Incidence of Febrile Seizures in Thalassemic Patients
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Background : Febrile seizures are the most common seizures in children. Their incidence is 2-5 % or 4.8/
1000 person-years. To date, the pathophysiology of febrile seizures is unknown. But several hypotheses have
been purposed that it may relate with plasma iron level. Such low incidence in thalassemic patients whose
plasma iron level is high could give some clues to this hypothesis.

Patients and Method : Four hundred and thirty thalassemic patients from the hematology clinic at two
hospitals in Northeastern Thailand were consecutively enrolled between Febuary 2003 and January2004.
The authors reviewed all the medical records of the patients and interviewed their parents for occurrence of
febrile seizures.

Results : The patients included 208 males and 222 females with an age ranged of 6 months to 10 years (mean
= 6.36 years). Twenty patients (4.7%) had siblings who had febrile seizures. There were 3 episodes out of
2,734 person-years. The incidence was 1.10 per 1,000 person-years (95% ClI: 0.23 to 3.20). This was statis-
tically lower than that of the general population (p-value = 0.002). Therefore, the rate in thalassemic
patients was 4.4 times less than that of the general population (95% confidence interval: 1.4 to 22.6).
Conclusions : The incidence of febrile seizures in thalassemic patients was very low compared to that of the
general children population. Thus, iron overload may be a major factor involving the brain metabolism that
prevents febrile seizures.
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Febrile seizures are the most common seizures
in children®. Their incidence ranged between 2-5%4
or 4.8/1000 person-years®. The pathophysiology of
febrile seizures is unknown®®, However, there are
several hypotheses stating that it might relate to plasma
iron level®1, This was based on the theoretical back-
ground that iron plays a major role in the metabolism
of neurotransmitter such as monoamine, aldehyde
oxidase. This neurotransmitter was decreased in iron
deficiency anemic patients®?,
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Besides, to date there are few studies
that accesses to the role of plasma iron level in
febrile seizures. Among these, the results were
controversial. Kobrinsky et al concluded that iron
deficiency may be a protective mechanism of febrile
seizures®. In contrast, Piscane et al reported that
in iron deficiency anemic patients, there was a
significantly higher incidence of febrile seizures
compared with the control group®?. Recently, Daoud
et al found that plasma ferritin in the first attack of
febrile seizures was significantly lower than in the
control group®v,

There is general acceptance that moderate
to severe thalassemic patients almost always have



iron overload®?. But, to the authors’ knowledge, no
study has reported the rate of febrile seizures among
thalassemic patients. So the study for febrile seizures
in these patients would provide more information to
this issue.

The present study determined such a rate
and compared it with the corresponding rate in the
general population.

Patients and Method
Patients

The present study was approved by the
Institutional Review Board of Khon Kaen Medical
Center. All thalassemic patients aged 6 months to 10
years who came to hematology clinics at Srinagarind
and Kalasin hospital, Thailand between February 2003
and January 2004 were recruited. The authors excluded
patients who had a history of central nervous system
abnormalities such as tumors, cyst, abscess, mental
retardation, intracranial hematoma and cerebral
palsy. Informed consent was obtained from all of the
patients’ guardians.

Outcome and outcome measurements

All medical records of thalassemic patients
were thoroughly reviewed. The authors summarised
data regarding percentage of hemoglobin, type of
thalassemia, history of central nervous system
abnormalities, history of febrile seizures and family
history of febrile seizures.

The authors defined febrile seizures as an
event in neurologically healthy infants and children
between 6 months and 5 years of age, associated with
a fever > 38°C, but without evidence of intracranial
infection or a defined cause and with no history of
prior afebrile seizures®. The children who were
diagnosed as thalassemic patients were based on
clinical manifestations, complete blood count and
hemoglobin electrophoresis®?,

Then the authors interviewed the patients’
parents about febrile seizures. If the parents
reported that their children had febrile seizures, a
pediatric neurologist would seek more information to
differentiate them from shivering, temper tantrums,
myoclonus, CNS infection, and other types of seizures.
This interview also sought information about the
onset of seizures, the number of episodes, the place
of diagnosis, the doctor who made the diagnosis, the
method of treatment, the courses of seizures and the
results of treatment. From this information, the authors
directly contacted the doctors who made the diagnosis
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to confirm and find out more information by reviewing
the histories of the patients.

The incidence of febrile seizures in the
general children population was obtained from
Verburgh et al®. This was the only available source
for such information.

Statistical methods

The rate of febrile seizures was calculated
as an incidence density per 1,000 person-years. It’s
confidence intervals were estimated based on poisson
distribution. STATA (StatCorp, College Station, TX)
was used for all statistical analysis.

Results

A total of 431 thalassemic patients were
recruited. One case with porencephalic cyst was
excluded. The 430 eligible patients contributed 2,734
person-years as duration of observation.

Baseline characteristics of the patients are
shown in Table 1. About one third were aged was less
than 5 years. Most of them, 65.81%, were Hb E beta
thalassemia. There were 6 patients who gave a history
of febrile seizures but when contacting the doctors
who made the diagnosis, it was found that 2 cases
were upper respiratory tract infection with shivering.
One was a temper tantrum without fever. Only 3 pa-

Table 1. Baseline characteristics

Characteristics n (%)
Sex
Male 208 (48.4%)
Female 222 (51.6%)
Age

6 months to 5 years
over 5 to 10 years
Type of thalassemias

167 (38.8%)
263 (61.2%)

Hb H disease 36 (8.4%)
Hb E beta thalassemia 283 (65.81%)
Homozygous beta thalassemia 7 (1.6%)
Beta thalassemia heterozygote 6 (1.4%)
Hb E homozygote 2 (0.5%)
Hb E heterozygote 4 (0.9%)
Hb EA Bart’s disease 27 (6.3%)
Hb H disease with Hb Constant Spring 41 (9.5%)
Hb EA Bart’s and Constant Spring 17 (4%)
Hb EF Bart’s disease 4 (0.9%)
Homozygous Hb Constant Spring 3 (0.7%)
Family history of febrile seizures
Yes 20 (4.7%)
No 410 (95.3%)
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Table 2. Details of thalassemic patients with febrile seizures

Case | Case Il Case lll
Sex male male female
Age 4 years 5 years 6 years
Type of thalassemia Hb E beta  Hb E beta Hb E

thalassemia thalassemia homozygote
Family history of No No No
febrile seizures

Age of the firstattack 10 months 2 years 2 years
Number of episode 1 1 1
The last episode 10 months 2 years 2 years
Prophylactic drug Phenobarbital ~ Diazepam none

tients had true febrile seizures, one episode for each
patient. Their histories are shown in Table 2.

Thus, there were 3 episodes in 2,734 person-
years giving an incidence of 1.10 per 1,000 person-
years (95% confidence interval: 0.23 to 3.20) (Table 3).
This was statistically lower than that of the general
population (p-value =0.002). That is, the incidence rate
difference was 3.7/1,000 person-years (95% confidence
interval: 1.6 t05.9). In other words, the rate in thalassemic
patients was 4.4 times less than that of the general
population (95% confidence interval: 1.4 to 22.6).

Discussion

In accordance with the present study, the
incidence of febrile seizures in thalassemic patients
is lower than that of the general population. To the
authors’ knowledge, this is the first study that has
reported evidence of association between thalassemia
which was presumably iron overload and febrile
seizures. The findings support what has been
concluded by Piscane and Daoud®®1V, The authors
concluded that iron overload in thalassemic patients
is likely responsible as a protective factor of febrile
seizures. The following are the explanations to support
this conclusion.

It has been known that the complex balance
between glutamate-GABA systems plays a crucial

role in controlling convulsions. Hyperthermia was
reported to reduce the activity of the GABA system
while increasing the activity of glutamate via the
decrease in glutamate reuptake and therefore inducing
the up-regulation of glutamate receptor and resulting
in a convulsion.

Iron has been reported to correlate with
various functions of the nervous system especially
neurons for a long time®17, Iron chelators, desferrio-
xamine and prochlorperazine, could produce a distur-
bance of serotoninergic and noradrenergic systems®.
Iron deficiency was also reported to reduce the GABA
metabolism via the alteration of glutamate decarboxy-
lase and GABA transaminase enzymes (819,

Therefore, the effect of iron on febrile seizures
could possibly be due to iron overload increasing the
activity of GABA system which is the main inhibitory
neurotransmitters in the brain. This system is particu-
larly important in suppressing seizures.

The authors acknowledge that this is a
descriptive study, involving interviewing, that may
lead to recall bias. The authors tried to minimize this
by selecting only young patients aged 6 months to 10
years. Febrile seizures are very terrifying events that
the guardians can hardly forget. The present study
didn’t perform an iron study to elicit iron overload.
But only patients who came to the hematology clinic
who had moderate to severe thalassemia and had an
iron overload were selected®. In addition, we used
the rate of febrile seizures from the Netherlands was
used as the reference rate for the general population®.
This could yield different results if the rate of our
own setting was used. The authors did this due to the
lack of data in our setting. But we believe that our
conclusion will not change. To get an accurate
magnitude of the rate difference, a further cohort study
should be carried out.

The authors concluded that the incidence of
febrile seizures in thalassemic patients was very low
compared to that of the general children population.
Thus, iron overload may have a major factor that

Table 3. Incidence of febrile seizures comparing between thalassemic patients with general population

Group Number of patients Number of person-years Incidence Irate/1,000 person-years 95% CI
Normal 23,801 6,195 4.8 3.27 to 6.91
Thalassemia 430 2,734 1.10 0.23 to 3.20

Incidence rate difference = 3.7/1,000 person-years (95% confidence interval: 1.6 to 5.9);
Incidence rate ratio = 4.4 (95% confidence interval: 1.4 to 22.6);

p-value = 0.002

972

J Med Assoc Thai Vol. 87 No.8 2004



affects brain metabolism and thereby prevents febrile  10. Pisacane A, Sansone R, Impagliazzo N, Coppola A,

seizures. Rolando P, D’Apuzzo A, et al. Iron deficiency anemia
and febrile convulsions: case-control study in children
under 2 years. BMJ 1996; 313: 343.

11. Daoud AS, Batieha A, Abu-Ekteish F, Gharaibeh N,
Ajlouni S, Hijazi S. Iron status: a possible risk factor
for the first febrile seizure. Epilepsia 2002; 43(7):
740-3.

12. Weatherall DJ, Clegg JB. The thalassaemia syndromes.
4" ed., London:Blackwell Science, 2001: 192,231.

References
1. Haslam RHA. Febrile seizures. In: Behrman RE,
Kliegman RM, Jenson HB, editors. Nelson textbook
of pediatrics. 16™ ed. Philadelphia: W.B. Saunders
Company; 2001: 1818-9.
2. Verify CM, Butler NR, Golding J. Febrile convulsions

:n a natlznal cohort fo_llo;/yetti ]lf_p from b”tp'l_lf' PrBeKZj 13. Consensus Development Panel. Febrile seizures: long-
ence and recurrence In TIrst Tive years ot fite. term management of children with fever-associated

1985; 290: 1307.'10' . . . seizures. Pediatrics 1980; 66: 1009-12.
3. Shinnar S. Febrile seizures. In: Swaiman KF, Ashwal 14. Smith JF. Thalassemia. 2004 May. Available

S, editors. Pediatric neurology: principles & practice. from: URL: http://www.chclibrary.ora/micromed/

39 ed., St. Louis: Moshy, Inc, 1999: 676-82. 00067640.html.

4. Rantala H, Tarkka R, Uhari M. A meta-analysis 15 | oz0ff B. Perinatal iron deficiency and the developing
review of the preventive treatment of recurrences of brain. Pediatric Research, 2000; 48(2): 137-9.
febrile seizures. J Pedl_a_tr 1997; 131: 922-5. 16. Mittal RD, Pendey A, Mittal B, Agarwal KN. Effect

5. Verburgh ME, Bruijnzeels MA, Wouden JC, of latent iron deficiency on GABA and Glutamate
Suijlekom-Smit LWA, Velden J, Hoes AW, et al. Inci- neuroreceptors in rat brain. Ind J Clin Biochem 2002;
dence of febrile seizures in the Netherlands, 17(2): 1-6.

Neuroepidemology 1992; 11: 169-72. 17. Blake DR, Winyard P, Lunec J, Williams A, Good PA,

6. Febrile convulsions. Available from: URL: http:/ Grewes SJ, et al. Cerebral and Ocular toxicity induced
www.sadap.org.za/edl/paed/13.2.asp by desferrioxamine. QJ Med 1985; 56: 345-55.

7. Camfield CS, Camfield PR. Febrile convulsions.1999 18, Li D. Effect of iron-deficiency on iron distribution and
Jan 10. Available from: URL: http://www.epilepsy.org/ gamma-amino-butyric acid shunt in brain tissues.
ctf/febrile_convulsions.html. Hokkaids | gaku Zassh1998; 73(8): 215-25.

8. Wu J, Fisher RS. Hyperthermic spreading depres-  19. Tany V, Mislus KP, Agarwal KN. Effect of early iron
sions in the immature rat hippocampal slice. J Neuro- deficiency in rat brain on gamma-amino-butyric acid
physiology 2000; 84(3): 1355-60. shunt in brain J. Neurochem 1996; 46: 1670-4.

9. Kobrinsky NI, Yager JY, Cheang Ms, Yatscoff RW, 20. Tso SC, Loh TT, Chen WW, Wang CC, Todd D. Iron
Tenenbein M. Does iron deficiency raise the seizure overload in thalassemic patients in Hong Kong. Ann
threshold? J Child Neurol 1995; 10(2): 105-9. Acad Med Singapore 1998; 13(3): 487-90.

aiAnsailadnlugihasaadiile

M55 ARITY NN, USIA LBBITYIMNNE, BTl LARAASANIN, UNTIR DUAISW, ANASAY AsI5AY,
9199504 Jananian, A5a5 WUAMAL, AUANINTIY UGS

mqﬂwmﬂummnwwu?mmm/lﬂm?uamn mummims@mv 2-5 WENBATTINLIUASNEITANTA
‘7/’&7\7’271"11/")7/)!,1,1/1@?x?EIx?ZlIW?’ILILLM’m memwmummomwmmmuwuﬁnurmummmmiumm
Lﬂuwmwnumv‘luwﬂoaﬁmmam %ymmmmmumumz/mm mmnmmwm’luwﬂmﬁmmmﬂ
funnaiialaien wamm@mWﬂummszwmm@mmmm’lw:mmmunmmwuﬁ 2546m:m?m;u
2547 91191 430 718 fﬂm/ﬂomzzmﬁm’75wuwouLLWmﬂizomN7JqE/megmwmﬂ:‘mmmﬂﬂuhﬁnfmmm@m
mvmmnmwmwmﬂomﬂww 208 AY WL 222 A mm@m/ 6.36 1 (6 weuiN 10 1) JA1lssR
wumzﬂu?wn 20 AU (i@ﬂ/m 4.7) fnsiialadn 3 mN hu 2734 Au- 77 AauTugiAnsnd 1.10/1000 au-
(%qqm@mui@mv 95wy 0.23 f9 3.20) mﬁz7mma;mjnmmwuﬂmmmmmnm(p 0. 002)
nmoﬂ@mummimZ%ﬂnYumuﬂnmLﬂuﬂizyvm 4 L‘z/m/ﬂ\wﬂoﬂﬁmmmm (’Zf?\?L?f@JJ‘lJ?@EI@v 95 Wy 14 m
22.6) E]?.Iﬁlfl’)?WZ"ZI?TI’IZ%N‘L/QEII??@ﬂ%LJJEIW?JZﬁ)u@ElJJ’)ﬂLlI@LWEILIﬂLI?Ji::%’)ﬂ??JﬂEJ mum’mumuummmmum’z
imuwmmmmm‘lum@mwmwmmmmmmua@fﬁm@mmmmijmnum?mﬂimnzﬂ

J Med Assoc Thai Vol. 87 No.8 2004 973



