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SUMMARY

Introduction Hypocalcemic seizures are uncommon in the post-neonatal period. We report an infant
with hypocalcemic seizures caused by severe deficiency of vitamin D.

Case Outline A five-month-old male infant was admitted to hospital in March 2013 with recurrent gen-
eralized afebrile seizures resistant to clonazepam therapy. At the clinical examination, the infant showed
characteristic rachitic signs, so that after a blood sample was taken for laboratory testing, the infant was
given infusion of 2 ml/kg of 10% of calcium gluconate at a rate of 0.5 ml/min. The treatment resulted in
immediate termination of seizures and normalization of the consciousness of the infant. Blood sample
analysis showed extremely low levels of free and total calcium (0.36/1.24 mmol/l) and 25(OH)D (<3 ng/ml),
elevated alkaline phosphatase (878 U/l) and parathyroid hormone (283 pg/ml), and low calcium/creati-
nine ratio (mg/mg) in a portion of urine (0.03), while the levels of serum phosphorus, pH, total protein,
albumin and creatinine were within the reference range. Wrist X-ray showed typical signs of rickets. In
order to fully stabilize calcium homeostasis, along with 2,000 IU of vitamin D3 daily and standard cow’s
milk formula, calcium gluconate (80 mg/kg daily) was given orally over a period of two weeks. The treat-
ment resulted in complete stabilization of the infant’s condition and rapid improvement in laboratory,
radiological and clinical findings of rickets.

Conclusion Generalized convulsions in the afebrile infant represent a serious and etiopathogenically
very heterogeneous problem. Extremely rare, as in the case of our patient, it may be due to severe hy-
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pocalcemia caused by a deficiency of vitamin D.
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INTRODUCTION

A seizure or convulsion is a paroxysmal, time-
limited change in motor activity or behaviour
that results from abnormal electrical activity
in the brain. A seizure is the most common
pediatric neurological disorder, with 4-10% of
children suffering at least one attack of seizure
in the first 16 years of life [1]. However, if sei-
zures occur during infancy with clinical symp-
toms not accompanied by fever, there are many
possible causes. It is of utmost importance to
distinguish a seizure from other nonepileptic
conditions that may mimic seizure activity. If
a historical detail does not seem typical for a
seizure, an alternative diagnosis should be con-
sidered such as infectious, neurologic or de-
velopmental, traumatic or vascular, toxicologic
or metabolic impairments, including hypocal-
caemia. Establishing the diagnosis in patients
with hypocalcaemia can be difficult. There is a
wide range of disorders such as hypocalcemic
hypercalciuria, congenital hypoparathyroid-
ism, infantile osteopetrosis, renal dysplasia,
autoimmune polyglandular endocrinopathy;,
genetic disorders [2, 3]. Calcium deficiency
has been implicated and in some, but not all,

disturbances of phosphate metabolism and
iron deficiency may be present [4]. Aware-
ness of hypocalcaemia as a cause of seizures
is important because children are still treated
with anticonvulsants without serum calcium
concentrations being checked. Calcium plays
a central role in many body functions and is
an important cofactor in muscle contraction.
Despite variations in dietary intake of calcium,
blood calcium concentration is controlled
within precise limits. It is regulated principal-
ly by three hormones: parathyroid hormone,
calcitonin, and 1,25-dihydroxycholecalciferol.
Major causes which affect calcium homeostasis
are low maternal vitamin D stores, cow’s milk
feeding, skin pigmentation, physical sunscreen
agents, geography, malabsorption (celiac dis-
ease, pancreatic insufficiency, cystic fibrosis,
biliary obstruction ), decreased synthesis or
increased degradation of 25(OH)D (chronic
liver disease), and drugs [5]. Lower maternal
educational status and large family size also
play an important role in maintaining calcium
homeostasis [6]. Hypocalcemic seizures are
uncommon in the post-neonatal period. We
report an infant with hypocalcemic seizures
caused by severe deficiency of vitamin D.
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CASE REPORT

A five-month-old male infant was admitted to the Emer-
gency Department in March 2013 with recurrent general-
ized afebrile seizures resistant to clonazepam therapy. At
the clinical examination, the infant showed characteristic
rachitic signs (widely open anterior fontanelle, craniotabes,
chicken breast, Harrison’s groove, rachitic rosary, thicken-
ing of the distal segments of the wrist and tibia, large abdo-
men) (Figure 1), so that after the blood sample was taken for
laboratory testing, the infant was given infusion of 2 ml/kg
of 10% calcium gluconate at a rate of 0.5 ml/min. The treat-
ment resulted in immediate termination of seizures and
the normalization of consciousness of the infant. Blood
sample analysis showed extremely low levels of free and
total calcium and 25(OH)D elevated alkaline phosphatase
and parathyroid hormone, and low calcium/creatinine ratio
in a portion of urine, while the levels of serum phospho-
rus, pH, total protein, albumin and creatinine were within
the reference range (Table 1). Wrist X-ray showed typical
signs of rickets (Figure 2). Other physical findings, includ-
ing neurological ones, were normal. Electroencephalogram
was made two weeks later and was also normal. In addition
to rickets due to vitamin D deficiency, mild iron-deficiency
anemia (hemoglobin 106 g/L, mean corpuscular volume
69 fl, blood iron 6 umol/l) was also detected in the infant.

The child’s parents were healthy and young, with lower
levels of educational attainment and of modest means.

Figure 1. Picture of our patient showing characteristic rachitic signs:
chicken breast, Harrison’s groove, rachitic rosary, thickening of the
distal segments of the wrist, and large abdomen

Table 1. Blood laboratory findings of our patient at admission and
after two months of treatment

. After After After

First Reference

Parameter da two one two range
Y| weeks | month | months 9

Ca*™ (mmol/l) 0.36 1.06 1.08 1.16 | 1.15-1.36
Ca (mmol/l) 1.27 240 2.70 248 |2.02-2.65
P (mmol/l) 1.35 1.45 2.19 2.10 0.80-1.90
ALP (U/1) 878 478 465 364 34-104
PTH (pgr/ml) 283 - 220 - 8-76
25(0OH)D (ng/ml) | <3 11.06 30.75 17.40 20-40

Ca** - free calcium; Ca - total calcium; P - phosphorus; ALP - alkaline phos-
phatase; PTH - parathyroid hormone; 25(OH)D - 25-hydroxycholecalciferol
(calcidiol)

He was born after the third normal full-term pregnancy
with the body weight (BW) of 3,250 g (weight/age z-score
0.46) and the body length (BL) of 51 cm (length/age z-
score -0.06). The baby was delivered normally with the
Apgar score of 8/9. Since birth, he was formula-fed for
two months, and continued with full-fat cow's milk and
complementary food at around four months of age. He did
not have any additional daily intake of vitamin D. When he
was admitted to the hospital, his BW was 6,500 g (weight/
age z-score -1.59) and his BL was 60.5 cm (length/age z-
score -1.63).

During the treatment, vitamin D3 was administered
in a dose of 2,000 IU daily over a period of two months,
followed by 400 IU daily by the end of the first year. Cow’s
milk was replaced by an adapted milk formula. Siderope-
nic anemia was simultaneously corrected with oral supple-
ments of iron.

DISCUSSION

Rickets is an example of extreme vitamin D deficiency,
with peak incidence between three and 18 months of age.
Initial descriptions of rickets were provided by Daniel
Whistler and Francis Glisson in England as early as the
17th century [7, 8]. At the turn of the 20th century, with
industrialization, this disease became endemic until it
was discovered that exposure to sunlight could prevent
and treat rickets [9, 10]. However, there has been a reap-
pearance of rickets from vitamin D deficiency in recent
decades as a result of multiple factors, and rickets has also
been reported even in children in Western countries. Two
large case series reported 126 cases over a period of 10
years in Australia and 104 cases over two years in Canada
[11, 12]. Increasing incidence of nutritional rickets was
reported in the United States, and in other parts of the
world it still remains a public health problem [13-18].
The diagnosis of any of the forms of vitamin D deficiency
rickets is usually established by clinical, biochemical, and
radiographic criteria [19]. To prevent rickets, the European
Society for Paediatric Gastroenterology, Hepatology and
Nutrition recommended vitamin D as a supplement for

Figure 2. Radiography of the left wrist in our patient. There is me-
taphyseal fraying and cupping of the distal radius and ulna.
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breastfed infants. The supplementation should start during
the first months of life and continue throughout child-
hood and adolescence. The optimal daily intake of vitamin
D for these groups is 400 IU daily [19, 20]. Vitamin D
supplementation is necessary in infants and children who
manifest clinical features of rickets in daily allowance of
25 to 250 pg (1,000-10,000 IU). Hypocalcaemia should
also be treated with calcium supplements, or parenteral
administration of calcium gluconate in case of manifest
tetany or convulsions [21]. Despite current guidelines for
vitamin D supplementation [19, 20], hypocalcemic sei-
zures in infants continue to be reported [22]. One of the
main reasons, particularly in developing countries, is cow’s
milk feeding since birth, which, in accordance with the
inadequate rate of calcium and phosphorus (1:1) reduces
calcium absorption. It is the cause of osteomalacia, severe
hypocalcaemia with tetany as the hallmark, laryngospasm,
and impaired cardiac function (prolonged QT interval on
the electrocardiogram) [23]. Symptomatic hypocalcaemia,
including seizures, occurs during periods of rapid growth
long before any physical findings or radiologic evidence
of vitamin D can be obtained. Some children with vitamin
D deficiency can present with hypocalcaemia without the
typical skeletal phenotype.

What seemed to be a rare entity has become a reality.
The patient’s mother fed her baby full cow’s milk since the
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MpuKa3s TewWwKor paxmTuca ycnes HeaocTaTka BUTaMuHa [l ucnosbeHor
XMNOKaNLUjeMUjCKUM KOHBYN3MjamMa KOA ofaojueTa

burbaHa Bynetuh'?, Cnasuua Mapkosuh'?, 3opan UrpyTtuHosuh'2, Bnagumup Pagnosuh?, 3opuua Pawwkosuh'?,

JeneHa TaHackoBuh-HectopoBuh'? AnekcaHgpa CimoBuh'>

"Mepwjatpujcka KnHKKa, KnnHnukm yeHTap Kparyjesau, Kparyjesal, Cpbuja;
2YHuBep3uTeT y KparyjesLy, GakynTteT MeanUMHCKUX Hayka, KparyjeBal, Cpbuja;

YHnBep3uTeTCKa Aedja KnuHUKa, beorpaa, Cpbuja

KPATAK CALIPXKA)J

YBopa XnnokanuujeMmnjcke KOHBYN3uje Cy peTka nojasa y nocT-
HeoHaTanHoMm nepuogy. MprKkasyjemo ofojue C Xxunokanuuje-
MVjCKMM KOHBY/13UjaMa y3pOKOBaHMM TELKUM HE[OCTAaTKOM
B/UTamMuHa [.

Mpukas 6onecHnKa MeTomeceyHo MyLLKO Ofiojue MPUMIbEHO
je mapta 2013. roguHe 360r NOHaB/baHNX reHepan3oBaHNX
abebpUNHNX KOHBYN3MBHUX HanaAa Pe3nCTEHTHYIX Ha fleyere
KnoHa3senamom. [pu KIMHUYKOM Npernefy AeTeTa yCTaHOBIbe-
HU Cy KIAaCMYHU 3HaLIM PaxMTICa, Te je, MO y3VMatby KPBU 3a Jla-
6opatopujcka MCNUTVBaHba, faTa UHdY31ja AeceTonpPOoLIEHTHOT
Kanuujym-riykoHata y aosm o 2 mil/kg 6pavtom og 0,5 ml/min.
[MprmereHa Tepanuja je goBena O HEMOCPeAHOr NpecTaHKka
KOHBYN3Wja 1 HOpManu3auuje CTaka cBecTu geTeTa. Jlabopa-
TOpMjCKe aHanm3e KpBY Cy MoKasase 13y3eTHO HUCKE HUBOe
cno6ogHor 1 ykynHor Kanuujyma (0,36/1,24 mmol/l) n 25(0H)
D (<3 ng/ml), noBuiieHe BpeAHOCTU ankanHe ¢pocdatase (878
U/l) v napaTtupeoungHor xopmoHa (283 pg/ml) n Hu3aK ofgHoC

MpumrbeH « Received: 04/03/2015

Kanuujyma n kpeatuHuHa (mg/mg) y y3opky ypuHa (0,03), fok
cy BpeaHocTy pocdopa, pH, yKynHUX NpoTenHa, anbymuHa 1
KpeaTuHrHa Y KpBu 6une y pedepeHTHM oKBrprMa. Pagmno-
rpadCcKy CHUMAK pyyja je MoKa3ao TUMNYHE PaXUTUCHE NPO-
MeHe. Pagu nyHe ctabunusauuje xomeocTtase Kanuujyma, y3
2000 WJ ButamrHa [, AHEBHO TOKOM ABa MeCeLa 1 NCXpaHy
afanTpaHom GopMysIOoM KpaBsber MieKa, AeTeTy je y MpBe fiBe
Heperbe y Tepanujy oAaT U Kanumujym-riyKoHaT opanHo (80
mg/kg nHeBHO). MpumMerbeHa Tepanuja je AoBena Ao NoTnyHe
cTabunusaumje cTama feteTa 1 6p3or nobosbiuarba laboparo-
pujcKux, papunorpadCkyx 1 KIMHUYKKX NoKasaTesba paxmTica.
3aKsbyyvak [eHepann3oBaHe KOHBYN3Mje Kog ahebpunHor ofoj-
yeTa Cy TeXak 1 eTMONaToreHeTCKI BeoMa XeTeporeH npobiem.
V13y3eTHO peTKo, Kao KOA npurka3aHor 6onecHnKa, Mmory 6uti
nocneguLa Tellke xvrnokanyujemmje y3pokoaHe feduLutom
BuUTaMuHa M.

KmbyuHe peun: HepgocTtaTak ButamuHa [l; xvnokanuujemuja;
KOHBY/3uje
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