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Idiopathic severe hypermagnesemia in an extremely
low birth weight infant on the first day of life

Hye Sun Hyun, MD, Hyun Sin Choi, MD, Jin A preterm female infant born at 27 weeks of gestation with a birth
Kyu Kim, MD, So Yoon Ahn, MD, Hey Soo weight of 990 g developed acute hypotonia, apnea, hypotension
Yoo, MD, Eun Sun Kim, MD, Yun Sil Chang, and bradycardia mimicking septic shock syndrome at 14h after
MD, Won Soon Park, MD birth. Laboratory tests indicated a severe hypermagnesemia of 45
mg/dL. The renal function, complete blood count and maternal
blood concentrations of magnesium were normal, and the blood
cultures were negative. The patient recovered with treatment
including exchange transfusion. However, the etiology of the severe
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Introduction hypermagnesemia of unknown etiology in an extremely low birth
weight infant is reported.
Magnesium (Mg) is the fourth most common cation and the
second most common intracellular cation”. Mg is necessary for Case report
muscle contraction and neuronal transmission, and also acts as

a cofactor for carbohydrate, protein and energy metabolism'*.

A female infant was born at 27 weeks of gestation with a birth
Newborn infants with hypermagnesemia might present with  weight of 990 g as a result of premarure rupture of membranes and
respiratory depression, hypotonia, hypotension, and bradycardia ~ preterm labor. The infant was delivered by spontaneous vaginal
mimicking septic shock syndrome” or gastrointestinal hypomotility ~ delivery, and the Apgar scores at 1 and 5 minutes were 5 and 8,
mimicking intestinal obstruction”. Neonatal hypermagnesemia  respectively. The baby was intubated and treated with exogenous
can be caused by increased Mg load such as with maternal Mg~ surfactant for respiratory distress syndrome after admission to the
sulfate administration, newborn Mg therapy7’8}, or decreased renal  neonatal intensive care unit (NICU). The patient was started on 125
Mg excretion due to prematurity and asphyxia”. However, there  g/L dextrose solution with calcium gluconate, 300 mg/kg per day
is one case report of non-oliguric idiopathic hypermagnesemia  of body weight per day. The patient was relatively stable and active

developing in a premature infant®. Here, the second case of extreme  until 14 hour after birth, when sudden respiratory depression and
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Table 1. Time Course of Patient’s Laboratory Data

< - A B" C' D' Referencerange

Chemistry and hormone profile
Magnesium, mg/dL - 45 20 40 1925
Calcium, mg/dL 9.7 107 98 8.4-10.2
Ca, ionized, mmol/L 138 113 148 123 1.051.35
Phosphate, mg/ dL. 6.9 69 53 2545
PTH, pg/mL - - 34 188 10-85
Sodium, mmol/L. 140 138 136 143 136-145
Potassium, mmol/L 43 43 50 48 3.5-6.1
Chloride, mmol/L 106 9 - 112 98-110
Creatinine, mg/dL 059 - - 128 06-11

Capillary blood gases
PH 73 734 737 13 7.35-7.45
Pco2, mmHg 455 311 317 45 35-45
Po2, mmHg 170 81 80 43 75-100
HCo3', mmol/L. 243 168 185 208 3-29
Anion gap, mmol/L 97 222 - 104 8-16

PTH, parathyroid hormone.
*On admission. At the time of the event (14 hours). *After the exchange
transfusion (24 hours). *On the sixth day after birth.

apnea developed. On physical examination, the patient with plethora
was hypotonic with no spontaneous movement. She was afebrile
with a body temperature of 36.3°C, and the deep tendon reflexes
were diminished. The heart rate decreased from 130 to 140 beats per
minute to 80 to 90 beats per minute, and the blood pressure was also
decreased from 38/27 mmHg to 32/21 mmHg, Pertinent laboratory
data indicated that the patient was severely hypermagnesemic (Table
1). An electrocardiogram was consistent with sinus bradycardia, the
head ultrasound were negative for hemorrhage. Complete blood
cell counts were: hemoglobin level, 15.4 g/L; hematocrit, 0.479
and; white blood cell count, 8,020/L with 17% neutrophils, 68%
lymphocytes; the platelet count, was 239,000/L; the blood urea
nitrogen (BUN) and creatinine (Cr) were within normal limits,
and the blood cultures were negative. Urine output before the onset
of symptoms was normal, transiently decreased for a few hours,
and then increased thereafter. There was no history of exposure
to magnesium containing compounds administered to either the
mother or the baby on the delivery floor or in the NICU. The
mother’s blood magnesium level was normal (2.3 mg/dL). After the
diagnosis of severe hypermagnesemia, treatments with intravenous
calcium gluconate, hydration and diuretics were started without
symptomatic improvement; the serum Mg concentration remained
high. Next, a double volume exchange transfusion with a unit of
blood was performed for a rapid decrease of the serum Mg level.
Immediarely afier the exchange transfusion, spontaneous movement

was observed, and the bradycardia and hypotension improved in
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Fig. 1. Serum magnesium concentration of our patient at various times
after birth, Mg, magnesium.

association with the rapid decrease in the serum Mg level (Table 1)
Once the patient became hemodynamically stabilized with adequate
renal funcrion, there was a continuous decline in the serum Mg level
reaching normal values in five days (Fig. 1). The patient was extubated
on day 6 and the rest of the hospital stay was uneventful. The baby
was discharged on day 65.

Discussion

Neonatal hypermagnesemia most commonly occurs after
maternal Mg sulfate treatment for preeclampsia®'”. However, in
this case, the mother did not have Mg sulfate therapy. Furthermore,
no Mg therapy such as parenteral nutrition, antacids, or enemas was
performed in the baby. The possibility of exogenous magnesium
was considered, but there was no record of magnesium having
been administered to the infant and no magnesium - containing
fluid in our unit. These findings exclude an increased Mg load as
the cause of hypermagnesemia in this patient. Although, the baby
was very premature, the initial blood gas was normal and the renal
functions including BUN, Cr and urine output during the first 12
hours after birth were normal. These findings exclude decreased
renal Mg excretion due to prematurity and asphyxia as the cause
of hypermagnesemia in this baby. Taken together, the patient was
diagnosed with acute severe hypermagnesemia of unknown etiology.

Potassium is a major intracellular cation, and non-oliguric
hyperkalemia observed in extremely low birth weight infants during
the first 24 hours after birth might be due to a shift of potassium
from the intracellular space to the extracellular space associated
with a decrease in Na', K'-ATPase activity . Mg is also an essential
intracellular cation”. Non-oliguric hypermagnesemia developed
in this patient and a patients previously reported”. Overall, these

findings suggest the possibility that the idiopathic hypermagnesemia
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might be attributable to an abnormal massive shift of Mg from the
intracellular fluid to the extracellular fluid, and perturbations in the
Mg influx/efflux regulation systems'”. Further studies are necessary
to confirm this possibility.

Although a decreased anion gap might be an indicator of
hypermagnesemia, a normal anion gap, as observed in this case,
has no documented negative predictive value for the diagnosis of
hypermagnesemia'®. The finding of transiently reduced parathyroid
hormone (PTH) level during severe hypermagnesemia supports
the assumption that hypermagnesemia might suppress PTH
production and result in lower serum calcium (Ca) concentrations™.
Furthermore, the transiently increased ionized Ca (iCa), before the
exchange transfusion, suggests that hypermagnesemia might displace
bound Ca in the circulation and cause the elevation of the serum iCa
concentration.

Clinical signs of neuromuscular depression with floppiness,
lethargy, and respiratory depression are frequent manifestations
of severe neonatal hypermagnesemia®”. Acute hypotonia, apnea,
hypotension, and refractory bradycardia mimicking a septic shock
like syndrome have been reported in premature infants accidentally
overdosed with Mg in the parenteral nutrition®.

Treatments such as intravenous calcium gluconate infusion,
adequate hydration and loop diuretics were useful in newborn
with mild hypermagnesemia with good renal function. Dialysis or
exchange transfusion are effective in reducing the serum Mg level
and ameliorating the clinical signs of severe hypermagnesemia.
Huey et al.” reported a newborn case with idiopathic extreme
hypermagnesemia successfully treated with exchange transfusion.
As dialysis is not technically feasible in these micropremies, exchange
blood transfusion might be the best therapeutic option for treating
severely depressed hypermagnesemic infants”. Citrated donor
blood is particularly useful because it will accelerate Mg removal
from the baby”. However, hypocalcemia can occur as 2 common
adverse event of exchange transfusion due to the presence of citrate.
Thromocyptopenia, metabolic acidosis, bradycardia, apnea and
hyponatremia are other complication, and should be monitored'®.

Hypermagnesemia has been suggested as a poor prognostic factor;
it is associated with a higher mortality rate in critically ill pediatric
patientsm. However, transient neonatal hypermagnesemia even
in severely symptomatic cases has not been associated with long

8,18
term sequelae®®

. These findings suggest that clinical suspicion,
early diagnosis, prompt and appropriate treatment is key factors

for the survival and improved outcome in newborns with severe

hypermagnesemia.
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