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Topiramate is an anticonvulsant that is labeled for the management of several seizure types in chil-

dren >2 years of age. With the exception of cognitive dysfunction, nephrolithiasis, weight loss, and

paresthesia, adverse effects in children are similar to other those noted with other anticonvulsants.

We describe a 33-month-old child with complex partial seizures and secondary generalization who

received topiramate 45 mg orally twice daily (6.2 mg/kg/d) for approximately 4 weeks before admis-

sion.  He developed asymptomatic metabolic acidosis that was evidenced by a decrease in HCO
3
-,

which was unresponsive to treatment with sodium bicarbonate.  The child was weaned off topiramate

and the metabolic acidosis resolved 48 hours after its discontinuation.
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INTRODUCTION

Topiramate (Topamax, Ortho-McNeil Phar-
maceutical, Raritan, NJ) is a sulfamate-substi-
tuted monosaccharide that is structurally differ-
ent from other anticonvulsants.1  It is currently
FDA labeled for pediatric patients 2–16 years of
age who have partial onset or primary general-
ized tonic-clonic seizures.2  It is also approved as
adjunctive therapy for the management of
Lennox-Gastaut syndrome in children >2 years
of age.2  Topiramate exerts its pharmacological
effect by at least four different mechanisms in-
cluding blockage of voltage-dependant Na+
channels,3  potentiation of gamma-aminobutyric
acid,4 antagonism of a kainite subtype of the
glutamate receptor,5 and inhibition of carbonic
anhydrase isoenzyme II and IV.6

Although topiramate is structurally similar
to acetazolamide and is a weak inhibitor of car-
bonic anhydrase, acetazolamide is significantly
more potent an inhibitor of the carbonic
anhydarase isoenzymes.6  While studies in ani-
mal have supported the contention that anticon-
vulsant activity of topiramate is not related to it

effects on carbonic anhydrase, it is likely that
certain topiramate-associated adverse effects are
related to the drug’s ability to inhibit the carbonic
anhydarase isoenzymes.1,6

Several cases of metabolic acidosis have been
associated with the use of topiramate in pedia-
tric7,8 and adult patients;9,10 however, many prac-
titioners are unaware of this adverse effect.  We
report a case of a child who was taking
topiramate for a few weeks before developing
asymptomatic metabolic acidosis.  This patient
was unresponsive to treatment with sodium bi-
carbonate and only improved once topiramate
was discontinued.

CASE REPORT

A 33-month-old Hispanic male with a his-
tory of complex partial seizures and secondary
generalization was placed on topiramate for sei-
zure control approximately one month prior to
admission.  The child was delivered by Cesar-
ean section, was premature and had a birth
weight of 3.8 kg.  His past medical history was
significant for intractable complex partial sei-
zures with secondary generalizations.  He was
brought him to the Emergency Department fol-
lowing a seizure-associated fall that caused a lip
and chin laceration. The mother reported that
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over the past month, the child had experienced
10 seizures despite the initiation and dosage es-
calation of topiramate.  Current medications in-
cluded topiramate 45 mg orally twice daily (6.2
mg/kg/d).  Computed tomography and mag-
netic resonance imaging of the head were nor-
mal. The physical examination was within nor-
mal limits. The patient was afebrile (36.6° C) and
had an oxygen saturation greater than 97% on
room air. The patient was admitted to a pediat-
ric floor and a pediatric neurology consult was
ordered. Although the serum sodium was

slightly below the reference range (i.e.,135 mEq/
L), a basic metabolic panel, lactic acid, magne-
sium, alkaline phosphatase, albumin, and cal-
cium were all normal. The child’s carbon diox-
ide level was 16 mEq/L, which is well below the
normal reference range (i.e., 22-30 mEq/L). A
urine culture was negative. On days 2–5 of hos-
pitalization the child continued to have frequent
seizures and his topiramate dosage was progres-
sively increased. The patient oxygen saturation
on room air was always above 97% and he was
afebrile during the hospital stay.  A scalp electro-

DAYLABORATORY
STUDIES 2* 2† 3 4 5 6 7 8 9

Glucose
    (60–100 mg/dL) 79 82 88 88 95 88 77 78 85

Sodium
    (137–145 mEq/L) 139 135 135 138 140 139 136 136 138

Potassium
    (3.5–5.3 mEq/L) 3.8 3.5 4.2 3.8 3.8 4.3 4.9 4.3 4.8

BUN
    (5–17 mg/dL) 7 5 2 6 5

Creatinine
    (0.3–0.8 mg/dL) 0.4 0.4 0.3 0.4 0.5 0.4 0.3 0.4 0.3

CO2

    (22–30 mmol/L) 16 16 16 17 17 18 18 25 24

Chloride
    (98–107 g/dL) 108 107 109 109 109 108 107 104 107

Calcium

    (8.7–9.8 g/dL) 9.5 9.3 9.7 9.8 9.3 9.7 10 9.3 9.6
Magnesium

    (1.6–2.3 mg/dL) 2.0
Lactic Acid

    (0.7–2.1 mmol/L) 0.8

Table 1. Laboratory Results during Hospitalization

*=collected at 0600 am

†=collected at 0930 am
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encephalogram revelaed sharp and spike wave
discharges from the right frontal, bifrontal, and
bianterior regions of the brain.  The neurologist
and attending physician ordered an additional
dose of topiramate on day-2 and increased the
dosage on day 4 (Table 1).

Despite adequate hydration (100 mL/kg/
day), the carbon dioxide level remained below
the reference range (Table 2).  All other electro-
lytes were within the normal range. A lactic acid
level obtained on day 2 was normal (0.8 mmol/
L).    A capillary blood gas on day 5 confirmed
metabolic acidosis.  On day 5, the physician be-
gan to treat the resistant metabolic acidosis by
adding 20 mEq/L of sodium bicarbonate to the
patient’s maintenance intravenous fluids.  The
following day, the child’s HCO3- level remained
unchanged (Table 2), despite continuing sodium
bicarbonate therapy.  A prior medical record from

one year ago revealed that the patient had a nor-
mal carbon dioxide level.

The physician consulted the pharmacy de-
partment for assistance in determing if there was
an association between topiramate and the meta-
bolic acidosis. A search of the medical literature
revealed several case reports of metabolic acido-
sis in individuals’receiving topiramate.  Follow-
ing consultation with neurology, topiramate was
tapered and valproate (Depakene; Abbott) was
added the patient’s drug regimen (Table 1) and
bicarbonate therapy was continued.  On day 7,
the topiramate was discontinued when the
valproic acid serum concentration was within the
reference range (50–100 µg/mL).  The next day
sodium citrate and citric acid was added and the
rate of fluid administration was decreased.  On
days 9 and 10, the valproate dose was adjusted
to maintain the serum concentration within the

Metabolic Acidosis and Topiramate

Table 2.  Review of topiramate dosing and other medical therapies

Day Medication Intravenous Fluids

1 None D5W NS with 20 mEq/L KCL  at 50 mL/hr

2 Topi ramate 45 mg x 1

Topi ramate 45 mg q 12 hr (6.2 mg/kg/d)

D5W NS with 20 mEq/L KCL  at 50 mL/hr

3 Topi ramate 45 mg q 12 hr (6.2 mg/kg/d) D5W NS with 20 mEq/L KCL  at 50 mL/hr

4 Topi ramate 60 mg x 1

Topi ramate 60 mg q 12 hr (8.2 mg/kg/d)

D5W NS with 20 mEq/L KCL  at 50 mL/hr

5 Topi ramate 60 mg q 12 hr (8.2 mg/kg/d) 1/4 NS with 20 mEq/L KCL and 20 mEq/L

of NaHCO3 at 60 mL/h

6 Topi ramate 45 mg q 12 hr (6.2

mg/kg/d); IV valproate 200 mg now
(13.2 mg/kg); Valproic acid 50 mg po x

1  followed by 75 mg po x 2 doses

1/4 NS with 20 mEq/L KCL and 20 mEq/L

of NaHCO3 at 60 mL/hr

7 Topi ramate 45 mg x 1;

Valproic acid 50 mg po followed by  75

mg TID

1/4 NS with 20 mEq/L KCL and 20 mEq/L

of NaHCO3 at 60 mL/hr

8 Valproic acid 75 mg po x 2 doses, 100

mg po TID (1 dose); and sodium citrate

and citric acid 5 mL TID

1/4 NS with 20 mEq/L KCL and 20 mEq/L

of NaHCO3 at 30 mL/hr

9 Valproic acid 100 mg po TID (21

mg/kg/d); Valproic acid 50 mg po x 1

Carnitine 400 mg orall y TID
Sodium citrate and citric acid 5 mL TID

D/C IVF

10 Valproic acid 100 mg po x 1 dose;

Valproic acid 125 mg po TID (onl y

received 2 doses); valproic acid 100 mg

orally now; carnit ine 400 mg orally BID

11 Valproic acid 125 mg po TID;

Carnitine 400 mg po BID;
Sodium citrate and citric acid 2.5 mL po

TID
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reference range.  On day 10, the sodium citrate
and citric acid doses were decreased by 50%.  The
child’s carbon dioxide level normalized, sodium
bicarbonate or sodium citrate and citric acid were
discontinued (Figure) and the child was dis-
charged following 11 days of hospitalization on
valproic acid 125 mg TID (26 mg/kg/day) and
carnitine 500 mg TID (103 mg/kg/d).

DISCUSSION

Carbonic anhydrase exists in the glial cells
of the brain and where it maintains pH by cata-
lyzing hydration and dehydration of carbonic
dioxide.  Although topiramate’s ability to inhibit
carbonic anhydrase in weak, neuronal excitabil-
ity is decreased when carbonic dioxide is re-
tained.6  Carbonic anhydrase is also located in
the kidney where its inhibition causes an increase
in urinary HCO3¯ excretion, which leads to an
increase in urinary pH and serum chloride and
a decrease in serum HCO3¯, potassium and so-
dium.3

Several reports have noted the occurrence of
metabolic acidosis in individuals receiving
topiramate.9,10,11  While the manufacture does not
provide information regarding the incidence of
metabolic acidosis it is listed as an infrequent
adverse event.2

There have been several case reports of
topiramate-associated metabolic acidosis in post
market-surveillance.  Only two cases of
topiramate-associated metabolic acidosis have
been reported in adults.9,10  The first case reported
a 52-year-old-male who developed asymptom-
atic hyperchloremic acidosis after receiving
topiramate 200 mg/day for 2 months.9  Three
days before temporal lobectomy his chloride was
190 mEq/L and his bicarbonate was 24 mEq/L.
Laboratory studies following surgery revealed a
chloride of 115 mEq/L and a bicarbonate of 16
mEq/L. His metabolic status normalized after
adminsitration of sodium bicarbonate and a 50%
reduction in topiramate dosage.

The second report described symptomatic
changes in a 20-year-old male who had been re-
ceiving 5 mg/kg/day (200 mg twice daily) for
the previous 9 months. He presented with acute
mental status changes (i.e., disorientation, som-
nolence, headache, and combativeness).  Labo-
ratory studies on admission were within the nor-
mal reference range with the exception of chlo-

ride (120 mEq/L) and bicarbonate (12 mEq/L).
The anion gap was 13. The patient’s mental sta-
tus changes were contributed to the metabolic
acidosis.  His mental status return to normal fol-
lowing administration of sodium bicarbonate 2
mEq/kg/hour and the tapering and discontinu-
ation of topiramate.  Sethi et al. described three
patients who developed unexplained metabolic
acidosis after beginning topiramate.  These pa-
tients were not on any other medications known
to cause metabolic acidosis.12

The only study of topiramate-associated
metabolic acidosis in a large number of pediat-
ric patients was performed by Takeoka and col-
leagues.7   This was a retrospective review that
included 27 pediatric patients that ranged in age
from 1–19 years. HCO3- levels were performed
before and during topiramate therapy in 18 chil-
dren and an additional nine patients also had
levels obtained following discontinuation of
topiramate. The mean±SD topiramate dosage
was 9.3±7.4 mg/kg/day and ranged from 2–32
mg/kg/day.  The authors compared the percent-
age decrease in pre- and post-treatment HCO3¯
levels and reported that 70% of patients had
greater than a 10% decrease serum HCO3¯.  Al-
though the mean±SD decrease in serum HCO3¯
was small (4.7±1.8 mEq/L) the response was
variable with a maximal change in one patients
of 10 mEq/L.  While no baseline HCO3¯ level was
available in our patient, a review of the child’s
prior medical record from one year ago revealed
that the patient had a normal carbon dioxide
level. His admission value was 6 mEg/L below
the lower end of the reference range for age.
Following discontinuation of topiramate the
HCO3¯ level had returned to normal and had in-
creased by 8 mEq/L.

The majority of patients who develop
topiramate-associated metabolic acidosis are as-
ymptomatic and experience a returned to
baseline serum HCO3¯ after topiramate is discon-
tinued.   This finding was similar to that noted in
our patient who developed asymptomatic meta-
bolic acidosis that resolved after discontinuation
of topiramate.  Although Takeoka et al. described
one child who developed symptomatic tachyp-
nea, which required HCO3¯ supplementation, the
authors contributed the worsening metabolic
acidosis to prolonged status epilepticus during
a suspected viral illness.7 Although our patient
was admitted for uncontrolled seizures, a lactic



JPPT

291J Pediatr Pharmacol Ther 2003 Vol. 8 No. 4 • www.ppag.org

acid level obtained to determine if the patient had
developed postical lactic acidosis was normal.

One group of investigators have suggested
that there maybe an association between the dos-
age of topiramate and the development of meta-
bolic acidosis.7  Fifteen patients had both HCO3¯
and serum topiramate concentrations.  Linear re-
gression analysis from data in these 15 patients
showed no relationship between the daily dos-
age or serum concentration of topiramate and
serum HCO3¯ values.  Although the authors did
not define “larger” doses, within patient data
suggested that there was a greater decrease in
serum HCO3¯ values in patients who were receiv-
ing larger doses of topiramate.

Although the patient described in our case
had his topiramate dosage titrated appropriately
to approximately 6 mg/kg/day over a four week
period, the patient’s topiramate had recently
been increased in order to rapidly control his sei-
zures.  It was likely that the metabolic acidosis
was causing a lower seizure threshold, thus ex-
acerbating his seizures and causing a subsequent
need for more topiramate.  However, it is impor-
tant to note that when the patient was admitted
to the hospital he was already titrated appropri-
ately to approximately 6 mg/kg/day of
topiramate. It was only when topiramate dosage
was decreased and sodium citrate and citric acid
added that the HCO3¯ rise to normal, thus allow-
ing the patient to recover from the metabolic aci-
dosis.

Takeoka et al. also noted that patients who
had a <10% change in serum HCO3¯ were also
taking a multitude of other anticonvulsants.7  In
fact, the average number of anticonvulsants per
patient was 3.3 and ranged from 1–7.  Several of
these medications may have increased the he-
patic clearance of topiramate thereby decreasing
the likelihood of developing metabolic acidosis.
Although the mechanism is unknown, phenytoin
and carbamazepine decrease topiramate serum
concentration by about 50–70%.13

The child described in our case was not re-
ceiving any other medication for at least one
month prior to hospitalization. Nor did he re-
ceive any other medications during the time
frame when he developed metabolic acidosis. He
was prescribed valproic acid, which has been
reported to induce the clearance of topiramate
and thereby increase the HCO3¯ level.14  Given
the time course and modest decrease in

topiramate serum concentration (15%) caused by
valproic acid, it is unlike that the drug-drug in-
teraction was clinically important in this case.

The majority of patients that develop
topiramate-associated metabolic acidosis are as-
ymptomatic; however, symptomatic acidosis has
been described.10  Individuals with inborn errors
of metabolism, those with acute metabolic
changes due to systemic illness, those receiving
salicylates or who are on the ketogenic diet may
have a greater propensity to develop topiramate-
associated acidosis.  None of the above were a
factor in our patient since he did not have any of
the above “at risk” conditions.

There were several reasons why we feel that
the metabolic acidosis was due to topiramate:
The child did not have any of the above “at risk”
conditions and was not on any other medications
for at least one month prior to hospitalization and
during the time frame when the patient devel-
oped metabolic acidosis. A review of a previous
hospitalization from one year ago revealed that
the patient had a normal carbon dioxide level.  A
lactic acid level was obtained, which was nor-
mal, and eliminated the possibility of postical
lactic acidosis.  The patient’s oxygen saturation
on room air was always above 97% and he was
afebrile during the hospital stay.

Although the patient had been titrated ap-
propriately to about 6 mg/kg/day of topiramate
prior to hospitalization, his dosage of topiramate
was rapidly increased during his hospital stay
in an attempt to control his seizures.  It was likely
that the metabolic acidosis was causing a lower
seizure threshold, thus causing the patient to
seize more and subsequently require more
topiramate.  The addition of sodium bicarbon-
ate to his intravenous fluids did not affect the
HCO3¯ level while topiramate was still being ad-
ministered.  It was only when topiramate was
discontinued and sodium citrate and citric acid
added did the HCO3¯ return to normal.

SUMMARY

Although rare, practitioners should be aware
that topiramate may cause profound metabolic
acidosis that is resistant to correctional treatment.
Monitoring serum HCO3¯ levels before and dur-
ing topirmate therapy or following an increase
in dosage may be warranted.  This is especially
true for individuals with inborn errors of metabo-

Metabolic Acidosis and Topiramate
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lism, acute metabolic changes due to systemic
illness, or renal dysfunction and those receiving
salicylates or who are on the ketogenic diet since
they may have a higher incidence of topiramate-
associated acidosis.   The occurrence of metabolic
acidosis may necessitate a decrease in topiramate
dosage of complete discontinuation of the medi-
cation.

Because some reports have suggested a re-
lationship between dosage and topiramate-asso-
ciated acidosis it is important to initiate
topiramate slowly.  The normal recommended
starting dose is 1–3 mg/kg/day.  This dosage
should be increased by 1–3 mg/kg/day at 1–2
week intervals to a normal total daily dose of 5–
9 mg/kg/day given in two divided doses.2  Prac-
titioners should also be aware of any medication
that decrease the clearance of topiramate and
thereby increasing the serum topiramate concen-
tration.  Likewise, it is important to recognize
medications that increase topiramate clearance
since their discontinuation may also cause
topiramate concentration to increase.  Should
metabolic acidosis occur in a patient on
topiramate the drug should be discontinued
since severe symptomatic acidosis or renal cal-
culi may occur.
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