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A RARE CASE OF HIGH ANION GAP METABOLIC ACIDOSIS
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Methylmalonic aciduria is an inborn error in the organic acids metabolism. Deficiency of methylmalonyl CoA mutase
or its coenzyme, adenosylcobalamine, leads to accumulation of methymalonic acid in body fluids. The disease
manifests with recurrent episodes of dehydration, metabolic acidosis, coma and death. We report a case of
methylmalonic aciduria diagnosed in a female infant who presented with recurrent episodes of high anion gap
metabolic acidosis. The particularity of this case is the presence of a rare pathogenic mutation- homozygous ¢.556C>T
(p.Argl86Trp). This is a form of vitamin B12-responsive methylmalonic aciduria. The frequency of this mutation is
reported to be 0.0002 in european and american population, and it was not detected in afro-american population. Our

patient receives treatment with vitamin B 12, levocarnitine and low protein diet and the outcome was good.
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INTRODUCTION

High anion gap metabolic acidosis is caused generally by
the body producing too much acid or not producing
enough bicarbonate. Organic acidemias, also called
organic acidurias, are a group of metabolic disorders
which disrupt normal amino acid metabolism, particularly
branched-chain amino acids, causing a buildup of acids in
body fluids.

Methylmalonic  acidurias represent a group of
heterogenous diseases caracterised by a defect in the
metabolism of some aminoacids like isoleucine,
methionine, threonine, valine and odd chain fatty acids,
defect that leads to accumulation of methylamlonic acid
in body fluids®.
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Figure 1 Methylmalonyl CoA mutase, the site of the
defect in methylmalonic aciduria (adapted after %)
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The metabolic blockage is in most of the cases the
deficient enzyme methylmalonil CoA mutase, which
catalises the transformation of methylmalonil-CoA to
succynil-CoA. In rare cases the metabolic blockage is
found at the level of 5’-deoxyadenosylcobalamine, a
vitamin B12-derived cofactor for methylmalonil-CoA
mutase”.

This explains why only some patients respond to
treatment with high doses of vitamin Bi,. In both cases
the metabolic blockage results in accumulation of
methylmalonic acid and its precursors®.

The disease usually becomes manifest in infancy with
recurrent episodes of vomiting, lethargy, dehydration,
metabolic acidosis, high anion gap, ketonuria and in the
absence of treatment can lead to coma and death.
Undiagnosed patients could recover after vigorously
treatment with parenteral fluids and electrolytes. High
protein meals, infection or other kinds of catabolic stress
could trigger another acute episode.

Laboratory findings, beside severe metabolic acidosis,
include hypoglycemia, hyperammoniemia, hyperglycemia
and masive ketosis. Particular facial features have been
described, including high forehead, broad nasal bridge,
epicanthal folds, a long smooth filtrum and a triangular
mouth®. Other clinical signs include scalded skin,
desquamation, and chronic periorificial dermatitis. This
condition may be due to enzyme deficiency or multi-
nutrient deficiency because of nutritional restriction”.
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CASE STUDY

We describe a female patient aged 1 year and 2 months
old, with developmental delay, who came to the
Emergency room in critical state, with Glasgow Coma
Scale score of 4. The acute episode started a few days
before admission with a respiratory intercurrent illness. It
rapidly progressed to respiratory failure. From her
personal history we note that she was born at 44 weeks of
gestation, with normal birth weight- 3700g and Apgar
score of 8. She had delayed developmental milestones and
had no acute illness until admission.

She had particular facial features, including high
forehead, broad nasal bridge, epicanthal folds, a long
smooth filtrum and a triangular mouth (Figure 2 and 3).
Laboratory studies showed severe metabolic acidosis- pH
was 7.03, high anion gap- 28.2, with normal glycemic
levels and normal blood lactate. She was admitted to the
Intensive Care Unit where she needed respiratory support
for several days. Evolution was marked by recurrent
episodes of metabolic acidosis with poor response to
treatment. Intoxication was ruled out from anamnesis and
she had no sign of kidney disease. A metabolic disorder
was taken into consideration.

We tested for plasma and urinary amino acids,

acylcarnitine profile, urinary organic acids, lactate and
pyruvate in cerebrospinal fluid. We found elevated levels
of methylmalonic acid in urine and elevated levels of
propyonilcarnitine in blood and urine. Glycine levels were
normal in plasma and urine. Suspicion of methylmalonic
aciduria was raised and the patient was started on a low
high

protein diet and dose of vitamin Bj,

supplementation.
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Figure 2 The patient aged 1 year and 7 months old

A few days after vitamin By, treatment was started the
patient was weaned off respiratory support, and 2 weeks
after the treatment was started the patient was discharged.
After one month of treatment she received normal diet
and continued with oral supplementation of vitamin By,.
Two months later she came to the Emergency Room in
critical state, with severe metabolic acidosis, with plasma
pH of 6,94, high anion gap-36, masive ketosis and
hypoglycemia. The episode was sudden,
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without an intercurrent illness or catabolic stress that
could be incriminated as a trigger. The protein restrictive
diet was started again after that, and the outcome was
good.

The particularity of this case is the rare pathogenic
variant mutation- homozygous ¢.556C>T (p.Argl86Trp)-
this is a form of vitamin By, responsive methylmalonic
aciduria. The frequency of this mutation was raported to
be 0.0002 in european and american population, and it
was not described in afro-american population.

Figure 3 The patient aged 1 year and 7 months old
DISCUSSIONS

In every patient with high anion gap metabolic acidosis
suspicion of organic acidemia should be raised. Our
patient presented with recurrent episodes of high anion
gap metabolic acidosis with poor response to treatment.
The clinical manifestation of the disease is acute and
often associated with a respiratory or digestive
intercurrent illness. Our patient presented with respiratory
illness and the metabolic decompensation rapidly
worsened her clinical state.

In vitamin B12 responsive methylmalonic acidemia
treatment with high doses of vitamin B12 could not be
enough. Our patient was stable when receiving a low
protein diet, but when returning to normal diet she had an
acute episode of severe metabolic acidosis. Her plasma
vitamin B12 levels were high at the time and there was no
catabolic trigger, such as an infection.

Mutation analysis showed a rare form of vitamin B12
responsive methylmalonic aciduria. After receiving
treatment with high doses of vitamin B12 her neurologic
outcome was good.

Establishing a firm diagnosis by mutation analysis helped
providing an accurate treatment and prognostic
orientation.



CONCLUSIONS

In every patient presenting with unexplained high anion
gap metabolic acidosis, suspicion of organic acidemia
should be raised. The dietary treatment of patiens with
vitamin Bi,-responsive methylmalonic aciduria should be
closely monitored for protein intake.

Acknowledgement “This work was co-financed from the European
Social Fund through Sectorial Operational Programme - Human
Resources Development 2007-2013,project number
POSDRU/1871.5/5/155631, entitled “Doctoral programs at the forefront
of research excellence in prioritary domains: health, materials, products
and innovative processes”, Beneficiary — “Carol Davila ~University of
Medicine and Pharmacy Bucharest.

REFFERENCES

1. Nyhan W, Barshop B, Ozand P, Atlas of Metabolic
Diseases”, Second Edition, Hodder Arnold, 2005, 18-26
2. Fernandes J, Saudubray J, van den Berghe J, Walter
J, “Inborn Metabolic Diseases”, Springer, 2006, 245-255
3. Atkinson C., Miousse I. R., Watkins D., Rosenblatt
D. S. and Raimancorresponding A.J., Clinical,
Biochemical, and Molecular Presentation in a Patient with
the cblD-Homocystinuria Inborn Error of Cobalamin
Metabolism, J Inherit Metab Dis. 2014; 17, 77-81

4. Karamifar H, Shakibazad N, Saki F, Saki N, Kardeh
S, Skin manifestation of methylmalonic acidemia: case
report and review of the literature., G Ital Dermatol
Veneorol, 2015, 150(6), 741-744

5. van der Meer SB, Poggi F, Spada M, Bonnefont JP,
Ogier H, Hubert P, Depondt E, Rapoport D, Rabier D,
Charpentier C. et al., Clinical outcome of long-term
management of patients with vitamin B12-unresponsive
methylmalonic acidemia, J Pediatr. 1994, 125, 903-908
6. Wong SN, Low LC, Lau YL, Nicholls J, Chan MY.
Immunodeficiency in  methylmalonic acidaemia, J
Paediatr Child Health, 1992, 28, 180-183

107

7. Shapira SK, Ledley FD, Rosenblatt DS, Levy HL.
Ketoacidotic crisis as a presentation of mild ("benign™)
methylmalonic acidemia, J Pediatr. 1991, 119, 80-84

8. Nicolaides P, Leonard J, Surtees R., Neurological
outcome of methylmalonic acidaemia, Arch Dis Child,
1998, 78, 508-512

9. Merinero B, Pérez B, Pérez-Cerda C, Rincon A,
Desviat LR, Martinez MA, Sala PR, Garcia MJ, Aldamiz-
Echevarria L, Campos J, Cornejo V, Del Toro M,
Mahfoud A, Martinez-Pardo M, Parini R, Pedron C, Pefia-
Quintana L, Pérez M, Pourfarzam M, Ugarte M.,
Methylmalonic acidaemia: examination of genotype and
biochemical data in 32 patients belonging to mut, cblA or
cbIB complementation group. J Inherit Metab Dis. 2008,
31, 55-66

10. Lerner-Ellis JP, Gradinger AB, Watkins D, Tirone
JC, Villeneuve A, Dobson CM, Montpetit A, Lepage P,
Gravel RA, Rosenblatt DS. , Mutation and biochemical
analysis of patients belonging to the cblB
complementation class of vitamin B12-dependent
methylmalonic aciduria, Mol Genet Metab. 2006, 87,
219-225

11. Pela 1, Gasperini S, Pasquini E, Donati MA.
Hyperkalemia after acute metabolic decompensation in
two  children  with  vitamin  B12-unresponsive
methylmalonic acidemia and normal renal function. Clin
Nephrol. 2006, 66, 6366

12. Yang X, Sakamoto O, Matsubara Y, Kure S, Suzuki
Y, Aoki Y, Suzuki Y, Sakura N, Takayanagi M, linuma K,
Ohura T., Mutation analysis of the MMAA and MMAB
genes in Japanese patients with vitamin B(12)-responsive
methylmalonic acidemia: identification of a prevalent
MMAA mutation, Mol Genet Metab. 2004, 82, 329-333



