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A case of propionic acidemia during late infancy presenting with metabolic acidosis
Geg infantil donemde metabolik asidoz ile basvuran bir propiyonik asidemi olgusu
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ABSTRACT

Propionic acidemia is a disorder of amino acid metabolism caused by propionyl-CoA carboxylase deficiency, which results in the accumu-
lation of propionic acid. It is inherited in an autosomal recessive manner, and its incidence has increased in areas like our country, Tirki-
ye, where consanguineous marriages are common. During exacerbations, patients may demonstrate hyperammonemia, metabolic acido-
sis, and hyperglycinemia, as well as increased levels of methyl citrate, 3-OH propionate, and propionylglycine. While the disease may have
an asymptomatic course, it may present with poor feeding, failure to thrive, lethargy, and seizures. A sixteen-month-old male patient had
been admitted to the emergency department with vomiting, hyperpnea, and impaired consciousness and was then referred to us after
the detection of severe metabolic acidosis with the suspicion of metabolic diseases. He had a Glasgow coma scale of five and was intuba-
ted. He was taught to be fed eggs on his last meal for the first time two hours before the onset of complaints. His parents were fourth-deg-
ree relatives. On-admission blood gas analysis revealed the following: pH: 6.88, pCO,: 20.2 mmHg, HCO3: 3.8 mmol/L, cBE: -29.4 mmol/l,

lactate: 1.3 mmol/l, with urinary ketone: +++, ammonia: 130 umol/L. With the detection of metabolic acidosis with an increased anion
gap, ketonuria, and mild hyperammonemia, a preliminary diagnosis of metabolic disorder was considered, and oral nutrition was discon-
tinued. He was consulted by the Department of Pediatric Metabolic Diseases, and treatment with carnitine, biotin, hydroxycobalamine,
high-dose dextrose, insulin, and sodium benzoate was initiated. Since the patient’s acidosis was refractory, hemodialysis was initiated.
Work-ups obtained at 24 hours of hemodialysis were as follows: pH: 7.35, pO2: 29.6 mmHg, pCO2: 37.5 mmHg, HCO3: 20.9 mmol/L, and
ammonia: 22 umol/L. The patient’s metabolic testing was consistent with propionic academia. Treatment with a protein-restricted diet (1
g/kg/day), L-carnitine (100 mg/kg/day), and biotin (10 mg/day) was recommended. Metabolic disorders should be considered in the diffe-
rential diagnosis of patients with refractory metabolic acidosis.
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OZET

Propiyonik asidemi propiyonil KoA karboksilaz enzim eksikligi sonucu propiyonik asit birikimine sebep olan aminoasit metabolizma has-
taligidir. Otozomal resesif gecisli olup tilkemiz gibi akraba evliligin sik goriildligu bolgelerde insidansi artmistir. Hastalarin atak esnasinda-
ki tahlillerinde hiperamonyemi, metabolik asidoz, hiperglisinemi, metil sitrat, 3-OH propionat ve propionil glisin artmis goriilebilir. Hasta-
lik asemptomatik olabilecegi gibi kotii beslenme, bliylime gelisme geriligi, letarji ve konviilsiyon ile kendini gosterebilir. On alti aylik erkek
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hasta kusma, derin nefes alip verme, suur bulanikligi sikayetleri ile acil servise basvurmus ve tetkiklerinde agir metabolik asidoz saptan-
masi lizerine tarafimiza sevk edildi. Glasgow koma skalasi bes olan hasta entiibe edildi. Sikayetlerinin baslamasindan iki saat once ilk kez
son 6glinlinde yumurta ile beslendigi 6grenildi. Anne baba ile d6rdiincii dereceden akrabaydi. Basvuru sirasinda bakilan kan gazi incele-
mesinde sunlar saptandi: pH: 6.88 pCO,: 20.2 mmHg HCO3: 3.8 mmol/L, cBE: -29.4 mmol/|, laktat: 1.3mmol/|, idrar ketonu: +++, amonyak:

130 umol/L idi. Artmis anyon acikli metabolik asidoz, ketoniiri, hafif hiperamonyemi olmasi lizerine metabolik hastalik 6n tanisi diisiiniil-
di ve hastanin beslenmesi kesildi. Cocuk Metabolizma Hastaliklari uzmanina danisilarak karnitin, biyotin, hidroksikobalamin, yuksek
dekstroz ve insiilin tedavisi ve sodyum benzoat tedavileri baslandi. Hastanin asidozu direncli seyredince, hemodiyalize uygulandi. Hemo-
diyalizin yirmi dordiincii saatinde pH: 7.35 p02: 29.6 mmHg pC02: 37.5 mmHg HCO3:20.9 mmol/L, amonyak: 22 umol/L izlendi. Hastanin
metabolik tetkikleri propiyonik asidemi ile uyumlu bulundu. Proteinden fakir diyet (1g/kg/glin), L-karnitin (100 mg/kg/gtin), biyotin (10
mg/glin) tedavileri o6nerildi. Direngli metabolik asidozu olan hastalarin ayirici tanisinda metabolik bozukluklar goz oniinde
bulundurulmalidir.
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INTRODUCTION

Propionic acid is an intermediate metabolite of vealed no organomegaly. The patient’s blood gas analy-
isoleucine, valine, threonine, methionine, single-chain  sis showed severe metabolic acidosis (pH: 6.88, pCO,:
fatty acids, and cholesterol metabolisms. It is also synt- 20.2 mmHg, HCO5: 3.8 mmol/L, cBase: -29.4 mmol/l,
hesized by intestinal bacteria. At a biotin-dependent 4 o tate: 1.3 mmol/l). A complete blood count and
step, propionic acid is carboxylated to methylmalonic  |;yar and kidney function tests were normal. Urinary ke-

acid by propionyl-CoA carboxylase. This enzyme has (/.o \was 3+, and ammonia was found to be 130
two components: alpha and beta. The alpha compo- umol/L.

nent is biotin-dependent. There may be mutations in o )

chromosomes where these two chains are mapped. The patient infant had been breastfeeding, and ve-
The severity of the clinical presentation is determined getab!e Soups were given as supplementar_y foods. He
by these mutations. While the disease becomes symp-  Was given eggs for the first timein the morning. The pa-
tomatic more commonly during the neonatal period, it rents were fourth-degree relatives, and the patient’s ne-
may also exhibit an asymptomatic course for a long urological development was appropriate for his age. He
time. The disease presents with difficulty feeding, vomi-  had no history of deceas'ed. siblings. Due to the presen-
ting, lethargy, hypotonia, seizures, and encephalopathy ~ e of parental consanguinity and Fhe development of
during the neonatal period, whereas it presents with ~Severe metabolic acidosis, ketonuria, and hyperammo-
poor feeding, failure to thrive, loss of percentile, and ~nemia following egg ingestion, a metabolic disease was
retarded neuromotor development. Symptoms may oc- suspected, and blood amino acid, urinary amino acid,
cur with intercurrent infections, switching to supple- ©rganic acid panel, and tandem mass spectrometry tes-

mentary foods, or the integration of new food into nut- ~ ting were performed.

rition (l) Herein, we report a sixteen-month-old infant The patient was consulted by the department of
admitted to the emergency department with tachypnea  pediatric metabolic diseases, after which treatment
and somnolence, severe metabolic acidosis, and adiag-  with carnitine, biotin, hydroxycobalamine, intravenous

nosis of propionic acidemia. fluids with a high glucose infusion rate, insulin, and so-
dium benzoate was initiated. Since the metabolic aci-
CASE REPORT dosis was refractory, hemodialysis was performed. Me-

A sixteen-month-old male patient without known  tabolic acidosis and elevated ammonia levels were ob-

disease had been admitted to the emergency depart- served to regress after 36 hours of hemodialysis. Uri-
ment with vomiting, tachypnea, and impaired conscio- ~ hary organic acid results were as follows: methylmalo-
usness and was then referred to us after the detection ~ Nic acid 46 mg/g/creatinine (<15), lactic acid 2358
of severe metabolic acidosis. Due to metabolic acidosis Mg/g/creatinine (0-227), 3-Hydroxyisovaleric acid 647.8
and respiratory failure, the patient was intubated and ~ Mg/g/creatinine (0-69.9), tiglylglycine 9.7 mg/g/creati-
then admitted to the pediatric intensive care unit. His  Nine (<5), 3-Hydroxypropionic acid 346.5 mg/g/creati-
physical examination revealed a capillary refilling time ~ Nin (0.79-28.67), and methylcitric acid 150.1 mg/g/cre-
of 3-4 seconds. The lung auscultation was normal. The ~ atinine (0-21.9). Tandem filter papers revealed the follo-
apical heart rate was 120 bpm, rhythmic, with no addi- ~ Wing: C3/C0 0.22 (n: 0-0.19), C5-DC (glutaryl) carnitine
tional sounds or murmurs. Abdominal examination re-  0-41 umol/l(n: 0-0.21), and C4-OH (3-OH butyryl) carni-
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tine 2.21 umol/l (0-0.48). The blood amino acid panel
revealed the following: valine 541 umol/L (64-294), iso-
leucine 171 umol/L (31-86), and leucine 294 umol/L
(47-155). According to these results, the patient had a
diagnosis of propionic acidemia. He was extubated on
post-admission day 3 and referred to a level-three hos-
pital with a metabolic diseases service.

DISCUSSION

Propionic acidemia is an autosomal recessive di-
sorder of amino acid metabolism that leads to the ac-
cumulation of propionic acid due to a deficiency of pro-
pionyl-CoA carboxylase (4). The incidence of the dise-
ase is 1:100.000-150.000, and as the disease is inherited
in an autosomal recessive manner, its incidence has
increased in geographic areas where consanguineous
marriages are common, like in our country (6-9). Propi-
onic acidemia may be early-onset or late-onset. Early-
onset cases become symptomatic within the first three
months of life. About 80% of the patients become
symptomatic during the neonatal period. During the
neonatal period, patients have difficulty feeding, vomi-
ting, lethargy, and seizures. Workups reveal severe me-
tabolic acidosis, hyperammonemia, ketonuria, and lac-
tic acidosis (8). The symptoms of late-onset disease
vary; patients may present with neuromotor retardati-
on, movement disorders, hypotonicity, intercurrent in-
fections, and episodes of metabolic acidosis following
nutritional changes (3). A case presenting with isolated
cardiomyopathy without metabolic decompensation
has been reported (5). Our case was admitted in the
late-term with severe metabolic acidosis, hyperammo-
nemia, and ketonuria following nutritional changes and
was diagnosed with a urinary organic acid panel and
tandem mass spectrometry. Laboratory testing reveals
concurrent metabolic acidosis with an increased anion
gap, ketosis, hyperammonemia, and elevated lactate
levels. Urinary organic acid analysis demonstrates a
characteristic metabolic excretion pattern, including 3-
hydroxypropionic acid, propionylglycine, methylcitrate,
and tiglylglycine. Lactic acid levels may be extremely
elevated in samples obtained during an acute episode.
A definitive diagnosis is made by demonstrating the
enzyme deficiency and/or molecular analysis. Propi-
onyl-CoA carboxylase activity in cultured fibroblasts
and measurements of other carboxylases like 3-
methylcrotonyl-CoA carboxylase and pyruvate carboxy-
lase are used to exclude multiple carboxylase defici-
ency (2). Laboratory testing of our case revealed keto-
nuria in urinalysis and severe metabolic acidosis in blo-
od gas analysis. Tandem mass spectrometry demonst-
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rated elevated C3 (propionyl)/C2 (acetyl) and C3 (propi-
onyl)/CO (free carnitine) ratios. Urinary organic acid
analysis revealed above-normal levels of 3-hydroxypro-
pionic acid, methylcitric acid, and lactic acid.

Treatment of acute episodes relies on the correcti-
on of hyperammonemia and acidosis, limiting the me-
tabolism of propionate precursors by protein restricti-
on, and fluid and glucose resuscitation. Biotin and car-
nitine are added to the treatment. Dialysis may be ne-
eded when hyperammonemia and metabolic acidosis
are severe. Our case was hemodialyzed since he had
metabolic acidosis that was refractory to medical treat-
ment. Long-term treatment includes a protein-restric-
ted diet fortified with a special formula. Treatment of
our cases was ordered as follows: protein-restricted
diet (1-2 g/kg/day), L-carnitine (100 mg/kg/day), and
biotin (10 mg/day).

CONCLUSION

Metabolic diseases should be considered in pati-
ents with refractory metabolic acidosis in countries like
Tiirkiye, where the rate of consanguineous marriages is
high.

Patient Consent Form [ Hasta Onam Formu

The parents’ of this patient consent was obtained for this study.

Conflict of Interest / Cikar Catismasi

The authors declared no conflicts of interest with respect to
authorship and/or publication of the article.

Financial Disclosure [ Finansal Destek

The authors received no financial support for the research and/or
publication of this article.

REFERENCES

1. aumgartner MR, Horster F, Dionisi-Vici C, et al. Proposed gu-
idelines for the diagnosis and management of methylmalonic
and propionic acidemia. Orphanet J Rare Dis 2014; 9: 130.
Chalmers RA, Lawson AM. Disorders of propionate and
methylmalonate metabolism. In: Organic Acids in Man. Sprin-
ger, Dordrecht. 1982; 296-331.

Delgado C, Macias C, de la Sierra Garcia-Valdecasas M, Pérez
M, del Portal LR, Jiménez LM. Subacute presentation of propi-
onic acidemia. J Child Neurol. 2007 Dec;22(12):1405-7.

Fenton WA, Gravel RA, Rosenblatt DS 2001. “Disorders of Pro-
pionate and Methylmalonate Metabolism. Scriver, CR, Bea-
udet, AL, Sly, WS, y Valle, D (Eds).” The metabolic and molecu-
lar bases of inherited disease.

Lee TM, Addonizio LJ, Barshop BA, et al. Unusual presentation
of propionic acidaemia as isolated cardiomyopathy. J Inherit



Pediatr Acad Case Rep

Metab Dis. 2009 Dec;32 Suppl 1(0 1):S97-101.

Ozand PT, Rashed M, Gascon GG, Youssef NG, Harfi H, Rahbe-
eni Z, al Garawi S, al Ageel A. Unusual presentations of propi-
onic acidemia. Brain Dev. 1994 Nov;16 Suppl:46-57.

Selim LA, Hassan SA, Salem F, et al. Selective screening for in-
born errors of metabolism by tandem mass spectrometry in
Egyptian children: a 5 year report. Clin Biochem. 2014
Jun;47(9):823-8.

35

A case of propionic acidemia

Shchelochkov OA, Carrillo N, Venditti C. Propionic Acidemia.
2012 May 17 [Updated 2016 Oct 6]. In: Adam MP, Feldman J,
Mirzaa GM, et al., editors. GeneReviews® [Internet]. Seattle
(WA): University of Washington, Seattle; 1993-2024. Available
from: https://www.ncbi.nlm.nih.gov/books/NBK92946/

Zayed H. Propionic acidemia in the Arab World. Gene. 2015
Jun 15;564(2):119-24.



