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ABSTRACT

Propionic acidemia (PA) is a rare organic acidemia resulting from a deficiency of the 
mitochondrial enzyme propionyl-coenzyme A carboxylase. Most cases are diagnosed after the 
detection of metabolic abnormalities—such as hyperammonemia, metabolic acidosis, and 
ketosis—associated with complaints of vomiting, feeding difficulties, and hypotonia during the 
neonatal period. However, in rare late-onset cases, mild or vague symptoms make the diagnosis 
more challenging. Even though acute pancreatitis is relatively uncommon in children, it can 
occur in association with PA. We present the case of a 4-year-old child who was admitted owing 
to the complaint of recurrent pancreatitis and had not previously been diagnosed with having 
metabolic disease. During inpatient treatment for acute pancreatitis, convulsions occurred 
with concomitant hyperammonemia, metabolic acidosis, coagulopathy, and shock 1 week after 
the administration of total parenteral nutrition. He was diagnosed to have PA after a metabolic 
work-up and confirmed to have novel mutation by molecular genetic analysis. Because children 
with PA may have acute pancreatitis, although rare, vomiting and abdominal pain should raise 
a suspicion of acute pancreatitis. On the contrary, even among children who have never been 
diagnosed with a metabolic disease, if a child has recurrent pancreatitis, metabolic pancreatitis 
caused by organic acidemia should be considered.
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INTRODUCTION

Propionic acidemia (PA) is a severe metabolic disease that occurs in infants and children, which 
is inherited as an autosomal recessive pattern. The global incidence of PA has been estimated 
to range from 1:250,000 in Germany to 1:17,400 in Japan.1 In Korea, the incidence of organic 
acidosis is 1:8,000, but its prevalence is 0.07–0.19 per 100,000 population.2 Most cases are 
diagnosed during the neonatal period. The patient reported herein is a 4-year-old boy who did 
not have any symptoms associated with a metabolic disease. The patient was admitted owing to 
recurrent pancreatitis, and metabolic crisis occurred while receiving total parenteral nutrition 
(TPN). He was diagnosed and treated for PA and eventually showed full recovery.

J Korean Med Sci. 2019 Dec 9;34(47):e303
https://doi.org/10.3346/jkms.2019.34.e303
eISSN 1598-6357·pISSN 1011-8934

Case Report

Received: Aug 5, 2019
Accepted: Nov 1, 2019

Address for Correspondence: 
Byung-Ho Choe, MD, PhD
Department of Pediatrics, School of Medicine, 
Kyungpook National University, 130  
Dongdeok-ro, Jung-gu, Daegu 41944,  
Republic of Korea.
E-mail: bhchoe@knu.ac.kr

© 2019 The Korean Academy of Medical 
Sciences.
This is an Open Access article distributed 
under the terms of the Creative Commons 
Attribution Non-Commercial License (https://
creativecommons.org/licenses/by-nc/4.0/) 
which permits unrestricted non-commercial 
use, distribution, and reproduction in any 
medium, provided the original work is properly 
cited.

ORCID iDs
Jae Young Choe 
https://orcid.org/0000-0002-4107-6621
Kyung Mi Jang 
https://orcid.org/0000-0002-2226-9268
So Yoon Min 
https://orcid.org/0000-0002-6673-2568
Su-Kyeong Hwang 
https://orcid.org/0000-0001-8294-7094
Ben Kang 
https://orcid.org/0000-0002-8516-9803
Byung-Ho Choe 
https://orcid.org/0000-0001-9899-9120

Disclosure
The authors have no potential conflicts of 
interest to disclose.

Jae Young Choe ,1 Kyung Mi Jang ,2 So Yoon Min ,3 Su-Kyeong Hwang ,4  
Ben Kang ,4 and Byung-Ho Choe  4

1Department of Emergency Medicine, School of Medicine, Kyungpook National University, Daegu, Korea
2�Department of Pediatrics, Yeungnam University College of Medicine, Yeungnam University Hospital, 
Daegu, Korea

3Department of Pediatrics, University of Ulsan College of Medicine, Asan Medical Center, Seoul, Korea
4Department of Pediatrics, School of Medicine, Kyungpook National University, Daegu, Korea

Propionic Acidemia with Novel 
Mutation Presenting as Recurrent 
Pancreatitis in a Child

Human Genetics &  
Genomics

https://jkms.org
https://creativecommons.org/licenses/by-nc/4.0/
https://creativecommons.org/licenses/by-nc/4.0/
https://orcid.org/0000-0002-4107-6621
https://orcid.org/0000-0002-4107-6621
https://orcid.org/0000-0002-2226-9268
https://orcid.org/0000-0002-2226-9268
https://orcid.org/0000-0002-6673-2568
https://orcid.org/0000-0002-6673-2568
https://orcid.org/0000-0001-8294-7094
https://orcid.org/0000-0001-8294-7094
https://orcid.org/0000-0002-8516-9803
https://orcid.org/0000-0002-8516-9803
https://orcid.org/0000-0001-9899-9120
https://orcid.org/0000-0001-9899-9120
https://orcid.org/0000-0002-4107-6621
https://orcid.org/0000-0002-2226-9268
https://orcid.org/0000-0002-6673-2568
https://orcid.org/0000-0001-8294-7094
https://orcid.org/0000-0002-8516-9803
https://orcid.org/0000-0001-9899-9120
http://crossmark.crossref.org/dialog/?doi=10.3346/jkms.2019.34.e303&domain=pdf&date_stamp=2019-11-12


Author Contributions
Conceptualization: Choe BH. Investigation: 
Jang KM, Min SY. Writing - original draft: Choe 
JY. Writing - review & editing: Hwang SK, Kang 
B, Choe BH.

CASE DESCRIPTION

On January 27, 2014, a 4-year-old boy was admitted owing to a second episode of pancreatitis at 
a general hospital and experienced abdominal pain and vomiting for 3 days. The first episode 
of acute pancreatitis occurred 1 year before. He was referred to our children's hospital for 
further work-up and treatment. At arrival, he was fully conscious, and his symptoms were 
much improved. Laboratory tests revealed a hemoglobin level of 13.2 g/dL, white blood cell 
count of 8,720/µL, and platelet count of 334,000/µL. Amylase and lipase levels were 175 and 
465 U/L (normal range, 22–80 and 0–60 U/L) respectively, which were improved from 773 
and 1,969 U/L at a regional hospital 2 days prior. Coagulation tests revealed normal. He had 
metabolic acidosis with HCO3− level of 8 mmol/L, and a base deficit of 16 mEq. Urinalysis 
revealed severe ketonuria. Fasting blood glucose level was 65 mg/dL, and ammonia level was 
59 μmol/L. Magnetic resonance cholangiography revealed a diffusely swollen pancreas without 
parenchymal necrosis and duct anomaly (Fig. 1). The patient received TPN consisting of all 
macronutrients, including amino acids. However, metabolic acidosis, intermittent vomiting, 
and decreased activity persisted. On the seventh day of hospitalization, he was transferred to 
the intensive care unit because of a sudden metabolic crisis with generalized tonic convulsion 
lasting for 2 minutes, with prolonged postictal drowsiness. His blood pressure decreased to 
81/42 mmHg. Ammonia increased to 175 μmol/L. Amylase and lipase levels were 168 and 413 
U/L, respectively. Platelet count was 86,000/μL, and PT and aPTT were not measurable (Fig. 2). 
Fibrinogen and antithrombin levels decreased to 114.5 mg/dL and 68.4%, respectively. D-dimer 
level increased to 1.6 mg/L, and disseminated intravascular coagulation was evident. Azotemia 
was not observed, and calcium decreased to 5.7 mg/dL.

The CT scan of brain was unremarkable. The chest X-ray showed signs of pulmonary edema, and 
the patient's oxygen saturation decreased to < 90%. The electrocardiogram showed tachycardia 
at a rate of 150 beats/min, and the QTc interval prolonged to 0.527 seconds. The echocardiogram 
revealed decreased left ventricular contractility, with an ejection fraction of 41.0% and fractional 
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Fig. 1. Magnetic resonance cholangiography revealed a diffusely swollen pancreas without parenchymal necrosis 
and duct anomaly.
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shortening of 19.8%, and digoxin was administered to treat toxic myocarditis. Intensive care was 
applied for myocarditis, hyperammonemia and disseminated intravascular coagulation caused 
by metabolic crisis. All-in-one TPN fluid was changed to TPN fluid without amino acid. In the 
metabolic disease work-up, tandem mass spectrometry showed an increase in C3 carnitine, 
indicating the possibility of PA and methylmalonic acidemia. Increased glycine level in plasma 
amino acid testing and increased 3-hydroxypropionic acid, methylcitric acid, and propyl glycine 
levels in urine organic acid testing suggest PA. Molecular genetic analysis revealed compound 
novel heterozygous mutations of PCCB gene: c.1316A>G (p.Tyr439Cys) and exon 8 deletion. 
Both mutations were predicted to be deleterious by in silico analysis database, SIFT, PolyPhen-2 
and Mutation Taster. The patient's condition and all laboratory test results improved to reach 
the normal values after protein administration was stopped and replaced with supportive care, 
including methylmalonic propionic acidemia (MPA) formula, metronidazole, and antioxidant 
cocktail including biotin, vitamin E, L-carnitine. Five years of follow-up until now, the patient 
experienced several additional episodes of recurrent pancreatitis even after the administration 
of MPA formula and restriction of protein supplementation. After regular prophylactic use of 
metronidazole (weekly dose every month), no incidence of pancreatitis has occurred. Growth 
and development of the patient occurred normally.

Ethics statement
The patient's legal guardians provided written informed consent.

DISCUSSION

PA is a metabolism disorder of propiogenic amino acids and odd-numbered fatty acid 
caused by a deficiency of mitochondrial propionyl-coenzyme A carboxylase (PCC). Most 
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Fig. 2. Level of amylase, lipase and ammonia during the admission. In HD1, TPN was started consisting of all macronutrients, including dextrose, amino acids, and 
fat emulsions. In HD8, all-in-one TPN fluid was changed to dextrose-based TPN fluid without amino acid. In HD18, we added amino acid in TPN fluid as a trial. 
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cases of PA are diagnosed within the first few days of life. Similar to a majority of congenital 
metabolic diseases, PA is associated with specific symptoms, such as vomiting, hypotonia, 
hyperventilation, and anorexia, accompanied by excessive acidosis during the neonatal 
period (71%–92%).3-5 On the other hand, late-onset PA, which manifests after 3 months of 
age, is characterized by less severe symptoms as well as a different pattern of symptoms. 
Late-onset PA usually involves vague symptoms, including anorexia, poor growth, poor 
nutrition, and neuromotor and psychological disabilities, which make the diagnosis difficult, 
often leading to a delayed diagnosis.5

Complications affecting the multi-organ system have been reported, and the severity of 
symptoms varies from mild to death.6,7 The most common complication associated with the 
gastrointestinal system is pancreatitis, and pancreatitis also occurs in association with various 
types of organic acidemia other than PA.8,9 The incidence of pancreatitis among PA patients 
has been reported to range between 4% and 18%.7,10,11 Acute pancreatitis among PA patients 
generally represents just one component of multiple organ failure that is detected at follow-up 
conducted during their entire life. Additionally, recurrent pancreatitis among PA patients is 
uncommon, and there have been no reports of chronic pancreatitis associated with PA.

In the meanwhile, this patient was not previously diagnosed with a metabolic disease, 
including during the treatment of recurrent bouts of pancreatitis. PA was found incidentally 
during TPN administration. The patient was in a metabolic decompensation state caused by 
acute pancreatitis. Furthermore, excessive propiogenic amino acids and odd-numbered fatty 
acids were administered intravenously, and the catastrophic complication of multiple-organ 
decompensation suddenly arose, which progressed to manifest as metabolic crisis and shock. 
Unfortunately, screening of organic acidemia is not included in government-subsidized 
newborn screening tests for inherited metabolic disorders.

The pathophysiology of PA in association with pancreatitis remains unclear. There are 
several possible mechanisms by which PA patients develop pancreatitis. In some studies, 
both the clinical and biochemical manifestations of pancreatitis persisted longer among PA 
patients than the other manifestations of pancreatitis.12,13 Metabolic derangements affect 
mitochondrial enzyme function.14 The accumulation of non-metabolized odd-chain fatty 
acids makes hypertriglyceridemia a risk factor for pancreatitis.15 Moreover, a lack of PCC—
an acidic byproduct that causes cellular acidosis—activates pancreatic acinar cells to cause 
pancreatitis.16 Additionally, mitochondrial dysfunction causes acinar cell calcium elevation, 
which further facilitates pancreatitis development.17 Furthermore, inappropriate sites of 
pancreatic enzyme activation; deficiencies in methionine, carnitine, and antioxidants; and 
excess free radical production also lead to inflammation of the pancreas.18,19

If acute pancreatitis is diagnosed in PA patients, TPN can be safely administered if 
necessary, provided that the amount of protein administered does not exceed 1.5–3.5 
g/kg body weight/day, depending on the age of a patient.20 However, the amount of 
protein should be individualized according to laboratory findings. Restriction of protein 
administration in children with PA may result in poor growth or developmental delay. MPA 
formula can be used for protein supplement, which has low or no methionine, threonine, 
valine, and isoleucine content.

In conclusion, although rare, children with PA presenting with vomiting or abdominal pain 
should be evaluated to rule out acute pancreatitis. Additionally, even among children who 
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have never been diagnosed with a metabolic disease, if a child has previously experienced 
recurrent pancreatitis, metabolic pancreatitis caused by organic acidemia should be 
considered for differential diagnosis. Remarkably, both c.1316A>G (p.Tyr439Cys) and exon 8 
deletion in PCCB gene have never been identified in PA patients before.

REFERENCES

	 1.	 Chapman KA, Summar ML. Propionic acidemia consensus conference summary. Mol Genet Metab 
2012;105(1):3-4. 
PUBMED | CROSSREF

	 2.	 Yoo HW. Epidemiologic Research of Genetic and Metabolic Disease in Korea. Cheongju: Korea Centers for Disease 
Control and Prevention; 2006.

	 3.	 Lehnert W, Sperl W, Suormala T, Baumgartner ER. Propionic acidaemia: clinical, biochemical and 
therapeutic aspects. Experience in 30 patients. Eur J Pediatr 1994;153(7 Suppl 1):S68-80. 
PUBMED | CROSSREF

	 4.	 Sass JO, Hofmann M, Skladal D, Mayatepek E, Schwahn B, Sperl W. Propionic acidemia revisited: a 
workshop report. Clin Pediatr (Phila) 2004;43(9):837-43. 
PUBMED | CROSSREF

	 5.	 van der Meer SB, Poggi F, Spada M, Bonnefont JP, Ogier H, Hubert P, et al. Clinical outcome and long-
term management of 17 patients with propionic acidaemia. Eur J Pediatr 1996;155(3):205-10. 
PUBMED | CROSSREF

	 6.	 Pena L, Franks J, Chapman KA, Gropman A, Ah Mew N, Chakrapani A, et al. Natural history of propionic 
acidemia. Mol Genet Metab 2012;105(1):5-9. 
PUBMED | CROSSREF

	 7.	 Lee EH, Ko JM, Kim JM, Yoo HW. Genotype and clinical features of Korean patients with methylmalonic 
aciduria and propionic aciduria. Korean J Pediatr 2008;51(9):964-70. 
CROSSREF

	 8.	 Kahler SG, Sherwood WG, Woolf D, Lawless ST, Zaritsky A, Bonham J, et al. Pancreatitis in patients with 
organic acidemias. J Pediatr 1994;124(2):239-43. 
PUBMED | CROSSREF

	 9.	 Sag E, Cebi AH, Kaya G, Karaguzel G, Cakir M. A rare cause of recurrent acute pancreatitis in a child: 
isovaleric acidemia with novel mutation. Pediatr Gastroenterol Hepatol Nutr 2017;20(1):61-4. 
PUBMED | CROSSREF

	10.	 Rafique M. Propionic acidaemia: demographic characteristics and complications. J Pediatr Endocrinol Metab 
2013;26(5-6):497-501. 
PUBMED | CROSSREF

	11.	 Grünert SC, Müllerleile S, De Silva L, Barth M, Walter M, Walter K, et al. Propionic acidemia: clinical 
course and outcome in 55 pediatric and adolescent patients. Orphanet J Rare Dis 2013;8(1):6. 
PUBMED | CROSSREF

	12.	 Bultron G, Seashore MR, Pashankar DS, Husain SZ. Recurrent acute pancreatitis associated with 
propionic acidemia. J Pediatr Gastroenterol Nutr 2008;47(3):370-1. 
PUBMED | CROSSREF

	13.	 Gilmore A, Bock HG, Nowicki M. Hyperamylasemia/hyperlipasemia in a child with propionic acidemia. 
Am J Med Genet A 2008;146A(23):3090-1. 
PUBMED | CROSSREF

	14.	 Wolf B, Hsia YE, Sweetman L, Gravel R, Harris DJ, Nyhan WL. Propionic acidemia: a clinical update. J 
Pediatr 1981;99(6):835-46. 
PUBMED | CROSSREF

	15.	 Fortson MR, Freedman SN, Webster PD 3rd. Clinical assessment of hyperlipidemic pancreatitis. Am J 
Gastroenterol 1995;90(12):2134-9.
PUBMED

	16.	 Criddle DN, Murphy J, Fistetto G, Barrow S, Tepikin AV, Neoptolemos JP, et al. Fatty acid ethyl esters cause 
pancreatic calcium toxicity via inositol trisphosphate receptors and loss of ATP synthesis. Gastroenterology 
2006;130(3):781-93. 
PUBMED | CROSSREF

5/6https://jkms.org https://doi.org/10.3346/jkms.2019.34.e303

An Incidentally Exposed Metabolic Disease

http://www.ncbi.nlm.nih.gov/pubmed/21908219
https://doi.org/10.1016/j.ymgme.2011.08.007
http://www.ncbi.nlm.nih.gov/pubmed/7957390
https://doi.org/10.1007/BF02138781
http://www.ncbi.nlm.nih.gov/pubmed/15583780
https://doi.org/10.1177/000992280404300908
http://www.ncbi.nlm.nih.gov/pubmed/8929729
https://doi.org/10.1007/BF01953939
http://www.ncbi.nlm.nih.gov/pubmed/21986446
https://doi.org/10.1016/j.ymgme.2011.09.022
https://doi.org/10.3345/kjp.2008.51.9.964
http://www.ncbi.nlm.nih.gov/pubmed/8301430
https://doi.org/10.1016/S0022-3476(94)70311-6
http://www.ncbi.nlm.nih.gov/pubmed/28401058
https://doi.org/10.5223/pghn.2017.20.1.61
http://www.ncbi.nlm.nih.gov/pubmed/23509210
https://doi.org/10.1515/jpem-2013-0031
http://www.ncbi.nlm.nih.gov/pubmed/23305374
https://doi.org/10.1186/1750-1172-8-6
http://www.ncbi.nlm.nih.gov/pubmed/18728537
https://doi.org/10.1097/MPG.0b013e3181132252
http://www.ncbi.nlm.nih.gov/pubmed/19006211
https://doi.org/10.1002/ajmg.a.32561
http://www.ncbi.nlm.nih.gov/pubmed/7031206
https://doi.org/10.1016/S0022-3476(81)80004-2
http://www.ncbi.nlm.nih.gov/pubmed/8540502
http://www.ncbi.nlm.nih.gov/pubmed/16530519
https://doi.org/10.1053/j.gastro.2005.12.031
https://jkms.org


	17.	 Debray FG, Drouin E, Herzog D, Lortie A, Lambert M, Garel L, et al. Recurrent pancreatitis in 
mitochondrial cytopathy. Am J Med Genet A 2006;140(21):2330-5. 
PUBMED | CROSSREF

	18.	 Kabadi UM. Pancreatic ketoacidosis: ketonemia associated with acute pancreatitis. Postgrad Med J 
1995;71(831):32-5. 
PUBMED | CROSSREF

	19.	 Lemire EG, Moroz S, Pollack B, Postuma R, Greenberg CR. Acute pancreatitis in a patient with glutaric 
acidemia type I. J Pediatr 1996;128(4):589-90. 
PUBMED | CROSSREF

	20.	 Walter JH, Leonard JV, Thompson GN, Halliday D. Parenteral nutrition in propionic acidemia and 
methylmalonic acidemia. J Pediatr 1990;117(2 Pt 1):338-9. 
PUBMED | CROSSREF

6/6https://jkms.org https://doi.org/10.3346/jkms.2019.34.e303

An Incidentally Exposed Metabolic Disease

http://www.ncbi.nlm.nih.gov/pubmed/17022070
https://doi.org/10.1002/ajmg.a.31457
http://www.ncbi.nlm.nih.gov/pubmed/7708590
https://doi.org/10.1136/pgmj.71.831.32
http://www.ncbi.nlm.nih.gov/pubmed/8618204
https://doi.org/10.1016/S0022-3476(96)70383-9
http://www.ncbi.nlm.nih.gov/pubmed/2116511
https://doi.org/10.1016/S0022-3476(05)80562-1
https://jkms.org

	Propionic Acidemia with Novel Mutation Presenting as Recurrent Pancreatitis in a Child
	INTRODUCTION
	CASE DESCRIPTION
	Ethics statement

	DISCUSSION
	REFERENCES


