
BETA KETOTHIOLASE DEFICIENCY (BKT) REFERENCES 
(ALPHA-METHYLACETOACETIC ACIDURIA; 2-METHYL-3-HYDROXYBUTYRIC ACIDEMIA; 
MITOCHONDRIAL ACETOACETYL-CoA THIOLASE DEFICIENCY; MAAT DEFICIENCY; T2 

DEFICIENCY; 3-OXOTHIOLASE DEFICIENCY; 3-KETOTHIOLASE DEFICIENCY; 3-KTD 
DEFICIENCY) 

 
1. Aramaki S, Lehotay D, Sweetman L, Nyhan WL, Winter SC, Middleton B. “Urinary excretion of 

2-methylacetoacetate, 2-methyl-3-hydroxybutyrate and tiglylglycine after isoleucine loading in the 
diagnosis of 2-methylacetoacetyl-CoA thiolase deficiency,” J Inherit Metab Dis. 1991; 14(1): 63-
74. 

2. Brandt NJ. “Symptoms and Signs in Organic Acidurias,” J Inher Metab Dis 1984; 7(suppl 1): 23-
27. 

3. Burlina AB, Gibson KM, Ruitenbeek W, Bonafe L, Bennett MJ. “Profound neurological 
phenotype in a patient presenting with disordered isoleucine and energy metabolism,” J Inherit 
Metab Dis. 1998 Dec; 21(8): 864-6. 

4. Burlina A, Manara R, Calderone M, Catuogno S, Burlina AP. “Early Diagnosis of metabolic 
Stroke in Branched-Chain Organic Acidurias Without Metabolic Decompensation,” J Inherit 
Metab Dis 2002; 25(suppl.1): 45. 

5. de Kremer RD, de Boldini CD, Kelley RI, Civallero GE. “[Mitochondrial 2-methylacetoacetyl-
CoA thiolase deficiency in Argentina] [Article in Spanish],” Medicina (B Aires). 1997; 57(1): 52-
8. 

6. Fontaine M, Briand G, Ser N, Armelin I, Rolland MO, Degand P, Vamecq J. “Metabolic studies in 
twin brothers with 2-methylacetoacetyl-CoA thiolase deficiency,” Clin Chim Acta. 1996 Nov 15; 
255(1): 67-83. 

7. Fukao T, Kodama A, Aoyanagi N, Tsukino R, Uemura S, Song XQ, Watanebe H, Kuhara T, 
Matsumoto I, Orii T, Kondo N. “Mild form of beta-ketothiolase deficiency (mitochondrial 
acetoacetyl-CoA thiolase deficiency) in two Japanese siblings: identification of detectable residual 
activity and cross-reactive material in EB-transformed lymphocytes,” Clin Genet. 1996 Oct; 50(4): 
263-6. 

8. Fukao T, Matsuo N, Zhang GX, Urasawa R, Kubo T, Kohno Y, Kondo N. “Single base 
substitutions at the initiator codon in the mitochondrial acetoacetyl-CoA thiolase (ACAT1/T2) 
gene result in production of varying amounts of wild-type T2 polypeptide,” Hum Mutat. 2003 Jun; 
21(6): 587-92. 

9. Fukao T, Nakamura H, Song XQ, Nakamura K, Orii KE, Kohno Y, Kano M, Yamaguchi S, 
Hashimoto T, Orii T, Kondo N. “Characterization of N93S, I312T, and A333P missense mutations 
in two Japanese families with mitochondrial acetoacetyl-CoA thiolase deficiency,” Hum Mutat. 
1998; 12(4): 245-54. 

10. Fukao T, Nakamura H, Nakamura K, Perez-Cerda C, Baldellou A, Barrionuevo CR, Castello FG, 
Kohno Y, Ugarte M, Kondo N. “Characterization of six mutations in five Spanish patients with 
mitochondrial acetoacetyl-CoA thiolase deficiency: effects of amino acid substitutions on tertiary 
structure,” Mol Genet Metab. 2002 Mar; 75(3): 235-43. 

11. Fukao T, Scriver CR, Kondo N; t2 Collaborative Working Group. “The clinical phenotype and 
outcome of mitochondrial acetoacetyl-CoA thiolase deficiency (beta-ketothiolase or T2 
deficiency) in 26 enzymatically proved and mutation-defined patients,” Mol Genet Metab. 2001 
Feb; 72(2): 109-14. 

12. Fukao T, Song XQ, Yamaguchi S, Kondo N, Orii T, Matthieu JM, Bachmann C, Hashimoto T. 
“Identification of three novel frameshift mutations (83delAT, 754insCT, and 435 + 1G to A) of 
mitochondrial acetoacetyl-coenzyme A thiolase gene in two Swiss patients with CRM-negative 
betaketothiolase deficiency,” Hum Mutat. 1997; 9(3): 277-9. 

13. Fukao T., Zhang GX, Sakura N, Kubo T, Yamaga H, Hazama A, Kohno Y, Matsuo N, Kondo M, 
Yamaguchi S, Shigematsu, Kondo N. “The mitochondrial acetoacetyl-CoA thiolase (T2) 
deficiency in Japanese patients: urinary organic acid and blood acylcarnitine profiles under stable 
conditions have subtle abnormalities in T2-deficient patients with some residual T2 activity,” J 
Inherit Metab Dis. 2003; 26(5): 423-31. 



14. Galanello R, Cao A, Olivieri N. “Induction of fetal hemoglobin in the presence of increased 3-
hydroxybutyric acid associated with beta-ketothiolase deficiency,” N Engl J Med. 1994 Sep 15; 
331(11): 746-7. 

15. Gibson KM, Elpeleg ON, Bennett MJ. “beta-Ketothiolase (2-methylacetoacetyl-coenzyme A 
thiolase) deficiency: identification of two patients in Israel,” J Inherit Metab Dis. 1996; 19(5): 
698-9. 

16. Gibson KM, Feigenbaum AS. “Phenotypically mild presentation in a patient with 2-
methylacetoacetylcoenzyme A (beta-keto) thiolase deficiency,” J Inherit Metab Dis. 1997 Sep; 
20(5): 712-3. 

17. Hartlage P, Eller G, Carter L, Roesel A, Hommes F. “Mitochondrial acetoacetyl-CoA thiolase 
deficiency,” Biochem Med Metab Biol. 1986 Oct; 36(2): 198-206. 

18. Hillman RE, Keating JP. “Beta-ketothiolase deficiency as a cause of the ‘ketotic hyperglycinemia 
syndrome,” Pediatrics. 1974 Feb; 53(2): 221-5. 

19. Janisch W, Hesse V, Fiedler B, Forster H, Bohles H. “[Pathomorphological findings in 
ketothiolase deficiency][Article in German],” Zentralbl Pathol. 1993 Aug; 139(3): 245-53. 

20. Kahler SG, Sherwood WG, Woolf D, Lawless ST, Zaritsky A, Bonham J, Taylor CF, Clarke JTR, 
Durie P, Leonard JV. “Pancreatitis in patients with organic acidemias,” J Pediatr 1994; 124(2): 
239-243. 

21. Michelson M, Harel S, Gutman A, Lerman-Sagie T. “Urinary organic acid screening in children 
with developmental language delay,” J Inherit Metab Dis 1999; 22(7): 815-820. 

22. Middleton B, Gray RG, Bennett MJ. “Two cases of beta-ketothiolase deficiency: a comparison,” J 
Inherit Metab Dis. 1984; 7 Suppl 2:131-2. 

23. Millington DS. “Interpretation and follow-up of abnormal newborn screening results from 
MS/MS,” 2004 Newborn Screening & Genetics Testing Symposium, May 3, 2004, Atlanta, GA 

24. Mitchell GA, Fukao T. Inborn Errors of Ketone Body Metabolism In: C. Scriver, A.L. Beaudet, 
W. Sly and D. Valle, Editors, The Metabolic and Molecular Basis of Inherited Disease (eighth 
ed.), McGraw-Hill, New York (2001), genetics.accessmedicine.com. 

25. Monastiri K, Amri F, Limam K, Kaabachi N, Guediche MN. “beta-Ketothiolase (2-
methylacetoacetyl-CoA thiolase) deficiency: a frequent disease in Tunisia?” J Inherit Metab Dis. 
1999 Dec; 22(8): 932-3. 

26. Morris AA, Leonard JV. “Early recognition of metabolic decompensation,” Arch Dis Child. 1997 
Jun; 76(6): 555-6. 

27. Nakamura K, Fukao T, Perez-Cerda C, Luque C, Song XQ, Naiki Y, Kohno Y, Ugarte M, Kondo 
N. “A novel single-base substitution (380C>T) that activates a 5-base downstream cryptic splice-
acceptor site within exon 5 in almost all transcripts in the human mitochondrial acetoacetyl-CoA 
thiolase gene,” Mol Genet Metab. 2001 Feb; 72(2): 115-21. 

28. Ogier H, Saudubray JM. “Branched-chain organic acidurias,” Semin Neonatol 2002; 7: 65-74. 
29. OMIM- Online Mendelian Inheritance in Man; ALPHA-METHYLACETOACETICACIDURIA-

#203750. 
30. Ozand PT, Rashed M, Gascon GG, al Odaib A, Shums A, Nester M, Brismar J. “3-Ketothiolase 

deficiency: a review and four new patients with neurologic symptoms,” Brain Dev. 1994 Nov; 16 
Suppl: 38-45. 

31. Renom G, Fontaine M, Rolland MO, Duprey J, Degand PM, Dobbelaere D. “A new case of 2-
methylacetoacetyl-CoA thiolase deficiency?” J Inherit Metab Dis. 2000 Nov; 23(7): 751-3. 

32. Robinson BH, Sherwood WG, Taylor J, Balfe JW, Mamer OA. “Acetoacetyl CoA thiolase 
deficiency: a cause of severe ketoacidosis in infancy simulating salicylism,” J Pediatr. 1979 Aug; 
95(2): 228-33. 

33. Sabetta G, Bachmann C, Giardini O, Castro M, Gambarara M, Vici CD, Bartlett K, Middleton B. 
“Beta-ketothiolase deficiency with favourable evolution,” J Inherit Metab Dis. 1987; 10(4): 405-
6. 

34. Sewell AC, Herwig J, Wiegratz I, Lehnert W, Niederhoff H, Song XQ, Kondo N, Fukao T. 
“Mitochondrial acetoacetyl-CoA thiolase (beta-ketothiolase) deficiency and pregnancy,” J Inherit 
Metab Dis. 1998 Jun; 21(4): 441-2. 

35. Sovik O. “Mitochondrial 2-methylacetoacetyl-CoA thiolase deficiency: an inborn error of 
isoleucine and ketone body metabolism,” J Inherit Metab Dis. 1993; 16(1): 46-54. 



36. Stigsby B, Yarworth SM, Rahbeeni Z, Dabbagh O, de Gier Munk C, Abdo N, Brismar J, Gascon 
GG, Ozand PT. “Neurophysiologic correlates of organic acidemias: a survey of 107 patients,” 
Brain Dev. 1994 Nov; 16 Suppl: 125-44. 

37. Sweetman L, Williams JC. Branched Chain Organic Acidurias In: C. Scriver, A.L. Beaudet, W. 
Sly and D. Valle, Editors, The Metabolic and Molecular Basis of Inherited Disease (eighth ed.), 
McGraw-Hill, New York (2001), pp. 2125–2163.  

38. Yalcinkaya C, Apaydin H, Ozekmekci S, Gibson KM. “Delayed-onset dystonia associated with 3-
oxothiolase deficiency,” Mov Disord. 2001 Mar; 16(2): 372-5. 

39. Zhang GX, Fukao T, Rolland MO, Zabot MT, Renom G, Touma E, Kondo M, Matsuo N, Kondo 
N. “Mitochondrial acetoacetyl-CoA thiolase (T2) deficiency: T2-deficient patients with "mild" 
mutation(s) were previously misinterpreted as normal by the coupled assay with tiglyl-CoA,” 
Pediatr Res. 2004 Jul; 56(1): 60-64. Epub 2004 May 05. 


