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a b s t r a c t

Glutaric aciduria (GTA) type II can be seen as late onset form with myopathic phenotype. We present a
case of a 19-year old female with progressive muscle weakness was admitted in intensive care unit (ICU)
with respiratory failure and acute renal failure. Patient was unconscious. Pupils were anisocoric and light
reflex was absent. She had hepatomegaly. The laboratory results showed a glucose level of 70 mg/dl and
the liver enzymes were high. The patient also had hyponatremia (117 mEq/L) and lactate level of
3.9 mmol/L. Tandem MS and organic acid analysis were compatible with GTA type II. Carnitine 1gr,
riboflavin 100 mg and co-enzymeQ10 100 mg was arranged. After four months from beginning of
treatment tandem MS results are improved.

Respiratory failure, acute renal failure due to profound proximal myopathy can be due to glutaric
aciduria type II that responded rapidly to appropriate therapy.
© 2015 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND

license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
Introduction

Glutaric aciduria (GTA) type II is an autosomal recessive disease.
Different substrates like abnormal amino acids and/or fatty acids
metabolites together with high amounts of glutaric acid accumu-
late due to a block in electron transfer between the acyl-CoA de-
hydrogenases and the respiratory chain [1,2].

There are mainly three clinical phenotypes which can be seen in
GTA type II: First, neonatal formwith congenital anomalies. Second,
neonatal form without congenital anomalies. And third late onset
form with myopathic phenotype and rarely metabolic acidosis [1].
We present a case of late onset GTA type II characterized by res-
piratory failure and acute renal failure.

Case

A 19-years old female with progressive muscle weakness and
dyspneawas admitted in intensive care unit (ICU). In admission the
patient was unconscious and intubated. The physical examination
showed anisocoric pupils with a right dilated pupil and the light
reflex was absent. Examination was normal except hepatomegaly.
The patient had hyponatremia, hypoglisemia and hyperlactatemia.
The results are shown in Table 1.
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Radiologic findings showed cortical changes which were usually
seen due to hypoglycemia (Figs. 1 and 2).

TandemMS and organic acid analysis were compatible with GTA
type II (Table 2).

She was treated with carnitine 1gr, riboflavin 100 mg and co-
enzymeQ10 100 mg. In addition to the drug therapy hemodialysis
was performed to get rid of the accumulated metabolites and
glutaric acid. The patient showed progressive recovery andwith the
help of physiotherapy. Ability to swallow and walk was dramati-
cally improved. After four months from beginning of treatment
Tandem MS results are improved (Table 2).
Discussion

We describe a rare cause of acute respiratory failure due to
myopathy in a young adult. Differential diagnosis of acute respi-
ratory failure in young adults includes infectious diseases, chronic
respiratory diseases, intoxications, neuromuscular diseases and
metabolic diseases (causing myopathy) [3]. There are many etiol-
ogies of myopathy, including toxicologic, endocrinologic, and
metabolic causes.

Late onset GTA type II [4,5] can be the cause of myopathy,
especially in cases of childhood onset. The mode of presentation of
older patients included a progressive lipid-storage myopathy [6]
muscle weakness and myalgia [7], and repeated episodes of hy-
poglycemia with hypoketosis, accompanied by proximal myopathy
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戊二酸尿症（GTA）II型可被看作迟发型肌病表现形式。我们报道了一例19岁进行性肌无力的女性患者，由于呼吸衰竭和急性肾衰竭进入ICU，对患者补充1g左卡尼汀，100mg核黄素（维生素B2）和100mg辅酶Q10 进行治疗。从开始治疗到治疗四个月后，串联质谱结果明显改善。
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Table 1
Laboratory findings of patient at admission.

Patients results References

ALT (U/L) 412 <33
AST (U/L) 1366.7 <31
GGT (U/L) 464.9 <33
ALP (U/L) 128 <390
Sodium (mEq/L) 117.3 130e140
Potassium (mEq/L) 4.8 3.5e5.1
Chlor (mEq/L) 86.4 95e110
BUN(mg/dL) 57.6 6e20
Creatin(mg/dL) 2.5 0.5e0.9
Uric acide (mg/dL) 10.7 2.4e5.7
Protein,total (g/dL) 4.7 6.4e8.3
Albumin (g/dL) 2.8 3.4e4.8
LDH (U/L) 7604 240e480
CK (U/L) 11511 26e192
Calcium (mg/dL) 7.6 8.6e9.9
Hemoglobine (g/dL) 11.3 11.7e15.5
Hemotocride % 33% 34.5e46.3
WBC (x1000/ml) 14.1 4.1e11.2
PLT (x1000/ml) 198 159e388
lactate (mmol/L) 3.9 0.8e2

Table 2
Tandem MS results; before and after treatment.

Before treatment After treatment

Free carnitine 41.24 mmol/L 53.11
C5 2.88 mmol/L (normal)
C6 0.66 mmol/L (normal)
C5 OH 0.80 mmol/L normal
C8 1.47 mmol/L 1.58
C10 2.67 mmol/L 2.65
C10:1 0.50 mmol/L 0.56
C4DC 1.62 mmol/L 1.68
C5DC 3.04 mmol/L normal
C12 2.08 mmol/L 1.29
C6 1.14 mmol/L normal
Metylglutaryl carnitine 2.06 mmol/L normal
C14:2 0.54 mmol/L normal
C14:1 1.48 mmol/L 0.63
C14 0.39 mmol/L 0.64
C16:1 0.96 mmol/L 0.21
C16 1.70 mmol/L normal
C18:2 0.87 mmol/L 0.70
C18:1 2.36 mmol/L normal
C18 0.99 mmol/L 0.63
Leucin/isoleucin 366 mmol/L normal
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and hepatic dysfunction [8]. Although symptoms of hypoglycemia
and acidosis may predominate [8,9] as seen in our case muscle
weakness is a common finding of patients with late onset glutaric
aciduria type II [5]. It predominantly affects proximal muscles and
may lead to hypoventilation.
Fig. 1. Brain CT: flattened sulci secondary to the diffuse brain edema.

Fig. 2. Brain MRI: cortical changes which were usually seen due to hypoglycemia.
Acylcarnitine analysis with tandem mass spectrometry is a very
useful diagnostic tool for GTA type II. Apart from GTA type II, dis-
orders of riboflavin transport can present with similar clinical and
biochemical features. RFT2 (C20orf54) is thought to be primary
intestinal riboflavin transporter. RFT2 defects cause Brown-
Vialetto-van Laere syndrome, an autosomal recessive disorder
that presents with hypotonia and respiratory failure in infancy or,
later in life, with deafness and pontobulbar palsy; in the absence of
deafness, it is known as Fazio-Londe disease. Fazio-Londe disease,
also called progressive bulbar palsy of childhood, is an inherited
motor neuron disease found in children and young adults. Blood
acylcarnitines and urine organic acids suggest GTA type II, and
treatment with riboflavin leads to clinical and biochemical
improvement.

As in most inborn errors of metabolism, investigation for
electron transfer defects including GTA type II and Fazio-Londe
disease starts with a search for abnormal metabolites, particu-
larly acylcarnitines. If the results suggest a specific diagnosis, this
is confirmed with by enzyme assays or mutation analysis [10]. In
our patient biochemical and clinical findings were typical for GTA
type II, however, enzyme or mutation analysis could not be
performed.

Urine organic acid analysis may not be helpful in the stable form
of GTA type II, because levels are often normal except during a
symptomatic period. During acute episodes, the analysis may
demonstrate dicarboxylic acid compounds (suberic acid, sebacic
acid, and adipic acid), as we demonstrated.

Carnitine supplement may be required, given secondary carni-
tine deficiency reported in a patient with glutaric aciduria type II
[11]. Carnitine supplement alone may not be sufficient. For better
outcome riboflavin and coeenzyme Q 10 can be added [7e9,12].
Riboflavin therapy resulted in a dramatic improvement in both
clinical and biochemical aspects. In our patient, the defect in co-
enzyme binding to electron transfer flavoprotein (ETF) or ETF-
dehydrogenase was suspected. However, it was the limitation of
our manuscript that, enzyme or mutation analysis could not be
performed.

We present a rare cause of respiratory failure, acute renal failure
due to profound proximal myopathy that responded rapidly to
appropriate therapy. Since late-onset GTA type II is treatable, cor-
rect diagnosis is of utmost importance and should be considered in
adults.



E.O. Ersoy et al. / Respiratory Medicine Case Reports 15 (2015) 92e9494
References

[1] Frerman FE, Goodman SI. Defects of electron transfer flavoprotein and elec-
tron transfer flavoprotein-ubiquinone oxidoreductase:glutaric aciduria type II.
In: The metabolic and molecular bases of inherited disease, Vol. 8. New York:
McGraw-Hill; 2001. p. 2357e65.

[2] Olsen RKJ, Andresen BS, Christensen E, Bross P, Skovby F, Gregersen N. Clear
relationship between ETF/ETFDH genotype and phenotype in patients with
multiple acyl-CoA dehydrogenation deficiency. Hum Mutat 2003;22:12e23.

[3] Beresford MW, Pourfarzam M, Turnbull DM, Davidson JE. So doctor, what
exactly is wrong with my muscles? glutaric aciduria type II presenting in a
teenager. Neuromuscul Disord 2006;16(4):269e73.

[4] Mooy PD, Przyrembel H, Giesberts MA, Scholte HR, Blom W, van Gelderen HH.
Glutaric aciduria type II: treatment with riboflavine, carnitine and insulin. Eur
J Pediatr 1984;143:92e5.

[5] al-Essa MA, Rashed MS, Bakheet SM, Patay ZJ, Ozand PT. Glutaric aciduria type
II: observations in seven patients with neonatal and lateonset disease.
J Perinatol 2000;20:120e8.

[6] Angelini C. Lipid storage myopathies: a review of metabolic defect and of
treatment. J Neurol 1976;214:1e11.
[7] Mongini T, Doriguzzi C, Palmucci L, et al. Lipid storage myopathy in multiple
acyl-CoA dehydrogenase deficiency: an adult case. Eur Neurol 1992;32:
170e6.

[8] Turnbull DM, Bartlett K, Eyre JA. Lipid storage myopathy due to glutaric
aciduria type II: treatment of a potentially fatal myopathy. Dev Med Child
Neurol 1988;30:667e72.

[9] Vergani L, Barile M, Angelini C. Riboflavin therapy: biochemical heterogeneity
in two adult lipid storage myopathies. Brain 1999;122:2401e11.

[10] Morris AAM, Spierkoetter U. Disorders of mitochondrial fatty acid oxidation
and related metabolic pathways. In: Saudubray JM, van den Berghe G,
Walter JH, editors. Inborn metabolic diseases. 5th ed. Heidelberg: Springer-
Verlag Berlin; 2011.

[11] De Visser M, Scholte HR, Schutgens RB, Bolhuis PA, Luyt-Houwen IE,
Vaandrager-Verduin MH. Riboflavin-responsive lipidstorage myopathy
and glutaric aciduria type II of early adult onset. Neurology 1986;36:
367e72.

[12] Liang WC, Ohkuma A, Hayashi YK, L�opez LC, Hirano M, Nonaka I, et al. ETFDH
mutations, CoQ10 levels, and respiratory chain activities in patients with
riboflavin-responsive multiple acyl-CoA dehydrogenase efficiency. Neuro-
muscul Disord 2009 Mar;19(3):212e6.

http://refhub.elsevier.com/S2213-0071(15)00013-1/sref1
http://refhub.elsevier.com/S2213-0071(15)00013-1/sref1
http://refhub.elsevier.com/S2213-0071(15)00013-1/sref1
http://refhub.elsevier.com/S2213-0071(15)00013-1/sref1
http://refhub.elsevier.com/S2213-0071(15)00013-1/sref1
http://refhub.elsevier.com/S2213-0071(15)00013-1/sref2
http://refhub.elsevier.com/S2213-0071(15)00013-1/sref2
http://refhub.elsevier.com/S2213-0071(15)00013-1/sref2
http://refhub.elsevier.com/S2213-0071(15)00013-1/sref2
http://refhub.elsevier.com/S2213-0071(15)00013-1/sref3
http://refhub.elsevier.com/S2213-0071(15)00013-1/sref3
http://refhub.elsevier.com/S2213-0071(15)00013-1/sref3
http://refhub.elsevier.com/S2213-0071(15)00013-1/sref3
http://refhub.elsevier.com/S2213-0071(15)00013-1/sref4
http://refhub.elsevier.com/S2213-0071(15)00013-1/sref4
http://refhub.elsevier.com/S2213-0071(15)00013-1/sref4
http://refhub.elsevier.com/S2213-0071(15)00013-1/sref4
http://refhub.elsevier.com/S2213-0071(15)00013-1/sref5
http://refhub.elsevier.com/S2213-0071(15)00013-1/sref5
http://refhub.elsevier.com/S2213-0071(15)00013-1/sref5
http://refhub.elsevier.com/S2213-0071(15)00013-1/sref5
http://refhub.elsevier.com/S2213-0071(15)00013-1/sref6
http://refhub.elsevier.com/S2213-0071(15)00013-1/sref6
http://refhub.elsevier.com/S2213-0071(15)00013-1/sref6
http://refhub.elsevier.com/S2213-0071(15)00013-1/sref7
http://refhub.elsevier.com/S2213-0071(15)00013-1/sref7
http://refhub.elsevier.com/S2213-0071(15)00013-1/sref7
http://refhub.elsevier.com/S2213-0071(15)00013-1/sref7
http://refhub.elsevier.com/S2213-0071(15)00013-1/sref8
http://refhub.elsevier.com/S2213-0071(15)00013-1/sref8
http://refhub.elsevier.com/S2213-0071(15)00013-1/sref8
http://refhub.elsevier.com/S2213-0071(15)00013-1/sref8
http://refhub.elsevier.com/S2213-0071(15)00013-1/sref9
http://refhub.elsevier.com/S2213-0071(15)00013-1/sref9
http://refhub.elsevier.com/S2213-0071(15)00013-1/sref9
http://refhub.elsevier.com/S2213-0071(15)00013-1/sref10
http://refhub.elsevier.com/S2213-0071(15)00013-1/sref10
http://refhub.elsevier.com/S2213-0071(15)00013-1/sref10
http://refhub.elsevier.com/S2213-0071(15)00013-1/sref10
http://refhub.elsevier.com/S2213-0071(15)00013-1/sref11
http://refhub.elsevier.com/S2213-0071(15)00013-1/sref11
http://refhub.elsevier.com/S2213-0071(15)00013-1/sref11
http://refhub.elsevier.com/S2213-0071(15)00013-1/sref11
http://refhub.elsevier.com/S2213-0071(15)00013-1/sref11
http://refhub.elsevier.com/S2213-0071(15)00013-1/sref12
http://refhub.elsevier.com/S2213-0071(15)00013-1/sref12
http://refhub.elsevier.com/S2213-0071(15)00013-1/sref12
http://refhub.elsevier.com/S2213-0071(15)00013-1/sref12
http://refhub.elsevier.com/S2213-0071(15)00013-1/sref12
http://refhub.elsevier.com/S2213-0071(15)00013-1/sref12

	Glutaric aciduria type 2 presenting with acute respiratory failure in an adult
	Introduction
	Case
	Discussion
	References


