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Presentation of the case
This is a case of a 43-year-old male presenting with short 

stature and heart failure. The patient was admitted at the 
medicine ward of the Philippine General Hospital (PGH) 
for dyspnea. This paper will investigate several issues: 
differentiating congenital from acquired hypothyroidism, 
the relationship between hypothyroidism and the 
cardiomyopathies, and the therapeutic options in patients 
with cardiomyopathy secondary to hypothyroidism.

The patient had been born full term to a then 31-year-
old Gravida 4 Para 3 (G4P3), the 4th of 9 siblings, with an 
apparently unremarkable delivery at home facilitated by 
a traditional birth attendant. He was noted to be normal 
at birth. The patient was allegedly at par with age both 
physically and mentally until eight years old when he was 
said to have stopped growing in height. He was brought to 
a private doctor, whose diagnosis was undisclosed, and he 
was given medications to increase height, which the patient 
took for only one month with no improvement. Through the 
years, the patient was apparently well, although still of short 
stature, with thick lips, coarse facial features and dry skin. 
He was notably slow in ambulation. He was said to have 
bronchial asthma at age 15 years, and since then he had been 
taking salbutamol tablets occasionally for bouts of dyspnea 
occurring one to two times annually.

The patient’s symptoms started in 2001 when he was 
reported to have sudden loss of consciousness. During this 
time, the patient did not have any symptoms of heart failure; 
no prior seizures, cyanotic episodes, chest pain, headache, or 
blurring of vision. He regained consciousness shortly after and 
was brought to a private physician, whose assessment was a 
“heart problem”. He was prescribed unrecalled medications 
taken for a few months and eventually discontinued when 
the syncopal episode did not recur.

In the next four years, the patient would develop 
intermittent, progressive exertional dyspnea and bipedal 
edema. later on this would be accompanied by generalized 
body weakness, anorexia, and constipation, severe enough to 

require regular laxative use. There was also a report of two 
more syncopal episodes. He was brought to another doctor 
in a private hospital where the assessment was still a “heart 
problem”. The patient was again prescribed unrecalled 
medications and again was lost to follow-up. This time, 
however, symptoms were persistent. He later consulted at 
another local hospital, where he was admitted and managed 
as a case of anemia and bronchial asthma. He was discharged 
slightly improved after four days, only to have recurrent heart 
failure symptoms, prompting admission at PGH.

Upon admission the patient was in mild respiratory 
distress, with stable vital signs and no note of fever. Pertinent 
physical exam findings included short stature, thick lips, non-
pitting periorbital edema, dry skin, a displaced apical impulse, 
crackles on both lung fields, and bilateral non-pitting bipedal 
edema. There was also a 3 cm x 3 cm reducible umbilical 
hernia. However, there was no pallor, no neck vein distention, 
no apparent congenital malformations, no cardiac murmurs 
and no clubbing. There was also no note of an anterior neck 
mass.

laboratory workup showed cardiomegaly with pulmonary 
congestion, thoracic dextroscoliosis, and atheromatous aorta by 
chest radiograph, and left ventricular hypertrophy by 12-lead 
electrocardiogram (12-l ECG) (Figures 1 and 2), normocytic 
normochromic anemia (Hgb 90 mg/dl), dyslipidemia, and 
pre-renal azotemia (serum creatinine 123 mmol). Electrolytes 
on admission showed slight hyponatremia, hypokalemia, 
and hypochloremia (serum Na 136, K 3.35, Cl 86). Blood gases 
revealed partially compensated metabolic alkalosis with mild 
hypoxemia. The patient was noted to be hypothyroid based 
on elevated serum thyroid-stimulating hormone (TSH) and 
markedly decreased serum free thyroxine (FT4). The exact 
values are shown in Tables 1 and 2. 

Upon admission to the wards, the patient was managed 
as having congestive heart failure from cardiomyopathy 
secondary to acquired hypothyroidism. oral loop diuretics, 
angiotensin-converting enzyme (ACE) inhibitors, beta-
blockers, statins, and levothyroxine were started. Electrolyte 
correction was instituted. The sections of Endocrinology 
and Cardiovascular Diseases were co-managing the patient 
together with the General Medicine service.

He soon developed respiratory failure, upon which the 
considerations were acute pulmonary congestion, nosocomial 
pneumonia, to rule out an acute coronary event. He was later 
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ABSTRACT 
 We report the first two diagnosed cases of Glutaric Aciduria 
Type I (GA I) in the Philippines. The diagnosis was 
confirmed by urinary organic acid analysis by Gas 
Chromatography-Mass Spectrometry (GC-MS) which 
showed the characteristic metabolites for GA I.  Review of 
their clinical features showed macrocephaly, developmental 
delay, seizures, dystonia and choreoathetotic posturing.  
Cranial CT scan findings were also compatible with 
previously reported cases.  This paper emphasizes the 
usefulness of locally available biochemical tools in the 
diagnosis of inborn errors of metabolism as well as the 
importance of clinical recognition of these disorders. 
 
Key Words: Glutaric Aciduria Type I, cerebral organic aciduria, 
urine organic acid analysis 
 

Introduction 
Glutaric aciduria type I (GA I) is a rare genetic 

metabolic disorder with a worldwide prevalence of 
approximately 1 in 60,000 to 1 in 100,000 individuals.1,2 It is 
caused by the deficiency of the enzyme glutaryl CoA-
dehydrogenase, which plays a major role in the metabolism 
of lysine, hydroxylysine, and tryptophan.3,4 It is an 
autosomal recessive disorder which manifests with 
macrocephaly, fronto-temporal atrophy, encephalopathic 
crisis, striatal degeneration, and a severe dystonic-dyskinetic 
movement disorder.5 Presence of 3-hydroxyglutaric acid, 
along with increased glutaric acid, detectable through urine 
organic acid analysis is diagnostic of this condition.4,5  GA I 
can be identified by newborn screening programs by the 
detection of increased glutaryl carnitine (C5DC).4 

Here we report the first two cases of GA I in the 
Philippines diagnosed through urine organic acid analysis 
performed at our institute.  
 

Clinical Reports 
 

Patient 1 
This 2-year-old female was born to a non-

consanguineous Filipino couple. She was delivered at term 
after a pregnancy complicated by UTI and subchorionic 
bleeding.  Macrocephaly was noted at birth and there was 
early onset developmental delay. Dystonic posturing was 
noted at 7 months of age. A brain CT scan performed at 9 
months of age showed fronto-temporo-parietal atrophy and 
bilateral arachnoid cysts. Her EEG was normal. Physical 
examination revealed that her weight was below the 5th 
percentile for age and head circumference was +>2SD for 
age.  She had frontal bossing but no other dysmorphic 
features. Neurologic examination demonstrated spasticity of 
her extremities with dystonic posturing of the upper 
extremities, left more than the right. The remainder of the 
physical examination was normal. 
 
Patient 2 

This 9-month-old male, born to a non-consanguineous 
couple, was delivered by cesarean section at term after a 
pregnancy complicated by bleeding during the first 
trimester. His birth weight was 2.3 kg.   Frequent vomiting 
and slow weight gain were observed during the first 3 
months of life.  During this time, macrocephaly was noted. 
At 6 months, he had dystonic posturing of both upper 
extremities.   He had an early onset developmental delay. 
Physical examination showed that his length and weight 
were at the 10th-25th percentiles for age and the head 
circumference was 50 cm, which was >+2SD for age. He had 
frontal bossing but had no other dysmorphic features.  
Neurologic examination showed dystonic and 
choreoathetotic movements with normal muscle tone and 
reflexes. A brain MRI scan revealed chronic subdural 
hemorrhage in the left cerebral and right anterior frontal 
convexities. 
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transferred to the intensive care unit (ICU) for ventilatory 
support and closer monitoring. on bedside cardiac ultrasound, 
there was a finding of eccentric left ventricular hypertrophy, 
global hypokinesia with depressed overall systolic function 
with concomitant spontaneous echo contrast on left ventricular 
(lV) cavity suggestive of rheologic stasis, the ejection fraction 
was 25%, with moderate mitral regurgitation, moderate 
aortic regurgitation with aortic sclerosis, severe tricuspid 
regurgitation with mild pulmonary hypertension, pulmonary 
regurgitation, and minimal pericardial effusion or pericardial 

fat pad. Cardiac enzymes were not consistent with an acute 
coronary event (Table 3), however, intravenous (IV) heparin 
(overlapping with oral warfarin) was still given to cover for 
the presence of a possible lV thrombus as demonstrated 
by rheologic stasis on cardiac ultrasound. Medications 
were shifted to IV diuretics and inotropes; oral digoxin was 
started. IV antibiotics were given for possible pulmonary 
infection. The patient later on showed improvement, and was 
eventually weaned off from ventilatory support, extubated, 

Table 1. Initial laboratory Results

WBC
RBC
HGB
HCT
MCV
MCH
MCHC
RDW
PlT
RETIC
SEG
lYMPH
MoNo
Eo
BASo
BlAST

CBC

Reference 
Value
5-10
4-6
120-150
0.38-0.48
80-100 Fl
27-31 PG
320-360 G/l
11.5-15.5%
200-400
0.005-0.015
50-70%
20-44%
2-9%
0-4%
0-2%
0%

Result

4.5

90
0.27

Inc

48
50
2
0
0
0

RBS
HGBA1C
BUN
CREA
AlB
TAG
HDl
lDl
ToTAl CHol
AST
AlT
Alk po4
NA
K
Cl
CA++
P
MG++

Reference 
Value
3.9-6.1
4.27-6.07
2.6-6.4
53-115
34-50
0.34-1.7
0.91-1.56
1.1-3.8
4.2-5.2
15-37
30-65

140-148
3.6-5.2
100-108
2.12-2.52

0.74-1

Result

6.3
6.4
5.0
123
32
0.82
0.67
4.21
5.25
95
91
184
136.9
3.35
86
2.37
2.27
0.83

Blood chem.

Color

Transp
Sp Gravity

pH
Sugar

Protein
RBC
WBC
Cast

Epith cell
Bacteria

Mucus th
Crystals

Am urates

straw

Clear
1.010

8.0
NEG
NEG
0-1
0-2

Rare
occ’l
Rare
Rare

Urinalysis

pH

pCo2
po2

HCo3
o2 sat
Fio2
Temp

7.408

49.1
70

31.3
93.6
21%
36.9

ABG

PBS
Slight poikilocytosis, 
acanthocytes, ovalocytes, 
slight toxic granulation, 
slight anisocytosis

Table 2. Thyroid Function Tests

Free T4
TSH

(0.8-2.0)
(0.4-6.0)

0.02 ng/dl   
24.75 Uiu/ml

Reference  Value Result

Figure 1. Electrocardiogram upon admission 

Table 3. Cardiac Enzymes

Qualitative 
Troponin I
CK-MB
CK-ToTAl

0-6.0
21-232

PoSITIVE

1.14
543

Reference Range (mmoL) Result

Figure 2. Chest radiograph on admission
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was given medications to increase height, which the patient 
took for only one month with no improvement. Through the 
years, the patient was apparently well, although still of short 
stature, with thick lips, coarse facial features and dry skin. 
He was notably slow in ambulation. He was said to have 
bronchial asthma at age 15 years, and since then he had been 
taking salbutamol tablets occasionally for bouts of dyspnea 
occurring one to two times annually.

The patient’s symptoms started in 2001 when he was 
reported to have sudden loss of consciousness. During this 
time, the patient did not have any symptoms of heart failure; 
no prior seizures, cyanotic episodes, chest pain, headache, or 
blurring of vision. He regained consciousness shortly after and 
was brought to a private physician, whose assessment was a 
“heart problem”. He was prescribed unrecalled medications 
taken for a few months and eventually discontinued when 
the syncopal episode did not recur.

In the next four years, the patient would develop 
intermittent, progressive exertional dyspnea and bipedal 
edema. later on this would be accompanied by generalized 
body weakness, anorexia, and constipation, severe enough to 

require regular laxative use. There was also a report of two 
more syncopal episodes. He was brought to another doctor 
in a private hospital where the assessment was still a “heart 
problem”. The patient was again prescribed unrecalled 
medications and again was lost to follow-up. This time, 
however, symptoms were persistent. He later consulted at 
another local hospital, where he was admitted and managed 
as a case of anemia and bronchial asthma. He was discharged 
slightly improved after four days, only to have recurrent heart 
failure symptoms, prompting admission at PGH.

Upon admission the patient was in mild respiratory 
distress, with stable vital signs and no note of fever. Pertinent 
physical exam findings included short stature, thick lips, non-
pitting periorbital edema, dry skin, a displaced apical impulse, 
crackles on both lung fields, and bilateral non-pitting bipedal 
edema. There was also a 3 cm x 3 cm reducible umbilical 
hernia. However, there was no pallor, no neck vein distention, 
no apparent congenital malformations, no cardiac murmurs 
and no clubbing. There was also no note of an anterior neck 
mass.

laboratory workup showed cardiomegaly with pulmonary 
congestion, thoracic dextroscoliosis, and atheromatous aorta by 
chest radiograph, and left ventricular hypertrophy by 12-lead 
electrocardiogram (12-l ECG) (Figures 1 and 2), normocytic 
normochromic anemia (Hgb 90 mg/dl), dyslipidemia, and 
pre-renal azotemia (serum creatinine 123 mmol). Electrolytes 
on admission showed slight hyponatremia, hypokalemia, 
and hypochloremia (serum Na 136, K 3.35, Cl 86). Blood gases 
revealed partially compensated metabolic alkalosis with mild 
hypoxemia. The patient was noted to be hypothyroid based 
on elevated serum thyroid-stimulating hormone (TSH) and 
markedly decreased serum free thyroxine (FT4). The exact 
values are shown in Tables 1 and 2. 

Upon admission to the wards, the patient was managed 
as having congestive heart failure from cardiomyopathy 
secondary to acquired hypothyroidism. oral loop diuretics, 
angiotensin-converting enzyme (ACE) inhibitors, beta-
blockers, statins, and levothyroxine were started. Electrolyte 
correction was instituted. The sections of Endocrinology 
and Cardiovascular Diseases were co-managing the patient 
together with the General Medicine service.

He soon developed respiratory failure, upon which the 
considerations were acute pulmonary congestion, nosocomial 
pneumonia, to rule out an acute coronary event. He was later 

 

 

Method: Urine organic acid analysis 
Urine sample was obtained using random collection 

and creatinine was determined for each sample. Extraction 
of organic acids from the urine was achieved by 
acidification, salt saturation, and ethyl acetate addition. 
Heptadecanoic acid served as the internal standard. The 
dried organic extract was derivatized using Regieil BSTFA + 
1% trimethylchlorosilane. A final 20 nmol creatinine per µL 
of derivatized extract was then injected for analysis using 
Shimadzu GC-MS QP5050A.6 

Biochemical Findings 
Chromatographic profiles for Patient 1 and Patient 2 are 

shown in Figures 1 and 2, respectively. 
The results for Patient 1 revealed grossly increased 

glutarate, slightly increased 3-hydroxyglutarate, and trace 
glutaconate which were highly indicative of GA I. 

There was also a slight increase of adipate and trace 3-
hydroxyisovalerate which suggested that the patient had 
mild ketosis at the time of sample collection. 

In Patient 2, there was grossly increased glutarate, 

Figure 1. Total ion chromatogram of urinary organic acid metabolites of Patient 1. Peaks identified were (1) 3-
hydroxyisovalerate, (2) urea, (3) succinate, (4) glutarate, (5) glutaconate, (6) adipate, (7) 3-hydroxyglutarate, (8) 4-
hydroxyphenylacetate, (9) hippurate, (10) phenobarbital; *heptadecanoate (internal standard). 

Figure 2. Total ion chromatogram of urinary organic acid metabolites of Patient 2. Peaks identified were (1) cresol, (2) 3-
hydroxybutyrate, (3) urea, (4) succinate, (5) fumarate, (6) glutarate, (7) glutaconate, (8) metabolite of 2-ketoglutarate, (9) 
adipate, (10) 3-hydroxyglutarate, (11) 4-hydroxyphenylacetate, (12) suberate, (13) citrate, (14) hippurate, (15) 2-octenyl 
succinate, (16) 8-hydroxyoctenyl succinate, (17) osa-tca-1,2,9-non-enetricarboxylate; *heptadecanoate (internal standard). 
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angiotensin-converting enzyme (ACE) inhibitors, beta-
blockers, statins, and levothyroxine were started. Electrolyte 
correction was instituted. The sections of Endocrinology 
and Cardiovascular Diseases were co-managing the patient 
together with the General Medicine service.

He soon developed respiratory failure, upon which the 
considerations were acute pulmonary congestion, nosocomial 
pneumonia, to rule out an acute coronary event. He was later 

 

 

slightly increased 3-hydroxyglutarate, and slightly increased 
glutaconate which were all highly indicative of GA I. 
Slightly increased adipate and trace suberate were also 
noted which suggested mild ketosis. 

 
Discussion and Conclusion 

The clinical manifestations of both patients were 
compatible with GA I.3,4,5,7 

The diagnoses were confirmed by urine organic acid 
analysis which showed significant excretion of characteristic 
metabolites in GA I. The presence of markers for ketosis may 
indicate that both patients were in a catabolic state at the 
time of sample collection. The use of the GC-MS technique 
has been so far the most important technique in the 
diagnosis of organic acidopathies due to high sensitivity of 
organic acid metabolite detection at a short span of time. 
Availability of this test in the local setting is truly valuable 
and vital for the diagnosis and hence, management of rare 
diseases such as this. 

GA I can be detected through newborn screening by 
tandem mass spectrometry. There is now clear evidence that 
presymptomatic diagnosis and management to avoid 
catabolism is effective in most cases, with good clinical 
outcome.1,8 It is recommended that in the future, this 
technology be used to aid the early detection and 
appropriate management of the disorder, thus preventing 
the severe neurologic complications and physical 
debilitation from the disease. 
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