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Heart Failure and Short Stature in a 43 year-old male

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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Introduction 

The Biochemical Genetics laboratory at the Institute of 
Human Genetics, National Institutes of Health is the only 
laboratory in the Philippines that renders services for the 
diagnosis and clinical management of patients with inborn 
errors of metabolism (IEM).  This is a specialized laboratory 

that provides support and key investigations for various rare 
genetic disorders such as amino acid disorders, organic acid 
disorders, fatty acid oxidation disorders, mitochondrial 
disorders, peroxisomal disorders and lysosomal storage 
disorders.   Locally available tests include urine amino acid 
screen by High Voltage Electrophoresis (HVE) and urine 
organic acid screen by Gas Chromatography/Mass 
Spectrometry (GC/MS).  Our laboratory has also established 
collaboration with laboratories overseas that specialize in the 
testing of other IEM like fatty acid oxidation disorders, 
mitochondrial disorders, peroxisomal disorders and 
lysosomal disorders.   

IEM are genetic disorders resulting from the deficiency 
of an enzyme, co-factor or transport proteins involved in 
different biochemical pathways. The biochemical defect 
results in an increase and decrease of important substrates 
causing disruption in normal bodily functions.  
Accumulation of the substrate of a mutant enzyme is an 
important cause of disease in many IEM, particularly those 
involving strictly degradative processes. In some disorders, 
the primary cause is accumulation of a normally minor 
metabolite, produced in excess by a reaction that is usually 
of trivial metabolic importance (i.e. galactitol in 
galactosemia).  Deficiency of the product of a specific 
reaction is another primary consequence of inherited 
metabolic diseases.  The extent to which it contributes to 
disease depends on the importance of the product (i.e. 
ornithine in lysinuric protein intolerance).1  

Neurologic symptoms are very frequent in inborn errors 
and encompass progressive psychomotor retardation, 
seizures and a number of neurologic abnormalities, in both 
central and peripheral system, sensorineural defects and 
psychiatric symptoms.  A large number though present with 
an early and non-specific progressive developmental delay, 
poor feeding, hypotonia, some degree of ataxia and frequent 
autistic features.2 Neurologic symptoms such as 
psychomotor/mental retardation, developmental delay and 
seizures are the most frequent clinical indications for urine 
metabolic testing referral to our laboratory for the past 12 
years.   

Urine metabolic screening (UMS), composed of amino 
acids and organic acids analyses, is the most frequent 
metabolic test requested by physicians in screening for IEM 
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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 

among patients presenting with neurologic symptoms in the 
local setting.   The most convenient but highly satisfactory 
preliminary investigation that may lead directly to diagnosis 
is to examine urinary amino acids by high voltage 
electrophoresis. This line of investigation provides a visible 
profile of amino acids and some organic acids, hence, the 
level of each amino acid can be analyzed semi-quantitatively 
and determine whether the profile exhibits a normal pattern 
or not. Each patient is compared to a negative control run 
concurrently. This test is a semi-quantitative screening 
mainly for amino acid disorders such as Maple Syrup Urine 
Disease (MSUD), Phenylketonuria (PKU), Homocystinuria, 
Cystinuria, Non ketotic hyperglycinemia (NKH), among 
others. Organic acid analysis by Gas Chromatography/Mass 
Spectrometry (GC/MS) is a well-established procedure for 
the diagnosis of classical organic acidurias and some fatty 
acid oxidation defects.3 

This paper presents a 10-year review of the results of 
urine amino and organic screens performed in our 
laboratory among patients who were referred for mental 
retardation, developmental delay and seizures. 
 

Methods 
A retrospective review of the results of urine amino 

acids and organic acids screening was done from 2001 to 
2011.  Data were retrieved from the Biochemical Genetics 
Laboratory database.  Those patients with clinical 
presentation of mental retardation, developmental delay, 
seizures and epilepsy, were identified and the results of their 
urine metabolic screening and/or urine organic acid 
screening were reviewed.     
 

Results 
Out of 2875 children  who underwent urine metabolic 

and urine organic acid screening from year 2001 to 2011, 
only 1294 (45.01%) patients had findings or clinical 
presentations that were related to the neurologic symptoms 
mentioned above. 759 (58.65%) were boys while 535 (41.35%) 
were girls with age range from 0-18 years old with a mean 
age of 2 years old. Out of this 1294 patients, 10 had MSUD, 3 
were confirmed to have Methylmalonic Aciduria (MMA), 2 
had Glutaric Aciduria type 1 (GA1), 1 had Holocarboxylase 
synthase deficiency, and one had Argininosuccinate Lyase 
(ASL) Deficiency (Figure 1).  Majority of the findings among 
patients  who presented with neurologic symptoms revealed 
no specific amino or organic acidopathy while some 
presented only with  non specific findings such as lactic 
acidosis, ketosis or both lactic acidosis and ketosis. The 
patients who presented with MSUD primarily had seizures, 
global developmental delay, epilepsy, and hypotonia.  The 
three patients with MMA presented with seizures, global 
developmental delay, and hypotonia. The patients with GA1 
presented with developmental delay, seizures, movement 
disorder and macrocephaly. The one with ASL had epilepsy. 
The one affected with holocarboxylase synthase deficiency 

presented with seizures that were difficult to control despite 
of anticonvulsants.   

 

 
 

Figure 1. The metabolic disorders that were detected among 
patients with neurologic symptoms were MSUD, MMA, 
Holocarboxylase Synthase Deficiency, ASALD, and GA1.  
MSUD was the most common IEM detected among patients 
with neurologic symptoms. 
 

The overall yield of a positive metabolic disorder 
among our cohort of children presenting with neurologic 
symptoms was 17/1294 or 1.31%.     

 
Discussion 

Mental retardation (MR) is a frequently occurring 
condition and is the third most prevalent neurologic 
condition after cerebral palsy and epilepsy.4 Some forms of 
MR have been known to be caused by biochemical disorders 
but establishing an etiologic diagnosis is a major challenge 
as the spectrum of possible causes is enormous and the 
range of diagnostic investigations are extensive and costly.  
The yield of metabolic studies for children presenting with 
mental retardation was low in general, with results ranging 
from 0.2 to 8.4% (median 1.0%). The higher figures were 
from countries where specific entities are more common, 
such as aspartylglucosaminuria in Finland or were reached 
by applying checklist criteria.5 In a study determining the 
diagnostic yield of comprehensive assessment for patients 
presenting with developmental delay or mental retardation 
(DD/MR), the yield of routine metabolic screening of 
patients was likewise low at less than 1%.6   

On the other hand, neurometabolic testing done on 
children with developmental delay in one study yielded 
13.6% but findings regarding abnormal metabolites such as 
amino acids, organic acids as well as lactate, ammonia and 
pyruvate did not also lead to a diagnosis but to further 
investigations of metabolic studies like muscle biochemical 
analysis.7 Given the low diagnostic yield and high costs of 
metabolic testing, it is important to identify patients who 
will warrant testing.   The key elements should include the 
medical, family and developmental histories, 
dysmorphological, ophthalmological and other neurological 
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examinations, as well as appropriate use of laboratory and 
neuroimaging tests.4,5 It was observed that mental 
retardation when present with additional symptoms such as 
epilepsy, movement disorders, autism and other psychiatric 
disturbances were more likely to yield a positive result than 
MR alone.8  Similarly, isolated epilepsy without 
developmental delay, mental retardation or well defined 
epileptic syndromes does not suggest a metabolic disorder 
and do not warrant metabolic investigation.9,10  Thus in our 
cohort patients, those who turned out positive had other 
symptoms apart from developmental delay, mental 
retardation, epilepsy or seizures alone and most of them 
both had mental retardation and or developmental delay 
with seizures.    

Although our study conforms to the generally low 
percentage yield of metabolic screens among patients with 
mental retardation, developmental delay and seizures, the 
main factor that could have contributed to our low yield was 
the very limited testing that we were able to perform.   In a 
recent web based technology on approach to treatable rare 
diseases with intellectual disability (ID) , it was reported that 
60% of IEM with ID can be detected through a panel             
of widely available screening tests on blood and urine        
(ie. aminoacids, homocysteine, copper, ceruloplasmin, 
organic acids, purines and pyrimidines, creatine                 
and guanidinoacetate, glycosaminoglycans and 
oligosaccharides), but the remaining should still be 
approached in a “single test per single disease basis”.11 Urine 
amino and organic acid screens are limited to screening of 
amino acid and organic acid disorders.  Organelle defects 
such as lysosomal, peroxisomal or mitochondrial disorders 
which can all present with neurologic symptoms are not 
detected by the former examinations.  Likewise, other tests 
such as those pertaining to creatine defects or disorders of 
purine/pyrimidine metabolism are not available in the local 
setting.  A recent study although yielded a low result of 0.8% 
showed that in a cohort of 944 patients with mental 
retardation, 4 out of 7 patients had adenylosuccinate lyase 
(ADSL) deficiency and cerebral creatine deficiency 
syndromes as causes for their mental deficiencies.   The rest 
of the patients in this particular study had phenylketonuria.8 
In the local setting where newborn screening for 
phenylketonuria is performed,   our laboratory only detected 
one patient with PKU using urine amino and organic 
screening, however, the clinical indication given for testing 
was cyanosis and fever.  This latter patient did not undergo 
newborn screening.  

MSUD is the most common IEM detected in our 
country, thus the finding that it was the most frequent IEM 
detected by our urine amino and organic analyses among 
children with neurologic symptoms was to be expected.   It 
is an autosomal recessive disorder caused by a defect in any 
of the subunits of the mitochondrial branched chain  
ketoacid dehydrogenase  (BCKAD) enzyme. The metabolic 

block results in the accumulation of branched chain amino 
acids (leucine, isoleucine and valine) and their ketoacids.  

Affected neonates appear normal at birth but towards 
the end of the first week of life present with non-specific 
signs and symptoms such as vomiting, lethargy, irritability 
and poor sucking. Without treatment, there is progressive 
neurological deterioration leading to death.   A total of 47 
local cases were previously described in the literature from 
1992-2004. Majority of cases were the classic forms with 
onset in the first 2 weeks of life and the developmental 
outcome showed neurologic and developmental delays in 
most.12   

Even though the yield of routine metabolic screen was 
low among our patients with neurologic symptoms, the 
possibility of genetic counseling and more importantly the 
provision of specific treatments for those confirmed to have 
either an amino acid or organic acid disorder make this 
routine screening still highly valuable.      

It is recommended that after a thorough appraisal 
(comprehensive history including medical, family and 
developmental histories, physical examination, 
dysmorphologic and neurologic examinations and 
appropriate use of laboratory and neuroimaging studies)  of 
children presenting with mental retardation, global 
developmental delay, seizures and the like, a standardized 
metabolic screening be considered as well  as specific 
metabolic analyses  in order to achieve an early diagnosis 
and initiate the necessary therapy.  
 
___________ 
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