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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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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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Medical science has tremendously evolved over the past 
decade, particularly in the field of genetics. Our society is 
currently experiencing an explosion of information and the 
challenge, especially for us in the medical profession, is to 
identify which ones are appropriate and useful in managing 
our patients. The process of sifting through every new 
information and knowledge could be daunting but the risk 
of immediately adopting any new molecular diagnostic test 
or technique into clinical practice is certainly not to be 
overlooked. Patients can be subjected to unnecessary 
intervention and treatment not to mention the added stress 
and anxiety to the patient and to the immediate family as 
well. 
 The Human Genome Project begun formally in 1990 by 
the coordinated effort of the United States National 
Institutes of Health and the Department of Energy. Its 
primary goal is to identify the approximately 25,000 genes 
and sequence the 3 billion chemical base pairs that make up 
the human genome, the entire human genetic information.1,2  
The completion of the project in 2006 paved the way to the 
most promising field in modern medicine and research – 
genomics, the structural and functional studies of the 
genome. Genomics through genome-wide disease 
association studies and whole genome sequencing will 
eventually facilitate the practice of personalized genomic 
medicine. 
  Personalized genomic screening or profiling makes use 
of data derived from genome-wide association studies to 
predict a person’s risk of developing certain conditions 
throughout his lifetime.3 These information are usually 
derived from case-control studies of people to identify 
genetic markers that are found to be more common in 
diseased individuals in comparison to the control group. 

These markers are called single nucleotide polymorphisms 
(SNPs)-variations in deoxyribonucleic acid (DNA) sequences 
in the general population involving single nucleotide 
replacements which may or may not have a known clinical 
significance. Results are typically reported as likelihood of a 
person to develop a certain disease.  In contrast, Mendelian 
genetic testing makes use of validated laboratory methods 
that focuses on one gene or a group of genes that are 
previously proven to cause that particular disease or predict 
an outcome. Such is the case in the inborn errors of 
metabolism or in familial breast cancer. These so-called 
Mendelian disorders are caused by specific genetic 
mutations that are strongly-associated with the disease and 
exhibit clear familial inheritance patterns. 
 The increasing cost of medical care and intervention has 
gradually shifted the focus of clinical care towards 
prevention and screening. The idea of genetic testing and 
being able to determine one's odds of developing a 
particular disease in the future has spawned several 
biotechnology companies to offer direct to consumer 
personalized genome screening. One can just look up in the 
web and pay online for sampling kits to be delivered at 
home. To the uninformed and those unfamiliar with the test, 
it is fairly easy to accept the results generated as valid and 
true and thus allow these results to dictate an action or a 
specific clinical management. It is important to stress that 
very few of those SNPs being tested in personalized genome 
screening have full clinical validation. Identifying the risks 
based on SNP data from retrospective studies may not 
correlate with planned prospective studies. Also, the test 
result interpretations based on SNP data derived from a 
particular ethnic group may not necessarily be applicable to 
another. Even in the ongoing 1000 Genomes Project where a 
thousand genomes are being sequenced “to provide a 
comprehensive resource on human genetic variation”, it is 
not clear if Asians are well represented.4 
 In a more accurate sense, most personalized genomic 
sequencing tests are not true genome-wide sequences. Most 
often, laboratories sequence and detect only the 
predetermined most common disease-associated SNPs or 
variations. True whole genome sequences are still labor-
intensive and time-consuming, not to mention quite 
expensive even with the most recent and advanced 
laboratory methods. Whole genome sequencing has its 
issues as well. Interpretation of data from full sequencing of 
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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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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
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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

VOL. 43 N0. 4 200912   ACTA MEDICA PHILIPPINA

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

Katerina T. Leyritana1, Ma. Czarlota M. Acelajado-Valdenor1, Amado O. Tandoc III2 and Agnes D. Mejia1

 
1Department of Medicine, College of Medicine and Philippine General Hospital, University of the Philippines Manila

2Department of Pathology, College of Medicine, University of the Philippines Manila

CASE REPORT

Corresponding author: Ma. Czarlota Acelajado-Valdenor, M.D.
Department of Medicine
Philippine General Hospital
Taft Avenue, Manila, 1000 Philippines
Telephone: +632 554-8488
Email: czarlota@yahoo.com

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 

the genome can be difficult. It may also identify some rare 
polymorphisms and variations in genes that assessing their 
clinical significance can be quite challenging.5 However, this 
is not to say that in the future the interpretation can be 
streamlined. 
  The primary care physician will most likely encounter 
patients inquiring about personalized genome screening 
more and more often in clinical practice. The challenge is to 
convey to the patient the applicability and validity of such 
tests. It is therefore important that the doctor be updated 
and aware of the current evidence available and to know the 
limitations of these tests. Moreover, the question now is - 
should the doctor recommend personal genomic screening 
as a routine preventive diagnostic test? At present, there is 
still no clear evidence that such screening tools are medically 
indicated. Large, prospective cohort studies of specific SNPs 
and their associations with cardiovascular disease and type-
2 diabetes still has not significantly improved the ability to 
predict development of these diseases compared to the usual 
clinical and family history.6,7 

Currently, nucleic acid-based molecular tests are used in 
diagnosis, prognosis, prevention, and prediction. Test menu 
in clinical laboratories are growing exponentially as 
mutations in more genes are identified for many Mendelian 
disorders and nucleic acid base changes are utilized in 
stratifying patients who will respond to particular 
therapeutic agents. There is no doubt that molecular 
diagnostics will flourish and become an inherent tool in 
everyday clinical practice with the steady advances in 
biotechnology and bioinformatics. However, for this to be 
fully realized, the gaps in physician education in genetics 
and genomics need to be addressed appropriately.8 Such 
efforts are underway in some institutions9,10,11,12 and for 
certain, there will be important lessons to be learned. There 
are also available materials that can be perused by clinicians 
online and in print.10,13 

As an attempt to clarify how to best harness all the 
advances in genetic medicine, clinicians need to understand 
the specific indications, limitations, and proper 
interpretations of molecular genetic tests as well as their 
ethical, legal and social implications. The counseling issues 
are as important as ordering the appropriate test for a 
particular patient condition. As some tests are too 
complicated, the expertise of a geneticist or a genetic 
counselor can be sought. The clinician must be cognizant on 
when a referral to a genetic expert is called for. Proper 
genetic counseling prior, during, and after genetic testing for 
constitutional or germline genetic changes cannot be 
overemphasized. Involvement of a molecular genetics 

pathologist or a molecular geneticist, knowledgeable of the 
technology being employed and its limitations, in ordering 
tests will prevent unnecessary and wasteful testing. The use 
of appropriate test and testing algorithm definitely will 
improve test yield so that cost-benefit can be optimized.  

Five years after the completion of the Human Genome 
Project and we are entering the era of personalized genomic 
medicine but much is still to be learned about how we can 
incorporate it in clinical practice. The amount of information 
that is constantly churned out everyday by various research 
groups is staggering and we are still barely able to scratch 
the surface. Genomic information will shape the future of 
medicine with continuous research done on specific 
genotype-phenotype correlations as well as gene-gene and 
gene-environment interactions and clinical outcomes, so we 
have to prepare for it. 
 
___________ 
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