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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 
Introduction. Birth defects are a global problem with impact 
particularly severe in middle- to low- income countries. In 
the Philippines, there is limited data on birth defects despite 
the fact that congenital anomalies have been in the top 10 
causes of infant mortality. The objectives of the study were: 
1) to determine the occurrence of birth defects among 
patients admitted to the Philippine General Hospital (PGH); 
2) to present the distribution of patients by geographic 
location and age group distribution; 3) to categorize birth 
defects by organ systems; and 4) to categorize birth defects 
as either isolated, part of a recognizable syndrome, 
chromosomal syndrome or multi-malformed case. 
 
Methods. Patients admitted to the PGH from 2001-2010 and 
reported to have major structural defects were included in 
this study. Case ascertainment was done through a review of 
medical records of all admitted patients age 0 to more than 
65 years old. Patients with birth defects were assigned codes 
of the International Classification of Diseases (ICD)-10 
classification.  
 
Results. Of the 438,944 admissions to the PGH from 2001 to 
2010, there were 8,686 (2.0%) patients with a diagnosis of at 
least one (1) birth defect.  The most common birth defects are 
as follows:  digestive system (3,605/8,686 or 41.5%), 
cardiovascular system (2,839/8,686 or 32.7%), nervous 
system (1,070/8,686 or 12.3%), and genital organ anomalies 
(755/8,686 or 8.7%).   The most common digestive system 
anomalies were cleft lip and/or palate (1,548/8,686 or 17.8%), 
imperforate anus (698/8,686 or 8%) and Hirschsprung 
disease (582/8,686 or 6.7%). Most of the cardiovascular 
system anomalies were congenital malformations of the 
cardiac septa (1,160/8,686 or 13.4%) and the great arteries 
(769/8,686 or 8.9%), while most of the nervous system 
anomalies were due to congenital hydrocephalus (347/8,686 

or 4%), encephalocoele (303/8,686 or 3.5%) and spina bifida 
(193/8,686 or 2.22%). The most common genital organ 
anomalies were hypospadias (340/8,686 or 3.9%) and 
undescended testicle (233/8,686 or 2.7%). Majority 
(4,042/8,686 or 46.5%) of birth defect cases came from the 
National Capital Region (NCR) while 32.5% (or 2,827/8,686) 
of the cases came from Region IV-A or Cavite, Laguna, 
Batangas, Rizal and Quezon (CALABARZON) Region.  
 
Conclusion. The results of this study show that the most 
common birth defects are digestive, cardiovascular, nervous 
system, and genital organ anomalies. This trend is similar to 
those reported internationally. The findings of the study can 
be the basis of policies toward the development and 
implementation of practical strategies for primary and 
secondary prevention of birth defects among Filipinos.   
 
Key Words: birth defects, major birth defects, surveillance  
 

Introduction 
Every year, an estimated 7.9 million children or about 

6% of total births worldwide are born with a serious birth 
defect. At least 3.3 million children less than 5 years of age 
die annually because of serious birth defects and the 
majority of those who survive may be mentally and 
physically disabled for life. In the United States, structural or 
genetic birth defects affect approximately 3% of births and 
are a major contributor to infant mortality and result in 
billions of dollars in costs for care.1   

The impact of birth defects is particularly severe in low- 
and middle-income countries (LMICs) where more than 94% 
of the births with serious birth defects and 95% of the deaths 
of these children occur. At present, most of these countries 
do not have established population-based birth defects 
surveillance programs.2 The Centers for Disease Control and 
Prevention (CDC), Atlanta, Georgia, USA has taken the lead 
in surveillance programs through the development of the 
Metropolitan Atlanta Congenital Defects Program (MACDP) 
in 1967. Strengthening birth defects surveillance in the 
United States helped identify disparities in neural tube 
defect (NTD) prevalence and evaluation of the effectiveness 
of interventions, such as fortification of enriched cereal grain 
products with folic acid at the level of 140 µg/100 grams of 
grain.3  
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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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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 
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Successful folic acid campaigns for the prevention of 
NTDs have also been carried out in China, Canada and 
Mexico.4,5,6  In China, periconceptional intake of 400 µg of 
folic acid daily reduced the risk of neural tube defects in 
areas with high rates of these defects.4 In Canada and Nova 
Scotia, a significant reduction in neural tube defects was 
observed after the implementation of food fortification.5 In 
Mexico, free distribution of 5 mg tablets of folic acid weekly 
reduced the incidence of anencephaly and spina bifida cases 
into half.6 

Cost-effective approaches to markedly reduce the toll of 
birth defects in lower-income countries are available. 
Evidence suggests strongly that with widespread 
implementation of these interventions, up to 70% of death 
and disability from birth defects could be prevented, 
ameliorated, or cured. The majority of recommended 
interventions such as controlling maternal infections and 
other health conditions that are known to increase risk of 
birth defects and improving access to perinatal health care 
services, including preconception services, are integral 
components of rational public health programs. Thus, such 
approaches will build on public health efforts by broadening 
the current scope of woman, maternal, newborn and child 
health services in primary health care and developing 
secondary and tertiary medical genetic services. Investment 
in the infrastructure of birth defects surveillance in LMICs is 
essential for the ultimate development, implementation, and 
evaluation of birth defects prevention activities in at-risk 
populations around the world.3,7 
 
Philippine Data on Birth Defects 

 Congenital anomalies have been in the top 10 causes of 
infant mortality for the past 50 years.8 However, there is no 
formal birth defects registry in the country. There have been 
no details on the congenital anomalies that have been 
identified by the national health statistics.  A pilot study was 
conducted by the Department of Health-Essential National 
Health Research (DOH-ENHR) with the Institute of Human 
Genetics-National Institutes of Health in 1999-2000 involving 
79 hospitals which showed that neural tube defects ranked 
6th.. A review of records of admitted patients from 1996-2000 
at the Philippine General Hospital (PGH) showed that NTDs 
ranked 9th.9  

The main objective of this study was to determine the 
occurrence of birth defects among admitted patients at PGH 
from 2001 to 2010. The specific objectives of the study were: 
1) to categorize birth defects by organ systems;  2) to present 
the distribution of patients by origin of geographic location 
and age group distribution; and 3)  to categorize birth 
defects as either isolated, part of a recognizable syndrome, 
chromosomal syndrome or multi-malformed case. 
 
 
 

Methods 
 

Description of the Study Setting 
The PGH is the national university hospital and the 

largest tertiary referral hospital in the Philippines, with a 
1,500-bed capacity and an average of 600,000 patients seen 
annually. It is state-owned, and administered and operated 
by the University of the Philippines Manila. There are 14 
clinical departments, namely: Anesthesiology, Internal 
Medicine, Surgery, Neurosciences, Pediatrics, 
Otorhinolaryngology-Head & Neck Surgery, 
Ophthalmology, Orthopedics, Rehabilitation Medicine, 
Psychiatry, Radiology, Pathology, Emergency Medicine and 
Obstetrics & Gynecology. PGH also has the biggest number 
of subspecialty services.  Being a tertiary referral center, it 
receives patient referrals needing specialized medical care 
and surgery from other institutions all over the country. 
 
Subjects 

Patients admitted to PGH from 2001 to 2010 and 
reported to have major birth defects were included in this 
study.   
 
Data Collection 

Medical records of all patients admitted from 2001-2010 
were retrieved and reviewed by doctors and nurses trained 
for this project. Patients with major structural defects were 
given   International Classification of Diseases (ICD)-10 
codes in Chapters Q, P 2.8, and P 35.0.   Metabolic disorders 
and functional problems without obvious structural 
deformity were excluded.  

ICD-10 classifies birth defects cases as “congenital 
malformations, deformations and chromosomal 
abnormalities” or Q00-Q99. Cases classified under Amnion 
Rupture Sequence (P 02.8) and Congenital Rubella 
Syndrome (P 35.0) were also included in the study.   

A secure data system was used to protect the patients.  
The following information were obtained: demographic 
information (identification of case patient, case mother, case 
father, nationality, sex, date of birth), specific written 
diagnoses, ICD-10 codes, prenatal data and family history.  
 

Results 
 

General Findings  
Of the 6,092,162 patients seen at PGH from 2001-2010, a 

total of 438,944 patients were admitted; and 8,686 (2.0%) had 
a diagnosis of at least one birth defect. Table 1 shows the 
total number of patients, admissions and occurrence of birth 
defects in PGH.  Figure 1 shows the trend in the number of 
birth defect cases from 2001 to 2010.  
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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 

Table 1. Total Number of Patients, Admissions, Birth 
Defects Cases and Prevalence at the Philippine General 
Hospital from 2001-2010 
 

Year 

Total 
Number  

of 
Patients 

Total 
Number of  
Admissions 

Total Number 
of  Patients 

with  
Birth Defects 

Occurrence of 
Patients with 
Birth Defects 

per 10,000 
admissions 

2001 629,328 59,609 1,168 195.94 
2002 665,206 47,600 860 180.67 
2003 582,186 35,705 902 252.62 
2004 620,831 43,096 800 185.63 
2005 631,725 47,499 877 184.63 
2006 613,616 45,294 1,148 253.46 
2007 576,419 43,917 715 162.81 
2008 597,996 41,828 939 224.49 
2009 596,849 34,157 687 201.13 
2010 578,006 40,239 590 146.62 
Total 6,092,162 438,944 8,686  

 

 
 
Figure 1. Occurrence  of  Patients  with  Birth  Defects  per  
10 000 admissions at the Philippine General Hospital from 
2001-2010 

 
 Table 2 shows the number of birth defects by ICD-10 

classification. From 2001-2010, there were 8,686 patients with 
birth defects admitted at the PGH. Some of these patients 
have two or more birth defects, giving a total number of 
11,062 defects. There were 6,917 patients (80%) with isolated 
defects; 1,206 (14%) with associated major defect in multi-
malformed cases (MMC); 263 (3%) with defects that are part 
of recognizable syndromes; and 300 (3.4%) with defects as 
part of chromosomal syndromes.  There were 3,605 (41.5%) 
digestive system anomalies, 2,839 (32.7%) cardiovascular 
system anomalies, 1,070 (12.3%) nervous system anomalies, 
and 755 (8.7%) genital organ anomalies.   

For digestive system anomalies, combined cleft 
lip/palate (CLP) (975/3,605) topped the list, followed by 
imperforate anus (698/3,605), Hirschsprung disease 
(582/3,605), and isolated cleft lip (CL) (316/3,605).  There was 
also a significant number of anomalies in gallbladder, bile 

ducts and liver (437/3,605), the most common of which are 
biliary atresia (286/3,605) and choledochal cyst (131/3,605).   
Digestive system anomalies generally occurred as isolated 
defects (3,091/3,605). Of the 743 cases, 59 or 7.9% of cases of 
congenital absence, atresia, and stenosis of the large 
intestine, or imperforate anus occurred as part of 
chromosomal syndrome (Table 2). 

For cardiovascular system anomalies, most of the cases 
(1,160/2,839) had congenital malformations of the cardiac 
septa particularly ventricular septal defect (576/2,839), atrial 
septal defect (297/2,839) and tetralogy of Fallot (281/2,839). 
This was followed by congenital malformations of the great 
arteries in the form of patent ductus arteriosus (672/2,839).  
Among these anomalies, 1,486 were isolated; 1,140 were part 
of multi-malformed case; 37 were part of a recognizable 
syndrome and 176 were part of a chromosomal syndrome 
(Table 2).  

For nervous system anomalies, most of the cases had 
congenital hydrocephalus, encephalocoele and spina bifida 
comprising   32.4% (347/1,070), 28.3% (303/1,070) and 18% 
(193/1,070) of the cases, respectively (Table 2).  

For genital organ anomalies, most of the cases had 
hypospadias and undescended testicle comprising 45% 
(340/755) and 31% (233 /755) of the cases, respectively (Table 2).   

There were 263 cases of recognizable syndromes 
comprising 3% (263/8,686) of all patients. The most common 
recognizable syndromes identified were Neurofibromatosis 
(50/263), Congenital Rubella Syndrome (39/263) and 
Osteogenesis Imperfecta (20/263) (Table 2). 

There were 300 cases of chromosomal anomalies 
comprising 3.4%% (300/8,686) of all patients, 87.3% (262/300) 
of whom had Down Syndrome (Table 2). 

Table 3 shows the top 10 birth defects in the PGH from 
2001-2010. Four in the top 10 are digestive system anomalies 
(combined cleft palate and cleft lip, imperforate anus, 
Hirschsprung disease, and isolated cleft lip); three are 
cardiovascular system anomalies (patent ductus arteriosus, 
ventricular septal defect and atrial septal defect);  two are 
nervous system anomalies (congenital hydrocephalus and 
encephalocele); and one is a genital organ anomaly 
(hypospadias).  The high number of surgical cases is due to 
the status of PGH as a tertiary referral center. 

Table 4 shows the breakdown of number of patients 
with birth defect cases classified according to region of 
residence. Majority (or 46.5%) of birth defect cases came 
from the National Capital Region (NCR) with 4,042 cases 
while 32.5% of the cases came from Region IV-A or Cavite, 
Laguna, Batangas, Rizal and Quezon (CALABARZON) 
Region with 2,827 cases.  The numbers can be explained by 
the proximity of NCR and CALABARZON regions to PGH 
(Figure 2).  Despite the distance, 2.2% of the cases (191 cases) 
and 0.9% (83 cases) came from Visayas and Mindanao, 
respectively.  
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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

Table 2.  Frequency of  Isolated  Defects,  Associated defects in Multi-malformed Cases (MMC), Defects as Part of 
Recognizable Syndromes, and Defects as Part of Recognizable  Chromosomal Syndromes by ICD-10 Classification among 
Patients admitted at the Philippine General Hospital from 2001- 2010 
 

ICD Code 
Isolated 
defect / 

Sequence 

Associated 
defect in 

MMC 

Part of 
recognizable 
syndromes 

Part of 
chromosomal 

syndromes 
Total 

Occurrence 
per 10 000 

admissions 
Nervous System 753 311 5 1 1070 24.38 

Q 00 Anencephaly 3 0 0 0 3 0.07 

Q 01 Encephalocoele 247 55 1 0 303 6.90 

Q 02 Microcephaly 2 29 1 1 33 0.75 

Q 03 Congenital hydrocephalus 262 85 0 0 347 7.91 

Q 04 Other congenital malformations of brain 57 40 0 0 97 2.21 

Q 05 Spina bifida 127 63 3 0 193 4.40 

Q 06 Other congenital malformations of spinal cord 2 6 0 0 8 0.18 

Q 07 Other congenital malformations of nervous system 53 33 0 0 86 1.96 

Eye Anomalies 243 63 18 8 332 7.56 

Q 10 Congenital ptosis 35 16 0 1 52 1.18 

Q 11 Anophthalmos, microphthalmos and macrophthalmos 19 19 0 1 39 0.89 

Q 12 Congenital lens malformations 141 13 16 6 176 4.01 

Q 13 Congenital malformations of anterior segment of eye 7 6 0 0 13 0.30 

Q 14 Congenital malformations of posterior segment of eye 3 1 1 0 5 0.11 

Q 15 Other congenital malformations of eye 38 8 1 0 47 1.07 

Ear Anomalies 46 72 7 3 128 2.92 

Q 16 Congenital malformations of ear causing impairment of 
hearing 

11 6 4 0 21 0.48 

Q 17 Other congenital malformations of ear 1 45 2 3 51 1.16 
Q 18 Other congenital malformations of face and neck 34 21 1 0 56 1.28 

Cardiovascular System Anomalies 1486 1140 37 176 2839 64.68 

Q 20 Congenital malformations of cardiac chambers and 
connections 

50 150 3 2 205 4.67 

Q 21 Congenital malformations of cardiac septa 612 437 9 102 1160 26.43 
Q 22 Congenital malformations of pulmonary and tricuspid 

valves 
48 166 7 4 225 5.13 

Q 23 Congenital malformations of aortic and mitral valves 13 29 0 0 42 0.96 
Q 24 Other congenital malformations of heart 61 91 2 8 162 3.69 

Q 25 Congenital malformations of great arteries 436 257 16 60 769 17.52 

Q 26 Congenital malformations of great veins 15 8 0 0 23 0.52 
Q 27 Other congenital malformations of peripheral vascular 

system 
106 2 0 0 108 2.46 

Q 28 Other congenital malformations of circulatory system 145 0 0 0 145 3.30 
Respiratory System Anomalies 59 28 0 1 88 2.00 

Q 30 Congenital malformations of nose 2 13 0 1 16 0.36 

Q 31 Congenital malformations of larynx 11 6 0 0 17 0.39 

Q 32 Congenital malformations of trachea and bronchus 1 3 0 0 4 0.09 

Q 33 Congenital malformations of lung 44 6 0 0 50 1.14 

Q 34 Other congenital malformations of  respiratory system 1 0 0 0 1 0.02 

Digestive System Anomalies 3091 417 18 79 3605 82.13 

Q 35 Cleft palate 210 38 5 4 257 5.85 

Q 36 Cleft lip 293 22 0 1 316 7.20 

Q 37 Cleft palate with cleft lip 889 79 4 3 975 22.21 
Q 38 Other congenital malformations of tongue, mouth and 

pharynx 
3 36 6 0 45 1.03 

Q 39 Congenital malformations of oesophagus 44 26 1 2 73 1.66 
Q 40 Other congenital malformations of upper alimentary tract 1 0 0 0 1 0.02 

Q 41 Congenital absence, atresia and stenosis of small intestine 34 6 0 5 45 1.03 

Q 42 Congenital absence, atresia and stenosis of large intestine 526 157 1 59 743 16.93 

Q 43 Other congenital malformations of intestine 669 32 1 4 706 16.08 
Q 44 Congenital malformations of gallbladder, bile ducts and 

liver 
417 19 0 1 437 9.96 

Q 45 Other congenital malformations of digestive system 5 2 0 0 7 0.16 
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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 

Genital Organ Anomalies 520 226 2 7 755 17.20 

Q 50 Congenital malformations of ovaries, fallopian tubes and 
broad ligaments 

7 1 0 0 8 0.18 

Q 51 Congenital malformations of uterus and cervix 51 15 1 0 67 1.53 

Q 52 Other congenital malformations of female genitalia 46 13 0 1 60 1.37 

Q 53 Undescended testicle 170 57 1 5 233 5.31 

Q 54 Hypospadias 241 99 0 0 340 7.75 

Q 55 Other congenital malformations of male genital organs 2 22 0 0 24 0.55 

Q 56 Indeterminate sex and pseudohermaphroditism 3 19 0 1 23 0.52 

Urinary System Anomalies 159 60 3 1 223 5.08 

Q 60 Renal agenesis and other reduction defects of kidney 17 14 0 0 31 0.71 

Q 61 Cystic kidney disease 51 11 0 0 62 1.41 
Q 62 Congenital obstructive defects of renal pelvis and 

congenital malformations of ureter 
48 16 2 0 66 1.50 

Q 63 Other congenital malformations of kidney 10 4 1 0 15 0.34 

Q 64 Other congenital malformations of urinary system 33 15 0 1 49 1.12 

Musculoskeletal System Anomalies 367 280 79 9 735 16.74 

Q 65 Congenital deformities of hip 27 7 0 0 34 0.77 

Q 66 Congenital deformities of feet 69 70 7 3 149 3.39 
Q 67 Congenital musculoskeletal deformities of head, face, 

spine and chest 
3 9 4 0 16 0.36 

Q 68 Other congenital musculoskeletal deformities 4 10 0 1 15 0.34 

Q 69 Polydactyly 14 16 0 2 32 0.73 

Q 70 Syndactyly 22 22 2 0 46 1.05 

Q 71 Reduction defects of upper limb 0 14 3 0 17 0.39 

Q 72 Reduction defects of lower limb 4 11 2 0 17 0.39 

Q 73 Reduction defects of unspecified limb 4 3 0 0 7 0.16 

Q 74 Other congenital malformations of limb(s) 24 18 0 0 42 0.96 

Q 75 Other congenital malformations of skull and face bones 7 28 19 0 54 1.23 

Q 76 Congenital malformations of spine and bony thorax 11 21 3 0 35 0.80 
Q 77 Osteochondrodysplasia with defects of growth of tubular 

bones and spine 
0 1 7 0 8 0.18 

Q 78 Other osteochondrodysplasias 0 3 28 0 31 0.71 
Q 79 Congenital malformations of the musculoskeletal system, 

not elsewhere classified 
178 47 4 3 232 5.29 

Others 193 581 213 0 987 22.49 

Q 80  Congenital ichthyosis 0 1 0 0 1 0.02 

Q 82 Other congenital malformations of skin 0 13 4 0 17 0.39 

Q 83 Congenital Malformations of Breast 1 1 0 0 2 0.05 

Q 84 Other congenital malformations of integument 1 1 0 0 2 0.05 

Q 85 Phakomatoses, not elsewhere classified 1 0 70 0 71 1.62 
Q 87 Other specified congenital malformation syndromes 

affecting multiple systems 
0 11 99 0 110 2.51 

Q 89 Other congenital malformations, not elsewhere classified 181 547 1 0 729 16.61 
P 2.8 Newborn affected by other and unspecified abnormalities 

of  membranes 
9 7 0 0 16 0.36 

P 35.0 Congenital rubella syndrome 0 0 39 0 39 0.89 

Chromosomal abnormalities 0 0 0 300 300 6.83 

Q 90 Down Syndrome 0 0 0 262 262 5.97 

Q 91 Edwards and Patau Syndrome 0 0 0 28 28 0.64 
Q 92 Other trisomies and partial trisomies of the autosomes, not 

elsewhere classified 
0 0 0 1 1 0.02 

Q 93 Monosomies and deletions from the autosomes, not 
elsewhere classified 

0 0 0 1 1 0.02 

Q 96 Turner Syndrome 0 0 0 4 4 0.09 
Q 97 Other sex chromosome abnormalities, female phenotype, 

not elsewhere classified 
0 0 0 2 2 0.05 

Q 99 Other chromosomal abnormalities, not elsewhere classified 0 0 0 2 2 0.05 

TOTAL DEFECTS 6917 3178 382 585 11062  

TOTAL CASES 6917 1206 263 300 8686  
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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

Table 3. Top 10 Birth Defects at the Philippine General Hospital from 2001-2010 
 

ICD 
Code 

Diagnosis 
Isolated defect/ 

Sequence 
Associated defect 

 in MMC 

Part of  
recognizable  
syndromes 

Part of  
chromosomal  

syndromes 
Total 

Occurrence  
per 10,000 

admissions 
Q 37  Cleft palate with cleft lip 889 79 4 3 975 22.21 
Q 42.2 
Q 42.3 

Imperforate anus 520 127 1 50 698 15.90 

Q 25.0 Patent ductus arteriosus 414 185 16 57 672 15.31 
Q 43.1 Hirschprung disease 568 10 0 4 582 13.26 
Q 21.0 Ventricular septal defect 267 255 6 48 576 13.12 
Q 03  Congenital hydrocephalus 262 85 0 0 347 7.91 
Q 54 Hypospadias 241 99 0 0 340 7.75 
Q 36  Cleft lip 293 22 0 1 316 7.20 
Q 01  Encephalocoele 247 55 1 0 303 6.90 
Q 21.1 Atrial septal defect 135 129 3 30 297 6.77 

 
Table 4. Patients with Birth Defects Admitted at Philippine General Hospital from 2001-2010 Classified according to Region of 
Residence 
 

Region 
Number  

of Admissions per Region 
Number of Patients 
 with Birth Defects 

Percent of patients  with birth 
defects among patients from 

the region 
LUZON 

CAR - Cordillera Administrative Region 571 17 3.0 
NCR - National Capital Region 293,700 4,042 1.4 
Region I - Ilocos Region 3141 116 3.7 
Region II - Cagayan Valley 2484 86 3.5 
Region III - Central Luzon 22059 845 3.8 
Region IVA - CALABARZON 107,791a 2,827 2.6 
Region IVB - MIMAROPA See (a) 111 0.1 
Region V - Bicol Region 4,007 161 4.0 

VISAYAS 
Region VI - Western Visayas 1,575 131 8.3 
Region VII - Central Visayas 419 21 5.0 
Region VIII - Eastern Visayas 1,454 39 2.7 

MINDANAO 
Region IX - Zamboanga Peninsula 423 15 3.5 
Region X - Northern Mindanao 635 19 3.0 
Region XI - Davao Region 281 12 4.3 
Region XII - SOCCSKSARGEN 283 24 8.5 
Region XIII - Caraga Region 83b 8 1.5d 

ARMM - Autonomous Region of Muslim  Mindanao 38c 5 1.2e 

Unspecified  207 0.05f 

a No separate data on the number of admissions from Region IV-A and Region IV-B 
b Data from 2005-2010. Provinces of the Caraga Region were previously part of Region X (Northern Mindanao) 
c Data from 2005-2010. Provinces of ARMM were previously part of Region IX (Davao Peninsula) and Region XII (SOCCSKSARGEN) 
d Denominator used was the sum of total number of admissions for Region X from 2001 to 2004 and total admissions from the region from 2005-2010.   
e Denominator used was the sum of the total number of admissions for Regions IX and X from 2001 to 2004 and total admissions from the region from 2005 to 2010. 
f Percent = Number of Defects unspecified according to the number of birth defects/Total number of birth defects  

NCR and CALABARZON have 1.4% and 2.6% cases of 
birth defects, respectively, based on the number of 
admissions per region.  Regions VI and XII had higher 
percentages of birth defects, 8.3% and 8.5%, respectively 
based on the number of admissions per region.  This could 
be partly explained by the presence of another 10 
government hospitals within NCR that can handle the 
specialized cases of neurosurgery, pediatric surgery and 
thoracovascular surgery. Thus, the numbers reflected in this 
paper could just be a share of PGH in the number of patients 
in NCR.  

Table 5 shows the distribution of birth defect cases 
according to age group and organ system. The highest 
percentage of birth defects are from the <1 age group 
(38.5%), followed by the 1 to 4 age group (27.5%), and the 5 
to 9 year old age group (11.2%). As previously shown, the 
most common birth defects are digestive system, 
cardiovascular system and nervous system anomalies.   In 
the first two age groups, namely, <1 and 1 to 4 age groups, 
digestive system anomalies are the most common, followed 
by cardiovascular and nervous system anomalies. In the 5 to 
9 age group, digestive system anomalies are the most 
common, followed by cardiovascular system, and genital 
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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

organ anomalies. In the 10 to 14, 20 to 24, and 25 to 34 age 
groups, the most common anomalies are cardiovascular, 
followed by digestive or genital organ anomalies. In the 35 
to 44 and >44 age groups, the most common anomalies are 
cardiovascular, followed by genital or urinary system 
anomalies. 

Figure 2. Map of the Philippines showing the different 
Centers for Health Development or DOH Regional Centers – 
CHD I, CAR, CHD II, CHD III, NCR, CHD IVA, CHD IVB, 
CHD V, CHD VI, CHD VII, CHD VIII, CHD IX, CHD X, 
CHD XI, CHD XII, CHD XIII, and ARMM. The location of 
Philippine General Hospital is highlighted by the red dot.   
 

Discussion 
Birth defects are a global problem but their impact is 

particularly severe in LMICs where the proportion of birth 
defects is much higher. This is due to sharp differences in 
maternal health, poverty, a high percentage of older 
mothers, a greater frequency of consanguineous marriages, 
and a lack of comprehensive health services needed to 
prevent birth defects.2 Although consanguineous marriages 
are rare, the other factors are relevant to the Philippine 
setting. Therefore, just like other LMICs, primary health 
care, preconception care programs and strategies must be 
developed to improve the health of women, mothers, 
newborn and children for effective prevention and care of 
those with birth defects.   

The March of Dimes, USA has involved the Philippines 
in the Global Network for Maternal and Infant Health 

(GNMIH), whose goal is to reduce mortality and disability 
from birth defects and preterm births in lower-income 
countries. Together with China and Lebanon, the Philippines 
embarked on birth defects surveillance projects to identify 
and help the affected patients.10 In the Philippines, activities 
under GNMIH include a prospective birth defects 
surveillance, prevention of birth defects campaigns, 
engaging the youth in GNMIH activities and preconception 
activities for the prevention of birth defects.9 A retrospective 
study on birth defects at the Philippine General Hospital 
was conducted as an initiative to determine the occurrence 
of birth defects in a tertiary hospital.  Simultaneously, a 
prospective Birth Defects Surveillance (BDS) is being 
undertaken in partnership with the DOH.8 

Majority (79% or 6,917/8,686) of the patients in this 
study have isolated birth defects, while 13.9% (1206/8,686) 
are multi-malformed cases. Patients with defects that are 
part of recognizable syndromes comprise 3% (263/8,686) of 
the total cases while 3.4% (300/8,686) are patients with 
defects as part of chromosomal syndromes. The most 
common birth defect cases admitted at the PGH are 
classified under digestive system, followed by 
cardiovascular system, nervous system anomalies, and 
genital organ anomalies.   These results show trends that are 
similar to some of the program reports of the International 
Clearinghouse for Birth Defects and Surveillance and 
Research (ICBDSR), i.e.  the California Birth Defects 
Monitoring Program.  It is however difficult to make straight 
comparisons because the ICBDSR programs report 
livebirths, stillbirths and termination of pregnancies whereas 
this study includes patients admitted in a tertiary hospital 
and covers all ages.11,12  

The most common birth defect cases per 10,000 
admissions are digestive system anomalies, which include 
cleft lip and palate (22.21), imperforate anus (15.90), and 
Hirschprung disease (13.26); and cardiovascular system 
anomalies namely, patent ductus arteriosus (15.31) and 
ventricular septal defect (13.12).  Japan and India are the two 
Asian countries included in the ICBDSR. In the 2010 Annual 
Report of the ICBDSR, the top five congenital anomalies per     
10,000 population from 2004 to 2008 for both countries 
included cleft lip with or without cleft palate  with rates of  
8.22  and 21.09 for India and Japan, respectively. In a recent 
study from the birth defects surveillance in China, the top 
five congenital birth defects for 2009  also revealed  cleft lip 
with or without cleft palate (13.17).13  

Oral clefts are common birth defects of complex genetic 
and environmental etiology. Depending on geographic 
ancestry, it affects about 1 in 500 (Asian or Amerindian 
ancestry) to 2,500 births. Low socioeconomic status has been 
reported to increase the risk of oral clefts.  There is some 
suggestive evidence for a possible role of folic acid in 
prevention of oro-facial clefts but studies have provided 
mixed results as regards to whether folic acid can prevent its 
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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 

primary occurrence.14 In the Philippine BDS, cleft lip and/or 
palate rank as the most common birth defect in the country 
with an occurrence of 1 in 1,164 live births, with a cleft lip to 
cleft lip and palate to cleft palate (CL:CLP:CP) ratio of 
2.0:4.8:1.0.15  A review of cases ascertained through 
Philippine surgical cleft missions revealed an incidence of 1 
in 2,367 livebirths with a CL:CLP:CP ratio of 1.4:3.2:1.0.16 
Another study by Murray et al. reported an incidence of 
1:500 using records from an 8-year period at a government 
hospital in Negros, the Corazon Locsin Montelibano 
Memorial Regional Hospital, revealing a 1:6.3 ratio for  
isolated cleft palate vs. cleft lip and palate.17 The combined 
cleft lip and palate occur 3 to 4 times more than the isolated 
cleft lip or cleft palate. These findings are in contrast to the 
report of Fogh-Anderson with a ratio of 1:2:1, regarded as 
the normal ratio for different types of cleft.18 Future studies 
determining the reasons for these differences in ratio for 
combined versus isolated oral clefts may help in elucidating 
possible etiologies.  

Literature reveals that the international incidence of 
Hirschsprung disease and anorectal malformations 
(including imperforate anus) is 1/5000 live births.19,20 The 
study by Torps revealed that the incidence varies according 
to ethnicity with 1.5, 2.1, and 2.8 per 10,000 live births in 
Caucasians, African Americans, and Asians.19 This could 
explain the high number of cases in PGH. 

The most common birth defect cases under nervous 
system anomalies are congenital hydrocephalus, 
encephalocoele and spina bifida. The study results show 
more cases of encephalocoele (303 cases) as compared to 
spina bifida (193 cases).   In contrast, international trends 
show a significantly higher number of cases of spina bifida 
in relation to encephalocoele.21 Also, there were only three 
cases of anencephaly. It is presumed that most of the cases 
are stillbirths and are not admitted to the nursery.  Except 
for the low number of anencephaly cases, the other nervous 
system anomalies are consistent with the findings of 
ICBDSR. 

Another interesting result is the presence of 39 cases 
(0.89 per 10,000 admissions) of congenital rubella syndrome 
(CRS). CRS has been  an important cause of severe birth 
defects since 1941 when Rubella virus was considered  a 
teratogen by the World Health Organization.22,23 CRS is a 
multi-systemic disease characterized by a combination of 
different birth defects in the context of a maternal rubella 
infection during early pregnancy.24 These birth defects may 
include: sensorineural deafness which can progress after 
birth; ocular abnormalities such as cataract, retinopathy or 
glaucoma; cardiovascular defects such as patent ductus 
arteriosus, pulmonary artery stenosis or septal defects; and 
brain damage causing mild to severe mental retardation and 
spastic diplegia.25 It is one of the preventable birth defect 
syndromes, through simple rubella vaccination of women in 
the  childbearing  age.23  Despite  the  DOH’s  introduction  

of the rubella vaccine in 1983, CRS has not been eradicated 
yet. 26  

A large number of cases (547) under Q89 Other 
congenital anomalies, not elsewhere classified (Table 2 ) may 
be due to the  way the cases were ascertained and recorded 
in the chart.  Many of these cases will probably fall under 
other categories such as in multiple congenital malformation 
(Q89.7).  

The most common anomalies in the less than 5 years old 
age group are digestive followed by cardiovascular and 
nervous system anomalies. This may be due to the presence 
of symptoms evident in the newborn period, warranting 
hospital admission for immediate medical or surgical 
intervention. In the 5 to 9 age group, digestive system 
anomalies are the most common, followed by cardiovascular 
system, and genital organ anomalies. In the 10 to 14, 20 to 24, 
and 25 to 34 age groups, the most common anomalies are 
cardiovascular, followed by digestive or genital organ 
anomalies. In the 35 to 44 and >44 age groups, the most 
common anomalies are cardiovascular, followed by genital 
or urinary system anomalies. An increase in the numbers of 
cardiovascular, genital organ, and urinary system anomalies 
is noted with increasing age.  This is probably because a 
significant percentage of these anomalies may not be readily 
apparent and symptomatic in the younger years and are 
detected later in life.  

The PGH, being the largest government tertiary referral 
center in the country, is a rich source of information that can 
be used in exploring the occurrence patterns of birth defects. 
Although data generated cannot be compared with other 
birth defects surveillance programs that specifically monitor 
live births, the information from the patients of PGH will 
still be useful for planning.  As shown in Table 4, all regions 
send patients to PGH for management of cases that cannot 
be handled by their hospitals.  PGH has the biggest number 
of specialists and sub-specialists in the country.  

The geographic proximity of NCR and CALABARZON 
(CHD IVA) regions to PGH makes the hospital accessible to 
patients coming from these areas, explaining why majority 
of the admitted cases come from these regions.  In this study, 
there were 191/8,686 (2.2%) birth defect cases from the 
Visayas and 83/8,686 (0.9%) from Mindanao suggesting that 
the patients needed the specialized care of PGH. 

This retrospective study has demonstrated an 
observable general decline in the number of admitted 
patients with birth defects from 2001-2010, most noticeable 
from 2008 to 2010 as shown in Table 1 and Figure 1.  There 
are several possible explanations. Some patients are not able 
to come to seek consultation for financial reasons. Some 
patients could be seeking consultation in other regional 
hospitals. The implementation of the prospective BDS in 
2008 in 82 hospitals and 18 community sites in different 
parts of the country could partly be contributory. The 
prospective BDS allows prompt diagnosis and referral to 
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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

nearby tertiary hospitals using the strategy of a sentinel site.   
A sentinel site is a group of hospitals and communities that 
are geographically linked.  Every sentinel site has at least 
one tertiary government hospital, at least one tertiary private 
hospital, local government hospital/s (provincial, district 
and/or municipal/city hospital), and community-based 
health facilities (rural and urban).  A tertiary hospital 
(private or government) provides clinical care and 
management on specialized and sub-specialized forms of 
treatment, surgical procedure and intensive care.8 

Registries are important for planning.  Considering the 
volume of patients at PGH, indeed, it is a rich source of 
information that can be used for program planning with 
outcome recommendations that can eventually be applied 
on a national scale. 
 

Conclusion 
The results of this study showed that the most common 

birth defects are digestive, cardiovascular, nervous system, 
and genital organ anomalies. This trend is similar to those 
reported internationally.  

Further studies must be done to look deeper into birth 
defects prevalence and causation in the Philippines.   
Considering the volume of patients at PGH, the findings of 
the study can be the basis of policies toward the 
development and implementation of practical strategies for 
primary and secondary prevention of birth defects among 
Filipinos.   
 

_________________ 
Acknowledgment 
The authors would like to thank the Philippine General Hospital 
Records Section for their kind cooperation. Appreciation is also 
given to Grace Sheila Alcaraz for being the custodian of datasets and 
to those who retrieved and reviewed the records namely, May Anne 
Mendoza, Angela Villa, Josha Raziel Reanzares, Kim Carmela Co, 
Lorraine Abigail Costales, Teresita Gaspar, Leean Hablado, Jay 
Omandam, Dionesio Bernabe Jr, Soluatria Sur, Dr. Christine 
Umandap and Dr. Stephanie Katalbas.     
 
Funded by the Institute of Human Genetics-National Institutes of 
Health, University of the Philippines Manila  
 

___________ 
References 
1. Centers for Disease Control and Prevention (CDC). Update on overall 

prevalence of major birth defects—Atlanta, Georgia, 1978-2005. MMWR 
Morb Mortal Wkly Rep. 2008; 57(1):1-5.   

2. Christianson A, Howson CP, Modell B, March of Dimes Global Report 
on Births Defects: The Hidden Toll of Dying and Disabled Children 
[Online]. 2006 [cited Dec 2011]. Available from 
http://www.marchofdimes.com/downloads/Birth_Defects_Report-F.pdf. 

3. U.S. Department of Health and Human Services, Centers for Disease 
Control and Prevention (CDC),  Surveillance of Neural Tube Defects 
(NTDs) and Other Birth Defects in Low and Middle Income Countries 
[Online]. 2010 [cited Dec 2011]. Available from 
http://apply07.grants.gov/apply/opportunities/instructions/oppCDC-
RFA-DD10-1010-cfda93.073-cidNCBDDD-instructions.doc.  

4. Berry RJ, Li Z, Erickson JD, et al., for the China–U.S. Collaborative 
Project for Neural Tube Defect Prevention. Prevention of Neural-Tube 
Defects with Folic Acid in China. N Engl J Med. 1999; 341(20):1485-90. 

5. Persad VL, Van den Hof MC, Dube JM, and Zimmer P. Incidence of 
open neural tube defects in Nova Scotia after folic acid fortification. 
CMAJ. 2002; 167(3):241-5. 

6. Martinez de Villareal L, Perez JZ, Vasquez PA, et al.  Decline of neutral 
tube defects cases after a folic acid campaign in Nuevo Leon, Mexico.  
Teratology. 2002; 66(5):249-56. 

7. Correa-Villasenor A, Cragan J, Kucik J, O’Leary L, Siffel C, Williams L. 
The Metropolitan Atlanta Congenital Defects Program: 35 years of Birth 
Defects Surveillance at the Centers for Disease Control and Prevention. 
Birth Defects Res A Clin Mol Teratol. 2003; 67(9):617-24. 

8. Padilla CD, Cutiongco-de la Paz EM, Cavan BV, et al. Establishment of 
the Philippine Birth Defects Surveillance. Acta Med Philipp. 2011; 
45(4):12-19. 

9. Padilla CD, Cutiongco EM, Sia JM. Birth defects ascertainment in the 
Philippines. Southeast Asian J Trop Med Public Health. 2003; 34 Suppl 
3:239-43. 

10. March of Dimes, Global Network for Maternal and Infant Health 
[Online]. 2011 [cited Dec 2011]. Available from 
http://www.marchofdimes.com/mission/globalprograms_gnmih.html. 

11. California Department of Public Health, California Birth Defects 
Monitoring Program: 1997-2006 [Online]. 2010 [cited Dec 2011]. 
Available from http://www.cdph.ca.gov/programs/CBDMP/Pages/ 
CaliforniaRatesofSelectBirthDefects1997-2006.aspx. 

12. International Clearinghouse for Birth Defects Surveillance and Research. 
Annual Report 2010 with data for 2008. Roma, Italy: The International 
Centre on Birth Defects – ICBDSR Centre; 2010. p 288.  

13. Dai L, Zhu J, Liang J, Wang YP, Wang H, Mao M. Birth Defects 
Surveillance in China. World J Pediatr. 2011; 7(4):302-10. 

14. Wehby GL, Murray JC. Folic acid and orofacial clefts: a review of the 
evidence. Oral Dis. 2010; 16(1):11-9. 

15. Padilla CD, Cutiongco-de la Paz EM, Cavan BV, et al. Philippine Birth 
Defects Surveillance Data: 2008-2010. Unpublished. 2010. 

16. Padilla CD, Cutiongco-de la Paz EM, Lucero F, Villafuerte C, Cardenas J, 
Villanueva E, for the Philippine Oral Cleft Research Study Group. 
Profile of Oral Cleft Cases Reported in the Philippine Oral Cleft Registry 
from May 2003 to December 2006. Acta Med Philipp. 2008; 42(2):27-33. 

17. Murray JC, Daack-Hirsch S, Buetow KH, et al. Clinical and 
epidemiologic studies of cleft lip and palate in the Philippines. Cleft 
Palate Craniofac J. 1997; 34(1):7-10. 

18. Jagomagi T, Soots M, Saag M. Epidemiologic factors causing cleft lip 
and palate and their regularities of occurrence in Estonia. Stomatologija. 
2010; 12(4):105-8.   

19. Amiel J, Lyonnet S. Hirschsprung disease, associated syndromes and 
genetics: a review. J Med Genet. 2001; 38(11):729-39. 

20. Levitt M, Pena A. Anorectal malformations. Orphanet J Rare Dis. 2007; 
2:33. 

21. Lancaster P and Hurst T (Australian Food and Nutrition Monitoring 
Unit for Commonwealth Department of Health and Aged Care), Trends 
in neural tube defects in Australia [Online]. 2001 [cited Dec 2011]. 
Available from http://www.health.gov.au/internet/main/publishing.nsf/ 
Content/6044486BF65661A0CA256F190004CAA4/$File/neuraltube.pdf. 

22. World Health Organization, Programmes and projects: Rubella and 
Congenital Rubella Syndrome (CRS) [Online]. 2011 [cited Dec 2011]. 
Available from http://www.who.int/immunization_monitoring/ 
diseases/rubella/en/index.html.  

23. Schluter WW, Reef SE, Redd SC, Dykewicz CA. Changing epidemiology 
of congenital rubella syndrome in the United States. J Infect Dis. 1998; 
178(3):636-41.  

24. Kliegman R, Behrman RE, Jenson HB, Stanton BF, eds. Nelson Textbook 
of Pediatrics, 18th ed. Philadelphia: Saunders Elsevier; 2007. 

25. Robert-Gnansia E, Congenital Rubella Syndrome [Orphanet 
Encyclopedia, Online]. 2002 (updated 2004) [cited Dec 2011]. Available 
from http://www.orpha.net/data/patho/GB/uk-rubella.pdf. 

26. Agnas CL. The Analysis of Clinical and Social Profile of Congenital 
Rubella Syndrome seen among UP-PGH Patients from the Years 1993-
2002 (A 10-year Prevalence Review). PIDSP Journal. 2005; 9(2):51-56. 


