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

transferred to the intensive care unit (ICU) for ventilatory 
support and closer monitoring. on bedside cardiac ultrasound, 
there was a finding of eccentric left ventricular hypertrophy, 
global hypokinesia with depressed overall systolic function 
with concomitant spontaneous echo contrast on left ventricular 
(lV) cavity suggestive of rheologic stasis, the ejection fraction 
was 25%, with moderate mitral regurgitation, moderate 
aortic regurgitation with aortic sclerosis, severe tricuspid 
regurgitation with mild pulmonary hypertension, pulmonary 
regurgitation, and minimal pericardial effusion or pericardial 

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

Table 1. Initial laboratory Results

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

CBC

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

Result

4.5

90
0.27

Inc

48
50
2
0
0
0

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

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

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

0.74-1

Result

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

Blood chem.

Color

Transp
Sp Gravity

pH
Sugar

Protein
RBC
WBC
Cast

Epith cell
Bacteria

Mucus th
Crystals

Am urates

straw

Clear
1.010

8.0
NEG
NEG
0-1
0-2

Rare
occ’l
Rare
Rare

Urinalysis

pH

pCo2
po2

HCo3
o2 sat
Fio2
Temp

7.408

49.1
70

31.3
93.6
21%
36.9

ABG

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

Table 2. Thyroid Function Tests

Free T4
TSH

(0.8-2.0)
(0.4-6.0)

0.02 ng/dl   
24.75 Uiu/ml

Reference  Value Result

Figure 1. Electrocardiogram upon admission 

Table 3. Cardiac Enzymes

Qualitative 
Troponin I
CK-MB
CK-ToTAl

0-6.0
21-232

PoSITIVE

1.14
543

Reference Range (mmoL) Result

Figure 2. Chest radiograph on admission
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ABSTRACT 
Background. Glucose-6-phosphate (G6PD) deficiency is the 
most prevalent enzyme deficiency to date. The global 
prevalence of G6PD deficiency is estimated at around 330 
million people affected with the disease worldwide. This 4.9 
percent prevalence, correlates highly with geographic areas 
endemic to malaria. It is the most common among the 
disorders in the Newborn Screening (NBS) panel in the 
Philippines, with one confirmed case for every 52 newborns 
(1:52). This paper determines the molecular background of 
G6PD deficiency among Filipino newborns detected by 
newborn screening. 
 
Methods. A total of 200 cases confirmed to have G6PD 
deficiency, 180 males and 20 females, were identified 
through the Philippine Newborn Screening Program from 
2001-2003. Genomic DNA was extracted from dried blood 
spots followed by multiplex polymerase chain reaction using 
multiple tandem forward primers and a common reverse 
primer (MPTP) to detect previously reported common 
mutations and polymorphisms in exons 5, 6, 9, 11 and 12 of 
the G6PD gene.  
 
Results. Of the 200 samples analyzed, mutations and 
polymorphisms in the G6PD gene were identified in 148 
cases (74%).  The most common mutation was a G to A 
transition on nucleotide 871 (Viangchan) of exon 9 in 
combination with a silent mutation on exon 11, accounting 
for 32.9% of the cases.  This was followed by a C to T 
transition on nucleotide 1360 (Union) in 21.1 % of the cases. 
Other mutations were Vanua Lava in 10%, Chatham in 9.4% 

and Canton in 3.5% of the newborns. The silent 
polymorphism on nucleotide 1311 was present in 12.9% of 
cases. There were combinations of these mutations and 
polymorphisms present in a minority of cases.  
 
Conclusion. Results of this study showed the molecular 
heterogeneity underlying G6PD deficiency among Filipino 
newborns. 
 
Key Words: Glucose-6-phosphate dehydrogenase deficiency, 
G6PD, mutations, Filipino 
 

Introduction 
Glucose-6-phosphate (G6PD) deficiency is the most 

prevalent enzyme deficiency to date. A meta-analysis by 
Nkhoma et al. in 2009 on the global prevalence of G6PD 
deficiency estimated around 330 million people affected 
with the disease worldwide. This 4.9 percent prevalence 
correlates highly with geographic areas endemic to malaria.1 
It is the most common among the disorders in the Newborn 
Screening (NBS) panel in the Philippines with one confirmed 
case for every 52 newborns (1:52) as of December 2010.2 The 
enzyme G6PD, which is expressed in all tissues, controls the 
first step of the pentose phosphate pathway catalyzing the 
conversion of glucose-6-phosphate to 6-phosphogluconate 
and at the same time reduces NADP to NADPH.3 The 
enzyme is essential in the overall cell metabolism because it 
maintains an adequate supply of NADPH and protects cells 
against oxidative stress. Although found in most cells, its 
function is most important in red blood cells which have no 
other source of NADPH.1 

G6PD deficiency is found to be more common in 
tropical countries where malaria infection is endemic 
because of selective heterozygote advantage.1,4,5 It has been 
hypothesized that G6PD deficiency may have started as a 
protective factor against malaria. There have been varied 
results in studies that associate G6PD deficiency with 
malaria. Some studies have shown a decrease in risk of 
severe malaria in hemizygous males while showing an 
inconsistent decrease in risk in heterozygous females. For 
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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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the uncomplicated malaria, studies have shown inconsistent 
results in the decrease in risk in both hemizygous males and 
heterozygous females.4,5 Although most affected individuals 
are asymptomatic, there is a risk of neonatal jaundice and 
acute hemolytic anemia triggered by infection, exposure to 
certain drugs and chemicals, and intake of certain foods like 
fava beans, soya foods, bitter gourd (ampalaya), menthol, 
red wine, and tonic water.2,6 

Diagnosis of G6PD deficiency is based on an enzymatic 
assay and on the identification of the specific mutation in the 
G6PD gene. The identification of the genetic variation can 
help in the management of G6PD patients.7 This can guide 
the selection of drugs or treatment protocols that can 
minimize harmful side effects. 

The G6PD gene is mapped to the telomeric region of the 
long arm of the X-chromosome, Xq28.8 It has 13 exons and 12 
introns spread over a region of 19 kb with an open reading 
frame of 1545 nucleotides.9 G6PD deficiency follows an X-
linked pattern of inheritance. A remarkable feature of G6PD 
deficiency is its extreme molecular heterogeneity.  Different 
variants of G6PD deficiency have reached polymorphic 
frequencies in different parts of the world, secondary to the 
relative protection they confer against malaria.10 To date, 193 
mutations have been documented.11 The molecular 
characterization of G6PD has been reported in many  
populations;12-23 however, only few studies involving a small 
sample population have been reported on G6PD deficiency 
among Filipinos.24-27 

Identification of mutations in the G6PD gene is 
performed as an epidemiologic investigation of G6PD 
deficiency in many countries. This paper determines the 
molecular background of G6PD deficiency among Filipino 
newborns detected by newborn screening. 
 

Methods 
 
Subjects 

Dried blood spot samples from G6PD deficient 
newborns were obtained from 180 males and 20 females 
identified through the Philippine Newborn Screening 
Program from 2001-2003.  These samples were screened for 
G6PD deficiency using the Formazan ring method.28 
Confirmation of positive cases was done by a red cell based 
semi-quantitative enzyme assay (Roche).  
 
DNA Mutation Analysis  

Genomic DNA was prepared from dried blood spot 
samples using the DNAzol kit (GIBCO BRL Life 
Technologist). A normal male Filipino newborn was used as 
control.  Multiplex polymerase chain reaction using multiple 
tandem forward primers and a common reverse primer 
(MPTP) was used to detect previously reported common 
mutations in exons 5, 6, 9, 11 and 12 of the G6PD gene as 
previously described.26-28 With MPTP, the absence of the 

amplified product defines the site of a mutation within a 
narrow region of the primer recognition site. Amplified 
products were electrophoresed on a 4% agarose gel 
containing 0.5 μg/mL of ethidium bromide. Gels were 
photographed using a UV transilluminator equipped with 
the Electrophoresis Documentation Analysis System (EDAS).  
 

Results 
Of the 200 Filipino newborns with G6PD deficiency, 148 

(74%) had detectable mutations and polymorphisms on 
exons 5, 6, 9, 11 and 12 of the G6PD gene while the mutation 
was uncharacterized in 30 samples (15%). The most common 
mutation, accounting for 32.9% of the cases, was the G to A 
transition on nucleotide 871 (Viangchan) of exon 9 in 
combination with a silent mutation in nucleotide 1311 of 
exon 11 (Figure 1). This was followed by the C to T transition 
on nucleotide 1360 (Union) in 21.1%. Other mutations 
included 383 T>C (Vanua Lava) in 10%, 1003 G>A (Chatham) 
in 9.4 % and 1376 G>T (Canton) in 3.5% of the newborns. The 
silent polymorphism on nucleotide 1311 was also quite 
commonly seen in 12.9% of cases (Figure 2).  There were 
combinations of these mutations and silent polymorphisms 
present in a minority of cases (Table 1).   

 

 
 

Figure 1. Amplified products of exon 9 of the G6PD gene by 
MPTP. Lane M is the 100bp marker; lanes 1-13 represent 
patient samples; lane 14 is the normal control; lane 15 is a 
known patient with a G>T in the c.871 (G6PD Viangchan); 
and lane 16 is a known patient with a G>A in c.1003 (G6PD 
Chatham). 
 

 
 

Figure 2. Amplified products of exon 11 of the G6PD gene 
by MPTP. Lane M is the 100bp marker; lanes 1-13 represent 
patient samples; lane 14 is the normal control; lane 15 is a 
known patient with a C>T in the c.1311 (G6PD Silent); and 
lane 16 is a known patient with a C>T in c.1360 (G6PD 
Union). 
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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
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HGB
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RDW
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Eo
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CBC
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0.005-0.015
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Table 3. Cardiac Enzymes

Qualitative 
Troponin I
CK-MB
CK-ToTAl
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21-232
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Reference Range (mmoL) Result

Figure 2. Chest radiograph on admission

 
 

 
Discussion 

G6PD deficiency is one of the most common heritable 
disorders in humans. Being an X-linked recessive disorder, 
G6PD deficiency is mostly found in males and accounts for 
the biased gender distribution of patients. Female patients 
are either homozygous for the disorder to manifest G6PD 
deficiency or may have skewed X-inactivation in this X-
linked gene. Females who are heterozygous for the disorder 
show varying degrees of G6PD activity.  

The prevalence of G6PD deficiency is highest in areas 
endemic to malaria because of selective heterozygote 
advantage. It was previously hypothesized that G6PD 
deficiency may have started as a protective factor against 
malaria.  It was noted in Indonesia that the incidence of 
G6PD deficiency was 4.6% in malaria-endemic areas but was 
only 0.9% in non-endemic areas.29 This provides a clue that 
the mutations in the G6PD gene may have been an 
evolutionary adaptation to a life-threatening infection 
caused by Plasmodium falciparum.  

The G6PD gene consists of 13 exons with 1,545 base 
pairs reading frame.30 The deficiency is caused mostly by 
single-base changes at the locus Xq28, which results in an 
amino-acid change in the G6PD enzyme composed of 515 
amino acids. One hundred ninety-three mutations in the 
G6PD gene have been listed to date.11 

An individual with G6PD deficiency is prone to a 
variety of symptoms caused by lysis of the red blood cells 
after or during an infection, ingestion of certain foods or 
drugs and upon exposure to certain oxidative substances.  

 
Table 1.  Distribution of G6PD mutations and 
polymorphisms among Filipino newborns 
 

G6PD variant Mutation/Polymorphism Number Prevalence 
(%) 

Viangchan/Silent 871 G>A/1311 C/T 56 32.9 
Union 1360 C>T 36 21.1 
Vanua Lava 383 T>C 17 10 
Chatham 1003 G>A 16 9.4 
Canton 1376 G>T 6 3.5 
Union/Viangchan 1360 C>T/871 G>A 3 1.7 
Mediterranean/ 
Viangchan/Silent 563 C>T/871 G>A/1311 C/T 2 1.1 
Mediterranean/Silent 563 C>T/1311 C/T 2 1.1 
Union/Chatham 1360 C>T/1003G>A 2 1.1 
Mahidol 487 G>A 2 1.1 
Vanua Lava/Silent 383 T>C/1311 C/T 1 0.5 
Union/Vanua Lava 1360 C>T/383 T>C 1 0.5 
Viangchan/ 
Vanua Lava/Silent 871 G>A/383 T>C/1311 C/T 1 0.5 
Viangchan/Canton 871 G>A/1376 G>T 1 0.5 
Union/Canton 1360 C>T/1376 G>T 1 0.5 
Coimbra/Silent 592 C>T/1311 C/T 1 0.5 
Silent 1311 C/T 22 12.9 
Uncharacterized   30 15 
Total   200 100 

 
We identified 148 mutations (74%) in the G6PD gene 

among the Filipino newborns included in this study. Fifteen 
percent (30) of the newborns with G6PD deficiency have yet 

uncharacterized mutations. G6PD Viangchan/Silent, Union, 
Vanua Lava, and Chatham are the most frequent mutations 
with 32.9%, 21.1%, 12.9%, 10%, and 9.4% prevalence, 
respectively. The silent polymorphism was also quite 
commonly seen and was detected in 12.9% of the cases.  

The G6PD Viangchan (871 G>A) was first identified in a 
homogenous ethnic group (Lao) in the province of 
Viangchan, Laos. Its manifestations include severe enzyme 
deficiency, normal electrophoretic mobility, increased pH 
optimum, and abnormal kinetics for the natural substrates 
G6PD and NADP, as well as the artificial substrates 2-deoxy 
G6PD and deamino NADP.31 It is commonly found in 
Southeast Asian countries and is the most predominant 
mutation in Laos,14 Thailand,15 Cambodia,19 Malaysia,17 and 
Vietnam;22 and with a lesser degree of prevalence in China32 
and Indonesia.33 This common 871 G>A variant of the G6PD 
gene account for 90% of the deficient cases in the mutually 
exclusive ethnic groups of Laos, Thailand, and Vietnam.  

The 1360 C>T mutation on exon 11 of the G6PD gene 
was first reported in Filipinos living in Hawaii.25 This 
mutation corresponded to the variant G6PD Union which 
was originally found in a Filipino male and was named after 
the Philippine province of origin of the patient.24 It has a 
worldwide distribution and commonly occurs along with 
other variants.34 Data from previous studies reveal high 
incidence rates in the countries in the Pacific Ocean. It was 
previously reported by Silao et al that the G6PD Union 
appeared to be the dominant variant in the Philippines.26 
Our study now shows that it is only the second most 
common mutation. This discrepancy may be reconciled with 
the fact that our current study has a bigger sample size and 
may better reflect the true frequency of the G6PD variants. 

Polymorphisms have been identified in the human 
G6PD gene. Seven of such have been reported.35-38 Among 
the Filipino newborns included in this study, the SNP 
identified was 1311 C/T on exon 11, also known as G6PD 
Silent. Majority of these polymorphisms occurred together 
with another mutation causing G6PD deficiency, particularly 
the 871 G>A (Viangchan) on exon 9. These findings were still 
consistent with previous reports which demonstrated 
variants of the G6PD gene showing two or more mutations 
involving different codons;10,11,16,39 combination  with a 
polymorphism may also be present.  However, in 22 of 170 
or 12.9%, the silent polymorphism occurred singly and not 
in combination with a mutation in another exon. A 
comparison on the effects of a polymorphism in combination 
with another mutation that cause a selectable phenotype will 
be more useful and such functional studies should be a part 
of future studies. Also, this finding may provide an 
experimental evidence of the possible founder effect of the 
871 G>A mutation in our population. 

The high prevalence of the Viangchan and Union 
variants accounting for more than 50% of the cases in the 
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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 

 
 

 
Philippines are similar to the distribution of these variants in 
neighboring countries. 

The Filipinos may have also inherited the G6PD 
variants Vanua Lava, Chatham, and Canton from 
neighboring countries possibly due to intermarriage and 
migration.  A correlation study of prevalence of G6PD 
variants among minority groups in the Philippines may 
provide a compelling anthropologic clue into the migration 
and origin of Filipinos. A correlation study between 
frequencies of G6PD variants among areas of malarial 
endemicity may be helpful in determining environmental 
influence on the mutation of the G6PD gene. 

Results of this study demonstrated the molecular 
heterogeneity underlying G6PD deficiency among Filipino 
newborns. However, this mutation analysis method which 
only screened 5 exons for mutations and polymorphisms in 
the G6PD gene was able to confirm the presence of 
mutations in 74% male and female G6PD screen positive 
cases. Further molecular analyses need to be done to find yet 
undefined mutations in other exons of the G6PD gene. 
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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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