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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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Introduction 

Objective physiologic examinations such as the 
Otoacoustic Emissions (OAE) test and the Acoustic 
Brainstem Response (ABR) test are globally recommended 
for use in universal hearing screening programs.1 

According to the 2006 Family Planning Survey done by 
the National Statistics Office - Philippines, 6 out of 10 birth 
deliveries or 56.5 percent of babies are born at home.2 
Among these newborns, majority have no access to objective 

physiologic tests because of financial constraints, geographic 
challenges and inaccessibility to adequate healthcare 
facilities.  There is now a need for a family-centered 
alternative test in order to heighten awareness among 
Filipinos regarding bilateral profound hearing loss among 
newborns, since immediate intervention is needed in 
children identified with deafness. Early intervention 
measures to improve hearing, such as hearing aid use and 
cochlear implantations, have shown improvements in the 
development of the central auditory pathways as well as 
improvements in the chance for speech and cognitive 
development.3 

The whispered voice test has gained popularity in 
screening of both children and adults, especially among 
physicians in general practice.4 The procedure can easily be 
done by medical practitioners and trained paramedical 
personnel. The weakness of this test is that it cannot be 
performed on newborn infants because of the nature of the 
procedure, in which it requires the patient being tested to 
repeat the whispered words. 

Although plagued by a high number of false-positive 
and false-negative responses, behavioral observation 
audiometry has been demonstrated to be useful in term 
gestation babies. In this test, a sound is presented that is 
loud enough in order to stimulate the baby. A positive 
response to the stimulus may be in the form of a provoked 
arousal (generalized body movement), a startle reflex (a 
jump), or an auropalpebral reflex (i.e. eye blinking by the 
awake baby, or eyelid tightening by the asleep baby).  The 
stimulus must be purely auditory without any visual cues in 
this form of test.5 

In the Philippines, two “generic” words are usually 
employed to call or get the attention of a person, these words 
are “Psst” and “Baah”. 

A free field voice test using the words “Baah” and 
“Psst” would potentially test for both high frequency and 
low frequency sound perception. Hypothetically, by saying 
the word “baah” a low frequency sound would be produced 
since the word consists mostly of vowels; on the other hand 
the sound “psst” would stimulate the high frequency end of 
the sound spectrum since it consists of consonants. These 
words can potentially be used if an appropriate method for 
testing can be done and if an acceptable response from the 
newborn may be observed upon doing the test.  By 
introducing the two words, high frequency to low frequency 
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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

 

 

cochlear hair cells would theoretically be stimulated. Once 
proven appropriate for newborn hearing screening, this 
simple test may be used in the future by parents, midwives 
and barangay health workers involved in the newborn 
hearing screening program. 

This study aims to measure the range of frequencies 
stimulated, the sound intensity delivered, and the variability 
between the sounds “baah and “psst” when uttered by 
individuals 16-75 years old. This will show which among the 
two words is better with regard to the range of frequencies 
stimulated within the sound frequency spectrum. The 
method on how the tests should be carried out shall be 
known. It shall be resolved which test has less variability in 
terms of intensity in db SPL amongst males and females. At 
the end of the study, it will be sought out if the subjects can 
vocalize the words louder than 90 db SPL, since newborns 
who cannot perceive sound at this sound intensity may be 
classified as profoundly deaf. The number of subjects who 
can and who cannot say the words at certain intensities will 
be determined as well. 
 

Methods 
The sounds “bah” and “psst” were recorded from 8 

males and 8 females with ages ranging from 20 to 30 years 
old, using a Shure SM58 dynamic unidirectional microphone 
hooked to a Native Instruments Audio 8 DJ sound card. The 
sound card was connected to an Apple MacbookPro 
2.53GHz 13 inch laptop computer. Each individual was 
asked to take two deep breaths and relay the sound “bah” 
and “psst” with maximal exertion 6 inches away from the 
microphone. Every individual repeated the sequence of 
taking two deep breaths and producing the sound “bah” 
with maximal exertion for three consecutive times. The 
sound “psst” was likewise repeated for three times in the 
same way. Using the Adobe Soundbooth CS4 version 2.0 
software, the range of frequencies occupied by the sounds 
“bah” and “pssst’ were visualized and analyzed with respect 
to the range of frequencies emitted by each sound. The range 
of frequencies from each sound was determined and then 
tabulated. 

Another group of randomly selected individuals, 50 
males and 43 females ages 16 to 75 years, were asked to stay 
in a quiet room (ambient noise average = 55 db SPL) in which 
each individual was asked to say the sound “baah” with 
maximum exertion after two deep breaths from a one meter 
distance into a calibrated sound level meter pointing 
towards the subject 3 feet from the ground. The “baah” test 
was done three times for each individual at which the SPL 
dB level was recorded for each trial. Each time that the 
volunteer would say the word “baah”, he or she was asked 
to take two deep breaths first before he would say the word 
with maximal exertion. The test was again repeated from a 
two meter distance using the same procedure by the same 

individual and was also done three times with decibel levels 
determined for each trial. The sound “psst” was also tested 
from a one meter and from a two meter distance using the 
same procedure for the “baah” test. A Tecpel Model 332 
Sound level Meter was used to record the SPL decibel level 
for each trial. 

The mean of the three trials done from both a distance 
of one meter and a distance of two meters were computed 
for both the “baah” and the “psst” test. The results of these 
averages were then tabulated and subsequently analyzed 
using the student’s unpaired t-test. T-test results were 
derived and computed via an online calculator. (http:// 
www.graphpad.com/quickcalcs/ttest2.cfm) 

The mean for the “baah” test and the “psst” test were 
also stratified into sounds equal to or greater than 90 db, 
sounds equal to or greater than 80 db, and sounds equal to 
or greater than 70 db. A z-test for two proportions was done 
in order to analyze the results between the male and female 
populations via an online calculator as well. 
(http://www.dimensionresearch.com/resources/calculators/z
test.html) 
 

Results and Discussion 
Upon frequency analysis, the male "baah" sound was 

noted to stimulate sound frequency ranges starting from 
100hz up to 5000hz. The female "baah" sound occupied 
sound frequencies ranging from 150hz up to  5000hz. The 
male "psst" sounds stimulated sound frequencies starting 
from 2000hz up to 15000hz. The female "psst" sounds 
stimulated sound frequencies ranging from 2000hz up to 
15000hz. 

The values in Table 1 show that the frequency range 
stimulated by the “Baah” sound was from 150hz up to 
5000hz, thus indicating sound stimulation from low to high 
frequencies with the use of this sound. With this in mind, it 
must be noted that it is possible for a newborn not have high 
frequency sound perception yet may still retain residual low 
frequency sound perception. 

It is shown in Table 2 that the frequency range 
stimulated was from 2000hz up to 15000hz  indicating high 
frequency stimulation with the “psst sound”.  Thus, if this 
sound is to be used as a voice test, newborns with residual 
low frequency hearing perception may show an abnormally 
absent response. 

Table 3 shows that the “Baah” sound had no significant 
difference whether it was done from a 1 meter or from a 2 
meter distance. On the other hand, the “Psst” sound had 
mean intensity values (dbSPL) that were significantly 
different when measured from a 1 meter and from a 2 meter 
distance.  The mean intensity values of "baah" were 
significantly louder than "psst" when it was done from a 
distance of both 1 meter and 2 meters. 
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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 

 

 

Table 1. Sound Wave Comparison for Baah (frequency range 
in Hz) 
 

BAAH Lowest 
freq(Hz) 

Highest 
freq (Hz) 

Frequency 
Range (Hz) 

Mean frequency in 
Hz (from 3 trials) 

Male 1 100 4000 100-4000 1966.67 
Male 2 100 4000 100-4000 2466.67 
Male 3 100 4000 100-4000 2050 
Male 4 100 4500 100-4500 2300 
Male 5 100 4000 100-4000 2050 
Male 6 100 5000 100-5000 2550 
Male 7 100 4000 100-4000 2050 
Male 8 100 3500 100-3500 1800 
Overall 100 5000 100-5000 2154.17 
Female 1 150 5000 150-5000 2408.33 
Female 2 150 4500 150-4500 2325 
Female 3 200 5000 200-5000 2475 
Female 4 200 4000 200-4000 2100 
Female 5 150 5000 150-5000 2450 
Female 6 150 5000 150-5000 2575 
Female 7 150 4000 150-4000 2075 
Female 8 150 4000 150-4000 2075 
Overall 150 5000 150-5000 2310.42 

 
Table 2. Sound Wave Comparison for Psst (frequency range 
in Hz) 
 

Psst Low(Hz) High(Hz) Range Mean 
 (from 3 trials) 

Male 1 2500 15000 2500-15000 8750 
Male 2 3000 14000 3000-14000 8166.67 
Male 3 3000 14000 3000-14000 8000 
Male 4 6000 14000 6000-14000 10000 
Male 5 3000 15000 3000-15000 9000 
Male 6 2000 15000 2000-15000 8500 
Male 7 2500 15000 2500-15000 8750 
Male 8 2000 14000 2000-14000 8000 
Overall 2000 15000 2000-15000 8645.83 
Female 1 6000 15000 6000-15000 10500 
Female 2 5000 15000 5000-15000 10000 
Female 3 6000 15000 6000-15000 10500 
Female 4 4500 15000 4500-15000 9916.67 
Female 5 2000 15000 2000-15000 8500 
Female 6 4000 15000 4000-15000 9500 
Female 7 3000 15000 3000-15000 9000 
Female 8 6000 15000 6000-15000 10500 
Overall 2000 15000 2000-15000 9802.08 

 
Table 3. Comparison of Mean Intensity Values between Baah 
and Psst at 1 meter and 2 meters 
 

 1 meter 2 meters P-value 
Bah 92.94 91.13 0.2035 
Psst 76.04 71.69 0.0098 
P-value 0.0001 0.0001  

 
Table 4. “Baah” Averages between males and females 
 

 1 meter 2 meters P-value 
Male 92.93 92.02 0.9966 
Female 92.96 90.09 0.1733 
P-value 0.9966 0.9876  

 
 

The averages seen in Table 4 show that there was no 
significant difference in mean intensity values (db SPL) for 
the “Baah” sound between males and females, whether it 
was tested from a distance of 1 meter or 2 meters. Hence, 
mean intensity was not different between sexes nor was it 
different between the distances of 1 meter and 2 meters. 

 
Table 5. “Psst” averages between males and females 
 

 1 meter 2 meters P-value 
Male 78.38 73.07 0.0305 
Female 73.31 70.09 0.1427 
P-value 0.0408 0.1427  

 
Upon analysis of the “psst” sound, as seen in Table 5, 

there was a significant difference in sound intensity amongst  
males when measured from the 1 meter and from the 2 
meter mark. A significant difference was also seen between 
males and females when the test was done at the 1 meter 
mark.  Hence when doing the test, consistency in intensity 
values may be questionable. 

The number of subjects who could produce the "baah" 
and "psst" sounds at 1 meter and 2 meters at an intensity of 
at least 90db, 80db and 70db were quantified, stratified and 
tabulated which then showed the following results: 
 
Table 6-A. BAH test at 1 meter with intensity of 90 db and 
above 
 

  90 db < 90 db 
Total 56       (n=93) 37     
Males 29      (n=50) 21      
Females 27      (n=43) 16     

 
Table 6-A shows that 56 out of the 93 subjects or 60.22% 

could say the sound “baah” at 90 db SPL or more from a 1 
meter distance. 58% of males and 63% of females could utter 
the sound “baah” at that intensity from a 1 meter distance. 
When the Z- test was performed for the two proportions, a z-
value of 0.258 was derived which indicated no significant 
difference at a 95% confidence interval. Thus, it can be stated 
that the majority of the subjects could perform the bah test at 
an intensity of 90db SPL or more. 
    
Table 6-B. BAH test at 1 meter with intensity of 80 db and 
above 
 

  80 db < 80 db 
Total 79   (n=93) 14   (n=93) 
Males 43   (n=50) 7      (n=50) 
Females 36    (n=43) 7       (n=43) 

 
Table 6-B shows that 84.95% could say the word bah at 

80 db SPL or more from a 1 meter distance. 86% of males 
and 84% of females could say the word from a one meter 
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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

 

 

distance. A z-value of 0.016 was derived which showed no 
significant difference at a 95% confidence interval. 
 
Table 6-C. BAH test at 1 meter with intensity of 70 db and 
above 
 

 70 db < 70 db 
Total 90   (n=93) 3 (n=93) 
Males 48   (n=50) 2 (n=50) 
Females 42   (n=43) 1 (n=43) 

 
In Table 6-C, it is shown that 97% of the subjects could 

perform the “bah” test at 70 db SPL or more from a one 
meter distance. 96% of males and 98% of females could 
perform the test at this threshold level. The Z value= -0.134 
and entailed no significant difference between the males and 
females who could perform the bah test at 70dB.   
 
Table 7-A. BAH test at 2 meters with intensity of 90 db and 
above 
 

BAH 2 meters 90 db < 90 db 
Total 53   (n=93) 40 
Males 30   (n=50) 20 
Females 23    (n=43) 20 

 
The values on Table 7-A show that from a 2 meter 

distance, 53 out of 93 (57%) subjects could achieve an 
intensity of 90db or more from a 2 meter distance. 60% of 
males and 53% of females could perform the task at this 
intensity from a 2 meter distance. The Z value was computed 
at 0.422 in which there was no significant difference between 
the proportion of males and females at a 95% confidence 
interval. 

 
Table 7-B. BAH test at 2 meters with intensity of 80 db and 
above 
 

BAH 2 meters 80 db < 80 db 
Total 80   (n=93) 13 
Males 44   (n=50) 6 
Females 36   (n=43) 7 

 
Table 7-B shows that 80 out of 93 subjects (86%) were 

able to achieve an intensity of 80 db or more. 88% of whom 
were male and 84% were females. A z-value of 0.294 was 
computed in which there was no significant difference 
between the proportion of males and females who could 
reach 80db or more.  
 
Table 7-C. BAH test at 2 meters with intensity of 70 db and 
above 
 

BAH 2 meters 70 db < 70 db 
Total 90  (n=93) 3 
Males 49  (n=50) 1 
Females 41  (n=43) 2 

As presented in Table 7-C, there were 90 out of 93 
subjects (97%) who could reach a 70 db intensity with the 
sound “baah" uttered from a 2 meter distance. 98% of males 
and 95% of females could reach this intensity from the stated 
distance. A Z value of 0.133 was calculated at a 95% 
confidence interval in which there was no significant 
difference between the two proportions. 

 
Table 8-A. Psst test at 1 meter with intensity of 90 db and 
above 
 

Psst 1 meter 90 db < 90 db 
Total 8  (n=93) 85 
Males 8  (n=50) 42 
Females 0  (n=43) 43 

 
The values shown on Table 8-A say that when the “psst” 

sound was tested at a one meter distance, 8 out of 93 subjects 
could achieve an intensity level of 90 db or more. Only 16% 
of males and none of females could achieve this intensity 
from a one meter distance. The computed Z value was 2.373 
which garnered significantly different results between the 
two proportions at a 95% confidence interval. Thus, 
consistency may again be questionable with regard to using 
the sound "psst" as basis for testing. 
 
Table 8-B. Psst test at 1 meter with intensity of 80 db and 
above 
 

Psst 1 meter 80 db < 80 db 
Total 34  (n=93) 59 
Males 22  (n=50) 28 
Females 12  (n=43) 31 

 
As tabulated in Table 8-B, 34 out of the 93 subjects (37%) 

achieved an intensity of 80 db or more. 44% of males and 
28% of females were able to achieve this intensity. The 
computed Z value was 1.39 which showed no significant 
difference between the male and female proportions. 
 
Table 8-C. Psst test at 1 meter with intensity of 70 db and 
above 
  

Psst 1 meter 70 db < 70 db 
Total 58  (n=93) 35 
Males 34  (n=50) 16 
Females 24  (n=43) 19 

  
The data in Table 8-C shows that 58 out of 93 subjects 

(62%) were able to achieve an intensity of 70db or more 
when the "psst" sound was produced from a one meter 
distance. 68% of males and 56% of females were able to 
reach this intensity. The computed Z value was 0.995 which 
showed no significant difference between the two 
proportions. 
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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 

 

 

Table 8-D. Psst test at 1 meter with intensity of 60 db and 
above 
 

Psst 1 meter 60 db < 60 db 
Total 82  (n=93) 11 
Males 46  (n=50) 4 
Females 36  (n=43) 7 

   
Table 8-D shows that when done from a one meter 

distance, 82 out of 93 subjects (88%) were able to reach an 
intensity of 60db or more while doing the "psst" test. 92% of 
males and 84% of females. The computed Z value was 0.911 
which showed no significant difference between the two 
proportions. 
    
Table 9-A. Psst test at 2 meters with intensity of 90 db and 
above 
  

Psst 2 meter 90 db < 90 db 
Total 5  (n=93) 88 
Males 4  (n=50) 46 
Females 1  (n=43) 42 

  
In Table 9-A, the values show that when done from a 2 

meter distance, 13% were able to utter the sound “Psst” at 90 
db SPL. 8% among males and 2% among females 
accordingly. A z-value of 0.748 at 95% confidence interval 
was computed which showed no significant difference 
between males and females who could achieve an intensity 
of 90b or more when uttering the sound "psst". 
 
Table 9-B. Psst test at 2 meters with intensity of 80 db and 
above 
 

Psst 2 meter 80 db < 80 db 
Total 17  (n=93) 76 
Males 13  (n=50) 37 
Females 4     (n=43) 39 

   
Table 9-B shows that when done at 2 meters, 18% were 

able to produce the sound "psst" at 80 dbSPL or more. 
Achieving a value of 26% among males and 9% among 
females, respectively. A z value of 1.808 at 95% confidence 
interval was computed in which there was no significant 
difference between males and females who could utter the 
sound "psst" at  80db or more. 

 
Table 9-C. Psst test at 2 meters with intensity of 70 db and 
above  
 

Psst 2 meter 70 db < 70 db 
Total 47  (n=93) 46 
Males 27  (n=50) 23 
Females 20  (n=43) 23 

 
 

The data shown in Table 9-C shows that when done at 2 
meters, 51% were able to say “psst” at 70 db SPL. 54% 
among males and 47% among females. A z-value of 0.512 at 
95% confidence interval was computed in which there was 
no significant difference between males and females who 
could reach an intensity of 70db or more. 

The results of the tests done indicate that using the 
word “Baah” is better than “Psst” in terms of its capability to 
stimulate a wide range of sound frequencies, its possibility 
of being reproduced consistently and its probability of being 
vocalized louder than 90db SPL. 

The spectral sound frequency range of the “Baah” 
sound is wider. When this sound is produced, hair cells in 
the cochlea that are sensitive to high frequencies and hair 
cells that are sensitive to low frequencies have the potential 
to be stimulated since this sound  stimulates the low to high 
sound frequency range (150-5000Hz). On the other hand, the 
use of the “Psst” sound is limited to only high frequency 
(2000-15000Hz) sound stimulation in which it may have the 
ability of stimulating cochlear hair cells that perceive only 
high frequency sounds. 

The mean intensity value of “Baah” is significantly 
higher than that of “Psst”. The differences in mean intensity 
between males and females is not significantly different for 
the “Baah” test but is significantly different for the “Psst” 
test. 

Majority of the subjects who participated in the study 
could produce the word “Baah” at an intensity of 90db and 
above but the majority of subjects could not produce the 
word “Psst” at an intensity of 90db. There was a significant 
difference in the “Psst” test when it was done by a male as 
opposed to when it was done by a female at this particular 
intensity. Bearing this in mind, newborns who cannot 
perceive sound levels from a cutoff of 90 db SPL in both the 
low and high frequencies may be classified as profoundly 
deaf. 
 

Limitations of the Study 
The test environment, such as the baby's home or the 

barangay health center, can affect the test result especially 
when the test is to be done in a noisy place. Adequate 
training in order to reproduce the sound well is needed in 
order to give a more reliable result. Very intense sounds may 
give false positive results due to the vibratory effect that it 
may produce when it stimulates the low frequency sound 
spectrum. A comparative test with the current standards for 
universal newborn hearing screening, such as the OAE and 
the ABR tests, are needed in order to determine the accuracy 
and usefulness of the voice test in an actual newborn.  
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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

 

 

Conclusion 
This study indicates that the voice test using the word 

“Baah" may be considered as an alternative hearing 
screening test. This test may also be used as a tool in order to 
educate parents and community health workers, about the 
necessity of having a newborn hearing screening done and 
about need for early intervention in children identified with 
profound hearing loss. 
 
 
___________ 
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