
Original Article

Profile of Patients with Suspected
Neurocardiogenic Syncope Undergoing Head-up
Tilt Test: The Philippine Heart Center Experience
Nannette R. Rey  MD, Ma. Belen O. Carisma MD

BACKGROUND:  Head-up tilt test (HUTT) remains a cornerstone in the diagnosis for unexplained syncope since its
introduction in 1986.  Several factors have been elucidated as possible predictors of a positive tilt test, which include
among others, age, sex, and early heart rate rise.  Investigations have also been undertaken to observe response to
different medications used in the evaluation of syncope during head-up tilt test.

OBJECTIVE:  It is the objective of this study to determine the profile of patients with suspected neurocardiogenic
syncope undergoing head-up tilt test and the factors that may predict a positive test outcome.

METHODS AND RESULTS:  There were 86 patients included in the study.  Majority presented with symptoms of
syncope and presyncope.  Total case findings rate was 37% for all cases, which increased to 74% in patients presenting
with a classical prodrome.  Age, sex, and ECG did not correlate with a (+) HUTT while the presence of prodrome and
early heart rate rise correlated significantly with the outcome.  The complication rate was 1%.

CONCLUSIONS:  HUTT is a useful tool in suspected neurocardiogenic syncope with 74% case finding rate.  The
presence of classical prodrome and an early heart rate rise may be a useful guide in predicting a positive outcome for
the test.
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yncope is defined as a sudden transient loss of conscious
ness and postural tone with spontaneous recovery.  The
mechanism has been described to be due to a reduction

of blood flow to the reticular activating system of the brain,
which leads to subsequent loss of consciousness within ap-
proximately 10 seconds.1

A problem not uncommonly encountered in clinical prac-
tice, syncope poses a major concern as it is costly, potentially
disabling, can possibly result to injury and may be the only
warning before the occurence of sudden cardiac death.1   The
causes of syncope have been classified into four primary types:
vascular, cardiac, neurologic/cerebrovascular and metabolic/
miscellaneous.  Of particular interest is the reflex-mediated
syncope, which consists of increased vagal tone leading to
bradycardia, vasodilation, subsequently leading to hypotension
and ultimately, presyncope or syncope.

The neurally-mediated hypotension/syncope; also known
as neurocardiogenic, vasodepressoer and vasovagal syncope;
including carotid sinus syndrome have been recognized as im-
portant causes of syncope.2   This particular type of syncope is
described as an abnormality of  blood pressure regulation char-
acterized by abrupt onset of hypotension with or without brady-
cardia usually associated with either reduction of vetricular
filling or increased catecholamine secretion.  Positive results

S are subdivided into three types of neurally mediated syncope:
cardioinhibitory, vasodepressor and mixed type.  Some  iden-
tified triggers include sight of blood, prolonged standing, pain,
warm environment and stressful conditions.  In a recent study,3

evidences pointed to the possibility of syncope being associ-
ated with lateralization in the delta frequency of the left side of
the brain with the onset of bradycardia and hypotension sug-
gesting the possibile role of the brain with the onset of brady-
cardia and hypotension suggesting the possible role of the cen-
tral nervouse system in neurally medicated syncope.3

Often, evaluation of syncope is difficult and expensive.
Recent experience still showed that a significant number of
primary care physicians and even specialists would tend  to go
for neurologic examinations first (CT scan, MRI) as compared
to cardiovascular tests in the evaluation of syncope.4

Head-up tilt table testing, introduced in 1986 is an effi-
cient, well-tolerated, and safe tool in the evaluation of patients
with unexplained syncope.5,6  Recent studies have shown 30-
45 minutes at an angle of 70 degrees (Westminster protocol).
The positive response is the development of syncope or
presyncope in association with hypotension and/or bradycar-
dia.  The test sensitivity can be increased with fall in specific-
ity by the use of longer duration, steeper tilt angle and pro-
vocative agents including isoproterenol, nitroglycerin and
edrophonium.  The specificity in the absence of provocative
agent is estimated at 90%.
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In the Philippine Heart Center, earliest records of head-up
tilt test protocol consists of an initial 10-minute observation in
supine position with vital signs monitoring every minute for a
duration of 45 minutes.  The patient is then placed back on a
supine position and infused with 1-3 mg/min of isoproterenol,
atropine 1 mg or sublingual 5 mg nitrate and the tilt portion
repeated for another 15 minutes.  Indication to stopping the
procedure is the occurence of syncope or presyncope associ-
ated with hypotension and/or bradycardia.

Indeed, the head-up tilt test (HUT) has already been con-
sidered as the gold standard in the evaluation of syncope.  Some
characteristics shown to predict a high likehood of positive
outcome indicating neurally mediated syncope include: (1) at
least two syncopal episodes; (2) no structural heart disease and
normal baseline ECG; (3) age <65 years; (4) typical history of
neurally mediated syncope, triggering factors plus premoni-
tory signs; and (5) short duration of symptoms and fast recov-
ery without neurologic sequelae.  The best predictor however
of a positive outcome was noted to be the duration of interval
between syncopal episode and baseline HUTT test (p<0.003).7

Trends have shown that among patients undergoing HUTT,
age >65 years old appear to have higher incidence of vasode-
pressor response.8  Age and sex on the other hand appear to
have no effect on the rate of positive test.9, 6   An early heart rate
rise (>18 beats /min) had also been implicated as a 100% sen-
sitive marker for a positive response at <15 minutes of tilt with
low specificity (61%).10

As we currently have no available local data on our pa-
tients with suspected neurocardiogenic syncope undergoing
head-up tilt test.  Additional  emphasis will be placed on deter-
mining the rate of positive outcome and correlating factors that
may possibly predict a positive result of  the test.

Objectives
To determine the clinical profile of patients at the Philip-

pine Heart Center with suspected neurocardiogenic syncope
undergoing head-up tilt test.

Specific Objectives
1. To describe the presenting symptoms of patients with

neurocardiogenic syncope.
2. To determine the overall rate of positive results for

the head-up tilt test further subdivided into the positive for
baseline tilt and positive after infusion of isoproterenol.

3. To describe the clinical characteristics of patients with
positive head-up tilt test.

4. To determine the characteristics of patients that may
predict a positive outcome of the test.

5. To determine the complication rate and the compli-
cations encountered during the procedure.

6. To determine the rate of response of patients to tilt
test using different medications (isoproterenol, atropine and
nitroglycerin).

Methods
Research Design

This is a retrospective study.

Study Population
Patients with suspected neurocardiogenic syncope under-

going head-up tilt test (HUTT)

Exclusion Criteria
1. Patients undergoing head-up tilt test who are already on
medication with beta-blockers.
2. Patients with significant carotid artery disease.
3. Patients undergoing repeat head-up tilt test after starting
treatment with beta-blockers.

Study Setting
Tertiary center (Philippine Heart Center) with facility for

head-up tilt test.  Time period is from the first time HUTT was
done in this center (1996) until present.

Data Collection
All cases with suspected neurocardiogenic syncope re-

ferred to the Electrophysiology Section of the Philippine Heart
Center who underwent head-up tilt test were identified.  The
results of the tilt test of these patients were then retrieved and
reviewed.  Some subjects were excluded according to the stated
exclusion criteria.  Results of included subjects were reviewed
to determine the baseline characteristics including symptoma-
tology, co-morbidity and outcome of the study.  The different
characteristics were then compared to the outcome of the tilt
test to determine possible association between the characteris-
tics and a positive HUTT.  A positive head-up tilt test response
was defined by syncope or near syncope associated with the
following hemodynamic changes:  a decrease in systolic blood
pressure >60% from baseline values or an absolute value <80
mmHg (vasodepressor response) an/or a decrease in HR >30%
from the baseline value or an absolute value <40 beats/min
(cardioinhibitory response).11

Data Analysis
Data were described as means and standard deviation, fre-

quency and percent distribution.  Association of the different
factors to the outcome of the tilt test was compared.  Using
independent t-test and chi-square test.  For all statistics, a p<0.05
was considered significant.

Results
A total of  91 patients were identified.  Two were excluded

due to absence of test results while three were repeat tilt on
beta-blockers.  Eighty-six patients were then included for final
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analysis.  Ages of patients ranged from nine to 86 years old
with a mean age of 47 + 21 years (Table I).  There was almost
equal sex distribution among included subjects with males
comprising 51% of the total study population.

Table I.     Distribution of patients according to age

Age Range Number Percentage Cumulative %

No data 15 17.5 17.5
< 18 5 5.8 23.3
18-60 43 5 73.3
> 60 23 26.7 100
Total 86 100

Majority of the patients (58 or 67.4%) presented with a
history of recurrent syncope (Table II) and 38 (44%) presented
with the classical prodrome prior to the onset of syncope.  A
total of 17 (19.8%) patients had existing co-morbidity and all
of whom are hypertensive with two having minimal carotid
artery disease.  Sixty-nine (80.2%) of the patients were with-
out co-morbidity.  Among the different provocative agents,
isoproterenol was the most frequently used in 63 (73%) pa-
tients with one (1%) patient given nitrates before isoproter-
enol and three (3.5%) patients given atropine.  The remaining
only underwent baseline tilt.

A total of 32 (37%) patients had a positive head-up tilt test
(Table III) with 21 (66%) of cases manifesting with positive
result during baseline tilt and an additional 11 (34%) being
positive on provocative test.  Of the 38 patients who presented
with a classical prodrome, 28 (74%) had a positive HUTT.  Of
these, 19 (50%) had positive HUTT on baseline study with an
additional 9 (24%) patients becoming positive on provocative
examination.

 The other four patients with a positive HUTT did not
present with any prodrome.  Two became positive on baseline
HUTT and the remaining two became positive on provocative
testing.

Presenting history Number Percent Cumulative %

Syncope 58 67.4         67.4
Seizure 1 1.2         68.6
Presyncope 7 8.1         76.7
Dizziness 8 9.3         86
Combination  of symptoms 6 7         93
Others 6 7        100
Total 86 100

Table II.   Distribution of patients according to presenting
                history

Of the patients with a positive HUTT outcome, majority
were classified as mixed type of neurogenic syncope (Table
IV).  Most patients complained of a combination of dimming
of vision and dizziness with note of diaphoresis prior to the
onset of symptoms and manifested with either near syncope or
frank syncope (19 patients/61%). Of the positive HUTT pa-
tients, regain of consciousness was immediate in 31 (97%) of
cases with no evidence of disorientation.

Most patients with a positive HUTT presented with si-
multaneous occurrence of bradycardia and hypotension while
others presented with a variety of combination of blood pres-
sure and heart rate changes (Figure 1).

Table III.   Outcome of  tilt  test

Outcome      Number          Percent

Negative HUTT         54              63
Positive HUTT         32              37
(+) on baseline        (21)
(+) on provocative        (11)

Total         86             100

Type of Syncope Number       Percentage

Cardioinhibitory 5             16
Vasodepressor 9             28
Mixed type 18             56
Total 32            100

Table IV.    Classification of syncope among (+) HUTT patients
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Figure. I.   Manifestation of positive HUTT test
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Correlation of the different variables to the outcome of
HUTT showed significant correlation between HUTT outcome
and occurrence of early heart rate rise.  The presence of classi-
cal prodrome likewise correlates significantly with a positive
HUTT outcome.  Age, gender, normal ECG and QT interval
did not correlate with HUTT outcome (Table V).  The mean
age of the different types of neurocardiogenic syncope were as
follows: cardioinhibitory (35 + 29.85 years), vasodepressor (44
+ 36.79 years) and mixed (31+ 21.62 years) with p = 0.35.

Discussion
Data gathered from this investigation showed that in the

group of patients that this institution caters to, neurocardiogenic
syncope appears to affect both genders nearly equal in con-
trast to the previous observation in foreign studies that this
condition has a predilection to affect females more than males.8

The mean age of patients is 43  + 24.28 years indicating that it
indeed appears to affect the relatively younger age group.  On
further analysis of the data, there was no significant correla-
tion established between age and sex versus the outcome of
HUTT indicating that the outcome of head-up tilt test is inde-
pendent of the patients age and sex.  This collaborates the find-
ings of McGavigan et al and Petersen et al.8,9

It has been previously proposed that patients with classi-
cal prodrome tend to manifest with positive results more

during the baseline tilt test rather than the provocative test.12  It
has likewise been elucidated that more of the patients with a
classical prodrome would have a (+) baseline tilt.  This study
indeed showed that 70% (19 cases) of patients with classical
prodrome manifested with positive HUTT outcome during
baseline testing, which correlated significantly with a (+) HUTT
(p < 0.001).  Of the remaining patients who were negative on
baseline tilt, additional 9 (10.5%) cases became positive on
provocative test.  Similar to patients with (+) baseline tilt, the
presence of classical prodrome correlated significantly with a
(+) HUTT on provocative examination.  Looking at these data,
the total case finding rate of the head-up tilt test has been es-
tablished at  74%, that is, 28 (+) HUTT cases among 38 pa-
tients presenting with a classical prodrome.  There was how-
ever no difference in the case  finding rate between patients
without prodrome during the baseline and provocative tests.
In this investigation, there was an equal case finding rate be-
tween the two phases of the test in patients not presenting with
a classical prodrome (two cases of (+) HUTT both in baseline
and  provocative tests).  Correlation analysis further showed a
statistically significant correlation between the presence of clas-
sical prodrome and the total positive HUTT results (p < 0.001)
confirming the observation that the presence of classical pro-
drome increases the likelihood of a positive HUTT result.

The total case finding rate of head-up tilt test as seen in
this investigation is 37%, i.e. 32 positive HUTT cases out of
86 patients undergoing head-up tilt test.  Of these, 66% (21
cases) were documented during the baseline HUTT with an
additional 34% (11 cases) being documented on provocative
examination.  Development of the symptoms occurred with a
mean tilt time of 20-30 minutes with shortest tilt time of  four
minutes and longest at 43 minutes.  As expected, regain of
consciousness is immediate in the documented cases (97%) of
neurocardiogenic syncope with the exception of one patient
who actually developed seizure shortly after syncope and was
in post-ictal state for about five minutes after regain of con-
sciousness.  This patient had evidence of seizure-like activity
on previous electroencephalogram (EEG) manifesting with
changes in the delta frequency, which may be in support of
earlier findings of possible central nervous system involve-
ment, in neurally mediated syncope.3  Data however are still
inadequate to make a conclusion regarding this proposed
mechanism.

Previous evidences showed that patients with neurally me-
diated syncope more often than not, would have normal elec-
trocardiogram (ECG) and structurally normal hearts, which was
further supported by the findings of this investigation.  It has
likewise been previously proposed that the presence of long
QT syndrome may predispose patients to developing
neurocardiogenic syncope.13  In this study, one patient had a
prolonged QT interval on baseline ECG and manifested with a
positive HUTT.  Such finding appears to be compatible the
previous observations, however, the number of patients with
long QT in this study was clearly inadequate to make this

Factor/Variable

Age
     Mean + SD
Gender
     Male
     Female
Prodrome
     Present
     Absent
Prodrome (n=86)
      Present
     Absent
Prodrome (n=65)
      Present
     Absent
Early heart rate rise
     Present
     Absent
ECG
     Normal
     Abnormal
QT interval
     Normal
     Abnormal
Carotid sinus massage
     Normal
     Abnormal

Negative HUTT
(n=54)

51 years + 18.89

28 (32%)
26 (30%)

10 (12%)
44 (51%)
(-)  baseline tilt
19 (22.1%)
46 (53.5%)
(-)  provocative tilt
4 (6.2%)
50 (76.9%)

10 (12%)
44 (51%)

51 (59.3%)
 3 (3.5%)

40 (46%)
 0 (0%)

19 (22%
 3 (4%)

Positive HUTT
(n=32)

43 years + 24.28

16 (19%)
16 (19%)

28 (32%)
4 (5%)
(+)  baseline tilt
19 (22.1%)
 2 (3.1%)
(+)  provocative tilt
9 (13.8%)
2 (3.1%)

17 (20%)
15 (17%)

26 (30.2%)
 6 (7%)

27 (31%)
 1 (1%)

6 (7%)
3 (4%)

p-value

0.11

0.889

<0.001
<0.001
<0.001

0.002

0.072

0.412

0.32

Table V.   Comparison between patient variables and HUTT outcome
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generalization.  Although most patients with a positive HUTT
had normal ECG with normal QT interval and structurally nor-
mal hearts, none of these factors correlated significantly with
a (+) HUTT result.

Of particular interest in the investigation of head-up tilt
testing are the attempts to establish possible factors that may
predict a positive outcome.  One of the variables that have
been proposed to predict for a positive outcome is the occur-
rence of early heart rate increase during HUTT.14, 15  The early
heart rate increase is determined as the maximum  difference
between the heart rate on the first five minutes of the tilt por-
tion of the test and the heart rate on supine position just before
putting the patient on tilt position.  Aerts et al.5 showed that no
specific heart rate would predict for a positive outcome.
Sumiyashi et al.10 on the other hand states that an early heart
rate rise >18 beats/min is a sensitive marker for a positive  re-
sponse at <15 minutes of tilt with 100% sensitivity and 61%
specificity.  This study showed that there was indeed a posi-
tive correlation between an early heart rate increase and a posi-
tive HUTT outcome (p<0.001) indicating that this may be a
useful predictor of a positive outcome of the test.  The mecha-
nism proposed for an early excessive increase in the heart rate
during HUTT was possibly a aroreflex-mediated response trig-
gered by the early decrease in systolic blood pressure that was
more pronounced in the positive group.11   As earlier mentioned,
there has been no established correlation between age and a
positive HUTT.  It has been shown however that the
vasodeppresor type of syncope appear to have a predilection
to affect those who are >65 years  old.8  Although this was not
confirmed in this study, it has been observed that patients mani-
festing with vasodepressor syncope appeared to involve the
older subjects with a mean age of  44 + 21.62 years.  This is in
contrast the cardio-inhibitory type of neurocardiogenic syn-
cope and the mixed type of syncope which appears to affect a
younger age group  (35 + 29.85 and 31 + 21.62 years, respec-
tively).  The differences however in age involvement did not
correlate significantly with a positive HUTT result (p=0.35).

Majority of the patients (97%) were given isoproterenol
as a provocative agent with only three patients receiving atro-
pine, hence, no adequate comparison could be made between
these two populations.  Only one patient experienced a com-
plication, which was the occurrence of seizure establishing the
complication rate at 1%.

Conclusion
Results of this study showed the clinical profile of patients

at the Philippine Heart Center with suspected neurocardiogenic
syncope referred for head-up tilt testing.  Majority of the pa-
tients affected was in the relatively young age group with a
mean age of 47 + 21 years presenting more often than not with
syncope or presyncope.

The overall case finding rate is established at 37%, which
increased to 74% in patients presenting with classical prodrome.
Age, sex, a normal ECG and normal QT interval did not corre-
late significantly with the outcome of tilt.  It was shown how-
ever that the vasodepressor type of syncope appears to affect
the older age group.  The presence of a classical prodrome and
an early heart rate rise on the other hand clearly correlated
significantly to a (+) HUTT outcome.

Indeed, the head-up tilt test remains a very useful tool in
the evaluation of suspected neurocardiogenic syncope with a
very high case finding rate in the presence of symptoms of
classical prodrome.  Its presence together with an early heart
rate increase may be a useful guide in predicting outcome of
the test.

Recommendations
The findings of this study established the local baseline

data on  the profile of patients with suspected neurocardiogenic
syncope undergoing head-up tilt test in the Philippine setting.
The results appear to be comparable to the findings noted in
foreign literature.  With these data, the baseline characteristics
of the patients have been established, which may be used in
determining future studies on head-up tilt test that may be done
corollary to these findings.
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