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Diagnostic value of head-up tilt test with sublingual isosorbide 

dinitrate in patients with vasovagal syncope
WANG Shun-yin, LIANG Jun-jie, ZHANG Qing-qi, LIU Yan//Second Department of Cardiology, Second People’s Hospital of Foshan City, Foshan, Guangdong, 528000, China

Abstract: Objective: To explore the diagnostic value of head-up tilt test with sublingual isosorbide dinitrate （HUTSI）in patients with vasovagal syncope
 (VVS). Methods: A total of fifty-two consecutive patients with clinically vasovagal syncope (VVS group) and thirty-eight control subjects without prior experience of syncope (normal control group) were evaluated by baseline head-up tilt table test (BHUT) , then the BHUT negative subjects underwent HUTSI test. 
. Results: (1) Positive BHUT test rate of VVS group and normal control group were 25% (13/52) and 0 respectively; from supine to HUT positive, there were significant decrease in heart rate [(73.1±8.5) times/min vs. (56.2±11.2) times/min] and mean arterial pressure [MAP, (81.2± 10.8) mmHg vs. (50.2±10.4) mmHg，P<0.05 both] in BHUT positive subjects. There were 21 HUTSI positive cases（53.9%）among the other 39 VVS patients, and two cases（5.3%）among the 38 subjects of normal control group. From supine to HUTSI positive, there were significant decrease in heart rate [(65.2±7.5) times/min vs. (52.9±10.5) times/min] and MAP [(78.3±10.7) mmHg vs. (48.8±11.2) mmHg, P<0.05 both] in HUTSI positive subjects. Duration from tilt started to positive reaction occurred in HUTSI positive group was significantly shorter than that of BHUT positive group [(10.8±9.3) min vs. (21.1±11.5) min，P<0.05]. All subjects can tolerate the test and only two cases in VVS group and one case in normal control group occurred headache and face red. Conclusion: Head-up tilt test with sublingual isosorbide dinitrate is a practical and easy-to- perform method with high sensitivity, specificity and few side effects for diagnosis of vasovagal syncope. 
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摘要：目的： 探讨舌下含化硝酸异山梨酯直立倾斜试验(HUTSI)对血管迷走性晕厥(VVS)的诊断价值。方法： 52例VVS患者（VVS组）及38例无晕厥病史的健康体检者（正常对照组）先进行基础直立倾斜试验( BHUT)，阴性者再进行SIHUT试验。结果: BHUT阳性诱发率VVS组为25%（13/52）而正常对照组为0；阳性者由平卧位至HUT阳性时心率及平均动脉压均明显下降[（73.1±8.5）次/min比（56.2±11.2）次/min,( 81.2±10.8）mmHg比（50.2±10.4）mmHg，P均<0.05]。VVS组剩余39例进行SIHUT试验，阳性者21例，阳性诱发率为53.9%而正常对照组为5.3%（2/38）, SNHUT阳性者由平卧位至HUT阳性时心率及平均动脉压也明显下降[（65.2±7.5）次/min比（52.9±10.5）次/min,（78.3±10.7）mmHg比（48.8±11.2）mmHg, P <0.01,<0.05]。SIHUT阳性组从倾斜开始至出现阳性反应的时间比BHUT阳性组明显缩短[（10.8±9.3）min比（21.1±11.5）min，P<0.05]。副作用：VVS组仅2例而正常对照组仅1例出现头痛、面红等副作用，但均能坚持试验。结论: 舌下含化硝酸异山梨酯直立倾斜试验诊断血管迷走性晕厥，敏感性好，特异性高，而且简便省时，副作用少，是一项实用的检查技术。
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Vasovagal syncope (VVS) is relative frequent problem in clinic practice, and head-up tilt table test (HUT) has become an important method diagnosing VVS in recent years [1-3]. HUT is often divided into two phases, that is, baseline HUT (BHUT) is performed first and then follows the drug induced HUT, in which the most common used drug is isoproterenol [4, 5]. Because isoproterenol is graded injection by micro pump, the method is complicated and there are many side effects, therefore the present study explored value of sublingual isosorbide dinitrate head-up tilt table test (SIHUT) diagnosing VVS. 

1. Subjects and methods

1.1 Subjects

A total of 52 inpatients or outpatients with unexplained syncope from our hospital were enrolled, including 20 males and 32 females with age 18~56 (28.7±9.5) years old, course of disease was 1~28 (10.1±8.2) years and syncope times was 1~15 (6.1±11.3) times. After inquiry about disease history, healthy examination; routine and ambulatory electrocardiography, echocardiography, esophageal electrophysiology, chest X-ray, electroencephalography and cerebral CT examined, patients without definite evidence of structural heart disease and causes that leaded to syncope were diagnosed as VVS（composed to VVS group）. The normal control group consisted of 38 cases, including 14 males and 24 females with age 17~54 (29.1±8.4) years old, who were all healthy subjects without syncope history. 

1.2 HUT method

Patients underwent measurement under quiet, free from outside interference condition. Changes of heart rate and blood pressure were monitored using electrocardiogram blood pressure monitor of American Hewlett-Packard Company. Patients were fasting for 4~8 h on the measurement day and stopped using any drugs that affects autonomic nerve and vascular activity within one week. The whole test was divided into two phases. BHUT was performed first: patient was fixed to electrical tilt bed with pedals by leather belt, supine rest for five minutes, 10% glucose injection was infused intravenously to maintain venous access and supine cardiac rhythm, heart rate and blood pressure were recorded for control; then bed was tilted by 70°, test ended until positive reaction occurred or 30 min test finished, and bed was laid flat rapidly. The BHUT negative subjects continued to receive HUTSI. Patient laid back on the tilt bed, sublingual isosorbide mononitrate 10 mg was performed, bed was tilted by 70° after five minutes and patient was observed for 30 min, blood pressure was measured every one minute during the test, cardiac rhythm, heart rate and patient’s response were observed continuously, test ended when positive reaction occurred or patient can’t tolerate drug reaction [6]. 

1.3 Evaluation standard for positive reaction [4, 5]
HUT positive was defined as syncope (temporary loss of consciousness complicated postural tension disappeared) or nearly syncope (pale face, sweating, chest tightness, hyperventilation, followed by amaurosis, hearing loss, nausea, vomiting and astasia), complicated decreased heart rate (sinus bradycardia, heart rate <50 times/min, sinus arrest accompanies by junctional escape rhythm, transient ≥Ⅱ° atrioventricular block or cardiac arrest longer than three seconds) or decreased blood pressure [mean arterial pressure (MAP) decreased more than 25%].

1.4 Statistical analysis 

SPSS13.0 software was used to perform statistical analysis. Measurement data were expressed as (
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) and its comparison was performed using t test. Numeration data were expressed as percentage and its comparison was performed using chi-square test. P<0.05 was regard as possessing significant difference. 
2. Results

2.1 BHUT and HUTSI results of two groups 

Sensitivity and specificity were calculated according to following formula: VVS sensitivity = (number of positive cases ÷number of VVS patients) ×100%; specificity = (number of negative cases in normal control group ÷ total number of cases in normal control group) ×100%; (BHUT + HUTSI) VVS sensitivity = (sum of numbers of BHUT positive cases and HUTSI positive cases ÷ number of VVS patients) ×100%. Sensitivity and specificity of BHUT were 25% and 100% in diagnosing VVS. Sensitivity of HUTSI was 53.9%, and specificity of HUTSI was 94.7%. Total (BHUT at first and then SIHUT) sensitivity was 65.4% and specificity was still 97.4%. They were shown in table 1. 

Table 1  Result of BHUT and HUTSI 

	
	VVS group (n=52)
	Normal control group (n=38)

	
	BHUT 

n (%)
	HUTSI 

n (%)
	Total 

n (%)
	BHUT 

n (%)
	HUTSI 

n (%)
	Total 

n (%)

	Positive reaction
	13 (25.0)
	21 (53.9)
	34 (65.4)
	0 (0)
	2 (5.3)
	2 (5.3)

	Negative reaction
	39 (75.0)
	18 (46.1)
	18 (34.6)
	38 (100.0)
	36 (94.7)
	36 (94.7)


Notes: BHUT: baseline head-up tilt table test, HUTSI: head-up tilt table test with sublingual isosorbide dinitrate, VVS: vasovagal syncope. Similarly hereinafter. 

2.2 Changes of heart rate and MAP of HUT positive patients    

No matter BHUT positive group or HUTSI positive group, heart rate and MAP significantly decreased from tilt started to HUT positive reaction occurred, and duration from tilt started to positive reaction occurred in HUTSI was significantly shorter than that of BHUT (P<0.05 all). They were shown in table 2. 
Table 2 Positive results of head-up tilt table test of VVS patients (
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	Supine HR (times/min)
	Supine MAP (times/min)
	HR at HUT positive (times/min)
	MAP at HUT positive (times/min)
	Duration from tilt started to positive reaction occurred（min）

	BHUT  (n=13)
	73.1±8.5
	81.2±10.8
	56.2±11.2*
	50.2±10.4*
	21.1±11.5

	HUTSI  (n=21)
	65.2±7.5
	78.3±10.7
	52.9±10.5*
	48.8±11.2*
	10.8±9.3△△


Notes: HR: heart rate, MAP: mean arterial pressure. Compared with supine * P<0.05; compared with BHUT group, △P<0.05, △△
2.3 Drug reaction and side effects

    Among all patients undergoing HUTSI, side effects of headache, red face occurred only in two cases in VVS group and one case in normal control group, but all can complete the test. There were no other side effects and complications. 

3. Discussion

Vasovagal syncope (VVS) is a frequently encountered problem in clinical practice. According to foreign statistics, syncope occurred at least once in 20% people, in which over 70% people were VVS [7]. Pathophysiological mechanism of VVS is complicated and still uncertain today, which is presumed to be related with nerve-mediated, reflective and temporary hypotension and bradycardia [1-3]. Mechanism of HUT evoking syncope is when these patients turn from supine to head-up position, returned blood volume decreases, catecholamine secretion excessively increases, which makes heart contract excessively and stimulates fiber C of mechanoreceptors in left ventricular inferior wall. Impulse transmits to cardiovascular center of medulla via parasympathetic nerves, which inhibits the afference of main sympathetic nerve under normal condition, so heart and vascular parasympathetic nerve take an obvious advantage, leading to vascular abnormal dilation or  heart rate decreasing, blood–supply insufficiency of brain and syncope occurring [1, 2]. Possible mechanism of HUTSI evoking syncope is that after sublingual isosorbide dinitrate, isosorbide dinitrate dilates capacitance vessels, significantly increases blood volume of venous pool that has dilated caused by tilt, venous return more decreases so heart and vascular parasympathetic nerve take an more obvious advantage and syncope occurring. Therefore, sensitivity for VVS significantly increased to 65.4% during HUTSI.

BHUT and isoproterenol tilt table test were frequently used for VVS diagnosis in China [4, 5, 7]. In isoproterenol tilt table test isoproterenol is graded injection by micro pump infusion with 1 μg/min initially, and 1 μg is added every six minutes until maximum dose of 5 μg/min. Thus the method is complicated with tedious operation and many side effects. Foreign researches reported that sensitivity and specificity of BHUT was 27% and 97% respectively, while after use of isoproterenol, total sensitivity was 82% and specificity was 80%, but side effects occurred in over 15% patients [8]. The present study used SIHUT, in which patients just took isosorbide dinitrate 10 mg sublingual without micro pump infusion; the method was simple and feasible and few medical staffs were occupied, though sensitivity of BHUT + HUTSI was 65.4%, specificity was 94.7%, which slightly decreased and significantly increased respectively compared with foreign study report, and similar to domestic report [9]. Our study also indicated that sublingual isosorbide dinitrate 10 mg significantly shortened time for occurrence of HUT positive reaction. Despite sensitivity slightly decreases, BHUT + HUTSI is a simple and timesaving method with high specificity and few side effects in diagnosis of VVS, and should be spread. 
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