Evidence Table 2. Non-comparison Studies: Part I

Shading indicates a methodology that appeared to be TEB, but insufficient description was provided to confirm that the method was definitely TEB.


	Author

Year

UI
	Design
	Demographics, location, setting
	Clinical condition
	Patient population
	Inclusion Criteria
	Exclusion Criteria

	Arora 2001

11730085
	Prospective
	Location: Canada

Setting: ICU

Mean age: 69.2

% Male: 87.5

Enrolled: 16
	Angina pectoris
	Hemodynamics

Critically ill
	Proved stenosis >70% in at least 1 major artery.  History of MI; development of Q waves for MI or ischemia
	ND

	Charach 2001

21288902
	Prospective
	Location: Israel

Setting: hospital

Mean age: 74

% Male: 50

Enrolled: 30
	30 patients with cardiogenic pulmonary edema
	Fluid management

Critically ill
	CHD, valvular heart disease, arterial hypertension, all complicated by CPE
	Respiratory failure due to extra-cardiac disease, pacemaker, pulmonary embolism, pleural effusion, prominent extrapulmonary pathology

	Conway 1996

96240987
	Prospective
	Location: Hong Kong

Setting: hospital

Mean age: 72

% Male: 98

Enrolled: 42
	Spinal anesthesia for transurethral prostate or bladder tumor surgery
	Hemodynamics

Non-critically ill
	ND
	If NYHA dyspnea class was III or IV; if heart rate was irregular; baseline CVP <0-2 cm H2O (dehydration)

	Critchley 1994

94153689
	RCT
	Location: Hong Kong

Setting: clinic

Mean age: 70

% Male: 100

Enrolled: 34
	Subarachnoid block for urological surgery
	Fluid management

Critically ill
	ND
	Severe cardiac or respiratory disease; abnormal cardiac anatomy; heart rhythm not sinus; meds which have cardiac effect, hemoglobin

<10 g/dL

	Greenberg 2000

12029190
	Prospective, time series
	Location: USA

Setting: clinic

Mean age: ND

% Male: ND

Enrolled: 62
	Clinically stable heart failure
	Hemodynamics

Critically ill
	Absence of clinically significant changes in physical signs of heart failure; no changes in prescribed medications
	If body surface area estimates exceeded ranges for BioZ algorithm; change in heart failure status; minute ventilations pacemaker; aortic valve incompetence

	Haennel 1998

98415680
	Prospective
	Location: Canada

Setting: clinic

Mean age: 74

% Male: 70

Enrolled: 10
	Dual sensor rate adaptive pacemaker
	Pacemaker

Non-critically ill
	Measured resting ejection fraction >35%, normal serum electrolytes
	ND

	Jonsson 1995

95407259
	Prospective
	Location: Denmark

Setting: critical care

Mean age: 66

% Male: 31

Enrolled: 16
	10 aortic aneurysm resection; 5 aortic iiliac prostheses; 

1 renal arterial stenosis
	Fluid management

Critically ill
	ND
	ND

	Kasznicki 1993

93383616
	Prospective
	Location: Poland

Setting: unknown

Mean age: 51.7

% Male: 50

Enrolled: 30
	Hematological malignancies
	Hemodynamics

High risk cardiac patients with cancer 
	ND
	ND

	Ovsyshcher 1992

93065475
	Prospective
	Location: USA

Setting: clinic

Mean age: 65

% Male: 82

Enrolled: 38
	Implanted pacemakers
	Pacemaker

Non-critically ill
	ND
	ND

	Ovsyshcher 1993b

93318751
	Prospective
	Location: USA

Setting: clinic

Mean age: 65

% Male: 70

Enrolled: 44
	Implanted pacemakers:, including 24 DDD, 14 VVI
	Pacemaker

Non-critically ill
	ND
	ND

	Ovsyshcher 1993a

93171482
	Prospective
	Location: USA

Setting: clinic

Mean age: 59

% Male: 64

Enrolled: 11
	Implanted bipolar DDD pacemaker
	Pacemaker

Non-critically ill
	ND
	ND

	Perko 2001

21163459
	Prospective
	Location: Denmark

Setting: hospital

Mean age: 66

% Male: 81

Enrolled: 16
	Ischemic heart disease, scheduled for cardiac surgery, CABG with CPB and moderate hypothermia
	Fluid management

Critically ill
	ND
	ND

	Scherhag 1997

97200346
	Prospective
	Location: Germany

Setting: lab

Mean age: 67.2

% Male: 56

Enrolled: 50
	Suspected CAD
	Hemodynamics

Critically ill
	(50% stenosis confirmed by angiography
	Poor echocardio-graphic image quality, valvular regurgitation, intracardiac shunts, low CO, pregnancy, extreme obesity, severe lung disease

	Taler 2002

1201920
	Prospective, randomized
	Location: USA 

Setting: hospital

Mean age: 66.1 

% Male: 48%

Enrolled: 117
	Chronic resistant hypertension
	Chronic hypertension

Non-critically ill
	Chronic refractory  hypertension as defined by P>140/90 mmHg while taking >=2 antihypertensive medications in adequate doses
	Unable to return monthly during the trial or identified as noncompliant with medications as the cause of resistant hypertension

	Tatevossian 2000

11138876
	Prospective,case series
	Location: USA

Setting: hospital

Mean age: 

% Male: 85%

Enrolled: 60
	Severe trauma, ARDS
	Hemodynamics

Critically ill
	Hypotension tachycardia estimated blood loss of >=2L
	ND

	Weinhold 1993

8241224
	Prospective
	Location: Germany

Setting: hospital

Mean age: 55.9

% Male: 82%

Enrolled: 35
	Heart transplant 
	Myocardial biopsy following heart transplant

Critically ill
	ND
	Pneumothorax, periocardial effusion, aortic insufficiency, catecholamine support, ongoing rejection therapy, acute infection with high body temperature, or septicemia

	Zerahn 1999

99394144
	Prospective
	Location: Denmark

Setting: hospital

Mean age: 67

% Male: 69

Enrolled: 16
	Pleural effusions due to cardiac or malignant diseases – clinically stable
	Hemodynamics

Critically ill
	ND
	Pneumothorax


	Author, Year

UI
	Parameters Assessed
	Bioimpedance System, Procedure, Equation
	Author’s Conclusion
	Quality Criteria

	
	
	
	
	Apparatus
	Equation
	Population
	Condition

	Arora 2001

11730085
	Cardiac output. Stroke volume
	BioZ
	Known conditions that limit accuracy of BioZ-derived data are septic shock, aortic valve regurgitation, AMI, severe hypertension, tachycardia, patient's height <47in or >91in, weight <66lb or >342lb, patient movement.
	Yes
	No
	Yes
	Yes

	Charach 2001

21288902
	ECW
	RS-205 (RS Medical Monitoring, Jerusalem)
	RS-205 is suitable for monitoring patients at high risk for developing CPE and for monitoring the efficacy of their clinical management.
	Yes
	Yes
	Yes
	Yes

	Conway 1996

96240987
	Cardiac output
	BoMed NCCOM3-R7s
	BoMEd measures CO to high degree of repeatability but does not measure CO accurately. When compared with TD [but there is no data], limits of agreement range from acceptable +22% in otherwise healthy patients undergoing neurosurgery to an unacceptable (50% in critically ill patients. 
	Yes
	No
	Yes
	Yes

	Critchley 1994

94153689
	Cardiac output, arterial pressure, central venous pressure
	NCCOM3-R7
	TEB is valid for following trends in CO and for comparison between different treatments.
	Yes
	No
	Yes
	Yes

	Greenberg 2000

12029190
	Cardiac output
	BioZ
	BioZ values are reproducible on clinically stable heart failure patients treated in outpatient setting.
	Yes
	Yes
	Yes
	Yes

	Haennel 1998

98415680

	Cardiac output
	Minnesota Impedance cardiograph, Model 304A. Sramek-Bernstein equation
	Still controversial, TEB method provides simple reliable means of obtaining repeated hemodynamic data during upright exercise. 
	Yes
	Yes
	No
	No

	Jonsson 1995

95407259
	Fluid balance
	Minnesota Impedance Cardiograph, model 304A
	TEB was the only continuously monitored variable that predicted an elevated postoperative fluid balance. 
	Yes
	Yes
	No
	Yes

	Kasznicki 1993

93383616
	Stroke Index, cardiac index, heart rate
	RM-90/1 K
	The authors consider as crucial the monitoring of the cardiovascular system in cancer patients and that it is convenient to use impedance cardiography for this purpose.
	Yes
	No
	Yes
	Yes

	Ovsyshcher 1992

93065475
	Cardiac output
	NCCOM-R7 and Pacemate module. Nyboer equation modified by Sramek-Bernstein
	The precision of TEB in all pacing modes indicates that detected changes of SV, CO >7% on serial measurements represent true hemodynamic alterations with 95% confidence. 
	Yes
	Yes
	No
	No

	Ovsyshcher 1993b

93318751
	Cardiac output
	NCCOM-R7, Kubicek equation, modified by Sramek
	The precision of this noninvasive method, in conjunction with its ease, makes it well suited for assessing relative effects of acute physiologic or programming changes on CO.
	Yes
	Yes
	No
	No

	Ovsyshcher 1993a

93171482
	Cardiac output
	Minnesota Impedance Cardiograph, Model 304B. Nyboar Equation modified by Kubicek
	TEB enables easy, highly reproducible, serial, noninvasive assessments of CO of pacemaker patients and can detect clinically significant hemodynamic changes. Hemodynamic findings applied to pacemaker are consistent with data previously obtained using other techniques. Measurements can facilitate optimal programming in pacemaker patients. 
	Yes
	Yes
	Yes
	No

	Perko 2001

21163459
	Cardiac index, ECW
	CDM 3000 Hemodynamic Monitor, CardioDynamics International, San Diego – 62 frequencies 4-1000 kHz
	Accuracy of TEB's estimates warrant further investigation. Estimation of actual hydration status cannot be assessed because body impedance values are multifactorial. A small change in distance between electrodes  or replacement of electrodes with ones of different impedance can induce essential alterations.
	Yes
	No
	No
	Yes

	Scherhag 1997

97200346
	Cardiac index, stroke volume index
	CardioScreen, medic GmbH, Germany. 1 mA current, 100 KHz
	Computerized TEB allows cost- and time-effective continuous monitoring during pharmacologic echocardiographic stress testing and provides useful complementary info regarding LVF.
	Yes
	No
	Yes
	Yes

	Taler 2002

1201920
	Stroke volume, cardiac output, cardiac index, systemic vascular resistance
	BioZ,

Z MARC algorithm
	The study findings "argue that measurement of hemodynamic and impedance parameters guide selection of antihypertensive therapy more effectively than clinical judgment alone for patients resistant to empiric therapy."
	Yes
	No
	Yes
	Yes

	Tatevossian 2000

11138876
	Cardiac index
	IQ System, Wantagh Inc., Bristol, PA

100-KHz, 4-mA  current
	"Emergency patients can be monitored with noninvasive techniques early in their hospital course."
	Yes
	No
	Yes
	Yes

	Weinhold 1993

8241224
	Cardiac index, end-diastolic volume index, stroke volume, ejection fraction, acceleration index
	NCCOM3-R7 (Osypka GmBH, Germany)
	"Besides routinely performed endomyocardial biopsies, the measurement of thoracic electrical bioimpedance represents a noninvasive and ideal monitoring technique for diagnosis of acute heart rejections during outpatient follow-up of heart transplant patient
	Yes
	No
	Yes
	Yes

	Zerahn 1999

99394144
	Stroke volume, cardiac output
	BoMed NCCOM-3 2.5 mZ at 70 kHz
	Relative increase in baseline impedance was twice as high for cancer patients as for patients with heart failure. There is a close correlation between drying effect of thoracentesis and changes in baseline impedance of the thorax and subsequent improvement in pulmonary airflow, lung volume, lung diffusing capacity. 
	Yes
	Yes
	Yes
	Yes
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