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Search Strategy and the respective results

MEDLINE Search

#1 Search "ultrasonography"[MeSH Terms] 378843
#2 Search Ultrasonography[Title/Abstract] 78360
#3 Search Ultrasound[Title/Abstract] 197127

#4 Search "vena cava, inferior"[MeSH Terms]    1591

#5 Search inferior vena cava collapsibility[Title/Abstract ]52
#6 Search Inferior vena cava variation[Title/Abstract] 328
#7 Search Inferior vena cava distensibility[Title/Abstract] 8
#8 Search Respiratory variation of inferior vena cava[Title/Abstract] 68
#9 Search inferior vena cava respiratory variability[Title/Abstract] 3
#10 Search Respiratory changes of inferior vena cava[Title/Abstract] 83
#11 Search "hemodynamics"[MeSH Terms]621707
#12 Search Hemodynamic Response [Title/Abstract ]4145
#13 Search Fluid tolerances[Title/Abstract] 36
#14 Search Fluid intolerance[Title/Abstract  ] 495
#15 Search Fluid responsiveness[Title/Abstract]  746
#16 Search Fluid unresponsiveness[Title/Abstract] 3
#17 Search Preload responsiveness [Title/Abstract]  70
#18 #1 OR #2 OR #3 OR #4 OR #5 OR #6 OR #7 OR #8 OR #9 OR #10 511078
#19 #11 OR #12 OR #13 OR #14 OR #15 OR #16 623797

#20 #18 AND #19  62817
Chochrane Library Search            

#1
MeSH descriptor: [Ultrasonography] explode all trees
9732

#2
Ultrasonography 
14430

#3
Ultrasound 
17171

#4
MeSH descriptor: [Vena Cava, Inferior] explode all trees
93

#5
inferior vena cava collapsibility 
19

#6
Inferior vena cava variation 
39

#7
Inferior vena cava distensibility 
1

#8
Respiratory variation of inferior vena cava 
15

#9
inferior vena cava respiratory variability 
5

#10
Respiratory changes of inferior vena cava 
19

#11
MeSH descriptor: [Hemodynamics] explode all trees
47753

#12
Fluid tolerances 
4

#13
Fluid intolerance 
382

#14
Fluid unresponsiveness 
10

#15
Preload responsiveness 
22

#16
#1 or #2 or #3 or #4 or #5 or #6 or #7 or #8 or #9 or #10 
27826

#17
#11 or #12 or #13 or #14 or #15 
48149

#18
#16 and #17 
4117

Embase search

1. Ultrasonography.mp. or exp ethnography/ 540613

2. Ultrasound.mp. or exp ultrasound/  318740

3. Inferior vena cava.mp or exp inferior cava vein/ 20409

4. Exp inferior cava vein/ or inferior vena cava collapsibility.mp. 15171

5. Inferior vena cava variation.mp. 9

6. Inferior vena cava distensibility.mp. 15

7. Respiratory variation of inferior vena cava.mp. 17

8. Inferior vena cava respiratory variability.mp. 4

9. Respiratory changes of inferior vena cava.mp 7

10. Exp hemodynamics/ or hemodynamics.mp. 642331

11. Fluid tolerances.mp. 0

12. Fluid intolerance.mp. 3

13. Fluid unresponsiveness.mp. 7

14. Exp heart preload/ or preload responsiveness.mp. 4182

15. 1 or 2 or 3 or 4 or 5 or 6 or 7 or 8 or 9 727898

16. 10 or 12 or 13 or 14 642341

17. 15 and 16 121244

Korea Med Search

 #Ultrasonography[ALL] and Fluid responsiveness [ALL]0

#“inferior vena cava collapsibility” [ALL]  and “Fluid responsiveness” [ALL]0

#“Inferior vena cava distensibility” [ALL]  and “Fluid responsiveness” [ALL]0

#“inferior vena cava respiratory variability” [ALL]  and “Fluid responsiveness” [ALL]0

Lilacs Search

#Ultrasonography and Fluid responsiveness 0

#“inferior vena cava collapsibility” and “Fluid responsiveness” 0

#“Inferior vena cava distensibility” and “Fluid responsiveness” 2

#“inferior vena cava respiratory variability” and “Fluid responsiveness” 0

Who Clinical trial registry 

#Ultrasonography[ALL] and Fluid responsiveness [ALL] 9

#“inferior vena cava collapsibility” and “Fluid responsiveness 1

#“Inferior vena cava distensibility” and “Fluid responsiveness” 1

“inferior vena cava respiratory variability” and “Fluid responsiveness” 0

Inclusion and exclusion Criteria 

	Inclusion Criteria
	Exclusion Criteria

	· Studies that assessed accuracy respiratory variation of inferior vena cava to predict fluid unresponsiveness.

· Studies that verified the result of the index test (rvIVC) with that of a reference test.

· Studies that evaluated the accuracy of rvIVC in living adult human


	· Studies that are done in neonates

· Studies that are done in pregnant patients.




QUADAS 2 tool has been adapted to the present review and used for quality assessment of included studies

 Review Question: 

Patients: Patients having acute circulatory failure

Index test(s): respiratory variation of inferior vena cava diameter

Reference standard: Cradiac output measured by Echocardiography, Pulse contour, Bioimpedance,  Transpulmonary thermodilution etc

Target condition: Fluid unresponsiveness

 Review Specific Tailoring 
DOMAIN 1: PATIENT SELECTION

Risk of bias:

Signaling questions

1. Were the patients with possible of raised intra abdominal pressure, pregnancy and other co morbidities that could introduce bias excluded? Y/N/U

2. Were low tidal volume and high PEEP avoided? Y/N/U (only in mechanically ventilated patients) 
Could the selection of patients have introduced bias?

All Yes- Low risk, All No- High risk, No information- Unclear risk

Any one No is- High risk, Any one is without information- Unclear risk

High risk is more important than unclear risk

Applicability:  

Are there concerns that the included patients and setting do not match the review question?
DOMAIN 2: INDEX TEST

Risk of bias:

1. Was the appropriate method of IVC assessment used? Y/N/U
2. If a threshold was used, was it optimized according to sensitivity and specificity? Y/N/U

3. Was intervention done to assess the fluid responsiveness clearly mentioned? Y/N/U

Could the conduct or interpretation of the index test have introduced bias?        All Yes- Low risk, All No- High risk, No information- Unclear risk Any NO is High risk, Any one is without information- Unclear risk, High risk is more important than unclear risk

Applicability:  Are there concerns that the index test, its conduct, or interpretation differ from the review question?
DOMAIN 3: REFERENCE STANDARD

Risk of bias:

1. Was correct /appropriate reference method( eg: echocardiography, transpulmonary thermodilution) and parameter ( eg : CO, CI, SV) to asses  fluid responsiveness mentioned? Y/N/U
2. Were index text, text result and endpoints blinded? Y/N/U
3. Was fluid responsiveness defined appropriately and prospectively? Y/N/U
Could the reference standard, its conduct, or its interpretation have introduced bias? 

All yes- Low risk, All No- High risk, All unclear- Unclear risk, Any NO is  High risk, Any one is without information- Unclear risk, High risk will be more importance than unclear risk.

Applicability: Are there concerns that the target condition as defined by the reference standard does not match the question?
DOMAIN 4: FLOW AND TIMING

1. Did all patients receive the same reference standard? Y/N/U

2. Were all patients included in the analysis? Y/N/U

Could the patient flow have introduced bias?

All yes- Low risk, All No- High risk, All unclear- Unclear risk

Any  No is High risk, No information:  Unclear risk

No will be more importance than unclear

Analysis of studies with spontaneously breathing patients
Fixed-effects coefficients:

              tsens     tfpr

(Intercept)  1.4033  -1.3021

7 studies, 2 fixed and 3 random-effects parameters

  logLik       AIC       BIC  

 11.0871  -12.1742   -8.9789  
Bivariate diagnostic random-effects meta-analysis

Estimation method: REML

Fixed-effects coefficients

                  Estimate Std. Error      z Pr(>|z|) 95%ci.lb 95%ci.ub    

tsens.(Intercept)    1.403      0.337  4.164    0.000    0.743    2.064 ***

tfpr.(Intercept)    -1.302      0.481 -2.705    0.007   -2.246   -0.359  **

sensitivity          0.803          -      -        -    0.678    0.887    

false pos. rate      0.214          -      -        -    0.096    0.411    

---

Signif. codes:  0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1 

Variance components: between-studies Std. Dev and correlation matrix

      Std. Dev tsens  tfpr

tsens    0.653 1.000     .

tfpr     1.072 1.000 1.000

 logLik     AIC     BIC 

 11.087 -12.174  -8.979 

AUC:  0.857

Partial AUC (restricted to observed FPRs and normalized):  0.815

HSROC parameters 

      Theta      Lambda        beta sigma2theta sigma2alpha 

      0.391       2.814       0.495       0.700       0.000 

Analysis of studies with mechanically ventilated patients

Fixed-effects coefficients:

              tsens     tfpr

(Intercept)  1.2967  -0.8277

13 studies, 2 fixed and 3 random-effects parameters

  logLik       AIC       BIC  

 19.0011  -28.0023  -21.7118  

Bivariate diagnostic random-effects meta-analysis

Estimation method: REML

Fixed-effects coefficients

                          Estimate Std. Error      z Pr(>|z|) 95%ci.lb 95%ci.ub    

tsens.(Intercept)    1.297      0.291  4.458    0.000    0.727    1.867 ***

tfpr.(Intercept)    -0.828      0.157 -5.288    0.000   -1.134   -0.521 ***

sensitivity          0.785          -      -        -    0.674    0.866    

false pos. rate      0.304          -      -        -    0.243    0.373    

---

Signif. codes:  0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1 

Variance components: between-studies Std. Dev and correlation matrix

      Std. Dev tsens  tfpr

tsens    0.777 1.000     .

tfpr     0.204 0.045 1.000

 logLik     AIC     BIC 

 19.001 -28.002 -21.712 

AUC:  0.75

Partial AUC (restricted to observed FPRs and normalized):  0.481

HSROC parameters 

      Theta      Lambda        beta sigma2theta sigma2alpha 

     -0.477       2.281      -1.339       0.083       0.302 

 Subgroup Analysis
Table: showing subgroup and sensitivity analysis of primary outcome in spontaneously breathing patients.
	
	subgroup  and sensitivity analysis
	Pooled sensitivity
	Pooled specificity
	AUC
	Primary outcome 

	Cardiac Output measurement
	studies that used pulse contour analysis, transpulmonary thermodilution or echocardiography  
	0.84(CI 72.6-90.8)
	0.80(CI 92.8-53.8)
	0.87
	Sensitivity   0.80 (95%CI0.68-0.89)

Specificity 0.79 (95%CI 0.60-0.90%)

AUC 0.86


	
	studies that used  other method 
	0.67
	0.83
	0.74
	

	Types of fluid used for volume expansion
	studies where volume expansion was performed by colloids
	0.85( CI 73.9-91.4)
	0.76(CI 64.9-83.8)
	0.87
	

	
	studies where volume expansion was performed by methods
	0.79(92.1-56.2)
	0.77(CI 94.1-42)
	0.85
	

	Thresholds for volume expansion
	 studies where fluid responsiveness was defined as 15% increased of  CO, CI, SV, SVI, VTI
	0.80(CI 89.5-66.5)
	0.88(CI 96.6-65.1)
	.85
	

	
	Used other definition 
	0.88(CI97.5-50)
	0.68( CI -91.1-30)
	.86
	

	Risk of Bias
	Excluding the Studies  with high risk of bias
	0.84(CI90.8-72.6)
	0.79(CI 93-53.8)
	.87
	


Table:  showing subgroup analysis and sensitivity analysis of primary outcome in mechanically ventilated patients.

	
	subgroup  and sensitivity analysis
	Pooled sensitivity
	Pooled specificity
	AUC
	Primary outcome 

	Methods of Cardiac output measurement
	Studies that used pulse contour analysis, transpulmonary thermodilution,  echocardiography  for measuring CO
	All studies used pulse contour analysis, transpulmonary thermodilution,  echocardiography  for measuring CO
	
	Pooled Sensitivity   0.78  (95%CI0.67-0.86)

Specificity   0.70 (95%CI  0.63-0.76)

AUC   0.75



	Methods of volume expansion
	Studies where volume expansion was performed by colloids
	0.82(95%CI 0.68-0.91)
	0.69(95%CI 0.60-0.77)
	0.758
	

	
	Other methods of volume expansion was used
	0.72(95%CI 0.57-0.84)
	0.74(95%CI 0.59-0.85)
	0.793
	

	Definition of fluid responsiveness
	 Studies where fluid responsiveness was defined as 15% increased of  CO, CI, SV, SVI, VTI
	0.82(95%CI0.68-0.91)
	0.67(95%CI 0.60-0.74)
	0.72
	

	
	Other definition of  fluid responsiveness  was used
	0.71 (95%CI 
0.60-0.84)
	0.81(95%CI 0.58-0.93)
	0.81
	

	Risk of bias
	Excluding the Studies  with high risk of bias
	0.78(95%CI 0.70-0.89)
	0.68(95%CI0.76-0.59-0.76)
	0.73
	


