HEALTH TECHNOLOGIES
J Korean Med Assoc 2015 June; 58(6): 563-568

AX XI< o

L_lﬂ

HEF=A

4 8] o' | 'SREAZATH MBI

2o

GIIE=2E

pISSN 1975-8456 / eISSN 2093-5951
http://dx.doi.org/10.5124/jkma.2015.58.6.563

Continuous automatic pulse pressure variation: a
systematic review and meta-analysis

Heeyoung Bang, MS'?

'Division for New Health Technology Assessment, National Evidence-based Healthcare Collaborating Agency, Department of

Biostatistics, Korea University College of Medicine, Seoul, Korea

The continuous automatic pulse pressure variation (PPVauto) is a test that continuously and automatically mea-
sures the pulse pressure of the patients who need fluid therapy among the general anesthesia patients or artificial
respiration patients for whom voluntary breathing is impossible during surgical procedure. The objective of this
review is to evaluate the safety and effectiveness of PPVauto. The searches were conducted on eight Korean
databases including KoreaMed, Medline, Embase, and Cochrane Library. Seven hundred thirty-seven literatures
were searched, and total of 20 studies were included for this review. On the basis of current data, we recommend
that PPVauto is safe and effective test for patients who need fluid therapy among the general anesthesia patients
or artificial respiration patients for whom voluntary breathing is impossible during surgical procedure.
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p
Records identified through
database searching (n=737)

(Ovid-Medline 297, Ovid-Embase

p
425, Korean database 15) 427 records excluded as follow:
i « Animal or pre-clinical (n=83)

- « Not original articles (n=75)
Records after duplicates removed % + Not written in English, Korean (n=9)

(n=447) « Grey literatures (n=118)

« Case series, case report (n=2)

i « Not performed in patients with
mechanical ventilation (n=17)

« Non serum sample (n=67)

« Improper outcomes (n=56)

&

qualitative synthesis (n=20)

!

-
Studies included in meta-analysis
(n=7)

Studies included in J

&

Figure 1. Flow chart of literature selection process.
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Table 1. SIGN criteria for assignment of levels of evidence

Bang H. + Continuous automatic pulse pressure variation

Table 2. SIGN criteria for assignment of levels of grades of recommendation

Level Description

Grade Description

1++ High quality meta-analyses, systematic reviews of RCTs, or RCTs
with a very low risk of bias

1+ Well conducted meta-analyses, systematic reviews, or RCTs with
a low risk of bias

1- Meta-analyses, systematic reviews, or RCTs with a high risk of bias

2++ High quality systematic reviews of case control or cohort studies

2+ High quality case control or cohort studies with a very low risk of
confounding or bias and a high probability that the relationship
is causal

Well conducted case control or cohort studies with a low risk of
confounding or bias and a moderate probability that the
relationship is causal

2- Case control or cohort studies with a high risk of confounding or
bias and a significant risk that the relationship is not causal

3 Non-analytic studies, e.g. case reports, case series
4 Expert opinion

SIGN, Scottish Intercollegiate Guideline Network; RCT, randomized controlled trial.
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A Atleast one meta-analysis, systematic review, or RCT rated as
1++, and directly applicable to the target population; or A
body of evidence consisting principally of studies rated as 1+,
directly applicable to the target population, and demonstrating
overall consistency of results

B Abody of evidence including studies rated as 2++, directly
applicable to the target population, and demonstrating overall
consistency of results; or Extrapolated evidence from studies
rated as 1++ or 1+

C  Abody of evidence including studies rated as 2+, directly
applicable to the target population and demonstrating overall
consistency of results; Extrapolated evidence from studies rated
as 2++

D  Evidence level 3 or 4; or Extrapolated evidence from studies rated
as 2+

SIGN, Scottish Intercollegiate Guideline Network; RCT, randomized controlled trial.
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Table 2. Study characteristics of included studies

Author Year Location Indication n Index test Comparator :ﬁgiln(éi
Davies et al. [20] 2013 England  Surgical patient 20 PPVauto  SWV 2-
Kim et al. [8] 2013 Korea Surgical patient 25 PPVauto  SWV 2+
Monnet et al. [9] 2013 France Norepinephrine infusion patient 35 PPVauto ~ SWV 2+
Nordstrom et al. [21] 2013 Sweden Surgical patient 20 PPVauto  SWV 2-
Schmid et al. [22] 2013 Austria Mechanically ventilated patient 10 PPVauto ~ PPVman 2-
Trepte et al. [10] 2013 Germany  Mechanically ventilated patient 24 PPVauto  SWV 2+
Cecconi et al. [6] 2012 ltaly Surgical patient 30 PPVauto  CVP SWV 24+
Keller et al. [11] 2012 France CABG patient 46 PPVauto ~ CVP, PCWP 2+
Khwannimit et al. [7] 2012 Thailand  Mechanically ventilated patient 42 PPVauto ~ SWV 2++
Oliveira-Costa et al. [12] 2012 Brazl Mechanically ventilated patient 37 PPVauto ~ CVP, PCWP 2+
Willars et al. [23] 2012 England  Surgical patient 70 PPVauto ~ SWV 2-
Geerts et al. [13] 2011 Netherland Surgical patient 24 PPVauto ~ CVP, SWV 2+
Muller et al. [14] 2011 France Hemodynamically unstable and mechanically 39 PPVauto ~ CVP 2+
ventilated patient
Derichard et al. [15] 2009  France Surgical patient " PPVauto  SVV, PPVman 2+
Cannesson et al. [16] 2008  France CABG patient 25 PPVauto ~ PCWP SVV. PPVman 2+
Cannesson et al. [17] 2008  France CABG patient 25 PPVauto PCWP, SVV, PPVman 2+
Huang et al. [18] 2008  Taiwan Acute respiratory distress syndrome patient 22 PPVauto ~ CVP, PCWP, SWV 2+
Sander et al. [24] 2007  Germany  Surgical patient 40 PPVauto ~ CVP, PCWP, SWW 2-
Hofer et al. [25] 2005  Swiss CABG patient 35 PPVauto ~ CVP, PCWP, SW 2-
Wiesenack et al. [19] 2005  Germany  CABG patient 20 PPVauto  SWV 2+

PPVauto, continuos automatic pulse pressure variation; SVV, sroke volume variation; PPVman, manually pulse pressure variation; CVP, central venous pressure; CABG,

coronary artery bypass graft surgery; PCWP, pulmonary capillary wedge pressure.
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Table 4. Meta analysis result

Bang H. + Continuous automatic pulse pressure variation

h Index test Comparator
Author Measurement n (%) AUC (95% Cl) Measurement  n (%) AUC (95% Cl)
PPV vs. CVP PPV 4 0 0.912 (0.861-0.962) CvP 3 0.655 (0.515-0.796)
PPV vs. PCWP PPV 3 0 0.921(0.865-0.977) PCWP 3 7.3 0.533 (0.396-0.669)
PPV vs. SVV PPV 4 0 0.902 (0.848-0.955) SW 3 0.901 (0.839-0.963)
PPVauto vs. PPVman PPVauto 2 0 0.933 (0.864-1.0) PPVman 2 0 0.932(0.861-1.0)

AUC, area under the curve; Cl, confidence interval; PPV, pulse pressure variation; CVP, central venous pressure; PCWP, pulmonary capillary wedge pressure; SV, sroke
volume variation; PPVauto, continuos automatic pulse pressure variation; PPVman, manually pulse pressure variation.
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