Fluid Management in Surgery Deltex

Stroke volume optimisation Minimise respiratory swing DO, target of 600 mli/min m?

RCTs 0110 311131_
RCT Patients 892 169 40
Other published trials/audits A - -
Patients 1,411 - -
Reduce complications vvvy vt v
Reduce hospital stay vV ?1 X
Reduce ICU stay v X X
Reduce operating times v X X
Clinical meta-analyses 41720 t X
Types of surgery Cardiac, orthopaedic, colorectal, renal Abdominal: elective Orthopaedic: elective
urological, other abdominal, gynaecological
plastic, vascular, transplant: elective &
emergency
Government systematic reviews 6 216 Xtt X
Technologies used ODM - 9 x CardioQ, 1 x TECO PPWA -1 x FloTrac 1, LIDCOPlus, PPWA - FloTrac

PiCCO

KEY
v'v'v' Level 1A evidence: RCTs, meta-analyses, & government sponsored systematic reviews
v'v" Level 1A evidence: Some RCTs & government sponsored systematic reviews
v Individual trials with statistically significant results
? Individual trials with non-significant results and contradicted by other trials
X Absence of impact reported or not examined
NOTES
T Mayer et al study using FloTrac: subject to retraction-

Tt NICE commissioned review concluded CardioQ-ODM is dominant - better outcomes, lower cost



Randomised Controlled Trials

Lead author Type of surgery Technology Fluid management strategy Addmonal colloid given |Reduction in post-operative complications Reduction in hospital stay Reduction in ICU stay
patlents

Pillai 2011*

Challand 20112

Senagore 2009 3

Noblett 2006 *

Wakeling 2005 ®
Conway 2002 °

Gan 2002 7

Venn 2002 ®
Sinclair 1997 °
Mythen 1995 *°
Benes 2010 ™
Buettner 2008 *?

Harten 2008 *3

Cecconi 2011

Urological

Colorectal

Colorectal

Colorectal

Colorectal
Colorectal

General,
Urological &
Gynaecological

Orthopaedic
Orthopaedic
Cardiac
Abdominal
Abdominal
Abdominal

Orthopaedic

ODM —
CardioQ-ODM

ODM —
CardioQ-ODM

ODM —
CardioQ-ODM
ODM —
CardioQ-ODM

ODM —
CardioQ-ODM
ODM - TECO

ODM —
CardioQ-ODM

ODM —
CardioQ-ODM
ODM —
CardioQ-ODM
ODM —
CardioQ-ODM
PPWA -
FloTrac
PPWA -
PiCCO
PPWA -
LiDCOPIus

PPWA -
FloTrac

Stroke volume optimisation

Stroke volume optimisation

Stroke volume optimization
— adjusted
Stroke volume optimisation

Stroke volume optimisation
Stroke volume optimisation

Stroke volume optimisation

Stroke volume optimisation
Stroke volume optimisation
Stroke volume optimisation

Minimisation of respiratory
swing

Minimisation of respiratory
swing

Minimisation of respiratory
swing

Delivered oxygen
maximisation (DO2I of 600
ml/m2)

179

108

128

120

80

29

40

Not reported -
estimate 300 ml

1,360 ml

Not reported

131 ml

500 ml
632 ml

565 ml

759 ml

750 ml

~ 650 ml

425 ml
500 ml

750 ml

1,544 ml

Reduced PONV, wound infection etc 4 day — 18% non significant

Non significant reductions in serious
complications and increases in other
complications

2 day increase — 31% non
significant

None re crystalloid, increase re colloid No difference between groups
100% reduction in life threatening
complications (n=4) and mortality (n=1)
VS zero

37% reduction — 38 vs 24 patients

3 days — 33% in fit for discharge

1.5 days — 13%
Not reported 1 day increase — 9%

45% reduction 2 days — 29%

54% reduction in post-operative
complications

6.2 days — 45% in fit for discharge

Not reported 5 days — 36% in fit for discharge

100% reduction 3.7 days — 37%

48.5% reduction in patients with
complications

None noted

1 day — 10% non significant
1 day — 6% non significant

39% increase in post-operative
complications — non significant

5.5 day increase — 46% non
significant

Yes — complications in 100% of control  None

group vs 80% of intervention

Not reported

Not reported

Not reported

Not reported

Not reported
3 day reduction (3 vs 0)

Not reported

Not reported

Not reported

0.7 days — 41%

No change

16 hour reduction — 40% non
significant

Not reported

Not reported

Non Randomised Trial(s) Reporting Outcomes

Lead author Type of surgery Technology Fluid management strategy Additional colloid given |Reduction in post-operative complications Reduction in hospital stay Reduction in ICU stay
patients

NHS National Colorectal, ODM — Stroke volume optimisation 1,307 252 ml Not reported except non-significant 3.6 days — 19% based on 5.3 days — 45% in ICU; no change in
Technology Urological, CardioQ-ODM reductions in readmissions to critical care increase in usage from 11% to HDU
Adoption Centre'® Vascular, and to hospital, reoperations and 65%

Orthopaedic, mortality

Transplant,

[other]
Figus, 2011 Plastic ODM - Stroke volume optimisation 104 Not reported Yes - strong trend towards a reduction 1.9 days - 18% non significant Not reported

CardioQ-ODM (44%) in the risk of flap-related

complications



REFERENCES
1 Pillai P, McEleavy I, Gaughan M, Snowden C, Nesbitt I, Durkan G, Johnson M, Cosgrove J, ThorpeA. A Double-Blind Randomized Controlled Clinical Trial to Assess the Effect of Doppler Optimized Intraoperative Fluid Management on Outcome Following
Radical Cystectomy. The Journal of Urology , Vol. 186, Issue 6, Pages 2201-2206

2 Challand C, Struthers R, Sneyd JR, Erasmus PD, Mellor N, Hosie B, Minto G. Randomized controlled trial of intraoperative goal-directed fluid therapy in aerobically fit and unfit patients having major colorectal surgery. Br J Anaesth Advance Access published
August 26, 2011

3 Senagore AJ, Emery T, Luchtefeld M, Kim D, Dujovny N, Hoedema R. Fluid Management for Laparoscopic Colectomy: A Prospective, Randomized Assessment of Goal-Directed Administration of Balanced Salt Solution or Hetastarch Coupled with an Enhanced
Recovery Program. Dis Colon Rectum 2009; 52(12):1935-1940

4 Noblett SE, Snowden CP, Shenton BK, Horgan AF. Randomized clinical trial assessing the effect of Doppler-optimized fluid management on outcome after elective colorectal resection. BrJ Surg 2006; 93:1069-1076

5 Wakeling HG, McFall MR, Jenkins CS, Woods WGA, Miles WFA, Barclay GR, Fleming SC. Intraoperative oesophageal Doppler guided fluid management shortens postoperative hospital stay after major bowel surgery.  Br J Anaesth 2005; 95(5): 634-642
6 Conway DH, Mayall R, Abdul-Latif MS, Gilligan S, Tackaberry C. Randomised controlled trial investigating the influence of intravenous fluid titration using oesophageal Doppler monitoring during bowel surgery. Anaesthesia 2002; 57:845-8499

7 Gan TJ, Soppitt A, Maroof M, EI-Moalem H, Robertson KM, Moretti E, Dwane P, Glass PSA. Goal-directed intraoperative fluid administration reduces length of hospital stay after major surgery. Anesthesiology 2002; 97:820-826

8 Venn R, Steele A, Richardson P, Poloniecki J, Grounds M, Newman P. Randomized controlled trial to investigate influence off the fluid challenge on duration of hospital stay and perioperative morbidity in patients with hip fractures. Br J Anaesth 2002; 88(1): 65-
71

9 Sinclair S, James S, Singer M. Intraoperative intravascular volume optimisation and length of hospital stay after repair of proximal femoral fracture: randomised controlled trial. Br Med J 1997; 315:909-912
10 Mythen MG, Webb AR. Perioperative plasma volume expansion reduces the incidence of gut mucosal hypoperfusion during cardiac surgery. Arch Surg 1995; 130:423:429

11 Benes J, Chytra I, Altmann P, Hluchy M, Kasal E, Svitak R, Pradl R, Stepan M. Intraoperative fluid optimization using stroke volume variation in high risk surgical patients: results of prospective randomized study. Crit Care 2010;14(3):R118

12 Buettner M, Schummer W, Huettemann E, Schenke S, van Hout N, Sakka SG. Influence of systolic-pressure-variation-guided intraoperative fluid management on organ function and oxygen transport. Br J Anaesth 2008; 101(2):194-199

13 Harten J, Crozier JEM, McCreath B, Hay A, McMillan DC, McArdle CS, Kinsella J. Effect of intraoperative fluid optimisation on renal function in patients undergoing emergency abdominal surgery: a randomised controlled pilot study Int J Surg. 2008 Jun;6(3):197-
204

14 Cecconi M, Fasano N, Langiano N, Divella M, Costa MG, Rhodes A, Della Rocca G. Goal-directed haemodynamic therapy during elective total hip arthroplasty under regional anaesthesia. Crit Care 2011;15(3):R132

15 National Technology Adoption Centre. 'How to why to' guide - Doppler Guided Intraoperative Fluid Management. http://www.ntac.nhs.uk/HowToWhyToGuides/How-to-Why-to-Guides.aspx

16 Figus A, Wade RG, Oakley S, Ramakrishnan VV. Intraoperative esophageal Doppler hemodynamic monitoring in free perforator flap surgery. Annals of Plastic Surgery 2011. [epub ahead of print]

17 Giglio MT, Puntillo F, Marucci M, Brienza N, Dalfino L. Haemodyamic goal-directed therapy and postoperative infections: earlier is better. A systematic review and meta-analysis. Critical Care 2011, 15:R154

18 Abbas SM, Hill AG. Systematic review of the literature for the use of oesophageal Doppler monitor for fluid replacement in major abdominal surgery. Anaesthesia 2008; 63:44-51.

19 Walsh SR, Tang T, Bass S, Gaunt ME. Doppler-guided intra-operative fluid management during major abdominal surgery: systematic review and metaanalysis. Int J Clin Pract 2008; 62:466-470.

20 Phan TD, Ismail H, Heriot AG, Ho KM. Improving Perioperative Outcomes: Fluid Optimization with the Esophageal Doppler Monitor, a Metaanalysis and Review. J Am Coll Surg 2008; 207(6):935-941.

21 Esophageal Doppler Ultrasound-Based Cardiac Output Monitoring for Real-Time Therapeutic Management of Hospitalized Patients - A Review. Agency For Health Research and Quality AHRQ) January 16, 2007
22 Decision Memo for Ultrasound Diagnostic Procedures (CAG-00309R). Centers for Medicare and Medicaid Services (CMS) May 22 2007.

23 Evidence review: Oesophageal Doppler monitoring in patients undergoing high-risk surgery and in critically ill patients. CEP08012. NHS Purchasing and Supply Agency; 2008.

24 Mowatt G, Houston G, Hernandez R, de Verteuill R, Fraser C, Cuthbertson B and Vale L. Systematic review of the clinical effectiveness and cost-effectiveness of oesophageal Doppler monitoring in critically ill and high-risk patients. Health Technology
Assessment 2009; Vol 13: No 7

25 NICE medical technology guidance 3, CardioQ-ODM oesophageal Doppler monitor March 30, 2011 http://guidance.nice.org.uk/MTG3

26 Maeso S, Callejo D, Hernandez R, Blasco JA, Andradas E, Esophageal Doppler Monitoring during Colorectal Resection Offers Cost-Effective Improvement of Hemodynamic Control. Value in Health 14, 2011: 818-826

Deltex Medical « Terminus Road ¢ Chichester « West Sussex « PO19 8TX ¢ Phone: +44(0)1243 774837 « Fax: +44(0)1243 532534 « E-mail: info@deltexmedical.com ¢ www.deltexmedical.com © Deltex Medical 2011



	book 3 figus.pdf
	Sheet1



<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles true

  /AutoRotatePages /None

  /Binding /Left

  /CalGrayProfile (Dot Gain 20%)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)

  /sRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Error

  /CompatibilityLevel 1.4

  /CompressObjects /Tags

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages true

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends true

  /DetectCurves 0.0000

  /ColorConversionStrategy /CMYK

  /DoThumbnails false

  /EmbedAllFonts true

  /EmbedOpenType false

  /ParseICCProfilesInComments true

  /EmbedJobOptions true

  /DSCReportingLevel 0

  /EmitDSCWarnings false

  /EndPage -1

  /ImageMemory 1048576

  /LockDistillerParams false

  /MaxSubsetPct 100

  /Optimize true

  /OPM 1

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo true

  /PreserveCopyPage true

  /PreserveDICMYKValues true

  /PreserveEPSInfo true

  /PreserveFlatness true

  /PreserveHalftoneInfo false

  /PreserveOPIComments true

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Preserve

  /UsePrologue false

  /ColorSettingsFile ()

  /AlwaysEmbed [ true

  ]

  /NeverEmbed [ true

  ]

  /AntiAliasColorImages false

  /CropColorImages true

  /ColorImageMinResolution 300

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages true

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 300

  /ColorImageDepth -1

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.50000

  /EncodeColorImages true

  /ColorImageFilter /DCTEncode

  /AutoFilterColorImages true

  /ColorImageAutoFilterStrategy /JPEG

  /ColorACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /ColorImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000ColorACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000ColorImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasGrayImages false

  /CropGrayImages true

  /GrayImageMinResolution 300

  /GrayImageMinResolutionPolicy /OK

  /DownsampleGrayImages true

  /GrayImageDownsampleType /Bicubic

  /GrayImageResolution 300

  /GrayImageDepth -1

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.50000

  /EncodeGrayImages true

  /GrayImageFilter /DCTEncode

  /AutoFilterGrayImages true

  /GrayImageAutoFilterStrategy /JPEG

  /GrayACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /GrayImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000GrayACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000GrayImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasMonoImages false

  /CropMonoImages true

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /DownsampleMonoImages true

  /MonoImageDownsampleType /Bicubic

  /MonoImageResolution 1200

  /MonoImageDepth -1

  /MonoImageDownsampleThreshold 1.50000

  /EncodeMonoImages true

  /MonoImageFilter /CCITTFaxEncode

  /MonoImageDict <<

    /K -1

  >>

  /AllowPSXObjects false

  /CheckCompliance [

    /None

  ]

  /PDFX1aCheck false

  /PDFX3Check false

  /PDFXCompliantPDFOnly false

  /PDFXNoTrimBoxError true

  /PDFXTrimBoxToMediaBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXSetBleedBoxToMediaBox true

  /PDFXBleedBoxToTrimBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXOutputIntentProfile ()

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputCondition ()

  /PDFXRegistryName ()

  /PDFXTrapped /False



  /CreateJDFFile false

  /Description <<



    /BGR <>

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /CZE <>

    /DAN <>

    /DEU <>

    /ESP <>

    /ETI <>

    /FRA <>

    /GRE <>



    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)

    /HUN <>

    /ITA <>

    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>

    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>

    /LTH <>

    /LVI <>

    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)

    /NOR <>

    /POL <>

    /PTB <>

    /RUM <>

    /RUS <>

    /SKY <>

    /SLV <>

    /SUO <>

    /SVE <>

    /TUR <>

    /UKR <>

    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)

  >>

  /Namespace [

    (Adobe)

    (Common)

    (1.0)

  ]

  /OtherNamespaces [

    <<

      /AsReaderSpreads false

      /CropImagesToFrames true

      /ErrorControl /WarnAndContinue

      /FlattenerIgnoreSpreadOverrides false

      /IncludeGuidesGrids false

      /IncludeNonPrinting false

      /IncludeSlug false

      /Namespace [

        (Adobe)

        (InDesign)

        (4.0)

      ]

      /OmitPlacedBitmaps false

      /OmitPlacedEPS false

      /OmitPlacedPDF false

      /SimulateOverprint /Legacy

    >>

    <<

      /AddBleedMarks false

      /AddColorBars false

      /AddCropMarks false

      /AddPageInfo false

      /AddRegMarks false

      /ConvertColors /ConvertToCMYK

      /DestinationProfileName ()

      /DestinationProfileSelector /DocumentCMYK

      /Downsample16BitImages true

      /FlattenerPreset <<

        /PresetSelector /MediumResolution

      >>

      /FormElements false

      /GenerateStructure false

      /IncludeBookmarks false

      /IncludeHyperlinks false

      /IncludeInteractive false

      /IncludeLayers false

      /IncludeProfiles false

      /MultimediaHandling /UseObjectSettings

      /Namespace [

        (Adobe)

        (CreativeSuite)

        (2.0)

      ]

      /PDFXOutputIntentProfileSelector /DocumentCMYK

      /PreserveEditing true

      /UntaggedCMYKHandling /LeaveUntagged

      /UntaggedRGBHandling /UseDocumentProfile

      /UseDocumentBleed false

    >>

  ]

>> setdistillerparams

<<

  /HWResolution [2400 2400]

  /PageSize [612.000 792.000]

>> setpagedevice





