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ABSTRACT

BACKGROUND

Once lauded as one of the most valuable interventions across all fields of contemporary
medicine, perioperative beta blockade (PBB) is a practice that has come under intense scrutiny.
Publication of the PeriOperative 1ISchemic Evaluation (POISE) study forced a modification of
recommendations for PBB in consensus guidelines. Practice in South Africa has not been

previously reported.

OBJECTIVES

The primary objective of this study was to describe current intended practice, with respect to
PBB, in patients undergoing major vascular surgery at South African specialist training facilities.
Secondary objectives were describing participant satisfaction with current strategy, reporting
suggested modifications to clinician responsibilities in the future, and identifying potential

barriers to the intervention.

METHOD

One anaesthesiologist and one vascular surgeon from each of the seven recognised training
facilities for vascular surgery in South Africa were included in a partially selective observational
survey. Data was generated by the use of a semi-structured questionnaire specifically developed

to address the objectives of the study.



RESULTS

The POISE study results and updated international consensus guidelines had not prompted a
change in approach at most facilities. There was inconsistency in methods of risk stratification,
treatment implementation, titration practices, and the timing of withdrawal of medication.
Anaesthesiologist and vascular surgeon opinion on current intended practice correlated poorly.
Opinions correlated least well at facilities where both clinicians claimed responsibility for PBB,
implying that communication may be a problem. Similarities, where they did occur, were in

keeping with recommendations that are widely supported in the literature.

Less than half of the participants were satisfied with current practice.

The involvement of the anaesthesiologists in the perioperative management of vascular surgery
patients was less than reported in other countries. The participants supported a major role for
anaesthesiologists in the future, and a move towards multidisciplinary involvement in policy

development and patient management.

The need for appropriate monitoring was identified as one of many important barriers.

CONCLUSIONS

This study describes current intended practice at South African training facilities for vascular
surgery. The variable practice across the country; the poor correlation of participant responses;
widespread dissatisfaction with current strategy; suggested changes to clinician responsibilities;
and the identification of multiple barriers to the implementation of strategy, highlight the need
for review at all facilities. Further research is needed, since the optimal strategy for reducing risk

in patients undergoing vascular surgery remains elusive.

Vi



ACKNOWLEDGEMENTS

| am grateful to the following people:

Professor AC Lundgren, for her dedication as supervisor to the successful completion of the

research report, endless support and advice

Professor PE Cleaton-Jones, for his advice on aspects of study design and presentation of the

results
Professor E Libhaber, for advice regarding statistical analysis
Professor E Grossman, for her advice regarding presentation of the results

The study participants, for willingly giving up their time to participate in the study, and for their

ongoing interest in the results of the study

The University of the Witwatersrand, Department of Anaesthesia, for allowing me time out of

theatre to conduct research

The University of the Witwatersrand, Faculty of Health Sciences, for funding the study through

the award of a Faculty Research Committee Individual Research Grant.

vii



TABLE OF CONTENTS

TITLE PAGE. ..o i e e e e e e e e e e i
DECLARATION ...ttt ettt ettt b e e e hb e e bt e ehe e et e e ebeeenbeesbeeenbeenbeeanneens I
PUBLICATIONS AND PRESENTATIONS ARISING FROM THIS STUDY .....ccccoceiiiiiee. iii
PUBTICALIONS ...ttt bbb iii
PIESEINTALIONS. ...ttt bbbtttk b bt b et e Y%
ACKNOWLEDGEMENTS ...ttt ettt e b e vii
TABLE OF CONTENTS . ...ttt ettt viil
LIST OF FIGURES ... .ottt et Xiii
LIST OF TABLES ...ttt ettt e et e et e ne e e e XVi
LIST OF ACRONYMS AND ABBREVIATIONS ... Xviii
CHAPTER ONE — INTRODUCTION ..ottt et 1
1.1 Problem STAIEMENT ........oiiiieie et bbb 1
0 N | o SRR 1
RS O o] =Tot LY=L SO PPUPRROR 1
1.3.1 Primary ODJECHIVE ......vieiieiie ettt e e ta e e e ae e snaeeree s 1
1.3.2 SECONAArY ODJECLIVES. ......eeiieeiiiciie ettt e e e ae e rreereeas 2

viii



1.4 Research assumptions and definitioNs...........ocooiiiriiiiieee s 2

SIS 016 A (=2 [ o TSP PRTR 4
1.6 Ethical CONSIAEIALIONS ........cuviiiiiieiiiiee e 4
1.6.1 ENICS CIEAIANCE ......ovviiiiieieieetee e 4
1.6.2 Post-Graduate approVal..........ccveeiieiioie e 4
1.6.3 Participant @PPrOVal ..........coiiiiiiiieiee e 5
1.6.4 Declaration of HelSINKI ..........ccooviiiiiiiii e 5
1.7 Summary of MethOdOIOGY ......cc.oiiiiiiiiieiee e s 6
1.8 Importance Of the STUAY .........coveiiiec e 7
1.9 Limitations Of the STUAY.........coeeiiiie e 8
1.9.1 SAMPIE TIMITALIONS .....oviiiiieiieiee bbb 8
1.9.2 TiMiNG OF the STUAY ....cc.oiuiiiiiieee e 9
1.9.3 CONEXTUBIITY ...ttt bbb 10
1.9.4 Quality of data COIECLION..........ccouiiieiice e 10
1.10 ReSearch report OULHINE........cc.eoiiiieie ettt re e 12
CHAPTER TWO — LITERATURE REVIEW .......oooiiii e 13
2.1 INEFOUUCTION ...t b e bbbttt et e bbb b b ere s 13
2.2 The impact of perioperative major adverse cardiovascular eVENts ..........cccccevererenerennnns 14

2.3 Pathophysiology of major adverse events and potential targets for beta blocker therapy .. 14

2.4 Risk stratification and preoperative patient asSeSSMENt...........cceevveiiieiiieiie s 17



2.4.1 Further assessment of the at risk group before elective non-cardiac surgery .............. 19

2.4.2 Management of the at risk group before elective non-cardiac surgery.............cc.co...... 23
2.5 Developments in perioperative beta blockade ............ccccoveviiieiiccicie e 26
2.5.1 THe Pre-POISE BIa......cciieiiiieiieeiie e ese et e et te e reeresra e teebeaneesneeneenee e 26
2.5.2 The POISE Trial and bBEYONd..........ccvoiieiieieiiece e 29
2.5.3 Drawing conclusions from inconclusive eVIAENCE ..........ccooeririiinieiieieese e 30
2.6 Perioperative beta bloCKer therapy ... 33
2.6.1 Identifying appropriate CaNOIGALES. .........cceiiiiriiieiee e 33
2.6.2 Implementation of perioperative beta blockade.............ccccceovviiiiiiiiciec e 44
2.7 Potential barriers to the implementation of perioperative beta blockade as a strategy....... 51
2.8 Other literature pertinent to the STUAY ..........cccoviiiiiriie e 54
2.8.1 Studies describing practice across multiple facilities ...........cccoovevvvieniene e 54
2.8.2 Risk associated with vascular surgery in South Africa.........ccoovivviiiiienencce 55
PR IS U1 4= RSP RTPR 57
CHAPTER THREE — METHODOLOGY ....oooiiiiiiiiiiiieiie e 58
BTN (00 1A (=TS T | USSP 58
3.2 STUAY SITES ..ttt bbbt bbb bbbt bt b et b e bbb bt beere s 59
3.3 STUAY PO ...ttt b bbbttt ettt b ettt ere s 60
3.4 STUAY POPUIALION ...ttt bbbttt b bbb e 60
3.5 Sample population and sampling Method ..o 61



3.0 EXCIUSION CIITEIIA. ..o 62

3.7 Data COIBCTION. ...ttt b bbb ene s 63
3.8 DAtA ANAIYSIS ....cvveveeieeie ettt e eenre e aenraenn 64
L9 FUNGING. ...ttt et e e e s e s b e et e en e e s te et e Rt e e Re e te et e re e reenaenreenn 64
CHAPTER FOUR — RESULTS ...t 65
4.1 GENEIAI DALA. ... ccueeiieeieieee sttt bbbttt 65
4.1.1 STUAY CONUUCT. ..ottt bbbttt eb e 65
4.1.2 Characteristics of the sample popUIatioN ...........cccvreiiiiiiiiii 66
4.1.3 Data reprodUCIDIILY ......cveivieieec e 69

4.2 Description of current intended PractiCe ..........ooveveiiieiiiieie e 73
4.2.1 CHINICIAN TOIES ...t bbb b 74
4.2.2 Patient selection for perioperative beta blockade ............c.ccooiiiiiiinii 82
4.2.3 Specifics of perioperative beta blockade ... 98

4.3 Participant satisfaction With current Strategy ..........ccoceevveviiiieiiieie e 110
4.4 Suggested changes to clinician roles and responsibilities............cccccvvveiieiiiiiccc i 112
4.4.1 Suggested future roles in policy development............ccovviiiiiice i, 113
4.4.2 Suggested future roles in beta blocker INItiation.............ccoovviiiciiiiie 116
4.4.3 Suggested future roles in the titration of beta blocker medication .............cc.ccoceevnee. 118
4.4.4 Suggested future roles in beta blocker withdrawal ...............ccooviiiiiniiie, 120

4.5 Barriers to the implementation of perioperative beta blockade as a strategy ....................... 123

Xi



4.5.1 Problems WIth the @VIAENCE ......eeeeeeeeeeeeeeeeeeee e eeeeeeee e eeeeeeeeeeennnnnnnnne 125

4.5.2 Staffing INSUFFICIENCIES ..ot 126
4.5.3 Hospital related Darriers........ocoovieiiece e 127
4.5.4 Communication and inter-departmental dynamics ..........c.cccvveveviiereeiesieese e 128
CHAPTER FIVE - DISCUSSION. ..ottt 130
5.1 Limitations OF the STUAY........coiiiiiiiieee e 130
5.1.1 Reproducibility OF the reSUILS.........ccoiiiiii s 130
5.1.2 Validity OF the data...........coooiiiiiiiiiee s 133

5.2 Discussion related to the primary objective of the study ...........ccceveiieiiiic i, 134
5.2.1 CHINICIAN TOIES ... bbb r e 135
5.2.2 PAtIENT SEIECTION. ...t bbb 136
5.2.3 Specifics of perioperative beta blockade ............cccoevviiiiieiii 153

5.3 Discussion related to the secondary objectives of the Study ..........ccccoovveieiiicniinee, 161
5.3.1 Participant satisfaction with current strategy .........ccccceeveevieiiiiiiie e 162
5.3.2 Suggested changes to clinician roles and responsibilities............c.ccccoccevveiiiiciienns 163
5.3.3 Barriers to the implementation of perioperative beta blockade as a strategy ............ 172
CHAPTER SIX - CONCLUSION ...ttt sttt snee e e nneas 179
CHAPTER SEVEN — RECOMMENDATIONS FOR FUTURE PRACTICE.........cccccoevveenee. 181
7.1 Clinician reSPONSIDIITIES ........eoiiiiieieiierie bbb 181
A O g =T [T (O I o] - Ut o OO PPP 182

xii



7.2.1 SPecCifiC reCOMMENTALIONS .........eiuiiiiiieieiie ittt 183

7.3 Breaking down the DAITIEIS ........coiiiiiii e 185
LIST OF APPENDICES. ... .o 188
Appendix A Ethics approval CErtifiCate ...........ccvvveiiiieiiieie e 189
Appendix B Post-Graduate Committee approval...........ccccceeeeieeiiiiieiieeie e 190
Appendix C  Participant iNnfOrmation SNEEt.............cccuviriiieieie s 191
Appendix D Consent form for participation in StUdY..........cccooereriiininiinieee e 193
Appendix E Consent form for VOICE reCOIdING .........uverieeerieriinieie s 194
Appendix F Semi-Structured INtEIVIEW ........ccvciiiiiee et 195
Appendix G Additional results that do not contribute to the objectives of the study......... 218
REFERENGCES ... ..otttk sttt ettt sb et e et e e st e e nbeeanbeesbeeantaen 221

LIST OF FIGURES

Figure 2.1 Diagram illustrating the process of risk stratification before non-cardiac surgery ..... 18
Figure 2.2 Illustration of current potential indications for perioperative beta blockade .............. 32
Figure 4.1 Bar graph comparing the years of experience as a specialist in the management of
VaSCUIAT SUMGEIY PAIIENTS ...ttt bbbttt bbbt 68
Figure 4.2 Horizontal bar graph showing the most likely clinician responsible for policy

development at South African training facilities for Vascular SUrgery........cccccocevvenieninnninns 76

Xiii


file:///C:\Documents%20and%20Settings\Administrator\My%20Documents\MMed,%20BB\PBB%20Write%20up\May%202012\Post%20Ch%201-4\Drafts\MMed%20Submission\Final%20submission%20December%202012\Final%20submission.docx%23_Toc342149258
file:///C:\Documents%20and%20Settings\Administrator\My%20Documents\MMed,%20BB\PBB%20Write%20up\May%202012\Post%20Ch%201-4\Drafts\MMed%20Submission\Final%20submission%20December%202012\Final%20submission.docx%23_Toc342149258

Figure 4.3 Horizontal bar graph showing the most likely clinician responsible for identifying
potential candidates for perioperative beta blockade............ccooeiiiiiiiiii s 76
Figure 4.4 Horizontal bar graph showing the most likely clinician responsible for the decision to
institute perioperative beta DIOCKAAE ...........covoiiiiiii e 76
Figure 4.5 Horizontal bar graph showing the most likely clinician responsible for beta blocker
PIESCIIPTION ...ttt b bbbt b bbbt bbb e b e e s e et e e et e b et et be e 77
Figure 4.6 Horizontal bar graph showing the most likely clinician responsible for the titration of
beta blocker medication before major VasCular SUFEIY ..........coeoereririnenieieeee e 77
Figure 4.7 Horizontal bar graph showing the most likely clinician responsible for intraoperative
beta blocker INitiation and TFATION .........cveiiee e sre e 77
Figure 4.8 Horizontal bar graph showing the most likely clinician responsible for beta blocker
withdrawal after VaSCUIAr SUMGEIY ........oiiiieieeie e 77
Figure 4.9 Horizontal bar graph showing the importance of patient risk factors, and the number
of such factors, in the process of determining candidates for perioperative beta blockade.......... 85
Figure 4.10 Horizontal bar graph showing the importance of physiological variables in patient
selection for perioperative beta DIOCKAdE ..........cooiiiiiiiii s 86
Figure 4.11 Horizontal bar graph showing the importance of the type of procedure in deciding
whether to introduce perioperative beta blockade at South African training facilities................. 86
Figure 4.12 Horizontal bar graph illustrating the patient risk factors that make a contribution to
the decision to introduce perioperative beta bloCKade...........cccooveiveieiiniiee e 90
Figure 4.13 Horizontal bar graph illustrating the extent of participant concern about the safety of

introducing beta blocker medication before emergent major vascular SUrgery .........ccoocvevvereenns 93

Xiv


file:///C:\Documents%20and%20Settings\Administrator\My%20Documents\MMed,%20BB\PBB%20Write%20up\May%202012\Post%20Ch%201-4\Drafts\MMed%20Submission\Final%20submission%20December%202012\Final%20submission.docx%23_Toc342149259
file:///C:\Documents%20and%20Settings\Administrator\My%20Documents\MMed,%20BB\PBB%20Write%20up\May%202012\Post%20Ch%201-4\Drafts\MMed%20Submission\Final%20submission%20December%202012\Final%20submission.docx%23_Toc342149259
file:///C:\Documents%20and%20Settings\Administrator\My%20Documents\MMed,%20BB\PBB%20Write%20up\May%202012\Post%20Ch%201-4\Drafts\MMed%20Submission\Final%20submission%20December%202012\Final%20submission.docx%23_Toc342149257
file:///C:\Documents%20and%20Settings\Administrator\My%20Documents\MMed,%20BB\PBB%20Write%20up\May%202012\Post%20Ch%201-4\Drafts\MMed%20Submission\Final%20submission%20December%202012\Final%20submission.docx%23_Toc342149257
file:///C:\Documents%20and%20Settings\Administrator\My%20Documents\MMed,%20BB\PBB%20Write%20up\May%202012\Post%20Ch%201-4\Drafts\MMed%20Submission\Final%20submission%20December%202012\Final%20submission.docx%23_Toc342149262
file:///C:\Documents%20and%20Settings\Administrator\My%20Documents\MMed,%20BB\PBB%20Write%20up\May%202012\Post%20Ch%201-4\Drafts\MMed%20Submission\Final%20submission%20December%202012\Final%20submission.docx%23_Toc342149262
file:///C:\Documents%20and%20Settings\Administrator\My%20Documents\MMed,%20BB\PBB%20Write%20up\May%202012\Post%20Ch%201-4\Drafts\MMed%20Submission\Final%20submission%20December%202012\Final%20submission.docx%23_Toc342149261
file:///C:\Documents%20and%20Settings\Administrator\My%20Documents\MMed,%20BB\PBB%20Write%20up\May%202012\Post%20Ch%201-4\Drafts\MMed%20Submission\Final%20submission%20December%202012\Final%20submission.docx%23_Toc342149261
file:///C:\Documents%20and%20Settings\Administrator\My%20Documents\MMed,%20BB\PBB%20Write%20up\May%202012\Post%20Ch%201-4\Drafts\MMed%20Submission\Final%20submission%20December%202012\Final%20submission.docx%23_Toc342149260
file:///C:\Documents%20and%20Settings\Administrator\My%20Documents\MMed,%20BB\PBB%20Write%20up\May%202012\Post%20Ch%201-4\Drafts\MMed%20Submission\Final%20submission%20December%202012\Final%20submission.docx%23_Toc342149260
file:///C:\Documents%20and%20Settings\Administrator\My%20Documents\MMed,%20BB\PBB%20Write%20up\May%202012\Post%20Ch%201-4\Drafts\MMed%20Submission\Final%20submission%20December%202012\Final%20submission.docx%23_Toc342149263
file:///C:\Documents%20and%20Settings\Administrator\My%20Documents\MMed,%20BB\PBB%20Write%20up\May%202012\Post%20Ch%201-4\Drafts\MMed%20Submission\Final%20submission%20December%202012\Final%20submission.docx%23_Toc342149263

Figure 4.14 Horizontal bar graph illustrating the effect that abnormalities of the cardiovascular
system had on the decision to introduce beta blockers before major vascular surgery................ 94
Figure 4.15 Horizontal bar graph illustrating the effect that respiratory disease had on the
decision to introduce perioperative beta blockade............cccooiiiiiiiiie 95
Figure 4.16 Horizontal bar graph illustrating the effect that sepsis, diabetes mellitus, advanced
age and calcium channel blocker medication had on participant concern for commencing beta

0] (oo NG g 0 T=T0 | o= 1 (o] o USSR 96
Figure 4.17 Horizontal bar graph illustrating the lack of a change in the way that patients were
managed and monitored when perioperative beta blockade was implemented.............c.cc......... 107
Figure 4.18 Horizontal bar graph illustrating the routine prescription of statin medication, and the
different areas of focus of anaesthesiologists and vascular surgeons in patients requiring major
VASCUIAE SUIGETY ..ttt bbbttt bbbt bbbt e e e e bttt benne s 108
Figure 4.19 Horizontal bar graph illustrating participant satisfaction with the current
perioperative beta blockade strategy being implemented at their respective hospitals .............. 110
Figure 4.20 Horizontal bar graph illustrating the suggested changes to clinician responsibility for
POLICY AEVEIOPMENT ...ttt 114
Figure 4.21 Horizontal bar graph showing the specialties that should be included in policy
development when controlled by a multidisciplinary team ... 115
Figure 4.22 Horizontal bar graph showing the variety of recommendations for a lead clinician in
the event of a multidisciplinary team approach to policy development ...........c.cccoovevviieieenns 115
Figure 4.23 Horizontal bar graph showing the suggested changes in responsibility for initiation

of beta blockers in the perioperative Period...........ocooiiiiiiiiieieie e 117

XV



Figure 4.24 Horizontal bar graph illustrating current and suggested clinician responsibility for
the titration of beta blockers before major vascular SUFgery.........ccoiiiiiiiieieiciesc e 119
Figure 4.25 Horizontal bar graph illustrating suggested change in the responsibility for beta
blocker withdrawal after major vascular surgery when used as a perioperative risk reduction
(LT )PP PT PR 121
Figure 4.26 Horizontal bar graph showing barriers to the implementation of perioperative beta
blockade related to problems with evidence available in the literature............ccccoecvvieiiverirennnne 123
Figure 4.27 Horizontal bar graph highlighting the staffing insufficiencies that may have an
impact on the practice of perioperative beta blockade.............ccccoviiiiiiiiiii 123
Figure 4.28 Horizontal bar graph showing hospital related barriers to the implementation of
perioperative Deta DIOCKAAE ............ooveiiiie e 124

Figure 4.29 Horizontal bar graph highlighting the communication and inter-departmental

dynamics that may have an impact on the practice of perioperative beta blockade.................... 124
LIST OF TABLES
Table 2.1 Revised Cardiac Risk Index and incidence of major cardiac complications................ 20

Table 2.2 Table identifying limitations of the randomised controlled trials that assess the effect
of perioperative beta blockade as an intervention Strategy .........coceoevereiirisieeiieiesese e 28
Table 4.1 Table illustrating participant responses for staff numbers, specialist involvement, and

the number of lists at aCh hOSPItAl............cccooiiiiiii s 67

XVi


file:///C:\Documents%20and%20Settings\Administrator\My%20Documents\MMed,%20BB\PBB%20Write%20up\May%202012\Post%20Ch%201-4\Drafts\MMed%20Submission\Final%20submission%20December%202012\Final%20submission.docx%23_Toc342149281
file:///C:\Documents%20and%20Settings\Administrator\My%20Documents\MMed,%20BB\PBB%20Write%20up\May%202012\Post%20Ch%201-4\Drafts\MMed%20Submission\Final%20submission%20December%202012\Final%20submission.docx%23_Toc342149281
file:///C:\Documents%20and%20Settings\Administrator\My%20Documents\MMed,%20BB\PBB%20Write%20up\May%202012\Post%20Ch%201-4\Drafts\MMed%20Submission\Final%20submission%20December%202012\Final%20submission.docx%23_Toc342149282
file:///C:\Documents%20and%20Settings\Administrator\My%20Documents\MMed,%20BB\PBB%20Write%20up\May%202012\Post%20Ch%201-4\Drafts\MMed%20Submission\Final%20submission%20December%202012\Final%20submission.docx%23_Toc342149282
file:///C:\Documents%20and%20Settings\Administrator\My%20Documents\MMed,%20BB\PBB%20Write%20up\May%202012\Post%20Ch%201-4\Drafts\MMed%20Submission\Final%20submission%20December%202012\Final%20submission.docx%23_Toc342149284
file:///C:\Documents%20and%20Settings\Administrator\My%20Documents\MMed,%20BB\PBB%20Write%20up\May%202012\Post%20Ch%201-4\Drafts\MMed%20Submission\Final%20submission%20December%202012\Final%20submission.docx%23_Toc342149284
file:///C:\Documents%20and%20Settings\Administrator\My%20Documents\MMed,%20BB\PBB%20Write%20up\May%202012\Post%20Ch%201-4\Drafts\MMed%20Submission\Final%20submission%20December%202012\Final%20submission.docx%23_Toc342149283
file:///C:\Documents%20and%20Settings\Administrator\My%20Documents\MMed,%20BB\PBB%20Write%20up\May%202012\Post%20Ch%201-4\Drafts\MMed%20Submission\Final%20submission%20December%202012\Final%20submission.docx%23_Toc342149283

Table 4.2 Table showing opinion on the degree of consistency in approach, and the processes
relied upon in the decision to introduce beta blocker medication ............cccooeviiiiiiiiiiiieniens 70
Table 4.3 Table showing timing of any modification to approach, and the motivation for any
reported MOdITICATION MAUE ........coieiiiie e sbeetesneeste e e 72

Table 4.4 Table showing participant opinion on which clinicians were responsible for various

aspects of perioperative beta DIOCKAdE ..........cccoiieiiiiic 75
Table 4.5 Table showing the important determinants of patient selection ...........ccccceevvvereenenne. 83
Table 4.6 Table showing important risk factors in patient selection ...........ccccoccevievieiienieiesnnne 89

Table 4.7 Table showing the participant responses for the frequency of perioperative beta
blockade and intraoperative beta DIOCKEr USE ..........cccuiiiiiiiiiie e 98
Table 4.8 Table showing the agents used, the reason for the choice of agent, and the initial

ORI 11011 o] E TP TR TSP TP TP PP PRPRO 101
Table 4.9 Table showing participant responses for ideal and reported actual duration of beta
blocker medication DETOIE SUMGEIY ......cuiiiiiee e 104
Table 4.10 Table showing participant reports on when and how beta blockers were withdrawn
ATEET SUIGRIY ..ttt bbbttt bbb bt bbbt e sttt e b et st ne e 106
Table 4.11 Table identifying further routine and commonly considered practice in patients
UNAergoing Major VASCUIAT SUFGEIY ........cuiueiiiisieniesie sttt sttt b 109
Table 4.12 Table showing the desire for a greater role for anaesthesiologists irrespective of
participant satisfaction With CUITeNt PraCtiCe ..........cevviieiieie i 113

Table G. Table showing individual opinions on aspects of perioperative beta blockade........... 219

XVii



LIST OF ACRONYMS AND ABBREVIATIONS

ACCF/AHA- American College of Cardiology Foundation, American Heart Association Task

Force on Practice Guidelines

ACE Inhibitor- Angiotensin Converting Enzyme Inhibitor medication

Anaes- Anaesthesia team

Anaes s- Specialist anaesthesiologist

Anaes r- Registrar/trainee anaesthetist

BBSA- Beta Blocker in Spinal Anaesthesia study

BP- Blood pressure

bpm- Heart rate in units of beats per minute

CAD- Coronary artery disease

CASS- Coronary Artery Surgery Study

Cardio- Cardiologist

CCF- Congestive cardiac failure

CF- Clinical Fellow/ Specialist vascular surgery trainee

CI- Confidence Interval

COPD- Chronic obstructive pulmonary disease

xviii



CPET- Cardiopulmonary Exercise Testing

CREF- Clinical risk factor

CRP- C-Reactive Protein

Crit care- Critical care specialist

DECREASE- Dutch Echocardiographic Cardiac Risk Evaluation Applying Stress

Echocardiography Study Group

DIPOM- The Dlabetic PostOperative Mortality and Morbidity trial

DM - Diabetes Mellitus

dly- daily

ECG- Electrocardiogram

ESC- European Society of Cardiology

HMGCoA Reductase Inhibitor- Enzyme inhibitor in cholesterol synthesis pathway, also known

as statin medication

HPCSA- Health Professions Council of South Africa

HR- Hazard ratio

ICU- Intensive Care Unit

IHD- Ischaemic heart disease

iv- Intravenous drug administration

Xix



MACE- Major adverse cardiovascular event

MaVS- Metoprolol after Vascular Surgery study

McSPI- Multicenter Study of Perioperative Ischemia Research Group

MDT- Multidisciplinary Team

mg- milligram

MRTD- Maximum recommended therapeutic daily dose

mmHg- millimetres of mercury

NNT- Number needed to treat

OR- Odds ratio

PAC- Pulmonary Artery Catheter

PAR- Population attributable risk

PBB- Perioperative beta blockade/ Perioperative beta blocker therapy

PCRRT- Perioperative Cardiac Risk Reduction Therapy protocol

PD- Pharmacodynamics

PK- Pharmacokinetics

PMI- Perioperative myocardial infarction

po- per 0s

XX



POBBLE- PeriOperative Beta-BLockadE for patients undergoing infrarenal vascular surgery

POISE- PeriOperative Ischemic Evaluation Study Group

RCRI- Revised Cardiac Risk Index

stat- A medical abbreviation derived from the Latin word ‘statum’ meaning immediately

TEE- Transoesophageal Echocardiography

TIA- Transient Ischaemic Attack

VASSA- Vascular Surgery Society of Southern Africa

VS- Vascular surgery team

VSr- Vascular surgery registrar

VSs- Specialist vascular surgeon

XXi



CHAPTER ONE - INTRODUCTION

1.1 Problem Statement

The use of beta blocker medication as a tool to reduce perioperative adverse events in patients
undergoing non-cardiac surgery is controversial. The current intended approach at South African
specialist training facilities, in terms of perioperative beta blockade (PBB) in patients undergoing

major vascular surgery, is not known.

1.2 Aim

The aim of this study is to determine how specialist training facilities in South Africa have
chosen to implement PBB as a risk reduction strategy, and to assess the potential need for

revision of their approach, in the light of ongoing controversy.

1.3 Objectives

1.3.1 Primary Objective

To describe current intended practice, with respect to the use of PBB as a tool for risk reduction,
in patients undergoing major vascular surgical procedures at South African specialist training

facilities for vascular surgery.



1.3.2 Secondary Objectives

a) To determine whether the anaesthesiologists and vascular surgeons included in the study

are satisfied with their institution’s current approach to the implementation of
perioperative beta blockade, as a risk reduction strategy in the perioperative management

of patients undergoing major vascular surgery.

b) To report suggested future modifications to clinician responsibilities in the

implementation of perioperative beta blockade.

c) To identify potential barriers to the safe and effective implementation of perioperative

beta blockade as an intervention.

1.4 Research assumptions and definitions

The following assumptions were made:

It was assumed that the invited participants would be aware of current intended practice
at their hospital.

It was assumed that the specialist training facilities in the state sector are more likely to
have a structured approach, to optimal perioperative care of major vascular surgery

patients, than non specialist hospitals in the state sector.



The following definitions are important in the study:

Recognised training facility for vascular surgery - A hospital that is linked to a tertiary
institution and is accredited as a site for the training of super-specialists in the field of vascular
surgery. Accreditation is through the Health Professions Council of South Africa (HPCSA) and

recognition is acknowledged by the Vascular Society of Southern Africa (VASSA)

Perioperative beta blockade/ Perioperative beta blocker therapy (PBB) - The introduction of
beta adrenergic antagonist medication, around the time of surgery, as an intervention targeting a

reduction in the risk of the patient suffering a major adverse cardiac event.

Procedures

e Major vascular surgery- Vascular surgical procedures consistently associated with >5%
risk of a major adverse cardiac event. This includes procedures on the aorta and other
major vessels, and peripheral vascular surgery. For the purposes of this study it does not
include endovascular aneurysm repair, peripheral arterial angioplasty, surgery to the

carotid arteries and limb amputations.

Personnel

¢ Anaesthesiologist- A fully qualified and registered specialist in the field of anaesthesia.

e Vascular anaesthesiologist - Anaesthesiologist with a special interest in vascular surgery.
For the purpose of this study, this is defined as an anaesthesiologist who is involved in
the provision of anaesthesia for vascular surgery patients on a regular basis, or who
contributes to a multidisciplinary vascular surgery meeting, and who claims to have a

special interest in the field.



e Vascular surgeon- A fully qualified and registered specialist in the field of vascular
surgery.

o Clinical fellow in vascular surgery- A fully qualified general surgeon registered in a
fellowship program for vascular surgery.

o Registrar- A fully qualified medical practitioner registered for training as a specialist.

e Paired participants- The anaesthesiologist and vascular surgeon participants employed at

the same facility.

1.5 Study design

This is a descriptive study of current practice, based on the results of a semi-structured face-to-

face interview and questionnaire.

1.6 Ethical considerations

1.6.1 Ethics clearance

The study was approved by the regional Ethics Committee — the Committee for Research on

Human Subjects (Medical) of the University of the Witwatersrand. (Appendix A)

1.6.2 Post-Graduate approval

The study was approved by the Post-Graduate Committee of the University of the

Witwatersrand. (Appendix B)



1.6.3 Participant approval

Participants were invited to participate in the study. Participants received a printed document
(Appendix C) explaining the reason for the study, exactly what participation would involve,
their right to refuse to participate without any repercussions, the assurance that their participation
would not be revealed, that they would not be personally identified in the research report, and

their right to withdraw from the study at any time without any repercussion.

A 24-hour contact number was supplied should they have required further information. Written

informed consent was obtained from all participants agreeing to participate. (Appendix D)

Furthermore, written informed consent for the voice recording of the interviews was obtained
from all participants. (Appendix E) Their consent was obtained after written and verbal
explanation of the implications of the recording of the interview. It was explained that the
recorded interviews would be processed in accordance with the regulations of the Health
Professions Council of South Africa.' The need to retain the recordings for two years, before

being destroyed, was explained to all of the participants.

1.6.4 Declaration of Helsinki

The research was conducted according to the principles described in the Declaration of Helsinki.?



1.7 Summary of methodology

The Vascular Society of Southern Africa (VASSA) was approached. The society identified seven
hospitals as the only recognised facilities for academic training in the field of vascular surgery in
South Africa. One anaesthesiologist and one vascular surgeon from each of the seven facilities
were invited to participate in the study. A selective approach was used to identify appropriate

candidates for inclusion in the study.

A semi-structured guestionnaire (Appendix F) was developed to facilitate the gathering of
information with potential relevance to the study objectives. The research tool was tailored to

optimise the process of data collection by means of a face-to-face interview.

Appropriate anaesthesiologist candidates were identified by the Head of the Department of
Anaesthesia at each hospital. VASSA helped to identify appropriate vascular surgeon candidates

from each of the seven hospitals.

Interviews with the anaesthesiologist and vascular surgeon, at each of the hospitals, were
conducted separately, and in no particular order. The order of recruitment into the study

depended solely on the availability of the participant and investigator.

Data collection was simplified by the voice recording of the interviews. The data was coded from
the outset to protect the participants from potential identification. Only the principal investigator
has had access to the codes. The principal investigator was responsible for the conduct of all 14

interviews.

Data was analysed after consultation with a statistician.



The participants will receive feedback on the results of the study.

1.8 Importance of the study

Vascular surgery patients are a group of patients at high risk for perioperative mortality and
morbidity. A large burden of cardiovascular risk factors makes vascular surgery patients prime
candidates for perioperative risk stratification and optimisation. However, identifying patients
that stand to benefit from PBB remains poorly defined, despite widespread interest in the

practice.

This study was initiated shortly after the publication of a landmark trial® that has forced a change
in international consensus guidelines.* This may imply a need to change the way in which the
practice of PBB is implemented. With the current confusion and previously widely accessed
guidelines being called into question, it was not known whether South African clinicians at
academic institutions had reacted to recent developments. Neither was it known what the current

practice was at these facilities.

This study is important in that it will be the first to describe and compare intended practice

across South Africa.

It will highlight aspects of practice that are common to all facilities and aspects that may require
review. Role players will be more accurately defined and an assessment of the degree of
similarity, or difference, in opinion between the anaesthesiologists and vascular surgeons will
help clarify responsibilities for policy development in the future. An assessment of the perceived

barriers to PBB will identify areas requiring an improved allocation of resources.



The study is expected to facilitate discourse on controversies and raise awareness. Increased
awareness may spark greater interest and subsequent improvement in the management of patients

undergoing major vascular surgery.

Any improvements made at training facilities may influence practice at other hospitals, and can
be expected to determine future practice of the clinicians that emerge from these centres. In
addition, clinicians practicing outside of the specialist training environment may be interested in
the approach of specialists at academic centres, as they seek direction on how to respond to

differences in the recommendations of consensus committees and respected authors in the field.

South Africa has a large burden of cardiovascular disease. Strategies that appear to be effective
elsewhere in the world may not translate into best practice in the South African environment.
Defining current practice in South Africa, and particularly, at institutions where research is
actively promoted, is an important first step towards more definitive research. It is envisaged that
this report will foster improved communication between academic institutions, and will facilitate

multicentre research in the future.

1.9 Limitations of the study

1.9.1 Sample limitations

The study method aimed for the inclusion of 14 participants. Although, the sample size is small,

it is fully inclusive of a defined group of participants.



No power calculation, in an attempt to target statistical significance during data analysis, was
necessary. Sufficient numbers of participating hospitals, to reach statistical significance, is not
achievable in the South African environment, as a consequence of the markedly limited number
of vascular surgery training facilities. In fact, even the private healthcare sector has a limited
number of vascular surgeons practicing in the field of VVascular Surgery alone. The inclusion of
this group would have created potentially prohibitive logistical challenges, and would likely have

introduced bias that would have been difficult to avoid.

1.9.2 Timing of the study

Recommendation for changes in practice have materialised since the publication of a recent
landmark randomised controlled trial.® This trial has had an effect on interpretation of the
evidence for PBB as an intervention strategy. The most recent international consensus
guidelines** were published less than six months before the conduct of interviews. Therefore,
there had been a relatively short window period for a change in practice related to the shift of
emphasis in the guidelines. The description of current practice may have preceded planned
changes as a result of the inevitable lag in response to shifts in theory. The results of this study
reflect opinion on current practice at the time of the interview only. The research tool was
designed to further describe recent changes and opinion on the need to modify practice in the
immediate future, but the focus of the study was on current practice and is, therefore, time

sensitive.



1.9.3 Contextuality

The aim was to describe current practice at the recognised academic training centres. The
findings of the study are subject to contextual limitation. The highly select population that was
targeted may, or may not, reflect current academic opinion throughout South Africa. The
likelihood of awareness of developments in the literature at academic institutions was one of the
assumptions made in the study design. It is possible that the practice at training facilities will
have an impact on the future approach of specialists emerging from these centres, but validity of

the study is not dependant on this assumption.

In South Africa many contributions to academic medicine are initiated from the private medical
sector. With hospitals in the private medical sector excluded from the study, there is no

assumption made that the findings are a reflection of current practice at these hospitals.

Furthermore, it is possible that current practice at South Africa’s recognised training facilities
may not reflect best practice, and care will be required not to imply that the findings should be

viewed as a standard of care.

Despite contextual limitation, the study remains valid. A large number of patients undergo major
vascular surgery in the state sector, and addressing issues surrounding their management is

important.

1.9.4 Quiality of data collection

A disadvantage of survey research is that it may be difficult to gather detailed data, and that by
attempting to cover too wide a range of questions, there may not be an adequate account of the
relevant issues. In addition, limitations of the research tool are inevitable.
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Attempts to reduce the impact of these potential limitations were actively pursued during study
and research tool design. Participant comments obtained during the interview were recorded for
assessment, in an attempt to increase the depth of data collected. Although the research tool has
not been previously validated, it was carefully designed to meet the study objectives, and was

piloted in an attempt to increase its’ reliability.

The Head of the Department of Anaesthesia at each of the hospitals included in the study
identified potential appropriate candidates for participation. VASSA helped to identify
appropriate vascular surgeons for participation in the study. The identification of appropriate
candidates was important, as the opinion of clinicians actively involved in the management of
vascular surgery patients are more likely to reflect actual practice. Despite the selection process
employed, it is possible that the role players in practice development, for major vascular surgery
patients, may not have been the participants that were ultimately recruited into the study. In
addition, the intended practice of the participant may not be a reflection of the intended practice
of other clinicians practicing at the same hospital. The semi-structured interview attempts to

establish whether this was a likely occurrence.

Finally, the study set out to describe intended practice and this may not be aligned with actual
practice. Further research will need to be conducted to assess whether intended practice

translates into actual practice at these hospitals.
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1.10 Research report outline

This research report comprises the following chapters:

Chapter One — the introduction to the study, including the aim and objectives of the study, and a

brief summary of the methodology used.

Chapter Two — a review of the literature pertinent to topics raised by the study.

Chapter Three — an in-depth description of the methodology used for the study.

Chapter Four — the results of the study.

Chapter Five — an interpretation and discussion of the results of the study.

Chapter Six —a summary of the study, and conclusions drawn from the study.

Chapter Seven — recommendations made for future development of perioperative beta blockade.
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CHAPTER TWO - LITERATURE REVIEW

2.1 Introduction

It has been estimated that in excess of 200 million major surgical procedures are undertaken
worldwide every year.® Cardiovascular complications, in particular, are a lead cause of morbidity
and mortality, regardless of the type of surgery.”® Cardiac death has an incidence of 0.5-1.5%,
and major cardiovascular complications during the perioperative period affect 2-3.5% of all

patients undergoing major non-cardiac surgery.”

The risk of suffering a major perioperative cardiac event is increased in patients with, or at risk
of cardiac disease.’ Patients presenting for vascular surgery have a high incidence of cardiac

disease, 10

and those patients undergoing aortic surgery, other major vascular procedures, and
peripheral vascular surgery, have a greater than 5% risk of suffering a major cardiovascular
event (non fatal myocardial infarction or cardiac death).*> Therefore, strategies aimed at the
prevention of complications in the perioperative period have become a principle focus for

clinicians involved in the management of patients undergoing major vascular surgery.

The introduction of beta blocker medication around the time of major non-cardiac surgery is a
strategy that has been used to target a reduction in the incidence and severity of major adverse
cardiovascular events (MACE).>**® However, the recommendations for use of beta blocker

medication, solely to target a reduction in perioperative MACE, remain controversial.
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2.2 The impact of perioperative major adverse cardiovascular events

Perioperative myocardial infarction (PMI), congestive cardiac failure (CCF) and arrhythmia are

considered to be major adverse cardiovascular events (MACE).®

PMI is a powerful independent predictor of mortality and is the commonest cause of
perioperative cardiac death.*° It is associated with a 15-25% inhospital mortality.® Patients who
initially survive a myocardial infarction in the postoperative period, have a significantly elevated
independent risk of a further cardiac complication within two years of surgery (HR 20.0, 95%

Cl: 7.5-53.0).%

Myocardial ischaemia (particularly if it is sustained over a long period) and myocardial damage
(elevated Troponin assay) predict an adverse effect on short, intermediate and long term
cardiovascular outcome.?** Myocardial ischaemia, as evidenced by ST segment depression on
electrocardiogram, is common in the first 72 hours after vascular surgery, and has an association

with worse outcome.?

Furthermore, patients who experience a cardiac complication are also more likely to experience
additional non-cardiac complications, resulting in further risk as a result of prolonged

hospitalisation.?*

2.3 Pathophysiology of major adverse events and potential targets for beta blocker therapy

Although still incomplete, the understanding of the pathophysiology of PMI is critical to the

development of appropriate strategies aimed at reducing perioperative cardiac morbidity and
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mortality.”>?® Efficacy of perioperative beta blockade (PBBY), as a risk reduction strategy,

depends on a reduction in the incidence of major perioperative cardiovascular events.

Myocardial infarction in medical patients is commonly related to plaque rupture (70%) in
coronary vessels without significant stenoses.?’ In patients undergoing non-cardiac surgery,
plaque rupture and imbalance between myocardial oxygen supply and demand are the two
processes involved in myocardial infarction.?®?® The overall contribution of each of these

mechanisms is thought to be approximately equal.?®

Almost 90% of PMI’s occur within the first week of surgery, but events continue throughout the

period of hospitalisation.?® The majority of PMI’s occur soon after surgery,?*

a period
characterised by catecholamine levels that continue to rise.***? Routine monitoring of
postoperative Troponin assays, using new diagnostic criteria, suggests that the majority of PMI’s

occur within 12 — 32 hours of surgery.® This is earlier than previously realised.

Contemporary theories on the pathophysiology of PMI are not uniform.?%3* A recent review®®
consolidates information gained from post-mortem studies, preoperative coronary angiography
and inducible myocardial testing studies, perioperative Holter and haemodynamic studies, in
addition to the studies of Troponin surveillance that have received the attention of other experts
in the field.*® The authors suggest that plaque rupture-type PMI occurs randomly throughout the
perioperative period, but that imbalances between myocardial oxygen supply and demand, in
patients with significant coronary artery stenoses, are responsible for the majority of PMI’s in the
first 3 — 4 days after surgery.?® Derangements in flow (significant coronary artery stenoses and
sustained periods of postoperative hypotension), hypercoagulability (platelet activation as a

result of high shear stress and a thrombogenic blood profile as a result of the inflammatory
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response), and endothelial priming or damage (regions of low shear stress allow pro-
inflammatory cytokine upregulation and flow separation increases the contact between activated
platelets and damaged endothelium), create the optimal milieu for stagnation and thrombus
formation.?® The increase in myocardial oxygen demand due to sympathetic activation associated

with major surgery exacerbates the supply-demand mismatch.

Myocardial ischaemia is a likely precursor to many of the perioperative adverse events.”* The
development of myocardial ischaemia and myocardial infarction during the perioperative period
has been associated with increases in heart rate.?* However, the immediate beneficial effects of
beta blockers, administered in this setting, are not restricted to the control of heart rate.
Attenuation of the cardiotoxic effects of catecholamines limits the increase in myocardial oxygen
demand related to heart rate, contractility and increased systolic blood pressure.?*** The
antiarrhythmic properties of beta blockers are a further favourable effect.® Supply is enhanced
by prolongation of diastole, and possibly by an improved distribution of coronary blood flow to
the subendocardium.*® Vessel patency is promoted by a reduction in shear stresses across

vulnerable atherosclerotic plaque, and centrally mediated inhibition of platelet aggregation.®**’

Ventricular remodeling with improved coronary flow reserve,* changes in myocardial gene

%940 inhibition of catecholamine induced necrosis and apoptosis,* and a number of

expression,
anti-inflammatory effects,*! are potential delayed benefits of PBB. A recent meta-analysis shows
that an elevated C-Reactive Protein (CRP) level predicts long term cardiovascular outcome in

vascular surgery patients.*”? Lower levels of CRP in patients with coronary artery disease treated

with beta blockers, implies a reduction in inflammation.**** These anti-inflammatory effects may

play a role in the stabilisation of atherosclerotic plague.
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2.4 Risk stratification and preoperative patient assessment

Quantifying the risk to a patient undergoing non-cardiac surgical intervention allows clinicians to

consider the potential for benefit of introducing medical therapies, or of conducting further

investigations that may ultimately lead to recommendation for pre-emptive coronary

intervention. Appropriate counselling of patients provides further motivation for exploring

methods of patient risk assessment.

Guidelines have been published with recommendations for the assessment of patients before

non-cardiac surgery.*> However, not all aspects of these consensus guidelines are universally

accepted.

The course of management of three groups of patients is widely accepted:

Patients for whom the risk of delaying emergent surgery outweighs any benefit that may
be achieved by further assessment, should not have surgery delayed. Active cardiac
conditions and cardiovascular risk factors should be addressed concurrently and in the
postoperative period.

Patients that have active cardiac conditions, defined broadly as unstable coronary
syndrome, decompensated or acute cardiac failure, significant cardiac arrhythmia, or
severe/symptomatic valvular heart disease, require assessment and treatment before all
but the most emergent indications for surgery.

Patients at low risk, in terms of the type of procedure, risk factor burden, or functional
status, should proceed to surgery without delay pending further cardiac investigation or
introduction of beta blockade. Intervention in these low risk patients is unlikely to result

in improved outcome.
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The most useful assessment methods and perioperative management of the residual ‘at risk’
group of patients (group iv) is less uniformly accepted. The four groups of patients and suggested

management of each group is illustrated in Figure 2.1.

1) Emergency surgery

Surgery not delayed

Active cardiac conditions and
cardiovascular nisk factors addressed
concurrently

Patients

Requiring

Non-cardiac
Surgery

11) Active cardiac conditions

* Acute coronary syndrome

= Decompensated or acute heart
failure

* High grade cardiac arrhythmma

= Severe/ symptomatic valvular
heart disease

1v) At risk for major adverse

cardiovascular event (MACE) Assessment and management of

underlying cardiac condition to
* Intermediate or igh precede elective surgery
nsk procedure
OR
« Multiple chinical nsk
factors
OR i) Low risk
+ Poor or unknown )
functional status * Low risk procedure,
= (One or no nsk factors and
Consider further investigation « Good functi ctatus

only if it will change (=4 METS)
management

Proceed to e
Consider introduction of beta e

blocker medication No extra investigation or mntervention
required

Figure 2.1 Diagram illustrating the process of risk stratification before non-cardiac surgery
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2.4.1 Further assessment of the at risk group before elective non-cardiac surgery

There are two important considerations during the preparation of at risk patients before elective
non-cardiac surgery. The need for further investigation to determine the presence or extent of
cardiac disease should be considered, but only if the results will have an impact on subsequent
management.*” In addition, the potential to benefit from introduction of specific medical
therapies should be contemplated. The desire to accurately predict which patients are likely to
complicate in the perioperative period has become a major focus in modern day Anaesthesia,
because both of these considerations rely on understanding patient risk. However, despite
widespread interest in methods of risk stratification, the understanding of risk remains

rudimentary.

A number of risk factors are associated with subsequent cardiac events, and stratification tools
have been developed to aid clinicians in understanding the extent of risk.”**>*® The greater the
number of risk factors that a patient has, the higher the chance is of suffering a perioperative
cardiac event.” The balance between risk and benefit is biased toward intervention for those
patients who are at higher risk of an adverse cardiovascular event. Therefore, clinical risk indices
that allow prognostication have become an essential component of preoperative patient

assessment.*®

The use of the revised cardiac risk index (RCRI) is currently favoured as a step in the process of
determining the need for further assessment and patient suitability for PBB as a risk

intervention.*® This index assesses six factors; ischaemic heart disease (IHD), congestive cardiac
failure (CCF), cerebrovascular disease, insulin requirement for the treatment of diabetes mellitus

(DM), plasma creatinine >2mg/dl and high risk surgery.
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Table 2.1 Revised Cardiac Risk Index and incidence of major cardiac
complications

Number of risk factors Rate of major cardiac events
0 0.4% (95%CI 0.05-1.5%)
1 0.9% (95%CIl 0.3-2.1%)
2 6.6% (95%CIl 3.9-10.3%)
>3 11% (95%CI 5.8-18.4%)

(Adapted from Lee et al7) Revised Cardiac Risk Index risk factors:
High risk surgery; history of congestive heart failure; coronary artery disease; cerebrovascular

disease, diabetes requiring insulin; preoperative creatinine >2mg/dl

The RCRI provides an accurate prediction of cardiovascular complication, and has been
validated outside of the population in which it was derived.*” However, the impact of different
risk scores on management recommendations is inconsistent.*> Concern has also been raised
about the under-estimation of risk when the RCRI is used for prognostication in patients with

multiple clinical risk factors,***’

and also reduced accuracy in patients undergoing vascular
surgery.tt124749 A number of risk scores, specific to vascular surgery, have been reported,>®>?
but they are derived from small populations, they relate predominantly to aortic procedures, and

also do not report on the spectrum of major adverse cardiac events assessed in the RCRI.

Other investigators have suggested that the addition of age as a risk factor, further stratification
based on the type of vascular procedure, and adjustment for the presence of hypertension may
improve the accuracy of risk assessment.™? It has also been suggested that expanding analysis to
all causes of mortality, and further inclusion of the use of beta blocker medication and statins,
may improve prediction of overall perioperative mortality.'! In 2010, subsequent to the

publications cited above, the Vascular Study Group of New England published data
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demonstrating that the RCRI performs poorly in risk prediction for patients undergoing major
vascular surgery, and that a risk index derived and validated from their own cohort of patients
performs better.*® The Vascular Study Group Cardiac Risk Index (VSG-CRI) includes increasing
age, smoking, an abnormal cardiac stress test, long term beta blocker therapy, and chronic
obstructive pulmonary disease; this is in addition to four of the six risk factors assessed in the
RCRI (insulin-dependent diabetes mellitus, coronary artery disease, congestive heart failure and

renal impairment).*® Previous cardiac catheterisation was noted to be protective.*®

Data from a study conducted at Inkosi Albert Luthuli Central Hospital, suggests that indices
derived in the western world may not be reliable in the South African environment.> This
retrospective, single centre study has insufficient power to determine an association with a
history of IHD, CCF, cerebrovascular accident (CVA) or DM, but identified a serum creatinine
level of greater than 180umol.I"* (OR 3.02, 95% CI: 1.06-8.59, p=0.038) and a positive history of
smoking (OR 3.40, 95% CI: 1.09-10.62, p=0.035) as statistically significant predictors of cardiac
death.>® Although a study conducted in American Veterans did not demonstrate an increased
mortality in smokers,>* the findings of Biccard et al>* and the Vascular Study Group of New
England*® call for reassessment, both in South Africa and internationally, because a history of

smoking was not previously evaluated as a risk factor in risk indices.”**4>4°

Results of the Coronary Artery Surgery Study (CASS) suggested that there was merit in
evaluation for the presence of coronary artery disease, and subsequent coronary revascularisation
before high risk procedures.> On the basis of what is now considered to be misleading data from
this particular study, that is subject to multiple limitations,* exercise or pharmacological stress
testing was previously advocated for delineation of underlying coronary artery disease (CAD) in
patients with risk factors undergoing high risk procedures.*’
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The negative predictive value of preoperative testing is consistently greater than 90%, and often
approaches 100%, regardless of the testing method.** Therefore, a negative test result is helpful
in excluding significant coronary artery disease (CAD), and is associated with low subsequent
event rates.”® However, the positive predictive value of preoperative testing is as low as 10% for
exercise testing,” and ranges from 2-20% for radionuclide myocardial perfusion imaging
techniques, to 0-33% for dobutamine stress echocardiography. Therefore, many patients with a
positive test result may not have significant CAD. The pre-test probability of the patient having
CAD, and continuous rather than categorical assessment of test results, has an impact on the
likelihood of a positive test result reflecting the presence of clinically significant CAD.® Clinical
risk scoring, assessment of the severity and extent of ischaemia, and evidence of reversible as
opposed to fixed perfusion defects, increases the reliability of a positive test result and allows a
more accurate prediction of the risk for a myocardial infarct or cardiac death postoperatively.*>®
Therefore, it is now recommended that testing, to define regional ischaemia and the potential for

reversibility, should be restricted to patients at high risk for perioperative cardiac events, and

only then if the results will alter the course of management.*®

As a consequence of deficiencies in the recommended risk stratification processes,*” particularly

in patients undergoing vascular surgery, 2474

there has been expanding interest in other
investigations that may add valuable information. Biomarker assays for B-type Natriuretic
Peptide (BNP),**? and its precursor Pro-BNP,**** have been advocated as preoperative and
postoperative predictors of adverse cardiac outcomes. A meta-analysis published by Rodseth et
al®® suggests that intermediate risk groups can be more accurately reclassified on the basis of an

elevated preoperative BNP result. However, a more recent publication questions the utility of the

RCRI in reclassification of intermediate risk vascular surgery patients on the basis of an
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intermediate BNP result.®? Postoperative measurement of Troponin level also aids in the
prediction of outcome.®>® Unfortunately these investigations have not yet been paired with
interventions that have demonstrated more favourable outcomes. However, it is implied that they

may have a role in risk stratification and perioperative decision making.

Similarly, the use of cardiopulmonary exercise testing (CPET), to gain better understanding of
the likelihood of high risk patients coping with the stress of major surgery, continues to gain
support.®”®® However, the role of such testing in determining the need for preoperative

intervention remains unclear.%®"°

2.4.2 Management of the at risk group before elective non-cardiac surgery

i.  Preoperative coronary revascularisation

It is uncommon for the results of preoperative testing in asymptomatic patients, to be used to
assess suitability for preoperative revascularisation, as results of this practice have not shown
increased benefit.”""2 However, patients with extensive ischaemia may not be sufficiently
protected by beta blockade alone.” A recent meta-analysis suggests that the chosen method of
coronary revascularisation (CABG vs PCI with stenting) deserves consideration,”* particularly
as non-cardiac surgery was undertaken during a period of increased risk for stent thrombosis’"®
in both of the randomised trials that currently influence recommendations for preoperative

revascularisation.”"2

Furthermore, Monaco et al’’ recently demonstrated an improvement in survival and a reduction
in major adverse cardiovascular events, in vascular surgery patients at intermediate-to-high risk,

who were subjected to routine coronary angiography and offered coronary revascularisation on
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the basis of the test result. The authors question the reliability of non-invasive testing in vascular
surgical patients, highlight limitations in the CARP™ and DECREASE-V"? studies, and add to

the ongoing debate with regard to the value of preoperative coronary revascularisation.’®®

Currently, there are no established recommendations for preoperative revascularisation that
extend to patients that do not meet criteria for coronary revascularisation in general.*® The
absence of impressive survival benefit from management strategies associated with inevitable
delays for preoperative testing (median of 30 days in DECREASE V' and 36 days in CARP™)

are not supported.
ii.  Less invasive procedure or avoidance of surgery

The results of preoperative testing may also allow more accurate counselling of high risk
patients, and could be used to aid in the process of recommending a less invasive intervention, or
avoidance of surgery altogether.*® The risk of an adverse cardiovascular event in patients
undergoing peripheral arterial angioplasty or endovascular aneurysm repair (1-5%), is lower than
that for peripheral arterial bypass procedures or open aneurysm repair (=5 %).4 However, the
potential short term reduction in risk of a cardiac event,®" does not necessarily translate into a

long term survival benefit.328

iii.  Optimal medical therapy and general measures

There is evidence to suggest that preoperative testing may delay surgery unnecessarily in patients
at intermediate risk.®> However, results may support a delay in surgery to allow optimisation of
medical therapy in high risk patients booked for elective surgery.*> A number of medical
therapies have been investigated, but these medications have not received the same degree of
attention that has been afforded to beta blockade. In addition to beta blockers, treatment may
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include statins (HMGCOoA reductase inhibitors), ACE (Angiotensin Converting Enzyme)
inhibitors and aspirin. Concentrating on titration of beta blocker medication, introduction of
statins, and other medical therapies may be more appropriate than pursuing strategies that

support coronary intervention.*®

There is growing evidence for the beneficial pleiotropic effects of statins.®®” The ESC and
ACCF/AHA guidelines support the use of statins in patients undergoing vascular surgery, and

also the continuation of chronic statin medication throughout the perioperative period.**

There is some evidence for a reduction in adverse cardiovascular events with the use of a2
receptor agonists in vascular surgical patients.2® The potential for beneficial effects of acetyl-
salicylic acid and clonidine on the perioperative outcome of cardiac patients undergoing non-
cardiac surgery is currently being addressed in the POISE 2 multicenter randomised controlled

trial (NCT01082874).

The evidence for perioperative beta blockade as a risk reduction strategy is discussed in Section

2.5.

General measures are also important. The management of tachycardia, in the perioperative

89-91

setting, should always be directed at any potential underlying cause. Anaemia™~" and

hypothermia®*®

are associated with adverse perioperative cardiac events in at risk patients, and
should be prevented. Beta blockade in the presence of anaemia may have a clinically significant
adverse effect on cerebral oxygen delivery.®**® Lowering of the haemoglobin level for
recommended blood transfusion may have an impact on outcome, although this has not been

assessed in any of the randomised beta blocker studies.®® Pain, hypovolaemia, infection and

anxiety are further causes of increased myocardial oxygen demand that should be addressed.
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2.5 Developments in perioperative beta blockade

2.5.1 The pre-POISE era

In the early 1970’s it was not uncommon for beta blocker medication to be withheld before
surgery.®” A small study demonstrating beneficial effects of beta blockers at the time of
laryngoscopy,” promoted a gradual increase in the number of patients continuing beta blocker

medication during the perioperative period.

Initial interest in the use of beta blockers as a cardiovascular risk modification tool began in the
late 1980°s.°2%* However, it was the publication of two randomised controlled trials towards the
end of the 20" century that accelerated development in the field.***® The Multicenter Study of
Perioperative Ischemia Research Group (McSPI), under Mangano, published results of their
study in 1996.* They claimed favourable effects of atenolol on the intermediate term outcome of
patients with, or at risk for coronary artery disease (CAD). The Dutch Echocardiographic
Cardiac Risk Evaluation Applying Stress Echocardiography (DECREASE) investigators, led by
Poldermans in 1999, demonstrated such an impressive reduction in mortality and perioperative

myocardial infarction, in patients treated with bisoprolol, that the trial was stopped early."

The results of these two trials forged expert opinion through the early part of the 21* century.
Limitations of these trials were widely publicised, and yet the findings were accepted by many

with great enthusiasm.*2
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The practice of PBB developed rapidly, and was soon endorsed by expert consensus guidelines.>’
A 2001 critical analysis of supporting evidence for patient safety initiatives identified PBB, in
selected patients, as 1 of the 11 most highly rated practices across all fields of medicine.*®
Scientists were so impressed that research interest broadened to include patient groups outside of
those that had previously shown benefit. The expansion occurred despite an understanding that
these recommendations were based on underpowered studies with potential methodological

weaknesses. (Table 2.2)

In contrast, uncertainty among clinicians escalated, as a number of studies were unable to
reproduce the findings of Mangano and Poldermans.***® More importantly, significant concerns

were raised about an increased risk of bradycardia and hypotension.*” 804

Despite the premature introduction of quality of care initiatives at many hospitals across the
United States of America,'® the initiation of beta blockers in the perioperative period remained
an under-utilised strategy.'*'%" This may reflect a lack of clinician confidence in the true benefit
of the practice across all guideline recommendations. Concern for the potential adverse effects

of beta blockers, was a major obstacle to widespread implementation of these guidelines.
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Table 2.2 Table identifying limitations of the randomised controlled trials that
assess the effect of perioperative beta blockade as an intervention strategy

Mangano et al**
McSPI1 Atenolol
Study

Poldermans et
a|l5
DECREASE-I

Brady et al*®
POBBLE

Juul et al*’

DIPOM

Yang et al*®

MaV$S

Zaugg et al*
BSSA

Devereaux et al®
POISE

Limitation Explanation
Underpowered -Small study, few events.
Reliability ~ -Single centre.
Potential bias -Potential for increased events in the placebo group:
due to Chronic beta blocker therapy withdrawn in eight patients, a

randomisation

Problems with
data analysis

trend toward more severe cardiac history, and more patients
with diabetes mellitus in the placebo group.

-Potential for decreased events in the treatment group:
Increased use of ACE inhibitors at admission and discharge.
-Intention-to-treat analysis not followed. Deaths in the first
7 days were excluded. Data no longer significantly different
if perioperative deaths are included.'®®

Underpowered

Study design
Selection bias

-Small study, few events.

-Unblinded, no true placebo control.

-High risk group likely to benefit from the intervention, but
patients with the most severe ischaemic heart disease were
excluded.

Feasibility of  -Trial stopped early. Treatment effect demonstrated is
results unprecedented in modern medicine.'%
Underpowered -Small study.
Blinding -Anaesthesiologists not blinded.
Inclusion -Stringent criteria excluded many high risk patients.
criteria
Reliability of -Unexplained very high event rate in both groups. Not
results consistent with other trials.
Intervention  -Low doses of metoprolol without titration.
Underpowered -Larger study, but still too small.
Inclusion -Heterogenous study population. Large number of patients
criteria/ with lower levels of risk. The predominant risk factor was

Selection bias

Intervention

diabetes mellitus. Patients with an independent indication
for beta blockade were excluded. Study included youngest
patients of all of the trials, and length of procedure >1 hour
was used as a surrogate for perioperative stress.

-Low dose of metoprolol without titration.

Underpowered
Intervention

-Small study, very low event rate
-Modest weight adjusted doses of metoprolol two hours
before surgery.

Inclusion
criteria

-Predominantly intermediate risk surgery with only one
vascular surgery patient included. Spinal anaesthesia only.

Intervention

-Fixed, large dose of metoprolol on the day of surgery,
without titration, and haemodynamic safety parameters not
adjusted to individual patients.
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2.5.2 The POISE Trial and beyond

A large multicentre randomised controlled trial was needed to help clarify best practice. As the
largest randomised controlled trial ever conducted in the field, the PeriOperative Ischemic

Evaluation (POISE) trial® was expected to deliver the final verdict on PBB.

The primary endpoint measure in POISE was a composite of cardiovascular death, non-fatal
myocardial infarction and non-fatal cardiac arrest. Administration of metoprolol 2-4 hours before
surgery and continued for 30 days, demonstrated a decreased risk in the primary endpoint
(Hazard Ratio 0.84, 95% CI: 0.70-0.99; p=0.0399) and a decreased risk of perioperative
myocardial infarction (HR 0.73, 95% CI: 0.60-0.89; p=0.0017). The trial, however, also revealed
an increased risk for all cause mortality (HR 1.33, 95% CI: 1.03-1.74; p=0.0317) and

cerebrovascular accident (HR 2.17, 95% CI: 1.26-3.74; p=0.0053).

For every 1000 patients in the treatment group 15 PMI’s were prevented. However, this was
achieved at an unacceptable expense of 8 extra deaths and 5 strokes. Post hoc multivariate
analysis pointed to significant hypotension as the largest population attributable risk for death
(PAR 37.3%, 95% CI: 29.5-45.8).> Additionally, hypotension had a strong association with
postoperative stroke. The numbers needed to harm were 130 and 190 for all-cause mortality and
stroke respectively.'® POISE exposed risks that were not revealed by the preceding smaller
trials, and this illustrates the critical importance of conducting trials of sufficient statistical power

to allow assessment of relatively uncommon, but important outcomes.
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In essence, the POISE protocol achieves an unfavourable balance between efficacy and safety.
The findings underline the dilemma that clinicians currently face. PBB, as administered in
POISE, is effective at reducing perioperative myocardial ischaemia and its sequelae, but the
safety of the practice remains in question. The benefits cannot be safely achieved if the POISE

protocol is followed.

Despite the largest randomised controlled trial in the field not finding overall favour for the
practice,® researchers and clinicians have found some encouragement in the results. Steadfast
proponents of PBB voice concerns over the drug regimen and timing, indications for repeat
dosing, and the inclusion of a number of lower risk individuals, as potential shortfalls in the
POISE trial design.****!! It may be possible to balance efficacy and safety more favourably. As a
result the focus has shifted to finding ways that may optimise the intervention. How best to

initiate and titrate beta blocker medication has become a key consideration.™?

2.5.3 Drawing conclusions from inconclusive evidence

The literature remains inconsistent and confusing as a result of fundamental differences in study
design. Few reliable conclusions can be drawn from the currently available data. The marked
heterogeneity and insufficient power of the small number of randomised trials, makes

comparison difficult, if not inappropriate. (Table 2.2)

Attempts at clarifying best practice have received priority in the post-POISE era. Multiple

113-116 117,118 96,109

reviews, commentaries and editorials with suggested recommendations for PBB

have been published. The European Society of Cardiologists (ESC) have published their first
ever guidelines for pre-operative cardiac risk assessment and perioperative cardiac management

in non-cardiac surgery.* In addition, the American College of Cardiology Foundation, American
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Heart Association Task Force on Practice Guidelines (ACCF/AHA) were compelled to update
their 2007 consensus guidelines with respect to the indications for the use of beta blockers in
cardiac patients undergoing non-cardiac surgery.> Confusion is best illustrated by the differences

in recommendations for PBB expressed within these sources of expert review.

The same body of literature was available for interpretation, and yet expert consensus guidelines

differ on opposite sides of the Atlantic Ocean.**

The Europeans,” under the chairmanship of Poldermans, derive at least some of their
recommendations from underpowered trials conducted within Europe.*>"*#'° Both groups
consider the POISE findings, but the ACCF/AHA have recommended a more conservative and
restricted approach.® However, concentrating on similarities, rather than differences, may select
out more robust recommendations that promote an acceptable balance between efficacy and

safety.*?

Figure 2.2 helps to illustrate an approach that concentrates on common themes expressed in

consensus guidelines and recent reviews.
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Beta Blockers
to be
considered:

Beta Blockers
Probably Indicated:
titration

Beta Blocker
Recommendation:

Continue

chronic beta

blocker ‘

medication TITRATE BETA BLOCKERS TO

HEART RATE AND BLOOD
PRESSURE

High Doze Beta
Blockers without

Risk Surgery +
Mo CRF*

Low Risk
Surgery

Beta Blockers Not
Recommended:

Absolate
Contraindication
to Beta Blocker
Medication

*CFF- Clinical risk factors inchade;
history of ischaemic heart disease,
history of compensated or prior
heart failure, history of
cerebrovascular disease, diabeates
mellims requiring insolin therapy,
and renal insufficiency (defined in
the Revised Cardisc Risk Index as a
Preoperative seTum creatinine of
=2 mg/dl)

TIHD- Ischaemic Heart Disease

Figure 2.2 lllustration of current potential indications for perioperative beta blockade

(Modified from Lawson R.**)
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2.6 Perioperative beta blocker therapy

2.6.1 Identifying appropriate candidates

PBB is not suitable for all patients. Even within the ‘at risk’ group of patients, described in

Section 2.4 and identified in Figure 2.1, it is necessary to individualise interventions.

2.6.1.1 The common ground in patient selection

Two widely accepted recommendations in the practice of PBB are indicated by blue text in
Figure 2.2. There is also a degree of consistency in practices that are not recommended, and

these are indicated by red text in Figure 2.2.

Recommended practice:

i.  Continuation of chronic beta blocker therapy

121,122 the

Although no longer recognised as first line therapy for the treatment of hypertension,
role of beta blockers in the secondary prevention of ischaemic events in patients with ischaemic
heart disease (IHD),*? and their accepted role in the management of congestive cardiac
failure,’** has led to an increase in the number of patients coming to surgery with a medical
indication for their continued use.*® Not only is it thought safe practice to continue beta blockers
in the perioperative period, but it is apparent that withdrawal of beta blockers around the time of

surgery is in fact harmful,**+:126-1%0
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The author of an editorial that reviews pertinent literature from the past 40 years, favours the
continuation, and even optimisation, of beta blockade in the perioperative period, but highlights

the limitations of the studies that have moulded opinion on the subject.*?

Although a randomised
trial would be ideal to prove benefit in continuing beta blockade in this setting, current evidence
indicating a significant harmful effect of beta blocker withdrawal in the perioperative period,
makes such a study unethical.***%!?® |_imited populations have been studied, but expert
consensus from the small number of non-randomised studies, has resulted in the acceptance of

continuation of beta blockade as a standard of care, #>109111-118

Support for the continuation of beta blockers in patients undergoing vascular surgery has, until
recently, relied on the results of two studies limited by sample size, methods of logistical
regression, and confounding by indication.'?®*?” A meta-analysis of these two studies shows an
increased mortality in patients who do not continue to receive chronic beta blocker medication,
throughout the perioperative period, when undergoing vascular surgery (OR 26.32, 95% CI:

8.95-77.44, p<0.0001)."*°

The use of patient-matching techniques rather than the multiple regression models, as used in the
two studies mentioned above, may confer an advantage.**! Biccard used a matched case-control
technique, to identify predictors of mortality in those vascular surgical patients who do not
continue to receive beta blockers throughout the perioperative period.*® The study conducted at
a single centre in South Africa, showed that an increase in the mean daily heart rate of > six
beats per minute, between the day of surgery and the third day after surgery (or death or
discharge before the third day), was an independent predictor of inhospital mortality (OR 13.7,
Cl: 1.7-110; p=0.014). The small sample size (14 patients), high percentage of patient exclusions

(33%) on the basis of incomplete data (4/21 patients) and inadequate matching (3/21 patients),
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and the retrospective collection of data from a single centre, are important limitations of this

study.

The affects of chronic beta blockade, and the perioperative management of such patients, has
received little attention. An analysis of 18 studies that assess association between chronic beta
blocker therapy and perioperative outcome, failed to demonstrate a protective effect.'”®> As a
result the authors proposed that chronic beta blocker therapy may not confer the same beneficial
reduction in perioperative cardiovascular events that had been shown with acute administration
of beta blocker medication.'? In fact, meta-analysis of the five studies that reported on the
incidence of myocardial infarction, demonstrated an association of chronic beta blocker therapy

with an increased incidence of PMI (OR 2.14, 95% CI: 1.29-3.56).'%

182,133 132 and a reduction in

Upregulation of beta receptors in the setting of chronic beta blockade,
the ischaemic threshold in patients treated with beta blockers,*** may explain the insufficient
protection afforded by chronic beta blocker therapy. A reduced threshold for the development of
myocardial ischaemia has been shown to be dose dependent in one study.**® The reduced
threshold, and duration dependent relative increases in heart rate, may explain the episodes of
myocardial ischaemia that occur more frequently, and at lower heart rates, in patients receiving
chronic beta blocker medication.**® When combined with the marked increase in catecholamine

31,32

release postoperatively, the increased risk of myocardial ischaemia is immediately evident.
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In an attempt to reduce events in patients receiving long term beta blocker medication, experts

have made the following suggestions;

the use of supplementary beta blockade during the perioperative period to optimise heart

rate control to a level below the ischaemic threshold2>*21%0

- serial Troponin measurement and electrocardiogram surveillance in patients identified to
be at increased risk*®

- the use of alternative negative chronotropes to further reduce risk'*>**

- consideration toward the use of other novel strategies that have not yet been extensively

studied.?®

More recently, and in contrast to the evidence reported above, Wallace et al have reported on
patient outcomes in an epidemiological study conducted at a Veterans Affairs Hospital over a
period of twelve years.'** The study showed improved outcomes, at 30 days and at 1 year, in
patients who had beta blockers added, or continued throughout the perioperative period.™*
Equivalent 1 year survival rates, in at risk patients who had beta blockers added to their
treatment preoperatively, and those that had beta blocker medication continued, imply that

chronic beta blocker therapy may be protective in a real world clinical setting.

Current international consensus guidelines give Class 1 recommendation to the continuation of

beta blockers in the perioperative period.**
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ii.  Titration of beta blocker medication

The need to titrate beta blocker therapy to heart rate and blood pressure is a further area of
agreement.*® The limited evidence in support of the need for titration is discussed below.

(Section 2.6.2.2)

Aspects of perioperative beta blockade that are to be avoided
I.  Avoid high doses of beta blocker medication without titration

Both guidelines** specifically do not recommend high dose beta blockers without titration in the
perioperative setting, because potential harm was demonstrated with this strategy in the POISE

trial.?

ii.  Avoid the use of beta blocker medication when contraindicated

Further agreement includes the avoidance of beta blockers in patients who have a

contraindication to their use.*®

e Beta blockers should be avoided in the following situations;**’

- Severe conduction abnormalities (Second or third degree atrioventricular block)

- Symptomatic bradycardia

- Symptomatic hypotension

- Severe heart failure (Class IV or EF< 30%)

- Cardiogenic shock

- Severe COPD with strong reactive component, or severe asthma requiring steroids

- Known beta blocker intolerance
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e Conditions requiring careful consideration before introducing beta blockers

- Emergency surgery

Analysis of all non-cardiac surgeries in a cohort of 108 693 patients, demonstrated a significantly
elevated risk of cardiovascular mortality in the patients undergoing emergency procedures (6.1%
vs 0.5%, p<0.001).*” Emergent surgery was associated with mortality in POISE (Adjusted OR
3.71, 95% CI: 2.68-5.14).% However, no subgroup analysis was reported for a difference in

outcome between the treatment and placebo groups.®

The safety of beta blocker initiation before emergency major vascular surgery is not known, and
the decision to continue beta blocker medication in the emergency setting should be

individualised.*
- Congestive cardiac failure

Beta blocker medication may improve myocardial performance. However, the use of beta
blockers in perioperative haemodynamic optimisation should be individualised, and avoided in
patients with decompensated heart failure."*® Beta blockers should be avoided in patients reliant
on sympathetic drive for cardiac output. This is because the oxygen extraction ratio is maximal
and cannot be increased, and the effects of anaesthesia that obtund compensatory increases in

stroke volume, are more apparent in the failing heart.*®

Patients with congestive cardiac failure should have their surgery delayed to allow optimisation,

if at all possible.*
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- Peripheral vascular disease

Recent studies show that the symptoms of intermittent claudication do not occur more frequently

in patients receiving beta blocker medication, as was previously claimed."®

- Cerebrovascular disease

A history of cerebrovascular disease (CVA or TIA) was the strongest independent predictor for
perioperative stroke in POISE (PAR 30.5% 95% Cl: 17.1-48.2).2 The dose of metoprolol used,
remains an important consideration,**° and the underlying pathophysiology is not yet fully
explained.® Consensus guidelines*” continue to recommend the use of the RCRI’ to stratify
patient risk, and the index includes a history of a cerebrovascular event as an important clinical

risk factor (CRF).
- Obstructive airways disease — Asthma and COPD

A Cochrane based systematic review updated in 2008, supports the use of cardioselective beta
receptor antagonists in patients with cardiovascular disease and mild to moderate obstructive
airways disease (asthma and COPD).**! Cardioselective agents should be introduced gradually.
Patients with COPD, who receive selective beta-1 receptor antagonists before vascular surgery,
have been shown to have a reduced risk of death.** However, beta blockers should be avoided in

severe persistent asthma.*?
- Sepsis

Sepsis, as a cause of death, was the only cause that showed a significant difference between the

treatment and control groups in POISE.? Caution is recommended in this setting. Theoretical
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benefit of beta-1 receptor blockade in the modulation of the response to sepsis has received

attention in recent literature, but currently remains experimental 444

- Diabetes mellitus and hyperlipidaemia

The adverse effects on insulin resistance and lipid profile that are associated with beta blocker
medication are less pronounced with newer vasodilating agents,** but the newer agents do not
currently have a role in PBB. A meta-analysis reports that the effects on the lipid profile are only
modest with cardioselective agents, and may even be transient.'*’ The benefits of beta blockers
probably outweigh the adverse effect on glycaemic control and lipid profile in well selected

patients.
- Advanced age

Cardiovascular comorbidities are common in the elderly, and elderly patients are probably at
greater risk for perioperative adverse cardiac events.™****" Beta blockers should be considered
in the elderly in the same way that they are considered for all patients undergoing surgery.
However, awareness of drug interactions, altered drug handling, and reduced physiological
reserve makes careful introduction prudent.®’ It is suggested that the dose should be limited to a
148

dose that avoids adverse symptoms. Therefore, the optimal dose is reduced for many patients,

despite the decreased responsiveness to beta blocker therapy in the elderly.**
- Drug interactions

Important drug interactions include those that occur with calcium channel blocker medication.
Non-dihydropyridine calcium channel blockers (verapamil and diltiazem), and beta blockers,

have a significant effect on AV node conduction and increase the potential for significant
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bradycardia and heart block. Heart rate and PR interval should be closely monitored, and the

dose adjusted if administered concurrently.**

Furthermore, the adverse effects on cardiac contractility may be exacerbated. The combined
use of verapamil and metoprolol causes a reduction in hepatic blood flow, and competition for
the same Cytochrome P450 isoenzyme leads to an increase in the bioavailability of metoprolol,

and therefore, demands dose reduction.?

Interaction with antiarrhythmic agents and clonidine are further important considerations.**

2.6.1.2 Aspects of patient selection that are still debated

It is important to be aware that any further recommendations rely on interpretation of
inconclusive evidence from a body of literature riddled with inconsistencies. Treatment
algorithms differ because most of the available literature is subject to interpretation. For all other

patients, the risks and benefits of PBB should possibly be evaluated on an individual basis.**

i.  Patients at high risk for major adverse cardiac events

High risk patients, undergoing high risk procedures, are more likely to benefit from beta blockers

than patients with intermediate or lower overall risk.**>31%*

Patients at the highest risk are those with known ischaemic heart disease (IHD) or inducible
myocardial ischaemia on preoperative testing, as well as patients undergoing high risk surgery
with multiple clinical risk factors (CRF’s). The ESC guideline gives a Class 1 recommendation
for beta blockers in these patients.* It is perhaps noteworthy that patients undergoing vascular
surgery (high risk) who received beta blockers showed a beneficial reduction in the primary

endpoint on subgroup analysis of the POISE data.? Patients with two risk factors present also
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showed benefit, but those with three or four risk factors did not.> However, none of these
subgroup analyses reached statistical significance,? and the POISE data cannot be interpreted as

supportive evidence for these recommendations.

Although patients with evidence of inducible myocardial ischaemia on preoperative testing
would probably benefit from PBB,” the ACCF/AHA are more reserved than the ESC in their
judgement, and have allocated a class lla recommendation for PBB in patients with known IHD

or inducible ischaemia.’

In addition to the number of risk factors, used as a surrogate for overall disease burden, some of
the CRF’s within the RCRI may deserve individual attention.™® Medical patients with IHD'? or
CCF ' may have independent indications for beta blockade. Leibowitz et al imply that all such
patients warrant beta blocker therapy.'*® Beta blocker medication may be prudent for most of

these patients, but to assert that it is routinely indicated is misleading.

Not all patients with a positive non-invasive test result have significant CAD, although a
negative test result helps to exclude significant disease.*® In patients with a previous myocardial
infarction, acute coronary syndrome, or left ventricular dysfunction in the presence of IHD, there
is independent indication for beta blocker therapy.*?***® In the absence of a previous myocardial
infarction, proven beneficial effects are largely related to a reduction of symptoms in patients
with known IHD.*® Although chronic beta blocker therapy should be considered in all patients

156

with IHD, especially if there is other vascular disease or diabetes mellitus,™ the presence of

IHD alone, without significant symptoms, is not an automatic indication for beta blockade.*?**°°
This is currently accepted despite some evidence that beta blockers may be beneficial in the

setting of silent ischaemia.*®
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Similarly, not all patients with heart failure are candidates for beta blocker therapy.*?*

Leibowitz et al also attribute a lower degree of risk to patients with insulin requiring diabetes
mellitus, neurovascular disease, and renal dysfunction (creatinine > 2mg/dl), unless they occur in
combination.*® The DIPOM study did not show benefit with perioperative use of metoprolol in
diabetic patients.”® Patients included in the study had few risk factors other than diabetes
mellitus. Leibowitz et al claim that the results support the omission of beta blockers if diabetes is

the sole risk factor.'®®

Note: In Figure 2.2 high risk patients are represented by green text and are situated closest to the
exit of the funnel. Groups of patients depicted closest to the exit of the funnel warrant a low

threshold for introduction of beta blockers preoperatively.

ii.  Patients undergoing vascular surgery at intermediate risk (RCRI =1 or 2)

The lower the risk of the patient, or the procedure, the lower the potential for significant benefit
becomes. The point at which the risk outweighs potential benefit remains unknown. There is
some evidence in favour of beta blockade in patients at intermediate risk,”>#>*® but these studies
are not adequately powered to assess important adverse events. A study by Biccard et al, showed
possible benefit in patients at intermediate risk undergoing vascular surgery (NNT=68), but a
reduced potential for benefit in those at intermediate risk undergoing intermediate risk surgery
(NNT=833).%® It is reasonable to consider PBB in patients at intermediate risk undergoing
vascular surgery. However, it is important to note that this is a consideration rather than a

recommendation.

Patients undergoing vascular surgery, who have no CRF’s, score only one point on the RCRI,

and consensus guidelines differ in the recommendations for beta blockade in this setting.**
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Lindenhauer’s retrospective analysis showed no benefit, and even potential for harm, associated
with beta blocker administration in patients with less than two risk factors.™ It is not known,
however, whether beta blocker medication was introduced in response to adverse cardiac events,
rather than in an attempt to prevent such events.™® The ACCF/AHA guideline suggests that the
benefit to be gained from beta blockers is uncertain in this setting (Class I1b recommendation,
level of evidence B).> The ESC are more proactive, and recommend beta blockade in patients
undergoing high risk surgery, even in the absence of any other clinical risk factor (Class 1, level
of evidence B).* The lack of benefit demonstrated by the DIPOM®®, MaVS'" and POBBLE™
trials, adds support for the omission of beta blockade in patients at low risk, even if they are
undergoing vascular surgery. It may be prudent not to subject patients with no clinical risk

factors to the potential risks of PBB until further favourable evidence is obtained.*?%*°

Note: Patients for whom PBB can be considered are illustrated in bold black text within the
funnel, and those for whom the benefit is uncertain are illustrated in fine black print and hover

above the funnel in Figure 2.2.

2.6.2 Implementation of perioperative beta blockade

There are no studies that have been designed to determine the optimal type, dose, preoperative
timing, postoperative duration, or the need for titration of beta blockers in patients undergoing
non cardiac surgery.® Expert opinion draws on evidence gathered from studies addressing non-
cardiac surgery, with positive or negative outcomes, that are potentially attributable to specific
aspects of the intervention undertaken in the treatment group, or the evidence is extrapolated

from other fields of medicine.
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2.6.2.1 Specific beta blocker

The trials associated with mortality benefit used atenolol** or bisoprolol,*> but comparisons are

not necessarily informative because the methodology used in these trials is so diverse.

The use of metoprolol was effective in terms of a reduction in cardiac events and myocardial
ischaemia in the POISE trial.> However, a meta-analysis assessing the effect of tight heart rate
control with beta blockade, showed that patients receiving metoprolol had less effective
reduction in heart rate than patients receiving other beta blockers (atenolol, propanolol,

bisoprolol and esmolol), or calcium channel blockers in combination with beta blockers.'®°

CYP2D6 is responsible for 70-80% of metoprolol metabolism.™** Badgett et al suggest that
reliance on the CYP2D6 isoenzyme of Cytochrome P450, for the majority of drug metabolism,
may explain a reduced benefit with the use of metoprolol, particularly if medication is not
titrated before surgery.*®® The authors also hypothesise that the beta-1 receptor selectivity, that is
considerably higher for bisoprolol (B1:B2 affinity ratio is 13.5) than metoprolol (B1:B2 affinity
ratio is 2.3),*°® may confer an advantage by improving cardiac protection without increasing

cerebral ischaemia during periods of hypotension.*®2

A Veterans Affairs Study analysing data accumulated over a 12 year period demonstrates a
significant difference in mortality, at 30 days and at 1 year, associated with the specific beta

blocker medication that was prescribed.'*

After propensity matching and correcting for risk
factors, the authors found a statistically significant increased risk of mortality when metoprolol
use was compared with that of atenolol (OR = 2.1 [95% CI 1.5-2.9], p<0.0001).%* An

epidemiological analysis of 37,151 elderly patients receiving atenolol or metoprolol before

surgery also reported lower mortality in the atenolol group.'®® Acute withdrawal of shorter acting
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metoprolol was offered as a possible explanation for the increased mortality in sicker patients

who may miss doses of chronic medication in the postoperative period.'®®

Atenolol has not shown the same benefits in the treatment of heart failure that are associated with
carvedilol, sustained release metoprolol and bisoprolol.** Therefore, if beta blockers are initiated
in patients with heart failure it may be prudent to use an agent with proven long term benefit in

the medical setting.

The only independent predictor for adverse outcome in vascular patients randomised to receive
placebo or bisoprolol, in the Swiss Beta Blocker in Spinal Anesthesia (BBSA) trial, was the
presence of an adrenergic receptor polymorphism.*® The optimal beta blocker may ultimately
require assessment of the indication for use, underlying comorbid disease, and patient genetic
profile. The route of administration of beta blocker medication may also have an impact on

efficacy.'®®

Current recommendations favour the use of cardioselctive beta-1 receptor antagonists.*” It is
suggested that agents with a long half life, and no intrinsic sympathomimetic activity, should be

used.*®

2.6.2.2 Dose and titration

Effective control of heart rate with beta blocker medication may be a critical determinant of
cardioprotection. One study even suggests that tight control of heart rate, in intermediate risk
patients undergoing vascular surgery, negates the need for preoperative testing.®® However,
overall benefit related to heart rate manipulation with beta blockers, remains unproven.**”%® One

meta-analysis of eight trials,*> 8172 designed to determine the effect of beta blocker adjusted
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heart rate on cardiovascular outcome, did not confirm short term benefit.*®” The same eight trials

15-18,169-174

were included among ten randomised trials assessed in a meta-analysis conducted by

Beattie et al.®°

Beattie’s meta-analysis demonstrated a proportional reduction in risk with tight
control of heart rate, but benefit could only be shown for studies that achieved maximal heart
rates of less than 100 beats per minute. The use of higher doses of beta blocker medication with

175

tight control of heart rate,” or maintaining the heart rate below the ischaemic threshold,*’* may

be important determinants of efficacy.

Attempting to introduce beta blocker medication at high dose increases the risk of side effects,

and may have an impact on outcome. Both meta-analyses,*°*°’

and an increasing number of
trials,>**!" have reported an increase in the development of significant bradycardia and
hypotension in patients randomised to receive beta blockers. The negative impact of bradycardia
and hypotension on patient outcome, may explain the inconsistent evidence of benefit gained by

the implementation of PBB.'®®

Significant hypotension had the highest population attributable risk of all assessed independent
predictors of mortality in the POISE trial (PAR 37.3%, 95% CI: 29.5-45.8).% Current
understanding of the pathophysiology of PMI identifies an important contribution of hypotension
to the underlying process.?® Furthermore, clinically significant hypotension was second, only to a
previous history of cerebrovascular accident or transient ischaemic attack, as an independent
predictor for stroke (PAR 14.7%, 95% CI: 5.2-35.4).> More than 75% of the strokes recorded in
the POISE trial were ischaemic, and may have been related to periods of hypotension.'> The
cause for stroke was, however, unexplained in almost half of the cases, and data must be
considered with this limitation in mind.2 The association between significant haemorrhage and
death or stroke in POISE,® combined with demonstrated,® or theoretical® reductions in cerebral
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oxygen delivery, in the presence of beta blockade and acute haemodilution, highlight the
likelihood that the pathophysiology of adverse events depends on many factors and not
hypotension alone. The level below which the blood pressure should be defended is not known,

but the need to avoid sustained periods of reduced blood pressure is apparent.

One suggestion is to reduce the dose of drug administered. The POBBLE™ and MaV/S'’ studies
used lower doses of metoprolol without a significant period of preoperative titration, but neither
of these studies showed outcome benefit. Some experts have suggested that the dose of
metoprolol used in POISE was too high.**” The Perioperative Cardiac Risk Reduction Therapy
(PCRRT) protocol, followed at a Veterans Affairs clinic, showed survival benefit by
implementing a strategy more in keeping with the dosing regimens of the DECREASE****® and
McSPI**17 studies.*™ The POISE protocol, on the other hand, allowed for up to 100% of the
maximum recommended therapeutic daily dose (MRTD) of metoprolol to be administered to
beta blocker naive patients on the day of major surgery.**° This is much higher than the
recommended starting dose for metoprolol in the non-surgical setting.”® Devereaux, as the lead
investigator in POISE, believes that the potential for such high doses is a theoretical possibility
that would seldom have been realised.*”” Lower doses of bisoprolol (10-20% MRTD), titrated
over a minimum of 7 days appears to be a safer strategy.****"® The incidence of stroke in the
DECREASE trials was not significantly increased (OR 1.16, 95% CI 0.4 to 3.4),** unlike the

increased risk demonstrated in the POISE trial (OR 2.2, 95% CI 1.3 to 3.8).°

Feringa et al showed that higher doses and tighter control of heart rate were predictors of
improved outcome.”® The reported decrease in myocardial ischaemia, Troponin release and long
term outcome in association with tight control of heart rate and higher doses of beta blocker

medication, highlights the potential benefit of optimal dosing. However, the patients that
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received beta blockers were well established on treatment before surgery. In the DECREASE-I
trial, which showed an unprecedented reduction in the incidence of perioperative cardiac death
and myocardial infarction (3.4% bisoprolol group vs 34% placebo group; p<0.001), bisoprolol
was titrated to a heart rate of less than 60 beats per minute over a mean of 37 days (range 7-89
days), and heart rate control at less than 80 beats per minute was continued postoperatively for a
minimum of 30 days." In addition to allowing time for potentially important anti-inflammatory
and plaque-stabilising effects of beta blockers, that may take several days to develop,** a longer
lead-in period may allow tighter heart rate control, with a reduced risk of clinically significant
bradycardia and hypotension.***"® Conversely, fixed doses of beta blocker medication do not
reliably reduce heart rate in all patients.’®® Fixed doses are likely to be too high for some
patients, and do not allow adjustment for dynamic changes that may be pronounced in the

perioperative setting.’

It is unclear whether the potential benefits of titration relate to efficacy or safety. Subgroup
analysis conducted during a meta-analysis of trials including the POISE data, points towards an
increased efficacy in studies that practiced titration of beta blockade, and an increase in safety if
beta blockade was introduced more than one day before surgery.™>* However, among other
limitations in the six studies that allowed titration to heart rate, blinding was either not

15,172,174

d,t"° in all of the studies except for the Beta

reported,’’® not effective!™ or non-existent,
Blocker in Spinal Anesthesia (BBSA) trial.'° If benefit is related to efficacy, then a prolonged
titration phase may be necessary to allow time for all beneficial effects. If related to safety only,

then provided due attention is paid to potential adverse effects, it seems feasible that titration

could be achieved over a much shorter interval.
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Consensus guidelines*® differ slightly in the recommended targets of titration, and the period
over which this titration should occur. It is also recommended that beta blockade should be
titrated, and reassessed throughout the perioperative period, as requirements are likely to

fluctuate with changes in sympathetic activity.**

15,119

In summary, the proposed benefits of titration are not proven, they rely on limited data , and

further investigation is essential.

2.6.2.3 Duration and withdrawal of perioperative beta blockade

Avoidance of the withdrawal of chronic beta blockade during the perioperative period is
advised.** There are no evidence based recommendations for optimal timing of withdrawal of

beta blockade when it is used solely as a risk intervention strategy.

A recent review suggests that beta blockers should be commenced at least seven days before
planned major surgery, and continued for a minimum of seven days after surgery.'> The positive
findings of DECREASE-I* and the Mangano Atenolol study,* are cited as supportive evidence
for the recommendation. However, in POBBLE (7 days),*® DIPOM (7 days)'® and MaVs (5
days),"” beta blockers were withdrawn within a week of surgery, and none of these trials showed
benefit. POISE and DECREASE-I, on the other hand, showed a reduction in cardiovascular
events, and the patients in both of these studies continued beta blocker medication for at least
thirty days.>*® Reports of cardiac events several months after surgery may suggest a lower
threshold to continue medication for even longer periods.* Specific groups of patients, such as
those with a positive non-invasive stress test, should probably continue beta blockers in the long

term.*10
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2.7 Potential barriers to the implementation of perioperative beta blockade as a strategy

Barriers to the implementation of PBB as a risk reduction strategy are multifactorial.
I.  Inconsistent evidence

A survey of Canadian anaesthesiologists in 2003 suggests that controversies in the literature, and
practical considerations, rather than awareness of recent literature, were the principal barriers to
widespread implementation of guideline recommendations.*®® However, a further study
conducted in Canada one year later, suggested that anaesthesiologists at one tertiary centre would
benefit from further education on this topic.'® Price suggests that the need to extrapolate data
from alternative populations, limitations of the available evidence, concern for adverse effects,
insufficient resources, and lack of agreement between specialties, are the potential reasons for

lower than expected administration of beta blockers in the perioperative setting in Australasia.*®

Surveys have shown that only approximately 10% of clinicians make use of specific department
protocols for PBB. 182183 The yse of a protocol has been suggested as a method of increasing
the number of appropriate candidates for PBB that will go on to receive beta blockers
perioperatively.'®*82!% However, cognisant of the recent controversies in PBB, one review has
not recommended the introduction of a protocol.*®® Similarly, another review highlighted that a
change in their suggested approach will almost certainly be required at some point.** In addition
to inconsistent evidence of benefit and concern about potential harm, there is no clear data to

suggest appropriate implementation regimens or required monitoring.*®
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ii.  Staffing

A survey conducted by Ellis et al in the United States showed that although anaesthesiologists
were aware of the importance of PBB as a risk intervention, recommendation for the introduction
of beta blockade in a hypothetical scenario was more closely related to the anaesthesiologists’

level of training, site of training, and practice setting, than patient specific risk factors.'®

From a practical point of view, the specialty responsible for PBB is not widely reported. Internal
Medicine (89%) and Anaesthesiology (86%) were most commonly identified as the departments
responsible for implementation of PBB in a Canadian survey.'®° Only 21% of survey responders
indicated that the surgeons were involved in the administration of beta blocker medication as a
prevention strategy. In London’s Veterens Affairs survey,'®® once again, the surgeons were not
commonly identified as being responsible for this aspect of patient management. The
cardiologists were more inclined to identify themselves as being responsible for the development
of strategy. However, coordination of PBB in the setting of a preoperative anaesthetic screening
clinic was favoured by all specialties, and it was most common for no single specialty to have

control over PBB.*

An Australasian survey showed that the anaesthesiologists were more
commonly involved in PBB than the intensivists, cardiologists and surgeons.*®? The authors
explain that the complexity of risk stratification has seen a necessary increase in the involvement

of anaesthesiologists in assessment clinics, and a shift toward decision making at a more senior

level.
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iii.  Monitoring

Post POISE a greater emphasis must be given to the monitoring of patients. There is no
instructive evidence from previous studies that directs how, where and when these patients
should be monitored.> Although more than half of the respondents in Price’s survey indicated
that the patients receiving PBB are managed in an intensive care unit (ICU) or a high
dependency unit (HDU) postoperatively, more than 40% of respondents indicated that the

patients are managed unmonitored on the general ward within the first 24-48 hours.'®?

Potentially effective monitoring may not necessarily require a more invasive approach. More
regular assessment of simple measurements of haemodynamic status, such as non-invasive blood
pressure and heart rate, when combined with a greater level of awareness of the potential for

adverse events, may be sufficient to optimise safe practice both pre- and postoperatively.

The Biccard group has published a model for prediction of all cause inhospital mortality in South
African patients undergoing vascular surgery.®’ The value of this model is limited by
retrospective data collection from a hospital database, and the inclusion of continuous data (age
and physiological data) that complicates the scoring of risk. Early warning systems may improve

outcome, 188189

and the use of the postoperative model, developed by Biccard, may allow early
identification of patients at increased risk of complication on the basis of physiological

variables.'®’
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iv.  Cost Analysis

The complications associated with high risk patients undergoing major non-cardiac surgery
present an increasing burden on health systems.® Strategies to reduce these complications must

remain a research priority.

One study suggested that the development of a practice guideline for PBB would realise
significant cost savings.*® A cost analysis completed in 2006, favoured the use of PBB in the
South African environment.*** However, the risk was extrapolated from international data due to
the lack of reliable data from within South Africa, and the intervention was only favourable if the
patient’s risk of an adverse cardiac event was at least 10%.'** With opinion on the risk and
benefit of PBB still being so diverse, and the literature so inconclusive, the validity of costing

studies is questionable.

2.8 Other literature pertinent to the study

2.8.1 Studies describing practice across multiple facilities

PBB was previously suggested as a performance measure,'® but poor compliance with
guidelines and under use of the strategy has been widely reported.*?"*8:1921%3 A quality
improvement project demonstrated increased utilisation of PBB across multiple centres, but did
not result in a reduction in the incidence of postoperative myocardial infarctions.*** Once again,
this highlights the need to more accurately define the population that will benefit from PBB as an

intervention.
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Surveys have been conducted to assess current practice across multiple institutions or
practitioners in many countries around the world, 071818319519 1yt no studies have been

published describing practice throughout South Africa.

2.8.2 Risk associated with vascular surgery in South Africa

The perioperative risk of patients undergoing vascular surgery in South Africa has not been

widely studied, and the long term outcome of patients after vascular surgery is not known.

In South Africa racial groups differ in terms of the clinical and pathological presentation that is
most commonly encountered.*® Biccard suggests that environmental and socioeconomic factors

are largely responsible for the discrepancy.*®

In the general medical setting, the African INTERHEART study showed that the major risk
factors for acute myocardial infarction in sub-Saharan Africa are the same as those that underlie
risk globally."®” However, the relative contribution to overall risk, by each of the independent
risk factors differs between racial groups, and may be a consequence of an epidemiological
transition.®” When compared with results from the rest of the world,'*® the age at presentation of
patients with first time acute myocardial infarction was significantly lower in all three racial
groups in the African INTERHEART study.'®” In addition, the odds ratios (OR) and population
attributable risk (PAR) calculations were significantly higher for many of the risk factors in
African patients. Prevention, screening, and management of risk factors are seemingly
inadequate in sub-Saharan Africa, and the overall management of cardiovascular risk is less

effective.'®’
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Published®® and unpublished data, from vascular surgical patients treated at Inkosi Albert Luthuli
Central Hospital between 2003 and 2006, indicate that South African patients present for
vascular surgical intervention at a younger age, but suffer a significantly higher cardiovascular
burden®® than patients presenting for vascular surgery at a European centre.'* The South African
cohort*® demonstrated a significantly higher all-cause (10.8% vs 6.7%; p<0.01) and non-cardiac
mortality (6.4% vs 5.1%; p<0.01) than the European cohort.** The cardiac mortality was very
low in the black South African group (0.7%) and very high in the Indian group (7.2%), but
across all groups the cardiac mortality was no different to the European cohort (4.4% vs 3.3%;

p=0.2).5

Biccard’s analysis of mortality data was restricted to patients older than 39 years of age, in an
attempt to reduce bias introduced by the analysis of patients requiring vascular surgery for
trauma or HIV associated vasculopathy.*® HIV vasculopathy is a common cause of vascular
disease in South Africa,*® and is associated with high perioperative mortality.*® The use of
perioperative risk reduction strategies in this group of patients has received little attention, but

may require a different approach.

Race specific risk profiles, and the increased burden of cardiovascular risk factors, implies that
the use of risk indices derived elsewhere in the world may not be appropriate for prognostication

in the South African vascular surgery population.™
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2.9 Summary

The optimal approach to risk reduction in patients undergoing major vascular surgery remains
elusive. PBB is a not a benign intervention, and evidence of overall benefit is inconclusive.
Guidelines have moved away from a notion of beta blockers for all at the turn of the century, to a
realisation that a more measured approach is indicated. The POISE study has raised important
concerns about how to administer beta blockers, in such a way as to minimise the adverse
effects, yet capitalise on their proven benefit in terms of a reduction in perioperative myocardial
ischaemia. Unless alternative effective and safe strategies are found to modify risk, beta blockers
must be considered as an optional intervention in patients at high risk for perioperative

cardiovascular events.

The large burden of cardiovascular disease in South Africa makes this an important area to target
in future research. To date very little research has emerged from South Africa, despite its

potential as an ideal setting to investigate methods of risk reduction.
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CHAPTER THREE - METHODOLOGY

3.1 Study design

This study is descriptive. A partially selective, observational survey, facilitated by the use of a

semi-structured questionnaire and voice recorded face-to-face interview, was conducted.

Descriptive: participant responses were documented and then described in the results section of

the research report.

Partially selective: the study includes participants from each of the recognised facilities for
specialist training in the field of vascular surgery. However, it does not include the opinions of
all the potential role players in perioperative beta blockade (PBB) at each of these facilities. The
participants were invited to participate after being identified as key role players in the

perioperative management of vascular surgery patients.

Observational: the data was collected without any intention of intervening in any aspect of the

current approach at each of the hospitals.

The benefits of the chosen study design are that it facilitates collection of a large amount of data,

in a finite time span, and at a relatively low cost.

A non-validated, goal directed research tool was designed to meet the study objectives. Research
tool development included a piloting process involving anaesthesia and vascular surgery trainees,
not involved in the study. The purpose of the pilot was to identify areas of inconsistency and
ambiguity, in order to optimise the generation of good quality data and fluency of the interview

process.
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The chosen topic is very complex and extra comments or explanations have the potential to add
greater clarity and understanding. Allowance was made for the notation of any extra comments
made by the participants. In addition, the study design allowed for subsequent telephonic or
electronic mail correspondence, for the purpose of clarification, where there were any gross
inconsistencies in answers obtained during the interview. Participants were encouraged to
contact the investigator with any additional information deemed to be of importance. Any
delayed information received from the participants was to be identified as such in the results

section of the research report.

3.2 Study sites

The Vascular Society of Southern Africa (VASSA) identified seven hospitals as accredited
specialist training facilities for vascular surgery in South Africa. Representatives from all seven
hospitals were invited to participate in the study. It was not necessary to conduct the interview
process at the specific sites, and interviews were arranged at a time and place that was most

convenient for the participant.

Description of intended current practice is not linked to named hospitals in the research report. A
coding system protects the identity of the participants and hospitals. Codes were generated to
allow linking of the anaesthesiologist and vascular surgeon responses at each hospital. Each
hospital was randomly assigned a letter (V,A,S,C,U,L or R). Anaesthesiologist responses are
identified by the number ‘1’ and vascular surgeon responses identified by the number ‘2°. The

anaesthesiologist and vascular surgeon, representing the same facility, are described as ‘paired
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participants’ in the results chapter of the report. Only the principal investigator of the study has

had access to the codes.

The following seven hospitals are the recognised facilities for specialist training in vascular

surgery, and all seven were included in the study:

i.  Charlotte Maxeke Johannesburg Academic Hospital, University of the Witwatersrand
ii.  Chris Hani Baragwanath Academic Hospital, University of the Witwatersrand
iili.  Groote Schuur Hospital, University of Cape Town
iv.  Inkosi Albert Luthuli Central Hospital, University of Kwa Zulu Natal
v.  Steve Biko Academic Hospital, University of Pretoria
vi.  Tygerberg Hospital, Stellenbosch University

vii.  Universitas Hospital, University of the Free State

3.3 Study period

The data were collected over a period of one month, between 04 February 2010 and 04 March

2010.

3.4 Study population

The study population includes potential role players in the practice of PBB as a risk intervention
strategy. The population is restricted to anaesthesiologists and vascular surgeons employed at

recognised facilities for specialist training in vascular surgery.
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3.5 Sample population and sampling method

There was a proposed sample of 14 participants, which included one anaesthesiologist and one

vascular surgeon from each of the seven hospitals meeting the criteria for inclusion in the study.

While this is a small sample, it is sufficient for this study. The sample size is not an issue in
terms of allowing conclusions that are statistically significant. All of the recognised state sector
training facilities for vascular surgery are included, and the sample is not selected to represent a

larger population. The inclusive nature of the study negates the need for randomisation.

A partially selective approach to the identification of suitable candidates was performed. This
was necessary as the study required opinion of current practice, specific to a super-specialised
area in the management of vascular surgery patients during the perioperative period. Therefore,
the study required the participation of an appropriate participant who was likely to have

knowledge about a very specific aspect of current practice.

VASSA identified appropriate contacts in the Department of Vascular Surgery at each of the
hospitals. An explanation sheet (Appendix C) was sent to each of the contacts after a telephonic
conversation to assess interest in their unit’s participation in the study. Appropriate candidates
for participation were identified by the principal contact. One of the identified candidates at each

facility was invited to participate in the study.

There was no Anaesthesia Society that could be identified that represented a body of
anaesthesiologists with a dedicated interest to vascular anaesthesia, and this made it necessary to
identify potential candidates by contacting each of the Anaesthesia Departments individually.

The explanation sheet (Appendix C) was sent to the Head of the Anaesthesia Department at
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each of the included hospitals. The Heads of Department were asked to identify potential
candidates best suited to the objectives of the study. One of the identified candidates was then
contacted, and invited to participate in the study. The Heads of Department were not informed of

any individual candidate’s decision to participate.

A high response rate is an essential component of a descriptive study with a relatively small
number of participants. The methodology was structured in such a way as to minimise
inconvenience, in an attempt to facilitate a more complete response. A favourable response rate
was further promoted by the already healthy relationship between the academic institutions, and
a topic that is notorious for controversy, and therefore, likely to be of interest to the targeted

population.

3.6 Exclusion criteria

I.  Hospitals not recognised as specialist training facilities for vascular surgery
- Private hospitals.
- Training facilities without specialist vascular surgery training accreditation.
- State hospitals not accredited for specialist training.
ii. Participants
- Refusal to participate.
- Request to withdraw from the study at any stage.

- Non-specialists.
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3.7 Data collection

Data collection involved a face-to-face voice recorded interview and an investigator assisted
written completion of a semi-structured questionnaire. (Appendix F) The interview was
recorded on a standard voice recording device to facilitate accurate collection of data that could
be reviewed. In addition, this reduced the time taken for data collection during the interview. It
was decided to encourage explanation and extra comments during the interview in order to

promote greater insight into the complexities of practice and its potential barriers.

Data collection was not commenced before the participant read and fully comprehended the
explanation sheet (Appendix C), and provided written informed consent for participation in the
study. (Appendix D) Completion of a separate consent form was required for voice recording of

the interview. (Appendix E)

The invitation to participate was free of any coercion. It was made clear to all participants that
their inclusion in the study was entirely of their own free will, and that there would be no penalty

or disadvantage for any participant who wished to withdraw from the study at any stage.

An interview sheet was generated for each of the participants. Hospital and individual participant
information have remained confidential. The front page of the research tool (Appendix F) has
been kept separate from the rest of the document, and all documentation has been coded. The
interview recordings were given different codes to the questionnaire and have been kept separate.

The code is only known to the principal researcher.
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The recording device was not concealed. The recorded interviews will be kept safely locked
away for a period of 2 years, after which they will be destroyed in accordance with Health

Professions Council of South Africa regulations.

3.8 Data analysis

The quantitative data obtained during the interview was extensively reviewed with respect to the

potential for statistical testing. A biostatistician was consulted for assistance.

In the absence of data that allows meaningful statistical analysis, the results were discussed

individually with emphasis placed on areas of consistency and areas of disagreement.

The extra comments and explanations offered by the participants are discussed individually in
the results section of the research report, but only if they were thought to add value in terms of

understanding or hypothesis generation.

3.9 Funding

The study was funded by means of a Faculty Research Committee Individual Research Grant

provided by the University of the Witwatersrand.
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CHAPTER FOUR - RESULTS

4.1 General Data

4.1.1 Study conduct

The potential candidates for participation in the study were identified in accordance with the
methodology set out in Chapter Three. Semi-structured interviews were conducted at all seven
recognised centres for academic training in the field of vascular surgery in South Africa. One
anaesthesiologist and one vascular surgeon from each hospital participated in the study. The

study included 14 participants.

In order to conceal the identity of the participants, each of the seven hospitals was allocated a
code letter, known only by the principal investigator. The anaesthesiologist and vascular surgeon
representing the same facility have the same code letter, and are distinguished on the basis of a
number. Anaesthesiologists are identified by number ‘1’ adjacent to the allocated hospital code
letter, and vascular surgeons by the number ‘2°. The coding system facilitates the demonstration
of similarities and differences in participant responses within a given hospital, and across the
country. The anaesthesiologist and vascular surgeon representing the same facility are referred to

as ‘paired participants’ in the results that follow.

The data were collected over a period of one month, between 04 February 2010 and 04 March
2010. All interviews were completed during the first nine days of data collection, except for one
interview which was delayed due to problems with availability of the participant. The

anaesthesiology and vascular surgery participants from each hospital were interviewed
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separately. They were interviewed on the same day in all but two cases. The order of interviews
was determined solely by availability in the schedules of the participants and the principal
investigator. There was no difference in the conduct of interviews related to the order in which

they were scheduled.

Two anaesthesiologists were identified as potential candidates for inclusion in the study at
Hospital C. Both of these candidates were invited to participate in the study. Only one of these

candidates replied to the invitation, and was subsequently included.

Informed consent was obtained from all participants before the interviews were conducted, and

all participants consented to a voice recording of the interview.

4.1.2 Characteristics of the sample population

In addition to the number of elective surgery lists that were allocated to vascular surgery on a
weekly basis, Table 4.1 shows the participants’ reponses for the number of specialists that were

regularly providing a service at each of the hospitals, and the extent of anaesthesiologist interest.

There were 20 allocated vascular surgery lists each week at training facilities across South

Africa.

Anaesthesiologist and vascular surgeon responses for the number of vascular surgeons employed
at the hospital, matched at all hospitals except two of the seven. It seems more likely that the
vascular surgeon responses would be correct, and that a total of 14 specialist vascular surgeons
were operating on a regular basis across the seven recognised facilities for specialist training in

the field of vascular surgery.
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At the time of the study, six surgeons were undergoing training to become specialist vascular

surgeons. One of the hospitals did not have a trainee.

Table 4.1 Table illustrating participant responses for staff numbers, specialist
involvement, and the number of lists at each hospital

N Number of specialist Number of Number of
umber of . . ; .
elective vasc_ular surgeons anae_sthesmlogls'gs anaesthesiologists
vascular operating on a regular  covering the electl_ve knoyvn_to have a
surgery lists N basis vascular surgery list  special interest in
(Clinical fellow or at least once per anaesthesia for
per week equivalent) week vascular surgery
V1 3 3(1) 1 1
V2 3 3(1) 1 Unsure —1
Al 2 1(1) 1 1
A2 2 1(1) 2 Unsure —2 or 3
Sl 2 1(1) 1 3
S2 2 1(1) 0 1
C1 3 2 (1) 1 3
C2 3 2 (1) 1 2
Ul 3 3(2) +2Part Time 2 3
U2 3 4 (1) +2 Part Time 2 2
L1 4 2 5 5
L2 4 2 2 2
R1 3 2 4 4
R2 3 1(1) 3 3
Total - Anaes 20 14 (6) 15 20
Total - VS 20 14 (6) 11 13+1

The number of anaesthesiologists that were regularly involved in the management of patients for

vascular surgical procedures, or that had a special interest in this field, is not clear.

At two of the hospitals the vascular surgeons acknowledged that they were unsure about the
number of anaesthesiologists with a special interest in anaesthesia for vascular surgery. At the
remaining five hospitals the anaesthesiologist indicated more widespread interest than that which
was appreciated by the vascular surgeon. It was apparent that not all of the anaesthesiologists

with a special interest in the field had the opportunity to be involved on a regular basis. At one
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hospital the vascular surgeon indicated that there was not a single anaesthesiologist that took

responsibility for the elective vascular surgery list on a regular basis.

Paired participant responses for the number of anaesthesiologists regularly involved in vascular
surgical procedures matched at only three of the hospitals. At two of these hospitals there was

agreement that only one anaesthesiologist regularly fulfilled the role.

30 - 28
Years of 25 -
experience in 20
the 20 4 18
management of 14
vascular 15 - 12
surgery 10 10
patientsasa 10 - 7 7
specialist 4
(Years) 5 - I 3
1 1 1
0 1 . - . .

\Y A S C U L R

Paired participants

B Anaesthesiologist = Vascular Surgeon

Figure 4.1 Bar graph comparing the years of experience as a specialist in the management
of vascular surgery patients

The vascular surgeons had more years of experience in the care of vascular surgery patients.
Cumulative experience was more than twice that of the anaesthesiologists (91 years vs 45 years).
The greater experience of the vascular surgeon at all hospitals, except Hospital R, is

demonstrated in Figure 4.1.
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Only two of the anaesthesiologists had more than ten years of experience. In contrast, only two
of the vascular surgeons had been specialists in the field for less than ten years, and only one of
them had less than five years experience. Three of the anaesthesiologists had less than one year

of experience as a specialist.

The vascular surgeon at Hospital R had been employed in his current role for only one year.
However, the participant had previously accumulated seven years of experience as a vascular

surgeon at another hospital.

4.1.3 Data reproducibility

Table 4.2 shows participant responses with respect to standardisation of approach and the

processes used to aid decision making.

Grey shading has been used to highlight differences in response between participants from the
same hospital. Despite claims suggesting similarity in the approach of other clinicians within the
same hospital, a difference in the processes used to aid the decision to commence beta blocker

medication was a common finding.

4.1.3.1 Standardisation of approach

Eleven of the participants indicated that they thought the current practice of the
anaesthesiologists and/or the vascular surgeons at their hospital was essentially the same as they
had reported. However, there was agreement at five of the hospitals that there was no
standardised approach to the identification of candidates likely to benefit from perioperative beta

blockade (PBB).
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Table 4.2 Table showing opinion on the degree of consistency in approach, and
the processes relied upon in the decision to introduce beta blocker medication

Degree of similarity Use of a ) o
. ] Processes used to aid the decision to commence
in the approach used standardised
o beta blockers
by other clinicians approach to PBB

V1 Essentially the same No Discretion of vascular surgeon,
anaesthesiologist or cardiologist
V2  Essentially the same Yes Department protocol at discretion of vascular

“Unit Specific surgeon

Approach”

Al Essentially the same No Unsure

A2  Essentially the same No Discretion of vascular surgeon or
multidisciplinary team

S1 Unsure No Discretion of vascular surgeon or
anaesthesiologist

S2  Essentially the same Yes Defined guidelines from the literature

C1 Unsure No Defined guidelines from the literature

Cc2 Some overlap No Discretion of vascular surgeon or
anaesthesiologist

Ul Essentially the same No Discretion of anaesthesiologist

U2  Essentially the same No Discretion of anaesthesiologist

L1 Essentially the same No Defined guidelines from the literature

L2 Essentially the same No Discretion of cardiologist or anaesthesiologist

R1 Essentially the same No Discretion of cardiologist

R2  Essentially the same No Discretion of cardiologist

(Grey shading highlights inconsistent responses of paired participants)

No protocols were available despite one participant reporting the presence of a “unit specific
approach.” This participant was one of only two participants who indicated that a standardised

approach was used to identify suitable candidates for PBB. At both of these hospitals, where a
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standardised approach was reported, the anaesthesiologist was unaware of any such

standardisation.

The processes identified as aids in the decision to commence beta blockers were consistent

between paired participants at only two of the seven facilities.

4.1.3.2 Recent modification to approach

Table 4.3 shows the reported motivation for any change in approach, and the timing of any
modifications that were reported to have taken place. The publication of the Perioperative
Ischaemic Evaluation (POISE) trial, and updated guidelines published by both the European
Society of Cardiologists (ESC), and the American College of Cardiologists Foundation and
American Heart Association (ACCF/AHA), were used as reference points to aid in the

understanding of motivation for any recent changes in approach.

There was very little consistency in paired participant responses. Changes in policy, where they
had been instituted, had been initiated in response to developments in the literature. None of the
participants indicated that policy had been recently modified by personal experience, hospital

experience, or the inability to institute a protocol.

Despite eight participants attributing importance to evidence in international literature, it appears
that the publication of the POISE study (May 2008) and the latest revised guideline
recommendations (November 2009), did not lead to changes in approach at many South African
training facilities. At least three institutions (Hospitals S,C and R) had not made any recent

change to their practice in response to the most recent developments in the literature.
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Table 4.3 Table showing timing of any modification to approach, and the

motivation for any reported modification made

When was the approach to perioperative beta

blockade last modified?

What was the reason for the most

recent change?

V1 No standard approach -

V2 After May 2008 (POISE) Evidence in International Literature

Al Unsure (Not following current guidelines) -

A2 Recurrently updated but no standard approach Evidence in International Literature

S1 No standard approach -

S2 Before October 2007 Evidence in International Literature

(Never been modified — new practice in
previous 5 years)

Cl Before October 2007 Departmental lecture based on
evidence in international literature

C2 No change in past 2-3 years Evidence in International Literature

Ul After May 2008 (POISE) Evidence in International Literature

u2 No standard approach Evidence in International Literature

L1 Recurrently updated but no standard approach Evidence in International Literature

L2 Before October 2007 -

R1 No recent change -

R2 No recent change -

Three of the participants reported a lack of standardisation as a reason for the absence of any

recent change in approach. One participant specifically indicated that current guidelines were not

being followed. One participant indicated that practice had not changed in the past 2-3 years.

Another reported that practice had not changed in five years, despite identifying evidence in

international literature as a reason for the initial approach. Both participants at hospital R

indicated that there had been no recent change, and a further two participants reported that the
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approach was last modified before the ACC/AHA guideline recommendations for the

management of the cardiac patient for non-cardiac surgery published in October 2007.

Four participants specifically reported changes in response to literature published since the
POISE study. Two of these participants indicated that the approach to the management of
patients was recurrently updated, despite a lack of standardisation. The other two participants

specified that the POISE results were directly responsible for the most recent change in policy.

4.2 Description of current intended practice

This section of the results chapter sets out to demonstrate three important components of the
study. Most importantly, intended practice is described. In addition, the regularity of poor
correlation of responses obtained in the study from paired participants representing the same

hospital, and the variable practice reported across the country, are highlighted.

Clinician roles, patient selection for perioperative beta blockade (PBB), and some of the
specifics of PBB are considered. For each of these components, participant responses are

presented, and the most likely practice at each hospital is reported.

Determining the most likely practice is straight forward when both the anaesthesiologist’s and
vascular surgeon’s responses demonstrate agreement. In areas where agreement was not present,
unless both participants claimed responsibility, the response of the participant who made a claim
of responsibility for that aspect of practice is assumed to be most likely to represent intended
practice. Multiple aspects of practice were unclear, and the most likely practice could not always

be determined.
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4.2.1 Clinician roles

Table 4.4 summarises participant responses for which clinicians assumed responsibility for
various aspects of PBB. The anaesthesiologist response, vascular surgeon response, and most

likely scenario are shown in three rows for each of the hospitals. The rows are consolidated for

simplicity wherever possible. The clinician most likely to have been responsible for the specific

component of practice at each hospital is indicated by bold text.

Any inconsistency in the responses of the anaesthesiologist and vascular surgeon representing
the same hospital is indicated by grey shading. The extent of grey shading in Table 4.4

demonstrates the poorly defined clinician roles at most of the hospitals.

The following abbreviations apply:

VSs - Specialist vascular surgeon

VSr - Vascular surgery registrar

VS — Vascular surgery team

CF — Clinical Fellow/ Specialist vascular surgery trainee
Cardio — Specialist cardiologist

Anaes — Anaesthesia team

Anaes s — Specialist anaesthesiologist

Anaes r — Registrar anaesthetist

Crit care — Critical care specialist

? — Participant unsure
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Table 4.4 Table showing participant opinion on which clinicians were

responsible for various aspects of perioperative beta blockade

Preoperative Management Intra- Post-
Policy P g operative operative
Development y Pa_tl_ent_ Decision to Prescription | Titration In_ltlatl_on/ Withdrawal
entification commence Titration
VSs +/-
2
V1 VSs Cardio Not PBB Unsure
V2 VSs VSs VSs Specific
v VSr VSr P VS
Al VSr Unsure
A2 VSr/ Not PBB
R VSs VSs VSs Junior VSr/ VSs Specific VS
doctor
. Unsure (VSr/ . PBB Not
S1 No Policy VSs) PBB Not Practiced Practiced
S2 Not PBB VS (Not
Physician> Specific continued
s VSs VSs \/Ss/ CE VSr VSs on
discharge)
C1 Anaes s Anaes s/ VS Anaes s Anaes (s/r) Ag;ar;.\s
Intra/
C2 VSs VSr VSr VSr Postop Anaes s VS
only
C Unclear — Proactive approach of VS not supported by Anaes
Not in Anaes s
Ul Anaes s Anaes s Anaes s Anaes r acute decision, VS
setting practical role
Anaes s> VSs-Ward Anaes s
u2 VSs, Crit Anaes s/VSs Anaes s- VSr/ Anaes VSs VS
Care Clinic
U Anaes lead agreed, VS role unsupported by Anaes VS
VSs >
L1 VSs >SAnaes VSs Anaes s/ VSr VSs Anaes s
Cardio Beta
. Cardio/ Anaes s/ blockers not
2
L2 Vs VSs/Anaes s Cardio Anaes s Crit Care : withdrawn
Unclear- Important role
L VSS lead VSs>Anaes for Cardio Unclear Anaes s
V/Ss/Anaes s
R1 referral to Anaes s Beta
VSs physician Cardio Cardio Cardio blockers not
R2 VSs ? withdrawn
R VSs >Anaes Anaes s

(Any inconsistent response between anaesthesiologist and vascular surgeon from the same
hospital is indicated by grey shading. The most likely clinician responsible at each hospital
is indicated by bold text.)
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The most likely current practice at each hospital is shown below in a series of horizontal bar

graphs (Figure 4.2 — Figure 4.8). These bar graphs clearly illustrate the variable practice across

South Africa.

vss I 5

VSs lead likely [N 2
Anaes s lead
agreed - 1
Unclear 1
(VSs/Anaes s) F
0 2 4

Number of Hospitals

Figure 4.2 Horizontal bar graph showing
the most likely clinician responsible for
policy development at South African
training facilities for Vascular Surgery

g —
vSs > Anaes [ 2

Unclear (vSr?) [l 1

Anaes lead agreed F 1
0 2 4

Number of Hospitals

Figure 4.3 Horizontal bar graph showing
the most likely clinician responsible for
identifying potential candidates for
perioperative beta blockade
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Anaess (VSsrole?) I 1

Cardio I 1

Shared - Physician
>vss/CF 1

Unclear
(VSr/Anaes) .
Unclear (Cardio
has a role) _ 1
0 1 2 3
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Figure 4.4 Horizontal bar graph showing
the most likely clinician responsible for
the decision to institute perioperative
beta blockade
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Figure 4.5 Horizontal bar graph showing the
most likely clinician responsible for beta
blocker prescription
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Figure 4.6 Horizontal bar graph showing the

most likely clinician responsible for the
titration of beta blocker medication before
major vascular surgery

Anaes s 4

5
Number of Hospitals

Specific
0

Figure 4.7 Horizontal bar graph showing
the most likely clinician responsible for
intraoperative beta blocker initiation and
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Figure 4.8 Horizontal bar graph
showing the most likely clinician
responsible for beta blocker
withdrawal after vascular surgery
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4.2.1.1 Policy development

In South Africa the vascular surgeons have taken the lead role in perioperative patient
management, and in policy development, at most of the training facilities. (Figure 4.2) The
anaesthesiologists control policy at only one of the hospitals (Hospital U), and the extent of the

anaesthesiologist’s role at another hospital (Hospital C) was unclear.

There is little consistency in clinician roles across other components of practice. However, closer
inspection of the data allows the hospitals to be grouped, thus categorising the variable practice

across the country.

4.2.1.2 Grouping of hospitals based on similarities in reported clinician responsibilities

The hospitals can be divided into three groups on the basis of similarities in reported control of

intended practice.

I.  Hospitals reliant on vascular surgeons with limited involvement of other clinicians

Three hospitals (V,A and S) relied on the vascular surgeons for almost all aspects of
perioperative management. These three hospitals were characterised by the regular involvement
of very few anaesthesiologists, and a comparatively low reported level of interest in vascular

anaesthesia. (Table 4.1)

The anaesthesiologist at each of these facilities had been involved in an overall management role
for less than one year. (Figure 4.1) These participants were commonly unsure of the current
approach to perioperative beta blocker administration, and perioperative management in general.

They played no role in the initiation or titration of beta blockers.
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The vascular surgeons were responsible for all aspects of perioperative management at these
three hospitals. This included the withdrawal of beta blockade in situations where there was no

independent indication for continued therapy.

The vascular surgeon at Hospital V fulfilled the lead role in policy development. The vascular

surgeon’s opinion is likely to be an accurate reflection of intended practice at Hospital V.

Both the anaesthesiologist and the vascular surgeon indicated that the vascular surgeons
controlled current practice at Hospital A. As the only specialist vascular surgeon employed at
Hospital A at the time of the study, the opinion of the vascular surgeon in most instances is likely

to be an accurate reflection of intended practice.

The anaesthesiologist at Hospital S did not think that there was any policy for perioperative
patient optimisation, and hence, added very little to the understanding of current practice.
Furthermore, the vascular surgeon, as the sole specialist vascular surgeon at Hospital S, possibly

provides a more reliable reflection of intended practice.

ii.  Hospitals where both vascular surgeon and anaesthesiologist claimed major roles

At two of the hospitals (Hospital C and U) both the anaesthesiologist and vascular surgeon
claimed significant roles in current practice. The poor correlation of opinion is clearly illustrated

in Table 4.4 by the high proportion of grey shaded boxes.

The anaesthesiologists attached to these two hospitals were the only two participants in the study

who reported that the vascular surgeons did not have a role in policy development.

Identification of likely intended practice at Hospital C, when participant responses differ, is

complicated by inconsistent identification of a dominant clinician. Both participants claimed the
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lead role in policy development and overall responsibility for PBB. Appreciation and awareness

of cross-discipline responsibility and intended practice was lacking.

The only areas of correlation in participant responses were restricted to anaesthesiologists’
responsibility for intraoperative introduction or titration of beta blockers, and the vascular

surgeons’ responsibility for effecting withdrawal of beta blockade.

The reported intention of the vascular surgeon to initiate beta blocker medication in almost all
patients undergoing major vascular surgery implies a reduced opportunity for anaesthesiologist
involvement. It was reported that the anaesthesiologist’s involvement was partly restricted to the
cases deemed to be of the highest risk. A different anaesthesiologist at Hospital C was more
regularly involved in the routine management of patients undergoing vascular surgical

procedures. Current intended practice is, therefore, unclear.

Hospital U was the only hospital where PBB and perioperative optimisation was controlled by
the anaesthesiologists. It was accepted that the anaesthesiologists were responsible for
perioperative risk stratification in vascular surgery patients, and that they would decide on
appropriate risk reduction strategies for implementation in these patients. However, the clinician
responsibilities within each of the aspects of practice were reported differently. The vascular
surgeon indicated that a collaborative team derived approach was employed, and claimed that
beta blockers were occasionally initiated by the vascular surgeons in some of the more
straightforward patients. The anaesthesiologist, on the other hand, specifically denied
preoperative introduction of beta blockers by the vascular surgeons. Again, clinician

responsibilities were not well defined.
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The opinion of the anaesthesiologist probably reflects intended practice. The opinion of the
vascular surgeon, where it differs from that of the anaesthesiologist, may reflect a breech of

policy, and also highlight a difference in intended and actual practice at this hospital.

iii.  Hospitals that relied on the cardiologists with some anaesthesiologist involvement

The vascular surgeons at Hospitals L and R led policy development and also retained their status
as the principal treating physician in the perioperative care of patients with vascular disease.
However, they were not directly responsible for the decision to commence beta blockers. The
cardiologists played the major role in cardiovascular risk assessment and patient optimisation at

these two facilities. (Table 4.4)

Beta blockers were usually only commenced when there was a medical indication for medication
introduction, independent of the potential for benefit to be gained from beta blockade as a risk
reduction strategy around the time of major vascular surgery. Therefore, beta blocker medication
was generally commenced with the intention of continuing the medication in the long term. PBB
per se, was largely restricted to the intraoperative use of beta blockers administered by the

anaesthesiologist.

At Hospital L, the anaesthesiologist identified the vascular surgeons, and concurrently the
vascular surgeon identified the anaesthesiologists, as the clinicians responsible for aspects of
care that neither accepted as being their own responsibility. The paucity of agreement on
intended current practice was immediately apparent. (Table 4.4) This reflects both a lack of
consensus on control of current practice, and the presence of more than one potential pathway to

beta blocker introduction.
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The opinion of the anaesthesiologist probably has greater value with respect to practices related
to intraoperative use of beta blockers and preoperative assessment clinic practices. The opinion
of the vascular surgeon may be a more accurate report of aspects of practice related to policy and

cardiology referral.

The participants at Hospital R revealed greater agreement for a process that relies on cardiologist
referral. The anaesthesiologist involvement in initiation of beta blockers at Hospital R was
largely restricted to intraoperative titration. The anaesthesiologists did not initiate beta blockers
preoperatively, but did suggest cardiology referral for patients that they believed could gain

benefit from beta blockade perioperatively.

The appropriate weight of responses can be interpreted on a situation-specific basis. The fact that

the vascular surgeon had been employed at Hospital R for only one year is noteworthy.

4.2.2 Patient selection for perioperative beta blockade

First the dominant determinants of patient selection for PBB as a risk reduction strategy are
reported. Important patient risk factors are then addressed. Finally, the contraindications to PBB,

and factors that demand careful consideration, are dealt with.

4.2.2.1 Determinants of patient selection

Table 4.5 shows the important determinants of patient selection for PBB before major vascular
surgery. Participants reporting on their own practice, having claimed control over this aspect of

patient management, are indicated by bold text in the table.

Differences of opinion are once again highlighted by grey shading in Table 4.5.
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Table 4.5 Table showing the important determinants of patient selection

Patient risk Type of procedure  Dominant determinants for selection of patients
factors affect determines need to receive beta blockers preoperatively
selection for PBB for PBB

V1 Yes No *Number of patient risk factors

V2 Yes No *Patient risk factors
*Baseline physiological values which can be
manipulated by beta blockers
*QOther — Total atherosclerotic load

Al No No *Baseline physiological values which can be
manipulated by beta blockers

A2 Yes Yes *Type of procedure — Principle determinant
*Patient risk factors
*Baseline physiological values which can be
manipulated by beta blockers

S1 Yes Yes Unsure

S2 Yes Yes *Type of procedure — Principle determinant
*Patient risk factors

Cl Yes Yes *Type of procedure
*Patient risk factors
*Number of patient risk factors
*Baseline physiological values which can be
manipulated by beta blockers

C2 No Yes *Type of procedure — Only determinant

Ul Yes Yes *Patient risk factors
*Number of patient risk factors
*Baseline physiological values which can be
manipulated by beta blockers

U2 Yes Yes *Type of procedure
*QOther — Nature of disease,
Physiological reserve of patient

L1 Yes Yes *Type of procedure
*Patient risk factors
*Number of patient risk factors

L2 Yes No *Patient risk factors

R1 Yes No *Patient risk factors

R2 Yes No *Patient risk factors

*Number of patient risk factors
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The anaesthesiologists at Hospitals V,A and S reported their understanding of a vascular surgeon
led process. The vascular surgeons at Hospitals L and R reported their understanding of a process
under cardiologist control. The anaesthesiologist’s intended practice at Hospitals L and R reflect

intraoperative introduction of PBB only.

There were three main contributions to the selection of candidates to receive PBB;

i.  Patient Risk Factors
ii.  Baseline physiological values which can be manipulated by beta blocker therapy

iii.  Type of Procedure.

The variability in determinants of patient selection at South African training facilities is

illustrated in the horizontal bar graphs that follow. (Figure 4.9 — Figure 4.11)

i. Patient Risk Factors

Although participant reports differ at two of the hospitals, where clinician roles are not entirely
clear, Figure 4.9 illustrates the widespread acceptance that patient risk factors were important

determinants of patient selection strategies across the country.

Referral to the cardiologist at Hospitals L and R relied upon risk factors or evidence for
ischaemic heart disease (IHD), congestive cardiac failure (CCF), or the presence of an
arrhythmia. Each of these conditions was viewed as a potential independent indication for beta
blocker medication. In keeping with this intended practice, the vascular surgeon at Hospital L,
and the anaesthesiologist at Hospital R, indicated that patient risk factors were the sole

determinant of the need for beta blocker medication.
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Figure 4.9 Horizontal bar graph showing the importance of patient risk factors, and the
number of such factors, in the process of determining candidates for perioperative beta
blockade

Figure 4.9 also highlights the variable importance of the number of risk factors in determining
patient selection. The three hospitals primarily under vascular surgeon control did not report the
number of risk factors as an important tool. In contrast, the number of patient risk factors was an
important consideration for the anaesthesiologists involved in patient selection. The vascular
surgeon at Hospital R was the only vascular surgeon who attributed value to the number of risk
factors in the decision to commence beta blocker medication. However, this reflects the approach

of the cardiologist at Hospital R, rather than the participant’s own practice.

ii.  Baseline physiological values which can be manipulated by beta blocker therapy

As shown in Figure 4.10, heart rate control was of variable importance to clinicians in patient
selection for PBB. It was not the sole determinant of selection at any hospital. Control of heart
rate was an important determinant at two of the hospitals, and was also a feature in the
management of patients under the care of the anaesthesiologists at two of the hospitals where

clinician roles were unclear.
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Figure 4.10 Horizontal bar graph showing the importance of physiological variables in
patient selection for perioperative beta blockade

iii.  Type of procedure

Figure 4.11 illustrates the variable importance attributed to the type of procedure in patient

selection at hospitals across South Africa.

Type of procedure
determines the need for 3
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Type of procedure may be
an important determinant
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Figure 4.11 Horizontal bar graph showing the importance of the type of procedure in
deciding whether to introduce perioperative beta blockade at South African training
facilities
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The type of procedure was reported as the principal determinant of patient selection by three of
the vascular surgeons. The vascular surgeons controlled patient selection at two of these three
hospitals (Hospitals A and S). Practice at the remaining facility (Hospital C) was less clear. The
vascular surgeon claimed that the type of procedure was the sole determinant of a need to
introduce beta blockade. The anaesthesiologist reported a more selective approach, with the type

of surgery used as an aid in the decision, rather than an absolute indication for PBB.

The type of procedure may be of major importance in patient selection for PBB at two further
hospitals (Hospitals U and L). However, it was not the principal determinant at either of these
hospitals. At Hospital U it played a role in how patients were assessed preoperatively. The
anesthesiologist’s intention was to distinguish between targeting prevention of perioperative
myocardial infarction (PMI), and the perceived need to optimise myocardial performance. This
was a distinction made on the basis of infrainguinal versus suprainguinal major vascular
procedures. At Hospital L, the possibility of the type of procedure having an impact on the
decision to introduce PBB was based only on the occasional initiation of beta blockers by the
anaesthesiologists. The anaesthesiologist involvement in the decision was restricted to the
intraoperative period, and to a minority of cases referred onto the preoperative anaesthetic
assessment clinic. In this setting, the type of procedure was an important determinant of an

overall risk assessment.

There was agreement between the anaesthesiologist and vascular surgeon that the type of
procedure was not a dominant factor in the decision to institute PBB at the remaining two

hospitals (Hospitals V and R).
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The indications for beta blockade, when assessed by the cardiologist at Hospitals L and R, were

assessed independent of the background of proposed major vascular surgery.

4.2.2.2 Important patient risk factors

Table 4.6 identifies the patient risk factors that were potential targets for intervention with
preoperative introduction of beta blocker medication. It reflects the opinion on current practice of
the nine participants who claimed involvement in the introduction of beta blockers

perioperatively. Their responses are shown in bold text in the table.

There were five participants not certain of the factors that promoted the use of beta blockers at
their hospital. The anaesthesiolgists at Hospitals V and A, and the vascular surgeon representing
Hospital R, identified the patient risk factors that they would use to aid selection of candidates
for PBB, in the event that they been responsible for this aspect of practice. The anaesthesiologist
representing Hospital S indicated that safety concerns prevented the use of PBB as a risk
reduction strategy. The vascular surgeon from Hospital L highlighted the risk factors that
prompted cardiology referral. The anaesthesiologists representing Hospitals L and R reported
their own approach to introduction of PBB, rather than the approach of the cardiologist at their

respective facilities.

The grey shading in Table 4.6 is used to draw attention to the similarity of approach
recommended by the anaesthesiologists. The difference in responses between anaesthesiologists

and vascular surgeons are clearly evident.
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Table 4.6 Table showing important risk factors in patient selection

Current  Inducible Unacceptable Revised cardiac risk index (RCRI) Other
bl Ummm q Bvﬁoma._m_ heart rate Typeof IHD CCF CVA DMon Renaldys-
ockade 1schaemia Procedure insulin  function
V1 Yes Yes - Yes Yes Yes Yes  Yes Yes -
V2 Yes - >90 bpm - Yes - - - - Hypertension
Al Yes Yes - Yes Yes Yes Yes  Yes Yes -
A2 Yes - >70 bpm Yes - - - - - Hypertension,
Obesity
S1 Perioperative beta blockade not practiced.
S2 Yes - Target 60-80  Yes Yes - - - - Hypertension,
bpm Family
Historv IHD
C1l Yes Yes Not specified  Yes Yes Yes Yes  Yes Yes  Hypertension,
Family
Historv IHD
C2 Beta blockers administered to all patients undergoing major vascular surgery
Ul Yes Yes Not specified  Yes Yes Yes - Yes Yes -
u2 Yes Yes - Yes - - - - - -
L1 Yes Yes >90 bpm Yes Yes Yes Yes Yes Yes -
L2 Yes Yes Not specified - Yes - - Yes - -
R1 Yes Yes >80 bpm Yes Yes Yes Yes Yes Yes  Hypertension
R2 Yes Yes Not specified - Yes - - Yes Yes -

(Grey shading highlights similarities in the approach of anaesthesiologists. Bold text

identifies the participants who claimed a role in policy development.)

89



Figure 4.12 illustrates the most important patient risk factors. The figure also highlights an

interesting difference of intended approach between anaesthesiologists and vascular surgeons at

South African training facilities.

PBB unsafe - Not practiced .
PBB for all patients

Current beta blockade

Inducible myocardial ischaemia

Ischaemic heart disease
Congestive cardiac failure
Cerebrovascular accident
Diabetes mellitus requiring insulin
Renal dysfunction

Type of procedure
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N
w
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Unacceptable heart rate

Other

w

o
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Number of participants
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Figure 4.12 Horizontal bar graph illustrating the patient risk factors that make a
contribution to the decision to introduce perioperative beta blockade
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The opinion of the anaesthesiologist at Hospital S (PBB unsafe and not practiced) and the
intended practice of the vascular surgeon at Hospital C (PBB for all patients undergoing major
vascular surgery) represent the extremes of a variety of responses recorded from the participants
included in the study. Despite the marked variability in intended practice, a few consistencies are

worth highlighting.

The continuation of beta blocker medication, in the absence of limiting haemodynamic

compromise, was an accepted recommendation. The introduction of beta blockers in patients
with inducible myocardial ischaemia, or a history of ischaemic heart disease (IHD), was also
widely supported. However, these risk factors were not uniformly supported as indications to

commence beta blockers by all of the vascular surgeons.

The actual or recommended approaches of each of the anaesthesiologists were very similar. The
anaesthesiologists attributed importance to risk factors included in the Revised Cardiac Risk
Index (RCRI). However, the handling of congestive cardiac failure (CCF) and cerebrovascular
accident (CVA), as risk factors, was inconsistent. The individual components of the RCRI were

sometimes deemed to be of greater importance than just the number of these criteria.

Of the risk factors not included in the RCRI, the targeting of an unacceptable heart rate was a
common recommendation for introduction of beta blockers. Control of heart rate was a stronger
focus for the vascular surgeons than individual components of the RCRI. The rate that would
promote initiation of medication was variable, and commonly not specified despite specific

enquiry.

None of the participants indicated that age was an indication for beta blockade, neither as part of

a risk index, nor as an individual risk factor.
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4.2.2.3 Contraindications to PBB and situations that demand careful consideration

Data was collected addressing patient characteristics that demand careful consideration or
avoidance of beta blocker medication around the time of major vascular surgery. Again the
paired participant responses were inconsistent. The responses of all participants are important
irrespective of clinician roles in the introduction of beta blockers, because the presence of a
contraindication to beta blockade, or the need for careful consideration, should supercede any
intended approach of another clinician. The anaesthesiologist at Hospital S reported that PBB
was not specifically practiced. Therefore, a total of 13 participants gave an indication of

situations in which careful consideration or avoidance of beta blockade was considered prudent.
The data are grouped under three themes;

I.  Emergency surgery
ii.  Potential major adverse effects of beta blockers

iili.  Other potential adverse interactions with beta blockers.

Figures 4.13 — 4.16 illustrate the degree of concern reported by the participants for introducing

beta blockers under a variety of circumstances.

i.  Emergency Surgery

Figure 4.13 shows the extent of participant concern about the safety of introducing beta blocker
medication before emergent major vascular surgery. Only two of the participants did not indicate
that emergency surgery had an impact on their decision to commence beta blockers
perioperatively. Three participants believed that emergency surgery was a specific reason not to

commence beta blockers.
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Figure 4.13 Horizontal bar graph illustrating the extent of participant concern about the
safety of introducing beta blocker medication before emergent major vascular surgery

ii.  Potential major adverse effects of beta blocker medication

Deciding whether beta blocker medication was likely to be safe in patients with compromised
cardiovascular or respiratory function was important. Responses for the impact that an abnormal
cardiovascular or respiratory system had on the decision to commence beta blockers are

summarised in Figure 4.14 and Figure 4.15.

e Cardiovascular effects

The most common recommendations for the avoidance of beta blockade were due to slow heart
rate (10 participants) and low blood pressure (9 participants). The identified heart rate that
precluded administration of beta blockers was not consistent, but the anaesthesiologists generally
accepted lower heart rates than the vascular surgeons. Three of the anaesthesiologists, each with
a responsibility for intraoperative beta blocker initiation and titration, still considered careful
titration of beta blocker medication under these conditions. Their practice was highly selective

and the patient response was closely monitored.

93



SLOW HEART RATE

No extra concern indicated
Careful consideration
Beta blockers avoided

LOW BLOOD PRESSURE
No extra concern indicated
Careful consideration
Beta blockers avoided

CONGESTIVE CARDIAC FAILURE
No extra concern indicated

Careful consideration

Beta blockers avoided

CEREBROVASCULAR DISEASE
No extra concern indicated
Careful consideration

Beta blockers avoided

® Anaesthesiologist

|

H
N
[
o~
w

4 6 8 10 12

Number of participants

Vascular surgeon

Figure 4.14 Horizontal bar graph illustrating the effect that abnormalities of the
cardiovascular system had on the decision to introduce beta blockers before major vascular

surgery

The need for careful consideration was commonly indicated as being necessary for patients with

congestive cardiac failure (CCF). All of the anaesthesiologists recognised a need for careful

consideration before the introduction of beta blockers in patients with CCF. Three of the

anaesthesiologists indicated that even a history of CCF warranted careful consideration. Only

one participant believed that beta blockers were contraindicated in the setting of CCF.
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A history of cerebrovascular disease was highlighted as a contraindication to PBB by three

participants, and also as a condition requiring careful consideration by a further four participants.

e Respiratory effects

Careful consideration before commencing beta blockers in patients with asthma or chronic
obstructive respiratory disease (COPD) was common practice. Only one participant did not

indicate the need for careful consideration in patients with asthma or COPD.
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Figure 4.15 Horizontal bar graph illustrating the effect that respiratory disease had on the
decision to introduce perioperative beta blockade

Complete avoidance was not commonly recommended. None of the anaesthesiologists
recommended routine avoidance. The severity and reversibility of airway obstruction were
important considerations. There was a difference in the way asthma and COPD were viewed by

three of the vascular surgeons. Two had a greater degree of concern for COPD than for asthma.
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iii.  Other potential adverse interactions of beta blocker medication

Few participants reported that the presence of sepsis or diabetes mellitus, advanced age, or the
concurrent use of calcium channel blocker (CCB) medication, were important reasons for

additional concern. The extent of their concern is shown in Figure 4.16.
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Figure 4.16 Horizontal bar graph illustrating the effect that sepsis, diabetes mellitus,
advanced age and calcium channel blocker medication had on participant concern for
commencing beta blocker medication
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e Sepsis

Three participants believed that beta blockers were to be avoided in patients with systemic
sepsis. Only one of these participants had concerns about the use of PBB in the setting of

localised sepsis.

e Diabetes Mellitus

Only one participant identified the potential adverse effects of beta blockade on glycaemic
control as a cause for careful consideration before selecting patients to receive beta blockers

perioperatively.

e Advanced age

The implementation of PBB in elderly patients was not specifically avoided, and only three

participants viewed advanced age as a cause for careful consideration in the selection of patients.

e Drug interactions

Three participants indicated that the use of calcium channel blocker (CCB) medication precluded
the use of beta blockers. A further three participants indicated that the concomitant use of these

medications called for careful consideration.

No other drug interactions were highlighted as a cause for additional consideration.
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4.2.3 Specifics of perioperative beta blockade

4.2.3.1 Frequency of perioperative beta blockade and intraoperative use of beta blockers

Table 4.7 shows responses for the frequency with which PBB as a risk reduction strategy was

utilised at South African training facilities for vascular surgery. Where responses differed

between participants representing the same hospital, the response that is most likely to reflect

practice is indicated with bold text. Areas of inconsistency in paired participant responses are

highlighted by grey shading. The marked lack of consistency within hospitals across the country

is clearly demonstrated by the extent of grey shading.

Table 4.7 Table showing the participant responses for the frequency of
perioperative beta blockade and intraoperative beta blocker use

Frequency of perioperative beta blocker use

Intraoperative use of beta blockers

V1 Occasional Very rare (<1%) Not for PBB
V2 Regular (Used to be always) Very rare (<1%) Not for PBB
Al Almost always in the absence of a Very rare (<1%) Not for PBB
contraindication
A2 Regular (Used to be always) Unsure — (Very rare/ Sometimes)
S1 Unsure - Not used as perioperative risk Very rare (<1%) Not for PBB
intervention
S2 Regular (70%) Never
C1 Regular Unsure -Liberal use recommended
C2 Almost always in the absence of a Sometimes (<5%)
contraindication
ul Occasional Regular (<25%)
U2 Regular Very rare (<1%)
Under anaesthesiologist control
L1 Regular Regular (<33%)
L2 Occasional (Less than10%) Unsure — (Very rare/ Sometimes)
Not used as perioperative risk intervention
R1 Regular Regular (Up to 30%)
R2 Occasional (Not common) Unsure — (Very rare/ Never)

Not used as perioperative risk intervention

(The response that is most likely to reflect actual practice is indicated by bold text.
Inconsistent responses within a hospital are highlighted by grey shading.)
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Perioperative beta blockade is practiced at all training facilities across South Africa. However, it
is unclear how frequently this occurs. One participant from each hospital indicated that the
practice occurred regularly. However, no two participants from the same hospital were in

agreement on the frequency of the intervention.

The vascular surgeon led practice at Hospitals V, A and S supported a proactive approach to

PBB.

The lack of consistency in the reports of the participants representing Hospitals C and U make it
difficult to draw any firm conclusions. The anaesthesiologists at these two hospitals reported a

more selective approach.

A cardiology referral based, restrictive approach to the introduction of beta blockers was
reported by the vascular surgeons at Hospitals L and R. Both participants explained that patients
only received beta blocker medication if there was an independent medical indication for beta
blocker use. In this setting the intention was to continue beta blocker medication in the long
term. The anaesthesiologists at Hospitals L and R reported titration of beta blockers

intraoperatively. The vascular surgeons were unaware of the extent of their involvement.

PBB was initiated or titrated during surgery by the anaesthesiologists at four of the facilities.
Intraoperative beta blocker use at the other facilities was restricted to very few cases, and was

not initiated specifically as a risk reduction strategy.

4.2.3.2 Beta blocker medication

The anaesthesiologist at Hospital S did not believe that PBB was being practiced. The vascular

surgeon representing Hospital R was unsure about the medications and details of the
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cardiologists’ practice. Reports on the beta blocker medication commonly used in the
perioperative period, and the reasons for the choice of the remaining twelve participants, are

summarised in Table 4.8.

All of the hospitals included in the study prescribed oral atenolol when implementing PBB.
Availability of the medication was the chief reason for the choice, and the availability of atenolol
was commonly attributed to the favourable cost of the medication. Two participants cited
favourable pharmacodynamic properties of atenolol as a reason for the choice, but they failed to
mention whether they believed these favourable effects were more pronounced with the use of

atenolol when compared with other beta blockers.

Two institutions imported intravenous atenolol for intraoperative use. Three other agents were
sometimes used for intraoperative titration, or in the immediate perioperative period. Carvedilol
was sometimes prescribed, but its use was largely under the control of the cardiologists.
Labetolol (4 participants) and esmolol (5 participants) were the other agents only occasionally

used.

Bisoprolol and metoprolol may have advantages, but they were not available for use in the state
health sector. Although not specifically asked, six participants indicated that they would prefer to

use another drug not available to them for use at their hospital.

4.2.3.3 Initial prescription of beta blockers

The initial prescription of beta blockade was variable, both within each hospital, and in general
across the country. The extent of grey shading in Table 4.8 highlights the lack of consistency in

the anaesthesiologist and vascular surgeon reports at each of the hospitals.
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Table 4.8 Table showing the agents used, the reason for the choice of agent,
and the initial prescription

Most commonly used beta blocker and the reason for its use

Initial Prescription

V1 Atenolol (po) - Availability + Other (Always been used) Unsure
Esmolol (iv) - Intraoperative titration but not for PBB Low dose
Carvedilol (po) (Cardiology) followed by titration

V2 Atenolol (po) - Availability + Cost Low dose followed by titration
Bisoprolol (po) (Private Sector) - Favourable PK/PD + (Atenolol 12,5mg po od/
Evidence of benefit in the literature Bisoprolol 2,5mg po od)

Al Atenolol (po) - Availability Patient specific adjusted dose

followed by titration
(Atenolol 12,5-100mg po dly)

A2 Atenolol (po) - Availability Standard dose followed by

titration (Atenolol 25mg po od)

S1 Esmolol (iv) - Intraoperative titration but not for PBB Not Practiced

S2 Atenolol (po) - Availability Low dose followed by titration
Labetolol (iv) - Control of BP in ICU (Atenolol 25mg po bd)
Metoprolol (po/iv) (Unavailable) - Most studies used this
medication

C1 Atenolol (po/iv) - Availability + Cost + Favourable PK (Long Low dose followed by titration
duration of action)

Bisoprolol (po)/ Metoprolol (po/iv) (Private Sector) - Current
practice not based on evidence - These agents may be better
C2 Atenolol (po) - Availability + Cost + Favourable PD Standard dose
(Atenolol 25mg po od)

Ul Atenolol (po) — Availability (Not convinced it is the correct Standard dose
agent to use) (Atenolol 50mg po stat on
Labetolol (iv) (Intraoperative titration) - Only available morning of surgery)
intravenous agent with beta blocker activity
Carvedilol (po) - Favourable PD (Remodelling)

Metoprolol (po/iv) (1st choice- unavailable) - Favourable
PK/PD + Evidence from the literature

U2 Atenolol (po) - Availability + Cost Standard dose followed by

Labetolol (iv) - Control of BP in ICU titration (Atenolol 25-100mg po
dly)
(Only if time allows)

L1 Atenolol (po) - Availability + Favourable PD Patient specific adjusted dose
Labetolol (iv) - Availability (Lack on Atenolol iv) + Familiarity followed by titration
Esmolol (iv) - Favourable PK - Intraoperative Titration (Only if time allows)
Bisoprolol (po) (Private Sector)

L2 Atenolol (po) - Availability + Cost Low dose followed by titration
Esmolol (iv) (Only if time allows)
Carvedilol (po) (Cardiology) - Favourable PD — CCF

R1 Atenolol (po/iv) - Availability Unsure — Patient specific adjusted
Esmolol (iv) - Favourable PK — Intraoperative Titration dose followed by titration
Carvedilol (po) (Cardiology) (Cardiologist)
Metoprolol (iv) (Unavailable) - Favourable PK

R2 Unsure Unsure (Cardiologist)
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In Table 4.8 grey shading highlights inconsistent responses between paired participants, and the

following abbreviations apply:

PO — per 0s

iv —intravenous

PK — pharmacokinetics

PD — pharmacodynamics

mg — milligram

od — once daily

bd — twice daily

stat — term derived from the latin word ‘statum’ meaning immediately

dly — daily

BP — blood pressure

ICU — intensive care unit

Among the nine participants that claimed direct involvement in the initiation of PBB, standard
initiation doses (4 participants) were more commonly reported than low initiation doses (3
participants) and patient specific adjusted doses (2 participants). The reported initial prescription
was consistent at only one of the hospitals (Hospital V). However, the anaesthesiologist was not

certain of current practice at that hospital.
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4.2.3.4 Duration of beta blockade before surgery, the intention to titrate medication, and

the targets of titration

Table 4.9 shows the widespread lack of consistency in paired participant responses (indicated by
grey shading). It also highlights the reality of not achieving that which was considered to be ideal

practice, and the variable and often ill-defined targets of titration.

The anaesthesiologist and vascular surgeon did not share exactly the same opinion, on actual or

ideal duration of beta blocker therapy before surgery, at any of the hospitals.

Longer duration of beta blockade before surgery was thought to be beneficial, but delaying
surgery for preoperative titration was not standard practice. Only two participants claimed that
surgery was delayed to allow optimal titration. The reports of these two vascular surgeons were

not shared by the anaesthesiologists at either of these hospitals.

All of the participants agreed that beta blockers should ideally be commenced more than one
week before surgery (range: 1-6 weeks). However, this probably only occurred at two of the
hospitals. The vascular surgeon at one of these hospitals was the only participant who indicated
that ideal and actual practice was matched with respect to the timing of beta blocker therapy. The
anaesthesiologist believed that surgery was not specifically delayed to allow potential benefits
related to duration of beta blocker therapy, but that the duration of therapy before surgery was an

entirely fortuitous consequence of logistical delays within the hospital system.

The introduction of beta blocker medication on the day of surgery, or less than one week before

surgery was not uncommon.
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Table 4.9 Table showing participant responses for ideal and reported actual
duration of beta blocker medication before surgery

Duration of beta blockade before Titration  Surgery
surgery of beta delayed End point targets of
Ideal practice Actual practice b lockers to allpw titration
intended titration
V1 2 weeks 3-5 days Yes Unsure  Unsure (Managed by VS)
Personal Practice:
HR<60bpm
V2 4 weeks 2-4 weeks Yes No HR 70-90bpm
(Longer duration
IS better)
Al At least 2 weeks 2-4 weeks Yes No Unsure (Managed by VS)
A2 1-2 weeks with 7-10 days Yes Yes HR 60-70bpm
titration
S1 >1 week Perioperative beta blockade not practiced
S2 4-6 weeks <1 week Yes No HR 60-80bpm
C1 4-6 weeks <1 week Yes No HR 60-70bpm
Not done effectively
Proactive intraop
C2 Unsure - Often day before No No Unsure
1-2 weeks surgery (Managed by
(Up to 1 week) anaesthesiologist)
Ul 1-2 weeks Administered on the No No Clinically acceptable
morning of surgery heart rate or resolution of
(4-6 weeks before ischaemia
suprainguinal
procedures)
U2 2-4 weeks 1-2 days Yes No Patient specific absolute
heart rate
L1 2-4 weeks <1 week Yes No Limited heart rate
response to exercise
L2 No fixed time No fixed time Yes Yes Unsure
Await titration Await titration (Managed by
anaesthesiologist)
R1  Longer duration  Day before surgery Yes Unsure Unsure (Managed by
is better. cardiologist)
Still beneficial if Personal Practice:
given acutely Resting HR 60-80bpm
Titrate to ST changes and
Cardiac Output
R2 >4 weeks Few days before Yes Unsure Unsure (Managed by
surgery cardiologist)

(The intention to titrate medication, the targets of such titration, and whether surgery was
delayed until targets were achieved, are also shown)
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Most of the participants conceded that titration was suboptimal or even non-existent. The
anaesthesiologists representing three of the hospitals had access to select groups of at risk
patients, weeks before major vascular surgery, at a preoperative anaesthetic assessment clinic.
Two participants, each with an important role in PBB, indicated that there was no intention to

titrate beta blockers before surgery.

End point targets in the titration of beta blockade were inconsistent. Six participants indicated
that they were unsure of the targets of titration. Absolute heart rate targets over a wide range (60-
90 bpm) were advocated. Patient specific heart rate and a clinically acceptable heart rate were
further ill-defined targets that were recommended. The conditions under which the heart rate was

measured, varied from a limited response to exercise, to heart rate measured at rest.

4.2.3.5 Continuation of beta blocker medication after surgery and the manner in which

medication was withdrawn

Aspects of beta blocker withdrawal after major vascular surgery are shown in Table 4.10. The
participant responses that most likely represent intended practice are identified by bold text.

Inconsistencies within a hospital are identified by grey shading.

The recommended duration for continuing beta blockers when used as a risk intervention varied,
and was often poorly defined. None of the anaesthesiologists could accurately identify how beta

blockade was withdrawn.

Therapy was abruptly withdrawn at all facilities, except Hospitals L and R. At these two
hospitals medication was continued, because beta blockade was only initiated in patients with

long term indications for beta blocker therapy. One participant believed that the medication
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should be tapered before being stopped completely. Another participant questioned the potential

benefit of withdrawing the medication gradually, and believed that tapering would be

impractical.

The most likely practice at Hospital U was unclear.

Table 4.10 Table showing participant reports on when and how beta blockers
were withdrawn after surgery

Duration of continued beta blocker therapy

Method of withdrawal of beta blocker

after major vascular surgery medication
V1 Unsure - Unsure
No recommendation
V2 4 weeks Abrupt withdrawal
Not done well, relies on outpatient Tapering is of questionable benefit
prescription on hospital discharge and impractical
Al Unsure Unsure
A2 On discharge from hospital Abrupt withdrawal
(Previously continued indefinitely)
S1 PBB Not Practiced
S2 <72 hours Abrupt withdrawal
On return to ward from
High Care/ ICU
C1 Usually continued long term Tapered
Reviewed at 4 weeks post hospital discharge
C2 Reviewed at 4 weeks post hospital Abrupt withdrawal
discharge
Ul 7 days Abrupt withdrawal
In absence of indication to continue long term
u2 Up to 6 weeks Unsure —
Relies on referral hospital continuation of Defer to anaesthesiologist
medication - Not an area of focus
L1 Unsure - Beta blockers not withdrawn
Continue long term
L2 Continue long term Beta blockers not withdrawn
Very few without indication for continued use
R1 Unsure — Beta blockers not withdrawn
Continued long term
R2 Continued long term Beta blockers not withdrawn

(Bold text identifies most likely practice. Grey shading highlights inconsistent responses
between paired participants.)
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4.2.3.6 Additions to standard care related to the decision to initiate PBB

The participants indicated that the introduction of beta blockers alone made no difference to the

routine level of care or monitoring that the patient received. (Figure 4.17)
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Figure 4.17 Horizontal bar graph illustrating the lack of a change in the way that patients
were managed and monitored when perioperative beta blockade was implemented

The simple measurements of blood pressure and heart rate were not more frequently assessed.
Patients commenced on beta blockers were not routinely nursed at a higher level of dependency.
There was neither a specific change in anaesthetic technique, nor a lower threshold for invasive
monitoring in patients selected for PBB. The decision to monitor invasively, related to the
physiological status of the patient and extent of the planned procedure, rather than the use of beta

blocker medication. Patients were not hospitalised for a longer period, preoperatively or
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postoperatively, to facilitate the safe introduction, titration or withdrawal of beta blocker
medication. The patients who received PBB were not followed up at a clinic sooner than would

ordinarily have been arranged.

Figure 4.18 shows the intention for routine use of statin medication (HMGCOoA reductase
inhibitors) in patients requiring major vascular surgery, the frequent prescription of aspirin, and
an apparent difference in focus between anaesthesiologists and vascular surgeons across the

country.
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Figure 4.18 Horizontal bar graph illustrating the routine prescription of statin medication,
and the different areas of focus of anaesthesiologists and vascular surgeons in patients
requiring major vascular surgery

Other important monitoring considerations and medical interventions were not specifically
related to the decision to institute PBB. The detail of the participants additional considerations
are shown in Table 4.11.
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Table 4.11 Table identifying further routine and commonly considered practice
in patients undergoing major vascular surgery

Haemodynamic monitoring

Medical interventions

V1 - -
Al Modified ECG -
Invasive blood pressure monitoring
S1 - -
Cl Modified ECG -
Invasive cardiac output monitoring
considered (PAC)
Ul Routine ST segment monitoring -
L1 Transoesophageal Echocardiography -
considered (TEE)
R1 Routine ST segment monitoring -
Cardiac output monitoring considered
V2 - Blood pressure and
glycaemic control,
Cessation of cigarette smoking,
Inflammation control
A2 - Control of Diabetes Mellitus,
ACE Inhibitor
S2 - ACE Inhibitor
(Not for patients with renal impairment)
C2 - Preoperative ACE Inhibitor
(Especially in patients with Diabetes
Mellitus)
U2 - -
L2 - -
R2 - ACE Inhibitor (Proactive)

The anaesthesiologists expressed consideration for the use of modified ECG, ST segment

analysis, invasive blood pressure monitoring, and the measurement of cardiac output. The

vascular surgeons as a group were more concerned about medical interventions. They attributed

importance to blood pressure and glycaemic control, to reduction of inflammation, to cessation

of cigarette smoking, and to the introduction of ACE (Angiotensin Converting Enzyme)

inhibitors.

109



4.3 Participant satisfaction with current strategy

Participant satisfaction with current practice is shown in Figure 4.19. Less than half of the

participants were satisfied with current practice at their hospital.
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Figure 4.19 Horizontal bar graph illustrating participant satisfaction with the current
perioperative beta blockade strategy being implemented at their respective hospitals

All of the participants who had no control over any aspect of intended practice indicated that
they were not satisfied with current strategy. All of the participants that were satisfied had a
degree of control over practice at their hospital. However, control over some aspect of practice,

or a claim of complete control, did not necessarily translate into participant satisfaction.
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Only one of the anaesthesiologists was satisfied with current practice. This was the only hospital
(Hospital U) where both participants indicated that current practice was satisfactory, and it was
accepted that the anaesthesiologist led processes at this hospital. However, the timing of
initiation of beta blocker medication, and the way patients were monitored, remained a concern.
The vascular surgeon at this hospital believed that good communication was a favourable aspect
of their current practice, but inconsistent responses were common. It is possible that both

participants may not have been satisfied had actual practice been determined.

Two of the anaesthesiologists indicated that they had access to vascular surgery patients at a
preoperative anaesthetic assessment clinic. Another of the anaesthesiologists occasionally
assessed patients, deemed to be at particularly high risk, a few weeks before planned surgery.
The vascular surgeons at all of these facilities indicated that they were satisfied with practice,
which possibly suggests that the involvement of another clinician in the preoperative

optimisation of patients for vascular surgery increased overall satisfaction.

Only two of the vascular surgeons were not satisfied with the approach to the practice of PBB at
their facility. There was agreement that practice was unsatisfactory at both of these hospitals.
The dissatisfaction of one of the vascular surgeons was due to a lack of support from other
disciplines (Anaesthesia and Cardiology). Similarly, the vascular surgeon and the
anaesthesiologist at another hospital identified a shortage of cardiologists as an important
limitation of current practice. The restrictive approach to PBB under the direction of a limited
number of cardiologists prevented the introduction of beta blockers in some patients who may

have gained benefit from the intervention.
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Problems with current practice related to logistics, to the focus of different specialties, and to
ignorance. Logistical problems, which posed the greatest challenge, related to workload, staffing,

clinic availability, bed availability, and hospital management policy.

There was agreement at only one of the hospitals that the development of a protocol for PBB

would be potentially useful.

4.4 Suggested changes to clinician roles and responsibilities

The participants made numerous suggestions for changes to the current clinician roles in the
management of patients around the time of major vascular surgery. Irrespective of a participant’s
satisfaction with current practice, a greater role for the anaesthesiologists in the future was

widely supported. (Table 4.12)

Only three of the participants did not indicate the need for greater involvement of the
anaesthesiologists. These participants all claimed that the anaesthesiologists were already
involved. Another participant was undecided, and pointed out the potential for problems related
to feasibility of the intervention, should the reliance on the anaesthesiologist significantly
increase. The participant’s concern for a lack of resource to facilitate greater involvement was
shared by others, and the possibility of increasing delays was another important consideration

that was highlighted.
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Table 4.12 Table showing the desire for a greater role for anaesthesiologists
irrespective of participant satisfaction with current practice

Satisfied with current practice

Greater role for anaesthesiologists

V1

V2

Al

A2

S1

S2

C1

C2

Ul

U2

L1

L2

R1

R2

No

Yes

No

Yes

No

No

No

Yes

Yes

Yes

Unsure

Yes

No

No

Yes
Yes
Yes
Yes (May cause delays)
Yes
Yes
No (Already involved)
Yes (Resources do not allow)
No (Already involved)
No (Already involved)
Yes

Yes

Unsure (Concern for extra burden and workload)

Yes

4.4.1 Suggested future roles in policy development

Twelve of the participants believed that the roles of specialists in the development of policy

should be modified. Figure 4.20 illustrates suggested changes to the control of policy

development.
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Figure 4.20 Horizontal bar graph illustrating the suggested changes to clinician
responsibility for policy development

There was a desire to shift from widespread vascular surgeon led practice, to policy developed
by a multidisciplinary team (MDT), or anaesthesiologists. None of the participants believed that
vascular surgeons should be entirely responsible for policy, and only three indicated that vascular

surgeons should take a lead role in an MDT. (Figure 4.22)

Nine participants indicated that they believed an MDT should determine practice in the future.
They all indicated that vascular surgeons and anaesthesiologists should be included, and all but
one believed that cardiologists should also be included. (Figure 4.21) Few attributed further
value to the inclusion of a critical care specialist. However, continuity of care was identified as
an important component of any successful intervention. The suggested lead role in an MDT was

variable. (Figure 4.22)
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Figure 4.21 Horizontal bar graph showing the specialties that should be included in policy
development when controlled by a multidisciplinary team
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Figure 4.22 Horizontal bar graph showing the variety of recommendations for a lead
clinician in the event of a multidisciplinary team approach to policy development
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All of the participants indicated that anaesthesiologists should play a role in future policy
development. Overall anaesthesiologist control was recommended by the anaesthesiologists at
five of the hospitals. Two of the vascular surgeons indicated that anaesthesiologists should lead
an MDT. The remaining participants recommended that anaesthesiologists should play a role as

part of an MDT, but not necessarily as the lead clinician.

All seven of the vascular surgeons believed that an MDT should be formulated to develop
management policy for vascular surgery patients. However, only one of the participating
vascular surgeons specifically indicated that vascular surgeons should lead the team. The two
anaesthesiologists who did not believe that they themselves should take overall responsibility,
both indicated that vascular surgeons, as the entry point to the system, should take control of an

MDT determined approach.

4.4.2 Suggested future roles in beta blocker initiation

Figure 4.23 illustrates current and suggested clinician responsibility for beta blocker initiation

before major vascular surgery.

Half of the participants did not recommend a change to current responsibility for the initiation of
beta blockers. Ten of the participants indicated that they believed vascular surgeons should be at
least partly responsible for the initiation of beta blockade in the perioperative period. The support
for vascular surgeons carrying sole responsibility increased from five participants to eight
participants. For half of these participants this represents a change in favour of increasing the
responsibility of vascular surgeons. Feasibility and the perceived benefit of early introduction of

beta blockade were the major reasons for a shift in favour of vascular surgeon control.

116



T O N ©

Anaesthesiologist only _2 3
Cardiologist only - 1 °
Shared responsibility _ 2 >
PBB not practiced 1
; , . 5 g 10

Number of Participants
Current responsibility for initiation m Suggested responsibility for initiation

Figure 4.23 Horizontal bar graph showing the suggested changes in responsibility for
initiation of beta blockers in the perioperative period

Two of the anaesthesiologists recommended that vascular surgeons should take overall
responsibility for the initiation of beta blockers. Another two anaesthesiologists indicated that
vascular surgeons should be responsible for the straightforward cases, and that anaesthesiologists
should be responsible for the decision in patients attending a preoperative assessment clinic, and
the challenging cases that would warrant specialist referral. One of the remaining
anaesthesiologists believed that a sharing of responsibility would be helpful, but did not think

that sharing responsibility would be safe.
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Five participants suggested an ongoing role for anaesthesiologists in the initiation of PBB. Three
of these participants identified initiation as a role specifically for the anaesthesiologist. One of

the vascular surgeons thought that anaesthesiologists should take a more active role in all aspects
of PBB when implemented as a perioperative risk reduction strategy. Ultimately, there was some

support for a principal role for anaesthesiologists at four of the Hospitals.

There was a desire to move away from reliance on cardiologists for beta blocker initiation in the
perioperative setting. This was due to the cardiologists’ reluctance to introduce beta blocker
therapy as a risk reduction strategy, and the shortage of cardiologists, which limits the number of
patients that can be referred for assessment. Only one participant believed that cardiologists

should retain responsibility for the initiation of therapy.

4.4.3 Suggested future roles in the titration of beta blocker medication

Recommended changes to clinician responsibility for titration of beta blockers are illustrated in

Figure 4.24.

One of the participants recommended retention of the policy of no titration before surgery. This
participant indicated ongoing concern for the safety of titrating beta blocker medication in the
general ward, and highlighted the logistical difficulties of anaesthesiologists having to assess
patients at a time that they would not usually be available to do so. Furthermore, although the
participant thought that titration would be the ideal, it was not believed to be critical for risk

reduction.
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Figure 4.24 Horizontal bar graph illustrating current and suggested clinician responsibility
for the titration of beta blockers before major vascular surgery

Half of the participants believed that vascular surgeons should be involved in the titration of beta
blockers preoperatively, but only five participants thought that vascular surgeons should have
sole control over this aspect of practice. One participant recommended a change of practice in
favour of the vascular surgeons taking future responsibility for preoperative beta blocker

titration.
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Five of the vascular surgeons suggested that they should be directly responsible in future. In
contrast, only two of the anaesthesiologists thought that vascular surgeons should be responsible

for titration, and even then, not without support.

Three participants indicated that anaesthesiologists should be responsible for the titration of beta
blockers before major vascular surgery. Two of these participants were anaesthesiologists, and
one specifically indicated that vascular surgeons should not continue to control this aspect of

practice.

Three participants indicated that cardiologists should control beta blocker titration. The
experience and training of cardiologists was thought to make them the ideal clinicians to control
this process. Two of these participants believed that the cardiologist could be effective as the sole
clinician responsible for titration. The other participant suggested that including specialist
physicians in the process of titration, once the decision to commence beta blockers was made,

could limit the increase in work load for cardiologists.

4.4.4 Suggested future roles in beta blocker withdrawal

Withdrawal of beta blocker medication after surgery, when used as a risk reduction strategy, was
an aspect of PBB that was poorly managed. Figure 4.25 illustrates the suggested changes in

clinician responsibility for beta blocker withdrawal after major vascular surgery.

All 14 participants indicated that beta blocker medication, administered only around the time of
surgery, was a valid strategy for reducing the risk of adverse cardiac events, and that this should

ideally be practiced at their hospital in future.
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Figure 4.25 Horizontal bar graph illustrating suggested change in the responsibility for
beta blocker withdrawal after major vascular surgery when used as a perioperative risk
reduction strategy
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Ten participants recommended a change in the control over beta blocker withdrawal. This was
second only to the recommendation for changes in the development of policy. There was
widespread recommendation to shift away from vascular surgeon responsibility for this aspect of
practice, with just four participants indicating that they thought vascular surgeons should
continue to take responsibility. However, one of these four participants suggested that a
combined MDT decision, or a protocol defining an appropriate approach, would be ideal. Only
one of the anaesthesiologists indicated that withdrawal should be the responsibility of vascular

surgeons.

Three participants indicated that anaesthesiologists should be responsible for withdrawal of beta
blocker medication. One of these participants believed that the responsibility for management of

the overall process should remain with the anaesthesiologist who initiated the intervention.

Four participants indicated that cardiologists should take responsibility for decisions related to
withdrawal of beta blockade. Patient presentation for surgery was identified as a point of care
opportunity for intervention by one of these participants. Another of these participants suggested
that the management of the patient’s ongoing risk was beyond that which could realistically be
expected of the anaesthesiologist, and therefore, deferred responsibility for withdrawal decisions

to the cardiologists.

Two of the vascular surgeons were not comfortable with their current role, which included
responsibility for the withdrawal of beta blockers. Both of these participants recommended an

MDT determined approach in the future.
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4.5 Barriers to the implementation of perioperative beta blockade as a strategy

Problems related to the evidence for perioperative beta blockade (10 participants), staffing
insufficiencies (11 participants), and hospital related problems (11 participants), were commonly
identified as barriers. (Figure 4.26 — Figure 4.28) These barriers were identified by at least one
participant from each hospital. Interdepartmental differences in opinion, and the lack of clarity in

distinction of responsibilities, were not commonly identified as problems. (Figure 4.29)
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A total of 20 potentially important barriers to the practice of perioperative beta blockade (PBB)
were identified. Participants’ opinions on the presence of 17 potential barriers were addressed in
the semi-structured questionnaire. (Question 38, Appendix 1) Three further potential barriers

were identified by the participants. (Question 38E, Appendix 1)
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One of the participants expressed concern that the evidence should be interpreted in the
knowledge that it is drug and implementation method specific. Another participant highlighted
an inability to effect a change in hospital management policy, with respect to the introduction of
a preoperative anaesthetic assessment clinic for vascular surgery patients, as an important barrier.
Finally, deficiencies in communication were identified as an important barrier to the capability of

a facility to safely and effectively introduce PBB.

All of the participants identified at least one barrier to the practice of PBB. Across all 14
participants, a total of 84 indications for the presence of a barrier to the practice of PBB were
noted (mean of 6 barriers per participant). The majority of barriers were noted by the
anaesthesiologists (69.05%). Only one of the vascular surgeons noted more than six potential

barriers. None of the anaesthesiologists noted less than six potential barriers.

4.5.1 Problems with the evidence

Barriers identified that related to the evidence for PBB as a strategy, contributed more than one
quarter (25.9%) of all anaesthesiologist concerns. The vascular surgeons were considerably less
concerned with problems related to the evidence, in terms of both number and proportion
(15.4%) of total vascular surgeon indications of concern. Four of the vascular surgeons did not
indicate that any aspect of the evidence was a barrier to the implementation of practice. One of
the vascular surgeons specified that the availability of the American Heart Association guidelines
had eliminated interpretation of the evidence as a barrier to implementation of PBB. However,
the lack of a recent update of intended practice implies that the most recent guidelines were not

being followed at that hospital.
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A lack of faith in guidelines (2 participants), poor knowledge of the guidelines (2 participants),
and confusion (6 participants) were all identified as significant barriers to the implementation of
PBB. One of the participants indicated that the evidence should be interpreted in the knowledge
that it is drug specific. Only five participants listed evidence of harm as a barrier to the practice

of PBB.

4.5.2 Staffing insufficiencies

Staffing factors were a major concern at all of the hospitals. This group of barriers accounted for
one third of all barriers noted, and made the largest contribution of all of the groups. The
vascular surgeons were considerably more concerned with staff insufficiencies than any other
group of barriers. All but three participants indicated that staffing had an impact on how practice

was implemented. These three participants represented three different hospitals.

The barriers related to insufficient number of staff, or insufficient training, or poor management

of staff as a resource.

A shortage of staff was the single most commonly identified barrier to practice (9 participants).
The shortages related to both specialists (anaesthesiologists and cardiologists) and nursing staff.
Four participants highlighted an insufficient number of anaesthesiologists as a cause for the
limited involvement of anaesthesiologists in the practice of PBB. One of these participants
indicated that the number of appointed anaesthesiologists had been reduced, making it
impossible to provide a service that required extra responsibilities to be shared between too few
anaesthesiologists. Another participant indicated that there had been a 40% reduction in theatre
time as a result of not appointing new anaesthesia trainees. Four of the participants indicated that
a shortage of cardiologists had a bearing on practice. Two participants identified the insufficient
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number and experience of nursing staff, as a major concern. Their concern was largely related to
the feasibility of monitoring patients effectively. A shortage of vascular surgeons was not

identified as a barrier by any of the participants.

Poor use of expertise was specifically related to the lack of anaesthesiologist support in this
study. In addition, five of the participants were uncomfortable with the junior doctor

responsibility for prescribing medication.

4.5.3 Hospital related barriers

At approximately 30% of the total, hospital related problems were the second largest

contributing group of identified barriers.

Bed availability and inadequate monitoring appeared to be interdependent. Half of the
participants specifically identified inadequate monitoring as a barrier to PBB. Eight participants
identified availability of beds as a limitation. Five of the participants selected both bed
availability and monitoring as barriers. Three participants did not specifically select monitoring
as a barrier in conjunction with their concern about bed availability. However, their concern
surrounding bed availability, in all but one instance, related to a perceived need for an
appropriate level of care and monitoring during beta blocker titration. Therefore, it is likely that
nine of the participants had important concerns about the potential adverse effects of beta

blockers.

The vascular surgeons at four of the hospitals did not think that monitoring or bed availability
created any barrier to the introduction of beta blockers in the perioperative period. Incidentally, a

proactive approach to PBB was practiced at both of the hospitals represented by the only two
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vascular surgeons who believed that monitoring was a barrier. This implies that the introduction
of beta blockade was not viewed as a cause for significant restriction in practice. In contrast, five
of the anaesthesiologists specifically identified monitoring as a barrier to PBB. If concern about
appropriate bed availability, at the time of beta blocker titration, was a reflection of a
requirement for monitoring at a higher level than that which was standard, then all of the
anaesthesiologists can be considered to have identified monitoring as a potential barrier to the

practice.

As a further consequence of limited bed availability, one of the participants indicated that the
extended length of stay that would be necessary for appropriate titration of beta blocker
medication before surgery, had an impact on the feasibility of following ideal practice

guidelines.

Three of the participants indicated that problems with the availability of certain medications
complicated the implementation of PBB at their hospital, and that this was a major barrier to the

implementation of PBB.

4.5.4 Communication and inter-departmental dynamics

Barriers related to communication and inter-departmental dynamics contributed least to the

overall number of barriers that were reported.

Poor continuity of care was identified as a barrier by six of the participants. Continuity of care
has been presented in this group of problems, as it was apparent that the poor continuity was
more closely related to communication problems, and differences in opinion, than to staffing

insufficiencies.
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Differences in opinion between anaesthesiologist and vascular surgeon were only identified as a
significant barrier to practice by three participants. One of these participants cited a difference in
focus as the reason for the vascular surgeons’ reluctance to participate in proposed practice. The
other two participants were from the same hospital. The vascular surgeon at this hospital
indicated that there had been essentially no senior anaesthesiologist involvement in the
management of vascular surgery patients for a number of years. The anaesthesiologist at this
hospital identified a lack of political will as the major barrier to a collective approach, but

believed that this could be addressed with simple dialogue.

One of the participants specifically noted that deficiencies in communication were a significant

barrier to the capability of a facility to safely and effectively introduce PBB.
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CHAPTER FIVE - DISCUSSION

Chapter Five initially discusses the limitations of the study. Thereafter, matters pertaining to the

primary and secondary objectives are discussed.

5.1 Limitations of the study

5.1.1 Reproducibility of the results

5.1.1.1 Sample limitations

Although, the sample size was small, it was deemed to be fully inclusive of a defined group of

participants.

The study method attempted to facilitate inclusion of the most appropriate clinicians. It is
possible that the most appropriate clinicians were not included in the study, as there was more
than one specialist from each discipline involved in practice at many of the institutions. (Table

4.1)

The intended practice of the included participants may not be a reflection of the intended practice
of other clinicians practicing at the same hospital. However, the majority of participants
indicated that they thought the current practice of the other clinicians, involved in perioperative

management of vascular surgery patients, was essentially the same. (Table 4.2)

The relative inexperience of the anaesthesiologists included in the study, also raises concern
about whether the most appropriate clinicians were invited to participate. However, interest in

vascular anaesthesia was very limited at the facilities where anaesthesiologists were included
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with very few years of involvement in the management of vascular surgery patients. (Figure 4.1

and Table 4.1)

Similarly, the recent arrival of the vascular surgeon at Hospital R creates concern about the
participant’s awareness of current practice, but the participant was the only specialist vascular
surgeon employed at that hospital, and there was agreement that initiation of beta blockers was

based on cardiologist opinion.

The role played by the cardiologists was under-estimated, and future studies should include the

cardiologists, as the approach of the cardiologist may have a significant impact on practice.

There was marked inconsistency in paired participant responses, and it is possible that results
may be subject to a sampling error. However, the overall impression is that the inconsistencies

relate more to poorly defined practice within hospitals, and across the country.

5.1.1.2 Timing of the study

The results of the study reflect opinion on current practice at the time of the interview only.
There is concern surrounding the reproducibility of the data as a result of the time sensitive

nature of the study. (Section 1.9.2)

However, the timing of the study is also important. The aim of the study was to understand how
specialist training facilities in South Africa have chosen to implement perioperative beta
blockade (PBB) as a risk reduction strategy, and to assess the potential need for reassessment of

these strategies, in light of ongoing controversy and recent shifts in guideline recommendations.

The safety of PBB was called into question after publication of the POISE trial.> Changes to
international consensus guidelines were inevitable, despite criticisms leveled at the intervention
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strategy.'%*** The updated ACCF/AHA guideline® was published four months before the
conduct of this study, and the ESC published their first guideline concurrently.” The POISE

trial® was published in May 2008, 21 months before the study commenced.

The updated guidelines had been eagerly anticipated, as the POISE results had sparked
widespread debate.!****17 |t was, therefore, expected that recent assessment, and perhaps even
updates in strategy, would have occurred at training facilities across South Africa. One concern
was that the study would reveal a fluid situation, with changes at many of the facilities, but that
these changes would still be in the process of implementation. This may have created confusion
amongst participants. Although two of the participants reported that practice was recurrently
updated, with no standard approach (Table 4.3), there does not appear to have been marked
shifts in practice at, or around, the time of the study, and this is unlikely to be the cause for

inconsistent responses between paired participants.

More than half of the participants (8 participants) indicated that developments in international
literature motivated change in management strategy. (Section 4.1.3.2) However, few (four
participants) specified that there had been changes since the POISE study, and only two of the
participants indicated that the POISE data had been directly responsible for the change. It is
apparent that at least three of the seven hospitals had seen no update since some ill-defined point
in time before the 2007 ACC/AHA guideline®®* was published in October 2007. The participants
included in the study were well selected, and it is unlikely that they would have been unaware of
the recent literature. It is not clear whether the more recent literature simply had no impact on
local practice at these hospitals, or whether changes to practice were specifically deemed

unnecessary.
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5.1.2 Validity of the data

5.1.2.1 Research assumptions and contextuality

The following assumptions were made: (Section 1.4)

e It was assumed that the invited participants would be aware of current intended practice
at their hospital.

e |t was assumed that the specialist training facilities in the state sector are more likely to
have a structured approach, to optimal perioperative care of major vascular surgery

patients, than non specialist hospitals in the state sector.

The results of this study call into question the validity of both of these assumptions. There were
numerous aspects of practice that the participants were unable to comment on, or had a different
opinion to their paired participant. There was little evidence of a structured approach at many of

the facilities, and none of the facilities had a documented protocol. (Section 4.1.3.1)

Limitation due to contextuality was discussed in Section 1.9.3. An example of the potential for
practice to be different in the private healthcare sector is evident from six participants’ intention
to use a different beta blocker if presented with the opportunity to choose specific medication.

(Section 4.2.3.2)

5.1.2.2 Quality of the data

There were no problems with processing of data, and there were no device failures during the

interviews.
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The quality of the data remains a function of the design of the research tool. The tool was not
previously validated, but piloting of the semi-structured questionnaire was helpful in reducing

the potential for ambiguity or suggestive interviewing.

Question 40 (Appendix F) has not been included in the results. Although not identified as an
ambiguous question during the pilot process, it was apparent that the question was subject to

variable interpretation.

5.1.2.3 Statistical Analysis

Despite extensive review by a biostatistician, statistical analysis has been avoided. The nature of
the study, and the small number of participants, led to major concerns about the validity of any

statistical analysis.

5.2 Discussion related to the primary objective of the study

Primary objective:

To describe current intended practice, with respect to the use of perioperative beta
blockade as a tool for risk reduction, in patients undergoing major vascular surgical

procedures at South African specialist training facilities for vascular surgery.

Current intended practice is described in Section 4.2.

Two important themes emerge from the results of this study. Poor correlation of paired

participant responses was common, and practice varied across the country.
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5.2.1 Clinician roles

Clinician roles were poorly defined in general. (Grey shading in Table 4.4) The poor definition
of roles was least problematic at the hospitals where one of the participants had been involved
for a very short period of time. This includes the three hospitals that relied almost exclusively on
the vascular surgeon’s directives (Hospitals V,A and S), and Hospital R, where it was agreed that
the cardiologists were responsible for decision making. Reported intended practice was least well
defined at the facilities where both participants claimed contributions to aspects of management

(Hospitals C, U and L).

Many aspects of perioperative beta blockade (PBB) are still widely debated. It is not unexpected
that clinicians would have differing opinions on the intervention. However, poor correlation of
responses for clinician roles highlights poor communication between specialists involved in the
perioperative management of vascular surgery patients in South Africa. The lack of
standardisation of approach appears to be the source of confusion. The lack of protocolised
management is not unique to South Africa. Surveys conducted elsewhere in the world have
shown that only approximately 10% of clinicians make use of specific department protocols for

PBB, 80182183 and the introduction of a protocol is not uniformly supported.*®

Figures 4.2 — 4.8 demonstrate the variation in clinician responsibilities across South African
training facilities. The vascular surgery team feature prominently at the majority of hospitals, but
the variable role for anaesthesiologists, cardiologists and critical care specialists demonstrates the
necessity for good interdepartmental communication and definition of roles. It may also
represent different levels of experience and resource availability across the country. Surveys of

practice elsewhere in the world show an increased responsibility for the anaesthesiologists when
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compared with practice in South Africa. However, the allocation of responsibility also appears to

be inconsistent, 18182183

Section 4.2.1.2 groups hospitals on the basis of similarities in dominant clinician responsibilities,

in order to facilitate clearer representation of the variability in approach.

The non-specialist responsibility for beta blocker prescription at six of the seven facilities creates
concern, especially in light of the reports that the clinician prescribing the medication is not the

same clinician responsible for selecting appropriate candidates. (Figure 4.5)

5.2.2 Patient Selection

Patient risk factors (type or number), baseline physiological parameters as potential targets for
manipulation with beta blocker medication, and also the type of procedure were the components

used to select patients as candidates for PBB at South African training facilities. (Table 4.5)

Once again there was inconsistency in paired participant responses (Grey shading in Table 4.5),

and patient selection processes differed from one hospital to the next. (Figures 4.9 — 4.11)

Consistent aspects of patient selection for beta blocker medication, and a notable difference in
approach promoted by anaesthesiologists and vascular surgeons (Table 4.6 and Figure 4.12), are

emphasised in the discussion that follows.

5.2.2.1 Supported indications for beta blocker medication in the perioperative period

The following indications have a strong base of support in the literature, and therefore, in
international consensus guidelines.*® These indications were also widely supported by clinicians

across South Africa. (Table 4.6 and Figure 4.12)
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i.  Continuation of appropriate beta blocker medication

At all of the hospitals included in the study, chronic beta blocker medication was continued
throughout the perioperative period, provided that the medication was prescribed with an
appropriate indication, and that the patient did not develop severe perturbations in
haemodynamic status, or any other indication for withholding beta blocker medication. (Table

4.6 and Figure 4.12)

More than half of the patients who died (8/14) in a study designed to identify the factors that
predict mortality, when chronic beta blockade was not continued around the time of vascular
surgery, had beta blocker medication withdrawn for no apparent reason.**® Accidental omission
of required chronic medication, and in particular beta blockers, is unacceptable given the

association with mortality.****?¢13° The omission of even a single dose may be important.*®’

In a study conducted at Inkosi Albert Luthuli Central Hospital, there was a significant decrease
in the number of patients who had chronic beta blocker medication withdrawn in the
perioperative period during two periods of evaluation (15.5% vs 5.1%, p<0.001),*®" and this may
represent an increasing awareness for adverse outcomes associated with withdrawal of beta
blockers, at a South African training facility. It was apparent that this awareness was present

across the cou ntry.

ii.  Initiation of beta blocker medication in patients with evidence of inducible

myocardial ischaemia or known ischaemic heart disease (IHD)

Although not necessarily routine, treatment options for medical patients with evidence of
inducible myocardial ischaemia include the introduction of beta blocker medication.'2**°
Consensus guidelines support the introduction of beta blockers in patients with known IHD or
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inducible myocardial ischaemia before vascular surgery, albeit with slightly different degrees of

confidence.*® Support for the use of beta blockers in such patients is outlined in Section 2.6.1.2.

Introduction of beta blocker medication in patients with inducible myocardial ischaemia was
generally supported across South Africa (Table 4.6 and Figure 4.12), despite this being a

controversial area requiring further investigation.”

The vascular surgeons in control of practice at three of the hospitals did not indicate that
evidence of inducible myocardial ischaemia, on preoperative testing, was a specific factor taken
into consideration during patient selection for PBB. (Table 4.6) The reason for not including the
presence of inducible myocardial ischaemia as part of their risk assessment is unclear, because
all of the participants in this study shared a personal opinion that this should be an independent
indication for beta blockade. [Individual participant opinions on how PBB should be
implemented were obtained, but have not been included in the results of this report to prevent
confusion between intended practice at each hospital and the participants’ own opinions.
Individual opinions on a number of aspects of PBB were addressed during the interviews.
(Question 41, Appendix F) The participant’s responses to these questions are shown in Table

G. (Appendix G)]

Not all patients with a positive test result have significant coronary artery disease (CAD). If all
patients with a positive test result were commenced on beta blockers, a number of patients would
be at risk for adverse effects related to beta blocker use in the perioperative period, without
necessarily gaining benefit. Alongside inevitable delays attributable to preoperative testing, this
could be a reason for not relying on the results of preoperative tests at these facilities. The use of

preoperative tests was not assessed in this study, because of the additional complexity that would
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have been caused. The assessment of preoperative testing would be a valuable addition to future

studies.

Patients at higher risk are more likely to have CAD in the face of a positive test result, and it is
probably reasonable to commence beta blocker medication before surgery in these patients,

provided that the test was conducted after appropriate risk assessment.*>

Similarly, the introduction of beta blockers in patients with known IHD was widely supported.
(Table 4.6 and Figure 4.12) Two participants indicated that a family history of IHD would
affect their decision, but there is no support for the use of family history in the stratification of

risk, or for introduction of prophylactic beta blockade.

Four participants did not indicate that known IHD was important in their decision to commence
beta blockers. (Table 4.6 and Figure 4.12) However, it is possible that all of these participants
would place value on the presence of IHD as an important predictor of risk. The type of
procedure was a dominant, the predominant, and the only determinant of patient selection,
according to reports of three of these participants. Therefore, patients with IHD undergoing
major vascular surgery would automatically have been candidates for beta blockade. No opinion

on the introduction of beta blockers in this setting was obtained from the remaining participant.

5.2.2.2 Differences in selection processes recommended by anaesthesiologists and vascular

surgeons

International guidelines™® recommend that overall risk on the basis of cumulative risk related to
the type of surgery, and the number of patient risk factors, should be determined to identify

patients that are more likely to gain benefit from PBB.
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In general, patient selection strategies at South African training facilities do not follow these

guideline recommendations.

At the time of the study, only the intended practice of three of the anaesthesiologists complied
with consensus recommendations. However, two of these three participants were not the only
contributors to practice at their hospital (Hospitals C and L), and the intended practice of the
anaesthesiologist at the remaining facility (Hospital U) did not follow the recommendations

specifically.

Methods of risk stratification reported by the vascular surgeons were variable, and lack the
support of recent consensus guidelines.* The vascular surgeons were more concerned with

control of heart rate and the type of procedure. (Table 4.6)
i.  The role of patient risk factors in selection of candidates for PBB

Only two participants reported that patient risk factors were not considered important in the
decision making process. (Table 4.5) One of the vascular surgeons reported a proactive approach
to introduction of PBB for all patients undergoing major vascular surgical procedures. One of the
anaesthesiologists, representing a different hospital, indicated that beta blockers were
commenced under the direction of the vascular surgeons, and believed that the introduction of

beta blockade was specifically directed at heart rate control.

Despite the suggestion of a lower degree of accuracy when used in the setting of vascular

Sur.gery,ll,12,47

the risk index that is most widely accepted and recommended for use in this
setting is the Revised Cardiac Risk Index (RCRI).” In an attempt to avoid suggestibility, as a

research tool limitation, care was taken not to specifically enquire about the use of the RCRI in
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patient risk stratification. Therefore, the exact number of risk factors that would determine the

need for introduction of beta blocker medication was not assessed.

The anaesthesiologists identified current beta blocker therapy, inducible myocardial ischaemia
and components of the RCRI, as important considerations in the decision making process. They
specifically indicated that the individual component risk factors assessed in the RCRI would not,
on their own, necessarily indicate the need to commence beta blockers, but that the number of

risk factors was helpful in stratifying the degree of risk.

The number of risk factors was not an important consideration for the vascular surgeons. (Table
4.5) Concern for the total “atherosclerotic load” (V2) and the “physiological reserve of the
patient” (U2), may be evidence of acceptance of value in considering overall burden of disease,
but do not reflect acceptance of risk stratification practice recommended by international

consensus guidelines.*”

These guidelines*® promote the approach of the anaesthesiologists as far as it is outlined above.
However, the weight attributed to each component risk factor was not always consistent with the
RCRI. Two of the anaesthesiologists specified that the combination of risk factors was more
important than the absolute number, and a recent review lends support to attributing variable

weights to the risk factors contained in the RCRI.'*®

A history of cerebrovascular disease had a
variable effect on patient selection. Two of the anaesthesiologists extended assessment to include
a history of transient ischaemic attack (TIA). Conversely, the anaesthesiologist in control of
practice at Hospital U excluded patients with a previous cerebrovascular accident (CVA) as

candidates for PBB. Subanalysis of the POISE data shows that patients with a history of TIA or

CVA had the highest population attributable risk for postoperative stroke (PAR 30.5%, CI: 17.1-
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48.2).% It may, therefore, be prudent that PBB is avoided in such patients, particularly in view of

the intention to introduce beta blocker therapy on the morning of surgery at that Hospital.

The recurrent theme amongst anaesthesiologist’s recommendations, was that of a gathering of
support for the introduction of beta blockade, followed by an assessment of the weight of the

supportive information, in an individualised manner.

The vascular surgeon at Hospital R was the only vascular surgeon who attributed value to risk
factors contained in the RCRI during patient selection. (Table 4.6) Although importance was
attached to the number of patient risk factors, (Table 4.5) a history of CCF, previous CVA and
the type of procedure, were risk factors that were omitted from the proposed assessment of risk.
The cardiologists prescribed beta blocker medication at this hospital on the basis of independent

medical indications for beta blockade.
ii.  Importance attributed to the control of heart rate

Heart rate was the only physiological variable that was identified as a determinant of the
potential to gain benefit from PBB. The vascular surgeons showed greater interest in heart rate
control than risk factor burden. Their concern for controlling heart rate was shared by all of the

anaesthesiologists who claimed a direct role in beta blocker administration. (Table 4.6)

The concept of targeting patients with a ‘Clinically unacceptable heart rate’ currently has no firm
base in published international guideline recommendations.*® Despite the association of
perioperative tachycardia with an increase in the incidence of adverse cardiac events,?! heart rate
control has not been proven to have an association with improved outcome.*®"*® Literature

addressing the potential importance of heart rate control is discussed further in Section 2.6.2.2.
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There was no consistency in terms of what heart rate required intervention, nor the rate to which
it should be slowed before surgery. (Table 4.6) As a method of risk stratification and potential
intervention, that is commonly identified in this study, this concept is worthy of further
assessment. However, evaluation and treatment of the cause of the tachycardia should precede

the use of beta blocker medication. (Section 2.4.2)
iii.  Importance of the type of procedure in patient selection for PBB

The lack of benefit shown with the use of metoprolol when administered perioperatively to
patients, predominantly on the basis of the patients undergoing major vascular procedures, in two
randomised controlled trials (POBBLE® and MaVS*"), is evidence from the literature that
specifically does not support this type of procedure as a sole indication for introduction of PBB.
In the POBBLE study, patients in the metoprolol group required more inotropic support,'® and in
MaVsS there was an increase in bradycardia and hypotension requiring treatment in the
metoprolol group.’ This implies that introducing PBB purely on the basis of the type of

procedure has the potential to cause harm.

The type of procedure was reported by the vascular surgeon as a predominant determinant in the
decision to commence beta blockers in the perioperative setting at three of the hospitals. (Table
4.5) However, it was the sole determinant of the need for PBB according to the intended

practice of the vascular surgeon at only one of these hospitals.

The type of procedure is a component of the RCRI,” (Table 2.1) and was included as an
important risk factor in the assessment of overall patient risk by the anaesthesiologists. (Table
4.6) However, the importance of the type of procedure did not extend beyond its contribution as

a risk factor.
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One of the anaesthesiologists reported a difference in approach to risk stratification and
intervention in patients undergoing suprainguinal and infrainguinal procedures. The RCRI does
not further stratify risk on the basis of the site of major vascular surgery. However, the incidence
of perioperatve major adverse cardiac events is different in these two groups of patients, and a
number of authors have suggested that this should be accounted for during risk

stratification, 1124748

The type of procedure was not an important consideration in the decision to commence beta

blockers when the decision was the responsibility of a cardiologist.

5.2.2.3 Other risk factors considered important in patient selection for PBB

Advanced age has been suggested as an important predictor of outcome,***® but was not
identified as an important risk factor considered in patient selection in this study. However, the

participants did attribute importance to two other risk factors.
i.  Hypertension

The five participants who indicated that hypertension was an important consideration were not
supported by the reports of their paired participants. (Table 4.6) However, they were all directly
involved in the administration of beta blockers perioperatively, which suggests that hypertension

may be an important consideration at South African training facilities.

Patients with IHD and hypertension are a subgroup of patients that may be expected to derive
greater benefit from beta blockade in this setting.*** One group of investigators has suggested
that adjustment of patient risk assessment in the presence of hypertension would improve

accuracy.'? However, there are no randomised controlled trials that assess the effect that the
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introduction of beta blockade in hypertensive patients undergoing major vascular surgery has on
patient outcome. Although, the use of beta blockade may seem a logical pharmacological choice
in this setting, the use of beta blockers in the treatment of hypertension, in the general
population, is currently only a fourth line option.*?**?214 |n addition, acute reduction of blood

pressure in the perioperative period may be harmful.**2
ii.  Obesity

Obesity was identified as a significant risk factor for myocardial infarction in the general
population of sub-Saharan Africa,**’ but has not been independently associated with

7114546485354 One of the participants indicated that obesity as a patient

perioperative mortality.
risk factor contributed to the decision to commence beta blocker therapy in vascular surgery
patients, but there is no evidence that beta blockers have extended indication, or are more

effective at reducing risk, or have less potential for harm in obese patients.

5.2.2.4 Contraindications to PBB and situations that demand careful consideration

The major side effects of beta blocker medication, that may be associated with an increase in
morbidity and mortality in the perioperative period, affect the cardiovascular and respiratory
systems. Bradycardia, hypotension, congestive cardiac failure (CCF) and cerebrovascular
accident (CVA) are the major cardiovascular concerns related to the initiation of beta blockers
perioperatively. The principal respiratory concern with the administration of beta blockers is the
potential to develop bronchospasm. However, a number of other considerations may need to be

taken into account. (Section 2.6.1.1)
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Situations in which beta blockers were avoided, or commenced only after careful consideration,
at South African training facilities, are reported in Section 4.2.2.3. Generally, the reports of

current practice were consistent with considerations highlighted in the literature review.
i.  Emergency surgery

There are no trials that directly assess whether it is safe or efficacious to introduce beta blocker
medication before emergent major vascular surgery. However, a high mortality associated with
emergency vascular surgery has been established.*’ The largest randomised trial aimed at
assessing the benefit of PBB included patients undergoing emergency surgery,® while other trials
did not.*** It is possible that the acute initiation of beta blockade in this setting may have a

further negative effect on patient outcome.’

Cautious consideration given to the introduction of beta blockers before emergent major surgery
currently seems reasonable.* The apparent need to balance potential for risk and benefit of beta
blocker introduction before emergent major vascular procedures was widely appreciated across
South African training facilities. (Figure 4.13) Two of the hospitals avoided PBB altogether in

this setting.
ii. Bradycardia

Although the overall benefit of tight heart rate control with beta blockade is not universally
supported, controlling heart rate remains a central tenet in the practice of PBB. (See Section
2.6.2.2 for a description of the controversies surrounding the benefit of heart rate control with
beta blocker medication) The ESC guideline* recommends the titration of beta blockade to

achieve a heart rate between 60-70 beats per minute (bpm), and the ACCF/AHA guideline®
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recommends targeting a heart rate between 60-80 bpm. However, current recommendations are

not based on definitive evidence, and require confirmation.

Traditionally, the definition of bradycardia in an adult patient is a heart rate of less than 60 bpm.
However, this is based on convenience and mutual agreement rather than science, and support
for lowering the threshold for the diagnosis of bradycardia has been reported.?*?** Avoiding
hypoperfusion in the perioperative period is essential. The presence of symptoms related to
haemodynamic compromise and decreased organ perfusion, ultimately determine the threshold
for acceptable heart rate. The optimal heart rate for achieving balance between myocardial
protection and organ compromise has not been determined, and is almost certainly not consistent
across heterogenous populations. Titration of beta blocker medication in patients with a heart

rate below 60 bpm may increase the risk of the intervention without measurable benefit.

The study protocols of the randomised controlled trials that are assessed in the development of
consensus guidelines, called for dose adjustment of beta blockade at a variety of levels, but
commonly allowed for continuation of beta blockers at heart rates below 60 bpm. 31119 No
vascular surgeon specifically advocated the administration of beta blockers below the
traditionally accepted definition for the diagnosis of bradycardia (ie 60 bpm). Practice did not
allow beta blockade to be commenced in patients with a heart rate less than 60 bpm at the
hospitals under vascular surgeon control (Hospitals V,A and S). The anaesthesiologists involved
in the initiation of beta blockers, on the other hand, were generally more tolerant of a lower heart
rate, and beta blockers were sometimes carefully introduced by anaesthesiologists in patients
with a heart rate below 60 bpm (Hospitals C,U and L). At Hospital R, the occasional
intraoperative introduction of beta blocker medication was seldom thought to be necessary in the

presence of a heart rate less than 80 bpm.
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The lack of consensus on this subject is evident in the variable practice reported by the
participants in this study. However, there is uniform agreement that slow heart rates are at least a

reason for concern. (Figure 4.14)
iii.  Hypotension

The ESC guidelines recommend that systolic blood pressure should be maintained above 100
mmHg.* The ACCF/AHA focused update on perioperative beta blockade recommends titration
to a heart rate of 60-80 bpm in the absence of hypotension.> Once again, the recommended lower
limits of blood pressure that allow continuation of beta blocker medication are not evidence
based. However, subgroup analysis of the POISE data, infers an association between
hypotension and adverse outcome.® Therefore, it is critical that hypotension is avoided in patients

receiving beta blocker therapy as a risk reduction strategy.

A uniform, number based assessment of low blood pressure may be inappropriate, since this may
increase the potential risk for cerebral ischaemia, in the face of pressure dependant cerebral
blood flow, in patients with severe hypertension. It may be prudent to avoid a significant
decrease in blood pressure (> 20%) from the patient’s baseline, rather than to determine criteria

for continuation based on a specific blood pressure in all patients.

The participants included in this study were aware of the need for careful consideration or
avoidance of beta blockers in the presence of low blood pressure. (Figure 4.14) Only four of the
participants gave specific numerical limits in terms of what they considered hypotension to be in
this setting. Patient specific limits were suggested by the remaining participants, and this may

represent a more rational approach. Three of the anaesthesiologists considered titration of beta
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blocker medication even in the face of a low blood pressure. However, this practice was highly

selective and the patient response was closely monitored.
Iv.  Congestive cardiac failure

Careful consideration is prudent before introduction of beta blocker medication in patients with
congestive cardiac failure (CCF). The classification and grading of heart failure determine
indications for beta blocker administration, and have an impact on methods and timing of
initiation.*** Optimisation of patients with CCF may include the introduction of a beta blocker,
but not necessarily as an initial therapy.'** The significantly greater risk attendant to major
surgery in patients with decompensated CCF, favours a delay to allow appropriate investigation

and optimisation before elective surgery. *°

The anaesthesiologists recognised the need for careful consideration before the introduction of
beta blockers in patients with CCF. Three of the anaesthesiologists indicated that even a history
of CCF warranted careful consideration before the introduction of beta blocker medication. Their
concern may seem unnecessary. However, a review by Biccard et al advises an individualised

approach to perioperative optimisation with beta blockers in patients with heart failure.*®

Vascular surgeon opinion on the use of beta blockers in the presence of CCF was less clear.
Opinion varied from referral to a specialist physician or cardiologist, to absolute contraindication

to the use of PBB.

The semi-quantitative questionnaire (Appendix F) did not specifically enquire about indications
for specialist referral. It is possible that referral was more extensively utilised than reported in the

interviews, particularly in the presence of an active cardiac condition,
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v. Cerebrovascular disease

Analysis of the POISE data reveals an association between previous cerebrovascular accident
(CVA) and adverse outcome.® Currently, however, there is no consensus recommendation to
avoid, or even caution the use of beta blockers, in patients with a previous CVA. A history of
CVA remains a valid component of the RCRI, and its contribution to the process of risk

stratification is still recommended by international consensus groups. *°

In the aftermath of the POISE data, two hospitals (Hospitals A and U) avoided the use of beta
blockers in patients with a history of CVA undergoing major vascular surgery. One hospital
(Hospital L) exercised extra caution before making the decision to introduce beta blockers.
However, the presence of cerebrovascular disease was not considered a risk factor that would
inherently limit enthusiasm for the introduction of beta blocker medication at the remaining

hospitals (Hospitals V,S,C and R).

Four of the anaesthesiologists voiced concerns about the use of beta blockers in the management
of patients with cerebrovascular disease. As previously discussed, the anaesthesiologist’s

interpretation of the RCRI may not be as simple as just calculating the number of risk factors.

There is suggestion from the participants in this study, that it may be reasonable to avoid beta
blockers in patients with a previous CVA. The timing of the previous stroke, the underlying
pathology (haemorrhagic versus ischaemic CVA), and the response to treatment and risk factor

modification, may be important factors that deserve further investigation.
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vi.  Respiratory disease

Recent literature supports the use of beta blocker therapy in patients with COPD or asthma
undergoing major vascular surgery. Caution is recommended in the presence of severe disease or

significant reversible airways obstruction.***

The potential for deterioration in respiratory function as a result of the administration of beta
blockers in patients with asthma and COPD was a consideration at all hospitals. The severity of

the disease was an important discriminatory factor for many of the participants.
vii.  Sepsis

Sepsis was a chief contributor to the increase in overall mortality in the POISE trial.® Beta
blockade, in the setting of severe sepsis, may prevent the required increase in cardiac output to
meet the massive increase in demand for oxygen delivery. Furthermore, exacerbation of
hypotension may lead to a reduction in antibiotic delivery to sites of infection, and an ongoing

nidus for infection as a result of ischaemic tissue.

Systemic sepsis caused careful consideration at one of the hospitals. In addition, three of the
anaesthesiologists were of the opinion that the potential for significant adverse effect on patient
outcome, by the use of beta blockers in the setting of systemic sepsis, created sufficient concern

to recommend the avoidance of PBB.

One of the participants was concerned about the introduction of beta blockers in patients with
localised sepsis. Delayed presentation means that localised sepsis may be relatively common in

patients undergoing interventions related to occlusive atherosclerotic disease in the South
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African state sector. Delaying surgery for preoperative titration of beta blocker therapy may not

be possible in the setting of localised sepsis.
viii.  Impaired glucose tolerance

Only one participant identified the potential adverse effects of beta blockade on glycaemic
control, as a cause for additional consideration before selecting patients to receive beta blockers
perioperatively. However, the benefits of beta blockers probably outweigh the adverse effect on

glycaemic control and lipid profile in well selected patients.
ix. Advanced age

The inclusion of patient age as a predictor of risk has been proposed.'**?*® Increasing age was
not considered an important risk factor promoting the use of beta blockers at South African
training facilities. However, three of the participants indicated that increasing age demanded
extra consideration with respect to the safety of beta blockers in the perioperative period. Altered
pharmacodynamics and pharmacokinetics make response to therapy less predictable.”*” Thus
dose adjustments are often necessary,**® and therefore, careful consideration is entirely

appropriate.
X.  Drug interactions

Polypharmacy is not uncommon in patients presenting for major surgery. Care should be taken to
avoid concurrent use of medications that are known to be subject to significant adverse effects as

a result of drug interaction.

The potential complications associated with concomitant use of beta blockers and calcium

channel blockers are described in Section 2.6.1.1. The need for careful consideration before
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introducing beta blockers in patients already receiving calcium channel blocker medication was
appropriately advised by three of the participants. Avoiding concomitant use altogether, as
recommended by a further three participants is probably not entirely necessary. However, the
class of calcium channel blocker medication is important. Beta blockers should only be
administered with extreme caution in patients already receiving benzothiapines (eg diltiazem)
and phenylalkylamine derivatives (eg verapamil). Dihydropyridines (eg amlodipine and
nifedipine), on the other hand, have no major effect on sinoatrial or atrioventricular node

conduction and refractory period.

5.2.3 Specifics of perioperative beta blockade

5.2.3.1 Frequency of PBB at South African training facilities

It is unclear how commonly PBB was used as an intervention strategy. It depends on whether the
hospital supported a proactive, selective, or restrictive approach. (Section 4.2.3.1) Restrictive
approaches may lead to underuse of intervention strategies, and may result in an increase in
morbidity and mortality. Recent literature, on the other hand, counts against a recommendation

for the use of a proactive approach.

Practice across South Africa varied remarkably. Anaesthesiologists tended to be more selective
in approach than some of the vascular surgeons, although there had been a move towards more
selective strategies at two of the hospitals under vascular surgeon control (Hospitals V and A).

Cardiologists promoted restrictive strategies to patient selection at the two hospitals where they

featured prominently in patient selection for beta blockade (Hospitals L and R). Intraoperative
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initiation and titration of beta blocker medication provided another option at the four hospitals

where the anaesthesiologists had an impact on perioperative decision making.

5.2.3.2 Treatment initiation, titration and withdrawal

It is unclear from the available literature which beta blocker should be used for PBB (Section
2.6.2.1); what the initial dose should be, how long before surgery medication should be
introduced, whether it should be titrated, and to what specific target end points (Section 2.6.2.2);
and when and how medication should be withdrawn (Section 2.6.2.3). As a result, variation in
practice across South African training facilities could have been expected. The extent of
inconsistent responses of the paired participants, however, cannot be defended. The degree of
inconsistency in paired participant responses (Grey shading in Tables 4.8 — 4.10) highlights the
need for more effective communication between clinicians involved in the management of

patients undergoing major vascular surgery.

i.  Choice of beta blocker medication

No study has directly compared the outcomes of patients related to the different agents. The
choice of an appropriate agent for use in PBB is reviewed in Section 2.6.2.1. Methodological
differences make comparisons between studies difficult, if not inappropriate. International
guidelines suggest that agents with a higher degree of selectivity, without intrinsic
sympathomimetic activity, and a longer duration, may confer an advantage.*® This has not been

confirmed in a randomised trial.
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Oral atenolol was used at all South African training facilities, largely due to its availability in the
state sector, and potentially as a result of favourable cost. (Table 4.8) A number of other drugs

including intravenous atenolol, carvedilol, labetolol, and esmolol were sometimes used.

The literature may suggest that longer acting agents hold greater potential for benefit.**'%* There
is no compelling evidence of benefit with the use of combined alpha and beta receptor
antagonists. However, the lack of availability of intravenous atenolol was offered as an

explanation for the use of intravenous labetolol at two of the hospitals.

The effects of carvedilol make it an ideal agent for medical patients with congestive cardiac
failure or left ventricular dysfunction after myocardial infarction.?®® However, there are no
randomised trials favouring the use of carvedilol as a perioperative risk reduction strategy.
Cardiologists were generally responsible for the prescription of carvedilol at South African
training facilities. Prescription of carvedilol should probably be restricted to patients with

independent medical indications for its introduction.

The short duration of action of esmolol makes it ideal for titration to effect. In the setting of
PBB, at South African training facilities, the use of esmolol was largely restricted to the
intraoperative period. A study by Raby et al, showed benefit with the use of esmolol to control
heart rate below a patient specific predetermined ischaemic threshold.*”* However, this study

specifically targeted the postoperative period.

Six participants indicated that they would prefer to use another drug, not available to them for
use at their hospital. All of these participants were directly responsible for beta blocker initiation,

and were not specifically asked whether they would prefer to use a different beta blocker.
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ii.  Initial prescription, timing of surgery, titration and end point targets

Section 2.6.2.2 describes the uncertainty surrounding best practice in terms of the dose and the
need for titration of beta blocker medication. Current literature does not clarify the necessary
balance between the potential benefit of tight heart rate control and the risks of hypotension and
bradycardia when tight heart rate control is targeted. However, high, fixed doses of beta blocker
medication in close proximity to major surgery proved harmful in POISE,* and should be

avoided.*®

Best practice has not yet been determined, but greater correlation of paired participant responses

should be expected.

The use of oral atenolol for PBB was most common. However, there does not appear to be any
consistency in the initial beta blocker prescription across South African training facilities. (Table

4.8)

The participants did not agree on actual or ideal duration of beta blocker medication before
surgery. Titration of beta blocker medication was widely, but not uniformly supported. Delays
before surgery allowing time for titration of medication were thought to be fortuitous rather than

strategic, and end point targets of titration were diverse. (Table 4.9)

The ESC guideline recommends that treatment be initiated at least one week before surgery.*
The ACCF/AHA focused update recommends the initiation of beta blocker medication days to
weeks before surgery.® Both guidelines recommend that beta blocker medication should be
titrated to heart rate and blood pressure, but the titration targets differ. As discussed in the
literature review, these recommendations are based on the small number of trials which have
demonstrated benefit. However, the benefit of early introduction is yet to be confirmed. (Section
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2.6.2.2) These recommendations were widely acknowledged by the participants, but beta blocker
medication was commonly administered in close proximity to surgery. The heart rate that was
targeted was variable, and none of the participants indicated that blood pressure limits were

considered in target end points.

The practice of the two participants who did not indicate an intention to titrate medication before
surgery, warrants further discussion. Both of these participants reported that a fixed standard

dose of beta blocker medication was prescribed.

The vascular surgeon at Hospital C indicated that a relatively low dose of oral atenolol (25mg)
was prescribed. It seems likely that this would be insufficient to control heart rate, to the targeted
end point of 60-70 bpm, in many patients. Despite the potential for a reduction in adverse effects
as a result of beta blocker medication at a lower dose, the introduction of fixed doses of beta
blocker medication, shortly before surgery, no longer enjoys the support of published

international guidelines. *°

The moderate fixed standard dose of oral atenolol (50mg), administered on the morning of
surgery by the anaesthesiologists at Hospital U, is also not aligned with current international
consensus guideline recommendations.*® The intended practice at Hospital U presents an
interesting argument that currently remains unresolved. There is evidence that the incidence of
perioperative myocardial infarction (PMI) and cardiac death can be reduced with beta blockers
commenced on the day of surgery.® However, the balance between the risk of beta blocker
introduction immediately before the onset of the physiological stresses of major vascular
surgery, and initiation of beta blockade in a ward environment that is thought to be inadequately

monitored and potentially unsafe, remains central to the argument.
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The potential drawbacks of a standard dosing regimen without titration are;

- There is no room for variability in patient response to the medication, and an inherent
risk of both under- and overdose

- The intraoperative period may be unpredictable, standard doses of beta blocker
therapy administered shortly before surgery, may complicate the intra- and
postoperative course

- The postoperative period is characterised by dynamic changes in response to the
physiological stress of surgery. A standard dose lacks the required flexibility in this

setting, especially in patients receiving oral medication with a long duration of action.

At four of the hospitals intraoperative titration of beta blockers may have compensated for the
short preoperative duration of therapy, and improved the efficacy of PBB. Furthermore, there
was opportunity to introduce beta blockade over a longer period in an outpatient setting at three
of the hospitals. However, the target of therapy in these patients was not restricted to a reduction
in perioperative major adverse cardiac events (MACE), and the patients referred for preoperative

assessment would commonly continue beta blocker therapy indefinitely after surgery.

There are important potential benefits of preoperative anaesthetic assessment clinics.?%°2%

Assessment of high risk patients by senior clinicians at a preoperative assessment clinic is
advocated elsewhere in the world.**?*% However, resource limitations at South African training
facilities were highlighted as a barrier to the introduction of preoperative clinics. (Section 4.5)
Assuming titration targets were well defined, patients would need to be reviewed at least once
before surgery, and this would increase the demand on limited resources. Furthermore, the

titrated dose of beta blocker medication before surgery may not be the appropriate dose in the

158



postoperative period. Therefore, safety of the intervention would not necessarily be enhanced.
Although the development of preoperative clinics should be encouraged, their development

would not eliminate the challenges of effective and safe implementation of PBB.
iii.  Withdrawal of beta blockers after surgery

The participant responses to timing and method of withdrawal of beta blockers were also

inconsistent. (Grey shading in Table 4.10)

The ideal duration of beta blockade in patients receiving beta blockers as part of a perioperative
risk reduction strategy, has not been determined. A number of suggestions have been made, and

are discussed in Section 2.6.2.3.

The immediate postoperative period is a time of high physiological stress,* which can often
extend for days after surgery.®? A study by Landesberg et al shows that ischaemic events start to
occur immediately after surgery.?® However, an imbalance in myocardial supply and demand, is
probably the dominant mechanism in PMI for at least the first 3-4 days after major surgery.?®
Consequently, not continuing beta blocker medication on return to the general ward after 48-72
hours, as was characteristic of the practice at one of the hospitals in this study, may not

adequately protect at risk patients from adverse perioperative cardiac events.

At the opposite end of the spectrum of recommended periods for continuation, one of the
participants was of the opinion that if sufficient concern was raised to indicate the need for PBB,
then that concern should extend to other events beyond the perioperative period, and beta blocker
medication should be continued long term. There is no evidence to support the continuation of
beta blocker medication in patients with no independent medical indication for their use.
Furthermore, chronic beta blocker medication may have a detrimental effect on metabolic
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profile, cardiovascular risk, and may be less protective than other medications.**® As a result,

despite a lack of evidence, unnecessary continuation cannot be recommended.

There is no evidence to favour tapering of beta blockade over abrupt withdrawal. Lack of
obvious benefit, and the logistical complications of tapering medications, makes this practice

unnecessary.

5.2.3.3 Additions to standard care related to the decision to initiate PBB

All of the participants supported the use of statin medication in vascular surgery patients.
(Figure 4.18) Practice in South Africa is in keeping with the increased realisation of the

beneficial effects of statin medication, 2%’

that have been most impressive in patients undergoing
vascular surgery.???'? In this study, the uniform acceptance of the role for statins in the routine
management of patients undergoing major vascular surgery, provides an interesting contrast to
the low level of correlation and differences in intended practice, with respect to PBB. The

paucity of reports of adverse effects of statins®** may be central to the more uniform intended

practice.

The use of aspirin and other medical interventions were a greater point of focus for the vascular
surgeons than the anaesthesiologists. (Figure 4.18 and Table 4.11) The anaesthesiologists were
more focused on monitoring haemodynamic changes in the immediate perioperative period.
These differences in focus are of great interest, as are the differences in interpretation of
literature related to the selection of candidates for PBB, discussed above. (Section 5.2.2.2)
Differences that seem to divide opinion of the participants, on the basis of specialty, may
underlie the inconsistent reporting of intended practice within institutions and across the country.
These differences in focus and interpretation make effective communication between role
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players critically important. However, these differences need not be viewed as a cause of
conflict. Institutions should be encouraged to draw on the expertise of all specialist resources to

optimise management of patients.

Although the anesthesiologists were concerned with hemodynamic monitoring at the time of
surgery, there was no reported difference to standard care and monitoring of patients, before or
after surgery, on the basis of their selection as candidates for PBB. There is no literature to

187

support alternative monitoring practices, but risk prediction models™" and early warning
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systems should be considered. Further research into this aspect of patient management may

be the key to improved safety of PBB in future.

5.3 Discussion related to the secondary objectives of the study

There were three secondary objectives in the study. The remainder of the discussion chapter

relates to these objectives.

a) To determine whether the anaesthesiologists and vascular surgeons included in the study
are satisfied with their institution’s current approach to the implementation of
perioperative beta blockade, as a risk reduction strategy in the perioperative management
of patients undergoing major vascular surgery. (Section 5.3.1)

b) To report suggested future modifications to clinician responsibilities in the
implementation of perioperative beta blockade. (Section 5.3.2)

c) To identify potential barriers to the safe and effective implementation of perioperative

beta blockade as an intervention. (Section 5.3.3)
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5.3.1 Participant satisfaction with current strategy

Participant satisfaction with current practice is reported in Section 4.3,

Despite the numerous recommendations for a change in specialist responsibility for specific
aspects of perioperative beta blocker therapy (Figures 4.20- 4.25), only half of the participants

indicated that they were not satisfied with current practice at their hospital.

A number of associations with participant satisfaction are notable, but are useful only in terms of
hypothesis generation. These associations may be helpful in developing recommendations for

future practice, and have therefore, been included in the discussion.

There appears to be an association between active involvement of the participant in perioperative
beta blockade (PBB), and the indication of satisfaction with the hospital’s current approach.

(Figure 4.19)

Two anaesthesiologists had access to vascular surgery patients at a preoperative anaesthetic
assessment clinic. Another anaesthesiologist occasionally assessed patients deemed to be at
particularly high risk, a few weeks before planned surgery, at the request of the vascular surgeon.
The vascular surgeons at all of these facilities indicated that they were satisfied with practice.
The involvement of other specialists in the preoperative optimisation of patients possibly
increased overall satisfaction. Lack of support from other disciplines and shortages of other
specialists were also reported as reasons for dissatisfaction. (Section 4.3) This adds weight to the
suggestion that multidisciplinary team involvement should be promoted. The move towards

multidisciplinary team involvement was widely supported by the participants. (Figure 4.20)
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Inferences are difficult to make, with any degree of certainty, but it may be noteworthy that the
four participants, who reported changes in approach since the POISE publication, were all
satisfied with current practice. The participants reporting on practice, at the three hospitals where
no changes to policy had been made over a prolonged period, all reported that they were not

satisfied with their hospital’s current practice.

Finally, it is important to clarify that participant reports of satisfaction did not mean that there
were no ongoing concerns about how to implement PBB, nor that the participant was against
changes to clinician roles in future. Reassessment of clinician roles was widely supported.

(Section 4.4)

5.3.2 Suggested changes to clinician roles and responsibilities

The participants suggested numerous changes to the control of perioperative management
strategy. Changes to policy development responsibilities were the most common and the most
important. Suggested changes to roles in initiation of PBB, titration of medication before
surgery, and withdrawal of beta blockade, were also made. The changes are discussed broadly
and the feasibility of the suggested changes is considered. The future roles for non-specialists are

also discussed.

5.3.2.1 Future roles in perioperative management strategy

Although practice varied markedly across South Africa, practice development has been
dominated by the vascular surgeons. (Figure 4.2) At institutions where anaesthesiologists have
had limited involvement to date, there is impressive support for greater contribution from the

anaesthesiologists in future. (Table 4.12) A lack of resources, added workload burden and the
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possibility of delays are all valid concerns that have an impact on the feasibility of increased
involvement. (Section 5.3.2.3) Despite these concerns, the anaesthesiologists were willing to

accept a more extended role. (Section 4.4.1)

I.  Policy development

At least one of the participants from each hospital believed that the development of policy should
involve multiple disciplines, but there were no hospitals where there was agreement on policy
control. All of the vascular surgeons welcomed future involvement of other specialists, and
indicated support for multidisciplinary team (MDT) directed decision making in future. It is
entirely reasonable that the vascular surgeons consult other specialists with an interest vested in
this aspect of care, but it is important that they should remain involved in decisions that affect the
overall outcome of their patients. Furthermore, they are more immediately available to introduce
interventions aimed at reducing risk. To exclude the vascular surgeons from risk intervention

processes would lead to inevitable delays and missed opportunities to intervene.

As our understanding of risk develops, perioperative risk stratification and optimisation is
developing into a specialised field. An advantage of an MDT would be the combination of expert

opinion related to each aspect of perioperative care.

An MDT approach should probably be encouraged. This would improve communication,
understanding of the intended processes, and promote greater support for interventions aimed at
risk reduction. Roles will need to be clarified. The allocated roles will likely continue to be site
specific. At each hospital the most suitable clinician to lead the process should be identified, and

special interest in the field should be taken into consideration. The specialties included in the
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MDT should be chosen on the basis of current practices, available staff, and motivation to be

involved.

The vascular surgeons and anaesthesiologists should be included in policy development at all
hospitals. There is probably a role for the cardiologist at most facilities, although the limited
availability of cardiologists, as a result of reports of an insufficient number of specialists, may
restrict their involvement significantly at some of the hospitals. Future studies of practice in
South Africa should include the cardiologists. Success may also rely on intensivist and specialist
physician acceptance of proposed practice. Their involvement may improve continuity of care,

which was a commonly recognised barrier to PBB. (Figure 4.29)

Involvement of multiple specialists should also be cautioned. It may increase confusion, increase
the chance of error by omission, and lead to unnecessary delays. Irrespective of the approach that
is adopted, success of the approach will depend on accurate delineation and acceptance of roles.

Communication will remain a key component of the process.

ii. Initiation

Suggested changes to clinician responsibilities for beta blocker initiation were less common.
(Section 4.4.2) Feasibility and the perceived benefit of early introduction of beta blockade were
the source of motivation in favouring vascular surgeon responsibility for the initiation of PBB.
However, endorsement of the vascular surgeons as the clinicians responsible for initiation of
PBB must be interpreted in the context of future policy development being under the control of

an MDT or the anaesthesiologists.

There was a desire to move away from the reliance on the cardiologists for beta blocker initiation
in the perioperative setting. This was due to the cardiologists’ reported reluctance to introduce
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beta blocker therapy as a risk reduction strategy in the absence of independent medical
indications for beta blocker medication, and also the shortage of cardiologists, which limits the

number of patients that could be referred for assessment.

In essence, the process of PBB initiation is dependent on identification of appropriate candidates
for PBB, followed by initiation of the medication. The decision to commence PBB is the area
that warrants greatest attention. Identification of the patients who are likely to benefit from PBB
remains a significant challenge. Approaches at each hospital will probably continue to differ, as
has been shown in this study. If consensus can be reached on how the practice should be
implemented, and the indications for commencing PBB simplified, then the potential benefits of
point of care introduction by the vascular surgeons may be realised. If the identification of
patients remains complex and relies on individualised patient assessment, for all but the most
straightforward cases, then the anaesthesiologists and cardiologists possibly provide expertise
beyond that which is available within the Vascular Surgery Department. Practice should
ultimately balance the benefit of perceived expertise of the anaesthesiologists and other

specialists, against the greater convenience of vascular surgeon control over initiation.

iii.  Titration of beta blocker medication

In general the vascular surgeons are well placed, from a practical point of view, to be responsible
for the titration of PBB before major vascular surgery. In addition, the vascular surgeons were
confident that they were capable of fulfilling this role. In contrast, the anaesthesiologists were
less confident in the ability of the vascular surgeons to effectively control this aspect of practice.
One anaesthesiologist even recommended omitting preoperative titration altogether, as a

consequence of concern over the safety of such a practice.
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Differences in opinion within hospitals were common. There was partial agreement about who
should lead the process of beta blocker titration at two of the hospitals. The vascular surgeons
were to fulfill the role at Hospital V, and the cardiologists at Hospital R. However, the
anaesthesiologist at both of these hospitals recommended a degree of support in the process.
Areas of agreement between the anaesthesiologist and vascular surgeon at these two hospitals
were more prevalent than at any of the other hospitals included in the study. However,
recommendations for future practice at these two hospitals were very different. This highlights

the difficulty with making recommendations across all hospitals.

Titration practice in future will need to be determined by the clinicians that develop policy at

each of the hospitals.

iv.  Withdrawal of beta blockers

As a poorly defined aspect of PBB, many of the participants recommended a change to clinician
responsibilities. At the time of the study, all nine of the participants who claimed that PBB was
practiced, indicated that the vascular surgeons were responsible for the withdrawal of beta
blockers in patients that did not have an ongoing indication to continue use. (Table 4.4)

Recommendations for future practice were very different. (Figure 4.25)

The withdrawal of beta blockade requires two separate considerations; the decision to withdraw,
and also the responsibility for ensuring the safe withdrawal of the medication. Logistic
limitations mean that it may not be feasible for both aspects to be carried out by the same

specialty.
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Vascular surgeons are ordinarily responsible for patient management once patients return to the
ward, they are commonly responsible for the discharge of the patient from hospital, and they
generally review patients at an outpatient clinic after discharge from hospital. Despite the
convenience of multiple points of patient contact in the postoperative period, favouring their
involvement in the withdrawal process, there was widespread recommendation to shift away
from vascular surgeon responsibility for this aspect of practice. The lack of specific training
pertaining to this aspect of patient management, especially when it extends beyond the
perioperative period, and the potential benefit to be gained from wider consultation, were offered
as reasons for transferring responsibility for the decision to other specialists, or teams of

specialists.

Taking overall responsibility for PBB as an intervention was cited as a reason for
anaesthesiologist involvement in beta blocker withdrawal. Greater awareness of the sequelae of
altered physiology in high risk patients undergoing major vascular surgery favoured
anaesthesiologist responsibility for withdrawal of medication, where the cardiologists were
unavailable. However, the ongoing management of patients is beyond what could realistically be
expected of an anaesthesiologist. One participant suggested that it would be reasonable to hand
over the process of beta blocker continuation or withdrawal to another clinician, provided that

the plan for withdrawal was clearly communicated.

The point of care opportunity, familiarity with indications for ongoing beta blockade, and the
potential need for further intervention, are all reasons for favouring the involvement of

cardiologists in decisions related to ongoing therapy.
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It seems reasonable that the decision to withdraw beta blockade should be made by the team or
clinician that is responsible for initiating the process. Additionally, the physical withdrawal of
the medication could take advantage of the favourable logistics of regular vascular surgeon
contact with the patient in the postoperative period. There should be a low threshold for referral
to another specialist in challenging cases. All patients identified as requiring ongoing beta
blockade should be referred for ongoing management to either a specialist physician or
cardiologist. In the absence of a perioperative cardiac or treatment complication, it is probably
reasonable for the clinician responsible for the ongoing management of the patient to review the

patient at an outpatient clinic within one month of discharge from hospital.

The lack of agreement in responses makes it difficult to make specific recommendation.
Ultimately, the clinician or team that controls policy development will need to clarify this aspect

of practice.

5.3.2.2 The role of non-specialists

Junior doctor responsibility for prescribing beta blockers (5 participants) and poor continuity of
care (6 participants) were identified as barriers to practice in this study. (Section 4.5) Registrars
were responsible for titration of beta blockade before surgery at some of the hospitals. (Figure
4.6) They were also at least partly responsible for beta blocker prescription at six of the seven
hospitals (Figure 4.5), but were only responsible for the decision to commence beta blocker
medication at one of these hospitals. Although the logistics of such practice may be favourable,
lack of continuity could lead to treatment omission, or even failure, and this aspect of practice

cannot be supported.
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There were only six vascular surgery specialist trainees (clinical fellows) across the country.
(Table 4.1) The apparent epidemiological changes in cardiovascular risk profile in sub-Saharan
Africa,"®” means that the number of new specialists is unlikely to meet the current or future
demand for vascular interventions. Sufficient exposure of these trainees to the complexities of
policy development should be a priority. One review suggests that clinician performance and
patient outcomes, may not improve with increasing clinical experience.”? It is likely that
performance initially improves. However, the results of the review suggest that clinician
performance may plateau after some time, and then deteriorate in line with a decrease in
knowledge and a lack of adherence to contemporary guideline recommendations. The active
involvement of clinical fellows may help to ensure that practice is reviewed and remains up to

date.

However, the complex nature of PBB as a risk stratification tool, does not lend itself to
appropriate implementation by junior staff. Preoperative outpatient assessment clinics elsewhere
in the world have moved towards an increase in senior clinician involvement in decisions

regarding patient management. %

A further study in the United States reported that more than
half of the residents (equivalent to registrar in South Africa) at 24 major academic centres were
unable to provide appropriate recommendations for the management of five different
hypothetical patients.?™ In a survey conducted in the United States, Ellis et al showed that the

decision to commence beta blockade was related to the level of training of the anaesthesiologist,

and not only the practice setting.®

Unless a well defined policy is in place, and until there is evidence that junior staff are capable of
introducing interventions appropriately, specialists must remain responsible for development and

control over PBB.
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5.2.3.3 Feasibility of recommended practice

Recommended changes to clinician roles need to take into account the associated potential

logistical implications.

In order for clinician involvement to be feasible, there needs to be enough clinicians within the
specialty to cover the role. This should not interfere with the other responsibilities of the
clinician. The clinician allocated this responsibility should have sufficient experience, and must
be appropriately trained for the role. In addition, success of the practice will be dependent on the
motivation of the clinician to be involved, and involvement of a specialist should not cause

undue delay in management of the patient.

There are logistical considerations related to an increase in anaesthesiologist or cardiologist
involvement, and what is considered ideal practice may not be feasible at South African training

facilities:

i.  Availability of staff

- Number: Anaesthesiologist (5 participants) and cardiologist (4 participants) shortages
were specifically identified as a potential problem.

- Other responsibilities: Practical limitations of anaesthesiologists having to see patients at
a time that they would not usually do so, was a further potential problem that was
identified (3 participants).

ii.  Appropriate training for the role
- Concern was raised that the current training of South African anaesthesiologists in the

role of ‘perioperative physician’ may be inadequate.
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iii.  Motivation
- Anaesthesiologists may be reluctant to take on extra responsibilities (2 participants).
- Cardiologists were reluctant to be involved in the perioperative management of vascular
surgery patients (3 participants).
iv.  Delays in management
- Involvement of more specialists may lead to delays in patient management (1

participant).

Any future changes to practice must take the above into account, and must not concentrate on
routine involvement of specialists that have marked limitations in terms of availability, situation

specific training, or lack of motivation to be involved.

5.3.3 Barriers to the implementation of perioperative beta blockade as a strategy

The reasons for not following clinical practice guidelines differ from one aspect of medicine to
the next. Knowledge of guidelines affected by a lack of awareness or lack of familiarity;
clinician attitudes affected by the level of agreement, self-efficacy, outcome expectancy, and the
inertia of previous practice; and also external factors such as lack of time or staffing deficiencies,

all have an effect on clinician compliance with guideline recommendations.?*
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This study assessed the affect of four components believed to be essential for safe and effective

implementation of a perioperative strategy:

i.  There must be a base of evidence that favours the intervention, and there must be a need
for the intervention. (Barriers related to problems with the evidence for PBB)

ii.  Skilled personnel are needed to understand the nuances that surround effective
implementation of the intervention, and there must be a sufficient number of
appropriately trained staff to safely manage the process. (Staffing insufficiencies)

iili.  There must be an environment that facilitates the appropriate level of support for such a
strategy. (Hospital related barriers)

iv.  Effective communication and interaction at all levels is an essential component. (Barriers

related to communication and interdepartmental dynamics)

The need for an intervention that reduces perioperative risk in patients undergoing major
vascular surgery is clearly evident. (Section 2.1 and 2.2) Appropriate allocation of resources
relies on the identification of the barriers that limit development and implementation of
perioperative risk reduction strategies. All four of the components listed above pose challenges
to the implementation of PBB as a strategy at South African training facilities for vascular

surgery.

Literature that addresses barriers to the implementation of PBB is limited. The findings from

elsewhere in the world are presented in Section 2.7.
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5.3.3.1 Inconsistent evidence

Interpretation of the literature is complex. The heterogeneity within, and between, trials is a
source of uncertainty, and the methodological limitations of many of the studies have been
exposed. (Table 2.2) Even consensus guidelines differ in their recommendations, and have
required recurrent updates.*> As a result, it is no surprise that a lack of faith in guidelines (2
participants), poor knowledge of the guidelines (2 participants) and confusion (6 participants)
were all identified as important barriers to the implementation of PBB. (Figure 4.26 and Section
4.5.1) It is important to note that the ideal methods of patient selection and the optimal treatment

regimen are not known.

A Canadian study highlighted a need for further education of anaesthesiologists on guideline

recommendations.*8!

Knowledge of recent guidelines was not assessed in this study, but was
identified as a potential barrier. All of the vascular surgeons included in the study had a role in
development of policy for perioperative patient management, yet none of them reported risk

stratification practices in accordance with published guideline recommendations.

Publication of the POISE study® highlighted the potential for harm with perioperative beta
blockade. The evidence for harm in the POISE study was a direct cause for the modification of
approach at two of the hospitals, but was only listed as an important barrier by five of the
participants. The POISE data may have lead to restrictions being applied to the practice, but it

had not led to termination of the strategy.

Similarities in approach were limited in this study, as is characteristic of an intervention that

remains ill-defined.
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5.3.3.2 Staffing

The barriers were related to insufficient number of staff, insufficient training, or poor

management of staff as a resource. (Figure 4.27 and Section 4.5.2)

POISE highlights the potential for increased mortality if the intervention is inappropriately
instituted. It is clear that the complexities of the practice demand attention from the most
experienced clinicians (Inadequate experience/training — 7 participants), and the most

appropriate specialist (Poor utilisation of expertise — 7 Participants).*®

Poor utilisation of expertise was specifically related to the lack of anaesthesiologist support in
this study. Fortunately, a willingness to accept greater anaesthesiologist involvement in the
future was widely expressed by the participants. (Table 4.12) Greater involvement of

anaesthesiologists and multiple specialists would bring practice more in line with the rest of the

World.180’182’183

There is an increasing awareness of the need for anaesthesiologist involvement in patient
management at preoperative assessment clinics.*® These clinics may facilitate an increase in

appropriate introduction of beta blockers in the perioperative period,?®

they allow for improved
coordination of care between different specialties,”” and they result in more appropriate referral
of patients for cardiac assessment.”® Two of the hospitals had functional preoperative
assessment clinics. The anaesthesiologist at a third hospital reviewed complex cases, weeks

before surgery, on an individualised basis. The introduction of assessment clinics should be

promoted at all South African training facilities.

A shortage of specialist and nursing staff was a prominent problem. Staff shortages are likely to

cause restrictions on practice that extend beyond those specifically related to PBB.
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5.3.3.3 Monitoring

Effective monitoring has become one of the most critical limitations in the safety of PBB.
Adverse outcomes in the practice of PBB are thought to be related to bradycardia and
hypotension.*®* If bradycardia and hypotension are avoided, or immediately treated and reversed,
safety of the intervention may be markedly improved. However, there has been little focus on
whether safe implementation of PBB can be improved with appropriate titration, and whether the
titration of beta blocker medication requires appropriate monitoring. Currently, it is not known
how often to monitor. Even the targets of therapy are not well established. Moreover, any
potential for benefit from more regular monitoring, and more invasive monitoring, has not been

assessed.

The potential barrier to practice presented by the need for effective monitoring was commonly
recognised. (Section 4.5.3) Titration of beta blocker medication was avoided and medication
commenced on the day of surgery, at one of the hospitals, due to a perceived inability to monitor
patients effectively. Surprisingly, the potential limitation of practice presented by the problem of
ineffective monitoring, and the logical need for timeous intervention in patients with bradycardia
and hypotension, had not led to any change in the way that patients were monitored for common

adverse effects at any of the hospitals. (Figure 4.17)

More regular assessment and documentation of the simple measurements of non-invasive blood
pressure and heart rate may be sufficient to aid with the early identification and treatment of
adverse effects. If this could be achieved with more regular checks by a nurse or nursing
assistant in a dedicated area of the general vascular surgery ward, perhaps then the risks of PBB

could be reduced without a major increased requirement for staff and specialised resources.
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However, improved detection of these adverse effects would need to be paired with appropriate

intervention.

Given current resource limitations at the majority of the state sector hospitals, requirement for a
higher level of care in terms of the need to be nursed in a high care environment, and by
personnel with a higher level of training or qualification, would markedly restrict the feasibility

of the practice.

Introducing measures that increase the safety of PBB as a strategy are likely to represent an

ongoing challenge.

5.3.3.4 Cost

Although a study by Biccard et al suggests that PBB would be a cost effective strategy in South

Africa,'®! cost as a barrier to the practice of PBB may be under-estimated.

Cost may increase with longer hospital stays related to a perceived need for preoperative
titration. Improved monitoring and regular follow up of patients would have their own cost
implications. The use of more expensive drugs was desired by many of the participants.
Although not yet proven to be more effective, the use of these agents may be important
determinants of both efficacy and safety. Preoperative anaesthetic assessment clinics provide
another great opportunity for introduction of beta blockers days to weeks before planned surgery.
However, benefit in the South African environment will need to be shown to justify the cost of
such a set up. The potential for benefit with titration over weeks will need to be balanced with

the risk of harm caused by delaying surgical intervention.
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5.3.3.5 Communication problems and inter-departmental dynamics

Poor communication was abundant at South Africa’s training facilities, and is likely to pose the

greatest challenge to any future attempt to introduce perioperative management strategies.

Poor communication was a recurrent theme across all areas of practice assessed in this study.
Inconsistent responses with respect to current intended practice were widespread. (Grey shading
in Tables 4.2,4.4,4.5,4.7, 4.8, 4.9 and 4.10) The poor correlation of paired participant
responses cannot be explained by inconsistencies in the literature alone. The poor understanding
of an intervention that targets a reduction in adverse events in a patient group at high risk is

unacceptable.

Differences in opinion on practice were particularly noticeable at those facilities where both the
anaesthesiologists and the vascular surgeons had a role to play in the control or implementation
of practice. The apparent lack of awareness of the differences in opinion, and how the
differences in opinion had an impact on intended practice, is a reflection of major deficiencies

with respect to communication.

Three participants identified differences in opinion between anaesthesiologists and vascular
surgeons as a significant barrier to practice. (Figure 4.29) However, these differences in opinion
need not be a barrier. Anaesthesiologists and vascular surgeons have different areas of expertise
and focus. (Table 4.11 and Section 5.2.3.3) A multidisciplinary team derived approach, should
aim to include favourable aspects of alternative suggestions to produce a strategy supported by

all role players. Effective communication will be the key to the success of such teams.
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CHAPTER SIX - CONCLUSION

This study describes the intended approach to perioperative beta blockade, at each of the
specialist training facilities for vascular surgery in South Africa, and identifies the need for

review of a number of aspects of perioperative management.

This is a descriptive study, facilitated by the conduct of a partially selective survey. One
anaesthesiologist and one vascular surgeon, from each of the seven recognised training facilities
for vascular surgery in South Africa, agreed to participate in the study. Each of the participants
was identified as a potential role player by the training facility, or by the Vascular Society of
Southern Africa (VASSA). A semi-structured questionnaire was used to assess intended practice

of each of the participants, and their answers were recorded during a face-to-face interview.

There are inevitable limitations to survey-type research. However, this research method
generated a large amount of detailed information, at a relatively low cost, and with an efficient
use of time. Extensive statistical analysis of the data was avoided, since the validity of such
analysis in this study is questionable. As a result, the data are discussed individually to produce

an accurate description of current intended practice.

Recent developments had not prompted a change in approach at most facilities. There was
inconsistency in methods of risk stratification, treatment implementation, titration practices, and
the timing of withdrawal of medication. The marked variety in reports of intended practice
within each facility, and across the country, highlights the uncertainty surrounding perioperative
beta blockade as an intervention. Recommendations were fairly consistent for aspects of the

practice that benefit from the highest level of support in the literature and published guidelines.
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However, beyond the few areas of widespread consensus, opinions on current and future practice

were diverse.

Describing participant satisfaction with current strategy, reporting suggested modifications to
clinician responsibilities in the future, and identifying potential barriers to the intervention were
secondary objectives. Not only is this the first study that describes current practice in South
Africa, but addressing each of these secondary objectives improved understanding of the

limitations of current practice, and allows recommendations for future practice to be made.

There was widespread dissatisfaction with current practice. The participants supported a major
role for anaesthesiologists in the future, and a move towards multidisciplinary involvement in
policy development and patient management. Such a shift would align responsibility for this
aspect of patient management with practice reported elsewhere in the world. The need for
appropriate monitoring was identified as one of many important barriers. Problems with

communication were clearly evident, and will need to be addressed.

More research is necessary before any firm recommendations can be made. South African
training facilities are well placed to make a significant contribution to both local and
international literature. However, studies must be carefully designed to avoid adding to a body of
inconclusive evidence. The response rate to this study suggests that a collaborative approach,

across multiple facilities, would be supported.

The variable practice across the country; the poor correlation of participant responses;
widespread dissatisfaction with current strategy; suggested changes to clinician responsibilities;
and the identification of multiple barriers to the implementation of strategy, highlight the need

for review at all facilities.
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CHAPTER SEVEN - RECOMMENDATIONS FOR FUTURE PRACTICE

This chapter synthesises the results and discussion chapters of the research report, and in
conjunction with the review of the literature, attempts to make a number of recommendations for
future development of the practice of perioperative beta blockade (PBB) at South African

training facilities.

7.1 Clinician responsibilities

The decision to commence PBB, in any patient for whom indications for introduction of the
strategy are unclear, should be made at the most senior level, or escalated to involve multiple

disciplines in the decision.

Although registrar involvement should be encouraged, registrar led decisions on implementation
of PBB should probably be restricted to straightforward indications for beta blocker therapy, and

continuation of established therapy, until the practice is more accurately defined.

The clinician that decides to introduce beta blocker therapy should remain responsible for the
prescription of the medication, and attention should be paid to dose strategy and proposed
titration targets. It seems reasonable to delegate the responsibility for titration of beta blockade to
another clinician, provided that appropriate monitoring standards are developed, adhered to, and

that the goals of titration are clearly defined.

The clinicians responsible for each component of PBB should be clearly defined, and in

identifying the appropriate clinician, consideration should be given to experience, training,
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motivation, and the feasibility of their involvement. The clinicians involved should be chosen in

a hospital specific manner, and will depend on the resources and staff that are available.

All specialties with a role to play should be consulted to assess opinion on how practice should

be implemented.

7.2 Changes to practice

It is evident that there were multiple approaches to PBB. It is clear that future proposed practice
will probably also be site specific, and this reflects the lack of proven benefit for many aspects of
PBB. Individual components are difficult to study, as the overall benefit and potential hazards of
PBB are still so widely debated. The challenge for clinicians involved in PBB, will be to
optimise the practice in terms of aspects that have some evidence that they are beneficial. The
problem should be approached in a logical manner in order to avoid unnecessary risk. In the
absence of new evidence emerging in the field, and recently published literature concentrating on
reviews of the same body of evidence, clinicians will need to critically assess how practice can

be best implemented within their own environment.
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7.2.1 Specific recommendations

1. This study supports introduction/continuation of beta blockers in patients with widely
accepted indications for beta blocker therapy in the perioperative period. Support for
these indications can also be drawn from published trials and expert opinion.

o Beta blockers should be continued in patients receiving appropriate long term medication.

¢ Introduction of beta blockers is supported in patients with evidence of inducible
myocardial ischaemia on preoperative testing.

2. Anindividualised approach to all other patients undergoing major vascular surgery may
be required. Currently, it is recommended that a selective approach should be used.
Current guidelines support the use of risk indices to determine the degree of patient risk.
The use of a risk index derived in South African patients may improve the stratification
process. There is also encouraging data emerging from strategies that promote the
preoperative measurement of B-type Natriuretic Peptide (BNP) and cardiopulmonary
exercise testing (CPET).

3. Some situations may imply the need for a lower threshold for beta blocker introduction.
There was support for PBB in the situations listed below. However, PBB implementation
in these situations is not necessarily supported by evidence from well conducted
randomised trials.

e Clinically unacceptable heart rate
There are many potential causes for an increased heart rate in the perioperative period,
and treatment should be directed at the underlying cause before considering the

introduction of beta blocker therapy.
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Multiple clinical risk factors (RCRI)

In this study specific combinations implied either a reduced (presence of IHD) or
increased threshold (CVA or current CCF) for beta blocker introduction. Current
understanding of risk remains inadequate and further development of stratification
processes is necessary.

Beta blockers are to be avoided in patients with an absolute contraindication to their use.
There should be careful consideration before cautious introduction of beta blockers in
patients with a medical condition that is associated with an increased risk of a significant
adverse effect.

Beta blockers should be started well in advance of the procedure, medication should be
titrated against heart rate and blood pressure whenever time allows, and PBB should only
be initiated if the process can be safely implemented. The limits for safety, and targets for
efficacy, are not known.

Clinicians must remain vigilant for derangements in heart rate and blood pressure
throughout the perioperative period, and should attend to any derangements as soon as
they are identified, particularly if the patient has signs or symptoms of decreased organ
perfusion. A higher level of care, or at least more regular monitoring of patient heart rate
and blood pressure, is recommended. However, there is no evidence to support the use of
this strategy.

Beta blocker medication should not be stopped in the immediate postoperative period. In
the absence of a compelling indication for ongoing use, the recommended duration of
therapy remains unclear. There is no specific evidence in favour of tapering beta blocker

medication.
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9. PBB is not the only important perioperative risk intervention. Many other interventions
have strong and clear evidence of benefit. PBB should be viewed as just one aspect of an
overall risk reduction strategy. Such a strategy should include general measures (eg.
lifestyle modification) and specific interventions (eg. thromboprophylaxis, antiplatelet

agents, glucose control, statin medication, and ACE inhibitors).

7.3 Breaking down the barriers

i. Future research

Research in the field, and particularly within the South African environment, is an essential
component for future development of perioperative strategies. Further studies must be actively
supported and encouraged. It is hoped that this study may promote a collaborative approach to
further research, as the patient numbers required for studies in this field to reach statistical
significance are extremely large. The high burden of cardiovascular disease in South Africa
makes this country an ideal setting for research in this field. The potential contribution has
already been recognised, with a number of hospitals in South Africa involved in the enrolment of

patients into the PeriOperative Ischemic Evaluation — 2 trial.

Improved research, and the results of studies conducted within South Africa, can be expected to
generate greater leverage when it comes to negotiations over the allocation of resources. Limited

resource underlies many of the barriers that were identified in this study.
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ii.  Staffing

Appropriate training of staff, and sufficient number of staff, remain significant barriers at all
hospitals. Review of current practices, and the development of a team of clinicians with a strong
interest in the field, may revitalise the practice. Restructuring of the current system, and the
consolidation of interested parties, may allow an improvement to be realised. However, greater
numbers of staff will require the cooperation of hospital management. Further research in the
field may be required before sufficient support for an increased allocation of resource is

considered.

iii.  Monitoring

Monitoring of patients receiving beta blocker medication was one of the major barriers to
practice identified in this study. In the current environment of uncertainty about the potential for
harm with PBB, any clinician that commences beta blocker therapy must take responsibility for
the safety of the intervention. At the very least, close attention should be afforded to the effects
of beta blocker therapy on heart rate and blood pressure. There are no current guidelines on the
degree of monitoring required. Monitoring simple measures of blood pressure and heart rate, at
more regular intervals than would ordinarily be taken as a standard, may be one way of reducing
significant adverse effects of the medication. A dedicated observation sheet specifically for
patients commenced on PBB, with patient specific limits identified on the sheet, may be a
relatively simple intervention that would raise awareness of the need to be vigilant. This could

form part of an early warning scoring system.
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iv. ~Communication

There was poor correlation of responses across the entire group with respect to current intended
practice. The areas of disagreement need to be reassessed and intended practice clarified.
Effective communication between role players in the perioperative management of vascular

surgery is likely to be an important determinant of the success of PBB as an intervention.
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Appendix C  Participant information sheet

Good morning, my name is Richard Lawson. | am a Registrar in the Department of Anaesthesia
at The University of the Witwatersrand. | have a keen interest in the use of beta blocker
medication as an intervention to reduce perioperative risk in patients undergoing major vascular

surgery.

| am conducting a survey and | would be most grateful if you would consider participating. | will
be inviting appropriate participants from all other hospitals that provide specialist vascular
surgical training in South Africa. I will be interviewing one vascular surgeon and one
anaesthetist (with a special interest in anaesthesia for major vascular surgery) from each of these
recognised training facilities. After combining all participants’ answers, we can expect to learn
more about current opinion and practice with respect to perioperative beta blocker therapy in
patients undergoing major vascular surgery. This may help to identify aspects of common
practice and aspects of practice that lack consistency across the country. This will hopefully

assist with the identification of targets for future research.

If you accept the invitation to participate, | will travel to meet with you at a time and place of
your convenience. The research method involves a face-to-face interview. I will be asking you
questions about the current practice at your hospital and asking some of your own thoughts
regarding perioperative beta blocker therapy for patients undergoing major vascular surgery.

This is a controversial topic in the literature. The interview will last about 20-30 minutes.

Your written informed consent is required for participation in the study. I will also be asking for
separate written informed consent for the voice recording of the interview. The recording device

will not be concealed during the interview. Recordings will be kept safely locked away for a
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period of 2 years and then they will be destroyed in accordance with Health Professions Council

of South Africa regulations.

A code sheet will be used to assist with the identification of the source of information. Only |
will have access to the code. This code sheet will be secured and will be kept separate from all
other data collected during the study. Nobody will be able to link you to the answers that you
give. The information will remain confidential and there will be no “come-backs” from the
answers that you give. Furthermore, there will be no direct reference to individual hospitals with
the aim being to assess practice across all included training facilities. Please understand that you
are not being forced to take part in this study and the choice whether to participate or not is yours
alone. If you choose not to take part in answering these questions, you will not be affected in any
way. If you agree to participate, you may stop me at any time and tell me that you don’t wish to
continue with the interview. If you do this there will also be NO penalties and you will NOT be
prejudiced in ANY way. If you need to change any of the answers given during the interview or
have any concerns whatsoever, you are encouraged to contact me via electronic mail or

telephonically. The contact details are listed below. Please feel free to contact me at any time.

Thank you for considering participation.

Dr Richard Lawson (MBBCh, DASA)

Email: drrlawson@yahoo.co.uk

24hr contact: 0826860198

Fax: 0118841589
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Appendix D Consent form for participation in study

I hereby agree to participate in Dr Lawson’s study regarding the use of perioperative beta

blocker therapy in patients undergoing major vascular surgery.

| understand that | am participating freely and without being forced in any way to do so. I also
understand that | can stop this interview at any point should I not want to continue and that this
decision will not in any way affect me. | understand that this is a research project and its purpose

IS not necessarily to benefit me personally.

| have received the telephone number of Dr Lawson should | need to speak about any issues

which may arise from this interview.

| understand that the interview will remain confidential.

| have had an opportunity to ask Dr Lawson questions about the interview process and | am

happy to proceed.
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Appendix E  Consent form for voice recording

| hereby agree to the voice recording of the face-to-face interview in Dr Lawson’s study
regarding the use of perioperative beta blocker therapy in patients undergoing major vascular
surgery. | understand that I am consenting to the voice recording freely and without being forced
in any way to do so. | also understand that I can stop the recording of this interview at any point
should I not want to continue, and that this decision will not in any way affect me. | understand
that the interview will remain confidential. | understand that the voice recording will be kept
safely locked away for a period of 2 years and that it will then be destroyed in accordance with
Health Professions Council of South Africa regulations. | have received the telephone number of
Dr Lawson should | need to speak about any issues which may arise from this interview. | have
had an opportunity to ask Dr Lawson questions about the interview process and voice recording

and | am happy to proceed.
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Appendix F Semi-structured Interview

Participant Demographics
Study ldentification Number:
Rationale for identification as an appropriate participant:

o Anaesthetist/
o Vascular Surgeon

No. of years involved in perioperative management of vascular patients

o <1
o 15
o >b

No. of years involved in current hospital/department

o <1
o 15
o >b
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Study ldentification Number:

PREAMBLE:

For the purposes of this research project major vascular surgery includes surgical procedures on the aorta and

peripheral vasculature. It excludes surgery to the carotid arteries and limb amputations.

Reassurance is given that information will remain confidential.

Explanation is given that the clinician may not be able to answer all questions. This is largely to be expected due to
the wide range of questions, some of which may fall beyond the participant’s field of expertise. To be unsure of an
answer is entirely acceptable, and may of itself be important information during data interpretation and the

generating of hypothesis.

SECTION A: PROTOCOL/PRACTICE DEVELOPMENT

1) At this hospital how frequent is it that patients undergoing major vascular surgery are prescribed beta blockers?

o 1. Never

o ii. Occasionally

o iii. Regularly

o iv. Almost always, in the absence of a contraindication

o V. Unsure

2) Is there a standardized approach at this hospital for the identification of patients who should receive beta blocker

therapy before undergoing major vascular surgery?

o i.Yes. Specify .
o ii.No
o iii. Unsure
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3) What do the role players in perioperative management of major vascular surgery patients at this hospital utilise to

aid in the decision as to whether beta blockers should be commenced?

o 1. Not practiced

o ii. Department Protocol

o iii. Defined guidelines from the literature. Specify__ .
o iv. Discretion of Multidisciplinary Team

o V. Discretion of surgeon

o vi. Discretion of anaesthetist

o vii. Discretion of other medical specialty. Specify__ .
o viii. Other. Specify____ .

o ix. Unsure

4) Do the other vascular surgeons and/or anaesthetists within this hospital make use of the same approach?

o i.Notatall
o ii. Some overlap
o iii. Essentially the same

o iv. Unsure

5) When was the current approach to the perioperative management of major vascular surgery patients at this

hospital last modified?

o 1. No standardised approach

o ii. After November 2009

o iii. May 2008- November 2009
o iv. October 2007- May 2008

o V. Before October 2007

o Vi.Unsure
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6) What promoted the most recent change?

o 1. No previous protocol
o ii. No recent change
o iii. International literature. Specify__ .
o iv. Personal experience
o V. Hospital experience
o Vi. Inability to institute previous protocol
o Vii. Other. Specify_____ .
o viii. Unsure
7) Who is currently responsible for the development and maintenance of hospital policy when it comes to risk

stratification and perioperative patient optimization in patients for major vascular surgery?

o i. No policy
o ii. Vascular surgeons only
o iii. Anaesthetists only

o iv. Cardiologists only
o v. National/Provincial Committees
o vi. Multidisciplinary team within the hospital
o Vii. Other. Specify____ .
o viii. Unsure
8) How many surgeons with a special interest in vascular surgery (At the level of Fellow or above) do you currently

have working in this hospital on a regular basis?

o i1

o ii.2
o iii.3
o iv.4

o V.5ormore
o Vi. Unsure
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9) How many of these surgeons are directly involved in the development of policy for the perioperative initiation of

beta blockers in patients undergoing major vascular surgery?

o i.None
o ii.l
o iii.2
o iv.3
o Vv.4
o Vi.b
o vii. All

o viii. Unsure

10) How many anaesthetists at this hospital are known to have a special interest in Vascular Anaesthesia?

o i.None
o .l
o .2
o iv.3
o V.4

o Vvi.5ormore
o vii. Unsure

11) How many anaesthetists cover an anaesthetic slate for major vascular surgical patients at least once a week?

o i.None
o .1
o ii.2
o iv.3
o V.4

o vi.5ormore

o vii. Unsure
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12) Are anaesthetists involved in the development of a protocol for perioperative beta blocker administration to

major vascular surgical patients at this hospital?

o i.Yes
o ii.No
o iii. Unsure

13) Further comments on protocol or practice development?

SECTION B: PATIENT SELECTION

14) Whose responsibility is it to identify the major vascular surgery patients that should receive beta blocker therapy

perioperatively?

o 1. Not practiced

o ii. Junior doctors

o iii. Vascular surgery Registrar or equivalent
o iv. Specialist Vascular Surgeon or equivalent
o V. Anaesthetic registrar or equivalent

o Vi. Specialist Anaesthetist or equivalent

o vii. Specialist Cardiologist or equivalent

o viii. Multidisciplinary team

o ix. Other. Specify____ .

o X.Unsure
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15) What is the predominant determinant for selection of patients to receive beta blockers perioperatively at this

hospital?

o 1. Not practiced

o ii. Type of procedure

o iii. Specific patient risk factors

o iv. Number of specific patient risk factors

o V. Baseline physiological values which can be manipulated by beta blocker therapy
o Vi.Other. Specify___ .

o Vvii. Unsure

16) Does the type of vascular procedure itself determine which patients receive perioperative beta blockers at your

hospital?
o I.Yes
o ii.No
o iii. Unsure

17) Do patient specific factors affect your decision on perioperative beta blocker therapy?

o i.Yes
o ii.No
o ii. Unsure
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18) Which patient specific risk factors, if any, are important in your decision to administer beta blockers in patients

undergoing major vascular surgery?

o

i. Beta blockade not practiced

ii. Patient risk factors don’t affect decision

iii. Evidence of inducible myocardial ischaemia

iv. Current beta blocker therapy

v. Heart rate. Specify .

vi. History of ischaemic heart disease or previous myocardial infarction
vii. Diabetes Mellitus/Insulin requirement preoperatively
viii. Renal dysfunction. Specify__ .

ix. History of cerebrovascular accident

x. History of transient ischaemic attack

xi. Sex of patient. Specify .

xii. Hypertension

xiii. Hypercholesterolaemia

xiv. Family history of ischaemic heart disease

xv. Obesity

xvi. Sedentary lifestyle

xvii. Cigarette smoking

xviii. Age. Specify .

xix. Sex of patient. Specify .

xX. Other. Specify___ .

xxi. Unsure
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19) Which types of patient are specifically not commenced on beta blocker therapy in the perioperative period?

o

i. All patients

ii. Emergency surgery required

iii. History of cerebrovascular disease

iv. Elderly. Specify___ .

v. Bradycardia. Specify __ .

vi. Clinically acceptable heart rate. Specify_ .
vii. Patient already receiving a calcium channel blocker
viii. Hypotension. Specify___ .

ix. Clinically acceptable blood pressure. Specify___ .
X. Asthma

xi. COPD with reversible airway obstruction

xii. COPD without reversible component

xiii. Cigarette smokers

Xiv. Systemic sepsis

xv. Localised sepsis

xvi. Peripheral vascular disease

xvii. Aneurysmal disease

xviii. Inflammatory arteritis

xix. HIV related arteriopathy

xx. Diabetes Mellitus

xxi. Other. Specify___ .

xxii. Unsure

xxiii. None of the above
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20) Which of these types of patient demand extra consideration before introduction of beta blockers in the

perioperative setting?

o 1. No specific extra consideration required on basis of patient type
o ii. Emergency surgery required

o iii. History of cerebrovascular disease

o iv. Current congestive cardiac failure

o V. History of congestive cardiac failure

o vi. Elderly. Specify____ .

o vii. Bradycardia. Specify __ .

o viii. Clinically acceptable heart rate. Specify___ .

o ix. Patient already receiving a calcium channel blocker
o X. Hypotension. Specify__ .

o Xi. Clinically acceptable blood pressure. Specify_ .
o Xii. Asthma

o  Xxiii. COPD with reversible airway obstruction

o xiv. Cigarette smokers

o Xv. Systemic sepsis

o Xxvi. Localised sepsis

o Xvii. Peripheral vascular disease

o Xviii. Aneurysmal disease

o Xix. Inflammatory arteritis

o XX. HIV related arteriopathy

o xxi. Diabetes Mellitus

o  Xxii. Other. Specify___ .

o  xXiii. Unsure
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21) Further comments on patient selection:

SECTION C: TREATMENT INITIATION, MONITORING AND WITHDRAWAL

22) Who is responsible for the prescribing of beta blocker therapy in major vascular surgical patients?

o 1. Not practiced

o 1. Junior doctors

o ii. Vascular surgery Registrar or equivalent
o iv. Specialist Vascular Surgeon or equivalent
o V. Anaesthetic registrar or equivalent

o Vi. Specialist Anaesthetist or equivalent

o Vii. Specialist Cardiologist or equivalent

o viii. Multidisciplinary team

o ix. Other. Specify____ .

o X.Unsure
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23) In relation to the surgery, when is beta blocker medication ideally initiated?

o

24) In reality, how long before surgery are beta blockers commenced in the majority of these patients?

i. Not practiced

ii. In theatre

iii. The day of surgery

iv. The day before surgery

v. 1 week before surgery

vi. 1-2 weeks before surgery
vii. 2-4 weeks before surgery
viii. >4 weeks before surgery
ix. No recommendation

X. Patient dependant. Specify
Xi. Other. Specify_ .

xii. Unsure

i. Not practiced

ii. In theatre

iii. The day of surgery

iv. The day before surgery

v. 1 week before surgery

vi. 1-2 weeks before surgery
vii. 2-4 weeks before surgery
viii. >4 weeks before surgery
ix. No recommendation

x. Patient dependant. Specify
xii. Other. Specify___ .

xiii. Unsure
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25) Which beta blockers, if any, are used?

o 1. Not practiced

o ii. Atenolol po

o iii. Atenolol iv

o iv. Metoprolol po

o V. Metoprolol iv

o vi. Bisoprolol

o Vii. Labetalol po

o Viii. Labetalol iv

o ix. Esmolol iv

o  X. Other. Specify .

o Xi. Unsure

26) What is the reason for your choice of a specific beta blocker in this setting?

o 1. Not practiced

o ii. Availability

o iii. Cost

o iv. Favourable pharmacokinetics
o V. Favourable pharmacodynamics
o vi. Ease of titration

o vii. Familiarity with drug effects

o viii. Personal preference

o ix. Evidence of benefit from the literature
o X. Evidence of safety from the literature

o Xxi. Inaccordance with protocol/policy

o xii. Other. Specify .

o  Xxiii. Unsure
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27) How is beta blocker therapy prescribed in these patients?

o 1. Not practiced

o ii. Standard dose for all patients. Specify

o iii. Standard dose for all patients, followed by titration
o iv. Patient specific adjusted dose

o V. Patient specific adjusted dose, followed by titration
o vi. Low initiation dose and then titrate

o Vii. Other. Specify .

o viii. Unsure

28) Is beta blocker therapy titrated? Who is responsible for titration of beta blocker treatment before surgery?

o i. Not practiced

o 1. Not titrated

o iii. Registered Nurse

o iv. Junior doctors

o V. Vascular surgery registrar or equivalent
o Vi. Specialist Vascular Surgeon or equivalent
o Vii. Anaesthetic registrar or equivalent

o viii. Specialist Anaesthetist or equivalent
o ix. Specialist Cardiologist or equivalent

o X. Multidisciplinary team

o Xi. Other. Specify____ .

o Xxii. Unsure
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29) If medication is titrated, what endpoints are targeted?

o 1. Not practiced

o ii. Not targeted

o ii. Absolute heart rate. Specify_ .
o iv. Drop in heart rate

o V. Limited HR response to exercise

o Vvi. No HR response to exercise

o vii. Blood Pressure

o viii. Duration of treatment

o ix. Other. Specify____ .

o X.Unsure

30) In what way, if any, is the routine management of patients commenced on perioperative beta blocker therapy

any different to the management of those patients not commenced on beta blocker therapy?

o 1. Not practiced

o ii. No difference to standard care

o iii. BP and/or HR assessed and charted more regularly during drug initiation and titration
o iv. Nursed at a higher level of dependency preoperatively
o V. Nursed at a higher level of dependency postoperatively
o Vi. Lower threshold for invasive monitoring

o vii. Change in anaesthetic technique

o viii. Hospitalised for longer period preoperatively

o ix. Hospitalised for longer period postoperatively

o X Earlier follow up after discharge

o Xi. Other. Specify____ .

o  Xxii. Unsure
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31) Are beta blockers administered during surgery?

o

32) For how long after surgery are beta blockers usually continued?

o

i. Never

ii. Very rarely (<1%)

iii. Sometimes (<5%)

iv. Regularly (5-30%)
v. Often (30-50%)

vi. Very often (>50%)

vii. Unsure

i. Not practiced

ii. Not specifically continued

iii. No recommendation

iv. <72 hrs

v. 3-5 days

vi. Stopped on discharge from hospital
vii. Up to 2 weeks

viii. 2-6 weeks

iX. Continued indefinitely

x. Decision deferred to other medical doctor
Xi. Other. Specify_ .

xii. Unsure

33) How are beta blockers withdrawn after surgery?

o

i. Not practiced

ii. Tapered

iii. Abrupt withdrawal
iv. Not withdrawn

v. Unsure

210



34) Are there any other interventions aimed at modifying patient risk in major vascular surgical patients that are

considered at this hospital?

o i.None
o ii. Pharmacological heart rate control other than beta blocker
o iii. Statins

o iv. Aspirin

o V. Thromboprophylaxis
o Vi. Other. Specify____ .
o Vii. Unsure

35) In which circumstances are Statins prescribed at this hospital for patients undergoing major vascular surgery?

o 1. Never
o ii. Not often
o iii. Irregularly as costs are prohibitive

o iv. In patients already taking a statin

o V. Only in patients with Hypercholesterolaemia or other specific indication
o Vvi. Almost always in the absence of a contraindication

o Vii. Other. Specify .

o viii. Unsure

36) Further comments on treatment initiation, titration or withdrawal:
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SECTION D: OBSTACLES TO TREATMENT WITH BETA BLOCKERS PERIOPERATIVELY

37) Have you had difficulties with the development of a protocol for the perioperative use of beta blockers in major

vascular surgical patients?

o 1.Yes
o ii.No
o iii. Never attempted

o iv. Previous failed protocol, but new protocol now developed

o V. Unsure

38) What are the barriers to perioperative beta blocker therapy in general?

A) Hospital related:

o 1. Bedissues
o ii. Length of stay
o iii. Pharmacy

o iv. Monitoring

o V. Cost
o Vi. Other
B) Staffing:
o i. Insufficient number
o ii. Inadequate experience/training
o iii. Junior doctors responsible for prescribing

o iv. Poor continuity/ too many role players
o V. Poor utilization of expertise

o Vi. Other
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C) Evidence:

o i. Insufficient evidence of benefit
o ii. Evidence of harm
o iii. Lack of faith in guidelines

o iv. Confusion
o V. No knowledge of guidelines
o Vi. Other

D) Interdepartmental:

o I. Difference of opinion between involved disciplines

o ii. Responsibility of another department
o iii. Other
E) Other:
o I. Specify .
o ii. Unsure

39) Further comments on obstacles to perioperative beta blocker therapy:

SECTION E: MISCELLANEOUS

40) Do you think that beta blockade has overall benefit when used in the perioperative management of major

vascular surgical patients?

o 1.Yes
o ii.No
o iii. Unsure
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41) With consideration for the potential adverse effects of beta blockers in this setting which of the following
statements reflect your current thoughts on perioperative beta blocker initiation in patients undergoing major
vascular surgery?
o i. Patients undergoing major vascular surgery should commence beta blockers unless there is an absolute
contraindication
o ii. Still believe there is a likely overall benefit in well chosen individuals
o ii. Concerns should limit use to distinct patient groups until more evidence is obtained

o iv. Patients already taking beta blockers before the perioperative period should continue to take beta
blockers throughout the perioperative period

o V. Patients with evidence of inducible myocardial ischaemia on preoperative testing should receive beta
blockers in the perioperative period

o Vvi. Only patients with an indication for beta blocker therapy irrespective of planned surgery, should
commence beta blockers before surgery

o Vvii. The number of patient risk factors is still an important consideration when deciding who should receive
beta blockers

o viii. For many patients undergoing major vascular surgery, commencing beta blockers in the perioperative
period is not currently defensible

o ix. Beta blockers should not be initiated in the perioperative period in patients undergoing major vascular
surgery

o X. Increased vigilance for side effects and proactive early treatment of derangements in BP and HR is
prudent

o  Xi. When beta blockers are commenced this should be done well in advance of the procedure and titrated
carefully

Further comments:
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42) In your opinion, which specialty should take the lead role in protocol/policy development for methods of risk

reduction in patients undergoing major vascular surgery?

o 1. Vascular surgery

o ii. Anaesthesia

o iii. Cardiology

o iv. Critical care

o V. General Medicine

o vi. Multidisciplinary team
o Vii. Other. Specify___ .

o Viii. No opinion

43) In your opinion which specialty should be responsible for the initiation of beta blockers?

o I. Perioperative initiation of beta blockers not recommended
o ii. Vascular surgery
o iii. Anaesthesia

o iv. Cardiology

o . Critical care

o Vi. General Medicine

o vii. Multidisciplinary. Specify
o viii. Other. Specify___ .

o ix. No opinion
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44) In your opinion, which specialty should be responsible for the titration of beta blocker therapy?

o 1. Perioperative beta blockers not recommended
o ii. Titration not necessary
o ii. Vascular surgery

o iv. Anaesthesia

o V. Cardiology

o vi. Critical care

o Vii. General Medicine

o viii. Multidisciplinary. Specify___ .
o ix. Other. Specify___ .

o X.No opinion

45) In your opinion, which specialty should be responsible for withdrawal of beta blocker therapy?

o i. Perioperative beta blockers not recommended

o ii. Once commenced should not be withdrawn routinely
o iii. Vascular surgery

o Iv. Anaesthesia

o V. Cardiology

o Vi. Critical care

o vii. General Medicine

o viii. Multidisciplinary. Specify____ .

o ix. Other. Specify___ .

o x. No opinion
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46) Are you satisfied with your institutions current practice with regards to perioperative beta blocker administration

in major vascular surgery patients?

o 1.Yes
o ii.No
o iii. No opinion

47) Further comments about perioperative beta blocker therapy or risk stratification and modification in general:
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Appendix G Additional results that do not contribute to the objectives of the study

The participants’ individual opinions on aspects of perioperative beta blockade (PBB) were
assessed in Question 41 of the semi-structured interview. (Appendix F) These opinions may be
of interest to the reader, but do not contribute to the primary and secondary objectives. These
results appear in the appendix to avoid confusion between intended practice at South African
training facilities and the participants’ individual opinions on PBB as an intervention. Individual
opinions are shown below in Table G. Grey shading highlights participant agreement with the

statement that is considered.

All of the participants supported continuation of chronic beta blocker medication and
introduction of beta blockers in patients with inducible myocardial ischaemia. Increased
vigilance for haemodynamic derangement and early introduction of medication followed by

titration were widely, but not uniformly, supported.

These opinions are consistent with recommendations made for future practice. (Chapter 7)
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Absolute indications

PBB not indicated

Important caveats to introduction

Patients already
taking beta blockers
before the
perioperative period
should continue to
take beta blockers
throughout the
perioperative period

Patients with
evidence of inducible
myocardial ischaemia

on preoperative
testing should receive
beta blockers in the
perioperative period

Beta blockers should
not be initiated in the
perioperative period
in patients
undergoing major
vascular surgery

Increased vigilance
for side effects and
proactive early
treatment of
derangements in BP
and HR is prudent

When beta blockers
are commenced this
should be done well
in advance of the
procedure and
titrated carefully

Table G. Table showing individual opinions on aspects of perioperative beta

blockade
(Grey shading highlights agreement with the statement considered)

Anaes VS Anaes VS Anaes VS Anaes VS Anaes VS
V1 V2 V1 V2 V1 V2 V1 V2 V1 V2
Al A2 Al A2 Al A2 Al A2 Al A2
S1 S2 S1 S2 S1 S2 S1 S2 S1 S2
C1 C2 C1 C2 C1 C2 C1 C2 C1 C2
Ul U2 Ul U2 Ul U2 Ul U2 Ul U2
L1 L2 L1 L2 L1 L2 L1 L2 L1 L2
R1 R2 R1 R2 R1 R2 R1 R2 R1 R2

7 7 7 7 0 0 7 6 6 )
14 14 0 13 11
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Proactive . ..
approach Selective approach Restrictive approach
Patients Still believe there The number of Concerns should Only patients For many patients

undergoing major | isa likely overall patient risk limit use to distinct | with an indication | undergoing major
vascular surgery benefit in well factorsis still an |patient groups until| for beta blocker | vascular surgery,
should commence chosen important more evidence is therapy commencing beta
beta blockers individuals consideration obtained irrespective of blockers in the
unless there is an when deciding planned surgery, perioperative
absolute who should should commence period is not
contraindication receive beta beta blockers currently
blockers before surgery defensible
Anaes VS Anaes VS Anaes VS Anaes VS Anaes VS Anaes VS
V1 V2 V1 V2 V1 V2 V1 V2 V1 V2 V1 V2
Al A2 Al A2 Al A2 Al A2 Al A2 Al A2
S1 S2 S1 S2 S1 S2 S1 S2 S1 S2 S1 S2
C1 Cc2 Cl C2 Cl C2 C1 C2 C1 C2 Cl C2
Ul u2 Ul u2 Ul U2 Ul U2 Ul u2 Ul u2
L1 L2 L1 L2 L1 L2 L1 L2 L1 L2 L1 L2
R1 R2 R1 R2 R1 R2 R1 R2 R1 R2 R1 R2
0 5 7 6 7 3 4 4 1 0 2 2
13 10 1
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