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ABSTRACT

Every day a physician treating patients carries out a series of
experimenfs - whether he is aware of it or not. Many of the decisions
he makes negd to be made against a background of inadequate information
concerning the effectiveness of the therapies he prescribes, .

This manuscript begins with a review of the currently available
scientific literature concerning gastro-oesophageal reflux - its patho-
genesis, diagnosis and therapy. Then, the design of a prospect%ve
randomized control trial of therapy for persistent clinically signi- '
ficant gastro-oesophageal reflux is described. The design ;s for an
intervention.study to determine fhe effectiveness of the(gPy in patients
randomized to either surgical or.medical treatment for thi; disorder.

Subjects for the ftudy will be drawn from aﬁong gEZfents . .
referred from primary care physicians to gasfroentero]ogy clinics for )
treatment. These patients to be eligible will have to have failed to':
respond to standard med{cal therapy.

Data for analysis will be coi?gcted utilizing a self adminis-
tered questionnaire to record symptoms and the degree of incapacity

taused by them. : . -
It is hoped that results obtained from the performance of the

-

trial described in this document will be of assistance in guiding the

decision méking process oF.physl;jijjzgﬂéing,for patients with symp-
tomatic gastrojaesophageal reflux- ) ‘ ! '




e v ——— ety BT .+ T —p—

ACKNOWLEDGEMENTS " ) oL

-Td the Faculty, Staff and Student Class of Clinical Epidemiology
and Biostat{stics‘(1978-79), I express.my gratitude for making my year.-
at MAC a éuperb educational experience and*a great deal of fun.

I must particu1afﬁy mention Peter Tugwell, Dave Sackett and
Char]ie-Goldsmiéh for reading my prose, corfedting its imperfections,
prodding with pertinent questions and always being there when 1 qeéded
help. Without them, thi; document would never have met_its deadlines.

I wish to thank Linda Teiml who patient]y constructza the layout.and-

typed the manuscript. Without her efficient help, this document may

A
-]
) hege had to be completed on anpthef continent. v
' Finally,. I dedicate the thesis to my wife Lynette, who patiently
endured its er]ution.
. | | S .
3 ‘ .
N
f A
iv



*

1Y

2.1
2.2

2.

2.3
2

am NN

[l g

N

.5.3 Surgical therapy

TABLE OF CONTENTS

ABSTRACT ;
© ACKNOWLEDGEMENTS:
Chapter 1. [INTRODUCTION
tncluding Research Question and Study Objectives
Chapter 1I. REVIEW OF THElLITERATURE ON GASTRO-QESOPHAGEAL REFLUX

Historical Aspects
Pathogensis of Gastro-oesophageal Reflux

2.1 What normally prevents reflux?
Techniques to Detect Reflux

:3.1 pH profile across the gastro-oesophageal :

junction

.3.2 Radiglogical demonstration of reflux
-3.3 Gastro-oesophageal scintiscanning 2

Method of Assessing the Effects of Reflux on the
Oesophageal Mucosa ‘

A Upper gastrointestinal endoscopic examination

of the oesophagus

.4 2 Study of h1stolog1ca1 changes in oesophagea]

biopsy specimens

.4, 3 Ac1d perfusion test
.4.4 " Discussion of investigative tests .

¥hat Does the Patient Who Develops Symptomatic
Reflux Experience and What is Available for His
Treatment?

.5.1 Clinical manifestiations
.5.2 Medical therapy

2.5.2.1 Decreas1ng the gastro- oesophageal
gradient
2.5.2.2 Neutra]ize ac1d or decrease acid
secretion
2.5.2.3 Avoidance of agents which aggravate
symptoms and reduce LES. pressure
2.5.2.4 Use of agents which increase resistance
to gastro-oesophageal reflux

2.5.3.1 Summary

16

16
17
22

25

‘25

25

26
26
30
30

30
33



P e T

Chapter 1I1. THE INTERVENTION STUDY
3.1 . Criteria and Definitions

3.1.1 Terms used to describe reflux
3.1.2 Terms used in relationship to o
investigations and operations
3 Criteria for "high anaesthetic risk"
.1.4 Criteria for description of clinical states
5 Miscellaneous .

The Study Design
.2.1 Entry procedure .

Entry Criteria

Exclusions .

Informed Consent

Allocation of Subjects to Treatment Groups

]

W oW

o
. .
W = =D W 00 W ~ Ww OB W W N www

.6.1 Stratification procedure
.6.2 Randomization procedure

Therapy

.7.1 Medical regimen
.7.2 Surgical therapy

Follow Up Procedures

.8.1 Clinical visits
.8.2 Compliance

‘Endpoints
0 Drop Out and Withdrawals
.11 Discussion on Study Design

[FN PSRN ]

L11.1 Inclusions
.11.2. Investigations -
3 .11.3 Study design and sequence of 1nvest1gat1ve
. " events
.1 Bxclusions
1 Stratification

Medical therapy
Surgical therapy
Why select the medical or surg1ca1 regimens

W
.
—
—
s = s v .
o~ &

this way?

.12 Summary of Intervention Study Design
.13 Getting It A1l Started

3.13.1 The feasibility meeting
3.13.2 The planning meeting
3.13.3 The pilot study

w3

vi

Page



L4

Chapter IV.  DATA MANAGEMENT CONSIDERATIONS
4.1 Data Collection and Processing

4.1.1 Initial pl nningAstage
4.1.2 The pilot study
4.1.3 The inteyvention trial

Data Management - Time Line Diagram

2
4.2.1 Initial planning stebs

4.2.2 Pilot study -

4.2.3 The randomized controlled tria]
3

4

4, Sample Size Requirements
.3.1 The basis for the calculations of sample
* size
4.3.2 Tabhle I
4,.3.3 Table 2 _
4.2 Dpata Analysis -+ “\ .
4.4.1 Ip/relationship to the major endpoints
4.4.2 In relationship to overall function
4.4.3 In relationship to secondary endpoints
4.5 The Self Administered Questionnaire
4.5.1 Introduction
4.5.2 The questionnaire - How will it be used?
"4.5.2.1 How will the utility index be )
constructed?
4.5.3 Construction of the questionnairem
¢ 4.5.4 Preliminary viewing of the form . .
4.5.5 Evaluation of the questionnaire
* ‘ 4.5.5.1 Tests for validity
o 4.5.£.2 Tests for reliability
. 4.5.5.3 How important are these issues of
#:1iabitity and validity?
4.5.6 Scoring of the questionnaire
4.5.7 Discussion on use of the questionnaire -
4.5.7.1 Ahy this variety of approaches?
4.5.8 ‘Summary e s

-

APPENDIX

A) Details-of Investigations Utilized to Assess
"~ Oesophageal Function

B) Description of surgtsa1 Procedures

vii . +

73
76

77

77
78
78

. 80

80 -
8
81
82

g4
84
88
85

86
87

87

91

96



2 ————
~

¢)
D)

E)

F)
6)
H)
I
J)

REFERENCES

The Questionnaire

Follow Up Clinical Assessment F

Surgical Repoft;
Withdrawal Forq

?

~Initial Clinical Assessment Form

T

Lgtter to Patient's Local Meaical Officer

Consent Form

Information For Patient

L4

viii

Page

98
108
120
127
128
130
131
132

133



Chapter 1

Introduction

Gastro-oesophégea] (GE} reflux is a very common phenomenon.
Indeed 36% of "normal” hospital staff in one survey were found to have
at least a‘monthly episode of heartburn (Nebel, et al. 1976). The
boundary betwe?; "thsiological" reflux which occurs in asymptomgtic
g individuals predominantly in-relationship to meals (Johnséh, et atl.
N 1974) or when aroused from sleep, bﬁ? rarely ﬁhile asleep (Dodds, 1979)
" and "“pathological" reflux which is usually assbciated\with worrying
symptoqé and‘often with evidence of damage to the oesophageal mucosa
in the form of oesophagitis (Behar, et al. 1976 , Ismail-Beigi, ot al.
1970) has bedévi]ed the interpretation of many studies of this condi-
tion. - This study concerns the management of patients with pers;stent

\ ‘ élinically significant gastro-oesophageal reflux.

( ‘ The research question may be stal'p as follows:-

. - . ' N
: : Among patients with symptomatic gastro-pesophageal

| ' ‘ & v

; ' . reflux, 18 gurgery superigr to medzcal therapy in

. ' - l
mznzmzzzng symptoms and maximizing functton9 T

} K .. The major obJect1ve of this study is to determ1ne whether
| -anti- reflux surgery is at.least twtce as successful as optimal med1ca1

management in achieving the pain free state or (if heartburn’ pers1st;)

will result in a 50% og\?reater improvement in the severity of this

1
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: 1gfméester, et-al. 1974).

symptom compared to the improvement attained on medical therapy}
> .
The rationale of the study is the need to put into perspective,.

N

based on scientific evidence, the use of a technfca11y ffgsible and
relatively cbmmon]y performed operati;e procedure for;a s&mptdm complex
which is currently either predominately ignored by mahy patients dru'
oevertreated” by clinicians. | ' | )

The significance of the wofk-is as fol]qgg}- ‘

1) Early éperations aimed at‘preveﬁting fef]uk by correcting
hiatus hefrniae (Allison, 1951, 1973) had a high failure rate in the
management of patient; with gastro-oesophageal réf1ux.- symptoms either
persisted or 506n recurred. More recently operqtions aimed:ﬁE#EFﬁyid-
ing a:barrier to the reflux of gastric contents in a cepha]ad'd;réction
("the aﬁti-reflux operations") have beep shown in many patients to
prevent r?flux (Fisher, 2t al. 1978). In some this js associated with
an improvemgnt in the functional competence of the lower oesophageal
sphinctef zone (LES) while giving relief of the symptoms of refiux

(

p 2) Antacids‘have for y®ars been, used by the sufferers of

' symptomatic refiux and usually these patients report prompt relief of

that episode. _Baséd on the demonsﬁrated influence of antacids on

gastéic acidity and ‘on lower oesophageal éphincter'function (Castell,

et al. 1971), this medication has a logical placefin the treatment of
heartburn - the méjor symptom of this disorder. However, a recent
. ~ [
report (Meyer, et al. 1979) indicates that a preparation containing the.
. A . .

usual ingredients of most antacid mixtures - aluminum and magnesium .

-
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hydroxide - waS\Qo.more effective than placebo 1in al]evfating heart-
burn. | _
.3) Cimetidine, a histamine antagonist (H2-blocker) has
: reqént1y been shown, in a.mu]ti-centre double blind trial to be more
—effective than placebo for the relief of heartburn (Behar, et al. 1978).
Most studies on drug therapy have tended to be short term involving
patieﬁts‘with symptoms of widely varying severity.
| 2). . The few controlled studies published. involving anti-reflux
surgery héve been on small numbers of patients with severe:dﬁseage' |
(DeMeester,. et al. 1974 , Behar; ot al. 19752). .

Thus there is a ﬁéed to define the role of surgery in the
treatm:g.nt of: this disqrder.’ A multi-centre stu;iy will make it possible
to'inc1ude,{h the study,]argé numbers of patiehts covering a spectrum
of the severity‘range. A properly designed and executed trial will
allow anti-reflux surgery to be evaluated in accordance with scientifi-

cally designed .and executed principles. ' - -



apfé? II

Review of ‘Litefature on Gastro-oesophageal Reflux

-

2.1 Historjcal Aspects

To alarge extent, advances in our understanding of gastro-
oesﬁphigeal reflux have paralleled the use of new investigative techni-
qdesf in 1879, é description of oesophagea} ulééﬁgtion first appeared
it the literature (Quincke: quoted in Earlam, 1976). Fifty-five years
1dter the term oesophagitis was introduced. This description appeared
in the German (Hamperl: quoted in Earlam, 1976) a;d the North American
(Winkelstein, 1935) literature about the same time.. The year 1958
produced two articles re]ate& t; (a) the ability to measure acid reflux
(Tﬁtt]e, et al. 1958) and (b) the possibi11ty.of differentiating it;
symptoms more easily: from those of ischaemic heart disease (Bernstein,
et al. 1958, 1962). Rerhgpf the major contribution to current beliefs
as to the pathogenesis 6% }eflux‘iiiz_ﬁ;bm the use of the technique of

oesophageal manometry dev?]opéd by Code, Ingelfinger and their col-

" Teaguesin the 1950's using oesophageal balloons {Ingelfinger, 1958)

and refined during the 1960's with the advent of the use of ‘a perfused

catheter system (Cohen, e}'a1. 1970). The 1970's produced the technique

of scintiscanﬁing to demonstrate reflux directly (Fishér, et al. 1976).
Desp1te these advances, a good understanding of this probiem

has _been impaired for many years by the way in which the anatomzcal

defect of hiatus hernia has been confused, in the literature, with the

’ T g Y

Pl
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disorder of gastro-oesophageal reflux (Rex, 1961).
Certainly severe reflyx and large herniae occur together but there i
amp1e.evidence in the literature to demonstrate that herniae may occur

without refiux {(Dyer, et al. 1968, Vandervelde, et al. 1964} and re-

. flux may occur without a hiatus hernia (Skinner, et al. 1970). I will

not attehpt‘tp review the long history of hiatus hernia and its associ-
ated surgical procedures, but will merely mention surgery for hiatus
hernia in the context of surgery for relief &f gastro-oesophageal re-

flux.

2.2 Pathogenesis of Gastro-oesophageal Reflux

Gastro-oesophageal refiux may be considered, according to the’
circumstance, as physiologic or pathologic. Using sensitive procgdurés
such as s;?ntiscanning, and pH monitoring, gastiro-oesophageal reflux
has been demonstrated in asymptométic individuals (Fisher, et aTu 1976,
Dodds, et al. 1979, Haddad, 1970, Kantrowitz, et al. 1963, Kaye, 1977,

L -
Venkatachalan, et al. 1972). In fact when one considers the stress

"p1aced on the integrity of the gastro-oesophageal sphinéter mechanism

by some‘of the acjtivities of daily 1iving, such as large meals and
alcohol followed by cigarettes>or cigars, it is amazing that it does
so well. - ’

atients with }ef1ux who develop symptoms may be considered to
have: .

1) a responsive 0esoph$gea1 mucosa - if heartburn is to occur
and 2) cricopharyngeal dysfunction ¢in addition to lower 6esopha~

: A~ )
geal sphincter dy§function) - if regurgitation is to be experienced.



Although the standardized test to quantitate tﬁe sensifivity ofi_
the oesophageal mucosal surface uti]iies‘response to acid perfusibn,
the gastric refluxate mayrinc1ude not only gastrié secretions, but alsd_'
duodenal juice which may have backwashed across an incompetent py1oric
sphincter mech 5sm. ‘when gastric content refluxes into the oesophagus‘
the oesoph;geal mucosa is expésed-to the influence of a variab}e mix-
tJ}es of hydrochloric acid (HCL), pepsin, bile salts and pancreatic’
enzymes - some of these subétg;ces (HCL, bile salts, pepsin ...} have
been shown éithgr'§{ng1y or in combination to be damaging to oesopha-
geal mucosa (Goldberg, et al. 1969, Gillison, et al. 1972).

Against this formidable array of aggressive factors, the
defense of'the mucosa ‘appears to rely predominately on gravity (Pattrick,
1970), oesophageal peristalsis (these inciude both primary peri-
staltic waves as well as secondary peristaltic contractions in response
to refluxed material (Stanciu, et al. 19742, Dodds, et al. 1979) and on
the integrity of the 1owe} oesophageal spQ}ncter {Cohen, et al. i970))..

. Indeed, it is believed (based on animal studies) that‘gastro—

oesophageal reflux may creafe a vicious cycle_whereby‘the resulting
inflammation in the oesophageal mucosa penetratfng to the muscufar%s
produces a motor disorder of the distil oesophagus. This may impede
oesophageal c1earaﬁce. The resulting prolonged contact time between
the oesophageaI_mucosa and the destructive elements of ‘the refluxate
may increase the severity of the oesophageal inflammation, furtﬁer
" impairing the integrity of the gastro-oesophageal anti-reflux méchanism
and allowing greater quantities of gastric material to enter the

oesophagus {Fisher;_et al. 1978).

)



2.2.1 What Normally Prevents Reflux?

Normally, a pos1t1ve pressure grad1ent ‘exists across the gastro-

pesophageal junction from the positive pressure, abdominal cav1ty to the

negative pressure thoracic cavity - thus an anti-reflux mechanism must
be present to prevent gaspric material from entering the oesophagus.

A variety of mechanical factors incTudjng the cardio-oesophageal
aegle, diaphragmatie pinchcock hechanism, phreno-oesophagea1.1igament,
rucosal rosette fermed‘by gastric folds and the disté1 pa;ajoesophagea1
pressure, have een postu]ated as being jmportant in ﬁfeVenting reflux.
The 1ast of this array is most widely accepted as the important mechani-
cal anti-reflux factor (Inglefinger, 1958, 1971). It is postulated that
in norma1 subjects the distal oesophagea1 segment is buttressed by
intra- abdom1na1 pressure. '

The major determinant of gastro- -cesophageal competence 15
probably the physio]ogic Tower oesophagea1'sph1ncter pressure zone
which is tonically contracted in the basal .state and relaxes with
swallowing or oesophageal distension {Christensen, et al. 1973). It is
a zone 2-5 cms. 1Qeg which when measured using infused, open-tipped
recording catheters is 12-30 mmHg above intra-abdominal preésure levels.
The factors regulating its strength are st111 1ncomp1ete1y understood
but probably include hormonal, neural and mechan1ca1 mechanlsms The
basal LES pressure is able to respond in an adapt1ve fashion to (i)
stimuli. such as food ingestion (presumably via the ability of food in
the‘stemach to cahse hormonal release for the upper gastro jntestina]

(6I) tract) and (i) alterations in intra-abdominal pressure probably:
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via neural arc mechanisms.
There js a variety of evidence to suggest that LES pressure is
not the sole determinant of gastro-oesophageal competence. Edwards
beljeves that the high pressure zone measured by manometry'at'the Tower
end of the oesophagus contains extrinsic factors ef a mechan1ca] nature
in addition fo the intrinsic component supplied by the 1ower oesopha-
geal Sph'incter‘ Indeed he postulates that the physwlogw sphtncter 15 .
designed to res1st ref]ux due to forces within the gut (eg. gastr1c e
distension produc1ng a rise in 1ntra gastr1c pressure). The mechantcal
part of the antiéreﬁ1ux mechanism is aimed at oppos1ng extramural
forces such as those operating when intra-abdominpal ‘pressure is elevated
by bending or 1yiﬁg down (Edwards, 1976, 1978). Perhaps the Jow pres-
sure found in many with this disorder may; at least in some patients, be
secondary to the effect of ref]ux on the 1ower oesophagus The contro-

versy continues {Pope, 1976, Ahtaridis, et al. 1979) and is current]y

unresolved.

. In the rest of this chapter I will d1scuss the methods used

‘to assess the effects of reflux_on the oesophagus and the. 1nvest1gat1ve

a

‘techniques available to detect and at t1mes to quant1fy reflux. | Lastly

. an overview of therapeutic options W111 be attempted

The following sect10n.w111 coyer.‘ Tests of Oesophageal Func-
tion: Techniques to'Detect Refluz: Measurement of pH profile‘across .
the .oesophagogastric Junct1on, Rad1olog1ca1 demonstrat1on of "reflux
and Gastro- oesophageal sc1nt1scann1ng Methods of Assesstng the Effects

of Requm: Upper gastro1ntest1na1 tract endoscopy with v1sua11sat1on of
a
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the oesophageal mucosa, Histological examination of biopsy samples taken

from the oesophageal mucosa and The gcid perfusion test. A description
of those techniques which will be uged in this study, will be found in

the Appendix, Section A.

2.3 Techniques to Detect Reflux

2.3.1 pH Profile Across the Gastro-oesophageal Junction

The c]fnica] USF of a sma]] glass pH e]ectrode‘p1aced in the
Tumen to detect acid ref]ug into the oesophagus was reported first in
the late 1950's (Tuttle, et al. 1958, 1960). MHeasurement of tﬁe pH
profile across the gasro-oesophageal junction is'currehtly considereﬁ
the most accurate indicator of gastro-oesophageal reflux and the bench-
mark against which other procedures are usually compared'(Fisher, etla1.
- 1978). ‘It relies on the fact that normal intragastric pH is less than
3 (Ear]aﬁ; 1974) and normal intra-oesophageal pH is ébove 5 (Bombeck,
' et ai. 1973). The competence of the gastro-oeséphagea1 sphincter zone .
can be gaug@é by the distance over which the pH changes from the
gaStric to fhe lowest oesophageal pH. Values for oesophageal pH < 4
are considered as evidence of reflux. (Tuttle, et al. 1960) . .
In an effort to ensure that the pH gTectrode was in quuid'
contents (rather than up.against mucosa), and in addition, to place
the Tower oesophageal sqhincter under. stress in those patients who have
symptoms but a norﬁaa basal pH profile, the test has been modified io‘
measure lower oesophageal luminal pH after 1nst1]1at1on of 200-300 ml

- 0.1N. HCL 1nto the stom%ch with or w1thout provacative manoeuvres such as

T
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the Va1§a1va ménoeuvre and,straight 1gg ¥aising; Some patients find
the test uncomfortable and faﬁT to perform the manoeuvres properly.

| Mbre ﬁFrious, however®, are some technical proh]ems that can -
occuf Qith the use of this fragile instrument. Ylithdrawal of the glass
e]ectrode.from stomach into the oesophagus does not always result in
consistent, reproducible pH changes at the junction. (Payne, et al.
1974)

ﬁhi]e the use of acid loading and provoéativg manoeuvres

certainly increases the number of paiients with positive tests, one
wonders what this additional step is doing to gasfrd-oesophageaI func-
t{ona1 integrity. Instillation of this volume of acid into the stomach
certainly 1nh1b1ts release from the gastric antrum of hormone; such as
gastrin and- enhances’ release of others, c.g. gastric 1nh1b1tory pep-
tide These and perhaps other as yet unnamed hormones, may have pro-
‘found effects on lower oesophageal sphincter funct1on

’ Th1s procedure has been accused of being too sensitive, in that
.ijng this technigue, the oesophageal le1n healthy persons was found to
be below the accepted'"ﬁbrha]“ values'in a variety of circumstances.
The proponents of the tes£ wdu]d describe these persons as asymptomatic
_ ref]uxers: Recéntly, Cohen and- coworkers, produced data which suggests-
that aIT;symptomatig ref]uxers.have a positive-test in the basal state
or after instillation of low volumes of acid (120 + 29.1 mls.), while
asymptomatjc individuals with 1ow LES pressures refluxed after higher
volumes of acid (333;3 + 40.8 mls.) and asymptomatic individuals with

normal LES pressures did not reflux even after 500 ml. of acid had been
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added to their gastric reservoir (Ahtaridis, 1979).

The use of prolonged pH monitoring indicates that "physio1ogié>
reflux, i.e. pH reflux occurring predominantly after meals, (Atkinson, et
al. 197?) is brief heing rapidly cleared by either primary_o; secondary

_oesophageal peristalsis (Johnson, et al. 1974, Dodds, et al. 1979).
A display of 4 studf;s using this test is found below: .

N .

’_/'D futhor  Tuttle (1960) | Benz  (1972)(Benar  (1976)|stanciu (1977)
K Test Resutt + - T +v -7 + -T 1 + -7
symptoms 79 281 29 9 70 7| 9% 12108
No Symptoms 3 4043| 3 1821 | 2 1820 7 16 23
g2 42124 | 32 1850 | 72 2597 | 103 28131
‘A - 79/81 = 98%| 29/29 = 100% | 70/77 = 91% | 96/108 = 89%
B + 40/43 = 93% | 18/21 = 86% | 18/20 = 90% | 16/ 23 = 70%
C 5> 3/82- 43| 3/32= 93| 2N2= 3%| 7/103= 74
D+ 2/82= 5%| 0/18= 0% 7/25=-28% 12/ 28 = 43%
J A = Positivity in symptomatic patients P
“ B = Negativity Jn asymptomatic patients
. C = False nositive rate | -
D = False pegative rate
-T = Total

¥

1t is difficult to talk of sensitivity, spécificity'and predictive value
of this test since we don't know what is "health" or.disease in this
setting (Galen & Gambino, 1975). If we consider the presence of symp-

toms "free of diseaseﬂ the sensitivity of this test varjed from 89-100%
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Likewise in thése terms the specfficity of the test varied from 70-93%.
The test was accompanied by a low "false positjve“ rate (3 - 9%) in these
‘studies. However there was a wide variation in the values obtained in
asymptomatic patiénts. The "false negative" rate was quite variable.

A1l these studies have been done by inve!tigators with good
reputations in this field. Considering the potential technical probiems
with the ipstrument these values are perhaps not surprising. Can.we
combine these results from the 4 studies to produce a summary state-
ment to indicate the value of this test? Using the Mantel-Haenszel
approach to pooling data (Fle%ss, 1973) we.can calcplate a mean odds
ratio of 74, an overall x? of 232.34 on 4 df (<0.001), a x* homogeniety
of 29.61 on 3 df, and a y? for association of 202.73 on 1 df. These
results indicate a between centre yarfation'(on inspection of the data
© it appears to be coming mainly from the work of Stanciu, et al. 1977).
Thus it.seems unwise to attempt to combine the data. Nevérthe]ess, the
trend 1s the same for al] studies - symptomatic individuals have a
positive test, asymptomatic 1nd1v1dua1s on'a whole have a negatjve test

Since th1s test has been used as the benchmark for reflux in
many studies it is not known whether the asymptomatic 1nd1v1dua1s with
pos1t1ve tests are asymptomatic refluxers or whether the false p051t1ve
rate for th1s test is up to 10%. The failure to produce a positive test
in 0-43% of symptomatm patients way be due to.the fact that reflux is
intermittents This.explanation is supported by studies using pro]onged
pH monitoring_(dohnson,’et al. 1974, Atkinson, ct al. 1977).

1f smaller volumes of acid were added to the stomach, the number

'of "false positive" tests ought to diminish but likewise the number of '
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“False Negatives" ought to increase.

Sumﬁarz

' Th1s test gives satisfactory service in the hands of several
recognized gastroentero]gg1ca1 units. However, the fragility of this
expensive ingtrument, ‘technical prablems with reproducibiiity and its
lack of ready ava11ab111ty Timits the usefu]ness of this test in’
clinical practice. It will not be used as a measure of reflux in the

proposed intervention study.

2. 3 2 Radiological Demonstration of Reflux

(i) The Barium Oesophagran (Swallow) has traditionally been
one of the firs; methods used to demonstrate gastro-oesophagea1 reflux.
A readily aVailab]eIfechnique, its main value is in demonstrating -
anatomical phenomena such as hiatus herniae (if one.is interested in
such things) and oe;ophagea] lesjons such as sfrictures and carcinomas.
Many radjo]ogists have developed their own different methods to demon-
strate reflux (Dyer, et al. 1968). These include variations in visco-
sity of barium used and in the enthusiasm with which provocative
manoeuvres are undertaken. It is a re]ative]y insensitive and poor1y
standard1zed procedure for demonstrat1ng reflux producing a d1agnos1s
in 10-15% of patients with c1inica1 symptoms of reflux (Pope, 1972).
This paper gives no date‘dn which to.base thfs statement. However in
fairness to the author this arfic]e is a review for a general audience.
Thus this test does hot play a major roie in demonstrating gasfro;

oesophageal reflux.
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(i1) Cine-oesophagography has the attraction of producing a

- record of the entire examination which is then available for review at

any time. However the equipment is not universally available and the -

amount of radiation exposure to the patient is in the order of“>‘$000
| !

"millirads, an amount of concern if other procedures with exposure to

lower radiation doses can be of value. This procedure detects reflux
in only a small number of symptomatic patients (Battle, et al. 1973).

The data from this article may be displayed ag fo]]ows:*

Y

. inneradiograpﬁ[ . ‘\
RefluxlDetected ﬁéf]ux Not Detected. Total
Patients with Heartburn : r12. ' 114 ‘ IZQ
Asymptomatic Controls " 0 24 ' 24
| | 12 138 152

Thus in accord with the way I have been using the terms in this manu-

‘script.{see section on pH profile)

12/128 9%

24/ 24

Sensitivity

100%

Specificity

Even among the group wigh endoscopic evidence of oesophagitis the
gensitivity of the test was still low being T2/89 = 14%. Clearly this

is not a valuable test for detecting gastko—oesophagea1 reflux.

"
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2.3.3 Gastro-Oesophageal Scintiscanning

Scinfiscanning is the newest pgpcedure in the ;ie]d and looks a
- very promising diagnostic technique.to be added to‘the armamentdrium,
aimed at detecting gastro-oesophageaf reflux {Fisher, et al. 1976). fhe
test can be ueed qda]itative]y to detect reflux if the oesophagus is -
visualized ir any of the serial scintiscans. It is a sensitive and
direct method of detecting reflux. It is claimed to also be a method of
quaniitating the degree of ref1ui. In fact, itﬁneasures not only reflux
but~a combinaéion of reflux and'oesobhageal clearance. Another advan-
tage to the patient is the_low exposure %o irradiation (about 20 milli-
rads.) In the original paper describing this test a positive reflux
index {described as the‘level of reflux at-which visualization of the
oesophagus occurs) was found when (oesophagead counts - oesophagea(\kfﬂ\
background/maana] gastric countsf exceeded 4% o | |
‘While several units are current]y eva]uat1ng this test, only
one has published figures on its use’(Fisher; et al. 1976). In that
study 30 patients with heartbqrn-and a p4?%ti:e actd requi test were
‘ compared w1th 20 asymptomatic normals. Tﬁe test showed a high
positivity rate (sens1t1v1ty) in patlents with symptdmsl— 90% (27/30) -
a hlgh negativity (specificity) in asymptomatic subjects - 90%,(28/30)
and a low false positive rate - 7% (2/29). This test.is technically
easy and the equipment needed for its performande is avai]edle in the 5
institutions participating in the study:‘ Its reproducibility and inter-
preter variebjlity will be extensive]y teéted dur{hgdthe pilot study
N, .

preceding the trial. Currently it is proposed to use it as the direct

measure of the presence of reflux.
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l2.4 Methods of Assessing %he Effects of Reflux on the Desophageal

Mucosa

2.4.1 Uppér Gastro—intestinai{Endoscopic Examination of the Oesoﬁhaghs

Sinee the advent of flexible fiberoptic endoscopy, the endo-
scopic diagnosis of oesophagitis hes become ihcneas%hgly popular. The
endoscopic criteria for oesophagitis (Battle, 1973; Kobayashi, 1974) can
be found. in the details of invest?gations - section A ef the appendix.
Difficulties in using this investigation as an outcome event arise since
patients w1th symptomat1c reflux may have a norma] appear1ng mucosa
(Isma11-Be1gr, et al. 1970) L1kew1se the “early" changes (Grade 1) of

endoscopic oesophagitis (see Append1x Aﬁ have also been found in norma]'

.people (Brunnen, 1969).

That this technique jdentifies mucosal changes not specific to
reflux 15 emphas1sed by descriptions of the more severe changes (Grades
2 and 3, see ‘Appendix A) in the oesophageal mucosa .of . pat1ents w1th

duodenal ulcer (N1nkelste1n, 957), womiting and 'stress u]cer syndrome

(Sk111man, et al~1972), and after naso- gastric 1ntubat1on (Moersch, f .

et al. 1959). Many of these pat1ents did not have symptoms consqstent
with gastro oesophagea1 reflux’ The 11terature abounds with the
controversy of "the value or lack of such endoscop1c eva]uation of the

oesophageal mucosa seeking the resu]ts of ‘reflux. T

The main use of endoscopy 1n thIS study will be to seek ev1dence.“

of gastric or duodenal ulcers - the f1nd1ng-of these w111 exclude the

patient from the study - and to obtain biopsy samples for histological

“examination.

. - oot

(URUNEERE
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" (/fgna$l::eig1, et al. used three "b 1nded"*patholog1sts to read the
biopsied with 80% initial agreement and 100% after review and di

s

b

2.4.2 Study of Histological Changes in Oesophageal Biopsy Specimens
e > '
There is no obvious disagreement over the diagnosis of
" esophag1t1sﬁ - evidence of inflammation in the 0esophagea1 mucosa -

¥

in patients who have oesophagea1 erosions, superf1c1a] or deep u]cera—
tion. However, there is controver

the h15to1og1ca1 counterpart
of vascular dilatation (the generalized p1nk f1ush to the mucosa >
descr1bed by some endosc0p1sts*as\p1]d endoscopic oesophagitis and
believed by others to be a variant of normal)

Pope and his associates (Isma11 Be1g1, et al. 1970) 1ntroduced

' the concept that hlstolog1car exam1nat1on of suction biopsy samp]es

~
of oesophageal mucosa could be u5ed to 1dent1fy changes, namely (a)

basal cel] hyperp1as1€ of the squamous epithelium and (b) location
of the pap111ae close to the ep1the11a1 surface, wh1ch were the histolo-
gical consequences of gastro—oesophgea] reflux. A d1sp1ay of their
findings and that of another recent study by Behar (1975 and 1976) are

shown on the next page: These apmfg;to be carefully performed studies.

b
cussion. h1s latter manoeuvre was carr1ed “out pr1or to breaking the

code on the b10ps1es - AT symptomat1c patients had reflux deﬁhq;trated
by pH profile test. None of the-asymptomatic controls had a positive *
WY reflux test. ' !
The 77 symptomat1c patients stud1ed by Behar; et al were males
with heartburn of at 1east 2 years. durat1on Only one pathologwst
read the b1ops1es, ve don t know if .the samples were coded. The 20 -

-»

asymptomatic controls were age matched normal subjects without any

LY
4

*
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Author Ismail-Beigi (1970) Behar (1975 and 1976)
Test . Histo1ogic§1 Examination of Qesophagus
Result - Total L+ - Total
Symptoms - 28 5 33 . 73 4 .| 77
No Symptoms 2 19 21 . 2 18 20
3 2 |Ts 5 75 21 97
-~ Sensi )vity '28/33 = 85% 73/77 = 95%
Specilficity 19/21 = 91% 18720 = 90%
Pos. Predictive . ‘—g
Vajue 28/30 = 93% 73/75 = 97%
Neg. Predictive ' .
Value  19/28 = 79% 18/21 = 86%

gastrointestinal symptoms.

Because of the differences in selection of subJects, it does
not seem right to comb1ne the data from these two studies. However,
the trend is the same in each study and despite the differences in
prevalence of symptoms (40%'_'yérsus ZO%Ltheﬁredictive value of &
pdéit{ve tést;ishs{milar in each. ' '

However, 1; recent pub1ication (Seefé]d, et al. 1977).was unab]e
to confirm these results in that these Eﬂ§ﬁ§1091ca1 changes were not
found in pat1ents with demonstrabie reflux. In a further pub]lcat1on
Helnste1n, et al. (1975) have demonstrated these findings in biopsy
spmp1e§ taken from this same site (2 cms above the 1ower‘oesophagea1
"sphincter)- in 57% of the biopsies from 19 "normal" controls.

Hiinsiein included controls who had g{gﬁfienced.heartpurn

previously.'and who had also positive acid perfusion tests. Unfortun-

ately norie of the patients in Weinstein's group had an objective assess-

N\
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ment of oesophageal reflux performed and thus cannot be exactly compared
with the "normal" controls in Ismail-Beigi's or Behar's study. In the
14 normals who had a negative acid perfusion.teet, 27 of’ 70 biopsies,
(41%), had these histological changes observed.

Finally, in a study of 100 patients with estab1xshed reflux -
quantitated by 24-hour pH monitoring {Johnson, et al. 1978) - the
authoes found a significant correlation between papillary tength and
percenf of time that the ‘oesophageal pH was less ;;ah 4. However, the
correlation was not high_(f = 0.33) and ‘the procedure used for taking .
biopsies in this study was not the”suction technique (used in the 3
other studies). Thus these results cannot be directly compared with
the arevious studies of Ismail-Beigi and of Behar. | |

_ ~Where therefore does the situatidn stand with regard to the
histoTogicaI‘assessment of reflux? The short answer is still in
confusion The differences in resuits in these studies may well be
exp1a1ned by other factors not analysed such as alcohol and tobacco
(Johnsons et al. 1975) consumption both of which may influence the histo-
1og1ca1 appearance of the oesophagea1 mucosa The s1te from which the
b1op51es were taken may also be 1mportant The changes at 3-8 cms.
above the.sph1ncter zone may have better discriminating power to
éeparate refluxers and normals than those closer to the lower oesopha-

geal sphincter. Also the criteria for the tecWnique of morphometric

hanalysis is 1ikely to have varied greatly from study ta study

,/'2 4.3 Acid Perfusion Test

Bernstein and Baker's (1958) description of the ab111ty to
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reproduce retrosternal heartburn in-patients with endoscopic evidence

of oesopﬁagitis by perfusion'of the oesophagus with acid afforded a

technique to improve the

understahding of oesophageal pain. That the

‘oesophagea1 mucosa was sensitive to a variety of stimuli had been

described at least 25 years préviously by balloon distension of the

J
C;;;;} Tower oesophagus {Pollard,”et al. 1931).

This test has been applied in many studies and has been

recognized as of value by some {Benz, 1972) and is downgraded as non-

specﬁfic by others (de Moraes-Filho, 1974). A comparative display of

some of the results is seen below.

Author Tuttle 1960 ' Benz 1972 Behar11976

Test‘ Acid Perfusion Test
ResuTt - o= -
Symptoms + 66 15 | 81 29 020 68 9|77
Symptoms - g 43 | 43 , 3 18| 21 3 17120
_ 66 58 124 32 18|50 71 26|97
Sensitivity 66/81 = 82%  29/29 = 100% 68/77 = 88%
 specificity 43/43 = 1003 -18/21 = 86% 17/20 = 85%
pos. Predictive Value 66/66 = 1003  29/32 = 91% 68/71 = 96%
- 741 18/18 = 1008 17/26 = 65%

Neg. Predictive Value 43/58

Thus in all these.studies the sensitivity and specificity are

reasonably high but variable. Hoﬁever, again the worry about "false"

. positive and "false" negati#é'tests arises. A1l groups appeared to

have performed the tests

the same way; none did observer variation
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studies to estimate what effect this might have on thevaTuesdBtained.
I have combined fhese ?eéd]ts using the Mantel-Haenszel techni-
que (Fleiss, 1973). 'This analysis reQea1s an overa1]'chi—square of
154.76 on 3 degrees of freedom (p < 0.001) witﬁ a chiigquare for homo-‘
geneity of 0.422 on 2 degfees of freedom (p > 0.1). As the chi-square
for homogeneity is non significant, the-differencés in the proportions
of positive tests between symptomatic and_asymptomatig individuals
appears to be cénsisfent across the threé studies. The value for the
chi-square for test1ng this assoc1at1on 15 154.34 on 1 degree of free-

dom (p < 0.001). From this, I conclude that symptomatic 1nd1v1duals

- respond -markedly and significantly different]y,from asymptomatic

Sndividuals_pn this test.: The summary estimate of the odds ratio is

158. Some of the "false" negative tests may be due to recent iﬁtensive

antacid therapy (Tuttie, 1960). The "false" positives illustrate that

_this is a test for the reproduction of oesophageal pain, not of

reflux. De Moraes- F11ho argued that the pain comes from acid contact’
w1th the gastric mucosa since he was ab]e to obtain a pos1t1ve test 1n '

15 of 36. patients with duodenal ulcer - 13 of ‘these were from among 22

patients with histological or endoscopic evidence of oesophagitis.

‘Irrespective of the exact mechanism of the pain and. the prevalence of

oesophagea1 reflux in patients with duodena1 ulcer confus1on concerning
potentially ‘"false" positive responders due to u]cer d1sease can usually
be reso]ved. Such patients can be excluded” from th1s group by the

]

performance of an upper gastro-intestinal tract endoscopy.
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2.4.4 Discussion of Investigative Tests

'How then does one utilize these investigations to aid in the

delineation of this disorder?

Since the diagnostic significance of a single abnormal result

~1s not clear, it seems 1og1ca1 to use.several investigations to attempt

to c}ar1fy the situation. Only one 1nvest1gator (Behar, et al. 1676)
apbears to have looked at this situation. The same 77 pat1ents and
20 age matched asymptomatic controls had, among ofher tests, a pH
profile, an acid perf&sion study and morphological exqmination of
oeéophageal bijopsies. The sequence in which the tests were done was
notymentioned but he interpreted fhem in parallel (Galen . & Gambino,
1975).

' if, a§.stated in the discussion on the section on pH prdfile,
we consider all the patients with chronic symptoms as representing the
d1sease state and those asymptomatic controls as represent1ng health,
we ‘can assess the va]ue of a combination of tests used in the study
From the previous sections we have observed in the paper of Behar,

et al. 1976, the following results:-

| pH profile across the gastro-oesophage;: junction
Sensitivity = 70/77 = - 91% “
" specificity. = 18/20 = 90%
Hpsitive predictiﬁe value = 70/72 = 97% ’
Negative predict‘jve value = 18/25 = 72%»
| Acid perfusion test ~
Sensitivity = 68/77 = 88%
Specificity = 17/20 = 85%
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Positive predictive value

Negative predictive value

Histological "Abnormaiities"

68/71

n

17/26

Sensitivity
Specificity
Positive predickive value

Negative predictive value

"

= 73/77
= 18/20
= 73/75
- 18/22

.23

96%

65%
in oesophageal mucosa
= 95%
90%

]

= 97%
= 86%

If we now look at any two tests in parallel but accepting an

- ougcome as pOS1t1Ve only if both tests are positive - not”if e1ther is

positive (Galen & Gambino, 1975) - we find that for: -

i) The combination of pH - refiux and

ac1d perfusion we ‘observe that ﬁhe

Sensitivity
Specificity

Positive predictive value

" Negative predictive value

= 67/77
= 19/20
= 67/68
- 19/29

= 87%
= 95%
= 99%

. " "‘; L
= 66% .

ii) The combination of pH
the following:- ~

Sensitivity

Spécificity

Positive predictive value

.Negative_ﬁredictive value

Thus for a loss of

and positive predictive value.

reflux and oesophageal histology we obsedNe

- 69/77
- 20/20

= 69/69
= 20/28

= 90% o -

100%

n

100%

n%

*

sensitivity we have gained in specificity

Note:

had we accepted either test as

positive in the combination testing to mean a positive result, we

would have lost both in specificity and positive predictive value as

v



compared to single test%ng. e

It can be seen, therefore, that at 1éast in this studylwhe;;
the prevalence of symptoms was 77% the use of a comb1nat1on of tests
analyzed in parallel is of more value in separat1ng symptomat1c re-
fluxers from asymptomatic individuals. ~ In the examp]es g1Ven in this
section the prevalence of symptomatic'patjents was usually around 50%
or greafer. -Lower prevalence rates would obviously reduce the
positive predictive vd]ue§ of ipdideual teéts. However in the study
proposed the.prevalence of ﬁatients with symptomatic reflux should be
véry high. Those -tests will not be used todiagnose reflux but tb con-
firm its presence and quantitate its effects.

Likewise, Behar also examined these tests. in several other
groups 11ke1y to be seen in a gastroentero1ogy clinic namely chest pain
of 1ndeterm1nant cause assoc1ated with minor. abnorma11t1es of oesopha-
gea] mobitity function (11,pat1ents) as well as 14 with duodenal ulcer.
None of these patients had the symptoms of reflux. The results are

summarized in the following table.

?‘ " pH Profile Acid Perfusion Histology
L ’ + + +

Chronic Chest Pain (11) 2 (18%) 11 (100%) 3 (27%)
Duodena] Ulcer ~  (14) 5 (36%) "5 ( 36%) 6 (43%)

o

These data indicate: (a) that it is foolish to rely on one positive
’ tesf-to confirm a diagnosis of symptomatic gastro-oesophageal reflux,
oL Y

(b) if more than one of these tests is used, the results should be
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interprafed iniparafie] requiring more than one positive test to be
present to enhance specificity and (c) to use other procedures such as
an oesophageal manometry Study and upber gastrointestinal endoscopy to
‘rule out.disorders that ma& have simi]ar-symptoms to patients with
symptomatic gastro-oesophageal reflux.

2 5 Nhat Does the Patient Yho Develops Symptomatic Reflux Experience

hA

' and What is Ava11ab1e For His Treatment?

2.5.1 Clinical Manifestations

| The'major c]inicaT-manifestiations of refiux are heartburn and
regurgitation (these and other terms are defined in the next chapfer).
Dysphagié.may_oécur intermittantly associated with these symptoms or -
‘persistently associated with digta1 oesophageal stricture formation.

* Less common important problems include od}nophagia, 1ron—defi£iency
anemia due to occult blood loss from the damaged'oesophagea1 mucosa, and
massive haemorrhage secondary to 0esd|&§glt1s The intensity of the
symptoms may not corre1ate with the volume of reflux, the size of. any
associated hiatal hernia or.the severity of endoscopjc or h1stq]og1ca1
changes in the mucosa. ATﬁe more sevére symptoms tend to be-asgociated
with Jonger contact time between the destructive elements of fhé re-
fluxed material and the sensitivé mucosa (Booth, ét al. 1968, Johnson,
et al. 1974). This may-be reflected by more frequent reflux ep1§odes

and prolonged acid clearance times.

2.9. 2 Medical Theragx

The pr1nc1p]es of therapy might be d1scussed under a variety of
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headings:

2.5.2.1 Decrease gastro-oesophageal pressure gradient. (Rationale is
to use gravity or hydrostatic pressure todiminish this gradient). C1inf;
cal experience suggests that we1ght reduction in the obese is often
successful in decreasing symptoms (Nebel, et al. 1972}. It is noted '
that the weight loss 1in obese non-refluxers is associated with a fall

in intragastric pressure and a rise in lower oesophageal sphincter
pressure (Orlando, et al. 1979)}. Likewise in symptomatic patients
nocturnal reflux as assessed by pH mon1tor1ng, has been shown to be
reduced by elevating the head of the bed on blocks in pat1en§s with

reflux {(Johnson, et al. 1?74). In additiomwost patients are advised

" to avoid wearing tight ciothing, to frinimize bending at the waist and

straining to 1ift heavy obJects s M ATthough patients have reported
symptomat1c 1mprovement with these manoeuvres, I am unab]e to f1nd in
the literature any exper1menta1 studies to support the merit of these

procedures.

2.5.2.2 Neutralize acid or decrease acid secretion.

Dietary advice is ofteh given to reduce spicy foods and ingest
sma11 regu]ar bland feed1ngs 1 am unable to find any dogcumented
evidence to support the concept that this has an effect on acid secre-
tron-

Antacids are used -predominantly for symptom relief. In fact
they have a documented dual mode of action in that they .buffer acid and

in additidn-increaeé LES pressure (Castell, et al. 1971). Thus resist-
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ance to gastro-oesophageal refiux is increased and the‘quantity of re-
flux should diminish.. ' ' i

Jespite this evidence of an effect on the lower pesophageal
§ﬁhincter, a recent study ;uggests fhat antacids are no better than
p]acebo.in achieving relief of heartburn (Meyer; et al. 1979). This
study is currently in abstfact form only: There are insufficient
det§i1s so far pub]ished_to allow an adequate methodological critique
to be performed. '

Recently Cimeéidine, a Histamine antagonist, which has beén
. shown to markedly redﬁce acid secretion, has been documented in a
multi-centre trial to effectively reduce heartburn, the major:éymptom
of gastro-oesﬁphagea] reflux. It was more effective than p]acebd'and
associated with less antacid use (Behar, et al. 1578).

This study jnvo1ved 5 centres and_94 patiénts. Each patient
received over an 8 week period 1200 mg daily of cimetidine (49 patients)
or an equivalent number of placebo tablets (45 patients). Seventy
percent of the patients had experienced heartburn for over 1 year.
Comﬁ]jance described as at least 75% of medication being consumed (as
jﬁdged by pill tount of returned containers) was exce]lentl Only 1
pétiént failed to reach this standard.

Heartburn severity (as [judged by asking the patient tolp1ace a

"mark across a line anchored at/one end by the words none and by
excruciating at the other)) wds significantly reduced in both graups at
the 8 week period as eqmpared to the pretreatment levels (p < 0.058). |
However the jmprovement in the cimetidine group was greater than that

in the-placebo tneated patients (p < 0.05).. No actual numbers are
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quoted in the°text but inspection of the‘graph indicates that, on
average, the'BIdcebo treated patients' heartburn sever%ty fell to 657
of their basé]ine levels. The cimetidine treated group had a fall in
their mean heartburn severity to 50% of their baseline Qa]ues. The
-%requency of epigodes was also &eﬁreaséd in both groups with the
cimetidine etfect_beinggreaterthan that of the placebo. The percentage
of patients achieving the pain free state during the day was around
20-30% but was not different between the 2 groups. The placebo had a
similar effect to this on night time heartbﬁrn episodes. However
cimetidine therapy achieved a 70% pain free rate in this category

(p < Q.OS).

This seems to be, on a whole, a Well designed and executed
study. The randomization procedure appears to have delivered comparabie
groups of ﬁatients into each of the 2 treatment regimens with regard to.
ége, sex, durati?n of symptoms and-source of referral. The assessors
and patients alike were "blinded” as to themedication used. Data {rom
the 10 patients who were withdrawn from the study (6 on placebo, 4 on
cimetidine) were analysed for the period of the study .that they
compTeted. The‘l non-compliant subject (on placebo) was dropped and_
his,results‘Were not anaTyzed. Although one might not agree with such
action the exclusion of this patienf is un]iké]yftb have influenced the
conclusions reached. |
i However, there are some other criticisms of the study. The
method of assessing symptoms while'standardized, may have been diff%-
cult fé} people unused to a mathematical approach to making judgemehts.

« VWe are not givgn any data concerning the variation between patients :in

Q
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their use of this scale (only mean values can be estimaﬁed by eyeballing
the figures in the publication). The use of the word "excruciating"
may have caused many patients to avoid the severe end of the s T -
the plotted pretreatment hean is around the 48/100 mark. Since pre;
therapy_antacid use was estimated only and consumption during the trial
measured the Jnarked fall in antacid use initially may be an overestima-
tibn of the truth. However during the trial the p1ace56 treated group
consistently conhumed significantly more antacid (p < 0.05) than the —
patients on cimetidine 1mp1y1ng a greater need for symptom relief.
Histological-changes in the oesophageal mucosa were not a'ssessed be-
cause 1nadequate number of samples arrived. This was left to the
discretion of each 1nvest1gat0r. tack of uniformity in the b1opsy
technique occurred Thus the samp1es which were received by the patho-
- logist were toovar1ab1e 1n compos1t1on to a1low an adequate assessment
of this measurement of the effects of reflux. We are not given any
details of any’non-pharmaéeutical therapy that might have been used in
e1ther group. | | | | .
0n1y one other report is ava11ab1e concerning the use of this
.drug in the treatment of reflux. Wesdorf and associates (1978) randomi -
zed 26 patiénts to cimetidiné or placebo. ‘The 24 patients who completed
the 8 week trial showed improvement in 6 of 12 on cimetidine and 2 of
12 on placebo. The authors comment thaf fhese:differences are not
statistically significant but quote no Tevels. The Fisher exact test,
I computed, gives a value of p = 0.21. *With this small sample size
they would have had trouble detecting any significant difference apart

f

from universal success on the cimetidine. Certainly the trend is



-similar to that observed by Behar, €t al. 1978.
- 2.56.2.3 Avoidance of agents which &ggravate symptoms and reduce LES

pressure (Nebel, et al. 1972). These include:

Fatty meals (Mebel, et al. 1973), Chocolate (Babka, et al. 1973),

Tobacco (Dennish, et al. 1971), A]cohol in very high doses (Hogan, et

al. 1972), Ant1cho11nerg1c drugs (Fisher, et al. 1977)

2.5.2.4 Use aqpnts mh1uh inerease resistunee to qgas Lro oesophageal -

Fluz or speed up transit through -the stomach. These include:

. y : ‘ -
Bethanecol (Farrel, et al. 1974), Antafids (Castel, et al. 1971),

Alginic acid (Stanciu, et-al. 1974'), Metoq1opfgmide (Hollander, et al.

1978)." . C ..

2.5:3 Surgical Tﬁeragx_

‘ | Anti-refiux proﬁedures are designed to increase gastro-
oesophageal junction resistance to reflux. Whether the sﬁccéss of

such operations is due to improved 1ower\gesbpﬁagea1 gphincfer pressuré
alone or to a]tergg mechanical factors or to a combination of both is
contnoversial (Fisher, et al. 1977,'1978,'Edwards, 1978). Allison
(19§T) described an 0perat1on to correct hiatus herniae, believed then
to be the cause of reflux. Pe surmized that heartburn was due to reflux
of gastric ‘contents }nto the oesophagus and that;oesophag1t1s was a
consequence of reflux. Although his operation was be]ieved to prevent
ref]ux, it had-a relat1ve1y h1gh failure rate with a return of symptomq‘
in about 20% of patients (A111son, 1973). Th1s was a}popu1ar operation
throhghout the 1950's and ear]y 1960'5 (woodwafd, 1978). Following

A111son s pioneering efforts, .the currently ‘utilized operat1ons (the

Nissen fundop11cat10n, the Hill gastropexy and the Belsey Mabk V),

-
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wh1ch are descr1bed and 1]1d‘Trated in the Append1x, were introduced to
EpeAsurg1ca] scene. Reported operative mortality 1s 10w (0 1%) and the
usually reported recurreope rates. after these procedures vary from
0-12% in the published 1iterature (Woodward, 1978). Nevertheless, there
are a variety of symptoms which.bave been descrioed to follow these )
operations. Jerhaps the most troublesome of these has been- named "the
gas bloat-syndrome". It consists of .an inability to. vom1t or eructhe
air, often in the face of abdominal distens1on ~This is_ be]1eved o
occur 1n about 50% of pat1ents post. operatqve]y and may still be present
in about 20% by the end of 1 year. (wooddard 1978).

Yery fewscomparat1ve studigs have been applied to these proce-"
dures. MO;E surgéo:s are uneble to emulate the superb results of the .
opErations-orjgjnators.and their proteges. ,

DeMeester and essociates (1974) cempared. the 3 anti-reflux ' //’_j
procedures in a prospective randomized fashion. They operaﬁed on 15
patiente in each group'whose symptoms wg’gvunresponsive po medical
therapy. A1l had a positive acid reflux rest. Tpe results.are tabu-
lated on the fo]fowing pégﬁ;’ These assesswents were done by the. |
surgicaT unit which performed the surgery (there is no meogion-o}

independent assessment). They appear to be careﬁu]iy dode but are

:d1ff1cu1t to compare with retrospect1ve1y collected f1gures which make

~up the overwhe1m1ng number of reports 1n the pub11shed literature. In-’

this art1c1e the N1ssen procedure gave. the best results for symptom

',r€11ef. Ituw111 be used as the operation of choice in the 1ntervent1on :

" trial detajls of which appear in Chapter 3. : e

The only pub}ished cont®+ trial of sUrgioa] versus medical
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Procedure - _ Nissedt - Belsey = Hill

Number of Patients | 15 15 015

Heartburn Relief . 100% T e - 80%

* Complications: _ U . |
unable to,vomit ~  55% 50% 30%
unable to belch ERES IR '
abdominal distension et 15%\ o 27%
-excessive_f1atus | 100%  ; 100%- o | J00%
diarrhoea w13 50%

Average Hospital Stay (Days)- 2 o 20 T2

therapy was performed by Behar and his,co]]eagUes_(IQYSf. In this study
31'patieqts in a Veterans Admipistration hospita] weré'randomized to.

; -5 ' v .
surgical (15) or medical (16) therapy. Surgery ;Lékgjiher the Belsey.

F . )
(10) or-the Hi]}.(s)-procedure. Medical therapy gonsisted of arta€ids,
celevation of the head of the bed, bland diet and weight reduction. In 7

addition they all had a positive pH profile, a positive acid pérfusion

test, posi%ivé histological changes on oesophageal mucosal biopsies and

a dimished Tower og;obhageal sphincter pressureﬁ' Eighty-four perceni

had an abnormal oesophagggcopy.’ Thus they were all at the severe end

of the oesophagitis spéctrum. .

. - | ‘
Eleven ofsthe‘surgicql patients obtained symptom relief. Four

F Y

* Note percentages are used since not every patient was checked for each
compiication. Wound complications were not recorded. Gther problems
included some dysphagia with each procedure, pneumonia and pleurisy

(Belsey) perforation of the oesophagus (Nissen) decreased gastric motili-
ty with bezoar formation (Hi11), arterial injury to thelcoeliac axis-(Hi11).

._," b
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of these traded that Sympgaﬁr?%gsgésphagta or abdominal distension and
pain. Only 3 of the medically treated pat1ents experienced symptom re-
1ief with 4 more showing improvement. There areri@n? d1ff1cu1t1es in
eva1uating'this study from the published account. The patient sample -
description remains intompfete. He know that they are all U.s. male

veterans with a 13% alcoholism rategwhose heartburn was of at least 2

years duration. ve don't know if their alcoholism was successfully

/.\""—-—-

treated or not. Likewise, we do not know about their smoking habits,
nor about frequency of symptoms We are told-that heartburn was severe

but are given no description of its sever1tj We do not know how many

~patients were overweight and who Jost weight. We know. nothing about

compliance with therapy. The symptomatic evaluation was ‘done by 1

:\interviewer who was aware of the patient's ! treatment gifoup. We do not

know how the sample size was calculated,—the end points se]ected or the
criteria for success determined. The study was performe prior to
cimetidine became available. i
2.5.3.1 summary

This study may have been influenced by bias in the application
of the measurement technique. If this is not so, we can Stafe that
surgery is super1or to standard medical therapy in terms of effective~’
ness 1n U.S. veterans with severe oesophag1t1s It Teaves unanswered
yihether less severe forms of oesophagxt1s in non-veteran males or

females. would respond similarly.
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Chapter III

The Intervention Study

J o |

3.1 s£riteria and Definitions ug’

Critéria and definitions are required in order to (i) achie
consistency among the investigators involved in the trial and (ii) en-
sure satisfactory communication Qith clinicians who may wish to apply
in tﬁbif/practices knowledge gained during this study. The deg}nitions
of clinical states*and criteria must at.times be arbitrarily se1ectéd

for the purpose of this study.

-

3.1.1 Terms Used-to Describe Reflux

) Gastgb-oesdphageal reflux - thé retrograde flow of gastric
contents into the oksophagus. As mentioned in Chapte?s 1 and 2, this
phenomenon may be asymptomatic. ~ '

Obgectzve evidence of gastro—oesophageal reflux - for the purpose
of th1s study th1s will be taken as demonstrat1on of retograde flow of

gastric contents labelled with a radio-isotope into the oesophagus as

~ detegted, by the seintiscan. In some of the articles mentioned in the

{itenature review (Chapter 2) the pH profile across the lower oesophagus,
barium reflux on cine-radiography of the oeéopha;us or of an oesophégram
have been used to define this state.

" Clinteally significant gastro-oesophageal reflux - for the

purposes of this study this is defined as the symptom of heartbwrn

34
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(wh1ch may or may not be accompanied by other associated symptoms) -in a

pat1ent who is demonstrated to have obgecttve evidence of gasiro-

oesophageal reflux as defined in secgion 3.1. 1

"Physzologzcal reflux - gastro -oesophageal reflux in an asymp-
tomatic individual. Studies u51ng pH probe prolonged monitoring
1nd1cate that th1s ‘occurs after ‘the act of swallowing associated with
inappropriate relaxation of the lower oesophagea1 sphincter. It is
infrequent and trans1ent occurring in relationship to meals or arousal
from sleep. It has not been recorded during EEG moni tored sleep1ng

" Putholqgicaz" reflux - gastro-oesophageal reflux which 1is

associated with the symptoms of heartburn and/or regurgitation.

3:1.2 Terms Used in Relationship to Investigations andl Operations

"known to have the disease” - it is often difficult to know what
this term implies. In this manuscript, this term will be gsed td
identify patients with the sﬁmptoms of reflux. In this study, it will
imply heartburn of at least 1 years-duration.

Sensitivity of an investigation (Positivity indisease) - the
percentage of true positive results obtained when the test is apptied to
pétients known to have the disease.-

Specificify of an investigation (Negativity in health) - the
percentage of true negative results obtained when the test is applied
to subjects known to be free of the disease in gquestion. -

False positive réEE?i - a positive result occurring in a subject

who is known to be free of the disease in question.

False negativé result - a test result that is negative in a
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patient who is known to have the disease

Predictive value of a positive test - the percentage of positive
results that.are'true positives. when the test_ié applied to a population
-containing bOth healthy and diseaéed subjects. )

Anti-refiux surgery - surg1ca1 procedures a1med at preventing
-gastro oesophageal ref1ux by re1nf0rcement and restorat1on of the Tower
oesophageal sphincter function. In this study the "fund0p11cat1on" of
Nissen will be used as the anti-reflux procedure of choice. The major
fhrust of this procedure abpears to be the production of a reinforced
jntra-abdominal segment of the lower oesophagus which is more effectively'
compressed when intra-gastric pressure rises. If consenéus canﬁot Se
.rea{hed on using the Nissen procedure, cither the glissenting surgeon
‘ﬁﬁ?] nqg/be included in the study or if the majority of surgeons have
difficulty in'accepting tﬁat this'procedure must be used in all cases,
an escape clause will be inserted allowing the Hill procedure in
circumstances where the Nissen is considered technically inappropriate.

Gastric surgery - the occurence of_abdominal surgery at which

pért or all of the patient's stomach was resected and/or an incision

made through the pylorus-and/or a perforation of the stgmach or

b

duodenum oversewn. \

Vagotomy - an operative procedure at which the path of the vagus
nerve from the proximal end of the oesophagus to- fhe distal enf of the’
pylorus was interrupted by surgical re;;Z;;;BH3¥ja segment of its length.
The area resected may in;olve the major trunks and/or minor branches

of the nerve.

Criteria for "peptic" ulceration (gastric or duodenal) - the
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presence of a defect (break) in the epithelial Tining of the stomach

(gastric ulcer) or of the duodenum (duodenal ulcer) cbserved at upper

gastrointéstina1 endoscopy. These lesions are considered "superficial"

1

(often called erosions) if the epithelial defect does not penetrate the

muscularis mucosae or "chronic" if the defect penetrates the muscularis
mucosae into the submucosa(i;/ '
Seleroderma (Sjétemic sclerosis) - a disorder of connective
tissue characterised by sclerosis of coi]agen. Its ciinical manifesta-
tibns include thiékening'pf the <kimsuch that it becomes immobile
upon the uﬁder]ying‘tﬁssues. ‘Qf impgrtance to this study, many'such
patients disﬁ]ay [educed perié%a]sis of the oesophagus, d onstratgd by
oesophageal manomet#y, and/or the symptoms of gastro—oes::¥9§g;1 reflux.
Biliary Tr&c% Disease - the finding of an abnormality either on
a~plain x-ray film of the abdomen interpreted as gé]I s£Bnes,and/0r on
vf““\iiilesgxéiggz:?hic series of films intérpreted as a poorly functioning.
.or-non-fun&tio ing gall bladder with qr without the presence of gaL;(r\S

stones in the gaN bladder or tHe duct system.

3.1.3 Criteria for "High Anaesthetic Risk”
- _ .Congestive eardiac failure - @ cardio-thorac r‘atio\oya—-%_
chgst X-ray that equals or exceeds 0.5.

- Severe pulmonary disease - a p02 v;TUE’Eﬁ a blood gas analysis
< 60 muHg. The sample must be taken while the patient is breathing room
o air. - | |

Severe venal disease - @ blood urea nitrogen value 3 50 mg %.

Severe hepatic disease - a prothrombin time prolonged 4 seconds



-

(

- over controlled values 1n a patient with decompenseted liver disease.
Decompensated liver disease - the presence of ascites and/or
oedema and/or impaired mental function (inabi]ity to construct a 5

pointed star or‘perform a serial 7's estimation)}.

ot

3.1.4 Critegia for Description of Clinical Statesh\

© Heartburn (pyrosxs) -a cont1nuous, viarm, burn1ng sensatlon
 situated behind the lower end of the sternum or deep to the:anter1or
abdominal wall of the epigastrium. It will usually, but need not, last
‘less than 1 hour at an ep1sode Ddring his time it may, but need not,
vary in Cntens1ty. It may, but need n t, radiate upwards behind the
sternum to the neck, jaws or arms. it may, but need not, ocgur within
1 hour .of eating a mea],_updn 1ying recumbent or'bending over. It may;
but need ndf, awake the sufferer from’s eep. The ingestion of a liquid
bolus (often antacid) in a vo]ume of 15 mls. or more may (but need not)
produce relief Qf this sensation within 5 minutes. It may, but nee *
not, be accompanied by eructation of gas and/or the regur i on of
fluid into the mouth. '
This sensation needs usually to be d1fferent1ated from two other dis-
orders with high prevalence. These ere:'

a) "Biliary -tract pain - which may be defined as a continuous
discomfort sufficiently severe to 1nterfere with usual activities, |
located deep 10 the body wall in the right upper-quadrant or epigastrium
and lasting 3 2 hours. It may (but need not) radiate to the back, neck .

"or the interscapuiar area. 1t may (but need,dgt) be accompanied by

nausea, vomiting and anorexia. € J
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If the clinician suspects that the patient has biliary tract diseése, a
cho1ecystogram.wi}1 be performed prior to the patient enter%ﬁg any re-
flux investigative work-up

"Symptomatié ischaemic heart disease" of the typiéal angina type

- which may be described as continuous pain, discomfort, tight- '
ness,. heavingss, or pressure situated deep to the anterior chest wall éﬁf
at the level of the lower s{ernum, and lasting less than 15 minutes. It
typically is (bu£ need not be) precipitated by exercise and relieved

;
within 5 minutes by rest. It may, but need not be, radiate upwards

" behind the sternum to the neck jaws and arms. The key features which

*

‘should alert the physician to éuspect cardiac pain rather than heartburn

are the quality of the pain anhd its relationship to exercise and rest.
It should be noted that unstable angina and myocaridal infarction may
occur in a patient who has experienced typical angina. In these

situatioé%‘tﬁé pain is longer than 15 minutes and may (but ﬁhedknot) be.

-accompanied by sweating and/or nausea and/ér vomiting and/or weakness

and/or faintness and/or shortness of breat C]iﬁical]y features
suggesfing ischaemic heart dfsease,wi]l tead to an ECG and a cardiac
consu]tatién prior to commeﬁcing og-any reflux {nvéstigative work up.
Odynophagia - ﬁainfuI swallowing. |
Regurgitation - the retrogréde appearance'of bitter pr,sodr
fluid appearing in the mouth without precéding nausea’ (a disfinggiéhiﬁg
feature to differentiate it from vomiting)! It may be bile staiped.f
' Dysphagia': difficulty in or inability to swallow a food or
fluid lolus.

Oesophagitis -~ for the purpose of this study this term w111 be



. This 1is not meant to imply that individuals

used to indicate a change in the oesBphagea] mucosa, in a patient with
significant reflux, which fulfills the histological or endoscopic
criteria as shown in the Appendix, :Section A. Thus it wiC] be used
with the gqualifying adjectives histoliogic or endqscopig. It will not
be used synonymously with heartburn. l

Distal oesophageal stricture - for the purposes of this study
this is defined as a harrowing of the distal éesophagus such that it
. prevents the piéfiif of a standard GIF-K OLYMPUS endoscope into the

stomach. )
h !

L4

3.1.5 Miscellaneous

The usé'of gender - in this manuscript; for the sake of simpli-
. .

city: )
_the geﬁder of the fo]lbwing individuals will be referred to as s
male: patients, c]iniqﬁans, surgeons, data manager;
the gen f %he fq1]owing individuals will bg referred to as _
f;_g}g; unurses; dieticians, research assdciates and assistants.
not of the designated gender

L.
will be excluded from paFf/E1pat1on in the study.

;bnable to find literature support fbr a concept" - means that
a search 1nv01v1ng standard gastrointestinal texts, index med1cus\; d a
_ Medline search from-1960 to 1979 ﬁas unable to“locate any artic]é; which
shedhenough 1ight on the préblem to adequately support th; concepft
— :

AN
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3.2 The Study Design | ' v

\

Among pétientt-with symptomatic GE reflux, is anti-reflux
surgefy superior to optimal medical therapy in minimizing symptoms and
maximizing function?

In light of tﬁis queséion, this chapter contains information
re]ating.to t+he patient involvement iq this trial. The Summary Study
Design Flow Diagram (see Section 3.12) summarizes a patient's profress
through the steps of presqntation, assessment, investigations, randomi-
zation, therdRy and follow-up.

It is proposed to cbnduct this multi-centre trial in 5 major
un1vers1ty teach1ng hospitals in the city of Me]bourne (popuation: 2.7
million). The sufJects to be studied w111 be those attending the
gastroentero]ogica] clinic®of these institutions, presenting with
heartburn. These patients are drawn from referra1s from primary care

phy§1c1ans in an area enclosing the who]e of metropo11tan Melbourne. A

minority ef patients will come from internists. A1l successive patients

-
will be assessed for eligibility.

3.2.1 En{ry Prodedure

The gastroenterology registrar (of eqﬂiva?ent seniority to a
féllow in North American medicine) will screen all referral letters to
these clinics to select those who are potentially eiijib]e. He will keep
a wr1tten record in the clinic, which meets weekly, of the numbers of
pat1ents entered into the assessment and those excluded on c11n1ca1

grounds. The research nurse, a member of the nursing staff specificaily

attached to the clinic aé a research assistant for the purposé of this

.‘“

e



_questiqnnaire.havin had its function and method of compietion ex-
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study, will check lweekly to see that it is updated. A1l patients

eligible for considyration will be asked to complete the self-assessment

plained to them by the registrar or research nurse. This form will be

‘checked by the research nurse for completenessand then, if complete, it
. Will be fi1e¢ separately from the patient's clinic record before the

patient visits one of the clinic gastroenterologists. The questionnaire,

a copy of which is included®in the Appendix, Section €, contains informa-
tion concerning the patient's symptoms.
Next the patient is seen by a clinician involved in the study,

at that centre. He takes a history and pefforms a physical examination._

/,r’ﬂt this stage, if theclinicianhas any reason to doubt the diagnosis of"

symptomatic reflux, he wi11-u;é the usual investigative procedures ﬁo
rule out other disorgfrs. For example, he may seek a cardiac consu]fa-
tion, may organize an ECG and/or exefcise ECG if ischaemic heart disease
is suspected. He may procede with an oral chdlecystogram if biliary
tract disease appears likely.

If at the comp]efion of the c]inich1 assessment, the patient is
still considered eligible, the nata:s/é?\?ﬂE“Efﬁdy is explained to him

and the physician completes the status assessment form. The clinician

ensures that all the pertinent clin}gal details are included on this,

. document {see Appendix: D - Initial Clinical Assessment Form) prior to

the patient leaving the clinic. While-the investtgative procedures are
being organized, the clinic research assistgnt completes the demographic

£y

items on ﬁ;j/}nitia1 clinic assessment form. At the end of each clinic,
the study*

chief investigator from that institution, will check the

=TT



assessment forms for completeness; The research assistant then insures
that atl comp1eted'doc0ments are forwarded to the methods centre. )

At this initial visit, each patient is given a diary notebook
into which he will.be asked to record symptoms, circumstances assocciated
with episodes and details of medication used, including antacid consump-
tioh. The pa;1ent w111 be requested to f111 it-in da11y for 2 weeks
_ prior to each visit tq, thesclinic. This diary will serve several func- -
tions. For the patient, it is hoped that it can be used gs an aid to
memory for events which will be .included in the questionnaire. A
randomization schedule w111 be set up whereby 10% of the study patients
will be phoned monthly by the methods section research assoc1ate to
rem1nd them -of its use and to determine if there are any problems with
. 1;5 completion. Later in the analys1§ stage, a compar1son;y111 be made
between the quality of these diaries, which in ‘any month, belonged to an
owner who heceived a'telephone remindg; and those who did not.

_ The patient then enters the investigative work -up phase which
1nc1udes ;! sc1nt1scan oesophagea] manometry and ac1d perfus1on test,
and gastro1ntest1na1 endoscopy‘and oesophagea1 biopsy as detailed in
»vSect10n A of the Append1x

ter each test, pat1eﬁ!§ may be excluded from the study as
detailed'in the exclusion criteria.(section 3.4). Those remaining are

now eligible to be'gpproached for informed consent (section 3.5) in

order to enter the treatment phase o{;jhe study. " T

3.3 Entry Criteria ¢ ,“,_~——-4—-ﬁ\\; S J

A patient to enter consideration for the study needs to have

AY

J
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suffered from heartburn for at least 1 year. These patients then have’
to have objective evidence of refluz as demonstrated by a positive
scintiscan examination. In addition, they require to have an actid sensi-
tive oesophageal mucosal iining as demonstrated by a positive acid per-
-fusion test reproducing.their hearburn.
3.4 Exc1u51ons
A pat1ent will be exc]uded from entry into the study if one or

. [ e
more of the fo1}ow1ng ex1sts.

1. Unable or unwil]?hg to give informed consent

2. Not 1ega11y adu1ts

3. Patients conf1ned to bed for more than 12 hours daily (i.e.,
in a continuqus 24 hour period). -
4. OQther conditions causing_ér likely to cauge prob]ems'in the

kN

interpretation of symptoms:-

oesophageal motility disorders (as defined by manometry
tud1es) | '

/ﬁt/’/, - prev1ous gastr1c surgery including vagotomy (as def1ned 1n
- section 3.1) .,

- previous oesobhagea1 surgery for reflux

_‘gastric,pr duodena1-u1cef (as dgfidéa‘jz the findings at
upper gastrointestinal endoscopy) - .

5. Currént]y requiring therapy with drugs likely to'agdravate‘ ‘

/

the symﬁfoms of ref]ux
- ant1-metabo11te drugs, phenylbutazone, salicylates,

rindomethacin.
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6. Comorbid conditions likely to be associated with a high

"anaesthetic" risk: | |
- severe pulmonary, hepatic or renal disease (as defiﬁz; in

section 3.1) ' , -

congestive heartlfﬁi]ure (as defined in section 3.1}

cancer other than sk#n cancer.

7. Pregnancy.

8. No objective evidence of gastﬁo—oesophégea1'ref1Ux, a§

determined by a negative.sciﬁtiscan.
9. No evidence of an acid sensitive oesophagéa1 mucosa, as
determined by a negative acid perquidn test.

3.5 Informed Consent

Patiehts who are eligible for entry into the study,wi11 be

‘& approached once the inclusion and exclusion criteria are sgtisfied, for .

informed consent (a copy of the document is'foqnd in Appendix, section.
I). The study will-be .fully e;p]ained: -. the uncertainty whether medir
cal or surgical therépy'is Supgrior in the treatment of this diéorder;
_the'nature of the surgery (its ﬁoﬁlexperiﬁ;ntaT naturg, its possible
risks); the necessary investigations; the fandoﬁization‘proéedare; and
the follow-up process.l The patient wi]f be éssured that his participa-
"tion will be free'of'worfy about the standard of é;ré; ‘should he choose

to ﬁithdraw. Likewise any information which is obtained in the process

of the Study, will be held in strict confidence.

.
b \

¥
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3.6 Allocation of Subjects to Treatment Groups
@ Patients will be stratified and alipcated by randomization to

’L_\ , . -
groups in order to maximize the_probabi]ity;that the comparison between
surgical and medical theréﬁ?és can be made on comparable groups of °
patients free of selection bias.

»

. 3.6.1 Stratification Procedure

Three patient strata will be used as follows:
Stratum 1 by Centre (1-5)
_Stratﬁﬁ‘é‘by age. (i) less than 50 years
| (i) greéter than or equal to 50 yeaﬁs.

Stratum 3 by Clinical Features.

i) Severe Disease. Patients will bg allotted. to this category {’I ‘

if any of the following apply:

From the stignnaire responses (section ¢ in Appendix} - - .
A) - PhysicSiacity - any difficulty with dressing (items 19-20)
and/or: ' | :

B) Occupational or Social Incapacity

- apy difficulty with doing housework (items (21-23)

- any loss of time from work (item 17)

- Heartburn that interferes a great deal with occupational or
'social function (items 12-16)
and/or ' K

C) Severe Symptoms

Ve Heartburn graded as very severe (item 10)

- - the presence of dysphagia and/or regurgitation (items 24,27)
: ‘ . ) ' .

g
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From the endoscopy findings (section A in the Appendix)

D) Grade 3 or 4 Endoscopic Qesophagitis

ii) Less Severe Disease. The absence of any of the criteria

whigh would classify the patient as having severe disease.

When the completed questionnaires are received at the Methods

Centre, the Research Associate will place the patient into a Stratum as
determiﬁed by: (i) “the Centre where he is to re;;ive therapy, (ii)
his age and (iii) the response to the items 10, 12-16, 17, 19-20,
21-23, 24 and 27. This éf?ocation will be checked by the Principal
Clinical Investigator and then entered in the A]]océtion:Book. The
final allocation must await information from the endoscopic invastigg-
tion. |

&

3.6.2 Réndomization Procedure

This W111 be performed by a phone call to the centra] methods .
office. The pr1nc1pa1methods investigator or his deputy rece1v1ng the
call will determine the patient's final strata allocationfrom the
informatfon received concerning the endoscopic findinqs{/’fi>vﬁ11 tﬂpn
consult the randomization schedule previousiy drawn up and listed in a
book, and allot the therapy. Th{s schedule will be balanced within
sgrata eczry 2 or 4 patients. This sequence will be likewise determined

by random allocation, i.e., whether balanced every 2 or every 4 will be

organised according to a randomization schedule.



48

3.7 Therapy

[

Frem the 1nc1us1on criteria, it can be seen that all patients
enter1ng);he trial as well as having had symptoms at ]east for 1 year
would ﬁghe had and failed to respond to convent1ona1 medical therapy.
The augmented medical therapy programme will consist of continuation
of thjs recgumended conventional therapy (with attempts to determine
.degree of compliance).and to add an agent (Cimetidine) to reduce the

' acidity of the refiuxate.

3.7.1 Medical Regimen

A patient randomized to the med1ca1 therapy group will receive:
A) Instructions on s1eep1ng with the head of his bed eZevated
on 4 1nch high blocks. { X
B) Assessment by a dietitian who will assign the patient to a
d1etary regimen total caloric composition of which is such that he
shou1d achieve ideal body we1ght {as defined by the Australian Nat1ona1
Health and Medical Research Council standards). If'the patient is al-
| ready'atlthat Jevel his dietary allowance will be aimed at maintaining
this weight. 'If under ideal body weight, the ahparent reason will be ,
" determined (e.g. oesophageal stricture) and where possible corrected.
Advice will be given ;ht to eat for 3 hours brior to retiring to%sjeep.
C) Each patient will be instructed to record details of
therahy used for symptom relief, during the‘z weeks prior to each visit,
on the diary used for symptom enumerat1on |

D) Cimetidine will be prescr1bed in a dose of 1200 mgs. daily

in 4 divided doses of 300 mgs. each.
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E) A liquid antacid (Aluminum hydroxide-magnesium hydroxide)
mixture w111 be given with instructions to take 15 mls. for relief of
a specific ‘heartburn episode. The amount consumed between v1s1t9‘y111
be quantitated by direct inspection of the previously dispensed bottles.

F) Patients will be advised to avoid anti-cholinergic agents
and saTiEqutes, but if the phyéicians respohsib]e for their care so
'_ desire, other agents, such as metoclopramide and bethanecol, can be -
pres;ribed, provided that these drugs and their dosages are documented. |

Gj Patients will be advised not to smoke cigarettes.

* | - ~

3.7.2 Surgical Therapy.

Patients randomized to this regimen will (eceive:

A) An anti-reflux procedure to be pérformea as soon as bossib]e
after the selection process. The Nissen procedure has been chosen as
the operation of choice. Each surgeon is 1ike1y to want to do his
faQourite procedure, based either on experience related to his specidlty
-(thorac1c surgeons tend to do the Belsey procedure) or to clinical
impressions H¥sed on personal recurrence rates or side effects. Thus, if
consensus cannot be negotiated, it may be necessary to allow performance
of the Hill procedure via an escapé clause.

| B) Cjﬁetidine 1200 img. daily in divided doses.

¢) A liquid antacid mixture for symptom relief w1th s1m11ar
instructions concerning dosage as QiVen to the medical group pat1ents
(see 3 7.1).

D} A d1ary in which to record symptoms and antacid use (see

3.7.1).

S



E) Should they wish to continue to sleep with the bed head

elevated this will not be considered a protocol violation.

3.8 Follow Up Procedures

3.8.1 Clinic Visits

Once, therapy has been. commenced all patients will be seen every
2 weeks for the first 8 weeks. They will be.instructed to bring their
diaries and all unconsumed medication at each visit. The clinic re-
search nurse will Qeigﬁ each patient. Then she will measure and record
the volume of antacid left and the number of cimetidine tabTets remain-
ing in the patient's medicine containers. She will then complete the
necessary items on the follow-up ¢linical assessment form and will
gttempt to ensure that the patient has understood a]i instructions
given on the questionnaire. She will check the}fiTled in questionnaire
for completeness and seal it in an envelope prior to the patigpt seeing
his clinician. The Qietitian at eatﬁ‘follow up visit will
review the patient's weight and diary contents. With this information
and that obtained at interview will adjust_the patient's.dietary manage-
ment to achieﬁe the programne therapy goals. | -

A similar clinical assessment will be performed at the 3 month
visit. The pat1ent will be requested to comp]ete a que§t1onna1re simi-
Jar to that completed at previous visits. In addition the scintiscan,
_ ndoscopy and acid perfusion tests will be répeated. The patients are
".seen again at b, 9 and 12 months after 1n1t1at1on of therapy The data
gathered at the 12 month yisit will be the same,as that at the 3 month
visit. | | '

.‘-\__

H
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3.8.2 Compliance

Since it is important to detennine whether the success or
failure of a regimen is related to the use of the prescribed therapy,
. the following manoeuvres will e used to determine the level ef
compliance: '

i) Ril11 counts at each clinic visit will be used to estiﬁate

the amount of medication consumed between visits.

ii) Patient's weight at each visit to determine the success of
the weight reduction programme. f_\‘\\m\\_’/,//(/

ii1) Asking the patient at each visit about problems with compli-
ance with instructions.
iv) A random check at home to perform a pill count and deter-

mine if the bed head js efevated or not.

3.9 Endpoints

This is an intervention study in which the primary and only
_ hard endpoint, which can be measured as an event, will be the produc-
tion of the pain free state. This is also the major clinical endpoint
compatable with the research question. The sample size js calculated
predom1nate1y on the estimated occurrence of this event. ‘

Lesser degrees of 1mproJement are cons1dered worthwhile and
also meet the study objectives. However even if heartburn is relieved,
other symptomé may persist and new sympfoms may occur. Thus in the
analysis changes in these and in the patient's occupational, so¥a///a¢mk\

emotional function from pretreatment values to those determ1ne3

f011ow-up will be measured as clinical endpoints.

-
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Other non-clinical endpoints include:
i) change in the volume of antacid used.
i1) change in degree of positivity of the acid perfus1on test -
as recorded by\\\prolongat1on of or reduction in the time of acid
perfus1on to produce heartburn. ' -
iii) ehahge in endoscopic findings.
iv) chanée in.the amount of reflux on scintiscan.
v) change for better or worse in oesophageal biopsy findings.
The non-clinical endpoints will be assessed-to‘determine
whether symptomatic change is associated with, or unrelated to, these
other measures of assessing the degree of reflux and its effects on the
oesophageel mucosa. In th1s regard they are secondary endpoints, i.e.,
changes which may be able to provide explanations for alterations in the
“symptoms under study.. o ' ‘ ﬁ
‘Many of the endpo1nts are subjective. The nature of the study
is such that the chn1c1an cannot be "bhndecﬁ‘ as to the patient's
-therapy. Thus major design efforts must be made to minimize obserVere
bias. These include the following:- ‘,
i) The symptom severity chadge wil] be jddged from the patied&{s

QUestionna1re responses wh1ch will not be available to the c11n1c1an.

The patient i11 not have access to his previous rep]1es when completing

each assessment.

-

11) The antacid volume consumed will be computed at the analysis
stage from the data supp11ed on the c11n1ca1.assesshent form completed

by the research nurse. -

111) The resu]ts of th c1nt1scan and the oesophageal b1ops1es
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will be /assessed un'der‘ code.

| gv) As 6ut1ined %n Chaptér 4, once a utility value for a parti-
cular condition is established this will be applied t§ euch patien}'s
7data in a ret:bspective manner by two assessors. These people wj]] be
"h1inded" as to the patients identity, his treatment group and whether -
the particular state being assessed is a pretherapy or post. treatment

situation.

3.10 Drop Quts and Withdrawals . | ' {\//f/

As this is'an intervention study where the main question relates
to effectiveness of therapy the following guidelines for the treatment
of drop outs,‘withdraﬁa1s“énd ;he counting of eventé are to be used. _

A patient will be cdnsidereH a drop out if lost to follow up
by:

| 1. His disappearance with inability to be traced.

2. Refusal to continue in the study.

3. Refusal for the clinician responsible for His care to
continue the'patient in the study.

4. Death or serious injury'preventing follow up.

-

5. Protpcol violations such as surgegy in a medica]]y‘randami-
' -

r
t

rawal form will be completed fof all patients who drop f-\\;\Jr—“
he

{

'y

zed patient.

-

out of .the Y.

This withdrawal form, a copy of which is found-in t
LY w ' '

Appendix, section G, will contain information concerning the date of

withdrawal, the reason-'for withdrawal and’lpatient"s statuﬁj the time

'ofiﬁithdrawal. Attempts will be made to keep check of all withdrawn .



paé?@ﬁf@ via their family doctors. Vigorous attempts will be made to
get at 1easf the self adminjstered queétionnaire completed by the patient
at the time of-ekit from the study as well as at 3 months and 12 months,
even if this requires home visits to procure such information.

On @ whole, the conservative approach to the treatment of
withdrawais will be utilized. Thé patient's status as determined by
the q_uestionnaire will be analyzed in Lhe group Lo which the patient
was or;génally allotted irrespective of whether the patient was on
thefapy ag a]l_Pr_had violated thelprotocsl and switched to the opposite

. > e
roup .at .the time of the assessment.

Thg'data on any withdrawn patient will be scrutinized by an
independent'(gpt in@o]gzd in the study) assessor to dete;mfng whether,
in an individual case, there aré other factors presént which wbuld

- suggest that the above guidelines are inappropriate for that particular

‘case.

3.11 Discussion on Study Design

(including justification for inclusions, exclusions, investiga-

tions, etc.) ‘

3.11.1 Inclusidns , ‘ v
The se1gction of a 12 mdhth‘period of sxmptoms is to an extent
an arbitrary decision. However, it is designed to separate those with

A mild trénsient symptoms -of brief duration from those with persistent

probleﬁé. Indeed most patients tend to ignore initial mild symptoms for -

at Jeast a year prior to diagnosis by a physician (Brunnen, et al. 1969).

Hedrtburn wi:agglggbed as the §ignif1cant symptom of gastro-oesophageal




reflux as it is usually the earliest, most common symptom of reflux and
the one which best correlates with evidence of ref1u£\fdohnson, et al.
1974). Regurgitation and dysphagia are important but far less frequently
complained of by patients with reflux. A commentary on toe two investi-
gative inclusion criteria (section 3.3) is found in sectioos 3.11.2 and

3.11.5. -

3.11.2 InVest1oat1ons

The sc1nt1scan has been chosen as the method of choice for the
demonstratzon of reflux because of jts sensitivity and ease of perfor- ‘
mance. The equipment required to perform this test is available in all
5 Nuclear Medicine departments. Cineradiography js too insensitive by
comparison (see section 2.3.2) and 1in addition has the di;advantage of
exposing the patient to a higher dosage of radiation than the scinti-
scan. The pH profile is a time honoured method of demonstrating
reflux across the gastro-oesophageal junction. However this test is
technically more difficult to perform. ,Likeﬁise-the equipmént is not
available in all cento;;‘handlfng patients'for this -study. The acid
perfus1on test has been chosen to produce a semj objective easily per-
formed and standardIZed method of assess1ng the sensitivity of the
oesophagea1 mucosa to refluxed material by reproductnglthe ;;ortburn of
3ucﬁ.pattgnt8 Upper gastro1ntest1na1 endoscopy is required to exclude
a disodder in the stomach or duodenum which can give a similar symptom
complex and a positiﬁe acid perfusion test. These include-gastric or -

duodenal ulcers. In addition, the state of the oesophageal mucoso'wi11

be-assessed visually and suction biopsies will be taken. An improvement

C
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pe
in the histological features of oesophagitis in a mucosal biopsy from
the oesophagus may well be the most sensitive indicasion of a response
to therapy. This possibility is intuitively appealing but as yet™3uch

evidence is not unequivocally available.
4

3:11-3 Study Design and Sequence of investigative Events ' -
Following the clinical assessment, the seintiscan examination
will be the first investigation performed. This is the least invasive
procedure. Oesophageal manometry and the aczd perfusion study require’ )
intubation and thus have a lower paflgP{’EEceptance level but neverthe-
Jess are usually well tolerated. Motility d%sbrders are likely to be
rare in this group but shou]& readily be determined by the-ménometry
technique. The acid eerfusion test may result in the exclusion of some
individuals who have reflux symptsms HoweVer, inclusion of only '
patients with a pos1t1ve test should serve to make the group rema1n1ng »r\\\
more -uniform and more c11n1ca11y cred1b1e. The results can be analysed
_to determine whether changes in this test will cofre1ate with ceanges in
heartburn severity. N .
-\ The endqscopy performeq.1ast has high patientfacceptance when
performed by an experienced endoscopist with the patient adequately
sedated. The features found upon histological examination of the

LS

Vbiopsy samplés obtained may serve as an important objective qpthgp
measuremenf to determiﬁe whether therapy fnf]uences this effect of *
reflux. The endoscopy is performed last because of all the 53ecedures
it carries the highest (but still small) risk of morb1d1ty to the~

_patient from instrumentation and biopsy. It is the most efficient way

e e e ————



to exclude other upper gastrointestinal tract pathology (such a% qéfers
and cancer) and obtain biopsies of the oesophagus at the same time.

The appeal of this sequence is_that, in general, it moves—frea
the least inyaiive procedure to finish with the most expénsive investi-
gation - which, although it has high patient acceptability carries the
highest risk_of morbidity. =

Since the invesiigative protocol is equivalent to testing in

series {Galen & Gambino, 1975) the use of 2 tests {the scintiscan and

the acid perfusion test) which both need to be positive for the patient

to procede, will result in a“tendency to lose sensitivity at the expense

of increasing specificity. A1l patients who make it through the
sequence of clinical assessment; scintiscan, acid perfusion and motility
foilowed‘by endoscopy and biopsy should be "diseased".

It should be emphasized that the major reasons for performing

an investigative work up and attempting toquantitatethe results of these

procedures is to ensure, as best as one can, that the population of

patients gatheréd to enter the trial has sufficie freation of

i) any.con

v
ii) any phisician

will be aware of tWé type of population to which the results refer,
i) any investigaar wishing to refute the study will have
“adequate details ‘concerning the patient population and procedures to

reproduce the research, and_liiify

- r

'shﬁng to’genefa]izg the results of the study
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iv) to exclude patients.who have other disorders 11keiy.to

‘cause similar symptoms. - ..

~3.11.4 Exclusions N

| The rationale behind ha;t of thé exc}ysions relates to the
importance of (i) the patient being truly able to give informed consent,
(ii) aveiding additional pathology that may cause confusion in the
clinical assessment at follow up, (ii1) avoidinyg conditions that may .
aggravate the disorder and cause a differential response to theraﬁy .
from that occurring in payjenfs withput the aggravating conditions, and
(iv) avoiding tdnditions thaf posed high angeéthetic risks. 'P}egnancy
is 1nc1uded because reflux is common *during that state and usually
remits prompt]y with de11very of the foetus. In aﬂd1t10n, I be]1eve

it is unwise to expose a pregnant woman to any form of 1rrad1at1on

that can possibly be ;\51d8d$ . -

3.11.5 StratifiCation

It is desired to strat1fy the pat1ent'§gmp1e prior to random- .

. 1Y -n'._,-
ization in order to reduce the likelihood that patients w1th e1ther good

or bad prognost1c featu#&s will fall predominately into-one group or

. .
the other. If this occurred, a potential source of bias would be 1

created wh1ch may give rise to serious problems in i reting the

results. There is very little 1nformat1on ava1 able ‘in th literature

to aid in this exercise. k-, . o . e '
The centre strata are requ1red since pat1ents referred to and /,j

‘treated at any one centre have a high likelihood of representing a
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different pqrt of the d&sea;e spectrum than those treated at any other
Snpre. o
The Age Strata are included since the more severe grades of
endoscopic oesophagitis "and higher comp11cat1on rates appear to occur -
- in the older age group. , _ : A
The Clinical S;ratef éince'this trie1 includes patients with
—diffeﬁing degrees of disease severity, it is desirable to stratify on e
cl{nica1 criteria.  There are no obJectzve criteria, to my know]edge,
on which to make this judgement: I ‘have e1ec§fd to select symptoms -
whieﬁ tfaditiona11y represent more severe disease - regurgitation and
dysphag1a - and to use the pat1ent S responses relating to his degree
of physical, eiggpat1onal and -social incapability to fd?m/fﬁa c11n1ca1
‘ strata, Since oesophageal stricture, Grades 3 and 4 oesophag1t1s seem
* to require more clinical attention, I have included them in the severe
stratum. ‘ B —
..,‘ _ ‘ ) o ) IS
3.11.6 Medical Therapy | ' Y : _ _l N

. ’

There is a wide var1ety of possible items ‘from which to make
up a medical regimen. Within the standard therapy ‘jtems advice to
sleep with the head of the bed e1evated‘is to be utttized since this
) | manoeuvre, as well as being 1og1ca1 and sueported by clinicalifmpres- .
sions, has also been found objectively to reduce the presence of refl%r

at e1ght (see section 2.5.2)., The pet1ents-e111’Pe issued with a‘11sfzf_«—w U

. -» , M P
of food items to be avoided. They have all been shown to reduce LES fJ

T TR A T Tt

pressure (section 2.5.2) but nane have been tested formally ina > -
_controlled study. - : : o ‘f?

(]




, 1t (15 m1.) for each e Egz;;ode of heartburn. They will be asked to re-
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Advice not to eat Tate at night is given to lessen the impact
' terms of severity) of postural reflux which appears_to be worse with
a full stomach than with an empty one. Cimetidine, a histamine (H2)

antagonist , has been shown in a multi-centre double blind clinical

‘trial to be effectﬂ'p in the treatment of symptomatic gastro-oesophageal

reflux {sce section 2.5.2.). This drug is thought to be effective.in
this disorder becahjf of its ability to markedly reduce ac{d secretion

by the stomach. -gimetidine will be the cornerstone of the medical

, regimgn. The use of antacid therapy pcses a problem. Since cimetidine
. ~

is deing given in deoses sufficiently large to reduce gastric acid

secretion by approximately 85% it does not seem logical to

to give antacids in sufficiently high doses to produce the

Since antacids will also be ysed by the surgical group fpr symptom

_relief, 'l propose to®give both groups of patients measured amounts of -

ahtacid in 1iquid form wi¥h instructions to use a standard amount gf

cord at each visit thedmount used

3. 11 7 Surgwca] Therapy

The N1ssen procedure has been selected as the operation of
choice as it 15 currently considered the most effective ant1~ref1ux
operat1on (see segt1on 2.5.3). Since al]l surgeons invo]ved in this ~

trial will be genera] {i.e., predom1nant1y abdom1na1) surgeons, it is

o un11ke1y that they would wish to perform the Be]sey procedure on any

pat1ent. Thus the Belsey operatlon wild ot'be among those offered

Attempts wﬂ'l be m‘e%the initial prehrnmary study to obtavg. 2
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consensus on_ the operation to be used.
For a comment on the drug therapy in th1s group of patients, see

section 3 11.8.

-~

3.11.8 by séle_ct the Medjgal and Surgical Reginens This_Way?

The gsé of the eligibility criterion that patients must have -
had symptoms for at least one year and be resistant to convgqtiona]

. therapy shou]é enshre that patients with mild diseases will,not be
included in this study. If one then asked all patiénts to undergo aug-
mented medical therapy and to fail on it prior to randomization to
surgery or further augmented medical therapy, I be11eve that the number
of subjects (a) available for randomization would be small (patients
are unlikely to w1sh to vait the extra time), (b) who would continue in
the augmented medical therapy would be extremely sma]] One would have.
asked patients who failed on augmented therapy tq:take a 50% chance

(by randomization) of staying othhe same therapy which failed.

Had the surgical group received only anti-reflux surgery and
the medical group "augmented" medical therapy; the results would, have
reflected a "pure" comparison between the two regimens. However, in
the event that anti-rgflux surgery is not 100% successful in relieving
heartburn, there is a high risk of protocol violétipn by this group of
pat1ents in an attempt to ga1n symptom relief. Thus the-éurgical group
are being given both antacids and cimetidine as a pragmat1c manoeuvre
to avoid having to worry about;this possibility. Thus we are testing
the effectivenéss of surgical therapy plus medical therapy over and

above that of medical therapy alone.



62

Other drugs could have been added‘to_the "augmented" medical
regimen. However, the addition of béthanecé] (an anti-cholinergic
-agent) and/or an alginic acid - antacid compqund would, I believe,
have resulted in a lower compliance rate because of the use of multiple
drug therapy. In addition, alginic acid is disliked by some patients
because of the need to (i) chew it thoroughly prior to swallowing, (ii)
remove small particles from the teeth (or_dentures) afterwards.

The regimens sefected have, I believe (i) clinical credibility,
(ii) a high likelihood of patient and inﬁestigatoé acceptance,
(iii) a better chance of a good ﬁomp]iance rate than if multiple drug
therapy were used.and (iv) less risk of protocol violation than if any

other regimen currently available was implemented.

3.12 Summary of Intervention-Sthdy Design .

A summary of the intervention study design can be seen presented
in a flow diabram form on the next page. The reader can trace a pa-
\ .

tient's path through the initial clinical assessment, laboratory assess-
. "Qv‘

ment, into the study and to jts, completion.y. _
M -

3.13 Getting It A1l Started

"3.13.1 The Feasibility Meeting

With the protocol written, the work for the study -commences
with a feasibi]ftyag;;ing involving staff %rom all the participating
hospitals and the ﬁefhéas Centre. At this meeting, the precirculated
protocol will be discussed. Decisions will be made concerning its

adequacy, in terms of definitions, criteria, ethics and design. If |

s e
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SUMMARY STUDY DESIGM FLOW DIAGRAM

PATIENTS PRESENTING WITH HEARTBURN |

CLINICAL ASSESSMENT . Y DOES NOT ADVANCE IF:
meets appropriate entry criteria t ——  excluded on clinical
grounds
LABORATORY -ASSESSMENT
1. Scintiscan ——————— lacks objective
evidence of reflux
2. Oesophageal Manometry and - ——————— motility disorder or
Acid Perfusion , - lacks evidence of acid
» . sensitive mucosa
3. Upper Gl Endoscopy and —————+ endoscopic exclusion
. Oseophagea1 B1ops1esr’ T Tesion discovered

INFORMED CONSENT

COMPLETE INITIAL ASSESSMENT FORMS

¥ v

STRATIFY AND RANDOMIZE |
o~ i

MEDICAL GROUP - | SURGICAL GROUP

. | l £ - s ‘ l
THERAPY STARTED ' ' SURGERY
‘ . as soon as p0551b1e-

-

| . SURGICAL REPORT
{_\ ‘ PR l *

FIRST FOLLON—&E VISIT (2 WEEKS)

A e N ‘ e -
; _ . FOLLUH-UP VISITS EVERY 2 NEEKS TO WEEK 8
; , : o ¥

FOLLON UP VISITS EVERY 3 MONTHS FROM 3 MONTHS TO 12 HONTHS
(COMPLETION OF STUDY)

_NOTE: at 3 and 12 months sc1nt1scan, acid perfusion and endoscopy will be
repeated.

- s

"yt oo
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agreement can be reached on these points, and centres believe that they

will have sufficient numbers of -patients, a further session will be

organized to discuss and reach-consensus on the precirculated data

collection documents. During this time period the questionnaire will

be assessed by both gastroenterologists and patients'with’heartbu%n for
"“\/ - N - - - .

face validity and after any nece§sary alterations individual items on

it rated ﬂseé sections 4.5.4 and 4.5.6).

Once consensus is reached on these items and the documents
altered a%gord1ng1y a planning meeting will be held to go over these
forms and to discuss them with the data management staff prior to having

them printed for the pilot study. *

3.13. 3 The Pilot StuQx

L]

The Pilot Study will afford an opportun1ty to determ1ne whether,
among other things, the proaected pat1ent numbers from each centre are
truly available. It will also be used to Qetgrm1ne what percentage of .
the 'patients who pregent.with heartburn and undergo the beginning of the

investigative work up actually make it through the assessment process

‘and remain eligible to enter the randomization step.

The pilot study will have two phases. The ‘initial or prelimi-

ary phase wi]ﬁ be carried out as follows:

(i) A1 patients aftending the clinic will be eligible. Pa-
tients will not be exluded from progressing through the initial clini-"

cal and investigative work up. Patients will not be randomized to a

e
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therapéutic group but wil]lbe followed while being treated as their
c]iniciéns direct.* , C .
(i) The initial pre¥E&sting by sufferersfof heertburn of the
questionnaire will occur-at this time (see section 4.5.4 and 4.5.5 for
details.) The opportunity w{11 be taken to uti]ize the responses on
this form to extens1ve1y document the symptom status of alT pat1ents ~~ _
I am particularly 1nterested in determ1n1ng at this stage, whether the
majority of patients can be categorized into one of many {perhaps a

dozen) "clusters” of symptoms. If so then it becomes‘ feasible to

develop a health utj]ity status as an outceme variable. For details : ﬁ_/”

of this manoeuvre in the use of the questionnaire, see section 4.5.2. )
(iii) ALl data collection jb;ﬁs will be pretested at this

stiée.N For some‘this‘will enab{e the invesfigétors an obportunity to /,/C

gain familiarity with their use and slight modifications to some are \\\‘“///
. . - t
anticipated at this field testing stage. For others (e.g., the self

administered questionnaire) this will be the main -opportunity to

extensively test this instrument for reliability - by repeating its

. administration after a 2 week interval before therapy is instituted,

to see which items stand up well to this test-retest procedure. This
oL
pretest w111 determ1ne whether extensive rewording or merely minor

]

) mod1f1cat1on of this form w111 be required before further use.

(iv) This pilot study will be used to pretest all the investi-

‘gative procedures and'aﬁfnrd an opportunity to do observer~variation

f
studies on many of them - assessors will be asggd to ‘ead coded
oesophagea] mot111ty trac1ngs, sc1nt1scan outputs and oesophageal

biopsies in a "blinded fashion". Such checks will be used to determine

— -
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whether there is a n ge\gf change Qefinitions of terms, nature of repor®
forms, etc., on these\ tests as/gg]% as on the endoscopy and acid per-
fusion measureﬁénts. f thefigount qf variation from observer to ob-

server or within observer

will be instituted in
ment error before beginning the main study. Having made whatever modi-

fications were found necessary to the documents and procedures - .some

may need to be drdppe training still leaves us with unacceptab]é

‘variation in meSEUrement teéhniques - a small Rj]ot.study proper can be

performed. - _ > -

The pilot study proper will test the now p ttested questionnaire,
the réndomization step and the data management as ects of the study.
During this phase observer variation studies and data collection form
pretest%ng will continue to chJck if the training

effective. The data collection flow procedures frompick up’ through

manual editing and computer processing will be checked.
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Chapter IV™

Data Management Considerations

VA
4.1 Data Collection and Processing

The dﬁta collected fon this study will be recorded on forms,
&ee_Appendix, sections C, 0, E and F) supplied to the participating
hospitals from the central office. Sepérate formts shall be used for

\\> entry docunentation and subsequent follow-up assessment.
The data management, censiderations for this study are outlined
x0n the Data Management ~-Time Line D1agram (see section 4.2). This
illustrates the steps that will be undertaken to co-ordinate this study
under the control of the data mapager. The Diagram is divided into 3
sections - the 1n1t1a1 planning steps, the pilot study and the random1-
_; zed contro]]ed trial. At each'step the personne] predominately involved

are’ ment1oned and the ant1c1pated t1me span is indicated.
] .

-

4.1.1 Initial P]annlng Stqgg

- It can be seen that there will be a major input from a w1de

A

after consultation, will be their major activities.

4.1.2. The Pilot Study

2 e e o e gt pop e T e =+ e o R T e o e
| cff
: . )
- 4

The pilot study, the details of which appear in section 3.13,

-y
s

wif1 hopefully be the trainlng ground which will pave the way for a

’
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variety Of people at this stage with a9519mn9, revising and rqﬂ¥ﬁ11ng, N
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successful trial. The data manager -will no doubt have his biggest
headaches at this time. He will need to keep c1ose1y in touch with
both clinical and data handling staff during this time. ile needs_to
become aware of problems as they arise and smoothly co-ordinate Sny
changes needed on the run. The results of the pilot test will be
extensive]yiftud%ed prior to settling on the documents and procedures

-

for theéactua1 gtudy.

-
4.1@ The Inter}ention Trial $

~The datzﬁp&ﬁ;gement aspects involve the distribution of forms

to each centre then the checking of these forms both at the participating
céntres_a ntra11y.for comp]etenes§. The data preparation aﬁd editing
procedures under the SUperviﬁion of the data manager, are designed to
check all data. for accuracy and to get it into the data base in a
va]{d.form.‘_Errqrs detecfed at this stage will be checked against the
origina1.d0cuments~and if necessary vélidated or altered by contact with
the participating hospital. Among the reporté generated from the data
base at monthly intervé]s will be an qssesément by institution of the
number of patients enteﬁed,'the ndmberifol]owed-up, the number whoe-
missed follow-up and the number of withdrawals.

If is proposed to enter patients from the 5 centres over a 12
month period and to fo]l\g them up for another 12 months.

‘ Ffom the records kept by the clinic registrar (see section 3f
it will be possible to determine at each institution: (i) the number of
patients presenting with heértﬁurn, (11).the number of patients eligible
but not randomized%'and (1i1) number of patients who entgr therapy.
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Efforts will be made to trace the outcomes of all these patients at

the completion of the study. The clinic registrar.wil1 be asked also

- to keep a 1ist‘updated every week of all anti-reflux procedures per- >

fq;med at his centre during the period of the study. The accuracy of
this 1ist can be checked by the research nurse against-the medical re-
cords librarian's accounts of all operations. The record librarian's
1ist is updated as each patient 1is discharged.
) Each clinical investigator will be responsiple for informjng'the
referring physician of the entry of each patient in hig hospital into a
contrdﬁ]ed clinical trial. This will be done by phone call followed
by a letter (see Appendix, H). He will be responsible for securing
co-dperation of the referring physician to aid in achieving high
compliance by EEE_SEtignt with his allocated therapy and fpllow-up
examinations._ Any additiéﬁéi therapy administered by the family
physician should be reported to the clinical investigator either by the
patient himself or by the referring physician. . <1J

There are potential prob]éms with relying on the chief clinical"
investigator at each centre to be respohsible for checking data collec-

tion documents when he himself will be entering patients. To reduce

‘problems with this step, it can be seen that they will first be checked

by a research nurse assistant. "In addition; as participating centres
are all in the same city, there will be reﬁu]ar pick ups and telephone
reminders tB\Si;iqcentre to keep co-operation going. Thus it is ariti-
cipated that th ' aé\timg petween compietion of forms’iﬁg,gnréval'at the
centra1 office will be'ré]afively brsief. A large respoﬁSibi]ity will

rest on the shoulders qjﬁthe 3 people centrally who will be manually

-
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'3

checking forms. Here the fdrms will go from the research associate to
the principal clinical iqyes{%gator, to. the principal methods investi-
gator. ‘Initialing with ihe date will be required at each step to
indicate that the form has been checked by the appropriate person.
Incomplete forms w111 be compIeted where poss1b1e by telephone check up.
Only extensive lack of information will. require returning of the form

i

‘to the centre for completion. The monthly report will flag'records

- still awaitin?\ifeeific laboratory reports, etc.
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4.2 Data Management - Time Line .Diagram

4.2.1 Initial Planning Steps

] ’ N
1) Design the studfr;>ﬁtocol, including documents
for data collection

asibility mesting, to discuss and esti-
mate:

- the adequacy ;;ﬁzag\protoco1

- the inclusion.-apd exclusion criteria

- the investigations proposed

the ethics of the study

the projected\Pumber of cases

if this meeting reaches a satisfactory conclusion,
move to the: I ’

1

-

3) The data_collection forms discussion meeting

the initial clinical assessment form
the patient self assessment questionnaire
the laboratory report forms
the dietitian's report form

- the follow-up report forms

- the consent and withdrawal forms
.- the surgical report forms iy

- the coding forms

4) Design the data management reduirements -

- write the external reference specifications
- review with the computer centre persontmel
- revise and rewrite X

5) Hold a_plianning meeting with clinical and data
) management personnel to: ¢

- agree on the specifics of the study including
the above forms

6) Printing forms for Pilot Study
R - - { -

4.2.2 Pilot Study (Preliminary Phase)

1) Pretest all procedures .

"\if necessary have training studies fon.agree

- do observer variation studies on these

EN
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“\ TIME

PERSONNEL *

'PCI, DM

rcT, DM
tJinicians
(a1l CcCIs)

PCI, DM
and
computer

staff

pcI, DM
and
computer

staff

Everybne
involved
RA hired

CWnical
and data

staff

m_anagement‘ :

6

zero

T

months

>
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2) Pretest all tocuments

- the questionnaire for suitability, timing,
‘validity and reliability. Check it against

the physician assessment, scintiscap-and
perfusion - -

- the other data collection forms and coding
forms ’ .

(Formal Phase)

3)-Test revised pretested documeng; and
p[ocedUPes

4) Pretest data preparation and computer
services

- keypunching, filing, editing. data base
construction, updating, report generating
and archiving

v

5) Révise all forms and all procedures

6) Have Jocumen sAﬁ}inted and contracts signed
to start the study o

T

o]

2.3

[N )

4. The Randomized Controlied Trial '
(i) Data Collection Oﬁganiz;;¥0;¥\\J

1} Sent forms to participating centres
'2) pata forms complated at participating centres
¢ | .

. - & . 7 '
3) Review forms at participaéﬁgg centres for.

' cgmBTEteness, eligi¥ility, fetc. - corrected
locally

4) stratification (preliminary) at Methods Centre
5) Randomization by phane call to central office

" ) Transport of all completed forms to central
office :

,

*»

-’
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2y ~ .
PERSONNEL* TIME
Clinical and| 6 months
data manage- ,
ment staff
- f
//’
.
/
@ 12-18
months
’ 3
»
DM, RA q;\ﬂf
Clinicians jonths .
Patients  {3teh
Research lﬁgf
Nurse P
CcCI ‘and 1~
Research
Nurse at
participating - .
centre g\
RA, PCI.

!

LI

e T i




Comouter
.Editing.

Computer'

‘and Updating

; Computer*

7) Manual (vi

ors ret

—~

.

sual) review of forms centrally.

urned for attention of chief

clinical investigator at participating

centre

.

(ii) Data Preparation

Data coded onto coding forms
keypunching/verified
Data transferred to coder #2

Data coded -by #2

keypunching/
verified
pata form filed

cards

stored

¥

Fcards|stored

Card matching

extra/missing records

range checks
valdd values

errors pr1nted out

Errors

L 3

orr'ected

Data Base
Construction

merge new

| Construct master data f11e
data into master

check structure of master

issue reports

archive data to tape storag

+

-~

Analysis

-

Create summary files for

analysis

Perform appfopriate analysis

[}

.

e v " 3

. “'WRITE UP FIRST DRAFT OF FINAL REPORT .

72

PERSONNEL* TIME
DM, PCI,-RA a
v J -
RA
Computer
centre staff
- %
| Programmer
required
&
approxl -

3 years

" # PCI = Principal Clini
.CCI = Chief Clinigal

. DM = Data

cal Investigator
Investigator at partioipating centres.

Managér (Principal Methods Investigator)

- RA = Research Associate :

«
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4.3 Sample Size Requirements

e ‘5 4.3.1 The Basis for the Ca]cu1a£ion5 of Sample Size

This 1s a study w1th a var1ety of outcomes of interest being
assessed at several po1nts \n time. The major ones are clinical and
therefore the sample size calculations will be based on these. The
easiest to measure, with the least controversy, wi]1 be the attainment
of the pa{n free state. This certainly will be the only definitiye end-
point. However, in addition a reduction in heartburn severity is
c0nsidefed a worthwhile‘ciinical outcome and thus this also will be
inciuded in the samplie size determination. Since'some petients are
predom1nate1y nocturna] refluxers while others have most of the1r prob-
lems during the-day? partitularly in relationship to meaIs, it w111 be
necessary to assess these outcomes separately.

As indicated in section 2.5.2. 2, the results pub11shed from a

'doubﬂe blind multi-centre trial of medical therapy (Behar, et al. 1978)

, indicate that there is an expected reduction in average symptom severity

of some 35% of the baseline levels on placebo (which included antecid
for symptom re11ef) fhd1ca1 therapy would be expected to improve this
to 50% of baseline va]ues. The pain free state (def1ned as abge;ce of

heartburn while on medication) was achieved durmng the dhy in 30% of

~ patients on medical therapy (20% on placebo) and at night in 70% of

medical therapy patients (25% on placebo)

. Sample size determination to demohstrate (1) improvement in the

'surgica] group, which "is twice as good as the results expected in the-

'medfzal group, for the end point of achieving the pain free state during -

the dayttme and (fﬁ) neduct1on in symptom severity in the surgical group“e

L &
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which is at least 1 1/2 times better than that achieved in the medical
group have been computed for these patients presenting with heartburn.
These calculations assume a similar response rate in the medical group

' . as occurred in this published trial (Behar, et al. 1978). It is also

11ke1y that the medical rates of improvement are likely to be less

[ after the first 8 weeks (when follow up intervals lengthen and compli-

\ ance rates will likely fall) - unless continued weight reduction in the

\ obese reduces.reflux siﬁnificant]y - and surgical relapses will occur
//[\\H_> but at a presumed lower rate. Thus the sample size to demonstrate such

a difference at 8 weehs Shpu]d also be more than adequate by the end

of 1 year.v b
S
S~

| The accompanying tables, 4.3.2 and 4.3.3, show the sample sizes
required to show different levels of surgical benefits. ., The estimated

]eve1 of surgica] benefit is 3 course difficuit to pin down. Sur

rare]y publish results of any procedure which is less than 85% success-

* ful and/the absence of independent (b]lnded) assessment of the post
surgica] state leads tg/a tendancy for published figures to underest1-
mate both recurrencesf and side effects. =

1t can be see that to achieve twice as goeia result in the

surgical group in atta nment of the daytime pa1n free state, a total

of approx1mate1y patients will.bé required. "With this sample

size an assessfient will almost certainly not be able to be performed

{7

for night tipe”heartburn. since the medical regimen (containing cimeti-
rticularly effect1ve in produc1ng a favourab]e outcome at
“night. Surgery would 'need to resu]t in relief of heartburn at nigh in

-

v1rtua11y every pat1ent to produce .a s1gn1f1cant margin of improvement '

. - . . ° -
. ) - - 3 LY
B -\ i . . . X _ . ; o
- ’ . . . ‘ - '
- : ! = . : : - -
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with this size sample. With regard to the outcome of reduction in pain
severity, as perceived by the patient, a total sampie size of-approxi-
mately 150 will be sufficient to demonstrate a 50% improvement over
medical therapy.

It s believed that this number of pat1ents w111 be available
for study. S1nce the fo]low-up period is to be of 12 months duration,
it is important to enter -as many patients as pdssible ifto the study as
quickly as possible. Efforts to generéte larger numbers would mean a
longer per1od of entry (mean1ng that some pat1ents would still be
entering the study as the first group were comp]et1ng their fo]]ow-up
period). Th1s drawing out of the entry period may well 1nf1uence ;
referral patterns to the extent-of producing a form of entry bias. 0Of
course a_]arger number ceuld be entered by using more centres but this
adds to organizationai'prob1ems and I would anticipate reduced effici-

ency in data collection. ,

'Thesé sampie size calculations indicate the number. of patients
for which outcomes can be assessed. Since some patients will be lost

to follow-up, for a variety of reasons, it is necessary to increase the

number of patients admitted to the study to compensate for this potential

loss - in these calucat1ons 15% has been added to allow for these
losses.

Why Choose This Sample Size? .

Al1l1/2to?2 t1mes better result for the surgica] group in re-
lief of heartbﬁFJ or reduction in its severity 1s considered re]evant.

The magn1tude of this difference has to be sufficient to allow for an

expected higher Jevel of moderate]y severe 1ncapacity (due to the post

/
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operative state) among the surgical batients compared to the medi;qli .
therapy group members. _ '

The su}gical literature (DeMeester, et al. 1974, Behar, et al.
19?5% Woodward, 1978), suggests that surgical improvement may well be
beiter than twice fhe jmprovement rate in the'medica]{y treated group.

N

4,3.2 Table 1 f/
Sample size requ1red in each of Lhe two £;EEEE§}t groups to -

show surg1ca1 benefits of varying s1ze % attaining the Pa1n Free State
{

during daytime. T
) . | ‘

Surgical Medical Success Surgicd] Success Required Sample

Benefit Rate , Rate Size _

20% ' 30% . 50% 120 + 15% = 138
*30%. <1, S 60% 58+ 15% = 67

40% JE 70% -3+ = 39

50% 30% - 8o Cozz+sg b= 25

* represents twice the 1mprovement ach1eved in the medical therapy group
based on a Chi-square Ana]ys1s using a one tailed test with a = 0.05

and 8= 0.10 (Fleiss, 1973). . L N

- <
v

”’

5.3,3 Table 2 |
Sample sizélrequired in each of the two treatment groups to.show
surgical benefits of varying sizes of redicing-Heartburn Severity (day

~ or night)
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Surgical Medical Surgical Required Sample

4.4 Data Analysis

{in addition to irftermedi

Benefit Improvement Improvement Size
0% 50% 60% 420 +15% = 483
~ 20 50% 70% 100 + 15% = 15
*25% 50% 5% 63 + 15% '. = 72
30% 50% 803 a1 + 15% = 82
40% 50% - 90% 21 + s = 24

* pepresents improvement 1 1/2 times as éood as that achieved with

medical therapy based on an unpaired one-tailed t-test of the signifi-

- . cance of any detected differences be tﬁe two groups in terms of
ac

alteratiop in heartburn severity in group from pretreatment to

post therapy periods. {Cochran and Cox, 1957, Colton, 1974).

~

The data will be analysed in the following manner:

£4.4.1 In Relationship to the Major Endpoint Measurements

Thezﬁfimary obhe&tives of the research-question and thus the
outeome variab]es chosen to be measured as endpoints relate to (a) the
attainment of pazn free etate and if that js not achieved then (b) a
reduction in ite severtty. Assessments will be made of each of these
features (thejpresence of heartburn, an.ebtﬁmate of its severity) both
at,eptry_ipto the study and the- maJor checkpoints -3 months and. exit |
at’jzime periods during the study) For _ y

e

| severity, the change between entry an:(ige checkpoint in th1s va]ue,

will be computed. The s1gnificance of any differences between the two

' groups (1) in the achlevement of the pain -free state will be ana]ysed :
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using a one tailed chi-square analysis (Mleiss, 1973), {ii) in the
values for a]terat1on in sever1ty will be analysed using a one taileg
unpaired ‘t-test (Colton, 1974). If the data gives indication of v101a-
tion of the normality and/or'homogeneity of variance assumptions of the
t-test. the Wilcoxon Rank Sum Test (Hollander & Wolfe, 1973) will be

used for the analysis.

a.4.2 In Relationship to Overall Function

Each patient will have been allotted a utility, value based
on the data collected reéard1ng symptoms occupational, soc1a1 and
emotional function. Index values thus will be available for both the
pre- therapy and post- therapy assessments. The change in this value. from
entry to each checkp01nt w111 be computed and a mean change for each
group (medica] "and surgical) ca]cuTated. Any difference between mean
values for each Qroup will be compared using an unpaired t-tast
{Colton, 1974). Aga%n, if the t-test is inappropriate the Wilcoxon
Rank Sum Test‘wi11 be used. | /;Ll

]

4.4.3 In Relationship to Secondary Endpoints

; How will I assess tﬁe influence gf thsrapy on a variety of
otﬁer items ‘such as number and duration of heartburn episodes and
other symptoms Suéh as regurgitatioqz_‘ﬁow does one analyée thg in-
fluence of thérapy on the non-clinical outcomes such as the investiga-

tive tests? . I

-

These are difficult questions to answer. fhey raise the problems
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of independence of these items from one another and of muitiple testing

of the data. There will be 10 items (4 clinical, 6 non-cTinical) tested

in this fashion. Although the same type of analyses will be performed,

'items significant at levels more extreme than p = 0.005 (i.e., 0.05 + 10)

Y

will only be considéred of importénce. These secondary analyses will
be predominately descriptive 1n.nature and can be used to determine if
other research of an explanatory nature is worthy of coq_gderat1on for

future studies.
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. 4.5 The Self Administered Questionnaire

" 4.5.1 Introduction 7

This data collection instrument is believed to be an important

part of the assessment measurementgﬁhs\d in this clinical tr1a1 Since

symptoﬁs ark the major reason for therapys, since the nature of the thera- o

peut1c/;1ternat1¥es make it difficult if ngt 1mposs1b1e to keep the medi-
- cal observer "b11nded“ to the patients therapy, this form will be used

to a1low the pat1ent an ‘opportunity to rate h1s own symptoms on a docu-
_ment which will not be seen by the clinician who is supervising hjs

therapy. .

The form (a copy of wh1ch is found in the Append1x, section C)
is designed to gather data on the patient's symptoms - the frequency,
duration and severity of his heartburn - and the degree to which it may
1nterfere with his social,- emotional, occupational and phys1ca1_fgﬂc-

“tioning. For economy of spaqel responses are putﬁacross the:page in
the form to be used by patients, in the pretest, responses will.be ‘
p]aced vert1ca1]y down the page. | .

This data col]ectlon 1nstrument w111 be adm1n1stered at each
c11n1c V1S1tas One person (most likely the research nukse or clinic
Registrar) will be respons1b1e for g1V1ng it to the patient, exp1a1n1ng
its function, check1ng the responses for completeness and p]ac1ng it 1n
an enVe]ope, wh1ch is sealed .prior to the patient being seen by his
clinician. At the. comp1et1on of each clinig, a11 questionnaires will be
forwarded to the Methods Centre, where the Research Associate will _
scrutinize it and.if found comp]ete, determln e-patient's preliminary

stratification status. Then the form w111 enter the data processing

[
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stream. !

4.5.2 The Questionnaire - How will it be used?

The questionnaire items will be used as follows:

(i) To record items that'wii1 be used directly, as outcome
variables. Information such as frequency and, severit& of heartoorn and
the-presence on absence of associated symptoms will be recorded before
and during therapy Any changes developing -in these measures can
be computed at the analys1s stage.

(11) To determine the preliminary stratification status of
each pat1ent - subject to confirmation or adjustment of the severity
stratum when the endpscopic results are known.

' (1ii) To construct a utility measure (social preference rating)
of the c11n1ca1 states - assoc1ated w1th the before and after conditions
of patients in the trial.

4.5.2.1 How Will This Utility Index Be Constructed?

. A
As noted in the preliminary. . study out]ine, it is proposed to

review all the questionnaire responses tdﬁform an exhaust1ve Tist of
answebs. This will include all the poss1b1e comblnafqonsgof before and
after symptom variables - symptoms of the disease and those of the side -
effects of therapy as well. From this we can gain an overview of” the

"po§§ﬁb1e range of positive’fesponses "Then a ‘series of profiles in
scenar1o form will be constructed to capture the information contained
in the most frequently occuring combinatlons. Hopefully, these w111

" not number more than about 10 clusters. Then ut11iz1ng tbe t1me trade,

f . B ]
P ' . .
/f\ . . “
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8

off technique (Torrance, et al. 1972) utility measures for each of these
states will be determined. It is proposed to determine a value for each
(\\HJcluste¥ on a random sample of primary care physicians {Tocated in the
Melbourne B}anch of Au;tralian College of Family Pra¢ticé). They will
be asked to perform this exercise from the_poi;t of view of themselves
" as the person suffering from the health disabi1ity-states. In addition,
samples of patien§§ whq have suffered from heartburn and who have been
followed closely in the preliminary study, will be asked to rate the
;cenarios. Lastly, patients with heartburn who have not undergone a
treatment programme will be samp]ed |
The determ1ned utility values then w111 be app11ed to the
individual patient's data within the study by two assessors who will b%
unaware of the patients identity, whether treated medically or 3upgii/
cally or whether the state under gonsideration was'a‘prgtreatment or
post therapy gondition. Thus the effectiveness of therapy can be
judged by the degree of qpange,in the value of this utility index from.
béfore:to_afteé the institution‘of either surgical or medical thera?y.
¢

" 4.5.3 Construction of the Questionnaire

o ‘ The items in the questionnaire have been construcfed in an
~attempt to g;;her both historical and attitudinal informat1on {hé"
former relates to facts squ as the fre&“éncy, durat1on and circum-
. 'stances associated with episodgs of heartburn. ‘The latter attempts to
éstimfé—the patient's level dfvphysical,‘occupationa], social and
emotional dysfunctionre]atingtd his heartburn in addftion to his judge-

ment of its severity. There are 11 items which relate to a description
x : ' '




of\heartburn; 5 items on physical function; 6 on social and 7 on
emotional function. Lastly there are 17 items concerning other associa-
ted symptoms which may accompany heartburn or the therapy of this dis-

order.

4 5.4 Preliminary Viewing of the Form

The form is currently, as constructed answered by using check
marks aga1nst the appropriate responses Precod1ng has not as yet been
attempted as it is 1ikely many items may need to be aItered as a result
of pretest1ng _

These questions are now ready 'to be viewed by a group of experts
(gastroenterolog1st and a group of patients with heartburn) to deter-
mine the face validity of each jtem. At a pre11m1nary pretesting, *they

' will be asked (4) to determ1ne whether the 1ength of t{he that it takes.
to complete this form is acceptable and (11) what degree of difficulty”
is ekperienced with the wording of quest1ons and meaning of words. At
this time, half of the questionnaires will be requiring to be answered
using a check mark - the rema1n1ng ha]f by circling a response, \f-

Scrutiny of the completed forms will determ1ne which type of presenta-
tion appears to create less problems to the respondent Also, at this
check, space will be provided for the respondents to write in their |

react1ons and any 5uggested changes. Their overaTl react1ons in terms

«of what did. they Tike, dislike or want mod1f1§d will be sought The

'returns/f:Lm this initia] trial run will be checked for items left

blank, m1s1nterpretat1ons and poss1b1e amb1gu1t1es Then the ques-

‘ " gnonna1re where necessary will be rev1sed and reworded. Once the ques-

P

.e*h,!L;_j’L—-.eﬁ—*tu.n.
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S
tionnaire has been reorganized, it will be ready for formal pretesting
and evaluation. K - .
}

4.5.5 Evaluation of the Questignnaire

Dur1ng a pilot study to precede the main effectiveness study,
extens1ve pretest1ng of this document will be undertaken. Prior to and
dur1ng the preliminary aspect of the pilot study, item eva]uat1on for

- validity and reliability w111 occur.. -

i

4.5.5:1 Tests for Validity o ' a

Va11d1ty here refer to the eff1c1ency with which the question-

naire measured what 1t purports to measure in terms of reZevance, ‘
—

F 4

completeness and accuracy. (Bennett, et al. 1975) — )
From among the many t;;es of va11d1ty usua]]y spoken about in
'medical questionnaires face vaZadzty and con'tent (aomprehenstveness) .
validity will be checked for by scrutiny of a panel of experts {e.g.
gastroentero1og1sts) during 1n1t1a1 pre]1m1nary viewing of the form. \
Con g'enf. validity, that.:; mel’l the questionpaire agrees
with an 1ndependent measure of some variables be1ng 1nvest1gated by
the questionnaire (Benqett & R1tch1e, 1975) w be sought in both a
L A 4
clinical and criterion dimension.
Clzntcal valzdzty in the concurrent sense. w111 be sought by "
comparing thepatient s responses within each category - symptom compiex.

- LN S .
= hys1ca1 occupational, social .and éﬁgt:;;;;’;;;ct1on1ng - with theﬂr":’_‘/,_,,_,

clinician's rat1ng of the pat1ent on these same categor1es. Criterion

-

- va11d1ty will be checked for by comparing the 1tems concern1ng severity

~ L : oL

i - ' : ' . .
- ‘. ) .‘ ‘—"\J P ‘ | :
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of the symptom of heartburn with the results of the two investigative

: - -
procedures - the scintiscan and the acid perfusion test.

4.5.5.2 Test For Reliability ‘ | -
i)y Repeatabizity. A test-retest w111 be performed by repeating

" the administration of the quest1onna1re, some 2 weeks later, on a random -«

sample of patients who completed the initial form. This w111 be done,

however, prior to the patient starting on definitive therapyrs Particu- | N

tar* notice will be taken cdncehning whetheh the responses are simi]a |

in those patients who have stated that the1r heartburn is stablé and

whose antaciaé consumption between the two tests is-also stable

_ ii) Internal consistency will be sought by seeking consistency
in responses to repeated but.differently worded questions. -4

. '3 . b

. 4.5.5.3 How Important Are These Issues ,of Re]qab111ty and \alidity? -

Internal conezstency is a desirable chaﬂﬂbter1st1c of any

. -
questionna1re However, the s1tuat10n in which it appears to be most . / ! :

1mportant is 1n the construct1on of an instrument 1n which a series of

items within a single construct category (e.g.- social health) are re-, “ .,

*

quired to be re11ab1e 1nd1eat1ons of that category.

Clinieal validity is a]so'highly desirable._'However, since I){'
.phys1c1an judgement is not to be usedy dn’outcome varTab]e, %he in-
'format1on onrthe quest1onna1re can be sed as designed in the absence .ff

 of this. It is posszble that the pretégting procedure and the assoc1-

_ated discussion workshop around this inst ment (descrlbed in theﬂpllot '_Q

tr1a1)-w111 increase the likelihood of achieving acceptable ‘clinical '
L -_ ) - ‘ 7 ‘ ' 'd-.

i N —_—

|




[

_ historic data on items such ‘as heartburn duration, frequencys etc., and g

'be scored directly by giving each pogsible response a numerical va]ue

W
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validity. :
i
Concurrent crctercon valcdzty as judged by corre1at1on with

the objective tests of oesophageal funct1on wou1d help sdpport the

. hypothesis that the severity of the patient's symptoms relate to the

degree of'ref1ox and the €xtent of its effects on.-the pesophageal mucosa.
Failure to achieve thils type of criterion validity will not invalidate

the use.of h% questionnaire in the intervention trial. The statistical

- # -
procedure usdd to evaluate individual items in the qqcstionnaire will

be the chf-square procedure for linear trend. Items which display a

sign1f1cant "overall chi- square as well as a s1gn1f1cant chi- -square for

Jinearity, with a non-significant residual will be judged as valid _ ot
£ -» .

jtems". - (Sackett, et al. 1977).

4.5.6 Scoring of the'Questionnaire' : \\ﬁk

e -

Many items in the quest1onna1re relate to the collection of

as such do not require a scoring system. They can be used directly as

outcome variables. However, the items which relate to symptom sevetity,

_occupational function, social and emotional function, require further

attention. The layout of the response sets 15 such that it has an
interval scale. As they currentiy stand these response sets are consi-

dered to represent equal 1nterva1 scoring responses. As such they cou1d :

(e.g ‘1-5 for symptoms items, 0 4 for social 1tems and 0-5 for emot1ona1
jtems). An ind1v1dua] S score for any category could be determined by

summating his scores for each item within that category. However, each y

- ‘ !

e



item need not, and indeed perhaps should not, be considerez of equal
worth. Prior to pretesting the document to determine if a weighting
(scaled value) system needs to be used, a panel of judges {gastro-
entero]ogists) will be asked to rank each jtem within each category *
(that is, symptom complex, social function, etc.). A Thurstone-type
procedure (Isaac, 1971) will be used to create a scale value for each
item. -The score attached to any item can then be used to compare hjth p
the clinician's judgement in the pilot trial when testing for concurreht

. ¢linical validity of that item. It should, o' noted. that responses do

not hedeire scale values to be used directly for the\wording of the

scenario profiles in the construction of the health u‘ilify index.

~ 4.5.7 Discussion on Use of Questionnaire 5

4.5.7.1 Why This Variety of Approaches?

The clinical evalution of a symptom comp]ex, that is not associ-
ated with hard ¢iinical endpoint such as stroke or death, is associated
with a strong possibility that obserVer bias will 1nf1uence both the |
_direction and magnitude of the response. This problem is part1cu1ar1y ‘
difficult to overcome when the observer cannot be blinded to the pa-

t's treatment group whi]e making his subjective assessment. This
study/where there is no placebo therapy and where one treatment is
surgical and the other is medical illustrates we11 such a sTtuationiif
c]inicans are t6 be used to assess symptoms.

In addition it is likely that as‘a-resu]t of the intervention,
patients will a1l into a series of categor1es. (1) heartburn compfetely

relieved, (ii) heartburn eased, (iii) new symptoms due {o the therapy,
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or {iv) some sgmbination_oft;he first 3. Therefore, measurement of
outcome variables alone, without taking‘into account the diﬂiering

quality of 1ife values for e&gh of these states, would fail to adequately

b - -

-

measure the success er failure of each t%Lrapy.
finy judgement that is placed on a symptom’gnﬁxhe quality of
1ife that e patient "enjoys" who suffers from that symptom must be'a
value judgement. However, such juddEheﬁts often need to be made daily
" in clinical practice.. thile recognizing that there are value djifferences
involved, I have Preferred to go the route of squarely fac1ng up to
this. However, I have selected more than one endpoint measure in an
. effort to see whether the resu]ts vary 1f we use a fairly simple outcome
measure - change in symptoms - versus the results from a utility measure
~approach. ‘lhile not/ﬁ1rectl¥\:elated to this study, the use of func-
tional outcomes and utility values should allow compar1sons to be made
with other d1sease stateg//’-
¢ In sett1ng uplfhf¥ study, attention was given to the methods of
co%lect1on,of information concerning symptoms with the highest possible
accuracy and the least bias. The concepts of using a "b1ind" inter-
viewer whe was not part of the assessment or treatment team was
considered. Such a person could do the!before and arter ratings without
information which related to the treatment regimen. However, there
are also disadvantages to:ﬁsing an interviewer. (Orlich, 1978).
Among the advantages of the.self-adminiszered questionnaire are
that each patient would receive jdentical questions, answers should be
able to be given without fear of embarrassment, interviewer bias can be

avo1Jéd and the technique is 1nexpensive. The usual dlsadvantage of
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non-respondence can be avoided by having a staff member check to see
that the instrument has been completed. Some_of the disadvantages
which relate to compléx design or question meaning can hopefully be
minimized by extensive pretesting. As the data to be collected concern
predominately h1stor1ca1 rather ,than attitudinal information, the o
advantages of an interview technique - opportunity for discussion, |
L assessment of motiyation, non- -verbal behayviour, probing and high
respondent numbers - are less important here. The disadvantages (the \>
cost -of interview training, 1ntehviewer bias scheduling of interviews
for convenience of staff and patient, time taken) can be avoided with
the questionnaire technique The'c1ihician can stiiT be kept "blind"
by not al]ow1ng himg to assess the quest10nna1re responses I finally
dec1ded t0 use a self administered quest1onna1re rather than the "bl1nd“
interv1ewér techn1que because, tn addition to the problems previously .
nientjoned I believe that it would be difficult to:
' f? i} ensure that the patient did not reveal his treatment status
to the ‘interviewer - if even acc1dent1y, e.g., "Since my opera§1on e
ii) train<5 interviewers, one for each participating institution
in Melpourne, who could be always available when needed with syfficient
' ~expertise and acéeptah}e inter-interviewer consistency for this study.
_§- :
© " 4.5.8 Summary | o .
| It Zan be seen from the'foregoing that the majot role for the

" questionnaire's attitudinal items is the gathering of sufficient infor-

mation from which the health utility status profiles can be constructed.
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The utility index itself can be -tested for reliability by.repeating the '

scaling a year Tater to see it maintains an adequate coefficient of

reliability. ' Validity is di f1cu]t to test in terms of whether actual

health care decisions made b 1nd1v1dua1s were cons1stent with their

health state preferences. However .BRe va11d1ty of the measurement
;eqhnique-cou1d=be testeq against athbher method of measurement, e. g
the~st$nda}d gamble techﬁjque.' ‘re11ab311ty of the h1stor1ca1
information gathered on the dhesfiuﬁeaire éoﬁjd be checked againet their
- primary carephys1c1an srecords +owever phys1c1an S records are-at

7 t1mesthemse1ve& notor1ou51y unre]aable | |

-~ . A
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A) Details of Investigations: Utilized to Test Oesophageal Function

1) Acid Perfusion Test

This test - the Bernstein tes® {Bernstein, et al. 1958) is
performed as follows. Hith the patient in the seated position, the .

perfusing opening of the tube assembly ﬁslpostitioned 6-10 cms. above

"

the gastro -oesophageal sphincter zone. As this test is to be done

jmmediately following the manometry measurement the pos1t1on of the
sphincter zone will be accurately known. Firstly nqrmal saline is
infused et a speed of up to 8 ml./minute‘(izo drops on a ‘'standard
infusion set) for approkimately 5 mifutes. Then without the patient's -
knowledge that the perfusiné solution has been changed, 0.1N HCL is
infused by turning off the sa11ne and on the acid utiiizing a Y .
confiection assembly. Acid ‘is perfused until the pat1ent experlences
heartburn or until 20 minutes~have elapsed, which ever 0Ccurs first.

The time’ taken to reproduce heartburn w1th the acid solution is record-
ed.' Saline is again infused and the t1me which e1apses till "the heart-

burn disappears is noted. The results are recorded as:

* A POSITIVE TEST - when the initial saﬁ1ne perfus1on does. not produce

heartburn, the acid perfusion does and the: second saline perfus1on is

associated w1th-symptom—ne1ief.

-

. A NEGATIVE TEST - when ne1ther sa11ne nor,acid produce symptoms.

An INDETERMINATE RESULT - when saline produces symptoms usually not

heartburn and acid 1n{usdon likewise produces discomfort but not heart-
v .

burn. ,

For the purpose of this study an indeterminate “result will be read as

negative in the ana]yses although recorded as indeterminate.



2) Upper Gastrointestinal Endoscopy

tract will be performed using standard instruments (eg., Olympus GIF
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Fibreoptic endoscopic examination of the upper gastrointestinal

series). The appearance of the oesophageal mucosa (Behar, et al. 1978)

i's recorded as:

Grade 1.
Grade 2.
Grade 3.
Grade 4.

normal or diffuse erythematous colour.

" friable or with exudate on the surface.

f ulceration or erosions.
seviere ulceration or stricture formation with

haémorrhage or mucosal denudation.

In addition the gastric and_duodenaf mucosa will be examined for the

presence of peptic ulcers. These 1apter 2 conditions will lead to

" exclusion of the patient from the study.

3) Oesophageal Mucosal Biopsy -
At the endoscopy session suction biopsies will be taken from

the mucosal surface -between 2 and 8 cms. above the lower oesophageal

sphincter zone. All Samples after orientation, fixation, processing

will be coded and read independently by 2 individuals in a central

/

laboratory. Each sample will be scored as normal or abnormal according

to current criteria for oesophagitis on histological grounds (Ismail-

i - ' Beigi, et al. 1970). Intra- and interobserver disagreements will be

] Y resolved prior to -final assessment by use of a training workshop with

o

discussion to achieve consensus. = .~

; | ' 4) Oesophageal Manometry

- 4

;  This,test will be performed using a four lumen tube assembly,

E infused .catheter system with the three recorqing catheters arranged to



94

measure pressures through side orifiﬁes 5 Em. apart. Perfﬁsidn rate

is to be 2 ml./minute. Pressure recordings will be made during a “slow
pull through“.procedure with the assembly moving 1 cm. at a time across.
the lower oesophaaeal Sphincte}. { ower oesophageal sphincter pressure
will be measured at the mid-respiratory excursion point. The mean
gastric pressure will be used as zero reference by subtracting its
value from these oesophageal values, and the meaﬁ, for all orifices,
designated the oesophageal sphincter pressure, (mmﬁg.). Belt pneumo-
graphs over the larynx and‘around the cheéf Qi]] monitor swallowing

and respiration. Two observers wil]'review each record and the final '

LES pressure will®be the mean of the two results.

5) The Scintiscan

The equipmént required for this includes a gamma camera with
scintigraphic data analyser and Tc-sulphur (99) colloid. After an
overnight fast the patient %ngests 300 uc 99mTc sulphur colioid
diluted in 300 mls. water and is positioned qﬂéfr the collimetor of
a gamﬁa camer{lqh the supine position. 74325 counts are displayed on
the console of the gamma camera anduphotographs are taken as dqiired.
Data from the camera are stored in and processed by the data ana]&ser.
The gastro-oesaphageal pressure gradiént is increased ip increments of
20 mm Hg (from 0-100 mm.) by inflating an abdominal binder. (Tbjjf?
raises the gradient across the gastfo-oesophagea1 junction from 10 to
35 mm Hg). A scintiscan is obtained_af a 30 second exposure for each
pressure recording. If no reflux is seen on the screen during this
procedure after 20 minutes wait, the test is fgpeated with.300 uc in

150 cc.O.IN HCL diluted in 150 ml. orange juice’ The GE reflux index -

-

.

-

-
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is computed employing the formula RI = [(E-EB)/GO)] x 100, in which RI
represents the gastro-oesophageal reflux index as a percent.of gastric
counts; E, oeSOphaéeal counts; EB’ oesophageal backgfouhd counts; and

GO’ maximal gastric counts.



) 96

8) The Anti-reflux Operations

The Nigssen is performed (Nisgen, 1961) through a transabdominal
approach. The gastric fundus is wrapped 360 degreés around the distal
4 cms. of oesophaghs; both to maintain it-below the diapﬁ?agm and to
buttress it. The diaphragmatic crura are approximated together a1lowiﬁ§
space for thé insertion of the dgstaﬁ phalanx of the surgeon's index
finger througﬁ the reconstructed oesophageal hiq;us. Belsey ,
(Woodward; 1978) developed a technique to mobilize the distal oesophagus
and oesdphagogast}ic junctfop through a left-thoracotomy incision.= He
approximatés the gastric fundus to the disfa] oesophagus in S beltlike
fashion using 3 layers of sutdres. The oesophagogastric junction is

then thrust below the diaphragm. This procedure has the obvious

disadvantage of requiring the thoracic cavity to be opened. The Hill
. )

procedure (1967) was first proposed by its creator in-1961. In this

techqjque,‘the posterior aspects o? the crura are approximated to the

. - M
oesophagus and the oesbphagogastric junction is sutured to the lesser

- S

gastric curvature and the median arcuate ligament. Y
In all these 3 operations, the procedure is done around a 30Fr.
tube to maintain an adequate Tumen. . 4{
_ oy
N~ » #

NI



Diagrammatic I11ustrations of
4 Anti-reflux Procedures

LAY,
D—rl‘ >

A Allnpn

\ .
i
0 Wivien luyngophcatvan (( O Belsey

from R. Earlam (1976) "Clinical Tests of Oesophageal Function”

A) Allison Repair & _ ""L |
- B) The Nésaen Fundoplication ’ v
* C) The Hill Gastropexy -t 9

D) The Bélsey Repair
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The QUESTIONNAIRE

Gastro-oesophageal.Refiux Symptom Assessment

Dear Patient:

We wish to ask, you some questions about your illness and
for you to record your ansWers on this form. We need this information’.
in order to keep track of your condition while you are under treatment.

f L Your.answers will form part of the method by which we will decide just

i how well this form-of treatment suits you. It is important that you

: complete every question as accurately as possible. Please take your

: ' time in answering these following items. It should take you about 20.-

F . __minutes to complete. It will be checked for completeness by the Clinic
¢ Registrar when yeu have finished. o . o

' - | * Thank you for your trouble,

" Respectfully yours

: ‘ . Clinic Director

Study Director o
(841-0221, Ext. 695) - -

™~ '

B

- —— T g
I
*



. -,

/ | ' | 99

INSTRUCTLONS FOR COMPLETING THIS FORM

The majority of questions on this form can be answered’ by
placing a mark {(x) in the space provided. Some require a number to be
put in the space to indicate how long you. have had the problem or how

" frequent episodes of heartburn are occurring. In other circumstances
special instructions will accompany the question. ‘

-

These first 4 questiohs are about your heartburn since it first began.

.1) How many years have you ggj? géttﬁng heartburn?  years

2} Since you first developed your illness, have you had any days or
' nights when you have been free of heartburn?

—_—

’;

yes no

At —

If ~ | '

AT Yyes, -

. 3 - ’ ,

3) What is the longest period of time that you have been completely
free of heartburn? : :

months /or years

4) Looking back from today, hdw many months or years ‘have you had
heartburn at least once a day?

months years

Questions 5 to 11 are about the heartburn.ypu are having now. .

5) Over the past 2 ﬁeeks has your heartburn occurred M
v o ‘ at night time only
__ during.the daytime only ,
| both at night and during the daytime
- ' neither at night or.during the daytime .
If you have not had any heartburn in the last 2 weeks, Skip to
Question 24. _ o . -
* 6) Over thj last 2 weeks, would you say that your heartburn is
« staying the same ‘
) . improving '
. . getting worse : i

Fe
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7) Over the P

t 2 weeks, which of the fol]owiﬁg have brought on .your
heartburn? —

. ___ eating
____ bending over
____lying down
< ____none of the above

To Jomplete Questions 8 to 11, _
- ' _ Answer Part A if your hearthurn ocours only at night time;

~ _ Answer Part B if your heartmurn occurs Juring the daytime only;
- Please answer both Part A aid Part B if your heartburn occurs

¥ both at night and during th: daytime.

g8) Ina 24 hour périod, on the average, how many episodes of heartburn
| would you say you have? {(over the past 2 weeks)

o ' A) episodes at night time
B) episodes during the daytime

\31{ Over the past 2 weeks, how long would an average episode of heart-
burn last? (indicate whether it is hours, minutes or seconds)

A) ‘At-night time they last - hours
' ' minutes
* seconds

;} ' ) : . B) During the daytime they last hours

minutes
seconds

IREan

' We would now like_yOu'fo tell us how severe your heartburn i8 by
o marking () the answer which best describes the severity of your
. eurrent Heartburn.. N

B ki

;

-

10) A)  Over the past 2 weeks, m& average episode,of heartburn at night
is: .

le

mild ' . . moderately severe
not very severe - very severe ;
‘ ) somewhat severe - '

Greeyey
Pl
.

e
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10) B) During the past 2 weeks, my average episode of da time heartburn
is:
mild moderately severe
not very severe very severe
somewhat severe ‘

11) A) Over the past 2 weeks, my worst episode of heartburn at night
vas:

mild . moderately severe

not very severe very severe
somewhat severe

11) B) Over the past 2 weeks, my worst episode of daytime heartburn .
was:

mitd" ‘ moderately severe

not very severe very severe
somewhat severe

Questions 12 to 16 are about the effect that your heartburn has on many

of your usual daily aetivities. Please answer them by placing the check:
mark (x) in the space which best describes the amount to which your
heartburn interfere with these activities. (worksusual daily occupation) .

12) Over the past 2 weeks, my heartburn haé'jnterfered with my work:

___mnot at all
____ slightly
____ somewhat
____ moderaie‘I y
a2 great deal

13) Over the past 2 weeks, my heértburn has interferéd with my hobbies:

not at all
sTightly
somewhat
moderately
_____a great deal

———
—
e —
—
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14) Over the past 2 weeks, my heartburn has interfered with my ability
to enjoy my food: \

.

____not at ali
| s1ightly .
. somewhat .
moderately '
a great deal
15) Over the past 2 weeks, my heartburn has interfered with my going
out to visit friends: T
_____not at all
___ slightly
_____ somewhat
"% moderately
__;_ a great deal
16) Over the past’'2 weeks, my heartburn has interfered with my other
. favourite social activities:
_____not at all :
- slightly
. somewhat
_____moderately
____ a great deal

Please identify‘theig,aéiivities:

&

17)\0ver the past 2 weeks, have you lost any time from work QUé to your ¢
heartburn?

¢

yes, if so how many days
‘no
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18) Over the past 2 weeks, how much antacid would you say you have
taken, on average, in a 24 hour period for the relief of your heart-
burn? .

____mls., if you use a liquid (a bottle contains 200 mis.)
___ tablets, if you use tablets

19) Over the past 2 weeks, have you been able to dress yourself?

___Ygs
yes, with difficulty
" no :

20) Over the past 2 weeks, have you been able to put on your shoes?

yes »
yes, with difficulty
no

— i

»

If you do not do regular household activities, please Skip té‘Question‘
24. ‘ o ' . .

21) Over the past 2 weeks, have you been able to make the beds?

yes

.. yes, with difficulty
.no

22): Over the'past 2 weeks, have you been able to clean the bath? °

yes' _ .
" . yes, with difficulty
no

23) Over the past 2 weeks, have you been able to clean the floors?,

yes

_ PN
- yes, with difficulty
no
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Questions. 24 to 33 contain a list of some of the other symptoms that ~

" people with heartburn may at times develop. Please use a check mark

(x) to indicate the ones, that you have had. »
24) difficulty swallowing solid food or fluids

25) nausea

26) vomiting

27) regurgitation (the sudden appearance of bitter or sour tasting

fluid in your mouth which you have not vomited
up. This fluid may be bile stained, a green

. colour)
28) .- belching up large amount of gas (flatulence)
29) _ difficulty belchfng up ges 25
30) ___diarrhoea |
31) __- swelling of the abdomen
TM‘#_A) 32) __ passing excessive-gas through the bowel
33) ___ a persistent cough ‘

If you don't have any difficylty with regurgitation, Skip to Question
39. , . | :

!

If you have suffered from regurgitation, please use a cheeck (x) mark to
indicate whether it occurs: - ]

34). ___ after bending or lifting oEjects
35) _  after large meals
.36).____‘after'1ying down following meals

. 37) __ after 1yjng.down not following meals

38) during sleep

If you don't have any diffieulty swallowing, Skip to Question ¢4:

y
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If you have difficulty swallowingl, please indicate with a check mark (x)

whether it occurs: ( . .
39) occasionally after solid meals
40) with cool liquids
41) after the first bite
42) with a need to drink liquids for relief
43) with a need to go to hospital for relief-ef.the_blockage °
. . /
44) Everything considered, would sou describe your health these d;;Eﬁnf///
very good
pretty good
not so good
quite poor

45)

46)

Over

——

Some people with heartburn have problems with other aspects of their
general health. For the next 7 Questions, please mark (x) the answer
which best applies to you. ‘

thedpast 2 weeks, how have you been feeling in general?

"in excellient spirits

in very good spirits

in good spirits mostly ‘

I have been up and down in spirits a Jot - | B
in low spirits mostly l )

in very 1ow.spir1ts‘

the past 2'weeks,,nave you been bothered by nervousness? o

extremely so

very much so

quite a bit \‘__

some -- enough to bother me

it .

—

a little
not-at atl

-
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47)

48)

49)

50)

AR
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Over the past 2'weeks; have you felt so sad, discouraged or had so
many problems that yoy wondered if anything was worthwhile?
extremely soO
- very much SO0
,quite a bit .
some -- enough to bother me’
a 1ittle bit '
not at all

-~
——
pu=m e ——

'4

the past 2 weeks, how happy, satisfied or pleased have you been
your personal life?

extremely happy

very happy . ’J__j
fairly happy

satisfied -- pleased
somewhat dissatisfied
very dissatisfied

the past 2 weeks, have you been anxious, worried or upset?

extremely soO

very much so

quite a bit

some -- enough to bother me
a little bit

not at all

RRARR

Over\the past 2 weeks, have you been wakﬁqg up fresh and rested?

every day

most every day

fairly often

less than half the time
rarely

none of the time

RRRRR
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Over the past 2 ﬁeeks, have you felt down hearted and blue?
___all of the time | .
md%; of the time

a good-bit of the time

some of the time

a little of the time

none of the time

4
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1.1)

1.2)

1.3)

1.4)

1.5) °

INITIAL CLINICAL ASSESSME%T FORM

1. Identification Information

i

Patient's Name: . -

surnamé given name other
Marital Status: " Married
Single
Other
Address:
Telephone Number:
area "code local p

-~

Information concerning a close friend 6n_re]ative, not living
with the patient, but who will always know the patient's
whereabouts. T s

o

Name: L

surname given name " other

Address:

Telephone Number:
s area code local

Relationship to patient:

© 108
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2. fGeneral Information

o~

2.1) Date of clinical assessment: _ J
day month . year

F

2.2)  Institution:

?

2.3) Attending Physician: _/Surgedn: B

2.4) | Sex: (2.5) Race:
male female

2.6) ,Age (in years): (2.7) Date of birth:

day month year

2.8) Employment status:

emplpyed: unemployed:

nature of work: ' how long:
o years months days

does it involve:-

previous
bending? __ __ employment:
. yesg no . .
specify reason for unemployment:
1ifting? :
: yes no
is it full time? _
yes
or part time? __
: yes

if part time, specify reason:

2.9) Does the patientihave regular hobbies?

yes no

if yes, do they involve:
| bending? . o
yeg no

1ifting? __
yes no
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3.1)

)

3.2)
3.3)

3.4)

3.5)

110

3. Brief Summary of Oesophageal Disease . \

»

Please summarise the main features of this patient's reflux
history. Include comments on :the presence or absence of heart-
burn, dysphagia, regurgitation, nausea, vomiting and flatu-
lence. ‘ .

‘\

Has the patient experienced any of the following complications?

Stricture - Date of onset:
yes no (if yes) day month year
. Haemorrhage "~ Date of onset:
‘ yes no (if yes) day month year
Other ‘
‘ . yes no .
please specify: Date of onset:

day month year

Antacid Use:
yes no.
if used Name of preparation
unit dose for an episode .

average frequency of use
average total daily amount
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4. Health Status .Form

-

Using whatever clinical information you have availabie {but.not the
completed patient self assessment questionnaire) please complete this

form.

4.1) Today, the total health of this‘patiént is:

poor ) . fair ' good

4.2) Today, this patient's socia functioning is:

poor . fair E?/g:od

. . poor to fair y — fair \ good

4.3) Today, this patient’s emotional functioning is:

poor | B _____ fair to good
. poor to fair -————l fair ' good
T - \
4.4) Today, this patient's physical functioning is: .
i - poor . o %air to good
o poor to fair . _ fair good

4.5) If the patient is incapacitated in social, bmot?ona] or physical
function, do you consider that it is due to disorders other than

the patient's oesophageal disegse?

|3

—————

Yes No.

Iffyes, please apecify your reasons: i
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4.6) How would you rate the severity of this pafient's oesophageal

condition?"
mild
not very severe

- somewhat sevire ¢

moderately severe

very severe

e

.

.

2
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- 5,2) “Medications. . - . _
((’#“\\\\\ Treatment for Gastro-oeso:;;geq];Ref]ux;with{h_thelLast.Month

. | \ - 113

. Scrjier History
5.1) Medical probiems other than géstro-Oesophageal reflux.
Has the patient had any of the following:: -5

S | o yes  no
(if yes, indicate wheré upplicable)
. . -

. Date of onset and_comments

Gal) b]adder'Hisease

vagotomy . y “:;:::>EJ.«

. gastric ulcer : - .
:duodenatl ucler | -

angina pectoris

scleroderma : _ ’ .

L]

recent weight loss
other (specify) _ .

W

Drug Name Dose/Frequency From To

1o -

e S

g R

Other medications? yes, (if so complete below) no

(particularly if the patient has been taking steroids, analgesics
.. or anti-inflammatory drugs include in the list below)

Drug Name, 'Dose/f-‘ngquency’ From To Indication
1
2. : —
3. : .
/2
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5.3)

5\4)

6.1)

6.2)
9.4)
6.5)

Smoking Habits

Non Smoker. pre/Cigar smoker

ex-Smoker Years shoked I Averagé no. daily
Years étopped . _

Cigarette now __ Years smoked Average no. daily

Drinking-Habits

(use 10 ~ ml spirits (1/3 oz)

100 ml beer
non-drinker -;

ex-drinker

current
drinker

-

2G a{ZSho1
0

3.
4.0G alcohol)

years imbibed Daily average

(Gms. alcohol)
years stopped

years imbibed Daily average

‘M4

(Gms. alcohol) _

® - r

® .
6. Physical Examination

Date of physical:

s ' day month year o
Height (cms.) (gT;?L weighf (kgms. )
Blood pressure __ mmHg (syst.) . mmHg. (diast.) ‘ arm.
has the patient any evidence of l{ver-disease? _____yeglp_____ no
if yes, specify: | N .

~
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7.1) Date of procedure

-7.3) Was the procedure technically satisfactory?

8.1) Date of procedure

S - 115

OESOPHAGEAL FUNCTION STUDIES

7. Acid Perfusion Study

day month year

7.2) Nhere'was the procedure performed?

Hospital
Address

——r——t—

yes no

7.4) Was the result positive

negative
indeterminate

if positive duration of acid perfusion minutes.
duration of second saline perfusion minutes.
if indeterminate specify reason

3. Oesophageal Manometny'

day. month Jear

8.2) Where was the procedure performed?

Hospital

Address .
) é .

prdcedure technically satisfactory?

yes ne
<
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9.1)

9.2)

9.3)

9.4)

9.5)

9.6)

9. Upper Gastrointestjoal Endoscopy

Date of the prochure:

Were there any of “the following seen?

haemorrhage or mucosal denudation.

116

day month year
Hhere-was the procedure performed?
Hospital:
Address:
Endoscopist: .
Nqs the procedure technica]ly adequate?
. yes no
_Did the appearance of the oesophageal represent?
Grade 1. _ - normal or diffuse erythematous colour.
Grade 2. - friable or with exudéte on the mucosal surface.
‘Grade 3. - presence of ulceration or erosions.
Grade 4. - severe ulceration or stricture formation with ..

yes no -
Gastric ulcer Duodenal -ulcer
Other lesion if so, specify:
Were oesophageal biopsies taken?
yes no
if yes, was the result Abnormal Normal

if no, why not: - Specify:
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R 10. Scintiscan
) : 10.1) Date of procedure:
4 day  month  year
10.2) Where was the procedure performed?
Hospital: {
Address : kf
10.3) Was~the procedure technically adequate?
_ yes no
10.4) Was the result: FPositive Negative

(please include copy of the report)
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11. Procedure for Entering a New Patient Into the Study

Once the preceding items have been completed and a tentative date for
surgery identified, please complete the following items and then call
the Methods Centre.

11

11.
11.

11

n

11

11

1)
11.
11.

2)
3)
4)
5)

.6}

1)

.8)

.9)

Date of surgery: -

Patient's Name:

I

Patient's Study Number:

Name of Participating Centre:

- Age of Patient: years

Were exclusion lesions found at Endoscopy?
(gee item 9.5 in Initial Clinical Assessment Form) yes no

Endoscopy Grading of Desophagitis:
(see item 9.4 in Initial Clinical Assessment Form)

Now proceed with the randomization schedule

Procedure of Randomization

Date of Randomization:

day month year
Call Methods Centre: St. Vincent's Hospital, Melbourne, Vietoria .
03-41 0221 ’
Repeat Information 11.1 to 11.6
You will be given the patient's randomf?ation category:
surgical _ medical:

If Surgical
Name of Surgeon:

Send in Form 1: Initial Clinical assessment Form with copies
of all reports.

_ Arvange for first follow-up vieit.
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11.10) If Medical

Send in Form 1: Initial Cliniecal Assessment Form with copies
of all reports. :
Initiate medical therapy.

Arrarge for first follow-up vieit.

11.11) This form has been completed and submitted by:

(Signature)

D
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1.1)

FOLLOW UP CLINICAL ASSESSMENT

-

j. Identifying Information

Patient's Name:

surname given name other

(complete the rest of this page ONLY IF CHANGED from last asscssment)

1.2)

1.3)

1.4)

Address:

Telephone Number: .
: area code local

-4

Information concerning a close friend or re1afive, not living
with the patient, but who will always know the patient’s

whereabouts.

Name:

gurname given name other
!

Addrgs?:
(B

‘Telephone Number: :
: area code local

Relationship to patient:

]20/::5
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2. General Information

2.1) -Date of assessment:

_ day month year
2.2) Institution; | *
2.3) Attending Clinician:
2.4) Sex: (2.5) Race:

male female
2.6) Age (in years):
2.7) Employment status:
unchanged from last assessment (skip to next page)
changed from last assessment (complete this section)

employed: unemployed:
nature of work: how long:

years months days

does it involve:-

previous
stooping? ___ employment:
yeg no ’
bending? specify reason for unemployment:
yes no
Vifting?
yes no
full time?
part time?

S

2.8) Usual daily activities (including hobbies)

do they involve: stooping?
. ' yes no
bending?

yes no
Iifting?

yes no
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3. Brief Interim Summary

3.1} Please note the items comnented upon in the last assessment and
indicating their progress. Information should be obtained from
the patients diary as well as the patient.

Has there been a change in the following since last assesament?
yes no (if yes complete the following)

Has the patient experience ahy of the foi]owing complications?

._\jf" 3.2)  Stricture Date of onset:
yes no (if yes) day month year
3.3) Haemorrhage Date of onset:
. yes no (if yes) day month year
3.4) Other Date of onset: :
yegs no ~ day month  year

please specify:
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4. Health Status Form

ion you have available (but not the

Uging whatever elinical informat
omplete this

completed patient gself assessment questionnaire) please ¢
form.

4.1) Today,.the gotal health of this patient 1is:

poor fair good

4.2) Today, this patient's social functioning is:

poor fair to good
4 fair .
poor to fair _ : - good

4.3) Today, this patient's emotional functioning is:

poor fair to good.
. fair

poof to fair good

4.4) Today, this patient's physical functioning is:

poor fair to good
fair
- poor to fair ____good
L

A
) 4.5) If the patient is incapacitated in Social, emotional or physical
function, do you consider that it is due to disorders other than
the patient's oesophageal disease? -
Yes ) No

. & o
If yes, please specify your reasons:

<~
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4.6) How would you.rate the severity of this patient's oesophageal

condition?

mild

not very severe
somewhat severe
moderately severe

very severe

124
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5.1)

'5.2)

5.3)

5. Further History

Other Medical Problems {either new or continuing)
since the last assessment has the patient had any of the follow-
ing: yes (eheck only where applicable)

-

Gall bladder disease-

Gastric surgery
Vagotomy
Gastric ulcer
Duodenal ulcer

'Angina pectoris

Scleroderma
Recent weight loss
Other (specify)

Current Medications.

Drug Name

! Date of onset and comments

o

fa

125

no

T

o

. Dose/Frequency From

Yes (completé'below) No

" To

Smoking Habits.

Yes

any change since last assessment?

(provide details below) NO

-
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5.4) Drinking Habits: ' any cﬁange since last assessment?
Yes ‘ (provide details below) No
¥, . )
~ »
4 ' s -“ '
5.5) Study Medication Cohsumption. R
 ANTACID
Vo]ume'prescri bed ..~.a.. mls. Date prescribed __/_/__ '
’ . ) . dy mo yr
Volume remaining ........ mls. Date of visit _/ /__
. . dy mo yr
CIMETIDINE \ ‘
, Number of tablets prescribed ~ Date prescribed _/ '/
S ‘ dy mo yr
Number remaining ) Date of visit __/_/__
] - ' dy mo yr
. .
. 6. Physical Examination
'6.1) . Date of physical: o
- day month year
,&;2) Height “ {ems. ) (6.3) Weight - (kgms.) \
6.4) Blood pressure imHg (syst.) - mmHg. (diast.) ' arm.
6.5)' Has the patient any evidence of Ziver;diseaée? ___ yes no

4

if yes, specify:




SURGICAL REPORTS

.1. Patient's name: : \l\

surname given name other
2. Date of operation: / L ' / a en)
L . day month year
3. biame ‘of surgeon: - S R 4
4. Type pf anaesthesia: o ‘\\
5. Type of procedure: _J . .

6. ODuration of dhaesthesia:
7. Volume of blood used: )
8. Surgical complications 7N
.~ (within 30 days of procedure) ' - . /,—-.
_ N Yes ' ‘ No ’
Wound In*tion .
- .. .« Pulmonary Infection -
, - & pysphagia ~.
‘Pulmonary Embolism
) :
9. Duration of Hospitalization: gay
Thig form. is completed and submitted by . '
< - 7 /
' " .(Signature) day month year
s ® T . ' k ‘ ..’x.. B
» / Y% )
- 127 LEn



‘~ B

PATIENTJNITHDRANAL FORM .
1. Patient's name: )
: ‘ surname given name - other
. ’ .~ : '
5. Patient's Study Number: _ =7
3. Date of withdrawal: / / ,
, day month year ¢ \ _
4. Reason for withdrawal: | . {
(a) Patient's decision
: - Unco-operative ~ - __ . - .
U ‘ Loss to foH.ow-;up o (
J- Other
' : ' Specify: _.
’ — ; . —
! ~(b) Physician's decision A\ \___/
| ' N . Unco-operative B —
Loss to follow-up _* e ' .
Other ' _ ' ‘
¥ ~ Specify: __ - " A
L{ . {c} Pfotmgi Violation g
.3 Antireflux surgery in patient ‘ _
g assigned to medical group © pate: __/ _ [/ __
{ _ R | . ) dy mo yr ‘
i . \ (d) Death ; S Date: __/ __ [/ __
i ' o e e dy mo yr
i . Specify cause of death and attached autopsy report if avaﬂab]e'.g -
. \ - P
& ’ .. :
. (e) Serious-illness Date of Onset: __/ ./ __
' . . (preventing follow-up) . .dy mo yr
e ‘Specify: -
1 ‘> )
L i S 123'.
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(f) If more than.one reason for withdrawg, list below in
descending order of importance. -
[ .
il
(g) Any further details concerning withdrawal?
_ f
L—
‘u\\\ .
~E -
Date of. Report: / /

s

-—

day month year

Submitted by:
) A (Signature)
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STUDY OF GASTRO-OESOPHAGEAL REFLUX THERAPY

*
-~

Infor'maz‘;-zibri for Fgmily Physicians j
: ~

The best possibie form of therapy for your patient's reflux has

| yet to be established. Currently it is not known with certainty if medi-

cal or surgical therapy, a combination of both or neither comprises the
best treatment.

‘For these reasons, this and a number of other hospitals in
Melbourne are participating in a study of its management. Both therapeu-
tic reqimens are known to give symptom relief and can be administered
wit ttTe risk to the patient. ‘

. Your patient has agreed to participat® in this study and the ran-
domization process has selected that he/she be entered into the Medical

group. This does not imply that he/she has been denied a surgical proce-

dure known to be of superior benefit.

He/she is to receive therapy with Cimetidine 300mg. Q.I.D. in
addition to dietary advice, elevation of the head of the bed and antac-
ids.

Your patient will be seen every 2 weeks for 8 weeks and then at
3,6,9, and 12 months afterwards. Regular reports will be sent to you
following each visit. .

If you have any queries, if any difficulties arise, or if your
patient must withdraw from the study, for,any reason, please let us know.

(Signature)

e 4 : ( Hospital )

NOTH: -

If the patient is randomized into ‘the surgical/group, all para-
graphs are the same except for the 3rd, which becomes :

Your patient has agreed to participate in theﬁstudy and the ran-
domization process has selected that he/she be entered into the Surgical
group. An antireflux has been/will be performed by Dr. on

, 18 ' ’

130
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* INFORMED CONSENT DOCUMENT

Gastro-oesophageal Reflux_ Study

The undersigned hds been fully informed that ~ TN

: (Miss, MeNMrs. ,Mr. )
has been enrolled as a volunteer patient in the above named study.

The undersigned has been told tha# his symptoms are caused by re-
flux of stomach contents into the oesophagus (gulilet). He has been told
that a surgical procedure, that is well established, is available to re-
duce this reflux and in many patients it results in relief of symptoms.
He has been told that the surgery is not experimental. However it is not
known for sure whether it is superior to drug medication in relieving
symptoms. o

The patient has been told that a Fandom selection process will
indicate whether or not surgery will be performed and that this is the
y technique that is known to conclusively demonstrate whether the ben-
efits of surgery significantly exceed its side effects. Fhis is the only
aspect of the study that is experimental. . :

The patient has been told that the complications of surgery can
include a small risk of death and among others difficulty vomiting,
belching and swallowing and the usual anaesthetic risks which attend ail
surgery of this type. '

The volunteer understands that his consent may be withdrawn at
any time and that participation in the study discontinued and in that
event he will continue to receive the best known medical care. If the
treatment does not include surgery, the patient knows that he will re-
ceive treatments also known to be of value in sympthm relief. He knows
that the follow-up includes a visit every 2 weeks for 8 weeks and then

visits at 3,6,9, and 12 months. He is aware that it is proposed to re-
peat the investigations at 3 months and 12 months after the beginning of

* treatments. .

The volunteer understands that complete confidentiality will be
kept both in terms of the hospital and clinic records, and that the re-
cords will be put together with similar records from all cooperating hos-
pitals at the University of Melbourne. .

Signature of Witness A Signature of Patient

Addresq‘and date Hospital number,address,phone number

I, the undersigned, have defined and fully explained the study to the a-

bove volunteer patient
' Date: / /

Signature of Invegtigator Day Month Year

131
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INSTRUCTIONS FOR PATIENTS REGARDING REFLUX STUDY

Thank you for agreeing to participate in this important study.

Here are some simple things concerning your part in the study.

Your doctors will have described the study to you. If you wish to
have any more information, please don't hesitate to ask.

Please record in the diary provided any symptoms you may experienée.
Please note the time in the space provided for that date.

Br{ng the diary with you to each fo]]ow—dp visit.

You wi}1 be given medicines for your condition by your gastro-
enterologist. Please continue td take them for as long as he
prescribes for you. If you run out, please contact him.

If you change your address, please notify your gastroenterologist
immediately. . '

1f, for any reason, you can no longer pariticpaté in the study,
please notify your gastroenterologist immediately. .

fa
YOUR HELP IS GREATLY APPRECIATED! \

b
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