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I LITERATURE REVIEW

A. INTRODUCTION

' Pgtn 1s a major human-concern influencing. every aspect of’
“1ife; in disease it is the most frequent symptom which compels patients
to seek medical counsel. Whereas acute symptomatic pain sérves the
useful purpose of warning the individual and is a useful dJagnost1c a
 aid for the physician, chron1t ‘pathological pain often 1mposes severe
] emotional, physical and economic stresses on the pat1ent on h1s _

4

: ufamlly, and:on-soc1ety.
The»ub1qu1ty of pa1n as a signal of t1ssue damage leads
most of us to expect its occurrence after injury> We take it for
granted that the.intensity of pa1n we feel is propo;t1ona1 to the
extent of damage In fact, there is much evidence (Beechery 19563
Petrie, 1967; Melzack, 1973; Melzack and Chapman, 1973) thaE:pa1n
is not simply a function of the amount of bodily damage alone.
Rather, the amount and qua11ty of pain we feel are “determined by
~ a number of factors, including cultural va1ues past exper1e?ces
and how we11 we. remember them, the mean1ng of the pain- prod7c1ng
situation, together with other 1nf1uences such as attent1on\

" distraction, anxiety end suggestion. S
| A . . T~
. Burke (quoted by Beecher, 1959 a: p. 62) has sa1d "Pain.’

and pleasure are simple ideas incapable of defin1t1on “Bishop
(quoted by Beecher 1959 a: p 62) defined pain ‘as "what the subject -
says hurts". -A so- “called operat1ona1 def1n1t13nuof pain, where
cr1ter1a such as the subject's statement, a gry, 2 ske]eta{vw1thdrawa1'
- oor- other reflex are employed to denote the presence or absence of pain,
is st111 not..a def1n1t1on in any dsat1sfactory sense. Pain refers to e
an exper1ence, not to the behaV1our produced by that exper1ence
Me1zack (1967) has perhaps formulated the most successfu]
definition of pain. He defined pain as a_perceptual exper1ence .
whose qua11ty and 1ntensity are jnfluenced by. the un1que past h1story
of the individual, by the meaning he gives to the pain- produc1ng
situation and by his "state of mind" at the moment in this way,

. . - 5
- . .
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pain becomes a function of the whole 1nd1v1dua1, 1nc1ud1ng his
present thoughts and fears as well as h1s hopes for the futyre .
Pain, therefore, can be said to reprasent the results of at 1east
three neurophysiological processes:
. . -
1) a sensory-d1scr1m1nat1ve process whereby stimulit are
localized in space, time and along an 1ntens1ty continuum.

2) tivational-affective component which provﬂdes the
erful drive and unp]easant effect that tr1ggers-the
organ1sm s protective mechan1sms and

3) cognitive influences such as anxiety, anticipation or .
memory of past experiences.

-
T

There are several possible approaches to.the symptomatic
relief of severe pain including: .interruption of afferent pathways,
either chemically or surgically; ndissociation” of the patient from
his pain as achieved by such psycholog1ca1 devices as suggest1on or
hypnosis; interruption of perceptual pathways by pharmaco]og1ca1 means.

- Today the most widely used method of treating pa1n, both acute'or
chronic, is pharmacotherapeut1c intervention. .

Pharmacological intervention may 1nvo1ve the ut111zat1on of
narcotic or of non- narcot1c analgesics. While the opiates and opioids
as a group are re11ab1e and powerful analgesics they possess features
which lead to tolerance and possess a high potential for psychic and
phys1ca1 dependence.” The non-narcotic analgesics generally available -
today have other disadvantages, the two most 1mportant being: . ‘

1) Their inefficacy against severe pain. fj
2) Their high incidence of side-effects,
part?tu]ar]y in causing gastrointestinalﬁ —
reactions. :
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"i:D ' Thgre‘js thus a continuing need for a pain-relieving drug which:
. » L tee o .

1. produces arfalgesia of a quality similar to that of
morphine. ' .

2. 1is effective when administered orally i.eug*éé édequate
gastrointestinal apsorption, ' X

. i

3. causes little or no respiratory or'circu1atory'depﬁession.
4. has a low side-effect potential especially in regard to \u
the central nervous system, the gastrointestinal tract- )
and renal functions. | ' ‘

t

+

5. 4is non-addicting. -
6. causes little or no development of tolerance to the
analgesic effect (Foldes, 1974; Houde, 1974)

Pharmacological relief of pain may be assessed in man or
animals, although clinical assessment is the ultimate test of any
analgesic (Houde and Wallenstein, 1956). Nontheless, much coritroversy .
exists concerning the best means of clinical assessment of analgesiés,
especia11y when judging the efficacy of oral analgesics. It has .been
long-accepted that the patient's verbal statement is the best indication
of pain relief (Beecher, 1959 a; Lutterbeck and Triay, 1972). The
behavigural (or objective) approach has received very little attention.
As there is some evidence that the behawtoural approach may be at least

.,as sensitive as the subjective approach (Parkhouse and Holmes, 1963)
| these two methods of assessment will be compared in the present study.

=
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B. MEASUREMENT OF ANALGESIC ACTIVITY -

Thé analgesic activity of drugs has been evaluated using - . > -
. three different approaches; :

¢
1) by the measurement of relief of experimentally-induced -
"pain" in animals. '
2) by the measurement of relief of experimentally-induced
pain in man, and
3) by clinical assessment or the measurement of relief of
- pathological pain in man.

Most of the early studies done using experimenta]]yrinduced
pain were done on man; the use of animals as subjects is more recent.
Miller (1948) has commented that since péin is a subjective phenomenbn,
it should be more easily characterized in man than in an animals.
Somewhat paradoxically the opposite seems to be the case as far as
experimental pain is concerned. In any case, final appraisal of
analgesic action must be based on the capacity of the agent to relieve -
naturally oceurring pain such as is a result of disease or trauma.

1. Utilization of Experimentally-Induced Pain in Animals > ‘
Powerful analgesic drugs such as morphine and meperidine

relieve pain arising from almost all pathological sources. They do not

reliably raise pain threshold in man but they do raise the reaction

threshold in animals. The pain threshold can be defined as the first ¢

barely perceptible pain to be reported in an instructed subject under _ -

given conditions of noxious stimulation. The human subject exposed to

experimental paih“rea]izes that the experience poses no real threat to

him, while with pathological pain the consequences are potentially seriousj,

possibly threatening Tife itself. '
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An animal, on the other hand, can scarcely be expected to
make %ych a dis;jnction. When a potentially painful stimulus is
given to an animal, the experimenter commonly takes as an end-point
a reflex movement of some sort, although it can not be said with
assurance ghat.the animal feels pain at this point. The point at
which the animal responds is therefore more proper1y referred to as a _ o
npeaction threshold" rather than a “pain threshold". As Beecher
(1962: p. 143) says "Pain is pain to an anima1,'presumab1y, and all
pain (is) serious and significant". Elevations in reaction thresholds™"
in animals may thereforebe regarded as very different from changes in '
pain tolerance in man, .but may correspond more closely to pathological
pain.

, The ultimate value of analgesic assays in animals is based on

how well the results can be used to predict clinical therapeutic activity.

The finding that nalorphine was nearly equiva1eht,in clinical analgesic

potency to marphine was at first greeted with surprise because nalorphine

was inactive in animal analgesic assays, such és the hot plate and tail

flick tests commonly used at that time. In fact, nearly a decpde later,

inactivity in the mouse hot-plate test was a criterion emplgyed that led

to the characterization of pentazocine as a 'non-aéHTEfTﬁaﬁggna1gesic,

because activity in this test was thought to be more nearly related to ‘

addiction 1iability than to analgesic utility. (Archer et al, 1964). '
Houser and Paré (1973) have outlined the characteristics of an

acceptable pharmacological test for analgesia as the following:

: 1. sensitivity - the ability to detect various classes of
drugs at relatively low doses known to be analgesic in man
2. specificity - responsive to only those agents that are
active in man . B
3. objectivity - response measured should not rely on a
subjectiwe evaluation '
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4. the procedure should reflect higher nervous function - not
simpTy'spinal reflexes .

5. simp]itﬂ;ﬁ of behavioral response - so that cognitive f
processes are not involved

6. reliability - the test should give nearly jdentical
results when repeated.

Animal experiments offer advantages that make them an indispensable
preliminary and complement to clinical trials. These advantages include:
13 the abundance and readj availability of experimental

animals. ' '
2) the method is relatively inexpensive and permit$ rapid’
accumulation of results suitable for statistical analysis
3) the histories of the animals in a particular sample can
be much more alike than is possible in a human sample, that ‘
is, there is a possibility of working on genetically homogeneous o
_subjects, and ' \ |
" 4) the fact that the animal experiments are not subject to
the same ethical restrictions as experimentation in man
(Harris, 1956).

Unfortunately, the correlation of analgesic perfofmance in

. 1
- animals with that in man has 1eft much to be desired, although some .
methods are more successful than others. While most methods are

responsive to the effects of the narcotic analgesic agents, many fail
in the evaluation of the salicylate (ASA) class of compounds and/or
“the narcotic antagonist analgesics.

’ H

One special problem with pain is that the vadequate stimulus”

for-it, is said to produce tissue'damage with possible errors ensuing
when subsequent measurements are made. " A second problem is -the ‘
assumption that the response in animals isitruly a measure of pain. Many
of the responses employed in animal studies are merely spinal reflexes
which may not'accurately reflect cortical and thalamic evaluation of
pathological pain in humans. There is also the problem of the conditioning

v
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of animals when they are used more than once; hence appropriate controls
in technique of stimulus application and in sequence’ of agent adm1nistrat1on
are necessary. ’ )

L]
- .
e

The, existing methods of algesimetry }n animals can be divided
into five/ categories -~ thermal, mechanical, chemical, electrical, and

a. The}ma » Methods " '

Of the thermal methods, the mouse hot-plate test (Noo]fe and
MacDonald, 1944); and rat tald¥-f1ick test (D'Amour and Smith, 1941).have
found the greatest use. Thermal methods, though, reflect the ability of these
drugs to inhibit spinal reflexes associated with thermal stimulation.

Since pain in man is known to be mediated by higher centres, these tests

may not provide a relevant animal mode] even for the narcotic analgesics.

The tests are easy to perform, require 1ittle instrumentation and have a
we11 defined end-point. In one ‘case, the response is paw licking, withdrawal,
or escape attempts of mice when p1aced on a heated plate maintained at

55°C. and in the other, the tail movement of rats in response to radiant
heat exposure. Repeated tests can be performed affording the advantage

of using the animal as its own control and establishing time-response
relationships in the same subjects. | -

These tests have generally been shown to be reproducible in
determining relative potencies of narcbtic analgesics at doses approximately
ten times higher than those used in man. The mouse hot-plate test is )
usefgl only for narcotic ana1ges1cs ASA-1ike drugs only prolong hot plate
rea§i1on times 1n mice at near toxic doses. Nalorphine-like drugs, are
also 1neffect1ve in the mouse hot-plate test (Harris and P1erson 1964). \)

~

>g
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. The rat tail-flick test has been shown to be capéb]e of
-"\_/

detecting aqa]gesic activity with both ASA and nalorphine-1ike drugs;
although these findings are not consistent with 211 investigators.
(Harri¢ and Pierson, 1964; Winter et al, 1959).

" The tail-flick test has been used -less frequently with mice.
As in the rat, ASA-like drugs are active only at near-toxic dose
Jevels. Nalorphine-like drugs show a transient effect at high dose .

levels only  (Taber, 1973).

-

b.. Mechanicé] Studies
— ).

Pressure-induced pain was used for analgesic testing before

the advent of the thermal methfods. In its simplest form, pressure is 4
applied to a rodent's tajl with a forceps or artery clamp and the
“end-point is the animal's biting, squeaking or attempts of escape
(Bianchi and Francheschini, 1954). Since this response is assumed to

be mediated in the CNS at supra-spinal centres, it is more analagous to

" human pain. Unfortunately, it lacks complete objectivity as measurement
involves a subjective judgement on the part of the experimenter. This

" method also has -the drawbacks of lack of precision in measuring the amount

of applied pressure and jnability to use repeated stimuli because the tails
become hypersensitive after a few tests. Several other methods have sought
to gain more precision and repeatability by using a controlled gradual
increase in pressure (Green, Young 1951).

Enhanced sensitivity can be achieved by measuring.the reaction threshold
after pressure is applied to inflamed tissue. Hyperaesthesia can be induced by
inflaming a rat's paw with a subpiantar injection of a yeast suspension
(Randall and Selitto, 1957). Comparing drug-induced alteration in the
thresholds of the inflamed and normal paws was originally thought to provide a

. means of discriminating narcotic from anti-inflammatory analgesics. Narcotics
would be expected to raise the threshold of both paws; anti-inflammatory

‘analgesics would affect only the inflamed paw. The narcotic antagonists, however,

have no anti-inflammatory action yet they too raise only inflamed paw threshdlds.
(Winter and Flataker, 1965). Moreover, even ASA-type drugs can produce |

B
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ana]ges1a in these tests under conditions in which their.
anti-inflammatory activity cannot be detected. (Gil1foil,
Klavens and Grumbach, 1963).

¢. Chemical Methods.

_ Since the initial observation that an intraperitoneal
injection of a radio-opaque dye could elicit a‘syndrome characterized
by squirming, stretching,'cramping or writhing which could be blocked
by various analgesics (Vander Wende and Margo11n 1956), a wide
variety of chemicals with similar effects have been proposed as
potential challenges for analgesic tests in mice and rats. A
writhe is commoﬁly considered to represent a combination or a
sequence of arching of the back, pelvic rotation and hind Timb
extension. Perhaps the most.widely used writhing agents have bgen
pheny]qu1n0ne and acetic acid. Other writhing agonists shown to
be antagonized by ana]ges1cs ih mice 1n1cude bradykinin, aconitine,
ATP, potassium chloride, acetylcholine, epinephrine, oxytocin and
hydrochloric acid (Taber, 1973). The agents differ in their time-response
curves. It should be noted that there exist considerable strai
differences in mice in response to writhing agents and d1fferen£es in
the sensitivity of the different writhing agents to the action of
gna]gesics (Bhalla et al, 1973).

The chemical methods.are simple to perforﬁ'and require no
instrumen}ation " Their major drawback is that many drugs with no
proven clinical ana1ges1c activity may be detected as “"false, positives"
‘(Chernov et al, 1967). Adrenergic blocking agents, ant1h1stam1nes,
cholinomimetics, muscle relaxants, psychomotor stimulants, serotonin
antagonists, MAO inhibitors, and neuroleptics have all been shown to be
potent. writhing inhibitdrs. Many of these false pos1t1ves can be
eliminated with careful scrutiny since all the drugs produced other
performance decrements at doses equal to, or less than, those blocking
writhing.
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d. Electrical Methods

Although electric shock has been widely used as a nociceptive stimulus
in conditioning experiments in animals it has found little use in analgesic
screening tests until recently. '

In a procedure developed by Evans {1961), the successive
- intensities at which a rat first flinches and then jumps after its

paws are shocked on a grid serve as a measure of pain. It might be
speculated that the f]inch response reflects the first perception of
pain by the animal and the jump response reflects an emotionally
influenced reaction of the animal to pain. No drugs affect the flinch
threshold but morphine, nalorphine, pentazocine and ASA all raise the
jump threshold (Evans, 1962 and 1964).

In another procedure developed by Carroll and Lim (1960),
vocalization and voca]ization.that persists after termination of the
stimulus are determined by shocking a rat's tail. The.vocalization
"after discharge" threshold, that is vocalization after the cessation
of the stimulus, has been claimed to be most sensitive for detecting
the activity of all but the salicylate class of analgesics (Taber, 1973).
A squeak response involves the participation of-higher centres in the

CNS than those of the heat methods.

Carroll and Lim (1960) found that morphine blocked vocalization .
after the shock at very Tow ddses; but Targer doses were required to
bjock vocalization during stimulation. Lesions superior or rostral to
the thalamus pfoduced little effect on the response to shock, but
transections of the thalamus. blocked vocalizations after.shoek:without
affecting vocalizations'during the shock. These findings seem to add
more support to the‘notion that analgesic testing must use methods in
which the response is governed by more complex levels of integration

“~—%han required for simple reflexes.
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Recently, procedures using tai1-shock—eVOkéd vocalization
in mice have been used with greater frequency. By using the animals as’
-their own controls to reduce individual variation and by jmplanting the
electrodes subcutaneously to minimize impedance, as in the Nilsen procedure,
more reproducible results have been obtained (Perr1ne et al, 1972).
Drug sensitivity is comparable w1th that of thermal methods in mice.
‘Narcot1c analgesics are active in the tail shock test at virtually the
"same doses as in the ho§ plate tests. ASA-like drugs are only effective
at near-toxic dose levels.

The thermal, mechanical, chemical and ele jcal methods have
been compared in the following table to assess their offectiveness in
predicting-a therapeutic human dose of narcotics, narcot1c antagonists
and antt- inflammatory analgesics.

Table 1

Analgesic potency assayed with different nociceptive stimuli.
(data from Taber, 1973: p. 202}

-~

Thermal Mechanical Chemical Electric

(rat tail-flick) (rat paw yeast) (mouse phenyl- (mouse tail-
quinone writhing) - shock)
NARCOTICS .
Morphine 2 2 ] 1
Codeine 2 2 1 1
NARCOTIC ANTAGONISTS
Pentazocine - 2-4 1 1 2
Nalorphine 2 -4 . 1 1 2
~ANTI- INFLAMMATORY :
Acety1sa11cy11c acid. 3~ 4 3 2 3
Aminopyrine 3- 4 2 2 3
legend: 1 = active at 1 to 5 x human dose
: 2 = active at 6 to 25 x human dose
3 = zive at 26 to 125 x human dose
4 = jve at =125 x human dose
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e. Behavioural Methods

The use of operant“ﬁghavioural technidues for testing analgesic
drugs is relatively new. In essence, this approach’ consists of
administering a nociceptive stimulus to the animal wh1ch can be graded
in intensity from subthreshold levels to a level wh1ch becomes aversive.
The animal can decrease the intemsity by the appropriate behavioural
response. The “aversive threshold" can then be obtained.
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, Behavioral methods are probably best exemplified by the
titration procedure ‘designed by Weiss and Laties (1961). Their method
utilized a titration schedule in which animals are trained to press a
lever in order to decrease the current intensity of an electric shock
applied through the floor of the experimental chamber. This method can
be completely automated and detects narcotic and non-narcotic analgesics.
Certain difficulties seem inherent in the use- of thig procedure. The

very complexity of the behavior requires a considerable number of controls

to ensure that the action of the drugs is - upon the pain sense along.

_ Anather difficulty is the determination as to whether the animal's response is

due to an anticipation.of the pain to come or the pain experience ftself.
A low shock stimulus may serve as a conditioned stimulus preceding a
higher shock level (Evaﬁs, 1964).

A simiiar procedure has been developed by Weitzman and others
(1961) for measuring paiﬁ in the monkey also with a titration schedule
and electric shock. They noted that while barbiturates and chlorpromazine
produced a shift in the shock level accepted, they also produced a
change in the variability of the animal's response.

: &

Rodriguez and Pardo (1968) determined the antinoci%eptive activity
of various analgesics in the dog using the pain-induced functional ’ R
1mpai}meht procedure. These authors state that perhapg one reason for the
lack of correlation of results from experimental animal methods with
clinical data is that current .animal methods measure the capacity of the
drug to increase the minimal stimulus required to elicit a nociceptive’
response. Clinically the efficacy of drugs can be measured in terms of
their ability to reduce the effects of suprathreshold painful stimulation.
(Beecher, 1959 a, Houde, Wallenstein and Rogers, 1960). The method of
Rodriguez and Pardo takes advantage of an experimental situation which is
analagous to clinical conditions in which analgesics are used, and {
considers the degree of utilization of the painful limb in ambulation as,
a non-verbal statement of the degree of pain or of its suppression by
analgesic agents.

q
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A weakness of these behavioral.procedures lies in the
degree of training and sophistication necessary for both the
experimenters and the animals. The very complexity of ‘the behaviour
requires a considerable number of controls to ensure that fhe action °
of the drug are upon the pain sense alone as opposed to timing,
memory or some other aspect' of the schedule, such as negative
reinforcement. Therefore, these methods are perhaps of greater
theoretical interest than they are of practical importance as
screening devices. However, the complete ohjectivity of the recorded
response and the -advantage of being able to obtain a continuing
measurement of the animal's performance during the action of.the drug
partially compendates for the limitations of the method.

- _ ‘ \.

2.. Utilization of exper%menta]ly-induced pain in man e

The need for a method of experimentalJy-contriviﬁg'pain in man
to test the analgesic power of new and potentially useful drugs has
resulted in many approaches but results obtained with each of these
methods, have not been able to dependably predict analges1c effect1venes§
against patho10g1ca1 pain.

The assd%ption of all methods using experimentally-induced pain-
in man to measure the effectiveness of analgesics is basically that
analgesics will raise the normal pain threshold. Hardy, Wolff and
Goodell have long advocated the view that the pain threshold represents
_ perception of pain and that the threshold for perception of the pa1n
under normal circumstances is approx1mate1y the same in all SUbJectS and -
in the same subject at varying times of the day. There is a notable lack
of confirmation of this view, not ‘only with their own rad1ant heat
technique but by other. methods as well (Beecher, 1959a).



" pain (Harris, 1956).
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" The variabiiity of the pain threshold may wel] be accounted.
~ for by the reaction or processing component 1nf1uenc1ng the pa1n
threshold. Beecher [(1959%a) has summar1zeé’consloerab1e evidence
for the 1mportance of the reaction component in analgesic: -studjes’
demonstrat1ng. '

1) effectiveness of emotion in blocking pain, for example

' that of euphoria or that of anger in combat, or fear. A
2) s1gn1f1cance of the wound in determining the pain. *
exper1enced : )
3) the powerful effect of p]acebos, and
4) the evidence for the greater effect of p]acebos in- the
~ presence of 1ncreased stress. - o
S

Many other factors may affect the pain thresho]d 1nc1ud1ng
age, sex, race, diurnal variation, fatigue, adaptation and suggest1on,
just to name a few. (Beecher 1959a). -It is difficult, if not impossible,
to reproduce 1n the laboratory the reaction component produced by the
pain of disease or trauma. TRis has 1mposed a very great Timitation on .
experimental pain to the present time. The very fact that powerful
analgesics have not clearly been shown to produce a dependable elevation 9
of experimental pain thresho]d in, man yet are universally found to be
effective in treating pain of pathological origin indicates-a difference
between experimentally-induced ﬁain and pain of patho]ogica1 origin. '
(Beecher, 1962). ' |

|

In comparing experimenta] pain jn.man to that of animals, there

2

the drug can be compared to its fate)pnd action in humans w th patho]oguca]
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There are however distinct disadvantages in working with
humans in the laboratory. Susceptibility of humans to distraction,
d1vers ‘on, and distortion of the truth is almbst certainly greater
than in animals. Reliable contro]s are therefore necessary Control
of _humans between experiments is also far less sat1sfact0(y “than. with
animals. The subjects who are ambu]atory may be more influenced by
' nauseant, emetic or sedative effects ‘of a drug (Harris, 1956). The
acquisition of subjects is an important practical prob]em it is
legally desirable to call on volunteers a1§hough Lasagna (1954) in an
analysis of this proflem has shown that the volunteer is by no means
representative of the average subject.

Numerous® thermal, mechanical, electrical and chemical methods
have been used to induce experimental pain in man. '

Hardy, Wolff and Goodell (1940) produced pain by focusing
rad1ant heat of increasing intensity on the forehead and measured
changes in the pain threshold reported. There have been- many failures
in attempts to confirm constancy ojfpain threshold in man using radiant

heat methods. :

‘Wolff, Kantor, Jarvik and Laska (1969) compared-two analgesic
assays, namely electrical stimulation of two fingers and ice-water
. (cold-pressor) stimulation of each hand. They found that both methods
are valid 1nstruments for ana1ges1c assay and that pain tolerance is
a more sensitive instrument of analgesic efficacy than pain threshold.
Secobarbital influenced the pain responses to electrical stimulation but
.had no significant’ effect on those to co]d pressor stimulation.

Tibial pressure algesimetry has been used for assessing analigesia.
Thorpe (1966) feels it can be used successfully provided adeguate numbers
of subjects are investigated and results are compared to a control group
simultaneously investigated under b111?rconditions.
4
Harris (1956) favours the tooth pulp as a site for stimulation.
This, he believes, contains only pain fibres althdugh he and others hAVe
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' reported a pre-pain sensation from electrical stimulation. Evidence Sk
has been presented by Reynolds and Hutchins (1948) that pa1nfu1

~ stimulation of teeth produces a hyper-irritable central state which

persists from months to years. What' influence this might have on

repeated determinations of pain threshold by electrical stimulation

of teeth is not known but very suspect.

Isbell and Frank (quoted-by Beechér,‘1959a)‘ found na
cons1stent1y reproducible threshold in man with electric shocks to )
teeth, nor did Bishop. Beecher (1959%a: p. 81) states "In view of the - 4
remarkable inconclusiveness of the method of electricdl shocks to
‘teeth in man, it is difficult to accept'work which depends upon the
method and technique". Threshold changes in dogs, though, usﬁng‘tooth
pulp stimulation are more impressive than in man. '

Possibly one difficulty with experimental pain methods is
that the experimental pain produced fis tsually sudden and fleeting,
"pricks", "jabs", "stabs" of pain and so on, whereas most c11n1ca1

pain, aside from some of the colics, is much more sustained.
Moreover it is difficult or 1mposs1b1e to control the pain aroused
by sudden pressure on a wound or c011cky pain with even large doses
of powerful narcotics. '

Beecher and certain other authors do not exclude the use of
experimental pain and suggest that it can be related to clinical
“pain if it is induced slowly, for instance by means of a tourniquet
on the arm. ‘

In the sub-maximum effort tourniquet technique pain is

’ iproduced by having the subaect squeeze a hand exerciser 20 times

" after a tourniquet had betm inflated around his upper arm. Time is
recorded for pain to buiid up to levels. designated as slight, moderately
distressing, very distressing and unbearable. The number of squeezes is
fixed rather than variable .and-is fixed at a number fewer than the number
that the subject could give under maximum effort instructions. Smith and
co-workers found significant differences between placebo, 7.5 and 15 mg. of

°

. ] ] R~
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intravenous morphine using this technique (Smith et al, 1968).

In a further study Smith and colleagues (1969) found that
they could distinguish between placebo and ASA 600 mg using this technique
but this was enly significant for moderately distressing and very
distressing pain.. These results have yet to be confirmed by others,
though. Further study is needed using this technique in order to
determine its value as a tool in algesimetry.

3. Clinical Assessment

'Despite periodic waves of interest in experimental pain,
c11n1ca1 pain has become more widely used in the assessment of
ana]ges1c activity. Unfortunately, the ¢linical yardstick has not

in itself been a complete]y re11ab1e standard, for the medical literature is

replete with conf11ct1ng reports of the -efficacy of many ana]ges1c drugs
but there is still considerable division of opinion on many aspects of
ana]ges1c testing in man (Houde-and Wallenstein, 1956).

a) Factors Affecting the Response to Analgesics in
. Pathological Pain.

“ The response t0’and1ge$ics in patients with pain of pathological
origin may be affected by patient, ‘drug or observer variables (Keats, ‘
Beecher, Mosteller,- 1950; Houde and Wallenstein, 1956 and others).

The need for standardization of the population is shown by
many variables such as personality, previous experience and upbringing
or continued psychological stress which may affect man's react1on to pain.
Conflicting evidence has been produced relating to the influence of sex
and age on response to pain.

it is often believed that women withstand pain better than men
although there is virtually no experimental evidence to back this
widely-held notion. Woodrow and associates (1972) using experimentally-
jnduced pain in 41,114 'subjects found that men tolerated more pain than

women. The difference was highly significant. In addition, pain tolerance

H
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varied less among women than men. Wolff and his associates'(1966) also,
have found sex differences with women giving lower mean pa1n threshold
and pain tolerance responses.than men when age and ethnic groups were
help constant, although there were large interindividual differences.
Parkhouse, Lambrechts and Simpson {1961) compared drug requirements

of men and women following appendectomies but found no statistical
differences. Loan, Morrison and Dundee {1968) when studying
postoperative pain concluded that the sex of the subject did not

appear to influence respenée to treatment. ; *

01d people, also, are genera11y thought to be relatively
tolerant of pain although Loan, Morrison and Dundee (1968) have found
that age does not appear to influence response to treatment Wolff -
{(1966) have found there to be a direct correlation between age and ‘
pain responsej pain threshold to a greater and pain tolerance to a
lesser degree increasing with age, part1culanly from the fifth decade by
of life, and more significantly for men than women. Parkhouse,
Lambrechts and Simpson (]961) when studying requirements fo110w1ng
upper and Tower abdominal operations found a significant difference
between patients below -the age of 50 and patients above this age.
In clinical practise the difference is small, although it is noteworthy
that in Parkhouse's survey, in the abdominal cases, no patient below
the age of 50 managed without postoperative drugs. Bellville and
associates (1971) stydied 712 postoperative patients and found age
to be highly correlated with pain relief reports in that the older Ege
group reported more pain relief. They concluded from the results of the -
survey that age is one of the most - 1mportant variables in determining
the degree of pain relief following the 1ntramuscu1ar administration
of a potent analgesic.

It is also recognized that the type or cause of pain and
clinical setting are potential sources of patient variability.
Malignant disease can be highly variable depending on the extent of
the disease and on other therapeutic measures that have been taken.
With postoperative patients, it is desirable to choose from a group
with a single operative procedure since pain varies with different
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operat1ve sites L§wgr//;w et al, 1964). The type of operation

also may affect the/pat1ent s attitude towards their pain. For
example, many women do not complain of pain following childbirth

due to the emotional factors iﬁvb]ved. The meaning of the operation

js a factor determining the pain that thé'patient experiences (Beecher,
1956 b).

Drug variables include the é}fects of concurrent or previous

' therapy. Some drugs given for other symptoms may influence pain or
potentiate analgesics. For example Keats and Beecher (1959) have '
contended that barbiturates are analgesics in their own right, while
Sadove {1971) and Fennessy and-Sawynok (1973) have reported that
tranquilizers are capable of potentiating analgesics. Most
investigators consider it wis€ to eliminate such medication during the
course of the study. .

The pat1ent s previous exper1ences with analgesics are also
capable. of influencing responses to study drugs. His expectancy of
re11ef or particular side effects and his prejudices for or against

part1cu1ar form of medication are all molded by previous .drug
experience.

_Observer variables can also affect the results. In order
o decrease observer variables, the method of choice is the use of
full-time, trained observers who can maintain an objective interest
in carrying out the experiment. (Lutterbeck and Triay, 1972; Loan
and Dundee, 1967). It is best to use just one observer, to avoid
the introduction of more variables into the .study.

. ] .
b) Geéneral Requirements in Analgesic Testing.

i) Subjective and objective evaluation.

_ Two methods have been used to evaluate analgesic activity,
namely the subjective method and the behavioral or objective method.

‘.




l" .

- 20 -

Lutterbeck and Triay (1972), Houde (1960), and others have stated *
that the best'estimates of intensity of paﬁn are made verbally by the
patients themselves. Although we might admit that pain is what the
subject feels, we might hesitate to agree with the patient's quant1f1cat10n

of his pain. The patient is an unskilled assessor and has very little
experience of how mild or severe pain can be. The interviewer may have

a wide experience of assessing pain but he is faced with the problem of
"how to get inside the patient's mind". Some patients do exaggerate
while others are reluctant to reveal their suffering. If the interviewer
records his own impression of the severity of the patient's pain, this

is st111 a purely subJect1ve asse\ément, involving two subJects'1nstead
of ‘one. :

1

To assess pain at the second interview period, one of two questions

" must be asked:

1. How severe 5s'your pain? This will be followed by subtraction
on paper. : '
2. How has your pain changed? In this cases the patient does the
subtraction which can be called "mental subtraction”.
"Mental subtraction and "subtraction on paper" are not the same procees and
will not always yield the same result. If the patient is asked to estimate
the change in his pain he must cast his m1nd.back and recall an experience
from the past. This is retrospect1on with all the ugual p1tfa11s Patients )
often underestimate the pain of an hour ago. .
Keats, Beecher and Mostf11er (1950) assese-pain relief in terﬁs of
"more than half" relieved or "less than half" re11eved that is to say,
that at postinjection interviews the pat1erﬂ:was asked to state whether
his pain was more or less than half the pre1n3ect1on severity. This -
rassumes that the patient could remember what the pain had been.like at the
previous interview. It has beeh folind that even if the patient was not
as]eep 1mmed1ate1y prior.to the interview he frequent1y had d1ff1cu1ty 1n

(.
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' remembering past pain intensity.

"Subtraction on paper" can be performed gither with the
pat1ent s unmod1f1ed’1ntrospect1ve assessment, or with the interviewer's
opinion. In either case the difficulty in having to compare a present
eXpériencelwith a memory is avoided. Two imfediate impressions,
obtained at different times, are 'available for comparison; but one
thing is essential: the patient must be seen by the same interviewer

before and after the drug is given. '

Present difficu]ties encountered in these procedurés are:
. , &~
1. 4in the formulation of uniform questioning methods, and
2. in the formulation of good rating scales. In forming rating
scales the problems involved are:
a) semantic presentation
b) the ha1f 1ife of this scale (how long it can be app11ed
before the people who are responding lose interest and
‘'simply respond in a haphazard way without thought or
consideration).
c) demonstrating reliability of the scale (how well the
scale gives the same coherent results under the same
i conditions). |
. d) demonstrating validity {how well the scale succeeds in
measuring what it is intended to measure).
e) the number of points that should be along the scale; too
few confer a lack of sensitivity, too many and the
t« ~ differentiation becomes unre]iab]e
" .f) comprehensiveness - there are many determ1nants of pain,
- a1l _of which have been reduced to a few scaled items -
items which do not fit might be Tost. (Beecher, 19593).

When the _investigator aSké the patient to take a deep breath and
to cough he is -then seeking objective, or behav1oura1, 1nformat1on
Parkhouse and Holmes (1963) have g‘n}ed that a graded record of these
'efforts is probably. the c1osest aﬁproach that can ‘be made to-a tru1y

Rt
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~objective assessment without the use of a measuring instrument.

These authors have demonstrated the usefulness of respirﬁtory function
measurements in assessing the effectiveness of postoperative analgesics.
Vital capacity (VC) and peak expiratory flow rate (PEFR) are easy to
measure but not-all forms of pain interfere with. respiratory activity.
Clinical experience with VC and PEFR has been disappointing (Loan and

‘Dundee, 1967). Although these methods can reflect the analgesic action. T

of known pain-relieving drugs, they do not necessarily do so in a
quantitative manner. Apart from those who have concentrated on measuring
VC, most workers who have used postoperative pain for comparing drugs
have confined'their studies to pain at rest. ’
_ ~ |
| parkhouse and Holmes (1963). compared pain relief following administration
of morphine and saline to postoperative patients (upper abdominal cases)
after pain induced by movement or coughing were taken into account, to that
of the pain present while at rest. They hoped. that a study of movement-and
coughing-induced pain would magnify the difference between morphine and
saline but this was not so, although the results compared We11 to the
subjective results. '

Table 2 Subjective Assessment Compared to Behavioral Assessment of

Postopﬁrat1ve Pain Re11ef (from Parkhouse and Holmes, 1963;
p. 583 .

{

Rest pain only (Investigator's assessment)

Improved ~ Not improved - Total
Morphine 22 ? 4 26 -
Saline 10 12 22 -
Total 7 o -l e
P =~ 0.01 |

Rest pain and pain induced by movement and coughing

Improved ’ Not improved Total
Morphine .22 . 4 26
Saline - 11 o 11 22
Total 33 5. e

L
P—==0.02 : .
Figures are number of patients.
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ii) Crossover and Noncrossover Studies.
- |
Experiments in the clinical evaluation of drugs have
used 2 methods for the allocation of patients to treatments -
crossover ('within patient') and noncrossover ('between
pat1ent ) designs. The crossover comparison uses each

patient as his own control by giving him sequentially more
than 1 treatment.

The notable advantage of crossover design lies in eliminating
the variation introduced in the experimental results by the
unequal distribution of patient variables among treatment
groups. The decreased var1at1on yields an economy in the
number of patients reqU1red to demonstrate a s1gn1f1cant
difference between treatments.

Unfortunate]y, the use of the patient as his own control -
does not assure that the pain will return to the same
baseline ‘prior to each treatment. If the-pain fluctuates

with time in a relatively random way, this poses no greater
source of variation in the crossover tham in the non-crossover
study However, if there is a definite time trend in the pain
severity, interpretation of crossover studies becomes more

of a problem.

Crossover comparisons carry with them possible complicatiops
of carry-over, order or learning effects among doses witﬁin
the study. This may represent pharmaco]ogie pofehtiation

or antagonism of the action of one drug by another. Carry
over-may also be pure]y psycho]og1ca1 and represent a positive
or negative reinforcement of the following dose. Kantor and
coworkers (1966) found that the potency of placebo depended

on the previous medication when pharmacological interaction
was probably not a factor.



1i1)

- a)

- 24 -

-

The noncrossdQerrstudies, while free from carryover effects
within the study, are subject to errors inherent in the
variability of patient groups, which in some clinical
settings can be considerable. (Loan and Dundee, 1967;
Lutterbeck and Triay, 1972). .

/

Standards "and-Controls.

\Bias or prejudice is an effect arising from sources other
than pharmacological action of drugs.

Mode11 (1963) has classified these errors and their controls
as follows:
| +
a) Experimental and subject bias: controlled by double
blind administration -
b) - Psychic, symbolic and cuﬁtura] implications of
medication: controlled by the administration of . ~
. placebo. ) '
¢) Extraneous factors: controlied by randomi zation. QJS

Double Blind Technique

_The double biind technique is a cont?oT device to prevent
btas from influencing results. It rules out the effects (‘
of the hopes and anxietieg of the patient by giving both the
drug under investigation and a placebp (or standard drug)
of identical appearance in such a way that the subject {the
first "blind" man) does not know what he is receiving. It
also rules out the influence of preconceived hopes of, and
unconscious communication by, the investigator or-observer
by keeping him (the second “b1ind" man) 1qﬁorant of whether
he is- prescribing a placebo (or standard drug) or the
investigational drug. At the same time, the technique provides
another control, a means of comparison with the magnitude of

-
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placebo effects (M;de11 and Houde, 1958).
b) Placebos.
A placebo is a control for 2 types of phenomena:

1) for the effect of suggestibiIity. personality,
attitudes, anticipations and other biases on the part
of the patient, investigator or observer in double-blind
studies,ﬁanﬂ ‘ .
2) for spontaneous changes in ‘the course of the

d1sease or in the symptoms under study, as well as for
events that are independent of the treatments under
study.

An inert prep ration may appear to relieve pain by a
genuine placebp response, and may reflect the insensitivity
of the method/of assessment.

Beecher (1962) has tabulated the resuits of 10 clinical studies involving
831 patients and found that on the average 35% obtained some pain relief
following placebo administration. This can be contrasted with the 3%
of patients in experimental pain studies who were relieved by placebo.
An ethical question can be raised when an inert preparation is used in
organic pa1n studies. From an ethical standpoint it is difficult to
rationalize the use of a placebo when a standard agent of known potency
is also available to serve as a reference yardstick. If it happened
that the supposedly active drug were inactive, that is, if all agents
inc]udiné the placebos were inactive, patients might be allowed to
suffer undu]y, 1ack1ng effective treatment for an unreasonably long
time.

i ———— e ®
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c) Randomization | '2

Randomization is another necessary control. Prescribing
medicament and piacebo by a scheme of random distribution.
decreases the tendency of extraneous forces to influence results.
These extraneous forces include 311 external influences which
affect the state of the subject'z\pﬁysica1 and psychic state.
Randomization does not eliminate external forces but attempts to
spread them equally. (Modell and Houde, 1958). 1/

The random, uncontrolled variations that occur in the
clinical situation dictate that a difference between treatments
as compared with variability between subjects must be found
significant by some statistical test before it can be accepted
as a true drug effect..

iv) Internal Controls.

A siénificant.difference between an analgesic standard
and a placebo is a measure of the sensitivity of the method. Hhen -
a test medication does not differ significantly from placebo this
does not mean very much bf no difference can be found between the
standard and placebo. Thus, a standard and a placebo control
serve as an internal measure of the discriminatory ability of the
subjects and of the experimental procedure and allow us to interpret
differences or lack of differences in the 1ight of the sensitivity
of the method we have employed. -

A failure to establish statistical djiference need not
imply” that the effects are equal; it may, of course, be due to the
limitations of the clinical experiment itself. On the other hand,
statistically significant differences do- not necessarily imply

* ¢linically meaningful differences.
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The ability to discriminate between graded doses of a
standard medication is in itself an index of sensitivity and often
a more sensitive one thap the use of a placebo and a single dose

of a standard. (Modeil and Houde, 1958; Houde, Wallenstein and
Rogers, 1960). a

v) Testing’ﬁ;::;zing Different Types of ‘Pain

A new drug alleged to have pa{n relieving properties must
be studied in contro11ed.c0nditions in a variety of types of pain.
Clinical analgesic trials often involve chronic pain due to matignant
disease or post-operative pain. "Malignant disease can be highly
variable depending on the extent of the disease and on other
‘therapeutic measures that have been taken. The patient's psychic
modification of the painful stimulus may be of considérab1e magnitude.
Also, the patient's previous experience with analgesics and the
possibility of tolerance may impede prope} assessment if these are
not taken into account. (Lutterbeckﬁand Triay, 1972).

Post-operative pain is a viable alternative but the patients must
be chosen from a sing1e'operative entity. Swerdlow and his colleagues
(1964) found that after upper abdominal operations patients required
more analgesics and obtained shorter periods of pain relief than those
in the lower abdominal group, while Parkhouse and his co-workers
(1961) found a marked diminution in the number of doses of pain-
relieving drugs required as the opération site moved down from the
subcostal to the inguinal region. )
| 3

. It is also important that the operative entity be so chosen

that pain does not decrease Hnearly during the study period. '

c} Methods of Study

Three basic methods have been used in analgesic evaluations
in the clinical setting (Beecher, 1959 a):
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i) " Beecher group's method

The Beecher'droup, beginning in 1946, were the first‘to

" systematize the use of pathological pain for the study of analgesic agents.
He recorded whether or not there was 50% pain relief at 45 and 90 "
minutes f011owfng drug injection. His controls included the double-blind
technique, use of a plecebo and a reference standard, randomization of
drug order and a cross-over design. They utilized postoperative'w0und
pain and demonstrated the discriminatory ability of the postoperative
subjects ini%ﬁ%id.ﬂ This gfoup felt that the cooperative statement by

the subject must take first rank as an indication of the existence of a
subjective response or of change in {t. Trained technicians were
wutilized as observers throughout the 24 hours of the day.

i

L

i1) Houde group's method

Houde's group directed their attention to the use of
patients with chronic pain for the screening and appreisal_df.ana]gesfc'
agents. In the selection of patients, only well-orientated patients -
capable of communicating their subjective experiences, and to whom

. the drugs could be given safely, were chosen. They employed a full-

time nurse who works 8 hours a day, 5 days a week. The single individual
working for a limited time undoubtedly obtains more consistent results
and has a more constant relationship with her patients than several
individuals could; on the other hand, 24-hour observation probably
includes cyclic changes in the patients’ analgesic needs not obtained
with the limited observation period. In common with the Beecher groya
they do not accept sleep as proof of the absence of pain. Houde's
group classified pain as none, s1ight, moderate, severe or agony
i.e. a scale of 1 to 5. They also utilized 50% pain relief scores.
Like Beecher their methodology 1nc1uded ‘cross over designs, double
bl1nd technique, the use of placebo and reference standards. They
also employed graded doses of the test drugs Pain re11ef scores were

!
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recorded hourly. When agents were compared, one of which was to

be administered orally, for example ASA, and others parenterally for
example morphine; patients were given both an oral medication and

a hypodermic injection at the same time. They do not cons1der it
advisable to screen out poor discriminators but by the use of
cross-over studies have consistently been able to show significant

- differences between ASA or morphine.and placebo with 10 - 25 patients.

The excellent agreement of data obtained by Beecher's and

‘Houde's groups demonstrates that postoperat1ve patients are able to
discriminate as well as patients suffer1ng from chronic pain.

Tiif Keele's method S

Keele planned what amoug:(fzana time- intensity curve ;

. a pain chart to be kept .at regular intgrvals by the pat1ent with chronic

pain. . Pain was to be graded as none, slight, moderate, severe or
agon1z1ng by the patient at hourly, intervals. The variations found

in their-results stress the unsatisfactory nature of the patient's

own pain chart. Xeele reported that the task of charting their pain
was welcomed by the patient; however, others, who had tried a similar
method did not agree (Houde and wallenste1n 1953) ¢ Keele changed

~ from his earlier method when dea11ng with acute ‘paimand utilized
‘questioning by an observer who then kept a pain chart. This modification

differs from Bgecher‘s method since:

) P
1) Th;; ulilized only a single blind te;hﬁ%ide since they felt
that the observer was obliged to be on the lookout for toxic
effects of the untried agent and the group did not consider
the use of unknowns safe. ’ '

2) They did not consider it justifiable to use saline controls.

-
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3) They regardea sleep as indicating complete relief of
pain. Most investigators agree that sleep may not .
be accepted as evidence of analgesia (Beecher, 1959a).

ELOCTAFENINE

-~
1. Introduction

P

In the nineteen sixties Roussel Laboratories in France examined
a series of synthetic compounds of the anthranilic ac1d group. '
Several compounds were found to possess analgesic prOpert1es '
during pharmacological :gereening. Floctafenine (RU 15750 )- was
believed 'to represent the best compound of the ana]ges1c group
and also a s1gn1f1cant advance on other analgesics.

Floctafenine is a non-narcotic analgesic; some structural
resemblance to mefenamic ac¢id (Ponstan) and flufenamic acid may .
be present. ’ ‘ : N

“w
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Figure 1

CHEMICAL STRUCTURES OF FLOCTAFENINE FLOCTAFENIC ACID; MEFENAMIC ACID
'AND FLUFENAMIC ACID
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FLOCTAFENINE -

the o< glyceryl ester of N- (8-trifluoromethyl 4 quinolyl) anthranilate.
Also described as: ' '

2,3-dihydroxypropy] N-(B-trifluoromethy] 4 quinolyl) anthranilate.
Molecular formula: C3g Hi7 02 N2 F3

Proposed:British approved name: FLOCTAFENINE
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2. Analgesic scfeening in animals.
‘ /
. The analgesic activity of floctafenine has been studied in ~N
animals using the fq11owing methods (Allais et al, 1973; unpublished
data, Roussel Laboratories Ltd):

a. Mouse Anti-writhing test (Koster, 1959)

An intraperitoneal injectibn of acetic acid in mice causes
characteristic repeated movements of stretching'and writhing which
persist more than 6 hours. Anatgesics, including the ‘ASA class of
‘analgesics, can prevent or attenuate this syndrome.

The test was applied in two different ways: .
i) administering floctafenine half an hour before the i.p.
injection of acetic acid, comparing it with acetylsalicylic acid (ASA},
" dextropropoxyphene and indomethacin. ' :

i1) administering floctafenine at various times before acetic
acid injection to determine its duration of action.

The results indicate that floctafenine is more;potent than
ASA or dextropropoxyphéne and less potent than. indomethacin (see tables,
3 and 4). It had significanf effect at 4 hours after administration of
1,2,5 or 10 mg/kguand'activity was still present at 7 hours after a dose
. of 20 mg/kg.



- 33 -
Tab]e- 3

ANALGESIC POTENCY OF ORALLY ADMINISTERED FLOCTAFENINE, ASA, AND
DEXTROPROPOXYPHENE DETERMINED BY THE WRITHING TEST OF KOSTER IN MICE.

{unpublished data, Roussel Laboratories)

' ED
Substance Dose . 50 (95% confidence Timits)
mg/kg | mg/kg
Contro] | 0 .
Floctafenine 1,2,5,10 2,3 (1.39 to 3.79)
. ASA 50,100,200 60.0 (37.9 to 94.8)
d-Propoxyphene 20,50,100 46.0 (33.3 to 63.4) .
"""""""""" ié
%
Table 4 LB
0

ANALGESIC PGTENCY OF+ORALLY ADMINISTERED FLOCTAFENINE AND INDOMETHACIN
DETERMINED BY THE WRITHING TEST OF KOSTER IN MICE.

(unpublished data, Roussel Laboratoriés)

EDSO - o
Substance ' Dose . (95% confidence limits)
mg/kg mg/kg
Vehicle control 0 -
Floctafenine T - 2,5,10 B 4.6 (2.7 to 7.5) ,
Indomethacin . - 0.2,0.5, 1,2 ' - 0.45 (0.23 to 0.87} !
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"b. Mouse tail heat stimulation test (D'Amour and Smith's test, ,
19413, ' ot

This test consists of the applikation of a 1ight beam to the
tails of rats and mice to produce a ‘constant heat st1mu1us To avoid the
burn caused by the beam, the animal moves its tail to one side.

The results indicate that floctafenine was inactive in this
test even in doses of 50 mg/kg.

c. Mouse Hot Plate Test.

Joctafenine was shown by this test to Have_ﬁo statistically
“significant activity. '

Both the tail-flick test and the hot p]ate test have been
shown to be reproducible only in detecting an analgesic action with the i
narcotic analgesics. ASA-like drugs are active only at near toxic dose f
levels. ' ‘

d. Pressure-pain Threshold of Yeast-inflamed Tissue.

N This test is based on the reduct1on of the threshold of sens1t1v1ty
to pain by inflammation and the raising of this threshold by analgesics.

Like the ASA class of ana]gesics and the narcotic antagonist
analgesics, floctafenine was found only to have an effect on inflamed paws.
The narcotic analgesics act also én intact paws.

3. Other Pharmacological Effects

!

S
a. Anti-inflammatory activity. 5 ///‘

s The anti-inflammatory activity of floctafenine was compared
with that of indomethacin and ASA by using the following methods:

,—\J " ' . -]



i) ultraviolet erythema test in guinea pigs.

In this test, it was shown that there was 50% protection
in guinea pigs dosed with 26 mg/kg floctafenine, 6.7 mg/kg indomethacin
and 170 mg/kg ASA. A1l drugs were administered orally=. Floctafenine,
therefore, showed an anti-inflammatory potency approXjmately 4 times
lower than indomethacin and 7 times higher than acétylsalicylic acid.

4i) carageenin-induced edema) in rats.

In this test, there was 40% protection in rats dosed wit)
' 72 mg/kg floctafenine, 4.1 mg/kg indomethacin, and 115 mg/kg ASA. Al
were administered orally. Tnerefore; floctafenine was approximately
twice as active as ASA and 17 times less active than indomethacin. -

b) Antipyretic effect

The tipyfetic effect of floctafenine in rats, made
pyrexial by means of subcutaneous injections of 2 ml of 15% suspensions
" of brewer's yeast, was moderate. Oral doses of 100 and 200 mg/kg of
floctafenine were needed’to observe a signi%icant drop in temperature
(approximately 19). . '
¢) Pharmacological Effects on the Cardiovascular and
Respiratory System '

At a dose of 20 mg/kg, intravenous floctafenine was devoid of
effect on the blood pressure of the normal or experimenta11y-indﬁced
“hypertensive rat. In anesthetised dogs, transient respiratory excitation
was noted only after the 20 mg/kg dosed The blood pressure response to ~ ;
adrenaline, noradrenaline, acetylcholine and histamine was not modified
by administration of floctafenine. The product did not modify the
electrocardiographic tracings of the animals. -

-
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The effect of floctafenine alone, or in hombination with
warfarin, on coagulation was assessed by measur{ng prothrombin time in
‘rats. Results indicgted that floctafenine™had no anticoagulant effect
up to the dose of 200 mg/kg., although, -at the dose of 200 mg/kg, it was
found to potentiate the anticoagulant effect of warfarin.

. d. 'Centra1 nervous system effects. ' N

" Several tests were used-to study the'possib1e effect of
floctafenine on the central nervous system: actography test, duration of
barbiturate sleep,-pentetrazolic attack in mice, threshold of cortical

“excitability andjggiimum attack induced by electric shock in rats. A1l
test;resuTts were negative, even at doses of 50 to 100 mg/kg.

8. Ulcerogenic Effects.

The u]cefdgenic activity of floctafenine was studied in acute
experihentation in rats and compared with that of ASA. At doses of
400 wmg/kg, ASA and floctafenine were found to be equally ulcerogenic.
However, at lower doses, ASA was more u1cerogeﬁic eg. 100 mg/kg ASA
produced greater ulceration than 300 mg/kg floctafenine.

Therefore, from animal testing, floctafenine has been shown to
'ppssess analgesic potency greater than that of acetylsa1icy1ic\qpid. In
the- acetic acid-induced writhing test, it exerted its analgesic action at
approximately 1/26 the dose of ASA. Floctafenine is ineffective in the
hot plate and radiant heat tests which only reliably detect narcotic
analgesics. (Taber, 1973).

The drug has been shown to have some effect in acute inflammation
and to have a moderate antipyrexial effect.

a

No other pharmacological activity worthy of note was observed
with this derivative; in particular there was no effect on the central
nervous system or on coagulation. : ' ‘

P
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4. Pharmacokinetics

The phannacok1net1cs of floctafenine have beerff studied in
man and animals- (Pottier et al, 1975; unpublished data, Roussel Laboratories).

_ In animals (mice, rats and dogs), absorption was rapid with
peak levels obtained 1/2 to 1 hour .after administration. The levels
then decreased rapidly for 2 hours and more slowly, thereafter. The
p]asma clearance was pract1ca11y complete w1th1n 24 hours. The major
part of tﬂe drug was .hydrolyzed in the 11ver into f1octafen1c acid
(Ry 4320), its main circulating metabolite in-211 species studied
(see Figure 1). ‘The diffusion of floctafenic acid to tissues was poor
due to its polarity and albumin binding; floctafenine diffuses more widely
into tissues. ‘The brain contained only minimal quantities of floctafenine
or. its metabolites. No floctafenic acid was excreted in the free state;
the major derivative observed was the B D-glucurorate ester. The main
excretory route was via the bile, biliary excretion being largely
prominent in dogs and rats, and somewhat less so in man and mice.

Pharmacokinetic studies in man using ]4c§1abe11ed floctafenine
have led to the following general conclusions:
v +
1. Plasma activities decreased rapidly (by a.factor of 30
on the first day) and the radicactivity was almost comp1ete]y
ejiminated within 4 to & days.

2. Approx1mate1y 40% of the administered dose was excreted through
the urine and approximately 60% through the bile and then the
feces. (see Table 5).

3. There is little difference in the metabolic behaviour
between oral and intravenous administration. The main metabolite
recovered is floctafenic acid, but a so-called "non- identified"”
fraction (more polar) is quite large. The conjugated fraction
&? the metabolites is generally smaller than the free fraction;
however, the proportions are reversed in the case of urinary -
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excretion after ora1 administration. The amount of
floctafenine free or conjugated, in the excreted products '
represents only 12% (I.V. administration) or 15% (oral
administration) of the administered quantity. (see Tables
6 and 7).

There are few intérhpatient differences concerning the overall

rates of excretion. » ' ‘\\\\\

Absorption of the product following oral administration is higher

than 80%. The state of the gastric milieu did not seem to play

a major role in controlling absorption: concomitant administration -
of floctafenine and oxyphencyclimine, an anticholinergic, or that

or floctafenine and pentagastrin failed to alter the proportion of
floctafenine absorbed. ‘ '
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Table 5
. 3
. . . S
"OVERALL RECOVERY OF EXCRETED RADIOACTIVITY IN
PERCENTAGE OF THE ADMINISTERED ACTIV’ITY
- (unpublished data Roussel Laboratories)
. \’ ' L
Time I.V. administration Oral administration
(hours) urines - faeces ~ urines faeces
\
/
0 - 24 2.5 . 0.9 34.5 2.4
24 - 48 3.6 1 251 - 3.5 2,0
‘48 - 72 1.0 - 31.9 1.9 31.4
72 -'96 . |<Q.1 3.0 0.4 17.4
96 - 120 - et | 0.2 1.7
Sums 371 60.9 5.7 54.9
Totals 98.0 95.6
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Table & , : . ‘ . .
‘ 14 :
EXCRETION OF C-FLOCTAFENINE AND METABOLITES FOLLOWING
; I.V. ADMINISTRATION IN MAN* .
. (unpublished data, Roussel _.mco,.mnolmmv
OVERALL ELIMINATION
(98% over 4 days v/
, : Urines (37.1%) Faeces ﬁmo.mmv/ .
Free Fraction Conjugated _uq.mo.ﬂ.o_._ Free Fraction - Conjugated Fraction Total
) (27.6%) . (9.5%) (47.0%) ~ (13.9%) Elimination
: . , Metabolites
FLOCTAFENINE 1.7% 1.3% . B.6% 1.4% 13.0%
FLOCTAFENIC ACID 8.1% . . 3.4% 21.2% 2.9% 35.6%
NON-IDENTIFIED 17.8% _ - 4,.8% 17.2% 9.6% 49.4%

- X

*A1] values are expressed as percentages of administered wmniis‘.



~ Table 7

FLOCTAFENINE
FLOCTAFENIC ACID
NON-IDENTIFIED

" EXCRETION OF '¥C-FLOCTAFENINE AND METABOLITES FOLLOWING ORAL
. ADMINISTRATION IN MAN%
: (unpublished data, Roussel Laboratorids).

S OVERALL ELIMINATION

" {95.6% over 5 dayg) 4 :
{,

- rW\\\L\\:ﬂmmﬂU (40.7%) ;wﬂmmnmmmwmw.mav.
Free Conjugated Free | Tonjugated Total

- Fraction Fraction Fraction Fraction Elimination
Am.mmw  (33.9%) (51.2%) (3.8%) Matabolites

. . _ & .

S 1.7% 0.7% 12.8% & 0.5% 15.7%
2.0 - 24.6% majoﬂ 0.5% _ 43.0%
3.1% 8.6% 16.5% - 2.8% 30.1%

1

W,
-
N
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U
5. Toxicology

Floctafenine was investigated for acute toxicity in the
mouse, rat and rabbit (unpub11shed data, Rousse] Laborator1es)
(see Table 8) ) X ) N

Six month chronic toxiéity studies were. performed -in rats
and dogs. In rats at 80 mg/kg daily, the mortality rate was 5/60
and a decrease in ‘the number of erythrocytes and hemoglobin concentration
was noted although no histological signs of toxicity were observed. In:
dogs, at 150 mg/kg daily, there was no mortality but there was a slight
increase in the sedimentation rate plus small areas of ulceration
occurred in the pyloric region in 2 out of 6 dogs. At 450 mg/kg, again
there was no mortality but a moderate increase in sedimentation rate
occurred plus areas of ulceration in the pyloric region in 5 out of 6
dogs. No significant change in morphology was seen in any of the other
tissues examined. ' | '

“
T
EET TN

‘ Acety]sa11cy11c acid in doses of 3 - 4 g/day may decrease
hemoglobin and in some pat1ents increase the sed1mentat10n rate.
Exacerbation of peptic ulcer symptoms, gastrointestinal hemorrhage,
and erosive gastritis have all been reported in patients on high dose
therapy of ASA (Woodbury, 1970). '

No teratogenic effects were observed in mice, rats or rabbits -
at doses up to 320 mg/kg daily. . '




),

E"““?

“ Table 8 . . ;.

SUMMARY OF LDSO' VALUES . ‘
— , {unpublished data, Roussel Laporatories)

Animal Species X Oral j , _iup.
Swiss mice " Male 3.40 g/kg R b
/ : Female 2.25 g/kg | 192 mg/kg 395 mg/kg
Sprague-Dawley——|[— " Male 960 mg/kg _
rats : Female 1100 ma/kg : T s ‘
Russian‘rabbits ~ Male 700 mg/kg
' ' _ né
/ -
$
~ d X
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6. - Physical Dependence Liability

Floctafenine has been examined for its ability to alleviate
the withdrawal signs which occur in morphine-dependent rhesus monkeys from
which morphine has been withdrawn. . At no dose level tested (up to 2400
mg/kg) was any alleviation of withdrawal signs observed in any of the
monkeys tested. '

Floctafenine was also assessed for its capacity to produce physical
dependence fo]]owiﬁb chronicfadministration in naive rhesus monkeys. -
Rhesus monﬁeys received floctafenine or morphine sulphate by oral gavage
for a perfod of 30 days. The dose for each compound was maintained at a
level producing toxic side effects. The nalorphine challenge failed to
produce any withdrawal signs in the monkeys receiving floctafenine; nor were
withdrawal signs observed'during the seven days following cessation of dosing.
with floctafenine. In both of these studies, floctafenine was assessed as ,
being devoid of physical dependence capacity. (Roussel Tlaboratories, '
unpublished data}. ' ' ' : '

7. Compafison with two pqst-operétive Anaigesics; Meperidine and\E?xtrqpropoxyphenef

Animal studies on floctafenine have demonstrated analgesic activity
as well as some anti-inflammatory activity and moderéte antipyrexial effects.
No other pharmacological effects were observed. In particular, its lack of-
toxicity on the central nervous system, its very low ulcerogenic activity
and its lack of renal toxicity suggest advantages of this compound over
présent]y marketed analgesics. Thus the drug appears to be a desirable compound
to further_%nvestigate as a possiblé new non-narcotic analgesic.

Due to the unacceptability of the use of a placebo in an organic pain
stﬁdy,-two commonly-used oral analgesics namely meperidine and dextropropoxyphene -
{(propoxyphene) with proven differences in analgesic activity were compared in the
present study with the investigational drug. Propoxyphene 65 my has!been shown to
be a weak ana1ge§ic relative to meperidine 75 mg. (Miller et al, 1970). Therefore
these two drugs, besides being able to pinpoint the analgesic effectiveness of
floctafenine, also serve as an internal control. Pain relief differences must be
found between ' . '
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meperidine and propoxyphene in order to demonstrate that the study is
sensitive enough to detect analgesic differences.

Propoxyphene has en;oyed widespread popularity because the
manufacturer claims the same analgesic potency as codeine without.
addiction potential and with significantly lower incidence of undesirable
side effects. After a thorough review of the literature involving a
-¢ritical evaluation of study methodology, Miller -and co-workers (1970)
concluded that propoxyphene is no more effective than ASA or codeine and
‘may even be inferior to these ana1ges1cs Two previous reviews are in
essential agreement with the conclusion “of these authors. Beaver (1966)
concluded that adequate doses of propoxyphene are superior to placebo:

_ doses of less than 65 mg. are of questionable activity. He estimates

~ the potency of propoxyphene to be.one—half to one-third that of codeine .
and he believes that 32 mg. or 65 mg of propoxyphene {s no more and

. possibly less effective than the commonly used doses of ASA when taken
alone or when in combination with phenacetin and caffeine.

Propoxyphene {only the d-isomer has ana]gesic properties)
is a congener of methadone (see Figure 2). .Lim et al (1964) have
demonstrated that propoxyphene acts both centrally and peripherally. “

The side effects nbted with propoxyphene have been qualitatively
quite similar to those' associated with the use of codeine, i.e. nausea,
vomiting, sedation, dizziness, constipation, and occasionally skin rashes.

The ana1geéic éffect, after oral administration, appears within
15 minutes to one hour and persists for 4 to 6 hours. Peak serum levels
are usually obtained within two hours.’ Propoxyphene's biological
half-life is of the order of 3.5,to 4 hours (Reilly, 1975).

' Y

Meperidine (pethidine) is the prototype of the phenylpiperidine-
derivative narcotic analgesics (see Figure 2)...Narootic analgesics act
on the central nervous system to cause analgesia although the precise
mechanism of their action is sti1l unknown (Jaffe 1970; Reilly, 1975).

Tivire e Oy O
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Meperidine causes vomiting nearly as frequently as morphine;
jt induces atropine-like effect$, including dry mouth and b}urréd
vision, and causes sedation. It has an advantage over morphine in
that the effectiveness of the drug by the oral route is not reduced
to the same degree as is that of morphine (Jaffe, 1970).

After oral administration of meperidine, peak analgesia
occurs within one hour and gradually declines over two to four hours.
(Reilly, 1975).
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Figure 2
CHEMICAL STRUCTURES OF DEXTROPROPOXYPHENE, METHADONE AND
MEPERIDINE '
@ CH3 ' @ CHz
CHa-CaHz-fI:-O—C—' aHg — N<CH3 Ha‘CH,:,—C"c._CHz—'CH N‘<
) | : i ) Hz
] cHa o .
‘ /l 3.
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\
‘ -

CoOoCH, CHS3

MEPERIDINE -



11 STUDY PROTOCOL

ives
1

The objectives of this study were tﬁo-fo]d:

1) To confirm the analgesic activity of floctafenine in
" post-operative pain and to compare the efficacy of
floctafenine with that of estab11shed and acceptable
« . post-operative analgesic treatments (meperidine 75 mg.
' or propoxyphene 65 mg.) in post-cholecystectomy patients
2z~§he Otéawa‘General Hospital.

2) To compare the usefulness of a behavioural approach i.e.
the measurement of pain on movement and coughing to that

of the accepted subjective approach for the measurement of
pain relief. \ - . ’

B. Design

- .

and floctafenine (200 mg.) in an order deteryi
permutéiigg_gj?a 3 x 3 orthogonal Latin squé O%
Each patient; on the second or third day post-operat1ve1y, received
one of the test medications every four hours dur1ng a single day S0
that the entire study for her/him did not expeed 12 hours. A1l three R
7 drugs were prepared in identical dosage forms and labelled wi th the 1
+ patient study number and either A,B, or C referring to the first,
-~ second, or third dose respect1ve1y. 'Each dosezconsisted of one white
capsule plus one white tablet.

randomization.1

r

e

[

]Permutations provided 'by Dr. tM MacCanaill, Dept of Pharmaco]ogy,
N University of Ottawa.

< o
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Patients could receive the three drugs in any of the six -
orders, namely. ' :

»

1) Meperidine, Floctafenine, Prdboxyphene
2} Meperidine, Propoxyphene, Floctafenine .
3) Propoxyphene, Meperidine, Floctafenine ' -

* 4) Propoxyphene, Floctafenine, Meperidine -

5) Floctafenine, Propoxyphene, Meperidine
6) Floctafenine, Meperidine, Propoxyphene

Patient Selection

Post-cholecystectomy patients between 18 and 65 years old,
weighing more than 100 1bs (45 kg.)} and ab1e/fo take oral
medication.were eligible for inclusion in this study.

Lutterbeck and Triay (1972) hajf;§ﬁ¥E§§Eﬂ that patients

should be chosen from a group with a single operative
procedure. A uniform site of operation produces a more
*homogeneous population. Cholecystectomy was chosen as thé
operative procedure for this study for several reasons:

1. Moderate pain lasts for several days following the operation:

this facilitates the testing of an oral analgesic. In a study
done by Parkhouse and co-workers (1967) on postoperative .

_ analgesic medication, the greatest number of postoperative.L;ﬁy’ﬂ-
injections were required after gastric surgery. Cho]ecystecto
showed the next highest analgesic requirement demonstrating the ‘
painful post-operative condition of this group of patients. )
PostlcholéEystectomy patients in Parkhouse's study had a more

' compact distribution in their requirements for postoperative
analgesics phan had most other operative entities.

2. Thfpgﬁare ess psycholpgical factors involved with such an
{ s - )
‘~gperation as compared with childbirth, hysterectomies, or
operations which necessitate a change in lifestyle (Wolf, 1970).
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3. The operation is a common enough one so it would nof be
" p difficult to obtain an adequately large population.

Informed consent was obtained from each patient who agreed'to
participate in the investigation (See consent form in Appendix A).
tach patient was interviewed ﬁrior to surgery in order to assess that
the patient was sufficiently intelligent and well-orientated to give
_ “reliable information and to ensure that no medical contraindications
’?3\~_4_“h4~_§g the study existed. The essential nature of the study was
- explained to each patient; he or she was informed that & new analgesic-
as well as older agents with known pain relieving actions would be-
_ usiéd and that he or she could withdraw from the study if adequate pain
" relief was not achieved.

Patients accepted into the jinvestigation had not received tranquilizers,

- sedatives, hypnotics, nor analgesics for at least 4 hours preceding the
jnitial administration of the test medication. Such drugs were also
not allowed during the study period. Keats and Beecher (195%9) have
contended that barbiturates are analgesics in their owﬁ‘ﬁLE:t: Chapman
and Feather (1973) feel that diazepam is analgesic in thatsit reduces
the aversive drive associated with continuing pa{n. sadove (1971) and
Fennessy and Sawynok (1973) have reported that tranquilizers are capable
of potentiating analgesics. '




\#

-5 -

. Method

1. Patients' Evaluation (Subjective Evaluation)

The patient was asked to evaluate his own pain by means of a wooden
ruler calibrated from 0 to 10. The nurse-observer explained to the
patient that 0 represented no pain and 10 represented very severe
painl The patient, therefore, evaluates his owh pain, while at
rest, between O and 10 using the visual scale on the ruler.

~
The usual scale which is used in analgesic studies judging the
patient's pain at rest is the following: '

no pain

0
1= mild pain'
2 - moderate pain
o 3= severe pain
In testing an oral non-narcotic analgesic, a scale more sensitive
than 0 to 3 is probably necessary since the changes in pain intensity

“are often not as dramatic as those following parenteral analgesic

dministration. Also, the initial pain level of patients on the
second or third day post-cholecystectomy may only be mederdte

.and not severe. The scale would thus range only from O tg*a‘%nd

therefore would be quite insensitive to small changes.
2. Nurse's Evaluation (Objective Evaluation)
The nurse-observer recorded:

a. The patient's own evaluation of this pain while at rest, and

b. her evaluation of the patient's pain on movement or coughing

j.e. while under some stress. Jhis was done by evaluating the ability
of the patgent to carry out a series of simple tasks, including deep
breathing, coughing, walking on the flat, sitting up, leaving bed,
entering bed and putting on a dressing gown (dressing). Each task
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was scored from 0 to 4 with O representing no apparent pain, 1.for mild
pain, 2 for moderate pain, -3 for severe pain and 4 for unbearable pain.
The scale used in this part of the Bvaluation was smaller because the
patient's pain when the patient was under stress and not at rest
varied+from no apparent pain to uﬁbearéb1e‘pain. A larger scale would
cause the evaluation to be more difficult for the nurse since each

- point on the scale would not répresent'a well-defined level -of pain

severity. ’ . _ <{”’i\-

The final score for the nurse's (objective) evaluations was determined /
by summing the scores for the individual tasks for each patient and
so could range from O to 28 for the 7 tasks. In order to make it
possible to compare these results with those of the subjective
evaluation, the final results were normalized to a 0-10 scale by
dividing by 2.8. '

Both types of evg%uation were completed at every interview period:
these were before each drug was given and 1/2, 1, 2, 3 and 4 hours
later. For the second and third drugs the 'before drug' interview
corresponded also to that 4 hours after the previous drug: thus
there was a total of 16 (3 x 6 - 2) interviews.

2 v OUTTTRART R

Interview periods: —_—
' 0 hours (before drug A)
Drug A was given

1/2 hour

1

2

3 .

4 {0 hour before drug B)

Drug B was given.
1/2 hour _
1 ’5"\\\\\\’/ ..
2
3 -
4 (0 hour before drug C)
| .



Drug C was given, :
1/2 hour

The times of the evaluations and the times of the administration of
the doses were recorded by the nurse. '

Sleep was not accepted as an indication that the medication may have
produced an analgesic effect. Patients were awakened 1f necessary
at the evaluation period.

The nurse-observer did not specifically ask about side-effects unless
they we?E‘volunteered or clearly observed, Direct questioning was
avoided to minimize the possibility of suggestion. If side-effects

were reportéd these were recorded on-the evaluation sheet under the
appropriate time slot and the patient was questloned on subsequent visits
concern1ng their sgveFrity or persistence. )

Failure to obtain adequatelanalgesia caused the study to be terminated
- at that point. It was possible to break the code in the occurrence of
disturbing side-effects.

i AT T AW

A

S

The results were examined by examining the:

1. Pain Intensity Differences using only data obtained for the first
drugs administered to each’ patient

2. Ana]ys1s of Variance resu1ts us1ng all data obtained during
the 12-hour periods.

3. Covariance Analysis results using first only the data obtained -
for the first drugs administered to each patient, then, for all data
obtained during the 12-hour periods.

E. Evaluation
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Pain Intensity Differences.

The results were firstexamined by examining the Maximum Pain Intensity o
Difference (MPID) and the Summed Pain Intensity Difference (sPID) -
(Beecher, 1959a; Be]iévil]e‘srvrrest and Brown, 1968;: Lutterbeck and
Triay, 1972 and others). In the analyses the first med1cat1on results
for non-completers were used as well as those where the crossover design -
had been completed.

a) MPID

The MPID rating was der1ved by subtract1ng the lowest pain score that

was reported for the pat1ent from the patient's initial pa1n score. This _
vd1ue therefore, represents the peak effect of the drugs; carry-over effects
would not be significant since only data obtained for the first drugs
administered to each patient were used.

b} SPID

The SPID rating was derived by summing the PID values calculated at 1,

2, 3’and 4 hours. The 1/2 hour values were not used because of the
possibility of varying absorption rates with the different medications.

The SPID values could be positive or negat1ve Patients who discontinued
the study during the first period due to severe unrelieved pain were given
the highest pain score values which were experienced by patients in the
study i.e. a subject1ve rating of 9 and an objective rating of 28 and their

PID's were derived using these values.

—

2.. Analysis of Variance

Mosteller in Beecher s pub11cat1on on "Measurement of Pain" (1959a: p. 112)
stated that "In the study of responses to drugs, the analysis of variance is.

widely used in the assessment of effects and in the allocation of variability

" to its soyrce". Most workers including Houde and co-workers (1960) and

Be1leville and co-workers {1968) have used this statistical test in their
1nvestigat1ons Using ‘the ana ysis of variance, -the total variation in a

_set of data ‘may be reduced to components associated, with possible sources of
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variability whose relative importance can then be assessed
(Moroney, 1951), This is of particular importance in the
clinical evaluation of analgesics.
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3. Covariance analysis

A.qovariance analygis was done to examine the effects of the ‘
patient's ipitial pain oh the pain relief achieved. Effects due to
age, sex, residual drug effects and. period effects were.also examined. . ,
Both the first 4-hour period and the 12-hour period for each patient

An
was analyzed. _ - e
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© III. RESULTS =~ ;

A. Description of Patients.

~7 .. ’
‘ Forty-three post-cholecystectomy patients werehstudied'OVer
A ~a period of 5 months. ' .
Table 9

-4

Description of Patients in the Investigation

.? . ! -

. Age 18-30 31 -40 41 -50 51 -60 61-65 Total
Female 11 7 7 8 3 36
Male 1 1 3 2 0 7

' Total 12 8 10 0 3 43
. ~ 7- ] ﬁ. ‘
Compiete trials 40
Incomplete trials 3

0f the forty completed trials, three were used-in the eyaluation
of first drug éffécts_on1y for the following reasons:

i

1. Patient # 2 did not receive dose B until ;he‘asked for pain relief.

<

2.. Patient # 6 received her dose B one hour 1ate,dqei£o a miscalculation
by the nurse-observer. : o

3. Patient # 22 received zldoses of diazepam (Valium) 5 mg. duriﬁg the
“trial period. % ' - B

\\\_—:ijjyplete trials: ' ' k\ . ; .
_“-—patients # 3 and # 30 did not.comb1ete the.fifst roﬁpd due to severe,

unrelieved pain. ‘patient # 16 did not complete the second round for the
same reason. A1l 3 patients were on propoxyphene whgﬁ they_requested

discontinuation .of' the study.



- 57 -
B. Side Effects S i ‘ -
Nineteen of the 43 patients.repofted some side effects during

the study period. The most commonly-reported side effect with all
three drugs was drowsiness.

- x
Table 10. '
SIDE EFFECTS OF MEPERIDINE, FLOCTAFENINE AND PROPOX?PHENE
Meperidine Floctafenine Propoxyphene

Drows{ness S 10 5 7 '
Dizziness . 2 1 3
‘Thirst - 1 1 1
Dry mouth 2 1 0
Nausea ‘ - (1), 1 1
Vomiting - ‘ 1 0 0
Diarrhea e 0 1 0
Feeling of warmth, perspiration 1 0 2
Congested and s1ightly short : )

‘of breath. : 1 0 . 0
Total side effects 18 10 ~ 14
Total patients 13 ) 6 12
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FIG. 3 - AVERAGE PAIN INTENSITY SCORES FOLLOWING MEPERIDINE,

S.E.M.).

(2

" FLOCTAFENINE, AND PROPOXYPHENE ADMINISTRATION USING ONLY
DATA FROM THE FIRST FOUR-HOUR PERIOD *.

(SUBJECTIVE EVALUATION}

MEPERIDINE

e —— e p——

- FLOCTAFENINE

— —_ y— e

[

. « « » . PROPOXYPHENE -

_ _ . | |
0 . 1 2 - 3 4 ‘

TIME AFTER ADMINISTRATION (HOURS) .
3.58 for propoxyphene not 2.58
* Only data obtained from the first drug administered to each patient were used.
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FIG. 4 AVERAGE PAIN INTENSITY SCORES FOLLOWING MEPERIDINE, FLOCTAFENINE

AND PROPOXYPHENE USING ONLY DATA FROM THE FIRST FOUR-HOUR PERIOD * (OBJECTIVE EVALUATION)
. . ) N J-'

i

MEPERIDINE
FLOCTAFENINE

— v e

- . « + + « » PROPOXYPHENE

1 ] | N

\\a 2 3 -4 .\

TIME AFTER ADMINISTRATION ( HOURS)
*Only data obtained from the first drug administered to each patient were used.

Fs




AVERAGE PAIN INTENSITY. SCORES

-

S.E.M.)

-

(*

-57c -

.

ATARKTT 1M A A VDRI IR

FIG. 5 AVERAGE PAIN INTENSITY SCORES FOLLOWING MEPERIDINE, FLOCTAFENINE
_ AND PROPOXYPHENE ADMINISTRATION USING ALL DATA * (SUBJECTIVE EVALUATION)

| l . l

0 1 2 .3
N .
@ TIME AFTER ADMINISTRATION ( HOURS)

o >Ad data obtained during the twelye-hour periods

were used in this evatuation,

MEPERIDINE

——————————

FLOCTAFENINE
PROPOXYPHENE
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AVERAGE PAIN INTENSITY SCORES FOLLOWING MEPERIDINE,.
FLOCTAFENINE AND PROPOXYPHENE ADMINISTRATION USING ALL DATA* (OBJECTIVE EVALUATION)

ae s wES

TR

MEPERIDINE

_ - - - - = -FLOCTAFENINE
.. ... .PROPOXYPHENE

- b : | 1 |

o

1 ] 2 3 _ 4
TIME AFTER ADMINISTRATION ( HOURS) .

* Al11 data obtained during the twelve-hour periods were used in this evaluation.-

¢
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well. as from the patients who completed the crossover design. The
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Onset and Peak Effects

The onset of action (see figures 3 and 4) for all three drugs -
occurred within 1/2 hour after administration. Sjnce ;be patient

., was only interviewed 1/2 hour following administration of the

medication, this is as accurate as a determination for onset effects

can be made. Peak effects occurred between 2 and 3 hours following
administration. Duration of action could not be determined since
patients were only studied for a 4 h period. Floctafenine may be
Jonger acting than meperidine and propoxyphene (see figures 3 and 4).
Figures 5 and 6 show the average pain intensity scores of the three drugs
using all the data °btai"§9 throughout the 12-hour study. periods i.e.
regard]esé of whether the/drugs were administereq as dose A, B or C.

Analysis of Results oo
1. Pain Intensity Differences.

The results were first examined by looking at the max1mum pain intensity
differences (MPID) and at summed pain intensity dlfferences (SPID)
“during the first 4-hour period. In the analyses, the first medication
results from those not completing the four hour period were used as

results from patients 7, 10 and 11 were not used in view of the 1n1t1a1
low pain scores seen in these patients. Patients who withdrew from the

. study due to severe unrelieved pain were given a subjective score of

9 and an objective score of 28 for the remaining interview times of the
first perfod. These patients had to be included in the analysis,
otherwise the data would have been biased in favour of the drug which
failed to'produce any pain relief. This is an important factor to
consider when looking at the results of the analysis of variance and
cova?fance analysis-.of all three periods when the results of onTy the
completely crossed-over patients were utilized. It is hoped,though, that
because of the large number of patient trials that this factor is not

"of too great ;on§1derat10n.
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MPID

In the subjective or patient's evaluation, significant differences
were found between meperidine and propoxyphene (F = 9.91, p=0.01)
and betwéen f1octafen1ne and propoxyphene (F = 5.44, p<0. 01). No .
significant difference between meperidine and floctafenine was found
(F = 0.67). A patient population of 53 per group would have been
necessary in order to have been able to, detect di fferences at the
5% level of confidence.

- For a patient population of 13 per group, the variance ratio

necessary to demonstrate significant differences (p=0.05) in drug

effects between groups (assuming the same variability between patients.

as found in the sample tested} would be 2.69. TFrom this can be calcu]ated
the number of patients per group necessary to demonstrate s1gn1f1cant

drug differences.

In the objective or nurse's evaluation, significant differences were found
between meperidine and propoxyphene (F 'z 5.70, p=0.01)} and between meperidine
and floctafenine (F = 2.70, p<=0.05). No.difference was detected between
floctafenipe and.propoxyphene. A larger patient population consisting of

64 patients\per group would have been necessary in order to detect differences
betwean tr@ two drugs (see Table11). -

SPID

The subjective SPID results were similar to the MPID results. Megefidine
was superior to propoxyphene (F = 13.20, p£-0.01) and floctafenine was
superior to propoxyphene (F = 7.07, p<0.01}. No difference was seen
between floctafenine and meperidine. A patient population of 37 per group
would have been necessary to achieve a F-ratio above the F5% vaiue.

~

P
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The objective SPID results were also similar to the objective MPID
results. Meperidine produced significantly better pain relief than
‘propoxyphene (F = 7.71, p<0.01). In order to demonstrate significant
differences bé%heen meperidine and floctafenine, a patient population

of+17 patiepts per group would have been required. To show significant
differenceds betheen floctafenine and propoxyphene, 21 patients -per group -

would have been necessary (see Table 11).

-
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Table 11 . g B
S MAXIMUM PAIN INTENSITY DIFFERENCES (MPID) AND SUMMED PAIN INTENSITY
] DIFFERENCES (SPID)OF MEPERIDINE, FLOCTAFENINE AND PROPOXYPHENE DURING .
p - , THE FIRST FOUR-HOUR PERIOD. :
: o . SUBJECTIVE OBJECTIVE
— _MPID SP1D MP1D SPID
FACTOR DF | MS F P - F P MS F P | MS F P
MEAN ° 1 |217.03 : | 798.78 - | 5215.41
BETWEEN DRUGS [ 2 | 15.10 |5.34[20.01 7111 <0.01| s9.81 | 2.98[ Ns | 987.43 | 3.86 |<0.05
. QVER DRUGS 3 | 82,M 306.13 2396.76
/* WITHIN DRUGS | 36 | 2.83 20.05 255.78 .
. OVER PATIENTS | 39| -8.95 42.06 420.47
SUBJECTIVE # OBJECTIVE
DRUG N MPID SPID e 1o © sPID ‘
MEPERIDINE | 13 [3.23 £ 0.47 10,00 + 2.26 | 6.88 ~ t1.24 | 20.42 14.44
CLOCTAFENINE | 13 {2.69 20.47. | 6.8 * 2.26 | 4.00 £1.24 .27 £4.44 :
PROPOXYPHENE | 13 [1.15 +0.47 |-1.65 2 2.26 | 2.69 ¥1.24 3.00 £ 4.44
SUBJECTIVE 0BJECTIVE
\MPID > SPID . _MpID . SPID D
F/P Mep. ,w4¢maijW1ov. Mep. | Floc | Prop. [Mep. Floc. | Prop. |Mep. |Floc. |Prop. A
Mep. 0.67 |99 = N\0.97 |13.29 [ 2.70 | 5.70 213 7. [
Floc. 5.44 1 7.07 0.55 . 1.7
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2. Analysis of Variance " .

A two-way analysis of variance, crossed (APL program ANOVA 2)
was done to crudely compare the effectiveness of the various o
- drugs, ~and to look for evidence that the pain score .
might be influenced by age or sex. The values for the 37
patients who completed the cross-over study were used. The means
- _fof the 2nd and 3rd hour values were compared in order to m1n1m1ze
arry-over effects (both pharmaco1ogica1 and psychological) and
also ¥n order to allow for time for absorption of the orally-
adminigtered medications. From the data it had been observed
thaq éit peak effects of the three drugs generally were obtained
at 2 -3 hours after administration. The subjective (patients'
eva1uat1ons) and objective (nurse's evaluations) results were
analyzed separately. The patients' evaluations could vary in
magnitude from 0 to 30 wh11e the nurse's evaluations could vary
from 0 to 28. Thé“ﬁgjse s evaluat{on was obtained by summing
the recorded values for the 7 tasks. The results of the nurse's
evaluations were normalized to a scale of 0 - 10 by dividing
by 2.8 in order to facilitate comparison with the subjective
results. ' '

.W- .

‘;*'These results (see Table 12) ;émonstrate the STgnificant'{%riability
between patients and the: significant interaction between patients and
treatments. The residuad error is large. This again stresses the
subjective nature of pain and the great variability of pain perce1ved
or tolerated and pain re11ef obtained which have been reported in
~ the. literature This variab11ity necessitates the study of a
re]at1ve1y large popu1at1on of patients in order to overcome this
- ' patient variability and to detect significant treatment effects,
| as seen in‘the MPID and SPID evaluations. - ' -~
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Significant differences between meperfaine and propokyphené could
betdetected utilizing either the subjective (F = 13.28, .p=<0.01)
or objective (F - 16.55, p<0.01) data. Meperidine was only
marginally better than f]octafgnine after evaluation of the
subjective results. It was statistically significantly better
than floctafenine when utilizing the objective results (F = 10.00,
p¢ﬁ0.01). Floctafenine was not significantly different from
propoxyphene by either the subjective or objective evaluations. ;
Using ANOVA 2 sex and age differences were then examined in order
to determine if sex or age affected the results and if a more
homogeneous population could be produced by using, besides only one
operative entity, one sex or one age group. |

Evaluation of Sex Differences

oMales (See Table 13)

The variability among patients decyeased when we regard the male
population studied but because of [the small number of males involved
in the study (n = 7), no statistical difference betweensmeperidine
and propoxyphene could be detected. ' '

To demonstrate a significant difference between meperidiné and
propoxyphene with. the objective results a patient population of
9 would have been required if the variability between patients
remained constant and with the subjective results’a patient
population of 20 would have been‘required. _ 1 '

Females (See Table 14).

,Meperidine produced significantly lower pain scores than floctafenine
(subjective results: F = 5.71, p«0.05;, objective results: ‘F = 7.54,

p 20.05) and than propoxyphene (subjective results: F = 11.09, p< 0.01;
objective results: F = 11.63, p.:0.0T)'when only the results of the

female patients involved in the tpvestigation_were evaluated. kNO statistical
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_differeﬁce between flogtafenine and propoxyphene was found.

Evaluation of-Age Differences.

Three. age, groups, namely 18 - 30 years, 31 - 50 years, and 51 - 65 years,
consisting of 10, 16 and 11 pat1ents respectively were examined to see
if there was any evidence at all for differences in pain relief with .
different Sge groups. - . v

In the 18 - 30 age group no significant differences between drugs cqu1d

be detected probably due to the small number of patients (n = 10) studied.
(See Table 15). ) '

" In the 31 - 50 age group, although we are looking at the results from

16 patients, no significaﬁt differences were seen. There was a tendency-
for the patients not to be able to discriminate between the 3 drugs as can
be seen by the similar values of the subjective means of the three drugs.

In the 51 - 65 age group, the patients appeared to be able to
discriminaté between drugs somewhat better than the 31 - 50 years old
group, and the variance between patients tended to be not sygn1f1cant

(See Table 17). . ' = (

‘This analysis suggests that age may have some influence on pa1n re11ef
_since the three age: groups examined were not completely similar their *
response to the three test analgesics and in their intrinsic van;a5111ty

A more detai]ed analysis is necessary to clarify the importance of age’
on pain relief as well as the influence of certain other factors including
initial pain score on the pain scores recorded.

_—— . T
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ANALYSIS OF VARIANCE FOR
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COMPLE'TE- SAMPLE FOR THE TWELVE-HOUR PERIOD

] r

) > SUBJECTIVE OBJECTIVE
Meperidine and Floctafenine’ D.F. MS F/AB m, ‘“MS! F/AB mH
Between Drugs . 1 8.28 3,32 | NS 13.68 | 10.00 |-<0.00 -
Between Patients ) 36 7.92 3.18 £0.01 528 3.86 * £0.01
Interaction . - 36 2.50 ) ' 1.37 .

Residual 74 ‘ 0.791 0.219 .
‘Meperidine and Propoxyphene )
Between Drugs 1 “{laasa 1328 |<0.0n [[32.10 16.55 | «0.01
Between Patients 36 9.62 3.70 £0.01 4.64 | 2.39 £0.01
Interaction 36 _ 2.60 . 1094 .
Residual ; 74 1.17 m.m.nm _

. S 1D
Floctafenine and Propoxyphene - . . Y
Between Drugs . 1 . 9.00 2.73 Ng, || -3.87 1.95 NS
Between Patients 36 3.46 2.87 *| «0.01 || s5.08 2.56 | 40.01
Intefaction | 36 3.30 . . . 1.98 ‘
sResidual 74 1.0l 0.777

uEans?  S.E. . Subjective Objective ’ ’

Meperidine 1.78 ¥ .067 2.55 % 0.117

Floctafenine 2.26 £ .074 3,16 ¥ 0.135

propoxyphene |  2.75 % 099 1.47 * 0.132 - .




Table 13 - 65 - .
ANALYSIS OF VARIANCE FOR MALE SAMPLE FOR THE TWELVE-HOUR PERIOD
. - . SUBJECTIVE OBJECTIVE BN
‘Meperidine and Floctafenine D.F. MS /BB p MS F/AB | P. .
Between mnna.m L 1.29 0.659 | NS 1.48 | 6.35 .no.m. ‘
Between patients . 6 g.23 |4.21 |wms [ a.62 0. | <001
..Hsnmhmnﬂwos 6 . 1.95 0.232 INV
s Residual 14 0.161 0.009 -
Meperidine and Propoxyphene .
Between drugs . 1 9.72 2.13 NS 8.42 | 5.07 NS /
| Between patights \) 6 8.93 |1.96 |Ns 4.49 | 2.70 NS
Interaction . : 6 W?mm . . 1.66
"Residual 14 0.330 | o.oes
. o
Floctafenine and Propoxyphene [ -
Between drugs . 1 18.08 |z.89 |ns } 2.8872.71
Between patients 6 11.93 [1.91 | WS .5.17 | 5.92 [ %0.05
Interaction ’ 6 I m.wmh., o 1.05 )
‘Residual d 14 0.259 |, <« § o.068
€ - —
‘ MEaNS ¥ S.E.. - | SUBJECTIVE OBJECTIVE
o s ‘Meperidine 2.39 ¥ 0.196 2.12 % 0.48
. . Floctafening 1.96 £0.531 258 £ 0.49 |’
" Propoxyphene 3.57 ¥ 0.769 3.21 £ 0.75
P N
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™ ANALYSIS OF
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5

VARTANCE FOR THE FEMALE SAMPLE FOR THE TWELVE-HOUR PERIOD B C

F

SUBJECTIVE OBJECTIVE e

Meperidine and Floctafenine D.F. MS F/AB P MS ,m\»m P
Between drugs 1 14.01 | 5.71 | £0.05 J12.40 [7.54 | £0.05 .
Between patients 29 6.11 | 3.30 |<o0.01] 5.29 [3.22 | w0i0r -
Interaction 29 2.45 1.64 T
Residual 60 0.938 M 0.268 ! /,
Meperidine and Propoxyphene ol . o / :
Between drugs 1 25.21 |11.09 | €0.01] 23.92 }11.63| 40.01
'Between patients 29: g.48| a.17 | <0cio1] 4.e9 |2.28 | £0.05 et .
Interaction 29 2.27 _ 2.06 .
Residual 60 1.36 0.783 . L y

) "
_ Floctafenine and Propoxyphene I ' - )

" Between drugs 1 ‘1.63| 0.672 ns || 1.88 |0.847 NS . :
'Between ‘patients {29 | ° o.20| 3.78 { %0.oy 5.0212.27| £0.05 .
Interaction 29 2.43 2.21 1 -~ -
Residual . 60 1.18 0.943 _ T _ J
\ K ‘l . \
5 ] MEaNs * SlE. SUBJECTIVE ~ OBJECTIVE . .
Meperidine 1.64 * .089 2.65 -+ 0.150 | ~
oo Floctafenine 2:33 t ,088 3.30 +-Q,173 - Co s T
Propoxyphené 2.56 * .107 3,55 + 0.165 \;\r



" Table 15

ANALYSIS OF VARIANCE FOR THE
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4

SAMPLE 18 - 30 YEARS OF AGE FOR THE TWELVE-HOUR PERIOD.

SUBJECTIVE OBJECTIVE
Meperidine and Floctafenine U.m.!_ MS F/AB P M5 m.\wu P
Batween drugs _ 1 3,91 3.6a | wms 0.459 2.51 NS
Between patients 9 "11.39 10.62 | «<0,01 3.17 1 17.33 ‘¢0.01
Interaction 9 1.07 0.183
'Residual 20 0.506 " 0.172
wmwmﬂwmu..ﬂm and w.nom.ox%urmum
. Between drugs 1 9.03 3.83 NS g8.62 4.32 NS.
Between patients 9 10.45 4.43 | <0.01 | 4.32 M‘Lm | - ws
Interaction 9 2.36 2.00
Residual ) 20 0.80 0.191
. . . 5
Floctafenine and Propoxyphene
Between drugs 1 || 106 | o036 | ws [ 5.10 2.47 NS
Between patients 9 13.01 4.46 |<0.05 || 3.56 | 1.72 NS
Interaction 9 2.92 2.07 =
Residual 20 - 1.06 0.359
5 MEANS. ¥ S.E. . SUBJECTIVE OBJECTIVE ~
.| Meperidine 1.85 ¥ .234 2.34 % 0.100
Floctafenine 2.48 * .191 2,55 + 0.082
Propoxyphene 2.80 % ,408 3,27 + 0.146



Table 16 - 68 -

. . . q

. :

wZVH.MmHm OF VARIANCE FOR THE SAMPLE 31 - 50 YEARS OF AGE FOR THE TWELVE-HOUR PERICD.

\ OBJECTIVE SUBJECTIVE
Meperidine and Floctafenine D.F. | MS ¥/AB P MS F/AB | - P
‘Between drugs . 1 0.016 5.42 NS 2.44 3.15 NS
Between patients 15 || 9.21 3.19 l<o0.05 || 8.10 |10.46 |{<£0.01
M:ﬁmnmnnwos - 15 2.88 0.775
Residual .\ 32 1.36 0.253
Maperidine Ambn._ Propoxyphene _
Between drugs : 1 3.52 1.40 NS 15.43 6.94 | <0.05
Between patients 15 | e.77 | 3.89 [<0.01 | 5.5 . 3.48 | <0.01
Interaction 15 || 2.52 2.22 .
Residual 32 1.83 | | 1.33 o .
Floctafenine and Propoxyphene | , ) ‘
Between drugs " 1 4.0 3.33 NS 5.60 2.85 NS
Between patients L 15 9.25 i 7.71 }eo.0r || 6.48 3.30 |#£0.05
_ Interaction : 15 1.20 1.96 ) .
Residual’ 32 1.28 , 1.44
% .
MEANS ¥ S.E. SUBJECTIVE ' OBJECTIVE
Meperidine 1.97 ¥ 219 . 2.64 t 0.36
Floctafenine 1.94 % .160 -~ 2,70 T 0,43
Propoxyphene 2.44 .%-.166 3.62 ¥ 0.60
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rable 17 - . -269 - , .
% :
ANALYSIS OF <WH~H.wZOm_. FOR THE SAMPLE 51 - mmx WM?Wm OF AGE FOR THE TWELVE-HOUR PERIOD.
OBJECTIVE . SUBJECTIVE
Meperidine w:m Floctafenine DF Ms F/AB P Ms F/AB P .
Between drugs 1 || 12.55 | 4.36 ns [l18.09 | 6.31  |«0.05
Between patients " t10 || 4.36 | 1.3 xs || 2.57 | 0.897 NS
Interaction 10 2.88 2.87. ‘ .
Residual 22 0.223 | o.212
’ . °
Meperidine and Propoxyphene
Between drugs 11 31.96 12.93 <0 .01 8.14 4.42 - NS
Between patients . 10 || 10.50 |_4.25 [|e0.05 [l-4.30 | 2.33 | NS
‘Intexaction 10 || 2.47. |l 1-84
Residual ‘ 22 0.540 || o.075
. 'd . -
Floctafenine and Propoxyphene
Between drugs : 1 4.45 | 0.603- | nus || 1.96 1.35 NS .
Between patients “lio Jl 7.28 | 0.984 | s 4.06 | 2.8 NS
Interaction B _ 10 7.39 1.45° | ™ : ey
Residual : 22 0.557 g 0.188
N L i N ! ’
. T heans * s.E.- SUBJECTIVE OBJECTIVE .
] Meperidine = 1.41 ¥ .126 2.63 ¥ 0.386
- . Floctafenine * ~2:52 .20 3,91 * 0.306
Propoxyphene 3.16 ¥ .464 w“am + 0.395

&
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. Covariance Analysis -~

A covariance analysis was done ‘on the results of the first four-hour
period in order to examine the effects of initial pain intensity

on the change in pain score obtained and on the final pain score
reported. The entire sample was examined first and then the group
cons1st1ng of only the females in the investigation was examined in
order to determine if a more homogeneous group could be produced by
exeTud1ng the male population. This possibility was suggested from
" the results of the analysis of variance. '

The results from patient trials 7, 10 and 11 were not included in
view of their Tow initial pa1n scores, The results from patients
who discontinued the study during the first period due to: severe
_unrelieved pain were given a subjective pain score of 9 and an
objective pain score of 28 for the remainlng interviews in the
period. These scores were chosen because they were the highest
scores reported by other mtients in the study. ,

-t .

THe nurse's eva]uatlons or obaectﬁve resu1ts were normalized to a
scale of 0 - 10 by dividing by 2.8.

The qr1g1na1 means for the three drugs were not- found to be significantly
different for the pooled sexes (F = 2.05 for the subjective data and

2.41 for the objective data). The original means, though, were s1gn1f1cant1y
-different {n the female sample when examining the subaect1ve data.
(F = 4.04, p €0.05); they did not differ s1gnif1cant1y whén
examining the object1ve\data (F = 0.46).

The final pain scores fo11ow1ng meperidine and f1octafenine app
to have approximately a 50% dependence on the initial pain Tevel and
to have approximately a 50% constant change. Post-propoxyphene
scores, an the other hand, did not show dependence on the initial pain
level. (See Tab]es 18 and 19)

T .
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No significant differences were found between theufgméle sample
and the pooled sexes sample, The female samp]g’did'ﬁot appear .
to be a more homogeneous group than that of the pooled sexes.

(See Table 20).
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Table 18 -72 - . I\J ‘ .
‘ . . T
EFFECT OF ORIGINAL PAIN ON CHANGE AND FINAL LEVEL DURING FIRST PERICD (POOLED ﬁ

~ s R oy .

SUBJECTIVE OBJECTIVE
Meperidine Floctafenine : Propoxyphene ‘Meperidine- Floctafenine | Propoxyphene
-
Number jin group N . 13 13 13 13 13 13
Mean original score | »..mm .w. 0.40 4.92 % 0.54 3.58 £ 0.59 5.25\% 0.62 4.61 ¥ 0.3%9 4.81 % 0.43
Mean £inal ‘score 1.98 1 0.37 2.83 T 0.44 3.40 % 0.66 2.99 2N 35 \u.\mu 0,33 | 4.41 2 0.73
Slope: mwsmW\onwawsww 0.49% 0.23 0.39 * 0.22 0.22 ¥ 0.41 0.35 £ 0.13 | 0.43 + 0.22 .24 £0.35
Slope: change/original 0.51 ¥ 0,23 0.61 * 0.22 0.78 % 0.41 0.65 + 0,13| 0.57 *o0.22 |-0.24 4 0.35
o - | : o . o
Adjusted oridinal 3.58 J 3.58 3.58 4.89 4.89 4.89
Adjusted fina 1.30 % 0.46 2.31 £ 0.49 3.40 T 0.66 2.87 % 0.29( 3.65 * 0.30 4.51L% 0. mNJ
Adjusted change lo2.88 * 0.46 }1.27 ¥ 0.49 |o.pm...4. '0.66 -2.02 £ 0,29 -1.24 % o.u.m), -0. um 0. mv
DY ~. | |
Bartletts M{x2) for " :/!er . . . B .
homogeneity of variance . ) . i . )
(af= 2) e u
originals , 1.80 - T . ~ . 3.19 : : 14
finals 12.90 . I  5.37
F for linear regression 4,32 3.28 0.03 7.04 3.87 12.39
F for differences in 2.05 . 2.41
R original means ‘ : . : i

\ | S




Table 19

: EFFECT OF ORIGINAL PAIN

Number in group
Mean original score

Mean final score

Slope: final/original
- Slope: change/
original
Adjusted original
Adjusted final
vﬁusmnmm change

Bartlett's M(X2) for
homogenaity of
(af MWM&NSMWWGWﬂNHm

finals

F: for linear

regression

F: for difference in

. . e
original means.

: ‘ kb
.- 73 -
ON CHANGE AND FINAL LEVEL DURING FIRST PERIOD (FEMALES)
SUBJECTIVE . M OBJECTIVE )
- v o N g 0
Meperidine Floctafenine Propoxyphene Meperidine Floctafenine .mnomoxwmrmsm
10 12 11 10 12 - 11
5.10 * 0.50 4.83% 0.58 3.05 % 0.56 5.39 £ 0.74 4.70 X 0.41 5.06 ¥ 0.47
1.88 ¥ 0.48 2.71 t 0.46 3.20 * 0.93 3.30 % 0.34 3.56 % 0.36 4.59 % 0.85 .
0.55 % 0.27 . 0.36 % 0.22 0.09 * 0.55 0.36 # 0.13 0.44 % 0.24 1.34 £ 0.42
0.45 * 0.27 0.64 £ 0.22 . 0.91 * 0.55 D64 +0.13 0.58 * 0.24 -p.34 % 0.42
3.05 - 3.05 3.05 5.03 5.03 5.03
0.75  0.69 2.07 % 0.58 3.20 X 0.93 3.18 * 0.29 3.70 * 0.33 4.55 % 0.61
2,30 £ 0.69 -0.98 £ 0,58 +0.150% 0,93 -1.86  0.29 -1.33 % 0.33 -0.48 = 0.61 -
. Qllh\ .
0.51 ‘2,86 \ i T
9,27 6.52
./ bl
4.14 ) 2.65 . 0.03 7.92 3.45 10.31
4.04 : 0.46 '
) !




Table 20

COMPARISON

13

OF ADJUSTED PAIN SCORESY OF THE FEMALE

(FISHER-BEHRENS TEST)

AND POOLED SEXES SAMPLES.

S

FEMALE SAMPLE

POOLED SAMPLE

SUBJECTIVE OBJECTIVE SUBJECTIVE OBJECTIVE
SRUNE 72 bl 1 0.99 1.22 1.15 1.44
B NS . NS e NS
4 .
A 2.15 2,03 2.25 2.75
p 2 0.05 >0.05 - ‘ £o.os £0.05

*’° corrected for originals

**x for floctafenine and propoxyphene

+ for meperidine msm.mnomoxwmwmuw

+

(Fisher; R.A. and Yates, F., 1963 p. 3-4)

6

For nrﬁm test, théadjusted pain scores for

the female sample were taken from Table 19, line 7

and those for the pooled sample from Table-1

8, Mwum 7



scores. The variance within groups Was now not.sipgni;
"the three groups. The two patients ‘who dropped

- 75 -

x2 test for homogeneity of variance between' drugigroups- -
BartIett's M test (Finney, D.J., 1964).

In-applying the experimenta1 design of the 1nvest1gat1on it
had been assumed that the variances of each treatment group taken separately
were the same. To test this hypothesis, Bartlett's M test was used to compare
the variance of the pain scores within gach group. ‘When a11\}:e data for
the first four-hour period were considered, significant differences in the
varlance between groups was found. The variance within the propoxyphene
group was significantly greater than within the other two groups Then
the data was re-examined 1eaving out the two patients in the propoxyphene
group who had dropped out due to unrelieved pain and had been ass1gned

cantly d1fferent in

t /of the study in the

first period due to severe unrelieved pain, can ndf be excluded, though

from the ana1ys1s,51nce this would bias the resuits\jn favour of propoxyphene.
It appears from this test that the large variation within the propoxyphene
group may be dug partly to the pa1n scores assigned to these dropoats

i.e. 2 subJect1Ve score of 9 and an objective score of 28. This again

raises the problem of what scores. shou1d be assigned to patients who drop

out of the investigation.
\ .

*
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Table 21 | S .76 - 4;
2 | -

1%°! FOR HOMOGENEITY OF VARIANCE'BETWEEN DRUG GROUPS''(BARTLETT'S M-TEST)

A1l data Two Patients Excluded*

Unadjusted: .
Patients 6.76 - B 0.918
Nurse 10.25 " 0.225
, .
t

- Adjusted for ‘slope'
(dependence of final on

original) - _ : o “ )
\ .
Patients 7.55 0.861

Nurse 6.52 0.810

-

(2 - 5.99, p = 0.05)

~ * The two patients dropped put of the study in the first perioa due to
severe unrelieved pain, ' ‘.

S
P
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. Table 22 -77 - .

VARIANCE OF FINAL SCORES FOR PATIENTS IN THE PROPOXYPHENE GROUP
DURING THE FIRST PERIOD.

9
SUBJECTIVE - - OBJECTIVE
Excluding 2 drop-outs . 2.81 , "' 0.88
Including 2 drop-outs 7.63 .. 6.38
' i
-
7 r
: . ‘&_“‘. . :'f‘ . o »
'_\,, ' '
kS N ' .n/.- '
.
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"y" pepresents the aver

The results of 34 pati

- :78 _3".- ‘

Covariance Analysis over the 12-hour period. o RN
’ - T

A covariance ana1y§15 was done based on the following model:

T

y = mean + period effect + current drug effect
+ residudl (previous) drug effect + effett due to
initial pain level + age effect. - : S

ge of the\znd and 3rd hour’ pain ;coreslf r—

o

inlf:¥se results of patients trials.7, 10 and 11 were
not~vhcluded in view of their Tow inittal -pain levels.

. /- . - ' q‘ ...
Analysis 1 . - =

In analysis 1, the éffects due to the initial pain.levels, }

current drug admin1stered:and.period'6¢ theé day were éxamihed.-.with' -

the subjective results, a significant F-ratio was found only. for the. . '

initial pain levels. The drﬁg effect borders onh-the level of .

sjgnificaﬁq.e of p = 0.05: Significant ldi-ffer@ces were f{?dnd l_:etween\

meperidine and’ propoxyphene (t = 2.3; p f}0.05). Period effects were
) ; T .

./';"
{‘ /.

—r

-t
-

N

not significant. - | _ .

- Examining the_objective résults, significant F-vg1ue§ W o

. found for both the curient drug and initia]ipéin‘gffects; Meperiding .

and propoxyphene were foiind to be signifi%antly different (t_-—2.87;‘;

p £ 0.01) as well as méperidine and floctafenine (t = 2405 p 40.05).

9

Nodifference was fourid between f]bctafenine and propoxyphene. ~Period
effects again were not significant. - s

LA ~
] L3 . / . o
. . . . .-

ts who completed the crossover design.were-used”ﬁ'-




. statistical significance. Current drug effects*dgmonstrated a

Analysis 2 .
In analysis 2, the carryover effects or.effects due to ‘ls.'-
previous medication were also examined. N '
The results of the subjective.analysis were sihi]ar to those
of ana]ys#? 1. Period effects showed the same trend but were of.no

L] - » » - - - \
significant’ difference only between meperidine an{l propoxyphene
(t =2.79; p £0.01). The carryover effects did not reach significant
levels but were in“the same order as the drug effects although of smaller
magnitude. ' > S C !

. - —

‘ \\ - With the objective results, the period effects and drug effect;
were similar to those previously seen in amalysis 1. Meperidine was
superior to propoxyphene (t = 3.31; p £0.01) and to floctafenine -
(t=2.28; p20.,05). No statistical difference between floctafenine

~and propoxyphene was found. The carryover effects were in the same

'order as the drug.effects-but no statistically significant differences
were seen between. the carryover values of -the three drugs. _

Analysis 3 ' ) | .
v ) \ 1

: In'analysis 3, the effect of the pat%ents' ages were considered.
Age appeared to have a very small éffect of no statistical significance.

v »
-

Meah-s1ope of pain scores due to age X S.E.

Subjective =, —.0F % .012 c
Objectivé = +.005 * .008

. 4

Py

|
|
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" Table 23 | o o .
" COVARIANCE ANALYSIS FOR TWELVE-HOUR PERIOD- EXAMINING INITIAL PAIN,
' PERIOD AND DRUG EFFECTS. T

. Q :\ . . . -
© . SUBJECTIVE * QBJECTIVE . '
Variation ~ D.F. . MS F-RATIO P Ms . F- .PB .
°. o M\)J |
Initial pain® 1 .49.40 19.76  20.01 25.56 22.29 ~ <0.01 ; -
Period - 2 .0.304 0.12 . N 0679 0.5 NS "
Drug 2 6.53 2.61 5,49 4.79  40.05
Residual = 96 2.50 | 1.15
Total . 101 3.00 1.47 )
MEAN EFFECTS ON PAIN SCORES * S.E.: .
| SUBJECTIVE OBJECTIVE
Initial pain level 2.80%0.09 .. . 3.31%0.03.
Drug effects ( change from initial level)’ ..
' , . o
Floctafenine '-0.40 % 0.22 +0.05 ¥ 0.15
Méperidine ~0.82 *°0.82 - —0.58 £ 0.15
Propoxyphene 4+ 0.06 ¥ 0.22 +0.17 £ 0.15
Period effects (change from mean level) .
Ist . + 0.1 %d2e TG0 £70.15
2nd - 0.08%0.22 : - 0.15 * 0,15
Ird . - 0.03% 022 +0.14 % 0.15 .

s et em————— S .



Tabie‘24

9 .
COVARIANCE ANALYSIS-FOR TWELVE-HQUR PERIOD EXQ;;;:;G INJTIAL‘ﬁEIN,

N PERIOD, DRUG AND CARRY-OVER EFFECTS . .
_ S~ - " . -
- - SUBJECTIVE . ggrecTive -
- Variation D.F. - ' MS F-Rﬂ([jIO P MS  F-RATIO P
itial pain 1 53.30 21.63 £0.01 27.72 24.44 . 40.01.
Pdriod - 2 0.253 ' 0.70. NS = 0.624 0.55 NS
rug 2 9.88  4.02 <£0.056 6.44 5.68  <0.01
Carryover 2 4.42  1.80 .&£0.25 1.73 1.53 '@ «0.25
Residual 94 2,06 R R -

Total ~ 101 3.00 ‘ 1.47

Mean effects on pain scores % s.E

Subjective Objective a
Initial pain level 2.82 % 0.09 © 3.32% 0.03
Drug effects
(change’ from initial level)
Floctafenine " ¢0.50 < 0.25 . 0.00 < 0.17
Meperidine - 0.95 £ 0.24 - 0.65 %+ 0.17
Propoxyphene . +0.22 % 0.24 ;078 %016 .

. L

Period effects - | ‘ o '
(change from mean level) ‘
Ist R +0.10 £ 0.22 0.00-%0.15
2nd . . ~0.06 *0.22 . -0.14%0.15
3rd s - 0.03% 0.22 +0.14 £0.15
Carryover effects (change from mean level) :
Floctafenine - 0.06 £ 0.30 - ~0.04 £0.20
Meperidine - 0.46 0.30 . ~0.29 = 0.20

Propoxyphene 4 0.52.£0.31 + 0,33 =0.21
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IV DISCUSSION OF RESULTS ' o

In the present investigation,.f100tafenine 200 mg, admini;tered
' orally was shown to be less effective than heperidine 75 mg administered
ora11y and marg1na11y better than propaxyphene 65 mg. in re]iev1ng |
post -cholecystectomy pain. Pain relief d1fferences were found between
- meperidine and floctafenine, the two drugs acting as an internal contro]
This was a necessary requirement of the study in.order to demonstrate
that the study was sensitive enough to detect ana1ges1c differences.
From the evaTuation of the subjective results, no stat1st1ca1 difference
was found between meperidine and floctafenine although a différence
was found after the evajuation of .the -objective results. 4i-
The results of the investigation were analyzed-by comparing the
maximum pain intensity differences (MPID), the summed pain intensity
°d1fferences (SPID) and the mean piin intensity scores of the second and
third hours after administration.- The MPID and SPID evaluations could
only utilize the first 4-hour period due to the fact that pain scores
did not return to the1r initial levels inbétween drug administration.
By utilizing the means of the second and third hours after adm1n1strat1on
pain scores, time is allowed for the absorption of the drugs plus

carry-over effects are largely’ eliminated.

The MPID and ‘SPID values were found to be sensitive methods for
evaluating pain relief differences as significant differences were seen
between meperidine and propoxyphene“hnd between meperidine and f10ctafen1ne . {
when the patients' reports were eva1uated The nurse's eva1uat10n
showed less significant differences i.e. the F values were smaller, but

' tended to demonstrate more of a difference between meperidine and
floctafenine. This could be due to the fact that pain, while the
patients are being stressed, is harder to relieve and necessitates the
use of a stronger analgesic. A narcotic analgesic may relief pain to'a
greater degree when the ‘patient is be1ng stressed while its pain relief
might not be d1st1ngu1shab1e from that of a non-narcotic analgesic when
the patient is.at rest. The fact that propoxyphene is a congener of

~ methadone, although it only has weak analgesic activity, may account for
its better performance in the nurse's evaluations when the patient
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must perform certain tasks. Its mechanism of action may be predominantly
. e . M '
central Tike the narcotic analgesics and therefore superior to a non-
narcotic analgesic with its mainly peripheral mechanism of action (Lim, 1967)

Jn.the MPID and SPID evaluations, the patients who discontinuéd
.the investigation due fo severe unrelieved pain were included. These

. patients were given a. subjective score of 9 and an objectiVe score of 28
for each intevview.time.in the first period after, they. discontinued the .
study. These values were chosen since they were the highest pain scores
reported by a number of other pat1ents in the study. Both pat1ents who .
‘dropped out dur1ng the first period were be1ng treated with propoxyphene
By leaving the results of these patients out, the results would be b1ased
in favour of propoxyphene By 1nc1ud1ng these - pat1ents one is faced w1th
-the prob]em of what values to assign to these patients after they have
discontinued the study. By using the va1ues of 9 and 28, the variance )
within the propoxyphene group increased great1y This variance contributed

to the lack of statistical differénces between groups.

It is important to note that the resu]ts‘shggest that floctafenine
appears to have a longer duration of action than meperidine and propoxyphene
from the results of this investigation. If this is true, then the results
of the SPID analysis may be biased in favour of floctafenine since the «
analysis measures the pain intensity differences over a four-hour period.
Any drug with a durat1on of act1on less than four hours would have low PID
values for the last interview time and this would lower the SPID value
for the drug.

f The initial pain levels were npt found to vary significantly
between the different groups of patients receiving either meperidine,
floctafenine or propoxyphene as a first medication in the pooled sexes
sample. Three patients who had Tow initial pain scores were excluded
from the analyses. 4
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“involving floctafenine.

ad . - B4~

The Bartlett's M test for homogeneity of variance demonstrated
that the variance w1th1n the propoxyphene group when the drop-outs were

_included was significantly greater than that within the meperidine or

floctafenine groups, for the first period. When the two patients who

had dropped ‘out were excluded, the variance within each group was not
significantly different between the three groups. This raises the

problems of whether or not to include drop-outs in the analyses of results
and if including them, what pain intensity scores to assign to them. °
Patients dropping out of the study should be included in order to prevent
biasing the results in favour of ‘the ineffective drug. A high pain
intensity score must be assigned to these patients although this will cause

.an increase variance within the group.

The analysis of variance demonstrated significant differences in the
analgesic effects of meperidine and propoxyphene and of meperidine and floctafenine,
using the means of “he pain scores of the second and third hours after
administration. No significant differences were found between floctafenine and
propoxyphene. The nurse's evaluation in this analysis appeared to be a more
sensitive method for evaluating pain relief due to the larger F-values obtained.

Age and sex differences were examined but-no significant differences in drug
effects between gropps was evident. ' )

A covariance analysis examined the effects of initial pain, drug
effects period effects, carryover effects and age effects on the final pain
score. The initial pain and drug effects were significant with the drug
effects being similar to those seen with the analysis of var1ance The period
effects, carry over effects and age effects were all non-51gn1f1cant

Floctafenine appeared in this study to have a dqyation of action
Tonger than that of meperidine or propoxyphene. The new drug had the Towest
number of reported side effects in this study (10), while mepgridine_had
the greatest number (18); propoxyphene was intermediate (14): Drowsiness
was the most commonly reported side effect with all three drugs. These
results compare favourably with some recently pub1ishéd clinical invest¥gations .

\
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a) Vickers ‘and Akbar (1975) conducted a double-biind
crossover trial with 23 patlents comparing the analgesic effect
of floctafenine (F) 200 mg with placebo (P) in chronic pa1n Each
drug was self-administered by the patients for a perlod of one week
during which time the patients utilized daily record cards. Patients
were allowed to take up to 2 tablets on each occasion that they needed
an analgesic. Other analgesics could be administered 1f adequate
analgesia was not obta1ned From the results, floctafenine showed
significantly greater pain relief in a number of parameters, 1nc1ud1ng
patient's assessment of pain relief (F = 7.38; P « 4. 54}, use of
" additional or usual analgesics,(F = 10.6; P = 13.5), and patient's own
preference (F 2 10; P = 1 No difference - 5). The numbers in parentheses
_ represent weekly pain relief scores except for those following patient's
own preference which are numbers of patients. Freguency of side effects
was similar in both groups which agrees with -the low incidence of side
effects reported in the present investigation. However, several. problems
are inherent in this. study.

The use of pat1eﬁt record cards introduces the problems of
patient compliance and pat1ent recall (Beecher, 1959a). Each day's
pain relief was recorded as “excellent, good, poor or none. This rating
includes the effects of alternate analgesics the patient was ingesting
and so is not a measure of the pain relief by placebo or floctafenine.
Also, patients with varying types of chronic pain were involved in this
study. Besides the psychological aspects present with chronic pa1n plus
the va{y1ng experience with analgesics that all chronic pain pat1ents have,
the dajly variability of various types.of chronic pain must be taken into
account. Although, it is difficult to interpret the results of this study
in~lew of the above factors, the factthat side effects of floctafenine
“wera not different from those of placebo may be of some significance..

=
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b) Stenport (1975) in a doub]e-b11nd crossover study compared
; f10ctafen1ne 200 mg. with placebo in orthopedic post- operative patients.
Pain was rated by the patient between 0 and 3. The second drug could
be administered as -soon as 1 hour after the first medication if pain
relief was not obtained within that time. The SPID values for a 6
hour period were compéreﬁ, and showed floctafenine to be superior to
platebo. These results are in agreement with the present study in
- which floctafenine was shown to have an analgesic activity between that
of meperidine and propoxyphene.

Stenport (1975) also éompared floctafenine 200 mg to its
soluble HC1 salt and to ASA 600 mg in 60 orthopedic post-operative
patients in a doub]eb]fnd,_non-érdSsover study. Pain was rated between
0 and 3 and the SPID values for 8 hours were compared. No differences
were found between any of the drugs. It is not known, though, if the
_ study methodology was sensitive enough to detect differences since no
internal contwol was utilized. Gastric side effects were minimal with
all dfugs and occasional drowsiness was similar among the three groups.
The low incidence of side effects found is consfstent with the results
of the present 1nvestlgat10n.

c} Lipton and Akbar (1975) executed a double-blind, crossover
study comparing floctafenine 200 mg and dihydrocodeine 60 mg. in 72
patients suffering from post- operative pain. Pain levels were scored
as being between 0 and 3. No s1gn1f1cant difference in the pain re11ef
score for floctafenine (3.5) and dihydrocodeine (3.9) was found.
There was also no significant difference in the duration of analgesia
seen with floctafenine (4.03 hours) or dihydrocodeine (3. 74 hours ).
Of the 65 patients receiving both drugs, seven complained of side effects
following floctafenine but not following d1hydrocodeine However, 20
pat1ents complained of side-effects following dihydrocodeine but not
fo]1ow1ng floctafenine. This difference was statistically significant.
Again, various types of post-operative pain were used and the study did&
. not demonstrate that significant differences could be found between drugs
using this method. The Yength of duration of analgesia and low incidence of

reported side effects is again consistent with the present investigation.
' S\ :
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d} Lipton, Conway and Akbar (1975a) carried out a
double-blind crossover s;udy comparing f1ocpafen1né 200 mg with
pentazocine 50 mg din 70 patients suffering from postoperative pain.
Pain wq?'again evaluated on a scale of 0 to 3. No significant
difference was found between the mean pain relief score {(SPID)
of floctafenine (3.1) and. pentazocine (2.9). Of the 65 patients
who received both drugs, 11 complained of side effects foliowing
floctafenine but not following pentazocine-and 18-complained-of
side effects following pentazocine but ndt floctafenine. The
difference was not statistically significant. Examination of the |
time between 'the administration of the 2 trial doses showed no
significant- difference between the two compounds although the mean
duration of relief afforded by floctafenine was longer. As before,

the study involved post—oberative pain of diverse etiology and
" contained 0 internal control to ensure sensitivity. Although this
- study could not demonstrate the ahalgesic activity of floctafenine
it did demonstrate the low $de effect potential and Jong duration
of action of the drug.

e) Lipton, Conway and Akbar (13155) performed a double
blind crossover study comparing floctafenine 200 mg with ASA 600 mg
or propoxyphene 130 mg in 77 post-operative patients. Pain relief
séores_were recorded at hourly intervals and the §PID values for
a 6-hour period calculated, For the first dose, the difference .
between the mean pain relief score for patients receiving floctafenine
(12.8) and that for patients receiving propoxyphene (6.2) was
significant (p «0.05) but the difference between the mean score for
ASA (9.2) and that for propoxyphene or for floctafenine were not
significant. These results compare favourably with the results of the
present investigation since differences between floctafenine and )
propoxyphene 65 mg. were found between the SPID values from the subjective
evaluation. This, though could be partly due to the shorter duration
of action of propoxyphene. Considering the combined data for both
doses,fhe mean_pain relief score for floctafenine was 11.3, for_ASA
9.3 and-for propoxyphene 9.4. The differences in mean scores was not
significant. The lowest number of side effects were reported following

.
In‘ \
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f]octafenine which agrees with the present investigation and .
other reported studies {Vickers and Akbar, 1975; Lipton and Akbar, 1975;

) L1pton, Conway and Akbar, 1975a Stenport 1975)

These recently pub11shed investigations stress the 1ow side
effect potentiaT of floctafenine. Although floctafenine is a congener
of mefenamic acid it does not appear to share mefenamic acid's '
propensity for frequent and severe side effects i.e. severe. diarrhea,
gastrointestinal uiceration and b1eed1ng, headache, drowsiness,
nausea, nervousness and autoimmune hemo]yt1c anemia {Medical Letter, 1972)“ l
A much larger study is required, though, in order to quantify the side
affects of floctafenine, given acutely and chronically. '

» -

No p1aceﬁo was utilized in this investigation'due to the
ethical problems involved when treating a pat1ent having organic pa1n

with a p]acebo It was felt that more meaningful results could be

obtained if the new drug was compared with two standard analgesics.
If floctafenine proved to be as good as or superior to meperidine

75 mg., the results would have meaning, the dgyg would then be of
s some clinical value.

. The inclusion of a placebo would increase the number of
pat1ents who would drop out of the study due to unrelieved pa1n
Then, pain scores would have to be assigned to these pat1ents in order
that these patlent trials could be included in the analyses. so the
results would notmbe biased in favour of the placebo. This would
introduce the probjem of what scores to assign to these patients and
increase the variability of the group as was seen with the patients
who dropped out of the present investigationwivile on propoxyphene.

~
v

Thus floctafenine 200 mg. was shown in the présent investigation
to be an analgesic effective against mild to moderate pain at the
studied dosage but possessing a 1onger durat1on of action agd producing
a lower number of side effects than e1ther meperidine or propoxyphene.

Its activity appears to be intermediate to that of meperidine and
propoxyphene. These results concyr with recently ‘reported 1nvest1gat1ons
of floctafenine. : o 1
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SUBJECTIVE VS. OBJEGTIVE (BEHAVIOURAL) APPROACH TO THE MEASUREMENT
OF PAIN RELIEF. _ B .

In this investigation the objective evaluation was a more sensitive
measure of pain relief than the subjective results.when analyzed by covariance
analysis. This-can be seen by- the 1arger'F-v31ues obtained and the
significant differences which may be found between meperidiné and floctafenine
during the statistical evaluation utilizing data obtained by the objective
assessment of pain relief (5ee'Tab1es.23 and 24).

-

-

Although the tWo evaluations coprelate well it may be noted that in
‘the subjective evaluation the mean pain levels are lower than in the objective
evaluatign. - This could be due to the fact that the subjective approach is
measuringlthe pain levels at rest while the objective approach measures the
" pain level produced by movement and coughing which is harder to relieve with
analgesics (Keats, 1956; Parkhouse and Holmes, 1963).

. ;

Parkhouse and’ Holmes (1963) administered morphine or saline
intravenously to post-operative (upper abdominal) patients and recorded
their pain-as being improved or not imprbﬁed. They found that pain induced
by movement or coughing was as good a measure as that of paiﬁ on rest but not
better i.e. it did not maﬁnify the differences between drugs. There are
several differences between their study and the present study which could ‘
acgoUnt'for the different re?u]ts. Parkhouse and Holmes's patients had
more seévere pain, since they were studied on the first day post-operatively,
than the .patients in the presgnt study,. so that movement or coughing vould be
more difficult for their patients. While morphine might distract the patient
from his pain while at rest a high dose of morphine would be necessary to
obliviate pain on movement. Also, they rated pain levels as being improved or
not improved. This is a crude measure of .pain relief and could serve to
decrease the differences found between the two drugs. |

-

-
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It has been accepted up to the present‘aéte that the best
estimate of a patient 5 pain relief is that of a verbal statement by b
the patient @tutterbeck and Triay, 1972, Beecher, 1959a). Bishop s
definition of pain (as quoted by Beecher, 1959a) -as being what the
subject says hurts has been used as e-basts forthe evaluation of
analgesics in clinical ;::Eittgations. Patients, though, are unskilled

Nt

assessors of -pain and t assessments of pain are influenced by many

factors inc1ud1ng thetr personality, their environment, their racial -
background, and their past experiences, and the type and cause of pain\
. - »

In the present study evaTuation of pain relief following movemer(t
.or coughing was as sensitive a method if nota more sensitive metfiod -
detecting ana1ges1c act1v1ty than the subjective eva1uat1on foliowin
the oral administration of,ana1ges1cs in post-cholecystectomy patients. -
It is possible that this “type’ of evaluation may be used in other types
of post-operative pain with similar success. . . .

OPERATIVE SITE

Lutterbeck and Triay (1§72).have stated that patients should be
chosen from a group with a single operative procedure in order to obtain | ‘
a more homogeneous patient population’ Cho]ecystectomy was chosen as -
the operative procedure for this investigation. Forty-three patients were
studied over a 4\1/2 month period in a 540 bed general hospital. Even
though the study was scheduled over the summer months when the problem of
surgeons taking summer ho11days is éncountered there was no difficulty
in obtaining the desired pat;zpt population. At the Ottawa General Hospital .
there were 361 cholecyst es performed in 1972, 326 in 1973, and 216
in 1974, demonstrating-the frequency of the operation The nurse-observer
was only empioyed on a S\day week basi$ so patients who would be suitable for the
investigation on a weekend Were not studied. Approxima one-quarter to’
one-third of the patients who were approached concerdidget:; investigation
did not give their consent. 0n1y two patients in the specified age group. were
not approached concerning the study due to medical contraindications - one

due to a ma11gnancy and one due to a severe cardiac cond1t1on
¢
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' Cho1ecystectomy proved to be a reasonable choice in that
moderate pain lasts for several days following the .operation and allows
the testing of an oral anaTgesic. The average stay.for a patient |
admitted for a cho]ecystectomy at the Ottawa General Hospital in 1974
was 12.8 days. The operation is welcomed by patients as a long- -awaited
eScape from their gastrointestional distress. The mortality rate from
cho1ecystectom& tn,TQSB at the Massachusetts General Hospital was
0.6% (Warren,”1963). In-the present study no marked progressive )
changes in pain 1eve1s over the twe1ve«hour investigation period could
be detected as could be seen in the covariance analysis when period' i
effects were very small and not significant]y different. Whether progress1ve
changes in pain levels existed could not be. evaluated though, since all
pwigents were on analges1cs throughout the twe1ve hour. per1ods

e

»

In order to obtain a larger samp]e of post-cho]ecystectomy e
patients for future studies, 1t would be nec ssary to:

- . t

a) work a 7-day week. (This ‘would re #ire more than one .

observer}, or : © ‘
b} useé a Targer hospf%a] or more than one “hospital, or . N
c) e:tend the study over.a 1onger period of time | '

The site of the operation has been shown to the mEEt C
™ {mportant s1ng1e factor determining severity oﬁ post—operative pain.

- (Swerdlow et al, 1964; Parkhouse et al, H961) ‘In view of these findingds,
the, results of. studles using post-operative pain of diverse etiology
must be regarded with some caution. : » o -

SEX DIFFERENCES

Sex differences 1h this study were examined in order to determine
if there were-differences in pain relief due to sex.- ~ Unfortunately,.since .
cholecystectomies are performed predominant]y in females there were only
seven males 1o compare to the thirty females in this study.
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‘Ackerman and Rosai (1974) quote the ratio of women: o

men who.undergo cholecystectomy to be 4;1.

.+ No significant differences between drugs were seen in the
ma]esl We were now able to detect statistical differences between
meperidine and floctafenine in the female patients which were not
present in the whdle population. This suggests “the possibility-that
the female patients were a slightly more homogepeous’ group. than-the
whole sample studied. This possibility was exa ihed'by comparing the
covariance analysis of the first period of the led sexes to that of

.the ‘females but no significant di fferences were noted.

Most_of_the studies which have exanine d sei differences (Woodrow,
et al, 1972; Wolff et al, 1969) have utf]izgd pain to]gﬁance following
the production of experimentally-contrived pain. Parkhouse TLambrechts
and - Simpson (1961) and Loan, Morrison and Dundee (1968) studied pain
relief in post-operative patients and concluded that the sex of the
patient did not appear to influence response to treatment. Therefore,

"the pfesent time there is no good evidence jndicating that only one sex
‘should be used in organic pain studies in order to produce a more

homogenebus population.

AGE DIFFERENCES . . ) B ;

In this study age differences were examined. In the covariance
analysis of the first period, péin scores ' tended to decrease very slightly
as age increased. This effect of age is in no way significant but suggests
the possibility that a Tiﬁited age énggp may produce a more homogenous
population.

il

01d people are generally thought to be moré tolerant of pain than .
younger people but.there remains much controversy concerning the effect
of agé on pain relief. Again, many of the studies on age effects utilize
experimenta]1y-contrivgg£BP1n which only tends to_confuse'the issue.
Parkhouse, Lambrechts and Simpson (1961), when studying analgesic

-
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requirements_fol1owing upper and lower abdominal operations found a
s1gn1f1cant dr}ference between patients below the age of 50 and patients
above this age. Be]Tev1]1e and -#ssoctates (1971) studied 712 p0§€“operat1ve
, patients and fpund age to;be highly correlated with pain relief repoyts in
that the older \age group reported more pain relief. - '
o It has [been stated that there is, in geheral, an increasing efféct
of all:drugs in older age groups’ (Bender 1964).. The change in'pain relief -
with age may be due to alterations which affect -the body's absorption,
distribdtion, metabolism and elimination of the drug.- It seems Togical
_to postulate that the effect of age on the pain relief onarned from _
adm1n1strat1on of a narcotlc analgesic may differ from that of athon—narc0t1c '
due to the1r different mechanisms of action. Theé perception of pain has been
reported as d1m1n1§hzf11n aging pat1ent§ 50 decreased pain sensitivity may
be,re]ated'to changes*in other modalities. For instance, it,bis well .documented

that/the protective airway reflex #s decreased with aging. (Pontoppidan and
Begécher, 1960). c :

Also environmental factors may play a s1gn1f1cant role, Older
patients may have grown up in a harsher environment i.e, during the depress1on
and this could influence their overa]] view of pain ang what they consider pain
relief. o . C

| Be]]eQﬁT]e and associates (1971) concluded from the results of the
survey that age is one of the most important variables in determining the degree
of pain relief following the intramuscular injection of a potent analgesic.
A decrease-in the variability ‘between patients was not’ seen in the present
study, though,‘when three age groups, némely 18-30 years, 21-50 years, and .
51-65 years were examined (see Tables 15, 16, 17). This may be due to the
. small number of patients in each age group.

T 3 | .
PERIOD EFFECTS ‘
The period effects were not significant throughout the analyses.

The patients, though, felt that they fared best during the second period
of the day and the nurse agreed with this opinioq.
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Changes in the patient's pain relief through different
periods of the day could be.due to the' changing environment of the

. patient in the hospital. Visitors present during visiting hours in the

afternoon and evening could affect the psychological state of the patient.
Change of nursing staff on the ward, conversations with other patients and
other personpel or & physician's visit may affect the pain relief that

‘the patient obtains in.a certain period of the day.- Increased fatigue .

on the part of the patient or altered standards or even boredom on the
part of "the assessor could affect the nurse's evaluation of pain relief
(Swerdlow et al, 1963). }y : * ’

Neither the patients' or nurse's evaluations of the period effects
demdnstrate that pain is decreasing Tinearly ‘during the 12 hour - period
as one would expect with postoperative pain of short duratijon. It appears,
therefore, that during the 12 hour period studied the pain level remained
fairly constant in these patients. ;

Man's subjective eva]uatlon of pain has long been suspect of
rhythmic responses. A rhythm has been found in mice in that maximum
senditivity to pain occurs while the mouse is at rest and the converse
is true while the mouse is active. Another significant observation was
that mouse susceptibility to morph1ne analgesia is low whilg pain
sensitivity is high (while at rest), whereas maximum sensitivity to
morphine occurred when pain response was low (mouse awake and alert)

- (Morris and Lutsch, 1969). Grabfield and Martin (1912-13i3 in Beecher,

1959a) when studying variations in the sensory threshold for faradic
stimulation in norma] human subjects found peaks .of irritability at
10-11 © t¢lock in the morning and another rise beginning in the late
afternoon. This would correspond to the first and third perieds -of this
study*. procacci and coworkers (1974)found that a circadian. rhythm of the
cutaneous pain threshold is present in both men and women.

—
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RESIDUAL DRUG EFFECTS

" The data has been examined for evidence of effects that depend
on the patient's experience with the previous analgesic. Crossoxer v
ctudies are often difficult to interpret due to pharmaeo1ogica11y-produced o
carryover’and expectation effects caused by preceding drugs (Kantor et al,
1966). The residual drug effects in this investigation'weré not significant
‘but tend to be in the same order as the current drug effects although

generally of smaller magnitude. Some interesting trends however -can be
seen.

Meperidine, when it followed floctafenine produced a lower mean
pain intensity score than when it was given alone. This was not.as evident
when the drugS\ﬂeregiven in reverse order; neither was this evident when
propoxyphene follows floctafenine. F]octafeniné may have a longer duration
of action than meperidine or propoxyphene so pharmacological carryover
md} be the cause of the increased effect of meperidine when it follows
floctafenine.

The carry-over effects of meperidine are mainly seen in the’
first 1/2 to one hour following the administration of the next drug.
The duration of effective action of oral meperidine is 2 to 4 hours but
it is possib]e'thét this carry-over effect is partially psychological:
The patient had an effective analgesic so he expects the succeeding
analgesic to be effective as well (Kantor et al, 1966 ). )

fPropoxyphene does not appear to exert much of -a carry-over effect.
If anything, the scores of the succeeding drug are slightly higher
impiying a negative carry-over effect,. It is possible that because a
person received.a relatively ineffective drug, that person expects the

next drug to produce similar effects. _
: \

Mo
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LIMITATIONS OF THE PRESENT STUDY

.
. . . \ . }

In retrospect, several limitations of this study and N

suggestions for implementation in future studies have become evident. '}
N

The initial pain- 1evels varied in this study. A 10wer Timit
should have been set and no pat1ents admitted with pa1n below this level

since the pain relief score has been shown to be correlated to the initial
pain level.

The study-of each drug's effects were done over a 4-hour period.
Although meperidine and propoxyphene are short-acting, floctafenine appears
to have a longer duration of action, as seen both from the results of this
investigation and from that of recently published studies (Ltipton and
Akbar, 1975; Stenport, 1975). If a 6-hour investigation period had been
used pain may have returned to the initial 1eve1 between drugs but then
only 2 drugs could have been compared on the same day, eliminating the
internal control. A 6-hour investigation period also would have decreased
physician and patient cooperation due to the increased cases of unsuccessful’
analgesia, This is an important consideration in clinical investjgations.

-_Seven tasks were used for the behavioural evaluation of pain. This
could have been reduced to 5 tasks, namely, getting_qyt of bed, walking
on flat, sitting up, coughing and deep breathing. Entering bed and dressing
could have been eliminated with essentially similar results obtained_aqd
1ess work and effort on the patient's part, since these.2 tasks tended to
yield similar results to the others tested.

't

A

Patients involved in this study were any consenting post—chb1ecystectomy

patients fulfilling the requirements listed in the section on Patient

Selection. They occupied 4-bed, 2-bed and private hospital rooms. This

cou]d be a possible source of variability since the patient's attitude may.

be greatly modified by previous hospital experiences and by the, behaviour

of neighbouring patients, who have already undergone surgery. The patient

should be isolated from other patients in order to minimize the influence

exerted by other patients (Parkhouse and Holmes, 1963)
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Other sources of variation which have not been controlled include the type
of incision, length of incision and previous experience with abdominal

surgery. The importance of controlling these variables in clinipa1'ana1gesic
studies have not yet been determined.

PP

-

Rt
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CONCLUSION AND SUMMARY

Floctafenine 200 mg is a non-narcotic analgesic which when given
oré11y has activity intermediate to that of oral propoxyphene 65 mg and
oral meperidine 75 mg. in relieving post-cholecystectomy pain.* Patients.
in the investigation reported éUbstanEia]]y more side effects following
meperidine than following floctafenine administration. This 1ow side

1S
effect potential of floctafenine &s in agreement with other recent1y reported
studies. o

In this investigation the initial painlevel was found to have a
significant influence on the final pain score reported. The influences of

age, sex, period and p'evious medication on the pain relief obtained were
examined and all found not to be statistically signjficant.

A behavioural approach for evaluating pain relief was compared with
the normally-used subjective approach. There appears to be good correlation
between the two methods although pain scores were somewhat higher u51ng the
behaV1oura1 approach. This method has been ®emonstrated to be a sensitive
method for evaluating new oral analgesics in post-operative pain.

* Slgnificant differences between floctafénine plus meperidine
were found in 4 out of the 5 evaluations (MPDI, SPID, Analysis of Variance,
Covariance ana1yses (2)) using the objective data but not seen in the
evaluations using the subjective analyses. Significant differences between
f10ctafen1ne and propoxyphene were found in 2 out the 5 anaIyses using the
subjective data and 1 out of the 5 analyses using the objective data.
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OTTAWA GENERAL HOSPITAL

DECLARATION OF CONSENT TO THE
ADMINISTRATION OF SPECIAL -DRUGS ' ' .

4

| HEREBY CONSENT TO THE ADMINISTRATION AT THE OTTAWA GENERAL HOSPITAL OF

- EFFECTS THAT MIGHT ARISE BY THE prUG(S)" BEING TAKEN BY

UNFAVOURABLE SIDE EFFECTS ARE AS YET FULLY KNOWN. X
DATE
- WITNESS S1GNATURE

THE SPECIAL DRUG(S) ’ 'PRESCRIBED FOR
: . (UNAME OF THE DRUG(S) .
s o *
. 8Y DR. : .
(INSERT THE" OR NAME OF PATIENT)
“
THE DOCTOR HAS GIVEN ME AN EXPLANATION OF THE POSSIBLE UNFAVOURABLE
' ME

THE PATIENT BUT

| UNDERSTAND THAT UNDER THE PRESENT. C1RCUMSTANCES, THIS (THESE) SPECIAL

\
¥ CONDITION, |

' HELP
prUG(S) MAY BE THE ONLY oNE(S) TO MELP 0 L rienT's .

ALSO UNDERSTAND THAT TH1S (THESE) oRUG(S) ARE RELATIVELY NEW, AND NOT ALL

RELATIONSHIP TO PATIENT

NoTE: IF THE PATIENT IS5 UNABLE TO SIGN BY REASGN OF “MENTAL OR. PHYSICAL
DISABILITY, THIS CONSENY 1S TO0 BE QIGNED BY HIS SPOUSE, PARENT CR
ONE OF HIS NEXT OF KIN. :

IF THE PATIENT 1S5 UNMARRIED AND UNDER EIGHTEEN YEARS OF AGE, THIS,
CONSENT IS TO BE SIGNED BY HIS PARENT OR GUARDIAN.

.

46-29 (8-72)



L'ADMINISTRATION DE MED)CAMENTS spé01Au§

HOPITAL GENERAL D'OTTAWA ,
DECLARATION DE CONSENTEMENT A

Je, soussIGNE(E) CONSENS A L'ADMINISTRATION, A L'HBPITAL GENERAL D'OTTAWA,

DE MEDICAMENT(S) SPECtAUX

POUR (™

ORDONNE(S)

“INDIQUER LE(S) MEDICAMENT(S)

PAR LE DR.

INSERER TMOI—MEME" OU LE NOM DU MALADE

-

JE DECLARE QUE'LE DOCTEUR M'A EXPL1QUE, QUE CE OU CES MEDICAMENTS SONT

SUSCEPTIBLES OE PRODUIRE DES EFFETS ?QGIFS DANS L'ORGANISME. JE REALISE

CEPENDANT, QU'ETANT DONNE- LES CIRCONSTANCES ACTUELLES, CE OU CES MEDICA-

MENTS SPECIAUX SONT POSSIBEEHENT LES SEULS QUI PUISSENT AHELIORER MA OU

q
<C LA CONDITION DE : . .
3 INSERER LE NOM DU MALADE
‘ -
q JE REALISE EGALEMENT QUE CE OU CES MEDICAMENTS SONT RELATIVEMENT NOUVEAUX,
< _
‘E ET QUE TOUS LES EFFETS SECONDAIRES NOCIFS NE SONT PAS ENCORE TOTALEMENT
tr .
8% - Reconnus.
s b
5
22
=T
l'>l- .
Y Dave .
Tenoiw SIGNATURE
LIEN DE PARENTE
NOTE: SI LE MALADE NE PEUT SIGNER TN RAISON D'UNE INCAPACITE MENTALE OU

PHYSIQUE, CETTE AUTORISATION DEVRA BTRE SIGNEE PAR SON Eroux(se)
ov UN PARENT RESPONSABLE.

S! LE MALADE EST GELIBATAIRE ET N'A PAS 0X=HUIT ANS, CETTE
AUTORISATION DEVRA ETRE SIGNEE PAR SON PERE, SA MERE OU SON TUTEUR,

-
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