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condit{ons in large numbers of clinical cases. This is particularly true of analgesic
drugs jince none of the methods proposed for orje tive measurement of t e value
of these drugs in man can be considered wholly satisfactory. -
Althpough the analgesic effectiveness of anilcritIe (Leritine®) has been pre-
)

THE EVALUATION ot a new drug requires&hat its eﬁ%cts be tested under controlled

viously recorded by a,number of investigators (1-5), we beligve that the addition
of 'yet another study to this series may help #6 orientate the usefulness .of this
‘drizg among the established analgesic agepts. We 'have, therefore, compared the
analgesic activity of anileridine with the e&ecti{ren'ess of mo:RHia and meperidine
in-aseries of unselected patients in the immediate postoperative period.
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Ficure 1

Anileridine resembles mepg:_ri‘dine in c:he{‘nical structure. The two drugs are
represented by the formulae in Figure :1. Anileridine wa4 first dedcribed by
Weijlard et al. (6) in May 1956.

1Presented at the Annual Meeting, Canadian Anacsthetists Society, May, 1959,
2Department of Anaesthesia, University of Toronto and the Toronto General Hospital.
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NIETHOD AND MATERIAT

Anileridine, meperidine, and morphine wele administerea to unselected post-.
operative patients in the Tecovery room in a blind study. Stable solutior s of
each drug were prepared in identical ‘mulélple \dose bottles, each Containing
30 cc. Each bottle was labelled by a code qumb%r only, and the code was not
broken unti} the study had been completed Since earlier reports had md1£ated
that the analgesic potency of anileridine is 4ppr(jxunately twice that of m peri-
dine, and that of meperidine approximately! one-tenth of morphine, weight for

weight, the solutions weremade to contain:

Anileridine 25 mg. per cc.
Meperidiffe 50 mg. per cc.
Morphine 5 mg. per cc.

These drugs were administered by experienced recovery room nurses| who
have for some years judged the requirément of postoperative patlents for sedative.
We consider these nurses to be cur most reliable observers in this matter, The
information supplied to the nursing staff was simply that each cubic centimetre
of solution was equivalent t¢ 50 mg. of meperidine.

The drugs were administered by intramuscular injection, and blood pressure,
‘pulse and respiratory rate were tecorded at tﬂe time of admmxstratlon‘ The
administration of an analgesic drug was ‘indicated in each case by complaint of
pain, or by restlessness judged to be produced by pain. Effect of the drug in
the dose given, blood pressure, pulse, rdte; and ‘respu’atory rate were 1eqorded
thirty minutes after administration, Patients.requiring furthier sedation in the
recovery room received the same code number 15 the original dose, except for
a few cases in which the recovery room staff failed to carry out this plan. Time
‘elapsed from the last administration of sedative m the recovery. room to the first
sedative required after return'to the floor was recorded from the patients’ records
on the following day.

An all, 1,117 -patients are included in this study. The distribution of these .
patients by drug given is shown below:

‘Anileridine 382
Meperidine 3"89
Morphine ___3:13

1,117

AGE DISTHIBUTION
The youngest patient in this series was 15 years of age, and the; oldest 86 ‘years.,
Age distribution of patients receiving each drug is represented in T able I }t is 50
similar in each instance that it can play no significanf part in- the assessment
of the results.
TABLE 1

o Age group. (years)
15-29 3049 50-69 70+
Anileridine - 83 151 133 35

Meperidine 57 176+ 121 . .35
Morphine 56 156 103 "3l
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‘OFERATIVE StrE:

It i generally recognized that the s)gera ve site greatly influences the re-
quirement of the patient for sedative, E haye, therefore, éxamined the distri-
VbutioT of operative site in thi§ series and this is represented for each drug in
Tablej I1. The full range generpl surgery 'and surgical specialties has been
abundantly covered, with the exception of cardiac surgery. Here again we find
that ih most instances the distribution for each drug is sufficiently similar that
this factor is unlikely to influence the assessment of the effectiveness |of drugs
in thejcomparison.

TABLE II

Anileridine ‘1, Meperidine ~ Morphine

P

Intracranial

— — 2
Head and neck 24 20 26
Thoracic 12 B 12
Abdominal ) :
Upper 63 54 53
Lower. 97 114 78
Perineal 42 42 33
Transurethral 21 25 27
Plastic 13 12 20
Extremities 70 59 54
Back " 25 36 31

Breast . 15 19 10

AVERAGE DOSE
In yecording the dosage of drugs in this series,|simple notation of the number

of cubic centimetres given was made in the rlgcord. It is of iriterest in. exdniining
these records that the nursing staff quickly established an average effective dose,
and that this varied from 1 to 2 cc. of the coded solutions, the dose being based
on the assessment of the status of the patient and the individual requirement
for sedative. It has been of interest to determine the comparative average dose
of these three drugs since we feel that this-giLves"ysome expression of tl{‘e relative
‘Poten[y of the preparations. Average dose in-milligrams of the thtee drgs for
the pXtients in the series is shown below:

Anileridine 38.8 mg.

Meperidine 73.6 mg.

Morphine” 8 mg.
SepaTivE, EFFECT
« The sedative effect of the drugs was judged by the fecovery room nurses at
# period of thirty minutes after intramuscular administration. The assessments
recorded for each dose are shown in Table III. A good effect was one in which
it was evident that no further sedative was required at the end of w minutes,
a fair effect was one in which relief was probably adequate, but left something
to bel desired, while a poor effect is reco';dedf‘ in the patient who required
additipnal sedative after the first thirty minutes; It is interesting to note that,
in the group having a poor effect from the sedafive, there are several who are
reported to have had a poor effect from additional sedative. It is probable that,

in son‘ge of these cases, some other factor was con'tributing to restlessness.
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TABLE 111 ‘

L
manny

: _
%edative effect

No. of No. of + ,
patients  doses |[Good  Fair®  Poor

Anileridine 1382 392 \350 38 4
Meperidine 389 403 343 45 13
Morphine 346 349 265 } 64 18

' ; T :

It is pf interest to note that there are more g¢od.= :nd fair ef:fects recordéd
for anileridine and meperidine than for morphia. We feel  that this
establishes the analgesic value of anileridine, and we believe that the dlifere?nces
shown in Table II between.anileridine and mepe idine are not significant
study of this kind. It is possible that the p tency of anileridine is something
greater than twice that of meperidine, so thht tﬁs standard solutions used in
this study did not actually represent equipotent doses, volume_for- volume; I
this regard, it is of interest that Dripps and his collaﬁ)orators in a similar study (83)
calculated that 40 'mg. of anileridine was equivalent to 100 mg. of meperidine
in analgesic:potency. Our study does not permit an accurate calculation of (this
kind, but the results shown in Table ITI might tend to beat out this assumption.

It Imght also be suggested from the data shown in Table 1II that the geneﬁrally
_accepted therapeutrc equivalents of 10 mg. of morphine and 100 mg. of. .meperi-
dine may not bé quite accurate, but that meperidine is somewhat more potent
than this in relation to morphine.

DURATION OF SEDATIVE ACTION

An attempt was'thade to compare the duration of sedative action of the three
drugs by recordmg the time from the last administration of sedative in the
recovery room to the next sedative required by each patient ‘after return to| the
ward, The, time of- the first sedative on-the ward was taken from the patient’s
record on the day following operation. The data 50 derived are shown in Table IV.

TABLE IV |
: |

. [ : .
T:me to next sedatxl/e (hours)

‘Shortest Longest ° Average

Anileridine 0.5. . 17 @ -48.4
Meperidine - 05 17 | 473
Morphine 0.5 20+ 5.46

=

There appears to be no significant difference between the thrée drugs. We| are
aware that these figures may be open to question since we were unable to control
the. administration of the sedative on the floor, and we are aware that it
habit of some nurses to administer an analgesic to every postoperatlve pa(Eant
immediately he comes under their care. We do feel, however, that we"may
assume from these figures that the three drugs have approximately the same
duration of action. _

A number of patients required no further sedative after leaving the recovery
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room Of these, 43 had been given anileridine, 39 had received meperidint, and
48 had received morphine.

Carpjovascurar ErFrFecTs

As we have previously noted, blogd pressuré and pulse.rate were recorded
at thé time of admlmstratlon of the #naléesw drug, and after thirty minutes.
It is finteresting that there is no con51$tent pattern in the changes which were
recoz}ed after the administration of sedative drugs. Blood pressure increased
by 10 mm: of mercury systolic as frequently as it decreased by the sa.ljpe amount,
and in"all but two patients remained within normal limits for the| patient at
that time. In the patients who [ecelveﬂ amlerldhne, blood pressure rose ten or
more| points on 78 occasions, and was redlpced more than 10 mm. of mercury
systojlc on- 91 occasions. In ' the morphmé series, blood pressure rose on 95
occasions and was reduced in 85 patients. In the -patients receiving meperidine,
blood pressure rose on 75 occasions and was reduced on 99 occasions. Only two
patleﬁts in this series had declines of blood pressure following the administration
of anl analgesic drug which caused any confern Both the patients had received
meperidine. The first of |these was a postoperative mastectomy whose blood
pres;}re dropped to 75 mm. of mercury within, thirty minutes of, recelvmg the
sedative. Someone ordered Lorfan® for this patient, although there is no record
that the respiration- had shown any change, and her blood pressure promgilﬁ
rose to 100 mm. Hg systolic. The second patient had a cholecystectomy a
within the thirty-minute period after receiving meperidine had a drop of bldbd
pressure to 60 mm. mercury. This patient received a vasopressor drug, the foot
of the bed was elevated, and the bloof pressure returned to normal limits.

There were-no cases of circulatory depression in the anileridine series or the
morphine series.

We have been interested in the fact that in many cases blood pressure rose
following the administration of analgesw drugs. We feel that the changes in blood
pressurc have been related rather to the Lhef of pain than to spe %lﬁc cardio-
vascular effects of the drugs in the doses used in this series. We have examined
these changes in blood pressure in relatlonito operative site, and it ig apparent
that there is an outstanding tendency for the pressure to rise following the use
of analgesics in patients who have had abdominal operations and a tendency
for it to fall from higher than normal to normal levels in other patients. We
would infer from this experience that the original pressure leyels 'have been
influenced by the stimulus of pain, and that there has heen a tendency for the
pressure to return, towards the patient’s normal level when the pain was relieved

ErrFeECT ON RESPIRATION

Depression of respiration is a pharmacologicdl property which is common to
all three of the drugs in this comparison. We we\ .interested, therefore; to record
changes in-respiration in the patients of this series. As our criterion of 4 significant
change, we adopted an increase or decrease of espiratory rate of four or more
breaths per minute. We were interested to find that respiration mcrez%,sed almost
as often as it decreased following the administration of these drugs. In nearly every
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: e : | |
instance where respiration was decreased, tbf decrease represented a change

from a faster than normal respiratory rate fo a rate in a more normal range.
One ‘patient 'who received anileridine had a decrease. from 18 per minute to
14 per minute. Two patients who received meperidine had a similar decrease
while two patients who received morphine had respiratory rates decreased ffom
20 per minute to 16 per minute. There was no| case “of marked respiratory
depression in this series.

DiscussioN

Tt is evident from examination of the records of this series of 1,117 patients
who have received anileridine, meperidine, or morphine-for the relief of post-
operative pain that all three drugs will produce satisfactory analgesia in -doses
which do not produce any significant change in cardiovascular or respiratory
function. Anileridine (Leritine®) has been found to be a most sati'sfactory
analgesic drug with a therapeutic potency somewhat greater than twice that of
‘meperidine. It has been found satisfactory in all agé groups for the relief of pain
in the postoperative period.
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RESUME

Au cours dune étude aveé des produits non ide*itiﬁés, nous avons administré
dans les suites opératoires, a la salle de réveil, & des* malades non choisis, de
l'anileridine, de la mépéridine et de la morphine. Chacun des médicaments
était préparé en solution stable dans des bouteilles identiques & doses multiples -
et chacune de ces bouteilles ne portait qu'un chiffre correspondant & une lége§de.
Les solutions étaient ainsi préparées que chaque ml contenait soit I'Anileridine
(Leritine®) 25 mg,, soit mépéridine (Demerol®) 50 mg., soit morphine 5 mg.
Ces médicaments_ont été administrés par des garde-malades d’expérience dans
la salle de réveil qui n’avaient, comme seule information, que chaque millilitre
de solution équivalait 4 50 mg. de mépéridine. On\ a noté, trente minutes apreés
I'administration du médicament, I'effet du médicament 3 1a dose dontiée sur
la tension sanguine, le rythme cardiaque et respiratoire. Le lendemain, on a
noté également le temps écoulé entre le moment de ‘la derniére injection a la salle
de révejl et le moment de la premiére sédation & la chambre du malade.

Cette étude a été faite sur 1,117 malades. Le premier tableau nous fait voir le
partage. des malades selon le médicament donné. ‘En ce qui concerne I'dge et
le site opératoire, le partage des trois médicaments a été semblable. Les chiffres
au page 33 nous font connaitre la dose moyenne de chaque médicament au tours
de T'étude.
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L'effet sédatif de ces médicaments a été %p‘lprécié par les. garde—mE.lades de
la salle de réveil, trente minutes aprés le injection intramusculaire. Nous voyons
-dans le tableau III le résultat de cham;; des mjections. Les effets jugés “bons”

t “passables” sont plus nombreux pour: lamlemdme et la mépéridine’ que pour
la morphine, Cela est fortement en faveur de la valeur analgésique de l'anileridine
Cela nous fait croire également que les équivalehces thérapeutiques gé éralement
acceptées, de 10 mg. de morphine et de 100 mg, de mépéridine, peuvent bien ne
pas étre aussi exactes que nous le croyons.

En‘ce qui concerne la durée d’action, il ne semble pas exister de-différence
unportante entre les trois médicaments, NouJl n’avons pas obiservé deffets cardio-
'vasculaires partjculiers chez aucun malade et, au cours de cette étude, aux doses
employées nous n’avons noté aucune dépression respiratoire. L’anileridine (Leri-
tine®) s’est avérée une médication analges1que des plus satisfaisantes.
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