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T ~  ~VALVArtON ot a new drug requires#h0t its' elf~cts be teste.d...under controlled 
c0hd~tpns, in large numbers of clinical casqs..This ~s particularly" true of a~algesie 
drugs .~ince none of the methods proposed for ob'jedtive meas~ement of the value 
of these drugs in man can be considered wholly Satisfactory. i 

Althpugh the analgesic effectiveness of'ani!eridine (Leritine| has b~en pre- 
viously' ' recorded by a number of investigatOrs , 1-,51), we belfeve that the addition 

* '  * '  , u " I " �9 . . . �9 . | . - . 

of yet .another study ,to this serms may help ~ o~ientate the usefulness .of th~s 
~lrug ,aoaong the established analgesm agepts. Veihave, ther~ore, compared the 
analgesic activity of anileridine with the effer ,enDs of mor0fiia and meperidine 

�9 ; " " , . I ~ [ . 

in:a seyies of .unselected patients in tlie immet ate~postoperative period. 
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Anileridine resembles mepcridine in chemical structure. The two,drugs are 
repr. esented by the formulae m Figure :1. ~ i ler id ine  wa~ first described by 
Weijlard et aL (6) in May 1956. 

1Presented at the Annual Meeting, Canadian Anae~hetJsLs Society,' May, 1059~', 
2 D ~ e n t  of Anaesthesia, University Of Toronto and the Toronto General Hospital 
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METHOD AND M ~ I ~  

Anfleridine, meperidine, and morphine were administered to ,unselected t~ost- 
�9 " " ' " I �9 " �9 �9 " �9 t . operative patients m the recovery room in  a blmd sti~dy, Stable solutions of 

�9 each drug were prepared in identical'multiple dose boRl'e,s, eacli ~onta~n/ng 
,80 cc. Each.bottle was .labelled by a code r~umb~r only, and the code wap not 
broken unti ! the. study had: been complet'ed. I Since earlier rep..~drts had indicated 
that the analgesic potency of anileridine is a:pprqximately twice that of meperi- 
dine, and thag of meperidirte approximately l one'tenth of morphine, weigtlt for 
weight, the solution s werg-inade to contain: 

Anileridine 25 rag. per ec. 
Meperidir~e 50 rag. per cc. 
Morphine :5 ~ m~. per Cc. 

These drugs were administered by experienced recovery room nursesl who 
have for some years judged the requirement of po~tpperative patients for sedative. 
We consider these nurses to be bur most reliable observers in this raatte~. The 
information supplied to the ntu'sing staff was simply that eaeh cubic cenfimeffe 
of solution was equivalenf t6 50' mg. of meperidine. 

The drugs were administered by' intramuscular injei~tion, and,blood pressure, 
.pulse; and respiratoi'y rate were recorded at tlJe time of administration! The 
administration of an analgesic drug was ~indicated in each case by compl.~int of 
pain, or by restlessness judged to be produced by pain, Effect of the drug in 
the dose given,',, blood pressure, pulserate; and Irespia'atory rate were recorded 
thirty minutes after administrationl Patients .requiring fin'ther sedation in the 
recovi~ry room received the same code number ~s the original dose, except for 
a few cases in which the recovery room staff failed to ca .rry out this plan. i Time 

elapsed from the last achninistration of sedative i~the recovery room to ~ e  first 
sedative requff~d after return'to the floor was recbrded from thepatients' records 
on the following day. 

.In all, 1,117 .patients are included ill this study. The distribhtion of these 
patients by drug given is. shown below: 

Anileridhm 
Meperidine 
Morphine. 

AGE DISTItI.BUTION 

882 t 
889 

1,117 

The youflgest patient in this series was 15 years of age, and the ioldest 8ff years., 
Age distribution of patients receiving each drug is represented in Tal~le I. it is so 
similar in each instance that it can play no significanl; part ih the assessment 
of the results. 

T A B L E  I 

Age g roup  (years) 

15:29 30--49' ,  50-69 7 0 +  
7 

Anileridine 63 151 133 35 
Meperidine 57 176 . ! ,.,1_21 �9 , 35 
Morphine 56 156 , 103 ""31 
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O " ~ r r v ~  g r in  
It i~ generally recognized that the o~eraflve Site greatly influences the re- 

quirement- of the patient for sedative, Whe h~ve, therefore, eeamined the dism.'- 
�9 butio~ of operativesite in this series and this is represented for eacl~ drug m 
Table I I  The full ran ' - "  ~: ur' e',, "-" ic i 1" as b e e  �9 ~1 �9 ge ~ g e n e r ~ l s  g r y  and surg al speeat iesb  rt 
abunqanfly covered, with {he exeelStion of cardiac surgery. Here again we find 
that i 9 most instances the dish'ibution for each drug is sufficiently similar that 
�9 this f~!ctor is Unlikely to influence the a~sessm6nt of the effectiveness Iof drugs 
in theleomparison. 

AVER, 

of eul 
~ese 
and fl 

TABL E II  

_ Anileridlne I', perldine Morphine 
�9 i 

t .  i 

I ntracranial  ~ ,  - -  2 
Head and neck 24 20 26 
Thoracic 12 .. 8 '  12 
Abdominal  

Lower�9 97 114 78 
Perineal 42 42 33 
Transurethral  21 25 27 
Plastic 13 12 20 
Extremities 70 59. 54 
Back 2 5  3~ 31 
�9 Breast 15 19 10 

I 

.cE D o s ~  

ecording the dosage of drugs in this series, i simple notation of the number 
,ie centimetres given was made in the r6eorjd. It is of ~tercst i n . c . x ~ g  
records that the ntirshag staff quickly estab~hed an average effective dose, 
mt this varied from 1 ,to ~ co. of the coded ~8olutions, the" dose' being based 

�9 ,} , , , ' I , . 

on the assessment of the status of the patielat and the mdiwdual requirement 
for Sedative. It has been of interest to deter~nin6 the comparative average dose 
~6f these three dru~s since we feel that this-~ives :some exprew of the relative 

l " t . ~  " ~ - . I  t r [ L 

~oten~:y of ~the preparations. Average dose in milligrams of the three ~dmgs for 
'the p~tients in the series is shown below: ' 

Anileridine 88.8 rag. 
Meperidine 78.~ rag. 
.Morphine 8 rag. 

SEuAa~vE Err~c'r 
"Thd sedative effect of the drugs was judl~ed by: the ~ecovery room I nurses at 

a* period of thirty minutes 'after intramusc~at administration. The a~sessments 
recorc]ed for each dose are shown in Table III. A good effect was one in which 
it wa~ evident that no further sedative was required at the end of thirt~ minutes, 
a fair ~leffect was one in which relief was prqbably adequate, but left ~omething 
to be desired, while a poor effect is recoFded m the pahent who reqmred 
additional sedative after the first thirty minutes! It is irlteresting to note that, 
in the. group having a poor effect from the seda#ve, there are severa lwho are 
repor~d to have had a poor effect from additioz~al sedative. It is probable that, 
in some of these cases, some other factor w;as contributing to restlessndss. 
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TABLE. III I 

;" I ' " ' "  S tat!ve eer t 
patients doses 

Anileridine -i'382 - 392 ,3540 38 4 
Meperidine 389 403 1 45 13 
Morphine 346 349 i265 64 18 

It is of interest to note that there are more gbod.~ ~a-ad fair effects recorded 
for anileridine and meperidine than for mgrphia. We feel that this s 
establishes the an.algesie value of anileridine, and W e believe that the differe~aces 
shown in TableIII between, anileridine and mepetidine are not significant m a 
,study of this kind. It is possible tl{at the p(Jtenc), of anileridin ~ is sometJ}ing 
greater than twice that of meperidine, so thiat tim st~Jadard solutions used ha 

�9 I 

this study did not actually represent eqmpotent doses:, vohme_for volume I In 
this.regard, it is of interest that Dripps and his collaborators in a similar study (8) 
calculated that 40 'mg. of anileridine was equivalent to 100 mg. of meperidine 
in analgesic.potency. Our study does not pehrdt an accurate calculation of this 
kind, butthe results shbwn in Table III might tend to be~'b'Ut ~ assump~on. 

It-might also be suggested from the data shown in Table III that the gene~aUy 
acceptedtherapeutic equivalents of:10 rag. of morphineand 100 rag. oflmeperi- 
dine may not be quite accurate, but thatmeperidlne is somewhat more potent 
than this in relation to morphine. 

35 

Dv-r~o~r OF SF_9.Aa~VEA6aa0N 
An attempt wa~aade to compare the duration 6f sedative action of the three 

drugs by "recording the time from the last administration of sedative in  the 
'recovery room to the next sedative required by each patient " after return toi the 

�9 I �9 

~ d .  The, time of the first sedative orr, the ward was taken from the patient s 
i'ec0i'd on the day following operation. The data so ~er[ved are shown in Table IV. 

TABLE IV 
, " . ] 

p . . 

Time to next sedat,~'e (hours) 

~S'hortest Longest Average 

Anileridine 0 . 5 . .  17 ' 5.4 
Meperidine " 0.5 17 4 . 7 3  
Morphine 0.5 . 20~ 5.46 

There appears to be no significant differenee b~tWeen the three drugs, we I 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 ~ a 
habit of some nurses to administer an analgesic to every postoperative pagcnt 
immc.diately 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 sed~/tive after leaving the recovery 
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room Of these, 48 had be~n given aniteridihe, 8~9 had received mepetidin% and 
48 ha d received morphine. 

C.~aDIOVAS~JL~rt EFFECTS 
As we have previously noted, b l o ~  preSsure and pulse, rate were r~eorded 

at th~ time of administration of the analgesic :drug, and after thirty minutes. 
It is ~nteresting that there 'is no. consistent pattern in the changes which were 
recorded 'after the administration of sedative drugs. Blood pressure increased 
by lOmm: of mercury systolic .as frequently as" it decreased by the.safiae amount, 
and in ~ all but two patients remained within normal limits for thei patient at 
that time. In the patients who ~:eeeive~ anileridine, blood pressure rose ten or 
morel' points on 78 occasions, and was I redueecl' more than 10 ram. of mercury 
systolic ow 91 ~oeeasions. In ' the morphine ser~es, blood pressure ~ose on 95 
occasions and Was reduced in 85 patients, in the .patients receiv~g meperidine, 
blood pressure rose 'on 75 occasions and was reduced on 99 occasions. Only two 
patients in this series had declines of blood press~e following the administration 
of ar~ analgesic drug which caused any concern: Both the patients hqd re&ived 

t �9 i " 

mepe~idjne. The first of Ithese was, a postoperative ma~tectomy whose blood 
pressgre dropp#d to 75 ram. of mercury within, t h e y  minutes of: receiving the 

. '  ~ . I  seda~ve, Someone ordered Loffan. for th~s patl,ent, although there ~S no record 
that fine respiration had shown any change, and 'her blood pressure promptly, 
rose to 100 mm. Hg systolie. The second patient had a eholeeystectomy 
within the thirty-minute period after receiving meperidine had a drop of b l e d  
pressure to 60 ram. mercury. This patisent r~cei,~ed a va~opressor drug, the foot 
of the bed was eleyated, and the blood pressure returned to" normal limits. 

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

We have beeh interested in the fact that in many eases blood pressure rose 
following the administration of analgesic drqgs. We feel that the changes in blood 
pressure have Been related rather to the r~lief of pain than to spedific cardio- 

1 f vascular effects of the drugs "n the doses u~ed in this series. 'v~ e have examined 
these changes in blood pressure in r61atioril to operative site, and it i~ apparent 
that there is an outstanding tendency for the pressure to rise follow~g the use 
of analgesics in patients who have had abdominal operations, and a tendenay 
for it to fall from higher than normal to normal levels in other patients. We 
wotdcl infer from this experience that the original pressure leyels I have been 
~nfluenced by the stimulus of pain, and that there has been a t6ndency for the 
pressure to return towards the patient's normal le~/el when the pain yeas relieved 

EFFECT ON •ESPIRATION 

Depression of respiration is a pharmacological property which is common to 
all three of the drugs in this comparison. We wer~ interested, therefore/to reeord 

' " �9 ' ' �9 �9 I - �9 . �9 " changes in-~espiration m the patients of this sene~. As our criterion of ~ significant 
�9 change, we adopted an increase or decrease of respiratory rate of fo~ or more 
breaV_hs per minute. We were interested i[o find {hat respiration incre~ed almost 
as often as it decreased following the administratien of these drugs, tn ~early every 
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instance where respiration wasdecreased, the decrease represented a cha'nge 
from a faster than normal respiratory rate t .~a rate in a more normal range. 

�9 I ~ 

One patient who received anileridine had a decrease from 18 per minut~ to 
a s~milar decrease 14 per minute. Two patients who received meperidine had 

while two p~Itients who received morphine had respiratory rates decreased f~om 
20 per minute to 16 per minute. There was no I case o f  marked respirafory 
depression in this series~" 

D~s~ss~o~ 

It is" evident from examl~nation of the records o~ this series of 1,117 patients 
who have received anileridine, meperidine, or motphineffor the relief of l~OSt- 
operativ e pain that all three drugs will produce satisfactory analgesia in dgses 
which do not produce any significant chang~ in cardiovascular or respiratory 
function. Anileridine (Leritine| has been !ound to be a most satisfaelory 
analgesic drug with a therapeutic potency somewhat greater than twice tha~ of 
meperidine. It has been found satisfactory in all ag# groups for the relief of pain 
in the postoperative period. 
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R E S U M I ~ ,  

Au cours d'-une ~tude ave~ des produits non ide~iifi~s, nous avons administr~ 
darts les suites op~rato'~es,: a la salle de .reveil, a des'~aalades non choisis~ de 
l'anileridine, de la m~p~ridhae et de la morphine. Chacun des m~dicaments 
&ait pr~par~ en solution stable dans des, bouteilles identiques ~ doses multiples" 
et chacune de ces bouteilles ne portait qu un chiffre eorrespondant h une lege~de. 
Les solutions ~taient ainsi pr~par~es que chaque ml contenait soit ]'Anileridine 
(Leritine| 25 mg., soit m~p~ridine (Demerol| ~0 nag., soit morphine 5 ~ng. 
Ces m~dicaments ont ~t~ administr~s par des garde-malades d'exp~rience dans 

i " ~ " " | la salle de reveil qui n a'vaient, eomme seule information, que chaque milli]itre 
de solution ~quivalait ~t 50 mg. dem~p~ridine.' 'On a not~, trente minutes apr~s 
l'administratior~ du m6dicament,' l'effet du rr~dicament k la dose donal~e sur 
la tension sanguine, le rythme cardiaque et resptratoire. Le lendemain, ola a 
not~ ~galement le temps ~coul6 entre le moment de la derni~re injection ~t la ~lle 
de r~ve~l et le moment de la premibre s~dation '~ la chambre du malade, i 

Gette ~tude a ~t~, fare sur ,1,117 malades. Le premier tableau nous fait voir le 
" " " ' C " n ' ' nartage, des malades selon le m6dleament donne. En .e qua co cerne lag 6 et 

. I . .  , i �9 [ i " �9 

le site op~ratoire, le partage des trois m~<licamentsia et~ semblable. Les chores 
au page 33 nous font connaltre la dose moyenne de lehaque m6dicament au e0urs 
de l'6tude. 
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L'effet s6datff de ces m6dicaments a et6 ~gpr6ci6 par les garde-m hdes de 
h salle de r6vefl, trente minutes apr6s le~  injection in~amuseulaire. Nqlas voyous 

�9 clans le tableau I I I le  r6sultat de chacu~e des rejections. Le~ eff, ets jug& "bons" 
et "passables" sont plus nombreux pour,' l'anilegdine et la m6peridine clue pour 
la morphine. Cela est f0rtement en favettt de h ~aleur analg~sique de !'~ailericlifie 
Cela nou s fair croire 6galement que les 6quivalelmes.th6rapeutiques geli6ralement 
aecept6es, de 10 rag. de morphine et de100 mg~ de m~rid!,e, peuvent bien no 
pas etre aussi exactes que nous le eroyOns. " 

duree d action, fl ~ae semble pas emster de difference En 'ce  qui conceme la . . . . .  " " ' 
irnportante entre les trois m6dicaments. Nou~n'avons pas olS-serv~ d'effets cardio- 
vasculaires part~cu, liers chez aueun malade et; au cours de Cette 6tude, aux doses 
employ6es, nous n avons not6 aucune d6presSion respiratoire. L'anileridine (Leri- 
tine| s'est av6r~ une m6dication analg6sique des plus satisfaisantes. 
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