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ABSTRACT

BACKGROUND AND OBJECTIVES: Pain evaluation and
the choice of the analgesic best providing its control are extreme-
ly important for patients’ quality of life. This study aimed at de-
scribing the characteristics which make meperidine unfeasible
for pain management, at calling the attention to the incidence of
its prescriptions and to the need of a multidisciplinary educative
action aiming at decreasing its use, in addition to presenting two
opioids as options for analgesia.

CONTENTS: National or international scientific and govern-
mental publications between the years 1997 and 2013 used
in this study report that meperidine is not indicated for pain
management, primarily due to its short action time, presence of
neurotoxic metabolite (normeperidine) and possibility of rapidly
developing tolerance.

CONCLUSION: According to analyzed data, meperidine was
the most widely used opioid for analgesic or was among the most
prescribed analgesics. This fact shows the real need for an educa-
tive multidisciplinary action to promote awareness of meperi-
dine risks and to decrease its prescription. According to searched
literature, morphine and methadone have longer action time and
higher analgesic potency, with metabolites which are less toxic
and noxious for patients as compared to meperidine.
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RESUMO

JUSTIFICATIVA E OBJETIVOS: A avaliacio da dor e a es-
colha do analgésico que mais bem provenha o seu controle sio
de extrema importincia para a qualidade de vida do paciente. O
objetivo deste estudo foi elucidar as caracteristicas que inviabili-
zam a administracdo da meperidina para o tratamento da dor, at-
entar para a incidéncia de sua prescri¢io e a necessidade de uma
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agdo educativa multidisciplinar visando a redugio do seu uso e
apresentar dois opioides como opgées de escolha para a analgesia.
CONTEUDO: As publicagoes cientificas e governamentais de
ambito nacional ou internacional entre os anos de 1997 e 2013
utilizadas neste artigo relatam que a meperidina nio ¢ indicada
para o tratamento da dor devido, principalmente, ao seu curto
tempo de agio, presenca de metabélito neurotdxico (normeperidi-
na), e a possibilidade de desenvolver tolerancia rapidamente.
CONCLUSAO: Segundo os dados das pesquisas analisadas, a
meperidina foi o opioide mais utilizado para analgesia ou es-
tava entre os analgésicos mais prescritos. Esse fato relata a real
necessidade de uma acio mulddisciplinar educativa em prol da
conscientizagio sobre os riscos presentes no tratamento com a
meperidina e da diminui¢do da sua prescri¢do. De acordo com a
literatura consultada, a morfina e a metadona apresentam maior
tempo de agdo e poténcia analgésica com metabélitos menos
téxicos e prejudiciais ao paciente que a meperidina.
Descritores: Analgesia, Dor, Meperidina, Metadona, Morfina.

INTRODUCTION

Pain is defined as sensory, emotional, subjective, personal
and unpleasant experience related to real or potential tissue
injury'.

Pain evaluation is critical for its adequate control, since sever-
al studies have shown that non-relieved pain limits individu-
als in their daily activities, changes mood, exacerbates pain
fear, thus affecting the quality of life (QL) of patients and
their caregivers®.

The World Health Organization (WHO) recommends strong
opioids to manage acute or severe chronic pain, associated or
not to non-opioids, adjuvants or non-pharmacological tech-
niques, aiming at improving pain and QL"?.

Meperidine is a strong opioid, however due to some unique
features WHO itself and the authors of national and inter-
national articles or governmental publications published be-
tween 1997 and 2013 and searched in this study, report the
non-recommendation of its use for analgesia and suggest its
replacement by other opioids.

This study aimed at defining the features which make meperi-
dine unfeasible for pain management, at calling the attention
for the incidence of its prescription and the importance of a
multidisciplinary educative action to decrease its use, since
there is the option of other strong opioids with less toxicity,
in addition to introducing morphine and methadone as op-
tions for analgesia.

67



Rev Dor. Sao Paulo, 2015 jan-mar;16(1):67-70

CONTENTS

Meperidine (or petidine) is a synthetic opioid which, for be-
ing structurally similar to morphine, atropine, cocaine and
histamine, has several pharmacological effects, such as analge-
sic, spasmolytic, general anesthesia and mild anti-histaminic
activity®.

It acts by binding to Mu () and Kappa (k) opioid receptors’,
being 10 times less potent than morphine®.

Meperidine administration route is primarily intramuscular,
but it is also well absorbed in the gastrointestinal tract; its
action lasts from two to four hours being biotransformed in
the liver where, by the N-demethylation process, forms its
primary metabolite, normeperidine (or norpetidine), and is
excreted by the urine’.

Normeperidine half-life is between 14 and 21h, it has twice
more stimulating effects which potentially toxic in the central
nervous system (CNS) and has just half the analgesic proper-
ties of meperidine'?.

After meperidine administration, due to its short action time,
painful sensation reappears and a new dose is necessary, how-
ever normeperidine produced as from the first dose will add
to that of the second dose, and so on. By the cumulative effect
and due to its long plasma half-life, this metabolite may reach
dangerously toxic levels’.

Prolonged administration results in normeperidine buildup,
which is hepatotoxic?, and acts stimulating the CNS generat-
ing myoclonus, delirium, more severe psychomotor agitation
and seizures'’.

There may be meperidine metabolites buildup in patients
with kidney or liver failure’.

Among major reasons for using meperidine there are its easy
availability, short action time, for not inducing miosis’ and
also due to the belief that such short-action opioid will cause
less dependence'.

Physical dependence and withdrawal symptoms are as severe
as those of morphine!'. However, in early dependence, re-
ports that after just some few doses there is already an im-
perious will of not living without this opioid, together with
more severe intoxication symptoms, make meperidine a more
hazardous drug for the development of tolerance and addic-
tionl,ll,lz'

Garcia & Santos'' report that several authors mention the
drug addiction potential with the use of meperidine and
mention a study evaluating hospital admission cases due to
dependence, which had the following results: 457 admittedly
meperidine addicted individuals, of whom 288 have become
dependent after contact with this opioid without previous use
of any other substance.

For acute pain management, when morphine muscarinic ef-
fects are not desirable, meperidine may erroneously be the drug
of choice’. Some authors advocate meperidine as the best solu-
tion to control shivering at the end of surgical and anesthetic
procedures, however, this shivering may be prophylactically
prevented by directly warming part of the body and the surgi-
cal bed with thermal mattresses and blankets and by maintain-
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ing operating room temperature between 21° and 24° C’.
During the 1980s, the follow-up of meperidine complications
has recommended lower total daily dose, especially in situa-
tions where repeated doses were prescribed, and since in fol-
lowing years science was unable to establish safe levels for this
opioid, not even for young adults with normal kidney func-
tions, several authors started to advocate the non-prescription
of meperidine’.

The International Association for the Study of Pain (IASP),
the WHO and other entities recommend restricted use of me-
peridine to manage acute pain and its replacement, whenever
possible, by other less toxic opioids; and strongly condemn
its use to manage chronic pain, which in addition to toxicity
may also induce chemical dependence because the develop-
ment of tolerance to meperidine is very fast and may appear
even with a single dose®”’.

However, this restriction or replacement seems not to be oc-
curring because available studies report excessive meperidine
consumption in Brazilian and other developing countries
hospitals®.

A study' has observed meperidine and morphine prescrip-
tion profile in a hospital and has concluded that the most
frequently used opioid was meperidine, being present in 90%
of evaluated prescriptions, especially to manage postoperative
pain.

According to data of the II Home Survey on the use of Psy-
chotropic Drugs in Brazil in 2005, meperidine was the second
most used opioid reported by respondents'!.

According to Moura, Ribeiro & Magalhies report'’, meperi-
dine is among the 10 most prescribed opioids in the studied
hospital.

In the study by Calil & Pimenta'®, addressing relationships
between analgesic pattern and trauma severity, meperidine
was the most prescribed opioid, being present in 10.4% of all
analgesic prescriptions.

A study'” has observed pain incidence in cosmetic surgeries
and analgesia and has concluded that the most prescribed an-
algesic was meperidine.

In their studies, Souza & Alves Neto'® have evaluated physi-
cians’ knowledge about pain management and their analgesic
approaches and have shown that a high percentage of physi-
cians (29.57%) used meperidine.

A study' aiming at understanding nurses perception about
opioid administration for non-malignant chronic pain relief
has observed that a relevant number of nurses (26.7%) has
mentioned meperidine as an opioid to relief such pain.
Among currently used opioids for labor analgesia, meperidine
is the most widely used and studied?**'. In most studies, me-
peridine shows a certain level of analgesia, however in a large
number of cases it has insufficient response, leading some au-
thors to suggest that it acts much more as sedative than as
analgesic?'. There is also a report of adverse effects, such as
mother nausea, vomiting and dizziness or neonate respiratory
depression?*22.

In addition to delivery, one should also pay attention to
breastfeeding, because since meperidine has a long half-life
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active metabolite, the dose excreted in the milk may buildup
in the infant causing behavioral depression, difficulty to suck
breast milk or seizure*?.

According to a study®, meperidine may be replaced by mor-
phine as post-delivery analgesic, because morphine has a
higher analgesic power and induces less sedation. In addition,
the concentration of its metabolite in the milk is considered
compatible with breastfeeding.

The percentage of meperidine prescription as compared to
the prescription of other opioids during hospital stay is used
as hospital quality standard and accreditation in developed
countries, being accepted up to 20% of meperidine prescrip-
tion among total opioids in emergency settings, and up to
10% for hospitalization sectors, being that in institutions
where these percentages are exceeded, physicians receive ther-
apeutic update courses with emphasis meperidine’.

The implementation of the educational multidisciplinary pro-
tocol to decrease meperidine prescription in the Israelite Hos-
pital Albert Einstein was effective because it has significantly
contributed to decrease its consumption’.

In 2006, the Ministry of Health has recommended the exclu-
sion of meperidine from the National List of Essential Drugs
(RENAME) due to the presence of the neurotoxic metabolite
normeperidine, its short action time and for being three times
more expensive than morphine without having therapeutic
advantages®.

Morphine acts as exogenous agonist of Mu (p), Kappa (k)
and Delta (8) opioid receptors, being considered the stan-
dard of all central action analgesics and used to manage severe
chronic and acute pain'>2%%7.

Morphine has action duration of four to six hours, half-life
of three to four hours, being biotransformed in the liver and
originating metabolites: morphine-3-glucorunide and mor-
phine-6-glucorunide?.

Morphine-3-glucorunide is considered inactive due to poor
affinity with opioid receptors'. Morphine-6-glucorunide is
considered active with plasma half-life of two hours, being
a potent p receptors agonist, which may contribute to mor-
phine analgesic effect.

There may be morphine metabolites buildup in patients with
kidney failure”.

Oral morphine is less potent than injectable morphine be-
cause the absorption is fast and incomplete, being soon me-
tabolized and obtaining approximately 1/5 to 1/3 of plasma
concentration reached by injectable parenteral route, so infu-
sion pumps or scheduled release capsules may be used aiming

at patients’ wellbeing'%3'.

.32 results have indicated that morphine was

Plummer et a
more effective to control postoperative pain as compared to
meperidine.

In a systematic review, most authors use morphine as first line
opioid and methadone as second option®.

Methadone is a synthetic opioid agonist of Mu, Delta and
Kappa opioid receptors and antagonist of N-methyl-D-aspar-
tate (NMDA) receptors. It was initially used to prevent and

control opioid withdrawal syndrome, which has stigmatized
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it, creating a certain resistance to its use as analgesic'?.

Oral methadone absorption is fast and almost complete®. Its
analgesic effect, with is five to ten times higher than mor-
phine, in general lasts for six to eight hours®.

Primary methadone metabolites, “EDDP” (2-ethylene-1,5 di-
methyl 3-3 diphenylpyrrolidine) and “EMDP” (2 ethyl 5 methyl
3-3 diphenyl pyrroline) are inactive and excreted especially by
feces, and urine, being that renal excretion decreases along time
allowing its use in patients with chronic kidney disease***.
Methadone should be carefully prescribed due to its long plas-
ma half-life of 13 to 50h, needing frequent follow up and grad-
ual dose evolution, if needed, until the effective dose is found'.
Methadone induces less nausea, constipation and sedation as
compared to morphine and its euphorizing effect and psychic
and physical dependence rates are lower as compared to other
opioids®.

Salamonde et al.?> have observed patient controlled analgesia at
home with methadone and have concluded that this opioid is
a safe and effective option, not inducing significant side effects.
Ribeiro, Schmidt & Schmidt® have reported that methadone
may be an option to treat chronic pain, especially in the pres-
ence of neuropathic pain, due to antagonism on NMDA recep-
tor. In this study®, authors have also stated that methadone
is effective and safe to treat cancer-related painful syndromes.
Table 1 was structured based on researched information and
shows meperidine features which make unfeasible its use to
manage pain, and helps the relationship and comparison with
the options of studied opioids: morphine and methadone.

Table 1. Comparison among meperidine, morphine and methadone

Meperidine Morphine Methadone
Action time 2 to 4 hours 4 to 6 hours 6 to 8 hours
Analgesic 10 times lower Comparison stan- 5 to 10 times
potency than morphine  dard higher than

morphine

Features of Normeperidine: Morphine-3-glu- EDDP and
major me- Hepatotoxic coronide: inactive EMDP:
tabolites and neurotoxic, Inactive

Morphine-6-gluco-
ronide: Um recep-
tor agonist, contri-
buting to analge-
sia, with half-life of
2 hours.

EDDP = 2-ethylene-1,5 dimethyl 3-3 diphenylpyrrolidine; EMDP = 2 ethyl 5 me-
thyl 3-8 diphenyl pyrroline; NMDA: N-methyl-D-aspartate.

with half-life of
14 to 21 hours.

CONCLUSION

It was observed that meperidine is not indicated to manage
pain; however, according to data of analyzed studies, it was
the most widely prescribed opioid, or was among the most
indicated or used analgesics. This fact calls the attention to
the need of a multidisciplinary education of pharmacists,
physicians and nurses, aiming at the awareness of the risks of
meperidine use and at decreasing its prescription, limiting its
administration to cases where other options were not effective

of feasible.
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Morphine and methadone were introduced as alternatives for
analgesia. Both opioids, according to data of researched lit-

erature, have longer action time and more analgesic potency

with less toxic and noxious metabolites as compared to me-

peridine, allowing a more effective pain management and bet-

ter quality of life.
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