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A randomized, double-blind, placebo-controlled trial
comparing pethidine to metamizol for treatment of
post-anaesthetic shivering
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1 Shivering is frequent during the post-anaesthetic recovery period, and there is
no clear consensus about the best strategy for its treatment. We tested the
efficacy of two commonly used analgesic drugs, pethidine and metamizol.

2 A randomized, double-blind, placebo-controlled clinical trial was performed,
including 104 adult patients who presented with post-anaesthetic shivering
during the recovery from general anaesthesia. They were randomized to
receive placebo (n=32), metamizol 25 mg kg−1 (n=37 ), or pethidine
0.4 mg kg−1 (n=35). The response to treatment was assessed 5, 15 and 45 min
after drug administration, and the main outcome variable was complete
suppression of shivering.

3 The efficacy at 5, 15 and 45 min was as follows: placebo 6%, 16% and 37%;
metamizol 13.5%, 32% and 76%, and pethidine 89%, 91% and 89%. With
both active drugs the efficacy at all three time intervals was significantly
higher than that with placebo (P<0.05). The differences (at 5 and 15, but not
at 45 min) between pethidine and metamizol were statistically significant
(P<0.05). Both drugs were well tolerated.

4 The persistence of shivering at 45 min in two thirds of placebo-treated patients
indicates that drug treatment is worthwhile; metamizol produces a better post-
anaesthetic shivering response than placebo, especially 15 and 45 min after
drug administration; the efficacy of pethidine was the highest and the response
to it appeared more quickly; however, at 45 min it was similar to that observed
with metamizol.

5 Both metamizol and pethidine suppress postanaesthetic shivering, but the
latter induces a quicker and more reliable response.
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Introduction and ECG, and general discomfort with a sensation of
feeling cold [2, 7, 8].

Although hypothermia caused by anaesthetic pro-Post-anaesthetic shivering (also called post-anaesthetic
tremor) is a rhythmic oscillating movement, predomi- cedures is the most frequently quoted risk factor, pre-

anaesthetic stress, uncontrolled pain, opiate withdrawal,nantly of upper limbs, neck and jaw, that can ensue in
20–40% of patients recovering from anaesthesia [1, 2]. fever, blood loss, duration of the surgical procedure,

and pyrogen and bacterial liberation have also beenIts main consequences are an increase of oxygen
consumption and of CO2 production, and tachypnea implicated [1, 2, 9–11]. As preventive measures are

difficult to implement, various therapeutic approaches[3–6]. Other consequences are an increase of intraocular
pressure, interference with monitoring of blood pressure have been studied, in addition to oxygen therapy and
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warming measures [8, 12–15]. Although the efficacy of dose repeated as needed) was administered when
patients presented signs of respiratory depression. Themuscle relaxants, methylphenidate, vasodilators, ketan-

serin, opiates and other drugs has been studied [2, 5, operating theatre was maintained at 21–23° C and room
humidity was around 60–70%.16–21], conclusions about which is the best therapeutic

strategy are difficult, because scarce comparative data The severity of post-anaesthetic shivering was meas-
ured at 5, 15, 30, and 45 min after the administration ofbetween the different drugs are available, and few

patients have been included in controlled trials. the tested regimens. Shivering or tremor severity was
classified as follows: 0 (absent), 1 (present only inAlthough to date pethidine is the best studied drug

in the treatment of post-anaesthetic shivering, compara- action), and 2 (present in action and at rest) . Shivering
response was assessed as follows: null (shivering inten-tive trials with non-opioid drugs have not been per-

formed. In addition, its optimal dose has not been sity not changed), improvement (shivering intensity
decreased or changed from a continuous pattern to anestablished; the usual recommendation of low dosages

is based on the results of small trials [20]. Metamizol intermittent one), and disappearance (absence of shiver-
ing). The presence of fasciculations in face, neck, trunkis an analgesic and antipyretic drug that does not have

any antiinflammatory effect at usual doses. It does not and limbs was recorded. All patients were asked about
sensation of feeling cold. We also recorded any eventexert the gastrointestinal effects typical of NSAIDs [22].

We therefore performed a double-blind, randomized (mainly haemodynamic, neurologic or respiratory) that
could be related to one of the drugs under study.clinical trial to assess and compare the efficacy of very

low doses of pethidine and analgesic doses of metamizol The number of patients (n=90) to be included in the
trial was calculated by assuming an alpha error of 0.05,in the treatment of post-anaesthetic shivering.
power of 0.80, placebo response of 10% at 5–15 min,
pethidine response of 80% at 5–15 min, and metamizol
response of 40% at 5–15 min. Results were analyzed
with the chi-square test and ANOVA for continuous
variables. The Kruskall-Wallis test was applied toMethods
look at differences in the duration of the surgical
procedure.The protocol was approved by the Hospital Ethics

Committee and by the Directorate General of Medicinal
and Health Products (Ministry of Health).

Inclusion criteria were low risk adult patients ( level
I–II in ASA classification [23]) who presented with
continuous post-anaesthetic shivering for 5 min or Results
longer, during activity and at rest, in the first hour of
recovery of general anaesthesia. Excluded were patients Five hundred patients undergoing general anaesthesia

were approached to obtain their informed consent andwith one or more of the following: hyperthyroidism,
insulin-dependent diabetes mellitus, hypersensitivity to followed up, of whom 215 had post-anaesthetic shivering.

Of these, 104 fulfilled the inclusion criteria and weremetamizol, those pregnant and those under treatment
with propranolol, opiates, theophylline, or sym- included in the trial. The surgical procedures were

mainly orthopaedic, general and gynaecological surgery.pathomimetics.
All patients were subject to a standard pre-operative The baseline characteristics of the three groups did not

differ significantly (Table 1).evaluation. After written informed consent had been
obtained from those eligible before the anaesthetic Five minutes after drug administration, post-

anaesthetic shivering had partially or totally disappearedprocedure, individuals who complied with the inclusion
criteria were randomized to receive either pethidine in 97% of patients in the pethidine group, in 38% of

those in the metamizol group, and in 16% of those in(0.4 mg kg−1), metamizol magnesium (25 mg kg−1 ), or
placebo. The study was double-blind. The level of pre- the placebo group (Table 2). However, at 45 min the

response to both pethidine and metamizol was similar,operative stress was assessed on a three level scale based
on the method described by Ramsay [24], in the and consistently better than that to placebo; the results

at 15 and 30 min were intermediate (Table 2). Bothoperation theatre and prior to the administration of
intravenous premedication. pethidine and metamizol produced better results than

placebo, but metamizol had a more gradual effectAnaesthesia was standardized as follows: (1 ) intra-
venous premedication with midazolam 0.04 mg kg−1, (Figure 1).

Fasciculations were present in 49 patients (47% offentanyl 1.2 mg kg−1, and atropine 0.01 mg kg−1,
(2 ) induction with thiopentone 4-5 mg kg−1 and atracur- the whole study population) and the response of each

of the three groups was very similar to that observedium 0.5 mg kg−1, and (3) maintenance with oxygen
40%, nitrous oxide 60%, isoflurane 0.5–1%, fentanyl for post-anaesthetic shivering (an earlier and greater

response to pethidine and an intermediate and delayed2–4 mg kg−1 h−1, and atracurium 0.5–1 mg kg−1 h−1.
Fluid therapy was carried out with fluids previously response to metamizol). Sensation of feeling cold was

present in 67 patients (64% of the whole studymantained at 21–24° C according to Miller’s guide [25].
To reverse muscle relaxation all patients received population) and a significant improvement was observed

only in the pethidine group—at 45 min coldness per-neostigmine (0.04 mg kg−1) in combination with atro-
pine (0.02 mg kg−1) . Occasionally naloxone (a 0.04 mg sisted only in 17% of the patients treated with pethidine,
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Table 1 Patients’ baseline characteristics. No statistical differences (P>0.05) between the three groups were observed

Placebo Metamizol Pethidine

(n=32) (n=37) (n=35)

Age (years) [mean (s.d.)] 46 (18 ) 42 (18) 45 (16)
Sex (female), n (%) 16 (50 ) 20 (54) 19 (54)
Weight (kg) [mean (s.d.)] 61 (10 ) 64 (11) 66 (11)
Preoperative stress,

level 1, n (%) 9 (28 ) 10 (27) 12 (34)
Duration of surgery, min,

median (range) 105 (30–195) 105 (40–240) 90 (45–240 )
Use of naloxone during

the anaesthetic
procedure, n (%) 8 (25 ) 11 (28) 9 (26)

Table 2 Response of post-anaesthetic shivering (PAS) at 5–45 min

Null effect Improvement Disappearance T otal

PAS response n (%) n (%) n (%) n

5 mina
Placebo 27 (84.4) 3 (9.4) 2 (6.2) 32
Metamizol 23 (62.2) 9 (24.3) 5 (13.5) 37
Pethidine 1 (2.9 ) 3 (8.6) 31 (88.6) 35

15 min

Placebo 21 (65.6) 6 (18.8) 5 (15.6) 32
Metamizol 12 (32.4) 13 (35.2) 12 (32.4) 37
Pethidine 3 (8.6 ) 0 (0) 32 (91.4) 35

30 min

Placebo 15 (46.8) 6 (18.8) 11 (34.4) 32
Metamizol 4 (10.8) 10 (27.0) 23 (62.2) 37
Pethidine 3 (8.6 ) 3 (8.6) 29 (82.8) 35

45 minb
Placebo 9 (28.1) 11 (34.4) 12 (37.5) 32
Metamizol 2 (5.4) 7 (18.9) 28 (75.7) 37
Pethidine 0 (0) 4 (11.4) 31 (88.6) 35

aThe differences between the three groups were statistically significant; the metamizol group showed better response than the
placebo group (Chi-square test; P=0.03), but the pethidine group showed the highest response (Chi-square test vs placebo and
vs metamizol; P<0.001).
bThe differences between the three groups were statistically significant; metamizol and pethidine ellicited a better response than
placebo (Chi-square; P<0.005), but there were no significant differences between both drugs (Chi-square test; P=0.16).

compared with 40% in the metamizol group and 48%
in the placebo group.

Regarding adverse events, there were no differences
between the three groups in blood pressure or heart
rate during the follow-up period. Slight CNS depression
was recorded in five patients (four in the pethidine
group, one in the metamizol group). An episode of
bradypnoea which did not need any specific action was
recorded in one patient of the pethidine group. Two
patients in the pethidine group had nausea and vomiting.
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DiscussionFigure 1 Time response to treatment (& pethidine; $
metamizol; % placebo). Post-anaesthetic shivering (PAS) was

We have shown that two simple and easy to implementconsidered to be present if a null effect or a partial response
to treatment were recorded. therapeutic measures are effective for the treatment of
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consumption and improves hemodynamic stability duringpost-anaesthetic shivering. Previous well controlled trials
postoperative rewarming. Ann T horac Surg 1987; 43:on this condition had not involved direct comparisons
428–431.between different regimens. Our findings are important

4 Marshall BE, Wyche MQ. Hypoxemia during and afterbecause post-anaesthetic shivering is common among
anesthesia. Anesthesiology 1972; 198: 66–82.patients undergoing standard general anaesthesia. In

5 Ralley FE, Wynands JE, Ramsay JG, Carli F,addition, both pethidine and metamizol are established MacSullivan R. The effects of shivering on oxygeneffective drugs for the treatment of post-operative consumption and carbon dioxide production in patients
pain. rewarming from hypothermic cardiopulmonary bypass.

Post-anaesthetic shivering improved spontaneously in Can J Anaesth 1988; 35: 332–337.
the placebo group. However, at 45 min tremor was still 6 Donati F, Maille JG, Blain R, Boulanger M, Sahab P.
present in 62% of these patients, indicating the need for End-tidal carbon dioxide tension and temperature changes
drug treatment. after coronary artery bypass surgery. Can Anaesth Soc J

1985; 32: 272–277.The therapeutic response was greater and of more
7 Mahajan RP, Grover VK, Sharma SL, Singh H. Intraocularrapid onset in the pethidine group. Our results are

pressure changes during muscular hyperactivity afterslightly better than those described in other studies
general anesthesia. Anesthesiology 1987; 66: 751–755.[18–20]; these differences could be related to the

8 Pflugg AE, Aasheim GM, Foster C, Martin RW. Preventionanaesthetic technique. On the other hand, metamizol
of post-anaesthesia shivering. Canad Anaesth Soc J 1978;magnesium at doses of 25 mg kg−1, produced a better
25: 43–49.response than placebo, especially at 30 and 45 min. The 9 Lee DS, Shaffer MJ. Low incidence of shivering with

efficacy of metamizol magnesium in the treatment of chronic propranolol therapy. L ancet 1986; i: 500.
shivering may be related to the analgesic action of 10 McCarroll SM, Cartwright P, Weeks SK, Donati F.
metamizol and/or to the spasmolytic action of mag- Warming intravenous fluids and the incidence of shivering
nesium [17]; the delayed onset of its effect could be during caesarean sections under epidural anaesthesia. Can
because metamizol acts through active metabolites [26]. J Anaesth 1987; 34(suppl 1): S72–S73.

11 Arias A, Gracia A. El uso de la naloxona en 50 pacientesBoth pethidine and metamizol were well tolerated,
anestesiados con morfina o morfinomiméticos. Rev Espeven though some non-severe and well known adverse
Anestesiol Rean 1976; 23: 131–151.effects were recorded in the group treated with

12 Lewis DG, Mackenzie A. Cooling during major vascularpethidine.
surgery. Br J Anaesth 1972; 44: 859.The response of fasciculations was very close to that

13 Morris RH. Operating room temperature and the anesthes-of post-anaesthetic shivering; this is probably because
ized paralysed patient. Arch Surg 1971; 102: 95–97.fasciculations are a nonspecific accompanying sign of 14 Shanks CA. Humidification and loss of body heat duringmuscle hyperactivity. A sensation of cold was present in anaesthesia: effects in surgical patients. Br J Anaesth 1974;

a large number of patients with post-anaesthetic shiver- 46: 863–866.
ing; at 45 min it persisted in 48% of placebo-treated 15 Radford P, Thurlow AC. Metallized plastic sheeting in the
patients, in spite of using cotton blankets. With prevention of hypothermia during neurosurgery. Br
pethidine, a good response was achieved, but not in all J Anaesth 1979; 51: 237–240.

16 Brichard G, Johnstone M. The effect of methylphenidatepatients. This underlines the need to apply active
on post-halothane muscular spasticity. Br J Anaesth 1970;warming for the comfort of the patient.
42: 718–721.Post-anesthetic shivering is frequent and difficult to

17 Liem ST, Aldrete A. Control of post-anaesthetic shivering.prevent. It can produce a number of unfavourable
Canad Anaesth Soc J 1974; 21: 506–510.respiratory and haemodynamic changes. Our results

18 Pauca AL, Savage RT, Simpson S, Roy RC. Effect ofindicate that it can be treated specifically, at least in
pethidine, fentanyl and morphine on post-operative shiver-high risk patients. Pethidine in low doses is highly ing in man. Acta Anaesthesiol Scand 1984; 28: 138–143.effective, but it needs medical supervision. Metamizol 19 Kaplan JA, Guffin AV. Shivering and changes in mixed

magnesium at usual analgesic doses is an effective venous oxygen saturation after cardiac surgery. Anesth
alternative due to the low incidence of adverse effects Analg 1985; 64: 185–204.
[22, 28]. 20 Claybon LE, Hirsh RA. Meperidine arrests postanesthesia

shivering. Anesthesiology 1980; 53(suppl 3): 180.
21 Crisinel D, Gardaz JP, Feihl F. Treatment of post-The authors wish to thank Dr G. Oliva for her helpful

anesthetic tremor with i.v. ketanserin. Anesthesiology 1993;collaboration, and L. Talayero, R. N. and G. Morales, R. N.
79(suppl 3): A212.for their collaboration in the recovery ward.

22 Laporte JR, Carné X, Vidal X, Moreno V, Juan J. Upper
gastrointestinal bleeding in relation to previous use of
analgesics and non-steroidal anti-inflammatory drugs.
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