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Metamizole (dipyrone) for multimodal 
analgesia in postoperative pain in adults

Abstract
Background: Metamizole (dipyrone) is a non-opioid analgesic used in perioperative analgesia in some 
countries. The drug has analgesic, antipyretic, and spasmolytic effects. The complex mechanism has 
not been fully explained yet. Presumably, the analgesic effect is based on the inhibition of the activity of 
COX-1 and COX-2 cyclooxygenases and prostaglandin synthesis. Moreover, the activation of the opioi-
dergic, cannabinoid, and endovanilloid systems also plays an important role. Metamizole is a relatively 
safe analgesic, although it is not completely free of adverse effects. Among them, the most serious 
and controversial are myelotoxicity, idiosyncratic drug-induced liver injury (DILI), and allergic reactions.
The aim and objective is to present data on the use of metamizole for treating acute postoperative pain 
in adults.
Methods: The search, which included PubMed/Medline, Web of Science, and Scopus databases, has been 
performed to find information about the use of metamizole in perioperative pain management.
Results: The data on the role of metamizole in perioperative pain management seems to be insuffi-
cient. Moreover, most studies concerning the use of metamizole focus on postoperative administration 
regimens. The use of metamizole in preventive and multimodal analgesia is represented by sparse 
or controversial data.
Conclusions: There is some evidence in the literature of the effectiveness of metamizole in the treatment 
of postoperative pain. Moreover, experience based on clinical practice indicates the high usefulness of 
metamizole as a perioperative analgesic. Thus metamizole could be considered an important part of multi
modal analgesia. Although this drug could be a dominant component of multimodal analgesia, its use 
is limited by the occurrence of serious adverse reactions. Therefore, special precautions should be taken 
when using it. However, there is a need for further research, especially to determine its effectiveness in 
multimodal and preventive analgesia regimens.
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Introduction

Metamizole (dipyrone) is a non-opioid analge-
sic that shows efficacy for moderate-to-severe pain 
and can be used for postoperative pain manage-
ment. The substance has been known for more 
than 100 years. Metamizole was synthesized in Ger-
many in 1920 (Hoechst AG) and brought to market 
in 1922 under the brand Novalgin® [1, 2]. The efficacy 
of metamizole as a postoperative analgesic has been 
evaluated for more than 50 years.

In some countries, metamizole is widely used 
and considered a safe and sufficient analgesic [1]. 
However, in certain countries, the drug has been 
removed from the market because of its association 
with life-threatening myelotoxicity (Canada — 1963, 
the United States — 1977, and Sweden — 1974 and 
1999) [2, 3]. Moreover, metamizole has been revoked 
from use in the United Kingdom, Australia, Japan, 
Norway, India, and other countries [2, 3].

According to data from the European Medicines 
Agency (EMA), metamizole-containing medicines are 
available in several countries of the European Union (EU), 
including Austria, Belgium, Bulgaria, Croatia, the Czech 
Republic, Finland, Germany, Hungary, Italy, Latvia, 
Lithuania, Luxembourg, the Netherlands, Poland, Por-
tugal, Romania, Slovakia, Slovenia, and Spain. The 
drug has been withdrawn for human use in Denmark, 
Estonia, France, Greece, Ireland, and Sweden [4].

Metamizole can be administered through different 
routes [intravenous (i.v., intravenosa), intramuscu-
lar  (i.m., intramuscularis), oral (p.o., per os), and 
rectal (p.r., per rectum)]. After oral administration, 
metamizole is easily absorbed from the gastrointesti-
nal tract and then, after hepatic metabolism, mainly 
by glucuronidation and sulfation, it is excreted by 
the kidneys  [5]. The volume of distribution and the 
clearance of metamizole decrease in an age-dependent 
fashion [6].

Metamizole has strong analgesic, antipyretic, and 
spasmolytic effects. Although some animal studies 
showed that metamizole could inhibit pro-inflamma-
tory response after surgery [7], its anti-inflammatory 
effects are considered irrelevant in humans [5].

Metamizole, a derivative of pyrazolone, is a prodrug 
[8]. The pharmacological activity of metamizole is de-
termined by two active metabolites: N-methyl-4-amino
antipyrine (4-MAA) and 4-aminoantipyrine (4-AA) [9]. 
The complex mechanism of  the analgesic effect is 
based on the inhibition of COX-1 and COX-2 cyclooxy-
genases and decreasing the synthesis of prostaglan-
dins. This effect occurred by a different mechanism 
than classical non-steroidal anti-inflammatory drugs 
(NSAIDs). The pharmacologically active metabolites 

target the initiation of the catalytic reaction of both 
COX isoforms by reducing the higher oxidation states 
of COX or sequestering activating peroxides [10]. 
Therefore, metamizole is no longer considered a mem-
ber of NSAIDs.

Moreover, metamizole activates the opioidergic 
(kappa receptors), cannabinoid (CB1, CB2), and endo-
vanilloid (TRPA1, TRPV1) systems [9, 11–13]. 4-MAA and 
4-AA activate and sensitize the nociceptive ion channels 
TRPA1 and TRPV1 in a redox-dependent manner [14]. 
Active metabolites of metamizole probably act through 
the central and peripheral nervous system [15].

The antipyretic effect is most likely based on the 
inhibition of both prostaglandin (PG)-dependent and 
PG-independent febrile pathways [16]. The spasmoly-
tic effect of metamizole is also probably complex. 
Several mechanisms have been proposed. Metamizole 
opens adenosine triphosphate (ATP)-sensitive potas-
sium channels and inhibits smooth muscle contrac-
tions induced by angiotensin II in rats [17]. Moreover, 
smooth muscle relaxation is caused by a decrease in 
the intracellular calcium ions (Ca2+) concentration as 
a result of the synthesis of inositol phosphate. The syn-
thesis of inositol phosphate depends on the activity 
of phospholipase C. Active metabolites of metamizole 
can act in two ways: directly inhibit the activity of 
the enzyme or indirectly inhibit G protein-coupled 
receptors that activate phospholipase C. This results 
in a reduction of intracellular Ca2+ levels [18, 19].

Furthermore, some data [20, 21] showed direct 
b2-adrenoceptor activation induced by active metabo-
lites of metamizole. However, the evaluation of these 
mechanisms requires further research.

Metamizole seems a relatively safe analgesic for 
certain ethnic populations, but it is not completely 
free of adverse reactions. Among them, the most 
serious and controversial is myelotoxicity [22, 23], 
drug-induced idiosyncratic liver injury (DILI) [24, 25], 
and the risk of severe allergic reactions, including 
anaphylactic shock [26]. Some data also showed de-
layed postoperative allergic reactions to metamizole, 
mainly in the form of a rash [27].

This review aims to present available data on 
the use of metamizole (dipyrone) in postoperative pain 
management in adults including benefits and threats.

Methods

The literature search included PubMed/Medline, 
Web of Science, and Scopus search engines. The search 
has been performed up to the end of April 2024 and 
included the following keywords: “metamizole”, “dipy-
rone”, “preventive/preemptive analgesia”, “postope-
rative pain” and “multimodal analgesia”. The results 
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have brought a total number of 749 publications 
(PubMed/Medline — 388, Web of Science — 150, 
and Scopus — 211 respectively). The removal of 
duplicates and off-topic articles limited references 
to 492. A thorough review of the publications has 
been performed. The most relevant types of articles 
were included in further analysis, such as Clinical 
Trials, Meta-Analyses, Randomized Controlled Trials, 
Reviews, and Systematic Reviews. The methodology 
of the search has been presented in Figure 1. Finally, 
the authors selected 135 articles.

Results of search

Metamizole as a non-opioid analgesic showed 
valuable analgesic efficacy in comparison with pla-
cebo in several early studies [28–32]. The authors 
managed to find data comparing the analgesic po-
tential of metamizole with other analgesics showing 
its effectiveness in preemptive analgesia regimens 

and use in multimodal analgesia (MMA). The authors 
intentionally did not specify the time frame of the 
analyzed data from the literature, which covered more 
than 40 years. The search results are described below.

Comparison with other analgesics

In several studies, metamizole has been compared 
with acetylsalicylic acid (ASA). Blendinger et al. [33] sho-
wed lysine salicylate more effective analgesic than meta-
mizole, but the results were not statistically significant. 
Additionally, the study was limited by a small patient 
sample. In contrast, in a double-blind controlled trial, 
Mukherjee et al. [28] studied patients with moderate 
to severe pain following episiotomy. The comparison 
of p.o. metamizole with acetylsalicylic acid and placebo 
showed significant advantages of both analgesics over 
placebo. Moreover, pain relief with metamizole was of 
significantly longer duration than that of acetylsalicylic 
acid. Mehta et al. [29] in a randomized double-blind 

Figure 1. Flow chart of literature search

Records excluded, n = 338:
· irrelevant articles: 64 (pediatric); n = 26 (veterinary), n = 2 (animal studies)
· correspondence, editorials, case reports, comments, protocols, n = 22
· withdrawn, n = 1
· other languages, n = 55
· others, n = 16

Records after duplicates removed, n = 492

Full-text articles assessed 
for eligibility, n = 154

Full-text articles excluded, 
n = 11

Records screened, n = 492

Full-text articles for further analysis included, n = 143

Finally, full-text articles included, n = 135: 
(systematic reviews and meta-analyses, n = 3; reviews, n = 3; 
RCTs, n = 33; CTs, n = 24; Others, n = 44)

Records identification through database searching:
· PubMed, n = 388
· Web of Science, n = 150
· Scopus, n = 211
Keywords: metamizole, dipyrone, postoperative pain.
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placebo-controlled study of patients with postoperative 
pain following closed reduction of fractured long bones 
showed that metamizole produced significantly greater 
pain relief than acetylsalicylic acid.

A comparison of the analgesic efficiency of meta-
mizole versus paracetamol also brought controversial 
results. Gómez-Jiménez et al. [34], in two studies of 
pain after episiotomy and tooth extraction, showed 
higher effectiveness of metamizole than paracetamol 
and placebo. In another double-blind, placebo-con-
trolled trial of post-episiotomy pain, Daftary et al. [30] 
presented similar results with metamizole being signi-
ficantly more effective than paracetamol and placebo. 
On the contrary, Landwehr et al. [35], in the ran-
domized, double-blinded, placebo-controlled study 
of patients undergoing retinal surgery, showed no 
difference in analgesic potency between paracetamol 
and metamizole administered i.v. for postoperative 
analgesia. Similar results have been presented in the 
other randomized, double-blinded study of patients 
undergoing surgery for breast cancer, performed by 
Kampe et al. [36].

Patel et al. [37] compared i.m. administration 
of metamizole with pethidine in a double-blind pa-
rallel-group study for postoperative pain following 
abdominal surgery. The results showed similar effec-
tiveness of both drugs.

Rodriguez et al. [38] in a randomized, double-blind 
study of 160 patients undergoing abdominal hyste-
rectomy compared the analgesic efficacy and safety 
of tramadol, metamizole, ketorolac, and lysine clonixi-
nate in the control of postoperative pain. The anal-
gesic efficacy of tramadol was found to be greater 
than the other three analgesics. However, the num-
ber of patients requiring additional analgesia was 
lower with metamizole compared to the other two 
non-opioid analgesics.

Planas et al. [31] assessed the efficacy of metami-
zole (doses of 1 g and 2 g) in pain relief after surgical 
extraction of the lower third molar. Metamizole has 
been compared with ibuprofen (600 mg) and placebo. 
The study demonstrated that the analgesic efficacy 
of p.o. metamizole in a higher dose (2 g) was signifi-
cantly more effective than that of ibuprofen 600 mg or 
placebo. Metamizole 1 g and ibuprofen 600 mg sho-
wed a similar therapeutic effect.

Bagán et al. [39] evaluated 125 patients with 
moderate to severe pain after surgical removal of one 
impacted third molar. The patients were randomly 
assigned to receive dexketoprofen trometamol 12.5 or 
25 mg or metamizole 575 mg. Both doses of dexke-
toprofen trometamol had higher pain relief scores 
than metamizole and the differences were statisti-
cally significant. On the other hand, Saray et al. [40] 

revealed a statistically significant advantage of meta-
mizole over diclofenac in the reduction of postopera-
tive pain after plastic surgery.

In the study of patients who underwent abdominal 
or urological surgery, Tempel et al. [32] compared 
the influence of metamizole and placebo on the 
use of morphine patient-controlled analgesia (PCA). 
The results showed a reduction in morphine con-
sumption while maintaining postoperative pain relief 
with a low incidence of side effects.

Rawal et al. [41] in a prospective, randomized, 
double-blinded study of the analgesic efficacy of 
three drugs: tramadol, metamizole, and paracetamol 
in patients scheduled for ambulatory hand surgery 
with i.v. regional anesthesia showed the advantage 
of tramadol over other analgesics in postoperative 
pain treatment. However, metamizole turned out to 
be more effective than paracetamol, and fewer side 
effects were observed after tramadol administration.

The study on the efficacy and safety of metamizole 
in comparison with tramadol used in early postope-
rative pain following abdominal hysterectomy per-
formed by Torres et al. [42] showed results of similar 
efficacy for early pain relief for both drugs.

Grundmann et al. [43] in the prospective, double-
‑blind, randomized, placebo-controlled study com-
pared the efficacy of three i.v. non-opioid analgesics 
(parecoxib, paracetamol, metamizole) in postoperative 
pain relief after lumbar microdiscectomy. The results 
of the study suggested that metamizole was superior 
to the other drugs, and placebo.

In a randomized, single-blind study, Jovic et al. [44] 
compared the analgesic efficacy and safety of ke-
toprofen and metamizole after major head and neck 
surgery. The efficacy of ketoprofen as a postoperative 
analgesic was comparable to that of metamizole in the 
first 48 hours, while ketoprofen was more effective 
than metamizole from the 3rd day after surgery.

Soltesz et al. [45] compared the analgesic efficacy 
of parecoxib and metamizole administered i.v. for 
48 hours after a transvaginal hysterectomy. Patients 
were divided into two groups depending on the anal-
gesic used: the parecoxib group and the metamizole 
group, respectively. Visual Analogue scale (VAS) scores 
did not differ between groups with one exception. 
Twelve hours after surgery, the parecoxib group had 
lower VAS scores than the metamizole group (1 and 2, 
respectively; p < 0.05). No significant differences 
in cumulative piritramide administration have been 
observed between groups. Postoperative pain relief 
was equal in both groups during the first 48 hours 
after surgery.

Sener et al. performed two studies [46, 47] 
to compare lornoxicam with other non-opioid 
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analgesics. In the first study, which included patients 
who underwent septoplasty, analgesics (lornoxicam, 
diclofenac, ketoprofen, metamizole) and placebo were 
administered i.m. The results showed the advantages 
of all drugs over placebo and their analgesic efficacy 
has been similar [46].

In the second study [47], authors compared i.v. 
lornoxicam vs. metamizole in postoperative patient-
‑controlled analgesia after elective septorhinoplasty. 
The results showed the superiority of lornoxicam only 
at 8 h (p = 0.016) postoperatively. The lornoxicam 
group required fewer rescue analgesics (vs. metami-
zole, p = 0.046; vs. placebo, p = 0.001). Moreover, 
patients in the metamizole group also have diminished 
requirements for rescue analgesics compared with 
placebo (p = 0.008).

Noronha et al. [48] in the randomized-controlled 
study compared the analgesic effect of lysine clo-
nixinate, paracetamol, and metamizole after lower 
third molar extraction. The results did not show any 
significant differences in postoperative pain control 
between the studied drugs.

Korkmaz Dilmen et al. [49] in the prospective, 
placebo-controlled, randomized, double-blind study 
compared the effects of i.v. metamizole, paracetamol, 
and lornoxicam on postoperative pain control, mor-
phine consumption, and adverse effects after lumbar 
disc surgery. The results showed more effective analge-
sia of metamizole and paracetamol over lornoxicam.

Karaman et al. [50] in the prospective, double-blind, 
randomized study compared the efficacy of three i.v. 
non-opioid analgesics (dexketoprofen trometamol, 
metamizole, paracetamol) for postoperative pain re-
lief after ear, nose and throat (ENT) surgery. The pain 
scores were significantly lower in the dexketoprofen 
trometamol group compared with the other groups 
(p < 0.05). The pethidine requirement was found to 
be significantly higher in the groups of paracetamol 
and metamizole (p < 0.05).

Brodner et al. [51] in the double-blind, place-
bo-controlled study compared the efficacy of i.v. pa-
racetamol, metamizole and parecoxib as part of 
a multimodal concept analgesia. Patient-controlled 
piritramide was administered as rescue medication. 
All of the studied drugs showed equivalent efficacy.

Abdulla et al. in three studies [52–54] compared 
the efficiency of three non-opioid analgesics (pare-
coxib, metamizole, and paracetamol) on piritramide 
consumption in the postoperative period. In the first 
study [52] of postoperative pain management follo-
wing laparoscopic cholecystectomy, the results sho-
wed that metamizole significantly reduced piritramide 
consumption compared to the other analgesics upon 
discharge from the post-anesthesia care unit (PACU). 

On the other hand, the overall, cumulative piritramide 
consumption was only slightly lower in the metamizo-
le group and statistically not significant. A significantly 
lower postoperative pain intensity was only found in 
the parecoxib group at 24 h after surgery compared 
to the metamizole group.

The second study of Abdulla et al. [53], a ran-
domized, double-blind trial of the synergistic action 
of i.v.  parecoxib, metamizole, or paracetamol on 
postoperative piritramide consumption in patients 
after total thyroidectomy resulted in no significant 
differences between groups. Similarly to the study 
described above, pain relief scores at 24 h were signi-
ficantly higher in the parecoxib group as compared to 
metamizole and paracetamol (p < 0.01).

In conclusion, the studies showed that the effi-
cacy of tested adjunct medications on piritramide 
consumption and pain relief was weak. However, 
parecoxib seemed to be superior regarding pain level 
scores and piritramide consumption.

In the third study [54] authors compared the 
aforementioned analgesics in patients recovering 
from arthroscopic knee surgery. The results showed 
an advantageous, statistically significant analgesic 
effect of parecoxib over metamizole and paracetamol. 
The cumulative consumption of piritramide in the 
parecoxib group was significantly lower than that in 
the placebo group at 6 and 12 hours after surgery. 
After the immediate postoperative period in the PACU, 
cumulative piritramide consumption in both parace-
tamol and metamizole groups also remained lower 
compared to the placebo. However, this observation 
was statistically not significant. A reason for the mis-
sing clear-cut opioid-sparing effect in the metami-
zole and paracetamol groups might be due to the 
nonequivalent doses of these nonopioid analgesics 
administered in the study. Moreover, the study has 
been performed in patients who underwent remi-
fentanil-based anesthesia. This type of anesthesia is 
associated with postoperative hyperalgesia, even after 
a short-term exposure [55].

Oreskovic et al. [56] in a prospective, randomized, 
double-blind study compared the analgesic effects 
of i.v. metamizole or i.v. paracetamol in combination 
with morphine PCA during the first 24 hours following 
total hip arthroplasty. In this study, the authors sho-
wed excellent efficacy of paracetamol and metamizole 
combined with opioids, but metamizole proved to be 
a better analgesic than paracetamol.

The study of patients scheduled for elective supra-
tentorial craniotomy performed by Dilmen et al. [57] 
did not demonstrate a statistically significant effect of 
supplemental analgesics on morphine consumption. 
The results showed that it was lower in dexketoprofen 
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In another clinical trial of 83 patients who under-
went tonsillectomy (TE), Gostian et al. [59] compared 
the analgesic efficiency of metamizole and ibuprofen 
in four-staged escalating analgesic protocols. Meta-
mizole showed statistically significant superiority over 
ketoprofen. The authors recommended metamizole 
as a basic medication that alleviates pain in patients 
after tonsillectomy (TE).

The main findings have been summarized in Table 1.

and metamizole groups than the control group but 
not statistically significant.

In turn, in a prospective cohort study, Geißler et 
al. [58] compared the analgesic effect of metamizole 
and etoricoxib in the treatment of postoperative pain 
after tonsillectomy with no statistically significant 
differences between analgesics. However, the study 
has a limitation because of more severe initial, pre-
operative pain in the metamizole group (p = 0.001).

Table 1. Metamizole — comparison with other analgesics

Author Year Study Population
Patient 
number, 
groups

Treatment doses, routes Outcome

Blendinger 1980 CT Gynecological 
procedures

17.2 Lysine salicylate 1.8 g  
(= ASA 1.0 g) i.v.
Metamizole 1.0 g i.v.

Lysine salicylate > metami-
zole
Small number of patients

Gómez-
-Jiménez

1980 CT Episiotomy 264.3 Metamizole 1.0 p.o.
Paracetamol 1.0 p.o.
Placebo p.o.

Metamizole > paracetamol > 
placebo

Gómez-
-Jiménez

1980 CT Tooth  
extraction

90.2 Metamizole 1.0 p.o.
Paracetamol 1.0 p.o.

Metamizole > paracetamol

Patel 1980 CT Laparotomy 100.2 Metamizole 2.5 g i.m.
Pethidine 100 mg i.m.

Metamizole = pethidine

Mukherjee 1980 CT Episiotomy 267.3 Metamizole 0.5 p.o.
Acetylsalicylic acid 0.5 p.o.
Placebo

Metamizole > acetylsalicylic 
acid > placebo

Daftary 1980 CT Episiotomy 299.3 Metamizole 0.5 p.o.
Paracetamol 0.5 p.o.
Placebo

Metamizole > paracetamol > 
placebo

Mehta 1986 CT Orthopedic 
surgery (closed 
reduction 
fracture)

254.3 Metamizole 0.5 p.o.
Acetylsalicylic acid 0.5 p.o.
Placebo

Metamizole > acetylsalicylic 
acid > placebo

Rodriguez 1993 CT Abdominal 
hysterectomy

160.4 Tramadol, metamizole, 
ketorolac, lysine clonixinate
Analgesics were administered 
using continuous infusion 
plus patient-controlled anal-
gesia

Tramadol > metamizole, 
Tramadol > ketorolac,  
Tramadol > lysine clonixinate

Tempel 1996 CT Laparotomy/ 
/urological 
surgery

103.2 Metamizole (initially 2.0 g i.v. 
and 1.0 g/2 mL i.v.  
at 4, 8 and 16 h)
Placebo (saline)

Metamizole > placebo
Metamizole reduces  
on-demand morphine (PCA) 
consumption

Planas 1998 CT Third molar 
extraction

253.4 Metamizole 1 g p.o.
Metamizole 2 g p.o.
Ibuprofen 600 mg p.o.
Placebo p.o.

Metamizole 2 g > metami-
zole 1 g = ibuprofen 600 > 
placebo

Bagán 1998 CT Third molar 
extraction

125.2 Dexketoprofen trometamol 
12.5 or 25 mg
Metamizole 575 mg

Dexketoprofen > metamizole

Saray 2001 RCT Plastic  
surgery

166.2 Metamizole 1 g i.m.
every 8 hours
Diclofenac 75 mg i.m. every 
12 hours

Metamizole > diclofenac


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Table 1. cont. Metamizole — comparison with other analgesics

Author Year Study Population
Patient 
number, 
groups

Treatment doses, routes Outcome

Rawal 2001 RCT Hand surgery 120.3 Tramadol 100 mg every 6 h
Metamizole 1 g every 6 h
Paracetamol 1 g every 6 h

Tramadol > metamizole (SS)
Tramadol > paracetamol (SS)
Metamizole > paracetamol 
(NS)

Torres 2001 CT Hysterectomy 151.2 Metamizole 2 g i.v. over 
15 min., followed by conti-
nuous infusion of 166 mg/h 
and demand doses of 333 mg 
up to a maximum of 6 bolus 
injections in 24 hours  
(8 g/24 h!)
Tramadol 100 mg i.v. over 
15 min., followed by  
continuous infusion of  
12.5 mg/h and demand  
doses of 16.5 mg up to  
a maximum of 6 bolus  
injections in 24 hours  
(500 mg/24 h)

Metamizole = tramadol

Landwehr 2005 CT Retinal 
surgery

38.3 Paracetamol 1 g/100 mL
Metamizole 1 g/100 mL
Placebo (100 mL of saline 
solution)
30 min before arrival in the 
recovery area and every 6 h  
up to 24 h postoperatively

Metamizole = paracetamol

Grundmann 2006 RCT Lumbar 
micro
discectomy

80.4 Parecoxib 40 mg i.v.
Paracetamol 1 g i.v.
Metamizole 1 g i.v. placebo i.v.

Metamizole > parecoxib, 
Metamizole > paracetamol, 
Metamizole > placebo

Kampe 2006 RCT Breast cancer 
surgery

40.2 Metamizole 1 g/100 mL i.v. 
30 min before arrival in the 
recovery area and every 6 h 
up to 24 h postoperatively
Paracetamol 1 g/100 mL i.v. 
30 min before arrival in the 
recovery area and every 6 h  
up to 24 h postoperatively

Metamizole = paracetamol

Jovic 2008 RCT Head and 
neck tumor 
operation

60.2 Ketoprofen 100 mg i.v.  
every 8 h
Metamizole 2.5 g i.v. every 8 h

Ketoprofen > metamizole  
(in 3 day)
p < 0.05

Soltesz 2008 RCT Hysterectomy 50.2 Parecoxib 40 mg i.v.  
intraoperatively and every 
12 h postoperatively
Metamizole 2.5 g i.v.  
intraoperatively and 1.0 i.v. 
every 6 h

Parecoxib = metamizole

Sener 2008 RCT Septoplasty 200.5 Lornoxicam 8 mg (twice da- 
ily) i.m., diclofenac 75 mg 
(twice daily) i.m., ketoprofen 
100 mg (twice daily) i.m., 
metamizole 1 g (three times 
daily) i.m.,
Placebo (twice daily) i.m.

Lornoxicam = diclofenac = 
ketoprofen = metamizole > 
placebo

Sener 2008 RCT Septorhino-
plasty

105.3 Lornoxicam (24 mg/day)
Metamizole (5 g/day)  
placebo

Lornoxicam > metamizole


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Author Year Study Population
Patient 
number, 
groups

Treatment doses, routes Outcome

Noronha 2009 RCT Third molar 
extraction

90.3 Lysine clonixinate 125 mg p.o.
Metamizole 500 mg p.o.
Paracetamol 750 mg p.o.

Lysine clonixinate = metami-
zole = paracetamol

Korkmaz 
Dilmen

2010 RCT Lumbar disc 
surgery

80.4 Metamizole 1 g i.v.,  
Paracetamol 1 g i.v.
Lornoxicam 8 mg i.v.  
0.9% NaCl i.v.

Metamizole > paracetamol > 
Lornoxicam > 0.9% NaCl

Karaman 2010 CT Elective ENT 
surgery

100.3 Dexketoprofen trometamol 
50 mg i.v. 3×/day,  
Paracetamol 1 g i.v. 4×/day
Metamizole 1 g i.v. 3×/day

Dexketoprofen > parace
tamol
Dexketoprofen > metamizole

Brodner 2011 RCT Various types 
of surgical 
procedures

196.4 Intravenous infusions:
Paracetamol (1 g every 6 h)
Metamizole (1 g every 6 h)
Parecoxib (40 mg every 12 h) 
+ 2 doses of placebo (normal 
saline)
Normal saline (every 6 h)

Paracetamol = metamizole = 
parecoxib

Abdulla 2012 RCT Laparoscopic 
cholecystec-
tomy

120.4 Intravenous infusions:
Parecoxib 40 mg twice daily, 
metamizole 1 g three times 
daily, paracetamol 1 g three 
times daily)
Normal saline

Parecoxib > metamizole  
(at 24 h post operation)
Metamizole significantly 
reduced piritramide  
consumption

Abdulla 2012 RCT Total  
thyroidecto-
my

120.4 Parecoxib 40 mg twice daily i.v.
Metamizole 1 g three times 
daily i.v.
Paracetamol 1 g i.v. three 
times daily
Placebo (0.9% NaCl) i.v.

Parecoxib > metamizole > 
paracetamol
NS differences between 
groups in piritramide con-
sumption

Abdulla 2012 RCT Arthroscopic 
knee surgery

120.4 Parecoxib 40 mg twice daily i.v.
Metamizole 1 g three times 
daily i.v.
Paracetamol 1 g i.v. three 
times daily
Placebo (0.9% NaCl) i.v.

Parecoxib > metamizole
Parecoxib > paracetamol
SS opioid-saving effect only 
by administering parecoxib

Chaparro 2012 RCT Herniorrhaphy 162.2 Metamizole 15 mg/kg
Metamizole 40 mg/kg

Metamizole 40 mg/kg > 
metamizole 15 mg/kg

Oreskovic 2014 RCT Hip  
arthroplasty 

110.2 Paracetamol 1g i.v. every 8h
Metamizole 1.5 g i.v. every 8h

Metamizole > paracetamol  
(p = 0.038)

Dilmen 2016 RCT Elective  
supratentorial 
craniotomy

75.4 Dexketoprofen 50 mg i.v.
Paracetamol 1g i.v.
Metamizole 1g i.v.
Placebo i.v.

Dexketoprofen = paraceta-
mol= metamizole = placebo 
(p = 0.741)
Morphine consumption. was 
lower in dexketoprofen and 
metamizole groups (p > 
0.05)

Geißler 2019 CT Tonsilectomy 124.2 Etoricoxib 90 mg p.o.
Metamizole 1g i.v. every 6 h

Etoricoxib = metamizole

Gostian 2020 CT Tonsilectomy 83.2 Ibuprofen 600 mg every 8 h
Metamizole 1 g p.o. every 6 h

Ibuprofen < metamizole

ASA — acetylsalicylic acid; CT — clinical trial; ENT — ear, nose, throat; i.m. (intramuscularis) — intramuscular; i.v. (intravenosa) — intravenous;  
NS — non statistically significant; p.o. (per os) — oral; PS — pilot study; RCT — randomized controlled trial; RT — randomized trial;  
SS — statistically significant

Table 1. cont. Metamizole — comparison with other analgesics
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Metamizole in preemptive  
analgesia regimens

Early works of Steffen et al. from 1996–1997 sho-
wed the beneficial effect of metamizole administered 
preemptively, solely [60] or with diclofenac coadmini-
stration [61] in comparison with placebo on intensity 
of postoperative pain. Moreover, a decrease in po-
stoperative buprenorphine consumption has been 
observed [60, 62].

In the study of Srebrzyński et al. [63], an evaluation 
of the analgesic effect of metamizole administered i.v. 
has been performed in patients who underwent mul-
tinodular goiter surgery. The authors showed that 
an administration of an additional dose of metamizole 
before the surgery (preemptive analgesia) resulted 
in postoperative pain relief and reduced demand for 
opioid analgesics.

Ohnesorge et al. [64] compared paracetamol, me-
tamizole, and placebo used in a preemptive regimen 
in the study of patients undergoing elective breast 
surgery. The authors did not notice any significant 
difference in total morphine consumption between 
these groups. Administration of paracetamol, but not 
metamizole resulted in a significant reduction in the 
number of patients needing opioid analgesics.

Lauretti et al. [65] in the study of patients schedu-
led for minor orthopedic surgery treated with epidural 
administration of dexamethasone showed that i.v. 
metamizole in contrast to parecoxib enhanced the 
level of postoperative analgesia.

The study of postoperative pain in women under-
going surgery for breast neoplasm performed by Wę-
gorowski et al. [66] demonstrated the effectiveness 

of tramadol (p = 0.004) and ketoprofen (p = 0.039) 
administered half an hour before the beginning of 
surgery, but metamizole did not show the same effect 
(p = 1.0).

In the work of Neychev et al. [67] in patients who 
underwent surgical removal of impacted mandibu-
lar third molars, the preventive use of metamizole 
was more effective than placebo but less effective 
than nimesulide.

In a pilot study of third molars surgery conducted 
by Favarini et al. [68], metamizole was preempti-
vely administered (study group) for the extraction of 
two third molars on the same side and, in a second 
surgical procedure, metamizole was administered 
in the immediate postoperative period (control group). 
The authors concluded that preemptive administration 
of metamizole is more beneficial.

In another clinical trial, Suljević et al. [69] compa-
red the analgesic effects of preemptively administered 
tramadol and metamizole after an elective hysterecto-
my with adnexectomy and showed that preemptively 
administered tramadol is significantly more favorable 
than metamizole. However, metamizole showed better 
effect than placebo.

Stessel et al. [70] in a randomized trial of 110 pa-
tients who underwent arthroscopic shoulder surgery 
found no benefits of the addition of metamizole to 
preemptive treatment of postoperative pain with 
ibuprofen and paracetamol.

Stasiowski et al. [71] in a study of patients who 
underwent vitreoretinal surgery showed the improved 
efficiency of preemptive coadministration of metami-
zole and paracetamol.

All of the results are presented in Table 2.

Table 2. Metamizole in preemptive analgesia

Author Year Study Population
Patient 
number, 
groups

Treatment doses, routes Outcome

Steffen 1996 RCT Various types 
of surgical 
procedures 
including  
laparoscopies

117.2 Metamizole 1 g i.v. (PA)
Placebo

Metamizole (PA) > placebo
Metamizole significantly  
lowers buprenorphine  
requirements

Steffen 1997 RCT Orthopedic 
surgery

74.2 Metamizole 1 g i.v. + diclo
fenac 100 mg p.r. (PA)
Placebo

Metamizole + diclofenac > 
placebo

Steffen 1997 RCT Laparoscopic 
surgery

40.2 Metamizole 1 g i.v. (PA)
Placebo

Metamizole (PA) > placebo
Metamizole significantly  
lowers buprenorphine  
requirements


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Author Year Study Population
Patient 
number, 
groups

Treatment doses, routes Outcome

Srebrzyński 2008 CT Nodular  
goiter surgery

114.4 Metamizole 1 g i.v. every 
6 hours
Metamizole 1 g i.v. every 
6 hours + surgical wound 
was injected with 10 mL  
of bupivacaine 0.25%
Metamizole 1 g i.v. every 
6 hours (preemptive anal-
gesia)
Ketoprofen 0.1 g every 
6 hours

Metamizole (PA) > metamizole 
+ bupivacaine > ketoprofen > 
metamizole (postoperatively)

Ohnesorge 2009 RCT Elective breast 
surgery

87.3 Paracetamol 1 g i.v.
Metamizole 1 g i.v.  
Placebo

Paracetamol > metamizole
Administration of paracetamol 
resulted in a significant reduc-
tion in the number of patients 
needing opioid analgesics to 
achieve adequate postoperati-
ve pain relief

Lauretti 2014 CT Minor ortho-
pedic surgery, 
epidural 
anesthesia with 
dexamethasone

91.7 Parecoxib 40 mg i.v.
Metamizole 1 g i.v.

Analgesia secondary to 
epidural dexamethasone was 
exacerbated by i.v. metamizole

Wegorowski 2016 CT Breast tumor 
surgery

100.4 Tramadol
Ketoprofen
Metamizole
Placebo

Metamizole = placebo  
(p = 1.00)
Tramadol > placebo  
(p = 0.004)
Ketoprofen > placebo  
(p = 0.036)

Neychev 2017 RCT Impacted 
mandibular 
third molars 
surgery

80.3 Nimesulide 100 mg p.o.
Metamizole 500 mg p.o.
Placebo p.o.

Nimesulide > metamizole > 
placebo

Favarini 2018 PS Third molar 
surgery

25.2 Metamizole 1 g (PA)
Metamizole 1 g (post
operatively)

Metamizole (PA) > metamizole

Suljević 2020 CT Hysterectomy 
with adnexec-
tomy

90.3 Tramadol 1mg/kg i.m.
Metamizole 30 mg/kg i.m.
Placebo

Tramadol > metamizole > 
placebo

Stessel 2023 RT Arthroscopic 
shoulder 
surgery

110.2 MIP (metamizole 1000 mg 
p.o. 3 × 1 + ibuprofen  
600 mg p.o. 3 × 1  
+ paracetamol 1 g p.o. 
4 × 1 for 4 days)
IP (placebo 3 × 1 +  
ibuprofen 600 mg p.o. 
3 × 1 + paracetamol  
1 g p.o. 4 × 1 for 4 days

Metamizole + ibuprofen + 
paracetamol (MIP) = placebo 
+ ibuprofen + paracetamol 
(PIP)
The first dose of studied med-
ications or placebo was given 
30 min before surgery

Stasiowski 2024 RT Vitreoretinal 
surgery

153.3 Paracetamol 1 g i.v. + 
Metamizole 2.5 g i.v.
Paracetamol 1 g i.v.
Metamizole 2.5 g i.v.

Paracetamol + metamizole > 
paracetamol
Paracetamol + metamizole > 
metamizole
Preemptive paracetamol  
administration diminished  
the requirement for  
intravenous FNT

CT — clinical trial; GA — general anesthesia; i.m. (intramuscularis) — intramuscular; i.v. (intravenosa) — intravenous; FNT — fentanyl;  
NS — non statistically significant; PA — preemptive analgesia; PBB — preprocedural peribulbar block; p.o. (per os) — oral; PS — pilot study;  
RCT — randomized controlled trial; RT — randomized trial; SPI — surgical pleth index; SS — statistically significant; TA — topical anesthesia

Table 2. cont. Metamizole in preemptive analgesia
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Multimodal analgesia

Multimodal analgesia (MMA) is a method involving 
the administration of two or more analgesic drugs 
with different mechanisms of action. The goal of MMA 
is to improve analgesia while reducing the need 
for opioids and reducing opioid-related adverse ef-
fects. Moreover, perioperative MMA can be used for 
the prevention of chronic postoperative pain [72]. 
Combined analgesic regimens can produce sufficient 
analgesia by additive or synergistic effects.

Striebel et al. [73] in the randomized, prospective 
double-blind study of 60 female patients who under
went vaginal hysterectomy comparing tramadol/me-
tamizole and tramadol/ibuprofen in postoperative 
analgesia showed that satisfactory pain reduction 
occurred rather late despite high doses of drugs.

Schneider et al. [74] in a randomized, placebo-con-
trolled, cross-over study of 35 patients undergoing 
bilateral lower third molar extraction combined me-
tamizole and ibuprofen in treatment.

The results showed superior pain control compa-
red to ibuprofen or metamizole alone. Unfortunately, 
the premature study-termination might overestimate 
this effect.

Stessel et al. [75] in a double-blind randomized 
controlled trial compared metamizole and paraceta-
mol versus ibuprofen and paracetamol in treating pain 
at home after painful day-case surgery. The results 
showed that both combinations of drugs are equally 
effective with comparable patient satisfaction levels.

The study performed by Samulak et al. [76] inc-
luded patients treated for acute postoperative pain 
after gynecological oncology surgery. The study co-
vered 128 patients who were randomly divided into 
two groups with two different postoperative pain 
therapy regimens. Patients in the first group received 
morphine (s.c., subcutaneous), paracetamol i.v., and 
naproxen p.r. Patients in the second group were admi-
nistered metamizole instead of paracetamol. The pain 
intensity level was checked using the numeric rating 
scale (NRS). When pain rates exceeded  5, patients 
were additionally given ketoprofen i.v. The  results 
showed that the use of metamizole with morphine 
(without ketoprofen) was less effective than parace-
tamol with morphine. The combination of morphine, 
paracetamol, and ketoprofen, or morphine, metami-
zole, and ketoprofen, gave comparable satisfactory 
pain relief.

Uzun et al. [77] investigated the metamizole, para-
cetamol, and morphine combination in postoperative 
pain treatment after lumbar disc surgery. The  au-
thors concluded that the addition of metamizole to 
paracetamol along with i.v. morphine PCA offered 

an advantage over single i.v. morphine PCA and 
paracetamol. The level of early postoperative pain 
decreased, which increased patients’ satisfaction.

The evidence for the positive role of multimodal 
analgesia in a systematic review and meta-analysis has 
been performed by Martinez et al. [78], who compared 
135 randomized trials to establish the effectiveness 
of analgesics other than morphine (AOM) in several 
configurations for postoperative pain treatment after 
different procedures of major surgery. A combination 
of analgesics was superior to most AOM used alone, 
in reducing morphine consumption. For AOM used 
alone, efficacy was best with three of them: α-2 ago-
nists, NSAIDs, and COX-2 inhibitors: 0.7 (95% CI: 0.6–
–0.8), 0.36 (0.18–0.79), 0.41(0.15–0.64), respectively. 
Moreover, network meta-analysis found morphine 
consumption reduction to be the greatest with the 
combination of two AOM (acetaminophen + nefopam, 
acetaminophen + NSAID, and tramadol + metamizole): 
−23.9 (95% CI −40; −7.7), −22.8 (−31.5; −14) and 
−19.8 (35.4; −4.2), respectively. The studies concerning 
the use of metamizole in multimodal analgesia have 
been summarized in Table 3.

Adverse effects  
and unfavorable actions

According to the Uppsala Monitoring Centre, 
WHO Collaborating Centre for International Drug 
Monitoring, the number of adverse effects registered 
in the years 1968-2024 (April) for metamizole was 
38,444 [79]. In comparison, a similar search was per-
formed for the years 1978–2009 (March) and revealed 
14,441 cases [80].

Despite the above data, a comparison of the 
risk profile of side effects of metamizole with other 
non-opioid analgesics appears to be favorable for it. 
The risk of hepatotoxicity, nephrotoxicity, bleeding, 
and cardiovascular adverse reactions is less common 
than with NSAIDs [81].

There is a slightly elevated risk of gastrointestinal 
hemorrhage after metamizole administration, but 
this risk appears to be smaller than with the use of 
NSAIDs [82]. Metamizole is better tolerated by the 
gastrointestinal tract and has a wide therapeutic index 
compared to paracetamol and NSAIDs. Moreover, the-
re is currently insufficient evidence for nephrotoxicity 
caused by metamizole administered perioperatively. 
Hence, the drug seems to be rather safe for patients 
with coexisting kidney diseases [82]. Furthermore, 
metamizole has not yet been associated with car-
diovascular adverse effects. In a study on non-opioid 
analgesics (NOPA) and cardiovascular events, there 
was no increased risk of myocardial infarction for 
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patients with low, intermediate, or high cardiovascular 
risk on long-term therapy with metamizole [83].

However, some adverse effects of metamizole 
can be harmful. One of the disadvantages of the use 
of parenteral metamizole in perioperative pain ma-
nagement is transient hypotension. Clinical data and 
animal studies indicate a possible vasodilator action of 
metamizole. Hoenicka et al. [84, 85] investigated the 
effects of metamizole on human artery and vein tone 
in an ex vivo model to assess potential contributions 
to venous pooling. Metamizole and its metabolites 

displayed counteracting effects on blood vessel tone 
ex vivo. The vasoconstrictor effect was probably me-
diated by cyclooxygenase-derived products. In con-
trast, the net effect seemed to be site-specific, resul-
ting in a selective venous vasodilator action. These 
changes could exacerbate unwanted venous pooling 
during postoperative pain therapy [84, 85].

Hemodynamic adverse effects of single doses of 
three non-opioid analgesics (metamizole 2 g, ketoro-
lac 30 mg, and propacetamol 1 g) have been studied 
during postoperative pain treatment and in critically ill 

Table 3. Metamizole in multimodal analgesia

Author Year Study Population
Patient 
number, 
groups

Treatment doses, routes Outcome

Striebel 1992 CT Vaginal hys-
terectomy

60.2 Tramadol + metamizole 
(i.v. infusion) + placebo 
(supp.)
Tramadol + placebo  
(i.v. infusion) + ibuprofen 
(supp.)

Both regimens seem to be in-
sufficient because of the very 
slow onset of action and the 
high failure rate

Grossman 2007 OS Awake crani-
otomy

40.1 Wound infiltration with 
lidocaine and bupivacaine
Conscious sedation using 
remifentanil and propofol
Single dose of metamizole 
for postoperative pain 
control

The results suggest  
the possible role of local  
intradermal infiltration  
of the scalp combined with  
a single dose of metamizole  
to control postoperative pain 
in patients undergoing  
craniotomy

Samulak 2011 RCT Gynecologi-
cal oncology 
surgery

128.2 Group I: morphine (s.c.) 
+ acetaminophen (i.v.) + 
naproxen (p.r.) (if NRS > 5 
additional dose of ketopro-
fen i.v.)
Group II: morphine (s.c.) 
+ metamizole (i.v.) + 
naproxen (p.r.) (if NRS > 5 
additional dose of ketopro-
fen i.v.)

Acetaminofen + morphine > 
metamizole + morphine
Morphine + acetaminophen 
+ ketoprofen = morphine + 
metamizole + ketoprofen

Schneider 2022 RCT Lower third 
molar ex-
traction

35.2 (re-
peating 
the pro-
cedure 
in the 
same 
group of 
patients)

Each patient received  
three applications of 1000 
mg metamizole + 400 mg 
ibuprofen for surgery  
on one side and either 
1000 mg metamizole + 
placebo or 400 mg  
ibuprofen + placebo  
on the other side

Metamizole + ibuprofen > 
metamizole
Metamizole + ibuprofen > 
ibuprofen

Stessel 2023 RT Arthroscopic 
shoulder 
surgery

110.2 MIP (metamizole 1000 
mg p.o. 3 × 1 + ibu-
profen 600 mg p.o. 
3 × 1 + paracetamol 1 g 
p.o. 4 × 1 for 4 days)
IP (placebo 3×1 + ibupro-
fen 600 mg p.o. 3 × 1+ 
paracetamol 1 g p.o.  
4 × 1 for 4 days

Metamizole + ibuprofen + 
paracetamol (MIP) =  
placebo + ibuprofen +  
paracetamol (PIP)
The first dose of studied  
medications or placebo  
was given 30 min before 
surgery

CT — clinical trial; GA — general anesthesia; i.m. (intramuscularis) — intramuscular; i.v. (intravenosa) — intravenous; NS — non statistically significant; 
PA — preemptive analgesia; PBB — preprocedural peribulbar block; p.o. (per os) — oral; p.r. (per rectum) — rectal; PS — pilot study; RCT — randomized 
controlled trial; RT — randomized trial; s.c. (subcutanea) — subcutaneous; SPI — surgical pleth index; SS — statistically significant; TA — topical anesthesia
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patients in the intensive care unit (ICU) [86]. Metamizo-
le produced a 10% decrease in the left ventricular work 
index. This effect has not been clinically significant in 
hemodynamically stable patients [85]. However, cau-
tion is advised in hemodynamically unstable patients.

The observational trial of Hoenicka et al. [85] 
showed that metamizole exerted a significant in-
fluence on postoperative fluid balances in cardiac 
surgery patients. Especially, rapid i.v. administration 
of metamizole can lead to dose-dependent critical 
hypotension. In order to avoid serious complications, 
a prolonged infusion of the drug is recommended 
(approximately 20–30 minutes) under monitoring of 
the circulatory system.

A serious adverse effect caused by metamizole is 
undoubtedly agranulocytosis. In general, agranulocy-
tosis is defined as a decrease in the neutrophil count 
of less than < 500/μL. Metamizole-induced agranulo-
cytosis (MIA) is probably manifested as a dose-inde-
pendent idiosyncratic reaction [87]. Moreover, in rare 
cases, also pancytopenia after metamizole adminis-
tration can be induced [88].

Metamizole-induced agranulocytosis is estimated 
to occur in about one case per million inhabitants 
per year [81]. In the Berlin Case-Control Surveillance 
Study [87], the prevalence of metamizole-induced 
agranulocytosis has been estimated as 0.96 [95% 
confidence interval (CI) 0.95–0.97] cases per million 
per year. However, this risk appears to be relatively low 
compared to other drugs, such as antithyroid drugs 
and ticlopidine [81].

The etiology of MIA is still unexplained. Accord-
ingly, with available data, MIA appears to be more 
common in females (woman: man ratio 2:1) and 
older age patients [23]. Thus, different levels of 
acetylation and clearance of the drug’s active me-
tabolites based on gender and age could explain the 
suspected difference in incidence and risk of MIA in 
those groups [89]. On the contrary, other analyses 
of available MIA reports failed to identify individual 
risk factors [22].

Some viral infections [including severe-acute-respi-
ratory-syndrome-related coronavirus 2 (SARS-CoV-2), 
hepatitis C virus (HCV), human immunodeficiency virus 
(HIV), herpes simplex virus (HSV), human herpesvi-
rus (HHV), Epstein–Barr virus (EBV), cytomegalovirus 
(CMV) and others] could predispose to adverse drug 
reactions. This also applies to MIA, but the mechanism 
is not fully clear [90]. Most cases of immune-mediated 
agranulocytosis are thought to be caused by drug-de-
pendent antibodies. Active drug metabolites, acting 
as immunogenic haptens, activate the T-cell response 
and destroy neutrophils [89]. Increased risk of MIA co-
uld be also connected with specified human leukocyte 

antigens (HLA) region characteristics, but insufficient 
data supported this thesis [91, 92].

Despite attempts at population research, it has 
not yet been possible to obtain data explaining the 
mechanisms of MIA [93]. Hence, further studies are 
needed to fully understand them.

In all cases of suspected MIA, treatment with me-
tamizole should be immediately paused and followed 
by a prompt blood cell count examination. Detection 
of metamizole-specific antibodies against granulocy-
tes via indirect immunofluorescence could alleviate 
the diagnosis of MIA [89]. However, the clinical signi-
ficance of this method is highly limited because of the 
unclear etiology of the disease.

Metamizole-induced agranulocytosis can lead to 
high mortality due to the increased risk of infection. 
Management of these patients should include isola-
tion, diagnosis of potential infections (blood cultures, 
swabs, infection parameters), and empirical therapy 
with broad-spectrum antibiotics. Currently, there are 
no clear guidelines regarding the use of granulocyte 
colony-stimulating factor (G-CSF) in the treatment 
of drug-induced agranulocytosis. Although, the use 
of G-CSF has brought benefits in the treatment of 
agranulocytosis caused by other drugs [94, 95]. Ho-
wever, the potential risks of this therapy [myalgia, 
nausea, acute respiratory distress syndrome (ARDS), 
and capillary leak syndrome], indicate the limitation to 
patients with severe course and poor prognosis [89].

Another potentially life-threatening adverse ef-
fect of metamizole is drug-induced liver injury (DILI). 
The incidence of DILI in the general population is rare 
and estimated at 14–19 cases per 100,000 inhabitants 
(< 1% of acute liver injury ALI) [96]. Unfortunately, 
this complication is the cause of most cases of acute 
liver failure with a mortality rate of up to 50% [97] and 
the need for emergent liver transplantation. There are 
only a few metamizole-associated DILI cases (n = 61) 
described in the literature [97]. A liver transplantation 
procedure has been reported in 6 cases [97].

Weber et al. [98] investigated a case series com-
prising 32 patients with suspected metamizole-indu-
ced DILI. Suspected metamizole-DILI was characterized 
by a female predominance, a hepatocellular pattern of 
injury, and a high proportion of antinuclear antibody 
positivity (ANA). The predominance of eosinophilic 
cell infiltration and necrosis has been observed in the 
histopathological analysis. Furthermore, jaundice was 
frequently observed in these patients and has been 
associated with a worse prognosis.

Sebode et al. [25] described metamizole as the 
second most frequent cause of DILI (23 of all 154 DILI 
cases, 14,9%). In another study, Reike-Kunze et al. [99] 
also showed similar results (11%). Courses of liver 
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injury associated with metamizole have been similar 
in the described cases. In all cases, the mean values 
of ALT and bilirubin levels were highly elevated with 
a high prevalence of hepatocellular changes. The mo-
del for end-stage liver disease (MELD) score ≥ 18 at 
the time of admission was a prediction of poor out-
come [24]. Thus, metamizole therapy should be used 
with a high level of caution, especially in patients with 
decompensated cirrhosis [100].

Drug interactions are also an important aspect 
when using metamizole. Metamizole acts as a potent 
inductor of cytochrome P450 isoenzymes [101]. The 
interaction profile is especially important in the treat-
ment of chronic pain syndromes frequently co-occu-
rring with depression. Thus, the interaction between 
metamizole and sertraline leads to insufficiently low 
sertraline drug concentrations, which may be dange-
rous in these patients [102]. Therefore, meticulous 
analysis of potential drug interactions should be 
considered before therapy initiation.

Severe allergic reactions have been described 
after metamizole use. The cases include anaphylactic 
shock [26], Kounis syndrome [103], and Stevens–John-
son syndrome [104].

Anaphylactic or anaphylactoid reactions after 
the use of metamizole have been described with 
a frequency of 1:5000. Patients with analgesic asthma, 
analgesic intolerance of the urticarial angioedema 
type, bronchial asthma, chronic urticaria, and intole-
rance to alcohol, colorings and preservatives (e.g. ben-
zoates) are particularly at risk. Delayed hypersensitivity 
with characteristic maculopapular exanthema after 
metamizole administration has been observed [27].

Discussion

Multimodal analgesia (MMA) involves the use of 
several analgesic and/or coanalgesic (adjuvant) drugs 
and regional anesthesia techniques targeting different 
pain sites [72]. This approach increases the level of 
analgesia and reduces the risk of adverse effects by 
decreasing the amount of opioids. Such a method is 
referred to as the opioid-sparing effect [105] and has 
been applied with the use of metamizole in postope-
rative pain treatment [32]. Although metamizole has 
had well-documented efficiency as a sole analgesic 
for moderate to severe postoperative pain (Table 2), 
the drug also has additive and synergistic interactions 
with other non-opioid analgesics (paracetamol, NSA-
IDs) and opioids (morphine, tramadol) (Table 2, 3). 
Therefore, metamizole has been used in multimodal, 
non-opioid, or opioid-sparing therapies for the tre-
atment of acute postoperative pain. Moreover, some 
randomized controlled trials (RCTs) cited in this review 

brought evidence for sufficient analgesic activity of 
metamizole, comparable with opioid analgesic po-
tency with a simultaneous lack of typical adverse 
effects (Table 2, 3). Metamizole as a component of 
multimodal treatment, could enhance the analgesic 
effect, which has been shown in some experimental 
and clinical studies (Table 3).

The drug has been used in preemptive /preventi-
ve models of intraoperative analgesia (Table 2) and 
has shown promising but controversial results [106]. 
Some authors presented similar preemptive efficacy 
of metamizole in comparison with other analgesics 
[71]. Preemptive use of metamizole in the third molar 
surgery could reduce the perception and intensity of 
postoperative pain [68] but is not such prominent as 
after NSAIDS administration. Other studies showed 
there was no evidence of preemptive use [66, 69]. 
Unfortunately, data on the preemptive use of meta-
mizole is not very extensive. Therefore, it seems too 
early to draw firm conclusions.

The effectiveness of metamizole in postoperative 
analgesia varies, depending on the specific surgical 
procedures. Thus, the use of this analgesic should be 
determined individually. Moreover, additional studies 
will be needed to evaluate these differences [56–59]. 
Achieving these goals could be facilitated by the use of 
standardized and validated perioperative assessment.

Metamizole seems to be relatively safe for po-
stoperative pain treatment after consideration of some 
limitations caused by potential adverse effects (MIA, 
DILI, and allergic reactions). Therefore, metamizole 
therapy, especially at high doses, should only be used 
with a high level of caution [100].

Among others, critical hypotension as a consequ-
ence of rapid i.v. administration should be consi
dered in clinical practice. The hypotension after 
metamizole use is possibly dose-dependent and 
particularly affects hemodynamically unstable pa-
tients [85, 86]. Therefore, a prolonged infusion of 
the drug (20–30 minutes) with simultaneous circula-
tory monitoring is recommended [86]. Because of the 
above reasons, metamizole use should be critically 
assessed, especially in prolonged treatment during 
the postoperative period.

Number-need-to-treat (NNT) is a standardized 
measure of efficacy that allows for the comparison of 
analgesics across trials. Lower values indicate higher 
pain relief with the use of a specific analgesic.

This method has been popular as a tool for the 
evaluation of analgesic efficacy in chronic pain treat-
ment. NNT has been used to compare treatments and 
help clinical decision-making. However, there are some 
controversies about its use because of unrepeatable 
data achieved [107]. Thus, NNT is associated with 
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specific limitations regarding the method of calcula-
tion and interpretation. Nevertheless, this parameter 
may be useful for the evaluation of analgesic potency 
in clinical practice. Metamizole has been shown as 
a quite potent analgesic (Table 4).

In the latest available data from the 2016 Cochra-
ne review, Hearn et al. [108] assessed the analgesic 
efficacy and associated adverse effects of a single 
dose of metamizole in the treatment of modera-
te to severe acute postoperative pain. The analysis 

Table 4. Efficiency of selected non-opioid analgesics (NOA) [134, 135]

Drug Number of patients Dose [mg]* NNT 95% CI

Aspirin 4965 600/650 4.2 3.8–4.6

Aspirin 249 1200 2.4 1.9–3.2

Celecoxib 705 200 4.2 3.4–5.6

Celecoxib 722 400 2.6 2.3–3.0

Dexketoprofen 452 10/12.5 3.6 2.8–5.0

Dexketoprofen 523 20/25 3.2 2.6 – 4.1

Diclofenac 284 50 6.6 4.2–17.0

Diclofenac (fast acting) 486 100 2.4 2.0–3.0

Etoricoxib 798 120 1.8 1.7–2.0

Ibuprofen 316 50 4.7 3.3–8.0

Ibuprofen 396 100 4.3 3.2–6.4

Ibuprofen 2103 200 2.9 2.7–3.2

Ibuprofen 6475 400 2.5 2.4–2.6

Ibuprofen 203 600 2.7 2.0–4.2

Ketoprofen 274 12.5 2.4 1.9–3.1

Ketoprofen 535 25 2.0 1.8–2.3

Ketoprofen 624 50 3.3 2.7–4.3

Ketoprofen 321 100 2.1 1.7–2.6

Ketorolac 790 10 2.6 2.3–3.1

Ketorolac 69 20 1.8 1.4–2.5

Ketorolac 359 30 (i.m.) 3.4 2.5–4.9

Ketorolac 116 60 (i.m.) 1.8 1.5–2.3

Metamizole 288 500 2.3 1.9–3.1

Metamizole 113 1000 1.6 1.3–2.2

Naproxen 202 200/220 3.4 2.4–5.8

Naproxen 334 400/440 2.7 2.2–3.5

Naproxen 784 500/550 2.7 2.3–3.3

Paracetamol 561 500 3.5 2.2–13.3

Paracetamol 3232 975/1000 3.6 3.2–4.1

Paracetamol 138 1500 3.7 2.3–9.5

Parecoxib 170 20 (i.v.) 3.0 2.3–4.1

Parecoxib 173 40 (i.v.) 2.2 1.8–2.7

Piroxicam 30 40 1.9 1.2–4.3

Valdecoxib** 101 20 1.7 1.4–2.0

Valdecoxib** 279 40 1.6 1.4–1.8

*Oral route unless otherwise specified; **drug was withdrawn in 2005 from the market due to potential increased risk for serious cardiovascular side 
events and increased risk of serious skin reactions; CI — confidence interval; i.m. — intramuscularis; i.v. — intravenosa; NNT — number-need-to-treat
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included eight studies (7 studies with p.o. route and 
1 study with i.m. route of metamizole administration) 
involving 809 participants. The results showed 50% 
pain relief in 70% of patients treated with p.o. meta-
mizole vs. 30% in the control group (placebo). NNT 
for metamizole was 2.4 (95% CI 1.8 to 3.1). Moreo-
ver, the need for additional analgesia appears to be 
less often for the metamizole group in comparison 
with the control group (7% and 34% respectively). 
Unfortunately, other routes of drug administration, 
especially i.v., are represented by insufficient data to 
draw binding conclusions.

In the literature review, Konijnenbelt-Peters et al. 
[82] discussed whether metamizole could be an al-
ternative to classical NSAIDs and opioids in postope-
rative pain management. The authors showed that 
metamizole causes fewer gastric and duodenal ulcers 
than nonselective NSAIDs with a lower risk for gastro-
intestinal (GI) bleeding. Then, metamizole could be 
used as an alternative in patients with an increased 
risk for gastric or renal diseases. There is, however, 
no evidence for higher safety in comparison with the 
usage of nonselective NSAIDs combined with a proton 
pump inhibitor.

The survey conducted by Lux et al. [109] showed 
the important role of metamizole in the management 
of acute and postoperative pain in the outpatient set-
ting. The analysis included a total of 86,616 patients 
treated with analgesics in the postoperative period. 
In the perioperative period, 62% of respondents took 
metamizole (compared to 66% taking NSAIDs, 41% 
paracetamol and 73% opioids, respectively). Another 
survey of anesthesiologists performed by Reist et 
al. [110] in German-speaking countries showed that 
metamizole is the preferred non-opioid analgesic for 
the treatment of acute and chronic pain. Moreover, 
Vilcane et al. [111] in their survey of emergency 
services in Germany, presented metamizole as one of 
the important non-opioid analgesics in prehospital 
pain treatment.

In a multicentered survey study performed by 
Ponholzer et al. [112] in thoracic surgery units, the 
authors described the heterogeneity in postope-
rative pain treatment after video-assisted thoracic 
surgery (VATS) procedures, including anatomic lung 
resections. The results showed that the most used 
medication was metamizole. However, the use of re-
gional anesthesia in the perioperative period, recom-
mended by enhanced recovery after surgery (ERAS) 
programs, was not utilized uniformly. There are no 
contraindications to combining both techniques and 
obtaining an optimal therapeutic effect. In an ear-
lier observational study of 40 patients undergoing 
awake craniotomy for the removal of brain tumors, 

Grossman et al. [113] used local intradermal infil-
tration of the scalp combined with a single dose of 
metamizole to improve the treatment of postopera-
tive pain. Despite promising results, metamizole has 
not been recommended yet for pain management in 
patients undergoing craniotomy because of the lack 
of procedure-specific evidence [114].

The oral use of analgesics in the treatment of 
postoperative pain seems to be safe and is recom-
mended by many authors. However, parenteral anal-
gesia remains to be more effective and convenient for 
some perioperative schedules. Parenteral ready-to-use 
fixed-dose combinations of non-opioid analgesics 
have been introduced to the market and seem to 
be a convenient way to improve postoperative pain 
treatment regimens [115]. Therefore, metamizole 
combined with NSAIDs and paracetamol in ready-to-
-use formulas could be advantageous as multimodal 
and parenteral analgesia.

Some data showed that the efficacy of metamizole 
in a period of high inflammatory response after sur-
gery is poorer than after other COX inhibitors (both 
selective/nonselective) [39, 44, 45, 47]. These findings 
suggest the lower anti-inflammatory effect of met-
amizole than classical NSAIDs. In the meta-analysis 
of the effectiveness of preemptive analgesia with 
non-steroidal anti-inflammatory drugs (NSAIDs) in 
third-molar surgery, Costa et al. [116] showed no 
significant benefit of preemptive analgesia in reducing 
postoperative pain. However, the authors concluded 
that there could be a probable direct relationship be-
tween the effectiveness of NSAIDs in preemptive anal-
gesia and its selectivity for cyclooxygenase-2 (COX-2). 
The different mechanisms of metamizole’s action and 
low anti-inflammatory effect could be the reason for 
failed studies on its preemptive efficacy. There is evi-
dence of drug ineffectiveness in 2nd–3rd postoperative 
days when the main pain component seems to be 
secondary inflammation. Thus, metamizole should not 
be considered as a sole analgesic but rather has to be 
combined with other NOPA to get the most optimal 
analgesic effect.

Despite the above conclusions, some studies 
showed the potential, neuroprotective role of met-
amizole which could alleviate processes of neuroin-
flammation in central and peripheral nervous sys-
tems. Maytalman et al. [117] observed an increase 
in NGF and nestin (neuroepithelial stem cell protein) 
mRNA expressions under the influence of metam-
izole. Moreover, metamizole can cause an increase in 
gonadotropin hormone-releasing hormone (GnRH) 
mRNA expression [117]. These findings could reveal 
some potential role of metamizole in the prevention 
of the chronification of pain.
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Chronic postoperative pain (CPOP) occurs as the 
result of persistent neuroplastic changes after acti-
vation by nociceptive stimulation [118]. Alterations 
in neurotransmission are triggered by neurotrophic 
factors. Their influences on interactions between 
neurons and microglia have interfered with inhibitory 
modulation of nociception [119]. Microglia intracel-
lular signaling has undergone continuous up-regu-
lation leading to permanent stimulation of neurons 
(central sensitization) followed by perception and 
chronification of pain [118]. In a model of acute 
pain, Schumacher et al. [120] showed that peripher-
al injury-induced inflammation becomes persistent 
through repeated cycles of TRP channel modification, 
Sp4-dependent overexpression of TRP channels, and 
ongoing production of inflammatory mediators. Thus, 
metamizole could potentially prevent the onset of 
chronic postoperative pain (CPOP) by its impact on 
TRP channels.

Nestin, as mentioned before, is a cytoskeletal 
intermediate filament initially found in neural and 
mesenchymal stem cells. Nestin+ cells with progeni-
tor and/or regulatory functions are localized in other 
tissues, including bone marrow [117, 121]. Thus, 
this mechanism could explain the potency of met-
amizole for the arising of agranulocytosis. Currently, 
nestin+ cells are under research in preclinical models 
of neurodegenerative diseases and bone marrow 
malignancies [121].

Additionally, some gender-dependent differences 
in the metabolism of metamizole have been ob-
served  [122]. Thus, analgesic therapy with the use 
of metamizole could be more effective in the female 
population. On the other side, statistically significant 
differences in the degree of metamizole’s demethyl-
ation have not been observed between sexes [123]. 
Gender and functional polymorphisms are strongly 
related to the metabolic profiles of metamizole [122]. 
Moreover, as mentioned above, Maytalman et al. [117] 
in the study of GT1-7 mouse hypothalamic GnRH 
neuronal cell line showed an increase in GnRH mRNA 
expression after metamizole application.

Therefore, assessing the gender-dependent 
effectiveness of metamizole requires further research. 
Another important observation made in the study of 
Chapparo et al. [124] have shown metamizole dose- 
-dependent increase in analgesic effect. This issue is 
particularly noteworthy because of the potential in-
creased risk of the drug’s adverse effects with higher 
doses. The observation also requires confirmation with 
a study on a larger population.

Evidence-based medicine (EBM) indicates the valid-
ity of using multimodal analgesia in the treatment of 
postoperative pain. The results showed the necessity 

of at least 2 different nonopioid analgesic drug classes 
(cyclooxygenase inhibitors, acetaminophen, nefopam, 
or metamizole) to provide meaningful pain relief 
(> 30%) [125]. Therefore, it can be concluded that the 
multimodal use of non-opioid analgesics, including 
metamizole, seems to be essential in the effective 
treatment of postoperative pain. In countries with 
approval for use, metamizole is recommended for 
postoperative analgesia including MMA [126–128].

Identification of the optimal treatment based on 
MMA remains challenging. Multiple analgesic options 
are available, but comparisons of outcomes are limited 
by a lack of comparable trials. Methods for assessing 
pain in the intra- and postoperative period have been 
proposed to optimize perioperative procedures. These 
methods are integral parts of international initiatives 
such as ERAS® (enhanced recovery after surgery) 
and PROSPECT (procedure-specific postoperative pain 
management) aimed at optimizing perioperative man-
agement. Another project has also been introduced, 
using multi-criteria decision analysis (MCDA) to quan-
tify and compare the efficacy and safety data of 
various drugs [129]. Moreover, for optimum patient 
care, the implementation of evidence-based schedules 
in recommendations could improve the quality of 
postoperative pain management [130].

The use of artificial intelligence (AI) to predict 
pain intensity may be useful in establishing sufficient 
therapeutic regimens. The practitioners usually used 
two or more analgesics for better control of postope-
rative pain. These regimens are based on the potential 
synergistic effects of administered drugs. In the study, 
Fritsch et al. [131] used artificial intelligence algorithms 
to predict the efficacy of analgesic cocktails used for 
postoperative treatment of orthopedic surgical proce-
dures and showed their beneficiary effects. All these 
cocktails contained metamizole.

Moreover, some studies show the opioid-sparing 
effect of metamizole. Patients treated with tramadol 
in emergency departments have a higher risk of opioid 
use at the one-year follow-up than those treated with 
NSAIDs or metamizole [132]. Therefore, metamizole 
could be used as an alternative in patients potentially 
susceptible to opioids [133].

In summary, due to limited data, the studies on 
the perioperative use of metamizole presented above 
are of rather low quality. Moreover, an analysis of 
insufficiency and/or adverse events accompanying 
therapy was impossible due to the lack of consistent 
data. However, the reliable assessment of metamizole 
efficacy requires further evaluation due to the small 
number of well-designed studies on its effectiveness, 
particularly in multimodal and preemptive/preventive 
analgesia protocols.
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Conclusions and further perspectives

Metamizole as one of the potentially effective 
nonopioid analgesics is an important component 
of multimodal perioperative analgesia. Some data 
indicates a relatively high level of safety. Metamizole 
appears to be the preferred analgesic in patients with 
concomitant cardiovascular and renal disease. Un-
fortunately, the drug is considered controversial due 
to its serious adverse reactions. Thus, it is probably 
the reason, why there are no extensive studies on its 
use in postoperative pain treatment. Indications for 
metamizole should be determined individually, taking 
into account the patient’s characteristics including 
type of surgery and combination with other analge-
sics for the best therapeutic effects. Moreover, special 
cautions have to be taken, referring to potentially 
serious adverse effects such as myelotoxicity, DILI, 
and allergic reactions. For that reason, standardized 
treatment regimens should be implemented to pre-
vent potential severe complications of metamizole 
use. Therefore, because of the limited availability of 
data regarding the use of metamizole in perioperative 
multimodal and preemptive analgesia, this requires 
further research, which should be carried out taking 
into account appropriate precautions while obtaining 
sufficiently extensive data.
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