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SUMMARY

What is known and objective: Metamizole was withdrawn from
the market in the United States and several European countries
following reports of fatal agranulocytosis among users, but is
still available in many countries in Europe, South America and
Asia. Over the past several decades, a number of epidemiologic
studies have been conducted to quantify the risk of agranulo-
cytosis and other adverse effects associated with metamizole and
other non-narcotic analgesics. The objective of this study was to
perform a systematic review of the safety of metamizole.
Methods: Epidemiologic studies published between 1 January
1980 and 15 December 2014 were identified through systematic
searches of PubMed and Google Scholar; the reference sections
of selected articles were also reviewed to identify potentially
relevant studies. Studies included in this review focused on the
safety of metamizole, that is on outcomes such as haematologic
abnormalities, gastrointestinal bleeding, anaphylaxis and hepa-
totoxicity. Two study investigators independently reviewed the
abstracts and articles to determine relevant studies according to
prespecified criteria.
Results and discussion: A total of 22 articles met the criteria for
evaluation. The majority of studies that evaluated agranulocy-
tosis indicated an increased risk associated with metamizole,
with relative risk (RR) estimates ranging from 1�5 (95% CI,
0�8–2�7) to 40�2 (95% CI, 14�7–113�3). Findings of three case–
control studies do not suggest an association between metami-
zole and aplastic anaemia. Of the five case–control studies that
evaluated the risk of upper gastrointestinal bleeding, four found
a statistically significant increased risk associated with metami-
zole (RR estimates ranging from 1�4 to 2�7). There is insufficient
evidence to determine whether metamizole increases the risk of
other outcomes (e.g. hepatic effects, anaphylaxis, congenital
anomalies). Few studies evaluated the effects of dose, route of
administration or duration of therapy.
What is new and conclusion: Published studies reported differ-
ences in the magnitude of risk of adverse outcomes associated
with metamizole use and often had small sample sizes and a
number of other limitations that may have biased the results.
Further research is needed to better quantify the potential risks
associated with metamizole compared to other non-narcotic
analgesics.

WHAT IS KNOWN AND OBJECTIVE

Metamizole is a pyrazolone derivative that is an effective non-
narcotic analgesic and antipyretic agent.1,2 Metamizole was with-
drawn from the market in the United States and several European
countries following reports of fatal agranulocytosis among users,
but is still available by prescription and/or over-the-counter (OTC)
inmany countries in Europe, South America andAsia.3 There is still
considerable controversy surrounding its safety, which has led to
varying levels of use and regulatory restrictions across countries.

Since the 1970s when metamizole was initially banned in several
countries, a number of non-interventional epidemiologic studies
have evaluated the safety of metamizole and other non-narcotic
medications, including non-steroidal anti-inflammatory drugs
(NSAIDs) and acetaminophen – medications with similar indica-
tions, but varying side effects profiles. A previously published
comparative safety evaluation of non-narcotic analgesics based
upon epidemiologic evidence reported that the estimated excess
mortality associated with short-term treatment with metamizole
was similar to acetaminophen, and approximately 7-fold lower
than aspirin and 23-fold lower than diclofenac.4 However, the
assessment, which identified epidemiologic studies published
from 1970 to 1995, was based upon limited evidence, given that
only four epidemiologic studies were published that evaluated
adverse outcomes associated with metamizole and met selection
criteria. A recent meta-analysis of randomized clinical trials that
provided data to evaluate the safety of metamizole found no
differences in reported adverse effects between metamizole and
placebo, acetaminophen, or NSAIDs.5 However, too few patients
were enrolled in the trials included in the review to provide
information on rare, serious adverse outcomes associated with
non-narcotic analgesics, such as agranulocytosis and hospitaliza-
tions for upper gastrointestinal bleeding.

The primary objective of this study was to conduct a systematic
literature review of the safety of metamizole. Specifically, we
focused on epidemiologic (observational) studies of non-narcotic
analgesics that evaluated outcomes associated with significant
morbidity andmortality (e.g. haematologic abnormalities, gastroin-
testinal bleeding, anaphylaxis, renal failure and hepatotoxicity).

METHODS

Search strategy

A general search strategy was developed to conduct a primary
PubMed search to identify original epidemiologic studies
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describing the safety of metamizole and a secondary PubMed
search to identify relevant review articles related to the safety of
metamizole. The reference sections of identified original studies
and review articles were examined to determine other potentially
relevant original studies that were not identified by the primary
PubMed search. A third search, using Google Scholar, was then
performed to identify original epidemiologic studies that had cited
relevant review articles identified by the PubMed searches. The
search strategy, which included terms to identify both specific
adverse outcomes associated with non-narcotic analgesics and
non-specific terms to identify overall drug safety, is summarized in
Table 1.

The PubMed searches were conducted on 16 December 2014
and the Google Scholar Search on 8 January 2015.

Abstract review

Two members of the study team (SA and MES) independently
reviewed the abstracts to identify potentially relevant articles for
retrieval, including those describing epidemiologic studies where
the safety of metamizole (dipyrone) was assessed. Articles iden-
tified as potentially relevant by either investigator were retrieved.
Articles describing case reports, case series, the analysis of
spontaneous reports or clinical trials were not included.

For original studies (PubMed Search 1 and Google Scholar
search; Table 1), specific exclusion criteria included the following:

1) the study included non-human population(s) only
2) the abstract did not describe an evaluation of metamizole
3) the study was not an epidemiologic study

For review articles (PubMed Searches 1 and 2), specific
exclusion criteria included the following:
1) the study was not specific to metamizole or non-narcotic

analgesics as a class (e.g. article was a general review of a
specific disease or condition)

2) the review did not describe drug safety
3) the article described a review of randomized clinical trials

only
4) the article described a review of intoxication or overdose

only
Abstracts identified in both PubMed searches were searched to

identify review articles using the above criteria.
Exclusion criteria were applied sequentially (e.g. if an abstract

was excluded based upon the first criterion, no other criterion were
documented).

Full-text review

Two investigators (SA and JG) independently reviewed the full-
text articles with a goal of identifying epidemiologic studies where
the safety of metamizole was described. The reference sections of
all identified articles were also examined to determine other
potentially relevant original studies that were not identified by the
original searches. Non-English language full-text articles were
translated into English for review.

Specific exclusion criteria included the following:

1) the study did not evaluate metamizole
2) the study was not an epidemiologic study (e.g. treatment with

analgesics was assigned by the investigators)
3) the results of the evaluation did not report estimates for

metamizole individually (i.e. data for metamizole were
grouped in a category with other analgesics)

4) no comparison group was included
5) the article described case reports or a case series
6) the study design or methods were ambiguous
7) the article reported statistics (e.g. preliminary data) from the

same study population as another study included in the
literature review

Exclusion criteria were applied sequentially and documented.
Discrepancies regarding the inclusion of a study for the review
report were resolved by consensus following the independent
reviews.

A single investigator abstracted information from qualifying
articles using a database designed to capture information on the
data source, study design and population, analysis, results,
strengths and limitations for each study. In addition to extracting
data for metamizole, estimates for other non-narcotic analgesics
with similar indications (i.e. acetaminophen, aspirin, ibuprofen,
naproxen and diclofenac) were documented. When relevant, prior
articles cited by the authors which described the study design or
methods were reviewed to obtain the information. The data were
confirmed by a second investigator for accuracy. Based upon the
specific outcomes reported, we categorized studies by the follow-
ing outcomes: agranulocytosis, aplastic anaemia, upper gastroin-
testinal bleeding, congenital anomalies and other pregnancy
outcomes associated with in utero exposure, childhood cancer
associated with in utero exposure, hepatic effects, anaphylaxis and
bleeding complications. When estimates of association are pre-
sented (odds ratios [ORs] and relative risks [RRs]), the reference
group is no exposure to the medication of interest, unless
otherwise stated.

Table 1. Search strategy for the systematic review of the safety of
metamizole

Search Criteriaa

PubMed Search 1
(Original Articles)

Search terms included the following:
(dipyrone OR metamizole) AND
(agranulocytosis OR blood OR anemia OR
gastrointestinal OR haemorrhage OR
bleeding OR anaphylaxis OR renal OR kidney
OR hepatotoxicity OR liver OR hepatic
OR ‘adverse drug event’ OR ‘adverse drug
reaction’ OR ‘drug safety’). The search was
restricted to human studies.

PubMed Search 2
(Review Articles)

Search terms included (dipyrone OR
metamizole), restricted to review studies
and human studies.

Google Scholar search
(Studies Citing Relevant
Review Articles)

A Google Scholar search was performed to
identify articles that cited a published review
article authored by one of the investigators
(SA) related to the safety of non-narcotic
analgesics4 and other relevant review
articles identified in the PubMed searches
that were specifically related to metamizole
(e.g. not general review articles related to a
disease or condition).

aSearches were performed to identify articles published between 1 January
1980 and 15 December 2014. The reference sections of all identified articles
were examined to determine other potentially relevant original studies that
were not identified by the original searches.
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RESULTS AND DISCUSSION

Abstract reviews

Figure 1 describes the abstract and article review process. A total
of 441 abstracts were identified in the primary PubMed search
(PubMed Search 1): 31 original studies were selected for full-text
review. Eighty-eight abstracts were identified in the secondary
PubMed search (PubMed Search 2); 19 review articles were
selected for full-text review (11 of which were also identified by
PubMed Search 1). Eight relevant review articles3,5–11 identified in
PubMed Searches 1 and 2 were used to identify citations of interest
in the Google Scholar search. Overall, 311 citations were identified
in the Google Scholar search; eight original studies were selected
for full-text review (five of which were identified in PubMed
Search 1 or through the search of the reference sections of articles
identified in PubMed searches).

Thus, the primary and secondary PubMed searches and Google
Scholar search identified a total of 34 unique original studies and
23 unique review articles for full-text review.

Full-text reviews

Of the 34 full-text articles retrieved, 14 were included in this
review.12–25 Reviewers identified 20 citations for review from the

reference sections of review articles and original studies. Of these,
eight were included in the literature review.26–33

Thus, of the 22 qualifying studies included in this review, 12
were identified from the primary PubMed search, eight were
identified through references of articles that underwent full-text
review, and two were identified through the Google Scholar
search. Six studies evaluated agranulocytosis;15,16,20,23,28,33 three
evaluated aplastic anaemia;31–33 five evaluated upper gastroin-
testinal bleeding;13,18,24,29,30 two evaluated congenital anomalies
and birth outcomes associated with in utero exposure;12,27 three
evaluated childhood cancer associated with in utero expo-
sure;21,25,26 one evaluated hepatic effects;19 one evaluated anaphy-
laxis;15 one evaluated bleeding complications after percutaneous
liver biopsy,22 and one evaluated the severity of dengue virus
infection.14

Description of study methods and results

A description of the study methods, results, strengths and
limitations for each outcome is summarized below and in Table 2
and the Online Appendix.

Agranulocytosis. Five case–control studies15,16,20,28,33 and one case-
cohort study23 evaluated the association between metamizole and
agranulocytosis. The reported estimates of relative risk (ORs) vary

441 articles identified 
through primary PubMed 

search

88 review articles identified through 
secondary PubMed search

311 articles identified through 
Google Scholar Search

31 articles selected for 
full-text review

410 articles excluded after abstract 
review

8 articles identified through search of
reference sections

3 articles selected for 
full-text review

20 articles excluded after full-text review
did not evaluate metamizole: 1
not an epidemiologic study:  3

did not report estimates for metamizole: 2
no comparison group: 4

case report or case series: 4
reported same data as another study: 4

ambiguous study design/methods: 2

34 articles selected for 
full-text review

22 articles included in 
systematic review

Fig. 1. Abstract and article review process.
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substantially across studies, ranging from 1�5 (95% CI, 0�8–2�7) to
40�2 (95% CI, 14�7–113�3) for the overall association with metami-
zole; one study19 conducted in Thailand had too few cases to
adequately evaluate the association with metamizole (25 overall
cases; 1 case was exposed to metamizole). Associations between
acetaminophen, aspirin/salicylates, diclofenac, or other NSAIDs
and agranulocytosis were inconsistently found across studies, with
the risks generally substantially lower for these non-narcotic
agents compared to metamizole.

The International Agranulocytosis and Aplastic Anemia Study
(IAAAS) was the first large-scale case–control study to evaluate
the association between agranulocytosis and metamizole.31 The
OR estimates for the association between agranulocytosis and
metamizole varied by region, with the adjusted OR associated
with metamizole use being 16 (95% CI, 6�9–38) for the regions of
Ulm, West Germany/West Berlin/Barcelona compared to an
adjusted OR of 1�5 (95% CI, 0�8–2�7) in Israel/Budapest/Sofia/
Milan. The adjusted ORs were 1�2 (95% CI, 0�7–2�0) for
acetaminophen and 2�0 (95% CI, 1�3–3�2) for salicylates across all
regions. The risks of agranulocytosis for durations of use <5 days
vs. ≥5 days were assessed; no consistent trend across non-narcotic
agents or for the different regions among metamizole users was
found. Estimates of the excess risk per million were reported for
medications associated with an increased risk of agranulocytosis;
the excess risk was 0�6 for metamizole (Ulm/Berlin/Barcelona)
and 0�06 for salicylates.

Ibanez et al. reported the results of a case–control study from one
centre which had participated in the IAAAS (Barcelona) between
1980 and 1986.16 Including data collected between 1980 and 2001,
investigators reported an OR of 25�76 (95% CI, 8�39–79�12) for
exposure to metamizole. The adjusted ORs were 1�54 (95% CI, 0�68–
3�52) for acetaminophen, 1�39 (95%CI, 0�67–2�88) for aspirin and3�86
(95% CI, 1�00–15�00) for diclofenac. Ibanez et al. conducted addi-
tional analyses on the association between metamizole and agran-
ulocytosis including an assessment of the effect of dose andduration
of exposure.34 The adjusted OR was higher when the length of
exposure (determined as the time between thefirst and the last dose)
was between 22 and 31 days (OR 167�7; 95% CI, 19�6–2567�7),
compared to other time periods (ORs of 14�7 for 1 day, 34�4 for 2–
10 days, and 12�4 for 31–180 days), although the confidence
intervals were wide and overlapped. The number of days of
exposure was higher in cases compared to controls, with 66% of
cases and 40% of controls having more than 2 days of exposure.

A case-cohort study conducted in the Netherlands during the
period 1987 to 1990 identified potential cases using the Dutch
Centre for Health Care Information.23 Exposure to medications in
the 10-day window preceding symptom onset was identified
through contact with the general practitioner or pharmacist of the
patient or the patient record. The reference cohort consisted of all
people in the catchment area of all pharmacies included in the
Pharmaco Morbidity Record Linkage System (PHARMO RLS).
The adjusted RR associated with metamizole was 26�4 (95% CI 4�4–
111�1). The adjusted ORs were 2�4 (95% CI, 1�1–5�2) for
acetaminophen, 3�6 (95% CI, 1�3–9�3) for salicylates and 2�5 (95%
CI, 1�3–4�9) for other NSAIDs. Estimates of the excess risk per
million were 1�36 for metamizole, 0�07 for acetaminophen, 0�14 for
salicylates and 0�08 for NSAIDs.

The Latin Study identified 30 cases of agranulocytosis and 120
controls in haematology clinics and hospitals in Brazil, Argentina
andMexicoduring2002 to 2005.28 Exposure tomedications in the10-
day period before symptom onset was identified through patient
interviews. Metamizole was not associated with a significantly

increased risk of agranulocytosis (OR 2�4, 95% CI, 0�8–6�7). The
adjusted ORs were 1�9 (95% CI, 0�3–12�1) for acetaminophen, 1�4
(95%CI, 0�2–6�8) for aspirin and 4�0 (95%CI, 0�5–29�9) for diclofenac.

Huber et al. conducted a recent case–control study identifying
cases and controls from an adult population served by all 51 Berlin
hospitals.15 Medication exposures during the 7-day period before
symptom onset were identified through patient interviews.
Adjusting for patient sex, age, and other medication exposures,
the OR was 40�2 (95% 14�7–113�3) for metamizole. The OR for
acetaminophen was 5�1 (95% CI, 1�02–20�4); no statistically
significant association was found for aspirin or diclofenac.

Aplastic anaemia. Three case–control studies evaluated the associ-
ation between metamizole and aplastic anaemia, with medication
use identified through patient interviews. Findings of these studies
do not suggest an association between metamizole and aplastic
anaemia, with OR estimates ranging from 0�5 (95% CI, 0�3–0�9) to
1�6 (95% CI, 0�6–4�4).31–33 No consistent associations were found
between acetaminophen, aspirin/salicylates, or diclofenac and
aplastic anaemia.

Upper gastrointestinal bleeding. Of the five case–control studies that
evaluated the risk of upper gastrointestinal bleeding,13,18,24,29,30

four found a statistically significant increased risk associated with
metamizole, with the risk generally reported to be less than that
found for aspirin and non-aspirin NSAIDs and slightly higher than
the risk found for acetaminophen. Estimates of ORs associated
with metamizole in these studies ranged from 1�4 to 2�7, compared
to 0�6 to 1�5 for acetaminophen, 1�8 to 8�0 for aspirin, 1�3 to 4�1 for
ibuprofen, 2�1 to 10�0 for naproxen and 1�3 to 7�9 for diclofenac.

Four of the five case–control studies identified information on
medication exposures through patient interviews.18,24,29,30 The
other study by de Abajo et al. identified medication exposures in
the Base de datos para la Investigaci�on Farmacoepidemiol�ogica en
Atenci�on Primaria (BIFAP) database, which is a computerized,
population-based database of anonymized longitudinal medical
records of patients in Spain.13 This latter study, which did not
identify non-recorded non-prescription medication use and
included an older study population than other case–control
studies, reported the lowest OR estimates for aspirin and non-
aspirin NSAIDs, which were similar to the OR for metamizole (OR
of 1�52, 95% CI, 1�09–2�13 for metamizole). In contrast, the OR
estimates for aspirin and non-aspirin NSAIDs were approximately
2-fold higher or more than metamizole in the 4 case–control
studies that collected medication exposure information through
patient interviews.

Information from these studies indicates that the risk of upper
gastrointestinal bleeding is higher for increased doses of aspirin
and non-aspirin NSAIDs13,29,30 and early in therapy (duration
<30 days).13,30 The impact of dosage and duration of use among
users of metamizole were not evaluated.

Congenital anomalies and birth outcomes associated with in utero
exposure. One case–control study12 and one cohort study27 eval-
uated the risk of congenital anomalies and/or other pregnancy
outcomes associated with metamizole. The results of the studies do
not provide evidence to suggest a strong association with specific
outcomes, but the studies have a number of limitations.

Banhidy et al. conducted an evaluation of the risk of congenital
anomalies associated with metamizole using data from the
Hungarian Case–Control Surveillance of Congenital Abnormalities
data set.12 Exposure to medication use during pregnancy was
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identified through patient questionnaires or interviews and antena-
tal log books. Among the 25 congenital abnormality groups
evaluated, 3 congenital abnormality groups (cardiovascular,
diaphragmatic and other isolated congenital abnormalities) were
associated with metamizole compared to population controls. No
statistically significant associations were found using the malfor-
mation controls as the referent group.

Bar-Oz et al. evaluated the risk of congenital anomalies and
other pregnancy outcomes among women telephoning four
participating teratogen information services in Israel and Italy.27

Follow-up telephone interviews were conducted to determine
outcomes. There was no statistically significant difference between
the groups in the rate of major malformations [OR 1�55 (95% CI,
0�26–9�05)] or other pregnancy outcomes, including live births,
spontaneous abortions and elective abortions, gestational age at
birth, prematurity rate and birthweight, and foetal distress.

Childhood cancer associated with in utero exposure. Two case–control
studies evaluated childhood leukaemia25,26 and one case–control
study21 evaluated Wilms’ tumour associated with in utero expo-
sures.

Alexander et al. conducted a multinational pilot case–control
study to assess the association between medications and infant
leukaemia.26 Exposures were identified through maternal inter-
views. The OR estimate for metamizole was 2�83 (95% CI, 1�15–
6�99). Couto et al. conducted a case–control study in Brazil to
evaluate risk factors associated with childhood leukaemia.25 A
total of 176 acute lymphocytic leukaemia (ALL) cases, 55 acute
myeloid leukaemia (AML) cases and 411 controls were included in
the analysis. No statistically significant associations were found
for AML or ALL for any of the non-narcotic medications evaluated
(metamizole, acetaminophen only (with no use of metamizole) or
aspirin).

Sharpe et al. reported an exploratory evaluation of the associ-
ation between metamizole and Wilms’ tumour using a subset of
patients who were enrolled in a nationwide therapy trial by the
Brazilian Wilms’ Tumor Study Group and nine additional cases
that were not eligible for the clinical trial.21 Paediatricians who
were trained as interviewers selected controls. Exposure to
medications during pregnancy was identified through parental
interviews; interviewers were not blinded to case status. Estimates
of the ORs were 10�89 (95% CI, 2�38–49�9) among low-income
users of metamizole, 0�66 (95% CI, 0�17–2�60) among medium-
income users and 2�56 (95% CI, 0�72–9�12) among high-income
users. The OR estimate for NSAID use was 0�91 (95% CI, 0�27–
3�12).

Hepatic effects. One study evaluated hepatic effects associated with
metamizole.19 Sabate et al. identified cases of acute liver injury in a
population 15 years of age or older identified from a network of 12
hospitals in Barcelona, Spain.19 Drug exposures within 15 days
(hepatocellularpattern) or 30 days (acute cholestaticormixedpattern)
before the onset of the symptoms of liver disease were identified
through patient interviews. RR estimates were 3�1 (99% CI, 0�4–11�4)
formetamizole, 7�0 (99%CI, 3�3–13�9) for acetaminophen, 5�4 (99%CI,
2�0–12�3) for aspirin and 7�6 (99% CI, 1�8–22�0) for diclofenac.

Anaphylaxis. One published study evaluated the risk of anaphy-
laxis among patients in participating hospitals in Hungary, Spain,
India and Sweden.17 The study reported crude risks for a number
of medications administered in the hospital setting based upon
various assumptions to extrapolate exposure data. The estimates of

incidence of anaphylaxis per 10,000 exposed patients were 8�1
(95% CI, 3�5–19) for metamizole, 4�5 (95% CI, 2�1–9�7) for
acetaminophen, 2�1 (95% CI, 0�7–6�5) for aspirin and 7�2 (95% CI,
2�6–20) for diclofenac.

Bleeding Complications. Terjung et al. evaluated risk factors for
bleeding complications among patients who underwent a diag-
nostic percutaneous liver biopsy at the Department of Internal
Medicine I at the University of Bonn, Germany.22 Information on
exposure to medications was identified through chart review. The
adjusted OR between metamizole and bleeding complications was
2�8 (95% CI, 1�1–7�4).

Severity of dengue infection. Diaz-Quijano et al. reported the results
of a prospective cohort study that evaluated the risk of dengue
haemorrhagic fever (DHF) and other indicators of the severity of
dengue infection associated with metamizole.14 Of the 110 patients
meeting eligibility criteria, 17 were exposed to metamizole. The RR
for the association between metamizole and DHF was 7�29 (95% CI
1�79–29�72). There was no statistically significant association
between exposure to diclofenac or ibuprofen and the risk of
developing DHF or other indicators of the severity of dengue
infection.

Strengths and limitations of published studies

Agranulocytosis. The identified epidemiologic studies provided
estimates for validated cases of agranulocytosis.

Limitations of the case–control studies include the potential for
information and recall bias due to identification of exposures
through patient interviews and the potential selection bias related
to control selection. Alternatively, while the case-cohort study by
Van der Klauw et al.25 avoided recall bias through use of
pharmacy dispensing data, the reference cohort was not a random
sample from the total study population. In addition, in this study,
a small number of cases were exposed to medications of interest
(e.g. only two cases were exposed to metamizole). Two of the case–
control studies also encompassed small study populations (≤30
total cases).20,28

A limitation of most published studies was the lack of
assessment of the impact of dose, duration of therapy, route of
administration or previous therapy with the medications of
interest. As non-constant hazards of agranulocytosis are likely
over time, the relative risk estimates for most medications may be
underestimated. The ability to compare the risks associated with
the different non-narcotic drugs or determine whether risks vary
across regions may also be limited, given potential differential
patterns of use. Route of administration was not specifically
addressed in studies; however, studies evaluated community-
acquired cases, suggesting most exposures would be to oral, rather
than parenteral, formulations.

In addition, the representativeness of the cases for included
studies is questionable, given that studies generally reported a
large proportion of cases were not interviewed or complete
medical records were not available. Potential underascertainment
of cases without adequate access to treatment, milder cases that
were not diagnosed and/or admitted to hospitals, or more severe
cases that result in death are possible for all epidemiologic
studies.

Aplastic anaemia. The identified case–control studies provided
estimates for validated cases of aplastic anaemia. The use of
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patient interviews allowed identification of both prescription and
non-prescription medication exposures.

Limitations of each of the case–control studies evaluating
aplastic anaemia and metamizole include the potential for infor-
mation and recall bias due to identification of exposures through
patient interviews, particularly with the extended risk windows
being evaluated, and the potential selection bias related to control
selection. The representativeness of the cases is questionable, given
that studies reported a large proportion of identified cases were
not included in the case–control analyses. Another limitation was
the lack of assessment of the impact of dose, duration of therapy,
route of administration or previous therapy with the medications
of interest.

Upper gastrointestinal bleeding. Most studies include estimates
adjusted for important confounders, although some did not adjust
for smoking status24 or alcohol use.13,24,30All but one study assigned
the index day of the cases as the date of the first signs or diagnosis
date; the study by Lanas et al.24 assigned the index day as the
hospital admission date, which could potentially lead to misclassi-
fication of exposure. Limitations of the case–control studies that
used patient interviews to collect exposure information include the
potential for informationand recall bias.Conversely, the studybyde
Abajo et al.13 which identified medication exposure information
through a medical records database did not include information on
non-recorded non-prescription medication use and on whether or
not the patient actually took the prescribed medications.

Information from two studies indicates that the risk of upper
gastrointestinal bleeding is higher early in therapy (duration
<30 days) for aspirin and non-aspirin NSAIDs,13,30 suggesting that
ORs not accounting for duration of therapy may be underesti-
mated due to the depletion of patients susceptible to the outcome
when including patients on long-term therapy. The impact of
dosage and duration of use among users of metamizole was not
evaluated.

Congenital anomalies and birth outcomes. The study by Banhidy et al.
was a large, population-based study evaluating the association
between congenital anomalies and in utero exposure to metami-
zole.12 The use of patient interviews allowed identification of both
prescription and non-prescription drug use. In addition, the
inclusion of malformation controls provided data to minimize/
assess recall bias. Limitations of the study included the potential
for recall/information bias, more active follow-up of non-
respondent cases compared to population controls, and the period
between the end of pregnancy and return of the questionnaire was
different between the case and population control groups. Several
important confounders were not used in the analysis (e.g. obesity,
smoking, alcohol use, febrile illness). There were also a large
number of comparisons (assessment of the association with 25
abnormality groups), potentially leading to spurious findings due
to multiple comparisons.

The study by Bar-Oz et al. allowed assessment of a variety of
pregnancy outcomes, as well as the assessment of both prescrip-
tion and non-prescription medication use.27 Limitations of the
study included the small sample size, the outcomes were reported
by the women through a follow-up telephone call (no follow-up
examination by a study physician was performed), use of a
comparison group from one centre only, and many potential
confounders were not accounted for (e.g. febrile illness, obesity).
Inclusion of women telephoning teratogen information services
also limits the generalizability of findings.

Childhood cancer. Studies evaluating the association between
metamizole and childhood cancer were exploratory and had a
number of limitations. Use of maternal interviews, often more than
12 months after the child’s birth, may have led to information/
recall bias. The lack of information on risk factors for these cancers
suggests the potential for residual confounding. In addition, the
study by Alexander et al.26 included inconsistent criteria for
control selection across sites.

Hepatic effects. The study by Sabate et al.20 reported crude esti-
mates and did not control for potential confounders. This study
estimated risks based upon assumptions of drug consumption in
the population, and the results may be prone to information/recall
bias due to the use of patient interviews to identify exposures.

Anaphylaxis. The International Collaborative Study of Severe
Anaphylaxis provided crude estimates of risk based upon various
assumptions to extrapolate exposure data, with no control for
potential confounders.17 The estimates did not account for the
duration of therapy or previous therapy with the medications
under study. Estimates were reported for oral and parenteral
formulations separately.

Bleeding complications. Identification of exposure to medications
through chart review avoids recall bias; however, the timing of the
administration of medications, whether the exposure occurred
before or after the bleeding complications, was not specified in the
study by Terjung et al.22 Additional limitations of the study
include the potential for residual confounding or confounding by
indication and the potential for spurious findings given that a
number of risk factors (approximately 50 factors) were evaluated
for their association with bleeding complications. As the study was
conducted at one institution, the results may not be generalizable
to other populations/institutions.

Severity of dengue infection. The study design and methods used in
the study by Diaz-Quijano et al.14 avoid recall bias. However, this
study provided crude estimates of relative risk, with no control for
potential confounders, and included a small sample size. The
estimates did not account for the dose or duration of therapy.

Discussion

Twenty-two epidemiologic studies which evaluated the safety of
metamizole are included in this review. Overall, the evidence
suggests an association with agranulocytosis, although the level of
risk cannot be precisely concluded based upon the currently
available data. In addition, studies indicate an increased risk of
upper gastrointestinal bleeding associated with metamizole, a risk
that has generally been reported to be lower than the risk for
aspirin and non-aspirin NSAIDS. There is insufficient evidence to
determine whether metamizole increases the risk of other out-
comes (e.g. aplastic anaemia, congenital anomalies and other
pregnancy outcomes, childhood cancer, hepatic effects, anaphy-
laxis, bleeding complications) as few studies have evaluated these
outcomes, and these studies often had small sample sizes and a
number of other limitations that may have biased the results.

Regulatory decisions related to metamizole have been based
upon the risk of agranulocytosis associated with its use. Published
epidemiologic studies have generally indicated a relatively low
excess risk associated with short-term use of metamizole; however,
these estimates may not relate to longer term use. For example, the
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excess risk of agranulocytosis per million with 7 days of exposure
was estimated to be 0�6 for metamizole in the study by Kaufman
et al.33, based upon the RR estimate of 16�0 determined for the
regions of Ulm, West Germany/West Berlin/Barcelona. The
estimated excess risk during 10 days of exposure to metamizole
was slightly higher in the study by Van der Klauw et al.23 (1�36 per
million). Huber et al. further analysed data from the Berlin Case-
Control Surveillance Study and reported a risk of 0�96 cases per
million per year for metamizole-associated agranulocytosis.35

These estimates are substantially lower than estimate of 1 case
per 1400 metamizole-treated outpatients reported in a study
conducted in Sweden that used spontaneous reports and phar-
macy sales data.36,37 In contrast, the estimates from two studies
conducted in Poland suggest the risk of metamizole-associated
agranulocytosis is approximately 0�2 cases per million person-days
of use, based upon cases identified in haematology centres and
medication sales data.38,39 In another study based upon Swiss
spontaneous safety reports, the minimal incidence rate of agran-
ulocytosis associated with metamizole was reported to be 0�46 to
1�63 cases per million person-days of use.40 While 44% of cases
received metamizole for ≤7 days in this latter study, use of
spontaneous report data (potential underreporting and missing
data) and lack of information on usage patterns in the overall
population are potential limitations in interpreting these results,
Other than the estimate from the study conducted in Sweden, the
risk of agranulocytosis attributable to metamizole use appears
substantially lower than the excess risks of upper gastrointestinal
bleeding associated with short-term use of metamizole or other
non-narcotic analgesics.4

WHAT IS NEW AND CONCLUSION

Published studies reported differences in the magnitude of risk of
adverse outcomes associated with metamizole use and often had
small sample sizes and a number of other limitations that may
have biased the results. Based upon the findings of this review,
there is a need for future epidemiologic studies to better quantify

the potential risks associated with metamizole compared to other
non-narcotic analgesics. Well-designed epidemiologic studies
would allow assessment of rare outcomes associated with signif-
icant morbidity and mortality which would be difficult to evaluate
in randomized clinical trials, given the large populations needed
for adequate statistical power to detect differences between
populations receiving the agents. Unlike evaluations based upon
spontaneous reports or case series, well-designed epidemiologic
studies include a comparison group to allow estimates of relative
and excess risks associated with individual agents. In addition to
careful identification of exposures (both non-prescription and
prescription drug use), outcomes and potential confounders,
evaluation of the impact of differing patterns of use (duration of
therapy, dose, prior therapy) and determination of patient groups
which may be at higher risk of adverse outcomes is necessary.
Given the differing side effects profiles of non-narcotic analgesics,
the risks of all important outcomes associated with these agents
should be determined and used to conduct a comprehensive
review and comparative safety evaluation of non-narcotic anal-
gesics in order to assist both regulators and providers in making
informed decisions.
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