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Abstract

Background Metamizole use is controversially discussed due to its potentially serious adverse drug reactions (ADRs). In
Germany, however, it remains a popular analgesic and antipyretic drug.

Objective The aim of this study was to discuss the safety profile of metamizole in children by analysing the inpatient pre-
scription patterns and presenting the metamizole-related ADRs at a paediatric hospital between 2015 and 2020.

Methods Metamizole utilisation data were retrospectively analysed from electronic medical records. ADRs were prospec-
tively recorded via the hospital’s stimulated reporting system and analysed accordingly. Patients aged < 18 years admitted to
one of the general wards of the department of paediatrics and adolescent medicine of a German university hospital between
June 2015 and May 2020 who received at least one drug therapy within their inpatient stay were included in the analysis.
Causality of ADRs was rated according to the World Health Organisation causality assessment.

Results In 31.7% (3759/11,857) of the inpatient stays of 7809 patients, metamizole was administered. Metamizole exposure
was highest in adolescents (37.9%) and lowest in newborns (9.9%). Overall, metamizole was administered parenterally in
about 90%. Three cases of agranulocytosis, one allergic shock and one rash with possible or higher causality to metamizole
treatment were reported. Three of these occurred prior to hospitalisation. All patients recovered without remaining harm.
Discussion Metamizole is commonly used in paediatric inpatients in Germany. Serious ADRs occur but rarely. Continuous
monitoring of drug therapy through, for example, stimulated reporting systems ensures that serious ADRs are detected, and
appropriate interventions can be introduced.

1 Background example, metamizole is completely banned in the United
States, the United Kingdom and the Scandinavian countries.
Despite the controversial discussion regarding the risk-ben- ~ Nevertheless, it is frequently used in Austria, Switzerland

efit ratio of metamizole (dipyrone), a non-opioid analgesic ~ and Spain. In China and Israel, metamizole is an over-the-

with antipyretic and antispasmodic properties, it remains a ~ counter drug as it was in Germany until 1987 [9, 12-14].

popular analgesic in Germany [1-8]. Worldwide, however, ~ Since then, Germany has restricted its use to prescription-

the restrictions for metamizole use differ due to its serious  only, and its licensed indications were tightened [15]. Today,

and potentially fatal adverse drug reactions (ADRs), such ~ metamizole is licensed for acute or chronic severe pain and

as agranulocytosis and anaphylactic reactions [9-11]. For ~ high fever that does not respond to other treatments, from
3 months of age [16]. It is commonly used in both paediatric
and adult patients in Germany.

54 Julia Zahn Oehme et al. [17] found an increase in metamizole expo-
julia.zahn @uk-erlangen.de sure in general paediatric medical wards in Germany from
1 o . 4.7% of patients receiving medication in 1999 to 39.2% in
Department of Paediatrics and Adolescent Medicine, 2008. Metamizole has also gained importance for periopera-

Faculty of Medicine, Universitatsklinikum Erlangen,

Friedrich-Alexander-Universitit Erlangen-Niirnberg (FAU), Flve pamn Freatrr.lem_ in paediatrics in r.ecent yegrs. Its use is
91054 Erlangen, Germany included in guidelines on postoperative pain in Germany,
2 Chair of Medical Informatics, Friedrich-Alexander-Universit AuStrla. and on a Eqrop§an level [18-20]. A survey con-
4t Erlangen-Niirnberg (FAU), 91058 Erlangen, Germany ducted in 2016 by Witschi et al. found that 68.6% (n = 1467)
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Prevalence of metamizole use for acute pain and fever
management at a German paediatric hospital over five
years was at around 30% of patients receiving drug
therapies.

Agranulocytosis and anaphylactic shock were detected
as serious but rare adverse drug reactions in association
with metamizole therapy.

Stimulated reporting systems of adverse drug reactions
help to identify the risks of drug therapy.

of German anaesthetists use metamizole for perioperative
treatment in children < 14 years of age [1]. However, there
are no up-to-date prescription data for paediatric inpatients
in Germany.

Agranulocytosis is a potentially life-threatening health
condition defined by an absolute, peripheral neutrophil gran-
ulocyte count of < 500 cells/uL. [21]. In children, various case
reports of metamizole-associated agranulocytosis, including
two fatal cases in adolescents, are available [22-28]. German
and Swiss authorities indicated that around 4% of reported
agranulocytosis or haematological ADRs associated with
metamizole occurred in children, anticipating that incidence
rates may be lower than in adults [2, 29, 30].

Given the increase in metamizole prescriptions between
1998 and 2008 in Germany, the lack of current inpatient pre-
scription data and the yet unknown incidence of its (serious)
ADRs in children, this analysis aims to discuss the safety
profile of metamizole. This is done by analysing the inpa-
tient prescription patterns of metamizole and presenting the
metamizole-related ADRs reported via a stimulated spon-
taneous reporting system at the paediatric department of a
large German university hospital over 5 years.

2 Methods

2.1 Drug Utilisation of Metamizole at a Paediatric
Hospital

Metamizole utilisation was evaluated for the general wards
(including one ward for infectious diseases) of a department
of paediatrics and adolescent medicine of a German tertiary
teaching hospital. We systematically reviewed the drug ther-
apy of paediatric inpatients < 18 years of age. For the study
period 01 June 2015 to 31 May 2020, we retrospectively
analysed prescription data using electronic medical records
(prescription software: VMobil [31], cf. https://www.advan
ova.de).
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The electronic data stored in the electronic medical
record VMobil were extracted, processed and compiled into
a standardised Microsoft® Excel data file to analyse medi-
cation data systematically. Vitamins and food supplements
were categorised with only one code; therefore, several dif-
ferent vitamins or food supplements in one patient cannot
be distinguished in the exposure evaluation. Fluid and elec-
trolyte infusions or parenteral nutrition were not included in
this assessment. We introduced five age categories, which
were adopted from the International Conference on Harmo-
nisation (ICH) classification [32]: 0-27 days (newborns),
28 days to 23 months (infants and toddlers), 2-5 years (pre-
school children), 6-11 years (school children) and 12 to
< 18 years (adolescents).

In the scope of this analysis, a case is defined as an inpa-
tient stay of a patient. If one patient was admitted to the
hospital several times within the study period, all inpatient
stays (cases) were included in our analysis. We retrieved
data to quantify and characterise metamizole use per case
(i.e. information on date of metamizole administration, route
of administration, and the number of days with metamizole
therapy). Descriptive patient data, age, body weight, gender,
length of hospital stay and the number of different drugs per
case were also collected.

In our evaluation, all cases and the subgroup of cases
with any drug therapy as well as the subgroup of cases with
metamizole therapy were characterised. To quantify meta-
mizole exposure, we calculated the percentage of cases that
used metamizole at least once among all included cases.
Additionally, we determined the proportion of metamizole
exposed cases in relation to the subgroup of cases with drug
therapy.

We assessed the percentages of metamizole exposure
overall, stratified by age and by study year. Descriptive
results are presented with numbers, percentages or medi-
ans with interquartile range (IQR). For descriptive analysis,
Microsoft® Excel and IBM® SPSS 24 were used.

2.2 Stimulated Spontaneous Reports of Adverse
Drug Reactions of Metamizole

In 2013, an in-house quality standard for reporting ADRs
and medication errors (ME) was implemented at the depart-
ment of paediatrics and adolescent medicine. According to
this standard, every suspected ADR and ME observed at
the paediatric department is documented systematically
and, irrespective of whether it led to inpatient admission
or occurred during the hospital stay, reported to the Drug
Commission of the German Medical Profession (Arzneimit-
telkommission der deutschen Arzteschaft, AkdA) as appro-
priate. As the quality standard for spontaneous reporting of
ADREs is subject to regular training of hospital staff as part
of the hospital’s quality management, the method used in the
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second part of the analysis is called a “stimulated spontane-
ous reporting system”.

All case reports of patients < 18 years of age recorded
between 01 June 2015 and 31 May 2020 were included for
our analysis. Data of the inpatient stay, including the length
of hospital stay and patient demographics, such as date of
birth, weight, laboratory parameters and anamnesis, were
extracted from the hospital“s clinical information system.
Medication data, including administered drug substance,
dose and route of administration, were obtained from the
medical records. Age and total length of metamizole intake
were calculated for each case report from the extracted
variables. Continuous variables were summarised by their
mean and standard deviation. The World Health Organisa-
tion—Uppsala Monitoring Centre (WHO-UMC) system was
used for standardised causality assessment of suspected
ADRs [33]. Causality was assessed via a consensus-based
approach by a team consisting of a clinical paediatric phar-
macologist and experienced pharmacists. The case reports
in which causality between the ADR and metamizole was
assessed as ‘possible’ or ‘probable’ are presented in detail.
Data were analysed pseudonymously.

2.3 Ethics Approval

The local ethics committee has approved the study (Ethics
Committee of the Friedrich-Alexander-Universitét Erlangen-
Niirnberg, Germany, code 561_20 Bc). Data security and
privacy were ensured, and patients’ identity was protected.
Therefore, in accordance with the legal requirements, assent
or informed consent of patients or their legal representatives
was waived [34].

3 Results

3.1 Drug Utilisation of Metamizole at a Paediatric
Hospital

During the study period, a total of 21,717 cases of
14,197 patients from 0 to < 18 years of age were electroni-
cally recorded. Among those, 11,857 cases of 7809 patients
received at least one drug therapy. Metamizole was admin-
istered at least once in 17.3% (3759/21,717) of all cases.
Related to cases with drug therapy, 31.7% (3759/11,857)
of cases involved metamizole. We observed some vari-
ability in metamizole exposure across the different years:
34.3% metamizole exposure in the first, 31.1% in the sec-
ond, 35.0% in the third, 31.6% in the fourth and 26.5% in
the fifth study year. Characteristics of the study popula-
tion overall and of those exposed to metamizole during
the inpatient stay are presented in Table 1, with results
also stratified by age category. Metamizole exposure was

highest in adolescents and lowest in newborns (37.9%
[1144/3019] of adolescent cases vs 9.9% [25/252] of new-
born cases with any medication). Overall, 48.8% of the
patients exposed to metamizole were male. The median
length of stay of cases involving metamizole administra-
tion was longer (5 days; IQR 3-8) compared with cases
overall (2 days; IQR 2-5) and cases with any medication
(3 days; IQR 2-6). The difference in days of hospitalisation
between patients with and without metamizole was statisti-
cally significant (p < 0.001, all cases; p < 0.001, cases with
any medication; Mann—Whitney test). Overall, metamizole
was administered parenterally in about 90% of the cases.
The median number of days with metamizole therapy was
2 days (IQR 1-3). Metamizole cases received a median of
4 (IQR 2-6) different drugs.

3.2 Stimulated Spontaneous Adverse Drug
Reaction Reports of Metamizole

Between June 2015 and May 2020, the stimulated sponta-
neous reporting system of the paediatric hospital resulted
in seven registered case reports involving metamizole.
Four of these were agranulocytosis, one allergic shock,
one rash and one intoxication with suicidal character.
According to the World Health Organisation (WHO) cau-
sality assessment, five cases (71.4%) were rated to have a
possible or higher causality to metamizole. The remaining
two cases were one of the agranulocytosis, as this was
due to cyclic neutropenia, and the suicidal intoxication
with metamizole. These two cases were therefore excluded
from this analysis.

Patients’ baseline characteristics, information about met-
amizole intake and concomitant medication are displayed
in Table 2. None of the reported cases ended fatally. All
patients recovered without remaining harm and were dis-
charged in good general health condition. No ME associated
with metamizole was reported via the stimulated reporting
system within the study period.

3.3 Agranulocytosis
3.3.1 Case Report 1

A 6-year-old boy was admitted to the paediatric hospital
because of fever and a bad general health condition. The
patient had taken metamizole orally (3 x 200 mg/day)
for 14 days due to chronic pain after transtibial amputa-
tion. Amoxicillin and clavulanic acid were administered
for 10 days but were already discontinued 20 days prior
to admission. Sepsis in drug-induced agranulocytosis and
thrombocytosis was diagnosed at admission (Table 2,
Fig. 1). Intensive volume therapy was used to stabilise the
circulation. Metamizole was withdrawn, and intravenous

A\ Adis



48 J.Zahnetal.

Table 1 Characteristics of the study population overall, with medication and exposed to metamizole, summarised by age group

Number Proportion  Median age (IQR) Median body Distribu- Median Median Median
of cases? of cases weight® IQR, kg) tion by length of  number of number of
(n) exposed to gender: stay (IQR, different drugs days with
metamizole? male (%) days) per case (IQR) metamizole
(%) therapy
(IQR, days)
Total study population (0 to < 18 years)
All inpatients® 21,717 17.3 5.7 years (1.8-11.9) 20.5(12.3-45.3) 545 2 (2-5)
With any 11,857  31.7 4.9 years (1.5-12.1) 20.0 (12.0-44.7) 50.9 3 (2-6) 3(1-5)
medication®
Exposed to 3759 100 6.0 years (2.0-13.3) 23.5(13.4-49.9) 48.8 5(3-8) 4 (2-6) 2 (1-3)
metamizole®
0-27 days
All inpatients® 392 6.4 10 days (4-17) 3.5@3.1-3.9) 55.1 4(2-8)
With any 252 9.9 11 days (3-18) 3.6 (3.1-4.0) 54.4 6(4-10) 324
medication®
Exposed to 25 100 14 days (1-20) 3.6 (3.0-4.1) 64.0 13 (7-73) 7 (4.5-8.5) 1 (1-3.5)
metamizole®
28 days to 23 months
All inpatients* 5414 16.9 11.4 months (5.6-16.9) 8.4 (5.7-11.0) 56.3 3(2-5)
With any 3366 27.2 10.8 months (5.0-16.8) 8.0 (5.5-11.0) 54.1 32-7) 3(2-4)
medication®
Exposed to 915 100 13.6 months (8.1-18.3)  10.2 (6.8-11.3) 53.3 5@3-9) 4 (3-6) 2 (1-2)
metamizole®
2-5 years
All inpatients® 5410 17.3 3.7 years (2.8-4.8) 15.2 (13.1-17.8) 56.2 2 (24)
With any 2924 32.0 3.6 years (2.7-4.7) 15.0 (13.0-17.7) 53.0 3(2-5) 3(2-5)
medication®
Exposed to 937 100 3.6 years (2.7-4.8) 15.0 (13.0-17.5) 53.3 4 (2-7) 4 (2-6) 2 (1-3)
metamizole®
6-11 years
All inpatients® 5146 14.3 8.8 years (7.3-10.4) 28.0 (22.6-35.9) 58.3 2 (14)
With any 2296 32.1 9.0 years (7.4-10.6) 28.2 (22.8-36.0) 54.6 3 (2-6) 3(1-5)
medication®
Exposed to 738 100 9.1 years (7.6-10.6) 28.0(23.0-34.9) 526 4 (2-9) 4 (2-7) 2 (1-3)
metamizole®

12 to < 18 years

All inpatients® 5355 21.4 15.2 years (13.7-16.6) 56.2 (46.9-66.3) 47.4 2 (2-5)

With any 3019 37.9 15.3 years (13.8-16.6) 56.0 (46.3-66.4) 42.3 4.(2-7) 3 (1-5)
medication®

Exposed to 1144 100 15.3 years (13.7-16.5) 56.5 (47.1-67.3) 38.7 5(12-9) 4 (2-7) 2 (1-3)
metamizole®

IQR interquartile range, n number

#All inpatients: inclusion of all inpatient cases, with and without drug therapy

"With any medication: inclusion of inpatient cases with any drug therapy (parenteral nutrition or electrolyte fluids are not included)
“Exposed to metamizole: inclusion of inpatient cases with metamizole therapy

A case is defined as inpatient stay. Multiple hospitalisations per patient are possible

“Missing values and values suspected of typos regarding the decimal place (i.e. body weight < 10 kg at age > 8 months) are excluded

broad-spectrum antibiotic therapy (vancomycin, merope-  completely regenerated spontaneously after dechallenge of
nem, clindamycin, cotrimoxazole) plus amphotericin B were =~ metamizole, and the ADR was unlikely to be attributed to
administered for 11 days. Causality of metamizole-induced  other drugs or diseases.

agranulocytosis was rated ‘probable’ as granulocytes
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3.3.2 Case Report 2

A 15-year-old girl was admitted to an external hospital with
fever, sore throat and fatigue. Afterwards, she was trans-
ferred to the paediatric hospital because of an intratonsil-
lary abscess, agranulocytosis and leukocytopenia (Table 2).
The patient received cefaclor (3 X 250 mg) and metamizole
(3 x oral drops, dose unknown) the day before hospitalisa-
tion. Anamnestically, the patient had regularly taken meta-
mizole for menstrual cramps in the last 9 months (dose and
frequency unknown). In the hospital, the abscess was surgi-
cally rehabilitated, and intravenous antibiotic therapy was
initiated (initially cefotaxime, then switched to piperacillin/
tazobactam, followed by vancomycin and meropenem). For
coagulopathy of unclear origin, vitamin K was administered
once. Bone-marrow puncture showed left-shifted granu-
lopoiesis. Complete regeneration of the peripherally meas-
ured granulocyte count was observed after 6 days (Fig. 1).
The antibiotic therapy was discontinued after 10 days. Cau-
sality assessment revealed a ‘probable’ association between
metamizole and agranulocytosis.

3.3.3 Case Report 3

A 16-year-old girl with pre-diagnosis of, among other
things, thrombophilia with MTHFR-mutation (heterozy-
gote) and condition after complete occlusion of the right
internal jugular vein with ventriculoperitoneal (VP) shunt
re-implantation was admitted because of VP shunt-asso-
ciated peritonitis. Antibiotic therapy was initiated with
metronidazole, vancomycin and cefotaxime. The patient
received a metamizole continuous infusion (125 mg/h) for

Case report 1

12 12
11 11
10 10
919 29
58 Z8
= S 7
::’6 % 6
3 £ s
4 4
3 3
2 2
1 1
0 0

1 2 3 4 5 6 7 9 10 11
Days from admission

4 days. On postoperative day 20, agranulocytosis showed up
in the previously unsuspicious blood count (Fig. 2). Antibi-
otic therapy was changed to clindamycin and meropenem
as response to the agranulocytosis. The patient received
two doses (25 pg) of granulocyte-colony stimulating factor
(G-CSF). The antibiotic treatment was extended with met-
ronidazole for 10 days. Metamizole (IV) was again adminis-
tered for 11 days. Subsequently, agranulocytosis reoccurred.
The antibiotic therapy was discontinued, and granulocytes
recovered spontaneously. Neutrophils were within the nor-
mal range at blood count controls 2 and 4 months after
discharge.

As various potentially agranulocytosis-associated drugs
(e.g. meropenem, metronidazole and vancomycin) were
administered in the temporal context of the events, addi-
tive drug-toxic effects may have led to the agranulocytosis.
Causality for metamizole was therefore rated as ‘possible’.

3.4 Allergic Reactions
3.4.1 Case Report 4

A 15-year-old boy with Lennox—Gastaut syndrome, MECP2
(methyl-CpG-binding-protein-2 gen) mutation and male
Rett syndrome was admitted to the paediatric hospital
because of poor nutritional status (< 1st percentile) and
fatigue. At admission, no allergies were known. Due to
potential dysphagia, a percutaneous endoscopic gastrostomy
(PEG) was implanted without complications. The patient
received metamizole continuous infusion for postoperative
pain management (2 g/48 mL, 2 mL/h). Approximately
30 min after the start of the infusion, the patient suffered

Case report 2

Leukocytes

=== Neutrophil
granulocytes abs.

——— Threshold
Leukopenia

»»»»»»»» Threshold
Neutropenia

4 6 7 8 9 10 12
Days from admission

Fig. 1 Leukocytes and neutrophil granulocytes absolute X 1073/uL of case report 1 and case report 2 during hospital stay. Laboratory thresholds

of leukopenia and neutropenia are indicated
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Fig. 2 Neutrophil granulocytes (%) and medication in the course of the agranulocytosis of case report 3. G-CSF granulocyte-colony stimulating

factor, NR normal range

from a severe allergic shock with saturation declining to
67%, tachydyspnoea with obstruction and whole-body urti-
carial rash. Metamizole infusion was stopped immediately.
The patient was clinically stabilised. The rash disappeared,
and the breathing pattern improved circa 30 min after dis-
continuation of metamizole infusion. The causality assess-
ment revealed a ‘probable’ association between the aller-
gic shock and metamizole because of the reasonable time
sequence to administration and improvement of symptoms
after dechallenge.

3.4.2 Case Report 5

A 10-year-old patient with a global developmental disor-
der and focal partial epilepsy was admitted to the paediatric
hospital on suspicion of drug-induced rash. The patient had
been on pain therapy with metamizole (500-500-500 mg)
and tramadol (0-0-50 mg) for 2 months, as well as on anti-
convulsive therapy with levetiracetam (750—-0-750 mg)
for 4 years and lamotrigine (70-0-75 mg) for 2 months.
Lamotrigine was currently being titrated up (target dose:
75-0-75 mg). In addition to lamotrigine, metamizole was
considered as a possible reason for the ADR (rash). After
discontinuation of both drugs, the symptoms disappeared.
The causality of metamizole was therefore classified as
‘possible’.

4 Discussion

4.1 Drug Utilisation of Metamizole at a Paediatric
Hospital

The analysis of the electronic medical records revealed that
metamizole was administered in nearly one-third of the
inpatient stays receiving medication (3759/11,857) within
a 5-year period on paediatric general wards of a large Ger-
man university hospital. This proves that metamizole is com-
monly used and an important substance in paediatric drug
therapy, even though licensed indications are restricted in
Germany and its use is still prohibited in some other Euro-
pean countries.

Oehme et al. [17] compared the differences in drug
exposure and ADRs at one of the general paediatric medi-
cal wards included in the present analysis between 1999
and 2008. One interesting finding was the general increase
in prescription of analgesics and anti-inflammatory drugs
between 1999 and 2008, especially paracetamol, ibuprofen
and metamizole. The increase in antipyretic and analgesic
medication was associated with a drop in antibiotic pre-
scriptions [17]. To our knowledge, there are no up-to-date
data describing the patterns of metamizole prescriptions in
a German paediatric hospital. Therefore, one of the main
questions motivating this work was whether metamizole
inpatient prescription patterns in children and adolescents
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have changed since 2008. Our study revealed slightly lower
metamizole prescription rates compared with the 2008 data
by Oehme et al. (39.2% [2008] vs 31.7% [2015-2020]).
However, differences in the patient cohorts of the two stud-
ies need to be taken into account. The 2008 cohort only
included data from one ward with the main focus on infec-
tious disease, where more antipyretic medication is usually
required. In the present study, various general paediatric
wards were included besides the infectious disease ward,
such as those with a focus on neuropaediatric diseases. The
median age (5.0 years [2008] vs 4.9 years [2015-2020]),
as well as the number of prescribed drugs per patient/case
(3 drugs, each), was similar for both cohorts [17]. In our
study, the use of metamizole fluctuated from year to year in
the 5-year observation period but remained in the 26-35%
range in patients receiving medication during their inpatient
stay. In the last observation year (06/2019-05/2020), there
was a decrease in metamizole exposure and the number of
hospitalised patients. This might be explained by the fact
that the first lockdown of the coronavirus pandemic was
imposed in March 2020. It has already been shown that the
lockdown has led to a decrease in paediatric hospitalisa-
tion, in part due to a decline in communicable infectious
diseases or cancellation of planned procedures [35]. For a
more detailed investigation of a possible trend, indications
and the use of alternative therapy options would have to
be considered. However, given these comparisons, it can
be assumed that there has been no significant increase in
metamizole exposure in paediatric inpatients since 2008, as
has been reported for the adult population in Germany [8].

In 2016, a survey by Witschi et al. [1] found that 68.6%
of anaesthetists (n = 1467) use metamizole for periopera-
tive, and 36.9% for postoperative pain treatment in children
< 14 years of age. Intraoperatively, metamizole was used
significantly more often compared with paracetamol and
other NSAIDs [1]. These numbers once more prove the high
relevance given to metamizole in paediatrics in Germany.
Besides its excellent analgesic and antipyretic efficacy, other
reasons for the high metamizole use may be its low organ
toxicity, therapeutic index, few contraindications, low costs,
and, especially for Germany, the possible reimbursement by
health insurance companies [1, 8, 36, 37]. Another argument
for metamizole use may be the reduction of opioid use after
trauma surgery, which is, however, more important in the
adult population [38].

Rashed et al. [39] showed that metamizole was the second
most prescribed drug after ibuprofen in Germany. Reasons
for that may be the lack of alternatives. The intravenous ibu-
profen formulation was only recently licensed for patients
aged from 6 years for symptomatic short-term treatment
of acute moderate pain and fever when intravenous use is
clinically justified and other routes of administration are
not possible [40]. Previously, intravenous ibuprofen was
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only licensed for ductus arteriosus occlusion in premature
infants [41], but was already used off-label as an intrave-
nous analgesic and antipyretic drug in younger patients [42].
Although intravenous paracetamol formulations are avail-
able and licensed for short-term treatment of moderate pain
and fever [43], there are concerns about its hepatotoxicity
[44]. Metamizole is available as intravenous formulations
and is licensed from the age of 3 months [45], which may
be reasons for its popularity as a non-opioid analgesic in
Germany.

Our data demonstrated that patients receiving metami-
zole had a statistically significant longer median length of
stay than other patients. This could be partly explained by
the severity of the illness of patients receiving metamizole
therapy or the association with a prolonged length of stay
due to a surgical procedure. However, our data also showed
that the median number of days with metamizole therapy
was only 2 days overall. We did not evaluate the indications
in which metamizole was administered. Nevertheless, the
low number of days with metamizole therapy and the high
amount of parenteral use support our assumption that meta-
mizole was only used short term and within the scope of its
licence. In addition, a meta-analysis on metamizole-associ-
ated ADRs in adults concluded that short-term metamizole
use in the hospital setting seems to be safe [9]. Except for the
allergic shock, in our analysis all patients with a metamizole-
associated ADR had started metamizole therapy at least 14
days prior to the event. This supports the hypothesis that
long-term use should be considered critically. Further stud-
ies are needed evaluating the prolonged use of metamizole.

4.2 Safety Assessment of Metamizole

4.2.1 Stimulated Spontaneous Reports of Adverse Drug
Reactions of Metamizole

Within the 5-year reporting period of this study, five ADRs
related to metamizole were identified by the hospital’s
stimulated spontaneous reporting system. Only two of these
ADRs occurred during inpatient treatment. In the other
cases, patients had taken metamizole in an outpatient set-
ting and were consequently hospitalised due to the ADR.

Oehme et al. discovered that metamizole was not signifi-
cantly associated with ADRs during 8 months in 1999/2000
and 3 months in 2008. Nevertheless, the authors concluded
that metamizole use is safe and effective when used properly
and suggested the establishment of a prospective pharma-
covigilance system to improve medication safety in paedi-
atrics [17].

Our study used a prospective approach by stimulated
spontaneous reporting of ADRs, which is qualified to serve
as an in-house pharmacovigilance system. Although chart
review is considered the gold standard for obtaining data
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on the incidence of ADRs [46], the risk is considered low
that severe ADRs were missed during our study period. The
reason for the latter is that our analysis started more than
1 year after implementing the hospital’s reporting system.
Therefore, reliable reporting processes were established and
strengthened by regular training of hospital staff.

4.2.2 Agranulocytosis

Metamizole is known to have myelotoxic characteristics and
can therefore cause agranulocytosis. Agranulocytosis is a
potentially life-threatening health condition. Fever, throat
pain and tonsillitis are clear signs of agranulocytosis. In
case of exacerbation, bacterial superinfections and tonsil
abscesses requiring surgery may also occur, which have
been observed in our patients with agranulocytosis [21, 47].

Reported incidence rates of metamizole-induced agranu-
locytosis (MIA) in adults are heterogeneous, ranging from
one per million [48, 49] up to one per 1439 patients [50-53].
The latter is the only study to our knowledge that shows
such high incidence rates. Very little was found in the lit-
erature regarding the incidence of MIA in children and
adolescents. By evaluating retrospective analysis of spon-
taneous reports to the national authorities in Switzerland
and Germany, lower incidence rates compared with adults
(referred to as one case per million or one per two million)
were anticipated [2, 22, 23, 29]. Stammschulte et al. revealed
that “older age is probably a risk factor for severe complica-
tions and fatal outcome” when they analysed the German
spontaneous reports between 1990 and 2012 with patients
aged 11-85 years. The authors, however, also remarked that
severe ADRs occurred in all age groups [29].

A post-authorisation safety study from 2015 did not
find any drug-induced agranulocytosis after a single par-
enteral dose of metamizole for post-operative treatment in
1177 children aged up to 6 years [36]. This aligns with our
study, where no ADRs were identified in children under 6
years of age and with short-term administration. Neverthe-
less, it must be critically emphasised that the sample size,
follow-up and identification of agranulocytosis in the afore-
mentioned post-authorisation safety study were insufficient
to detect all agranulocytosis episodes [10, 53]. Possible rea-
sons are, for example, that agranulocytosis can occur more
than 28 days after intake [53], and a reduction of neutrophil
granulocytes can also occur without any clinical signs like
infection [54]. Therefore, further investigations are needed
focussing on ADR detection after metamizole use.

Furthermore, besides metamizole, other drugs may have
myelotoxic properties, such as clozapine, sulfasalazine,
thiamazole, and carbamazepine [55]. Concomitant use can
potentiate myelotoxic effects. In case report 3 of the spon-
taneous reports, it was difficult to find the causative drug,
as the patient received several agranulocytosis-associated

drugs. However, looking at the drug administration over
time in retrospect, it seems obvious that metamizole played
a role (Fig. 2). Also, it is possible that the second agranu-
locytosis could have been prevented if metamizole had not
been used again. Therefore, it is essential for every physi-
cian to be aware of the potential side effects, to examine the
medication for risks and to adjust it if necessary.

4.2.3 Allergic Reactions

Metamizole is known to potentially cause severe allergic
reactions, especially when being administered parenter-
ally. The summary of product characteristics (SmPC) of
Novalgin® solution for infusion states that parenteral drug
administration is associated with a higher risk of anaphylac-
tic or anaphylactoid reactions in total. However, these reac-
tions are reported as rare events [16]. Within the reporting
period, there was one patient with an anaphylactic shock
after intravenous application of metamizole. The patient
recovered completely due to the promptly implemented
interventions. Our study revealed that most metamizole
administrations (around 90%) were given parenterally, simi-
lar to what was found in 2008 [56]. Also, the high propor-
tion of parenteral administration reflects that metamizole is
mainly used for severe pain and in patients requiring intra-
venous therapy.

4.2.4 International Safety Assessments by Authorities

In 2019, metamizole use had undergone a referral by the
Committee for Medicinal Products for Human Use (CHMP)
due to noted divergences in the product information of met-
amizole-containing medicinal products across EU member
states. In its scientific evaluation, the Committee concluded
that the risk—benefit balance of metamizole-containing
medicinal products remains unchanged. For children up to
14 years of age, the Committee recommends doses as actu-
ally stated in the German SmPC (8-16 mg/kg body weight
as a single dose up to 4 times daily at intervals of 6-8 h).
Further, the CHMP highlighted that no particular concerns
arose from the studies that included patients < 3 months old
[36, 37]. Therefore, there is no reason to generally reject the
administration of metamizole below the age of 3 months
[57].

Only recently, a debate emerged on another ADR of meta-
mizole. In 2020, the Pharmacovigilance Risk Assessment
Committee (PRAC) published their scientific conclusions
about a causal relationship between metamizole and drug-
induced liver injury based on available literature. As a result,
the PRAC called for the addition of a warning in the product
information and released a Direct Healthcare Professional
Communication letter (DHPC) about this ADR [58]. In our
study, no case report was found with regard to drug-induced
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liver injury. In the future, however, the metamizole-induced
liver injury needs to be investigated in paediatric inpatients
to find out more about this particular risk in minors.

4.3 Strengths and Limitations

To our knowledge, this is the first study evaluating metami-
zole drug utilisation in combination with stimulated spon-
taneous reporting system data in paediatric inpatients. As
drug utilisation from the same hospital was already pub-
lished for 1999 and 2008, we could compare metamizole
exposure between the studies directly. Drug utilisation data
were automatically extracted from the electronic medical
records, avoiding errors due to manual transcriptions. In
addition, our methodology only included the doses that were
actually administered. Especially in the case of on-demand
medication such as analgesics, a considerable difference
can occur between the doses prescribed and those actually
administered.

Our data do not reflect the picture of all inpatients, as
not all wards could be included in the analysis. This is
because the electronic medical record from which the pre-
scription data were extracted was only used on general pae-
diatric wards. Therefore, oncology, surgical or intensive
care patients were not included, and no conclusions can
be drawn about the frequency of metamizole use on these
wards. Moreover, our data only allowed the evaluation of
metamizole exposure, but not a precise characterisation of
clinical use by indication and dosage. However, from clini-
cal experience, we know that metamizole is mainly used for
short-term therapy following the hospital’s standard oper-
ating procedures (SOPs), such as for ‘postoperative pain’,
‘care after PEG placement’ and ‘first aid for scald and burn’.
In these SOPs, the dosage information is as follows: single
doses of 10—15 mg/kg, maximum 60 mg/kg per day [59].
Ziesenitz et al. showed that infants < 1 year of age need
lower metamizole doses (5 mg/kg) to achieve equivalent
adult exposure [60].

To date, there are only a few studies combining drug uti-
lisation with stimulated reporting system data, as we did.
By doing so, the individual drug risk can only be estimated
on a population level but not on an individual level. Also,
combining these sources for risk estimates, one has to be
very cautious as the data come from different databases and
may be biased. In the present study, it is hardly possible to
define the population at risk, as we only analysed the inpa-
tient data. As agranulocytosis can appear more than 28 days
after metamizole intake [53], it could be the case that the
patient has already been discharged, especially when taking
into account the median length of hospital stay of 3 days
(IQR 2-6) in our study. Moreover, three of our patients had
taken metamizole in the ambulatory setting and are there-
fore not included in the utilisation data. For these reasons,
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calculating the reporting rate or the incidence is not possible
from our point of view.

5 Conclusion

This study shows that metamizole use in paediatric inpa-
tients is common in Germany; the exposure was at around
30% of paediatric inpatients receiving medication on gen-
eral paediatric medical wards over a 5-year period. Few
but potentially life-threatening ADRs (e.g. agranulocytosis
and anaphylactic shock) were identified in association with
metamizole. In three of five identified ADRs, patients had
received metamizole in the ambulatory setting for at least
14 days. This highlights the risks associated with metami-
zole if used for a longer period and outside the licensed
indications.

Overall, however, the results of this study seem to sug-
gest that metamizole is a safe analgesic and antipyretic drug
if used for short-term periods. Nevertheless, awareness of
physicians and ward staff towards possible complications
is essential.

Stimulated hospital ADR reporting systems are an effec-
tive measure to monitor pharmacotherapy and improve
patient safety. They must continue to be promoted and
trained among health professionals.
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