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CASE REPORT
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Abstract

Metamizole sodium, a nonsteroidal anti-inflammatory drug, has been widely used in the last 100 years. Its efficacy as
an analgesic and antipyretic is unquestionable. Only few cases of acute kidney injury (AKI) induced by metamizole
sodium were reported in the medical literature. We report 11 adult patients with AKI that resulted from metamizole
sodium ingestion. The data suggest a good prognosis in these cases of AKI. Renal biopsies, corticosteroids treatment,
or renal replacement therapy seem to be not necessary. Hydration was sufficient to ensure spontaneous recovery.
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INTRODUCTION

Metamizole sodium was first synthesized by the German
company Hoechst AG in 1920, and its mass production
started in 1922. Metamizole sodium is a nonsteroidal
anti-inflammatory drug (NSAID) that has been widely
used as an analgesic and antipyretic agent. The usual
adult recommended dosage is up to 4 g daily in
divided doses. The most common brand names of
metamizole sodium include Novalgin, Analgin, and
Baralgin. Metamizole sodium is a popular analgesic
drug in Israel where its brand name is Optalgin
(dipyrone).1 Metamizole sodium is also widely used in
South America, South Africa, the Middle East, and
some European countries. In developing countries, this
drug is considered the first-line analgesic agent.2 Since
1974, metamizole sodium was banned in more than
30 countries including the United States, the United
Kingdom, Japan, Australia, and several of the European
Union member nations. It has been banned as a result
of the association of this agent with the potentially
lethal but rare adverse reaction – agranulocytosis.3–5

In addition, metamizole sodium may cause cuta-
neous and allergic idiosyncratic reactions, anaphylactic
shock, severe hypotension, and oligohydramnios.6,7 A
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reversible nonoliguric acute kidney injury (AKI) was
described in pregnant and healthy patients.8,9 AKI
caused by metamizole sodium may be dose dependent
or idiosyncratic.10 We report 11 adult patients who
developed AKI after metamizole sodium ingestion. A
review of the literature is also presented.

CASE REPORTS

During the years 2006–2010, 11 previously healthy
patients aged 18–29 years (4 males and 7 females)
developed nonoliguric AKI after metamizole sodium
ingestion. Demographic, clinical, and laboratory char-
acteristics are summarized in Tables 1 and 2. All
patients had no previous history of renal or any other
disease; their renal ultrasound studies and serological
blood analysis including C3, C4, ANA, ANCA, HbsAg,
and anti-HCV antibodies were within normal limits.
All patients were treated conservatively with oral and/or
intravenous fluids. None of the patients needed renal
replacement therapy. Kidney biopsy was performed only
in 1 of the 11 patients who presented with 2.3 g/day of
proteinuria.
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Table 1. Demographic and clinical characteristics of patients.

Patient 1 2 3 4 5 6 7 8 9 10 11

Age (years) 29 18 21 29 23 19 29 26 20 19
M/F M F M F F F M F M F F
Race Arab Arab Arab Arab Arab Arab Arab Arab Arab Arab Jew
BP0 (mmHg) 125/80 131/75 136/82 140/71 126/76 120/83 139/83 116/70 126/78 132/77 120/80
Pulse0 (beats per

minute)
58 80 62 78 60 80 68 88 84 80 82

Temperature (◦C) 36.8 36.6 36.5 36.8 36.5 36.8 36.6 37.5 36.9 37.0 36.8
Dipyrone/day (g) 10 5 3 4 10 2 3 10 3 3 3.5
Total dose (g) 10 5 6 12 10 4 9 10 6 9 3.5
Days 1 1 2 3 1 2 3 1 2 3 1
Other drugs/days No No No No No No
Diclofenac (mg) 75 200 75
Naproxen (g) 2
Paracetamol (g) 2 2
Complaints
Dayof complaints 2 7 2 7 3 4 4 4 5 4 3
Vomiting - + - + + + + + + + +
Abdominal pain + - - + + + + - + - +
Flanks pain + + + - - + - + - - +
Cause
Suicide + + +
Headache + + +
Back pain + +
Abdominal pain - - - + - + - - - + +
Admission + + + + + + + + – – +
Note: Dipyrone/day, daily total dose of dipyrone (g); other drugs/days, daily total dose of other drugs used (mg or g)/number of days
of other drugs ingestion; dayof complaints, period to appearance of complaints since dipyrone ingestion (days); BP0, blood pressure at
diagnosis; Pulse0, pulse at diagnosis.

RESULTS

Demographic and clinical characteristics of patients
are summarized in Table 1. Patients’ mean age is
22.8 ± 4.6 years and male to female ratio is 4:7. All
patients presented with normal blood pressure, heart
rate, and body temperature and without symptoms or
signs of volume depletion. Six patients used metamizole
sodium as a single agent and five patients used
combinations with NSAIDs or paracetamol. Seven
patients (64%) used metamizole sodium as an analgesic
agent for a short period of time in therapeutic doses
(up to 4 g daily). Furthermore, one patient who
developed AKI used only 3.5 g for 1 day. This
reaction may suggest the possibility of idiosyncratic
mechanism. Three patients used 10 g of metamizole
sodium in single dose for suicidal attempts. Vomiting
and abdominal and flanks pain were the common
complaints and appeared within a mean 4.1 ± 1.7 days
after the ingestion of metamizole sodium. Nine patients
were hospitalized and two were treated in outpatient
clinic.

Laboratory analysis, course, and management are
summarized in Table 2. Plasma BUN (PBUN0) and
creatinine (PCr0) at diagnosis were 28.94 ± 17.9 and
3.7 ± 2.1 mg/dL, respectively. In some cases the PCr
increased up to 9.0 mg/dL (mean 4.6 ± 2.7), then
dropped to mean levels of 1.2 ± 1.4 mg/dL within
1 week and to 0.8 ± 0.2 mg/dL after 3 months.
Proteinuria was below 1 g daily in 10 patients (91%)

and decreased to levels below 0.2 g daily within
1 week. Only one patient with higher proteinuria
(2.3 g/day) and slower recovery rate underwent a
kidney needle biopsy that showed components of mild
interstitial nephritis. The proteinuria in this patient
was decreased to 0.3 g daily within 2 weeks. Urinary
sediment showed RBC, WBC, and eosinophils in eight
(66.7%) patients. No leukocytosis or eosinophilia was
observed. The clinical presentation and laboratory
data including BUN/creatinine ratio and fractional
excretion of sodium did not indicate volume depletion
states. Nonoliguric AKI developed within 1 week after
the ingestion of metamizole sodium in all cases. All
patients were treated with oral and/or intravenous
fluids. Most of them developed polyuria, and serum
creatinine decreased within days without any specific
therapy.

DISCUSSION

To our knowledge, only 14 cases of AKI induced by
metamizole sodium were reported in the medical litera-
ture. Nine of them were reported in English literature.
Seven cases, under 18 years of age, came from Israel
where metamizole sodium is still a popular analgesic
drug,9,11 and two cases were reported from Spain7 and
Japan, respectively.12 Another five cases were reported
in non-English literature: two cases in Dutch and one
case each in Polish, Bulgarian, and French.13–17 In
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Table 2. Laboratory analysis, urinary output, and intravenous fluid replacements.

Patient 1 2 3 4 5 6 7 8 9 10 11

PBUN0 14 58 17 14 60 26 28 26 29 32 17
PCr0 2.6 9 1.78 1.85 6.47 2.9 3.2 2.8 1.95 2.1 2.67
PCr0 6.27 9 1.8 2.17 8.45 2.9 3.2 3.8 3.1 3.4 3.7
PCrw 2 0.88 1.42 1.16 1.49 0.92 1.47 0.77 0.96 1.3 0.78
UProtein0 2.3 0.13 0.58 0.3 0.94 0.15 0.67 0.31 0.29 0.19 0.471
UProteinw 0.34 0.12 0.17 NA 0.19 NA 0.18 0.16 0.13 0.15 0.441

USediment

RBC
WBC

-
-

-
-

RBC
WBC

RBC
WBC

RBC
WBC

RBC
WBC

RBC
WBC

RBC
WBC

-
-

RBC
WBC

UEos + – – + + + + + – NA +
BWBC 7.9 8.1 11.4 8.1 6.5 9.9 8.9 10.1 9.7 10.0 8.35
BEos 1.2 2.0 3.5 3.0 2.4 0.5 1.8 0.2 2.3 2.1 3.1
FENa 2.4 6 1 2.8 7.2 1.7 0.4 1.3 NA NA 1.8
Usg 1.015 1.005 1.010 1.010 1.005 1.005 1.005 1.005 1.015 1.004 1.01
DUODay1 1200 1500 2800 1800 1000 6100 3000 2200 1700 1900 1800
DUOMax 4500 4500 3800 3600 4000 8000 4000 7750 3200 3500 7000
DayMaxDUO 5 5 1 4 5 3 4 4 3 4 4
IV fluid + + + + + + + + – – +
PCr3m 1.1 0.7 1.18 0.8 0.68 0.65 1.0 0.56 0.8 0.95 0.65

Note: PBUN0 , plasma BUN at diagnosis (mg/dL); PCr0 , plasma creatinine at diagnosis (mg/dL); PCrMax , maximal plasma creatinine
(mg/dL); PCrw , plasma creatinine after 1 week (mg/dL); UProtein0 , urinary protein g/day at diagnosis; UProteinw , urinary protein g/day
after 1 week; NA, not available; USediment, urine sediment; UEos, urine eosinophils; BWBC, blood WBC (×1000/µL); BEos, blood
eosinophils (%); FENa, fractional excretion (%); Usg, urine specific gravity; DUODay1, daily urinary output 24 h after admission (mL);
DUOMax, maximal daily urinary output (mL); DayMaxDUO, day of maximal daily urinary output; IV fluid, IV fluid replacement; PCr3m ,
plasma creatinine at month 3 of follow-up (mg/dL).

this article, we report 11 cases, above 18 years of age,
who developed AKI as a result of metamizole sodium
ingestion.

Surprisingly, 10 patients (91%) were Arabs. All pa-
tients reported are living in the northwest of Israel where
Jews as well as Arabs live together and receive their
medical care in the same public institutions. Interstitial
nephritis is the most described pathological finding of
AKI caused by metamizole sodium.12 Berruti et al.18

reported one case of acute interstitial nephritis (AIN)
due to noramidopyrine ingestion that required steroid
and renal replacement therapy. In contrast, all 11 pa-
tients who we report received only conservative therapy
including oral hydration and/or intravenous fluids. AKI
was resolved spontaneously within a short period, about
1 week, in all patients. We did not perform kidney
biopsies in 10 (91%) patients because the levels of their
plasma creatinine decreased to normal values within
3–9 days.

Metamizole sodium can induce AKI by two pos-
sible mechanisms. The first mechanism is related to
reversible renal ischemia secondary to inhibition of
prostaglandin (PG) synthesis. This effect decreases
PG-mediated vasodilatation at the glomerular and
arteriolar levels by inhibition of the activity of
cyclooxigenase-1 and -2. Therefore, renal plasma
flow decreased and prerenal failure developed.19–22

Angiotensin II (ATII) and PGs (PGE2, PGI2) are
known to counteract on the level of vascular tone
in glomerular capillaries and arterioles.21 Situations
such as even mild volume depletion stimulate the
renin–angiotensin system resulting in high levels of

vasoconstrictive ATII, which is necessary to increase
glomerular filtration pressure and thereby maintain a
sufficient glomerular filtration. This situation requires a
sufficient local synthesis of vasodilatatory PGs (PGE2,
PGI2, PGD2) to counteract the action of ATII on
the vascular tone of afferent arterioles and glomerular
capillaries.21 The tone of glomerular capillaries is
under the control of mesangial cells situated in
direct contact with the capillary loops and containing
contractile elements capable of modifying indirectly
the tone of glomerular capillaries in response to ATII
stimulation. The second mechanism is related to the
development of AIN that is considered as a disorder
of immuno-allergic origin. An increased number of
eosinophils may be detected in blood or urine or both.
In severe cases, corticosteroid treatment is required.23

We assume that both mechanisms may contribute to the
development of AKI as a result of metamizole sodium
ingestion.

In summary, the data suggest that kidney biopsies
and specific therapy, usually, are not necessary in cases
of AKI resulting from metamizole sodium ingestion.
Hydration seems to be sufficient to ensure spontaneous
recovery.

CONCLUSION

AKI induced by metamizole sodium usually has a
good prognosis. Kidney biopsies, glucocortecosteroids
treatment, and renal replacement therapy seem to be
not necessary.

Renal Failure
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