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Abstract

- Arne Kandulski? - Karsten Giilow? - Lars Maier’ - Martina Miiller? - Hauke Christian Tews?

Background and objective Metamizole is a non-opioid ampyrone sulfonate compound with potent analgesic, antipyretic,
and spasmolytic effects. Agranulocytosis is a rare life-threatening complication of metamizole.
Case Here, we present the case of a 62-year-old patient who developed agranulocytosis as well as hemolysis after a single

administration of metamizole.

Conclusion This case illustrates the inherent allergic potential of metamizole and its effects on different hematopoietic cell

types.

Key Points

Agranulocytosis and hemolysis occurred simultane-
ously as a result of the first and single administration of
metamizole.

It is unclear which individual factors determine the
extent of a potential allergic reaction.

Patients receiving metamizole for the first time may
benefit from a close follow-up, in particular within the
first few weeks.

1 Introduction

Metamizole is still one of the most used analgesics in out-
patient and inpatient settings in Germany, whereas metami-
zole has been withdrawn from most major global markets
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including France, Australia, Japan, Canada, the UK, and the
USA [1-3]. Agranulocytosis caused by metamizole is a rare
but serious complication [4]. This case report highlights the
simultaneous occurrence of agranulocytosis and hemolysis
in terms of an allergic reaction to metamizole.

2 Case

A 62-year-old patient, a retired office worker of German
origin, presented for a scheduled revision of his transjugular
intrahepatic portosystemic shunt (TIPS) in May 2022. The
underlying disease was portal hypertension due to non-alco-
holic steatohepatitis liver cirrhosis. The esophageal varices
had progressed despite TIPS, so the patient was admitted
for testing and revision of the TIPS. In addition, there was
a known splenic vein thrombosis, which had been treated
with a stent implantation and initiation of anticoagulation
therapy in November 2018. Of clinical relevance, metabolic
syndrome was present as a cardiovascular and liver risk fac-
tor and etiology of liver cirrhosis.

On admission, the patient was in a good general con-
dition. Table 1 shows the medication on admission. An
angiographic intervention including a percutaneous trans-
luminal balloon angioplasty of the TIPS and a balloon per-
cutaneous transluminal balloon angioplasty of the splenic
vein stent were performed. Because of post-interventional
abdominal pain, a single dose of metamizole 1 g was admin-
istered orally in the evening following TIPS revision and a
balloon percutaneous transluminal balloon angioplasty of
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Table 1 Medication on admission

Drug Dose Schedule
Spironolactone 50 mg 1-0-0
Hydrochlorothiazide 25 mg 1-0-0
Ornithine aspartate 6g 1-1-1
Lactulose 10 mL 1-1-1
Rifaximin 550 mg 1-0-1
Duloxetine 30 mg 1-0-0
Ramipril Smg 1-0-0
Ursodeoxycholic acid 250 mg 1-1-1
Apixaban 5Smg 1-0-1
Insulin glargin units 0-0-0-16
Insulin lispro units 5-6-6
Metformin 500 mg 1-0-1
Semaglutide 0.25 mg 1-0-0

the splenic vein stent. Considering the medication history,
this was generally the patient’s first intake of metamizole.
The following day, the blood count of the patient showed
an agranulocytosis of 0.09/nL and an elevated indirect bili-
rubin of 10.3 mg/dL, with no increase of liver enzymes. A
manual differential blood count ruled out neoplasia of the
bone marrow, as no atypical cells were present. Individual
protective reverse isolation and antibiotic prophylaxis for
3 days were performed as well as a single application of
filgrastim (48 million units subcutaneously). Revisiting the
medication history, there was no change in medication dur-
ing the inpatient stay except for the single application of
metamizole, the single administration of a local anesthetic
(prilocaine 1% 10 mL) during the Sheldon catheterization,
and the application of an iodine-based contrast medium
(Cacique 300 120 mL) during angiography. Metformin was
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discontinued 2 days before hospital admission. Anticoagula-
tion was paused peri-interventionally (Fig. 1).

Further diagnostics were also performed regarding the
elevated indirect bilirubin. Haptoglobin was significantly
decreased, and free hemoglobin and lactate dehydrogenase
were significantly increased as a diagnostic specification
of intraluminal hemolysis. A repeated manual differential
blood count revealed no evidence of schistocytes. No previ-
ous hematologic disease was present. With continued intact
renal function and stable platelets, there was no evidence
of microangiopathy. Extracorporeal procedures were not
performed. Laboratory chemistry excluded glucose-6-phos-
phate dehydrogenase deficiency and paroxysmal nocturnal
hemoglobinuria. Hemoglobin electrophoresis revealed no
evidence of other hemoglobin disorders. Overall, there was
no evidence of corpuscular hemolysis. There was also no
blood transfusion. In addition, there was no hint of infec-
tious hemolysis. Furthermore, there was no evidence of for-
eign travel in recent years. Reticulocytes were adequately
elevated. The Coombs test was negative. In the setting of
hemolysis, the hemoglobin titer decreased only slightly from
12.6 to 11.5 mg/dL. Symptoms of anemia or pectanginal
symptoms were not present. In summary of all the findings, a
diagnosis of metamizole-induced agranulocytosis with con-
comitant simultaneous hemolysis was established (Table 2).

At the beginning of therapy, there was a rapid appro-
priate increase in granulocytes and a decrease in bilirubin
to baseline levels. Both cardiac and pulmonary functions
were stable throughout. There was consistently no elevated
body temperature and no symptoms of infection. Systemic
inflammation levels showed a discrete increase at a low
level. C-reactive protein increased from 5.5 to 12.2 mg/L.
Because of the rapid improvement and normalization of the
blood count with increasing granulocytes and significantly
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Table 2 Laboratory findings

04.05.2022 06.05.2022 07.05.2022 08.05.2022 09.05.2022

Leukocytes (1/nL) 4.12 0.59 4.47 4.56 5.14
Neutrophils (1/nL) 2.70 0.09 2.82 2.93 3.22
Eosinophils (1/nL) 0.04 0.01 0.05 0.10 0.07
Basophils (1/nL) 0.03 <0.01 0.03 0.03 0.06
Lymphocytes (1/nL) 0.86 0.18 0.63 0.90 1.16
Platelets (1/nL) 144 119 110 110 131
Erythrocytes (1/pl) 4.06 3.88 3.90 3.94 3.82
Hemoglobin (g/dL) 12.6 11.9 11.6 12.1 11.8
Free hemoglobin (mg/dL) 13.9 11.3 4.5
Bilirubin total (mg/dL) 53 8.3 11.9 9.6 6.8
Direct bilirubin (mg/dL) 1.2 1.2 1.6 1.5 1.5
Indirect bilirubin (mg/dL) 4.1 7.1 10.3 9.3 5.2
Creatinine (mg/dL) 0.64 0.71 0.64 0.70 0.64
Urea (mg/dL) 38 40 31 31 30

reduced hemolysis parameters, the administration of intrave-
nous immunoglobulins or steroids was not necessary. Next,
computed tomography and post-interventional imaging of
the TIPS as well as the splenic vein stent was performed.
Here, good therapeutic success was documented.

3 Discussion

Metamizole can affect hematopoietic cells in terms of an
allergic reaction [5-7]. This has been described particu-
larly for granulocytes, but an analysis of 161 reports of
metamizole-associated agranulocytosis failed to identify
individual risk factors [8]. The cause of hemolysis in our
patient case has been thoroughly investigated. Considering
several exposures in his history without evidence of changes
in his blood count, iodine-based contrast medium-induced
agranulocytosis and hemolysis seemed implausibly. It is well
known that the risk of an idiosyncratic allergic drug reac-
tion varies with the treatment duration and most cases occur
soon after a dose and are more common early after the first
treatments [9—11]. Further, there are only very few cases in
the available literature that show an association between an
iodine-based contrast medium and the occurrence of agranu-
locytosis or hemolysis [12, 13].

Moreover, we assume that both agranulocytosis and
hemolysis are due to the same drug and not two different
drugs independently of each other triggered rare complica-
tions at the same time. The most relevant differential diag-
nosis was hemolysis following TIPS dilatation. Hemolysis
occurs in 10-15% of cases after TIPS implantation. There-
fore, it is conceivable that TIPS dilatation with consecu-
tively altered hemodynamics may also be accompanied by
hemolysis [14, 15]. The pathophysiological mechanisms of
hemolysis upon TIPS implantation have not been clarified

in detail. In some cases, mechanical hemolysis due to TIPS
surface and shear stress accompanied by the occurrence of
schistocytes has been reported [15, 16]. However, Kuei et al.
reported hemolysis after TIPS implantation without schis-
tocytes. They hypothesized a collision injury of red blood
cells of sufficient severity to induce erythrophagocytosis, in
which damaged red blood cells are removed by the spleen or
circulating phagocytes [17]. In the case described here, no
schistocytes were detected in two manual differential blood
counts. In addition, there was a rapid decrease in hemolysis
parameters after discontinuation of metamizole. Free hemo-
globin decreased to a normal level and bilirubin decreased
to a baseline level 4 days later.

In reports of hemolysis after TIPS, there is generally a
decrease in bilirubin after about 12 weeks [14, 15]. We stud-
ied hemolysis associated with (1) revision of TIPS, (2) the
use of metamizole, and (3) a negative Coombs test. Given
the half-life of metamizole of approximately 3 h, this was
to be expected in the presence of a highly suspected drug-
induced autoimmune hemolysis. In the context of a type 2
allergic reaction and drug-induced hemolysis, it has been
described that hemolysis only occurs in the presence of the
specific trigger [18]. The pathophysiology of agranulocy-
tosis and the interaction between metamizole as well as its
metabolites and blood as well as progenitor cells are not
fully understood. Metamizole is largely metabolized gas-
trointestinally and hepatically when ingested. 4-Methyl-
aminoantipyrine is the active and the main metabolite. In
part, 4-methylaminoantipyrine is bound to plasma proteins.
Metamizole and its metabolites may act as hapten on the
surface of blood cells and lead to cell lysis after the bind-
ing of antibodies [19-22]. Further, in the presence of heme,
a weak antioxidative defense, impairment of enzymes, or
other highly oxidative compounds, 4-methylaminoantipyrine
cytotoxicity is increased and facilitates the development of
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neutropenia. Therefore, hemolysis may increase cytotoxicity
owing to an increased presence of heme. Having regard to
this link, in the presented case, hemolysis potentially con-
tributed to the occurrence of neutropenia [22, 23]. In addi-
tion to an immunologically induced destruction of mature
neutrophils, links between metamizole and bone marrow
depression through the interaction with progenitor cells are
described [21, 24]. An analysis of several case reports of
agranulocytosis showed that, particularly in cases with a
fatal outcome, there was concomitant bone marrow depres-
sion validated by bone marrow punctures [9]. In our case,
we primarily assume an interaction between metamizole
and mature blood cells considering the time course of the
immediate development of agranulocytosis after metamizole
administration and the increase of hemolysis parameters.
Finally, the affection of progenitor cells cannot be clarified
owing to the lack of a bone marrow puncture.

This case report presents simultaneous impairment of
multiple blood cell lines due to administration of metami-
zole. Consistent with our findings, Saint-Cyr Sylvestre et al.
reported on a 16-year-old African girl who developed a fatal
outcome after administration of metamizole (4.5 g daily for
2 weeks) and consecutive agranulocytosis, thrombocyto-
penia, and hemolysis [25]. The more blood cell lines that
are dysfunctional, the higher the clinical risk profile [9]. To
date, it remains unclear which factors play a role in deter-
mining which blood cells are affected and to what extent
in the allergic diathesis to metamizole. Some case reports
refer to several days of exposure to metamizole and describe
the involvement of only one hematopoietic cell line. Dosage
does not appear to be critical [8, 26, 27]. The overall risk
of agranulocytosis after metamizole was estimated by the
large International Agranulocytosis and Aplastic Anemia
(IAAA) study to be 0.5-15 per 1 million treatments over
1 week and the lethality rate of agranulocytosis was about
5-9% [28-30]. However, this analysis did not consider that
drug history and the potential previous use of metamizole
should be incorporated in the risk assessment. On the one
hand, in patients who have been taking metamizole for a
period of several months, there is quite a low risk of devel-
oping agranulocytosis. On the other hand, patients who
take metamizole for the first time have the greatest risk, in
particular during the first 2-4 weeks approximately [9, 26].
Thus, Klose et al. evaluated in patients with no prior intake
of metamizole a risk of one case of agranulocytosis at about
1500 prescriptions in a case-control study with data from a
large German health insurance fund. The observation period
was from January 2011 to March 2013. Data regarding treat-
ment duration and daily doses were not obtained [31]. Con-
sistent with these findings, Hedenmalm et al. presented a
similar risk assessment regarding agranulocytosis (one case
at about 1600 prescriptions) in an analysis of 66 Swedish
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case reports, but not all of the included case reports could
rule out a previous intake of metamizole [9].

Therefore, critical use of metamizole in certain clini-
cal situations may minimize the risk of allergic reactions.
Making patients aware of the symptoms of agranulocytosis
may help to recognize the complications more rapidly [32].
It is possible that serious complications could be avoided
by performing routine control blood tests after the initial
use of metamizole. However, routine venipuncture is likely
to be difficult to perform on a day-to-day basis given the
widespread use of metamizole in the outpatient setting
[33]. Further complicating is the fact that the interval from
metamizole application to hematologic complications varies
greatly in the literature. An analysis of 1448 publications
reported a median time of 13 days after metamizole use for
agranulocytosis to occur, but some cases with a very short
latency and the occurrence of agranulocytosis within 1 day
of metamizole administration are also described [34, 35].

In conclusion and in our specific case, in addition to a
type 2 allergic reaction, a type 1 allergic reaction should also
be discussed. However, as this patient presented no symp-
toms such as urticaria, exanthema, dyspnea, or vomiting, we
assume a type 2 allergic reaction in summary of the findings
[36]. In our case, the complication was rapidly recognized,
and appropriate measures were initiated. Fortunately, despite
a transient neutrophil count of <0.01/nL, the patient was
discharged after a full recovery [29].

4 Conclusions

This case report presents the simultaneous occurrence of
neutropenia and hemolysis as a result of metamizole admin-
istration. Although metamizole-induced neutropenia with
concomitant hemolysis occurs, the potentially life-threaten-
ing course requires an early diagnosis and close monitoring
for complications. Currently, there are no known risk factors
associated with a higher incidence of these adverse events.
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