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Abstract
Objective. This case report describes a young female who developed agranulocytosis with blast cells in peripheral blood follow-
ing prolonged metamizole use after ankle surgery. Case Report. A 17-year-old female patient was admitted to the Department 
of Infectious Diseases due to high fever and sore throat. Initial diagnostics revealed agranulocytosis, followed by occurrence of 
blast cells and left shifted neutrophils in the peripheral blood, in subsequent days. Extensive further diagnostics were performed 
due to suspicion of leukaemia, which was excluded after flow cytometry and cytogenetic analysis of bone marrow aspirate. After 
all tests were completed, the patient disclosed that she had been using metamizole for four months following ankle surgery. Con-
clusion. In cases of agranulocytosis, involving a prolonged history of metamizole use accompanied by the presence of blast cells 
and granulocyte precursors in peripheral blood, we would recommend an initial diagnostic approach that includes a complete 
blood count with differential and flow cytometry of peripheral blood. Bone marrow aspiration may be postponed or deemed 
unnecessary if peripheral blood flow cytometry shows no aberrant populations and there are no other signs of leukaemia.
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Introduction
Metamizole, or dipyrone, is a non-opioid drug 
commonly used for its antipyretic, antispas-
modic and analgesic properties. It exhibits fa-
vourable gastrointestinal, cardiovascular and 
cerebrovascular tolerability in comparison to 
non-steroidal anti-inflammatory drugs (NSAIDs) 
(1, 2). Metamizole is used widely across numer-
ous countries, and in Slovenia it is listed among 
the most prescribed medications. Furthermore, 
the prescription of metamizole has been increas-
ing in recent years (1-3). Its administration is also 
included in the guidelines for postoperative pain 
management in children provided by the Pain 
Committee of the European Society for Paediatric 
Anaesthesiology (4). Despite its widespread use, 
metamizole has been banned in some countries 
due to its potential for severe adverse effects, such 

as agranulocytosis (1). Agranulocytosis is a severe 
form of neutropenia, characterized by an abso-
lute neutrophil count less than 0.2 × 109/L, with-
out any affect on other two cell lineages (5). This 
life-threatening condition poses a significant risk 
for severe infections, and commonly manifests 
within two months of initiating metamizole treat-
ment, with one third to half of the cases occur-
ring within the first week of treatment (1, 6). The 
mechanism of metamizole-induced agranulocyto-
sis is not yet fully understood. Likely contributing 
factors include an immune mediated mechanism, 
and the direct toxic effects of metamizole and its 
metabolites on granulocyte precursors (5). The es-
timated incidence of metamizole-induced agran-
ulocytosis varies significantly across studies, with 
some reports indicating a rate as high as one case 
per 1,439 prescriptions (6). 
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This report presents a case of agranulocytosis, 
most likely induced by metamizole use, with the 
unusual presence of blast cells in the peripheral 
blood, as a probable result of bone marrow regen-
eration and acute infection.

Case Report 

A 17-year-old female patient presented at the 
Outpatient Clinic of the Infectious Diseases 
Department, complaining of high fever and a sore 
throat. These symptoms had persisted for the pre-
vious week and failed to improve despite phenoxy-
methylpenicillin therapy. Physical examination 
revealed pale skin and typical signs of upper respi-
ratory tract infection.  She had no history of sig-
nificant illnesses, but had undergone ankle surgery 
five months earlier. She denied taking any medi-
cation regularly. The laboratory tests showed ele-
vated C-reactive protein (CRP), leukopenia and 
moderate anaemia (Table 1).  She was prescribed 
amoxicillin and sent home. 

Two days later, on follow-up, left-shifted neutro-
philic maturation with the presence of promyelo-
cytes, myelocytes, metamyelocytes and blast cells, 
was reported in a peripheral blood smear (Figure 1). 

Figure 1. Blast cell in peripheral blood smear.

Table 1. Laboratory Results

Laboratory test [unit] Outpatient clinic visit Follow-up visit* Discharge† Follow-up visit‡ Reference range

Leukocytes (109/l) 0.8 1.6 12.6 5.5 4.2 – 10.8

Erythrocytes (1012/l) 4.05 3.85 4.33 4.32 3.90 – 5.15

Haemoglobin (g/l) 97 95 108 1.7 120 – 154

Thrombocytes (109/l) 502 585 612 396 150 – 410

Blast cells (%) NA§ 5 0 0 -

Promyelocyte (%) NA 2 10 0 -

Myelocyte (%) NA 6 20 0 -

Metamyelocyte (%) NA 2 12 0 -

Band neutrophil (%) NA 4 4 0 -

Segmented neutrophil (%) NA 10 22 55 36 – 77

Eosinophils (%) NA 0 0 0 0.5 – 5.5

Basophils (%) NA 0 0 0 0.00 – 1.75

Lymphocytes (%) NA 61 26 40 20 – 44

Monocytes (%) NA 9 5 5 1.5 – 9.0

Plasma cells (%) NA 1 1 0 -

Band neutrophil (109/l) NA 0,1 0,5 0 -

Segmented neutrophil (109/l) NA 0.2 2.8 3.0 1.2 – 7.9

CRP (mg/l) 226 NA NA NA < 8

*Two days after outpatient clinic visit; †Four days after hospitalization; ‡Two months after discharge; §Not assessed.
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Due to the suspicion of leukaemia, she was ad-
mitted and underwent detailed diagnostic evalu-
ation. A bone marrow aspiration was performed. 
Morphological examination showed hypercellular 
bone marrow with decreased erythropoiesis, de-
creased megakaryopoiesis and increased granulo-
poiesis. The myelopoiesis-to-erythropoiesis ratio 
was 11:1 (normal ratio 3:1). The blast cell count was 
within the reference range (<5%), and Auer rods 
were absent. One third of all the mononuclear cells 
were hypergranular promyelocytes, however matu-
ration of the myelocytes beyond the promyelocyte 
stage was present. Flow cytometry revealed less 
than 1% of progenitor (CD34+) cells, with no ab-
errant lymphoid or myeloid populations detected 
in the bone marrow.  Karyotyping and molecular 
genetics were negative for rearrangements typical 
for lymphoid and myeloid proliferation, such as 
BCR::ABL1 ((t(9;22)) and PML::RARA (t(15;17)).

After the bone marrow aspiration test, the pa-
tient revealed a history of regular metamizole 
use, three times daily for the first two months fol-
lowing her ankle surgery. Her complete and dif-
ferential blood count (CBC DIFF) prior to ankle 
surgery was reviewed, showing no abnormali-
ties. Following two months of regular metamizole 
use, she continued with occasional use for follow-
ing two months. The metamizole treatment was 
stopped one month before the admission to our 
hospital. After consideration of additional anam-
nestic data and previous negative testing, she was 
diagnosed with agranulocytosis and increased 
bone marrow production, which could poten-
tially be attributed to prolonged metamizole use 
and recent infection. At discharge, her condition 
was stable with a slightly elevated blood leukocyte 
count, and the mild anaemia persisted with an ev-
ident left shift, although no blast cells were de-
tected. At the two-month follow-up appointment, 
complete resolution was observed, and her labora-
tory tests were unremarkable. No additional work 
up or follow-up was necessary.

Discussion
The patient was prescribed metamizole for postop-
erative pain after her ankle surgery. However, the 

patient did not have regular blood checks during 
her metamizole use, despite the fact that this is rec-
ommended when it is administered for extended 
periods (7). She did not inform her primary care 
physician nor the physician at the outpatient clinic 
about her prior metamizole use. As previously em-
phasized by Hoffmann et al., patients and health-
care workers must be aware of the risks associated 
with metamizole use. It is essential to seek medical 
attention promptly when a patient is using met-
amizole and symptoms of infections occur. The 
patient should be evaluated and treated by special-
ists experienced in managing febrile neutropenia. 
Furthermore, if a patient is still taking metamizole, 
it must be discontinued immediately (2, 5). The 
lack of awareness in this case endangered the pa-
tient’s safety, and contributed to delayed diagnosis 
of agranulocytosis. Since drug-induced agranu-
locytosis may manifest after a prolonged interval 
from the last dose of metamizole, it is crucial to 
obtain detailed anamnestic data and provide pre-
ventable action (2). If it is clinically assessed that 
the patient can be discharged to home care, they 
must be specifically advised upon discharge to 
seek immediate medical attention if any signs of 
new infection appear (5). 

The detection of blast cells in the peripher-
al blood during a follow-up visit was a particular-
ly critical finding, suggesting a possible malignant 
disease such as acute leukaemia (5). In our expe-
rience, almost all children with the presence of 
blasts in their peripheral blood, are diagnosed 
with acute lymphoblastic leukaemia or have pre-
leukemia. However, it is important to note that 
blast cells can also be present in newborns with 
low birth weight, in individuals with Down syn-
drome, and in severe cases of sepsis. More impor-
tant than the proportion of blasts in the peripheral 
blood is their interpretation in accordance with 
the clinical presentation. However, any presence 
of blasts should be evaluated by a haematolo-
gist (5, 8). When interpreting blast cells in a pe-
ripheral blood smear, the concomitant presence 
of other cells is important to consider in the dif-
ferential diagnosis. If blast cells are accompanied 
by granulocyte precursors, this primarily suggests 
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regenerative proliferation (9). This case scenario 
was seen in our patient, as an evident left shift was 
present in the peripheral blood smear. A useful pa-
rameter for differentiating agranulocytosis from 
leukaemia and other haematological disorders is 
also haemoglobin concentration. In agranulocyto-
sis, anaemia is generally absent or, when present, 
only mild. In contrast, other haematological dis-
orders accompanied by neutropenia typically ex-
hibit more pronounced anaemia (5). In our case, 
moderate anaemia was observed. Consequently, 
since abnormalities in multiple blood cell lineages 
increase the suspicion of leukaemia, bone marrow 
aspiration was performed to exclude the diagnosis. 
On the basis of the findings of the bone marrow 
examination, the diagnosis aligned more close-
ly with recovering bone marrow, a condition that 
might be related to the patient’s prolonged met-
amizole use and concurrent infection.

Conclusion

While the use of metamizole has been on the rise, 
an inadequate understanding remains among 
both patients and physicians regarding its poten-
tial severe adverse effects, such as agranulocytosis. 
Given the potentially fatal outcomes of agranulo-
cytosis, it is crucial for patients who develop clin-
ical signs of infection during or after metamizole 
administration to seek immediate medical as-
sistance from specialists experienced in manag-
ing febrile neutropenia. Healthcare professionals 
should promptly initiate suitable diagnostics and 
treatment. Additionally, discontinuation of met-
amizole is essential to prevent further compli-
cations. However, accurately diagnosing this 
condition can sometimes be particularly challeng-
ing. As evidenced by our case, the presence of blast 
cells, which are not typically seen in drug induced 
agranulocytosis, can mimic the manifestations of 
leukaemia. In the case of a history of metamizole 
treatment, we would recommend a more ratio-
nal initial approach that involves CBC DIFF and 
flow cytometry of peripheral blood. If the flow cy-
tometry does not reveal any aberrant lymphoid 
or myeloid populations, an invasive bone marrow 

analysis may be postponed or considered unnec-
essary. Subsequent patient management should 
include careful monitoring, with additional diag-
nostic interventions undertaken only if there are 
indications of disease progression, particularly if 
any signs suggestive of evolving leukaemia occur. 

What Is Already Known on This Topic: 
Metamizole is a widely used non-opioid analgesic and antipyretic. De-
spite its widespread use and inclusion in guidelines for postoperative 
pain management in children, it has been banned in some countries 
due to the risk of severe adverse effects, most notably agranulocytosis. 
Agranulocytosis is a potentially life-threatening condition due to a sig-
nificant risk for infections and is known to occur within two months of 
initiating metamizole therapy. Although the incidence of metamizole-
induced agranulocytosis varies, its potential severity underscores the 
need for careful monitoring of patients on prolonged treatment.

What This Study Adds: 
This study emphasizes the diagnostic challenges of metamizole-induced 
agranulocytosis, particularly when atypical findings, such as peripheral 
blast cells, mimic leukaemia. It highlights the importance of thorough 
patient history-taking, regular blood monitoring during prolonged 
metamizole use, and awareness among healthcare providers of delayed 
manifestations of agranulocytosis. The study proposes a rational diag-
nostic approach involving CBC DIFF and flow cytometry to minimize 
invasive procedures, while ensuring timely and accurate diagnosis, 
thereby improving patient safety and management.
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