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Figure 1  Patient’s time course for neutropenia and 
thrombocytopenia with exposure to piperacillin–
tazobactam therapy.

SUMMARY
We present the case of infected wet gangrene of right 
foot in the setting of poorly controlled type 2 diabetes 
in a 71-year-old woman. This patient presented 
with improved infection condition after intravenous 
piperacillin–tazobactam (PTZ) 2.25 gm every 6 hours 
treatment and below knee amputation surgery on day 3. 
However, neutropenia and thrombocytopenia developed 
on day 13. We consulted a haematologist and performed 
a series of examinations. However, no significant findings 
were noted thereafter. PTZ was suspected to be the 
most likely cause of neutropenia and thrombocytopenia 
and was hence terminated on day 14 (cumulative dose 
of PTZ: 126 g) following stabilisation of the infection 
condition. A transfusion was performed with two units 
of single donor platelets on day 14 and treated with 
intravenous dexamethasone 5 mg every 8 hours from 
day 14 to 16. Her white blood cell and platelet counts 
increased on day 15 and continued to recover thereafter.

Background
Piperacillin–tazobactam (PTZ) is one of the most 
widely used antibiotics for polymicrobial infections, 
especially in critically ill patients. It is well tolerated. 
Rare but severe haematological toxicity including 
neutropenia, haemolytic anaemia and thrombocy-
topenia have been found in the relevant literature.1 
The mechanisms of PTZ-induced neutropenia and 
thrombocytopenia are not clearly understood, but 
theories demonstrated that these could be immune-
mediated or a consequence of direct toxicity to 
myeloid precursors.2

Case presentation
A 71-year-old woman presented with infected wet 
gangrene of the right foot in the setting of poorly 
controlled type 2 diabetes. Hypertension and hyper-
lipidemia were significantly present in her medical 
history. The patient had never received any form 
of heparin products in recent 6 months, including 
heparin lock flush over venous catheter.

No history of other adverse drug reaction or 
haematological problems was found. The patient 
was started on intravenous PTZ 2.25 gm every 6 
hours for infection control after admission. Her 
other medication regimen had otherwise remained 
unchanged except in the case of premix insulin, 
which was changed to a basal bolus regimen. Due 
to sustained fever and a deteriorated infection 
range following PTZ therapy, we consulted a plastic 

surgeon, and amputation below the right knee was 
performed on day 3. Fever, leukocytosis and high 
C-reactive protein (CRP) levels improved and no 
systemic inflammatory response syndrome was 
observed following the operation. However, pete-
chiae nearby the operation wound was found on 
day 10.

Investigations
Laboratory findings on admission disclosed the 
following: white blood cell (WBC): 31 660/µL with 
neutrophil 29 760/µL, haemoglobin (Hb): 9.6 g/dL, 
platelet: 408×103/µL, CRP: 25.71 mg/dL, alanine 
aminotransferase: 26 U/L and creatinine: 1.6 mg/
dL with estimated glomerular filtration rate (eGFR) 
33.7 mL/min. However, laboratory analysis on day 
13 disclosed reduced WBC: 3420/µL with neutro-
phil 2462/µL, Hb: 10.4 g/dL and platelet: 48×103/
µL. Furthermore, the WBC and platelet nadirs of 
1330/µL (neutrophil: 190/µL; lymphocyte: 820/
µL) and 5×103/µL, respectively, with Hb of 10.0 g/
dL were observed on day 14. We had also checked 
abdomen sonography on day 14 for spleen size 
evaluation, while peripheral smear exam, infec-
tious, nutritious and autoimmune related workup 
were also examined meanwhile.

Differential diagnosis
The differential diagnosis of the neutropenia and 
thrombocytopenia included declined marrow func-
tion, destruction or consumption, disseminated 
intravascular coagulation (DIC), autoimmune-
induced cytopenias, primary haematological 
malignancy, heparin-induced thrombocytopenia, 
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Patient’s perspective

I felt nervous about the petechiae of operation wound developed 
on day 10. Physicians explained the risk of spontaneous 
bleeding to me. But they are not really sure about the reason 
of my decreased platelet count initially. Fortunately my platelet 
counts and white blood cell counts recovered after discontinuing 
antibiotics. And no major bleeding was observed during my 
hospitalisation.

Learning points

►► Neutropenia and thrombocytopenia are rare but severe 
adverse effects induced by piperacillin–tazobactam (PTZ).

►► Studies have indicated the risk factors for PTZ-induced 
haematological adverse effects as prolonged courses and 
increased cumulative doses.

►► PTZ-induced bicytopenia may occur even for treatments 
of relatively short durations and low cumulative doses. 
Therefore, monitoring haematological parameters in patients 
receiving this treatment is crucial.

infection, nutrition deficiency, drug related adverse effect or a 
sequestration effect.

The size of the spleen was deemed to be normal on abdominal 
sonography. D-dimer, fibrinogen and other coagulation studies 
did not suggest DIC. Autoimmune factors such as antinuclear 
antibody and rheumatoid factor showed negative result. No 
significant abnormality was found through peripheral smear 
exam. Heparin-induced thrombocytopenia was excluded by 
absent history of heparin usage. No further systemic inflamma-
tory response syndrome relapsed when bicytopenia developed. 
Normal serum albumin level also suggested well nutrition status. 
After reviewing the patient’s prescription and other potential 
causes of bicytopenia, PTZ was regarded as the most likely 
culprit. Probable drug-induced thrombocytopenia was therefore 
considered according to the clinical criteria.3

Treatment
PTZ was suspected to be the most likely cause of neutropenia 
and thrombocytopenia and was hence terminated on day 14 
(cumulative dose of PTZ: 126 g) following stabilisation of the 
infection condition. A transfusion was performed with two units 
of single donor platelets on day 14 and treated with intrave-
nous dexamethasone 5 mg every 8 hours from day 14 to 16. Her 
WBC and platelet counts increased to 3960/µL and 81×103/
µL, respectively, on day 15 and continued to recover thereafter 
(figure 1). Given the timing and changing of WBC and platelet 
counts, we considered both neutropenia and thrombocytopenia 
as side effects of PTZ treatment.

Outcome and follow-up
Due to improved bicytopenia and infection condition, the patient 
was discharged 1 week after termination of PTZ treatment.

Discussion
In our case, neutropenia and thrombocytopenia improved imme-
diately after PTZ termination, and we believed the findings to 
probably be PTZ-related. However, definite diagnosis requires 
re-exposure to PTZ following recurrent cytopenia, but this is 
unfeasible due to medical ethical considerations. To date, the 
exact incidence of PTZ-induced haematological adverse effects 
varied between cohort studies due to the difficulty of definite 
diagnosis in clinical practice. Studies have merely indicated the 
risk factors for PTZ-induced haematological adverse effects as 
prolonged courses and increased cumulative doses.4 5

According to the relevant literature, the cumulative dose of 
PTZ and its induced neutropenia varies between 204 and 612 g, 
and its minimum treatment course is 18 days.4 Systematic review 
revealed that the discovery of neutropenia associated with PTZ 
usage prior to 15 days of therapy is rare.6 We reported a case 
of PTZ-induced neutropenia and thrombocytopenia in relatively 
low cumulative doses (126 g) and shorter treatment duration 
(day 13). The possibility that PTZ may cause myelosuppression 
even for shorter treatment durations and lower cumulative doses 
must be considered.
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