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Abstract

Piperacillin/tazobactam (TZP) is a beta-lactam antibiotic used for the 
treatment of many infections and is generally considered safe. Neu-
tropenia is a rare but serious adverse effect of TZP. In this study, we 
present the case of piperacillin/tazobactam-induced neutropenia in an 
elderly patient, from which clinical data and blood samples were col-
lected. Leucocytes and neutrophils counts were decreased on day 3 
after initiating the treatment and worsened on day 5. We hypothesize 
that TZP might be able to cause neutropenia in a period shorter than 
10 days. The relation between the duration of treatment with TZP and 
the onset of neutropenia requires additional studies.
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Introduction

Piperacillin/tazobactam (TZP) is a combination of a semi-syn-
thetic ureidopenicillin and a beta-lactamase inhibitor, with an 
extended spectrum of action against beta-lactamase producing 
organisms and an increased activity against Pseudomonas aer-
uginosa when compared with other penicillins [1]. Its known 
adverse effects include hypersensitivity reactions, neurotoxic-
ity, hepatotoxicity, electrolyte and acid-base disturbances, and 
bleeding disorders [1]. In addition, bone marrow suppression is 
a recognized adverse drug reaction of beta-lactam antibiotics, 
including neutropenia, thrombocytopenia and rarely hemolytic 
anemia [1]. A recent systematic review has supported the as-
sumption that piperacillin can also have such adverse effects [2].

Neutropenia is defined as a decrease in the circulating 
neutrophils in the non-marginal pool to less than 1,500 cells/

mm3 [3]. It is classified as mild, moderate or severe based on 
the absolute neutrophil count (ANC), with the latter measuring 
the number of neutrophil granulocytes present in the blood. 
Mild neutropenia is defined as an ANC of 1,000 - 1,500 cells/
mm3, moderate neutropenia with an ANC of 500 - 1,000 cells/
mm3, while severe neutropenia refers to an ANC lower than 
500 cells/mm3 [4]. Most of the neutrophils are contained in 
the bone marrow, either as mitotically active or post-mitotic 
mature cells [5].

The reduced number of neutrophils makes patients ex-
tremely vulnerable to infection [6] and the risk of bacterial 
infection is related to both the severity and duration of the neu-
tropenia.

There seems to be a relationship between the duration of 
TZP treatment and the onset of neutropenia. Most reviewed 
studies showed that neutropenia rarely develops before 10 
days of treatment [7-9]. In one of the published case reports, 
a patient developed agranulocytosis on day 17 while receiving 
TZP treatment for an intracranial infection [10]. The mech-
anism by which TZP causes neutropenia is unclear but it is 
believed that piperacillin causes proliferation arrest of the my-
eloid cells [11]. Moreover, a published case report has detected 
immunologically mediated neutropenia in the presence of IgG 
antibodies against penicillins [12].

We report a case of neutropenia that occurred in a patient 
treated with TZP for pneumonia before 10 days of treatment. 
Monitoring for hematological parameters is crucial in a patient 
receiving piperacillin even for a short period.

Case Report

A 91-year-old man with a history of diabetes and benign pro-
static hypertrophy, treated with glimepiride and alfuzosin re-
spectively, was admitted to the intensive care unit (ICU) at the 
Lebanese Canadian Hospital (Lebanon) in March 2017 with 
dyspnea. On admission, his temperature was 37 °C, with a 
blood pressure of 90/50 mm Hg, a pulse of 76 beats per minute 
and an oxygen saturation of 92% on room air. A chest X-ray 
showed a pleural effusion and a right lower lobe pneumonia. 
He was treated with TZP at a dose of 4.5 g IV every 8 h. The 
complete blood count at baseline (day 1) showed a microcytic 
hypochromic anemia (Hb = 10.4 g/L, Ht = 32 g/L, GR = 4.24, 
MCV = 76, MCH = 24), a white cell count (4,200 cells/mm3) 
(46% neutrophils). On day 2 and 3, the patient was hemody-
namically stable and the dyspnea improved. On day 3, the pa-
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tient developed a leucopenia with a white cell count of 2,900 
cells/mm3 associated with neutropenia (neutrophils 46%). On 
day 5 of treatment, the neutropenia worsened (neutrophils 
26%) and the white cell count was 3,000 cells/mm3 (Table 1). 
TZP was discontinued and the patient received levofloxacin. 
The white cell count came back to normal 3 days after stopping 
TZP (data not shown). The sputum culture was negative.

Discussion

Piperacillin is an aminobenzyl penicillin derivative used for 
the treatment of infections caused by certain organisms (Pseu-
domonas aeruginosa, Klebsiella, etc.). Mild infections require 
a dose of 4 - 12 g/day; however, serious infections require a 
higher dose (12 - 24 g/day) [13]. In most studies, large cumu-
lative doses are required for the onset of neutropenia, a side 
effect not commonly reported [1]. Neutropenia is an uncom-
mon but serious adverse event of piperacillin. There have been 
several previous reports of neutropenia and bone marrow sup-
pression following the use of piperacillin and TZP. A system-
atic review of studies on the relationship between piperacillin 
use and neutropenia suggests that the occurrence of neutro-
penia varies between 0.04% and 34% among individuals ex-
posed to this drug [2]. Moreover, a retrospective cohort study 
in patients treated with piperacillin for osteomyelitis showed 
that 34% (14 of 41) of patients treated for more than 10 days 
developed neutropenia. It is of note that cumulative doses of 
piperacillin administered to neutropenic patients were higher 
than those administered to non-neutropenic ones [14].

In six previous reports of patients receiving piperacillin 
to treat osteomyelitis, pneumonia, cystic fibrosis and abscess, 
neutropenia has been reported 15 days after the start of therapy 
[7, 9, 12]. In four other published case reports of patients be-
tween 19 and 50 years, receiving TZP (dose = 4.5 g IV every 
8 h) to treat pancreatic infections, pneumonia, osteomyelitis, 
neutropenia has been reported 16 - 25 days after initiation of 
treatment [9, 15, 16]. In one of these cases, the patient received 

metronidazole and amikacin as well. However, metronidazole 
was unlikely to be the cause because it had been administered 
12 h prior to the appearance of neutropenia and amikacin had 
never been implicated as a cause of neutropenia [15]. Bone 
marrow examination in another case detected a maturation ar-
rest of granulocytic cells [9]. After suspecting a TZP-induced 
bone marrow suppression due to TZP, the medication was dis-
continued immediately in all cases, with the neutrophil counts 
recovering completely 4 - 6 days after stopping the drug [9, 
15, 16].

A retrospective analysis in 38 children with cystic fibro-
sis (age = 14 years) receiving TZP courses had detected six 
cases of fever, malaise, and headache during treatment without 
signs of acute infection. Out of these 38 cases, three children 
developed neutropenia between day 11 and day 15 of treat-
ment. These children had received a higher cumulative dose 
of TZP than in the unaffected group. After discontinuation of 
TZP, blood cell counts were normalized [17].

Moreover, FDA Adverse Event Reporting System Data-
base (AERS Database) detected 366 cases of hematological 
disorders (50% neutropenia and 27% leucopenia) following 
piperacillin administration, with neutropenia occurring on 
days 5 - 15 in 62 of these cases.

Bone marrow toxicity, mainly neutropenia, has been de-
scribed as an uncommon secondary effect of TZP, and is usu-
ally related to large cumulative dose in many published cases 
[9, 15-17]. In our 91-year-old patient, neutropenia occurred 
without evidence of cumulative dose administered. Thus, we 
hypothesize that the neutropenia can be related to the medica-
tion itself and not to the cumulative dose. Further research are 
needed to evaluate this correlation.

Conclusion

Bone marrow suppression, especially neutropenia, is a serious 
adverse effect of TZP, which should be kept in mind while 
treating patients with this drug. Neutropenia occurred 3 days 

Table 1.  Laboratory Tests Results During Hospitalization

Day 1 Day 3 Day 5
White blood cells count 4,200 2,900 3,000
Neutrophils 48% 46% 26%
Lymphocytes 41% 42% 62%
Eosinophils 1% 2% 2%
Monocytes 10% 10% 10%
Hematocrit 32 28 27
Hemoglobin 10.4 9.1 8.9
Red blood cells count 4.24 3.7 3.59
Mean corpuscular volume (MCV) 76 75 75
Mean corpuscular hemoglobin (MCH) 24 25 25
Mean corpuscular hemoglobin concentration (MCHC) 31.9 32.9 33.1
Platelets 212,000 171,000 148,000
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after the start of piperacillin treatment, despite being reported 
after 10 days of treatment in previous papers. Therefore, the 
association between the duration of treatment with TZP and 
the onset of neutropenia requires additional studies.
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