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Cloxacillin induced agranulocytosis:
A rare adverse event of a commonly
used antibiotic
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Abstract

Cloxacillin, a semisynthetic penicillin is a potent inhibitor of most penicillinase-producing Staphylococci. Use of high
doses of Cloxacillin for 6 weeks is recommended for the treatment of infective endocarditis caused by methicillin-
susceptible Staphylococcus aureus (MSSA). Here, we report a case of Cloxacillin-induced agranulocytosis in a patient
treated for MSSA native tricuspid valve endocarditis, which was resolved after discontinuation of the antibiotic. This case

report highlights a rare adverse event of a commonly used antibiotic.
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Introduction

Agranulocytosis is a serious condition with a mor-
tality rate of around 10%. Cloxacillin is commonly
prescribed for suspected Gram-positive infection.
It is used to treat culture-confirmed methicillin-
susceptible Staphylococcus aureus (MSSA) infec-
tion.! Cloxacillin-induced agranulocytosis is a
rare but serious adverse event which is preventa-
ble if suspected early. Here, we report a case of
Cloxacillin-induced agranulocytosis in a patient
treated for MSSA native tricuspid valve endocar-
ditis with metastatic infection.

Case presentation

A 21-year-old lady was presented with a 20-day his-
tory of high-grade, intermittent (two to three episodes
per day) fever, with recorded maximum temperature
of 103°F. The fever was associated with chills and
rigors, a 10-day history of painful right leg swelling,
and a 3-day history of dry cough with breathlessness

on exertion; 21 days before the onset of fever, she had
taken intramuscular injections in the gluteal region at
another hospital for abdominal pain and vomiting.
Following this, she had noticed pain and swelling
over the same region which progressed over a period
of 10days. She had no other significant systemic
symptoms. There was no significant past or family
history. She had normal bowel and bladder habits.
She had no addictions or co-morbidities. On exami-
nation, she was conscious, oriented, and febrile at
admission. Her pulse rate was 120min!, blood pres-
sure was 110/70mmHG, and respiratory rate was
25min'. All peripheral pulses were felt. She required
2L of oxygen via nasal prongs to maintain normal
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saturation. She had pallor and bilateral pitting pedal
edema, but no icterus, cyanosis, clubbing, or lym-
phadenopathy. She had no peripheral signs of infec-
tive endocarditis. She had bilateral tender gluteal
swelling of 3x3cm with significant warmth and
induration at the injection site. She also had a tender
fluctuant swelling suggestive of an abscess near the
right malleolus. Cardiovascular examination was
normal except sinus tachycardia. Respiratory exami-
nation revealed bilateral anterior and interscapular
mid and late inspiratory crepitations. The rest of the
systemic examination was normal.

A clinical diagnosis of probable Gram-positive
sepsis originating from a gluteal abscess secondary
to an intramuscular injection was considered.

Investigations

Investigations revealed 6.3 g/dL of hemoglobin
(microcytic and hypochromic), total white blood
cell count of 22,900 cells/mm3, 86% differential
white blood cell count of neutrophils, 10% lym-
phocytes, 4% monocytes, and platelet count of
150,000 cells/mm?. Biochemistry investigations
revealed 129 mmol/L of sodium, 3.7 mmol/L of
potassium, 17 mmol/L of bicarbonate, 21 mg/dL of
urea, and 0.64 mg/dL of creatinine. Liver function
test showed 1.4 mg/dL of total bilirubin, 1.2 mg/dL
of direct bilirubin, 5.9 g/dL of total protein, 1.9 g/
dL of albumin, 18 U/L of aspartate aminotrans-
ferase, 12 U/L of alanine aminotransferase, and
189 U/L of alkaline phosphatase. She was initiated
on intravenous meropenem after drawing three
blood cultures. Transesophageal echocardiogra-
phy revealed a single 10x 12mm freely mobile
vegetation in the tricuspid valve with associated
tricuspid regurgitation. Chest radiograph revealed
multiple nodular opacities in bilateral lung fields
suggestive of septic emboli. Ultrasonography of
the abdomen showed multiple hypoechoic lesions
in the spleen suggestive of abscesses not amena-
ble for aspiration. All three blood cultures grew
MSSA. A final diagnosis of MSSA native tricus-
pid valve endocarditis with metastatic infection
was made.

Treatment

She underwent drainage of the abscesses in the
gluteal and right malleolar regions. Antibiotics
were changed to intravenous Cloxacillin 2 g every
4h from day 2 of hospitalization, along with intra-
venous Gentamicin for the first 5 days.

Outcome and follow-up

Initially, she had shown clinical improvement with
resolution of fever and other clinical symptoms.
Her blood cultures became sterile after 7days of
antibiotics; 24days after starting intravenous
Cloxacillin, she developed leucopenia with marked
reduction in granulocytes along with high spiking
fever but no localizing symptoms. After drawing
blood cultures, her antibiotics were changed from
Cloxacillin to intravenous meropenem and vanco-
mycin. Repeated blood cultures were sterile. Her
symptoms resolved with improvement in total
white blood cell and granulocyte count, 8 days after
discontinuation of intravenous Cloxacillin. The
temporal relationship of Cloxacillin with changes
in the total and differential white blood cell counts
in the absence of alternate etiologies was sugges-
tive of Cloxacillin-induced agranulocytosis (Figures
1 and 2). This adverse event was classified as pos-
sible with a score of 7 according to the Naranjo
et al.’s> Adverse Drug Reaction Probability scale
(ADR). She was not rechallenged with Cloxacillin.
The antibiotics course of 6 weeks was completed
with intravenous Vancomycin. She was asympto-
matic and well after 6 months of follow-up.

Discussion

This case report demonstrates the rare adverse event
of a commonly prescribed antibiotic. Cloxacillin, a
semisynthetic isoxazolyl penicillin, is a potent
inhibitor of the growth of most penicillinase-pro-
ducing Staphylococci. It is rapidly excreted by the
kidney. There is also significant hepatic elimination
in the bile. Common side effects of Cloxacillin are
abdominal pain, nausea, skin rash, and diarrhea.
Agranulocytosis is a rare but serious adverse event
of Cloxacillin. According to Kramer et al.,? adverse
reactions are considered to be induced by the drug
if they develop a reasonable time sequence follow-
ing administration of the drug and resolve after
discontinuation of the same. Our patient fulfilled
the above-mentioned criteria. Drugs known to
cause agranulocytosis other than chemotherapeutic
agents include antibiotics (such as Trimethoprim/
Sulfamethoxazole, Cloxacillin, Chloramphenicol,
Ceftazidime, and Clindamycin), atypical antipsy-
chotics such as Clozapine; anti-thyroid drugs such
as Ticlopidine and Spironolactone; Carbamazepine;
Erythromycin; and Diclofenac Sodium.* A prospec-
tive study from Sweden showed that Cloxacillin-
induced agranulocytosis occurred in 4% of patients
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Figure 1. Change in granulocyte count during hospital stay in relation to administration of IV Cloxacillin.
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Figure 2. Change in total white blood cell count during hospital stay in relation to administration of IV Cloxacillin.

with infective endocarditis who were treated for
10days or more at the rate of 0.006 per treatment
day more than 10days.> However, the incidence of
adverse events with Cloxacillin-treated episodes
was lower than that of Penicillin G and Ampicillin.
Following discontinuation of the drug, neutrophil
count normalized within 2—4 days. The risk of this

adverse event was dependent on the length of treat-
ment and occurred mostly between days 15 and 30.
The risk also increased with daily dose of more than
9.8 g of Cloxacillin. The relationship of this adverse
event with prolonged duration of antibiotic use has
been reported earlier too.%” Our patient also
developed this adverse event after 24days of
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administration of intravenous Cloxacillin at a daily
dose of 12 g per day.

A few pathogenic mechanisms are considered
for this rare adverse event. One mechanism is the
direct toxic effect of f-lactam antibiotics on the
bone marrow. Neftel et al.®1° postulated that there
was both in vivo and in vitro inhibition of granu-
lopoiesis by B-lactam antibiotics. Other mecha-
nisms are immune related.!! Early studies by
Radermecker and Sanders showed that hemagglu-
tinin antibodies directed against B-lactam antibiot-
ics are demonstrated more in patients who were
recently sensitized than non-allergic patients.!>13
This significant correlation between the antibodies
and delayed adverse event was also demonstrated
later, which favors the mechanism of immune reac-
tion.> Recent studies on host microbe symbiosis
have shown that gut microbiota is an important
regulator of hematopoiesis and immunity. When
broad-spectrum antibiotics are administered for
more than 2weeks, there is depletion of the gut
microbiota leading to decreased hematopoiesis
since microbial compounds such as lipopolysac-
charides sustain steady-state production of neutro-
phils.!*16 Furthermore, rare single-nucleotide
polymorphisms in genes encoding drug transport-
ers and phase-1 or phase-2 enzymes could modu-
late response to antibiotics, which may be the
reason for inter-individual variation in therapeutic
effects and ADRs.!7-18 However, this rare adverse
event results in good outcome if recognized early
and the antibiotic was promptly discontinued.>-¢

Agranulocytosis is a rare but serious adverse
event of fB-lactam antibiotics. The risk increases
with higher mean daily dose and increased dura-
tion of treatment. Early recognition and discontin-
uation of the drug are essential to decrease
morbidity and mortality.
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