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Abstract

Thrombocytopenia is a relatively common laboratory finding in
the intensive care unit (ICU) that may be caused by a variety of
triggers. Vancomycin may lead to the production of antibodies that
could precipitate a severe drop in platelet count. The objective of
the current report was to describe the development of severe throm-
bocytopenia during the infectious work-up of a critical care patient,
where an association between vancomycin and thrombocytopenia
was unexpectedly identified. The current report describes the case
of a 64-year-old female who presented with dyspnea on exertion
and resting hypoxia to an outside facility and was initially treated
for a chronic obstructive pulmonary disease exacerbation. She was
then transferred to Mayo Clinic for further care. After 72 h, she
acutely decompensated requiring increasing oxygen support with
a questionable infiltrate on chest imaging and was transferred to
the ICU. She was placed on non-invasive ventilation with poor gas
exchange and ultimately required intubation. Antibiotics were ex-
panded to include vancomycin. Within 72 h of antibiotic initiation,
her platelet count decreased from 379 x 10°/L to 7 x 10°/L. After
a negative heparin-induced thrombocytopenia panel and serotonin
assay, the antibiotics were discontinued and her platelet count sub-
sequently increased. Despite the fact that heparin is a common cul-
prit of drug-induced thrombocytopenia, the patient had no evidence
of this association. She received three doses of vancomycin prior
to the recognition of the association between this medication and
thrombocytopenia. Her platelet count only started to recover once
vancomycin was discontinued. In conclusion, vancomycin is com-
monly administered in the critical care setting and may lead to the
development of thrombocytopenia. Vancomycin-induced thrombo-
cytopenia is caused by antibodies that may remain for years after
last exposure. Appreciation of the association between vancomycin
and thrombocytopenia may ultimately lead to improved patient out-
comes.
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Introduction

Thrombocytopenia commonly occurs in the intensive care
unit (ICU) and may be present in up to 40% of admissions
[1]. The thrombocytopenic patient in the ICU has an in-
creased risk of bleeding and an increased risk of ICU mortal-
ity as compared to the non-thrombocytopenic patient (31%
vs. 15%) [1, 2]. The bleeding risk is significantly increased
once the platelet nadir is < 100 x 10°/L as compared to a na-
dir of > 100 x 10°/L (52% vs. 21%) and bleeding complica-
tions led to fatality in 23% of thrombocytopenic patients in
the ICU [1]. Common locations of bleeding include gastro-
intestinal, airways, cutaneous, puncture, and incision sights.
Moreover, a low platelet nadir (< 150 x 10°L) or a decrease
of platelet count to < 50% of admission has been demon-
strated as an independent predictor of mortality [1].

The cause of thrombocytopenia is frequently multifacto-
rial in origin. However, approximately one-half of thrombo-
cytopenic ICU patients have sepsis as the primary cause and
another one-third have infection as the primary cause. Ad-
ditional causes to consider, in decreasing order of frequency,
are liver disease, hypersplenism, disseminated intravascular
coagulation or other hematologic disorder, massive transfu-
sion, and medications. Chemotherapeutics, antibiotics, anti-
platelet drugs, digoxin, haloperidol, and others have all been
associated with thrombocytopenia [1, 3].

We present the case of a patient who had the antibiotic
vancomycin initiated due to concerns for sepsis and subse-
quently developed severe thrombocytopenia. Recognition of
vancomycin-induced thrombocytopenia led to immediate re-
covery of platelet count and to the successful outcome of the
patient. From this experience, we demonstrate that aware-
ness of vancomycin-induced thrombocytopenia and subse-
quent withdrawal can lead to rapid recovery of platelet count
during the infectious work-up of an ICU patient; thus, van-
comycin-induced thrombocytopenia should be recognized
early in the course of an infectious work-up in an ICU patient
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Figure 1. Platelet count trend (March 2009).

who subsequently develops severe thrombocytopenia.

Case Report

A 64-year-old female with a past medical history significant
for chronic obstructive pulmonary disease (COPD) on noc-
turnal home oxygen therapy, hypertension, obesity, peptic
ulcer disease, and chronic lower extremity edema presented
to an outside emergency department with complaints of dys-
pnea on exertion of several days duration. Additionally, she
reported upper respiratory tract symptoms of sore throat and
cough. Her initial work-up revealed resting hypoxia with
oxygen saturations between 85% and 89% with mild im-
provement after nebulizer therapy. She had no chest pain, a
normal electrocardiogram, negative troponins, and a normal
chest radiograph. She was treated with 750 mg intravenous
levofloxacin and transferred to Mayo Clinic Rochester, MN.

On arrival to Mayo Clinic, she was able to communicate
in full sentences with notable anxiety. Her initial exam re-
vealed limited air movement with faint expiratory wheezes
throughout. Admission labs demonstrated a white blood cell
count of 5.5 x 10°/L with 76% neutrophils, platelet count of
284 x 10°/L, hemoglobin level of 12.5 g/dL, arterial blood
gas of pH 7.36, pCO, 46, pO, 166, and negative influenza
swab. Given the initial presentation, she was treated for a
COPD exacerbation with oral prednisone 60 mg, intravenous
levofloxacin 750 mg, and scheduled bronchodilator nebuliz-
er treatments.
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On hospital day 3, she was ready for discharge. Howev-
er, immediately prior to discharge, she acutely decompensat-
ed with increased work of breathing and tachypnea requiring
increasing oxygen support. A chest radiograph demonstrated
a questionable consolidation in the left lower lobe. She was
given intravenous furosemide and transferred to the ICU for
further management of her hypoxic respiratory failure. Upon
arrival to the ICU, she was severely tachypneic with respira-
tory rates in the high 30s and anxious. She was placed on
non-invasive ventilation (BiPAP) for support. Initial labora-
tory work-up in the ICU at 15:13 demonstrated a hemoglo-
bin level of 13.2 g/dL, white blood cell count of 12.6 x 10%/L,
platelet count of 379 x 10°/L, and an arterial blood gas of pH
7.22,pCO, 77, pO, 223 after initiation non-invasive ventila-
tion. Her antibiotics were broadened to include vancomycin
and cefepime, stress dose steroids were administered, and a
computed tomography (CT) scan was performed to assess
for possible pulmonary embolism.

After her return from the CT, she deteriorated further ne-
cessitating endotracheal intubation. An arterial line and cen-
tral line were placed without incident. Her CT was reported
as showing left lower lobe parenchymal changes consistent
with an infectious bronchiolitis and a subsegmental pulmo-
nary embolus in the left lower lobe. The two subsequent
complete blood counts at 20:44 and 21:51 were reported as
a laboratory error. The third complete blood count at 00:26
demonstrated a platelet count of 7 x 10%L. The result was
rechecked and revealed a platelet count of 9 x 10%L. She
received two units of apheresis platelets with an increase to

Figure 2. Platelet count trend (January 2013).
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46 x 10°/L.

The severe thrombocytopenia prompted a coagulopathy
work-up. Her hemoglobin remained stable with no labora-
tory evidence of hemolysis. Her coagulation studies (interna-
tional normalized ratio and activated partial thromboplastin
time) were normal throughout. A thromboelastogram was
obtained and showed a slightly prolonged clot kinetic (K)
value, decreased alpha angle, and a decrease in maximum
amplitude consistent with her thrombocytopenia. A heparin-
induced thrombocytopenia antibody panel was collected in
the setting of recent low molecular weight heparin admin-
istration during the hospital course. The value was reported
as negative 24 h later. The remainder of her laboratory as-
sessment was unremarkable, including an electrolyte panel
and liver function tests. In addition, her infectious work-up
remained negative.

Her platelets declined once again to a nadir of 4 x 10%/L
on ICU day 2 requiring transfusion of two more units of
apheresis platelets. To confirm that the thrombocytopenia
was not due to heparin-induced thrombocytopenia, a sero-
tonin assay was obtained and reported as negative. One dose
of vancomycin was administered at ICU admission and two
doses the following day. Antibiotics were discontinued on
ICU day 3. Her platelets began to improve, and reached 269
x 10°/L on her dismissal 3 days after discharge from the ICU,
8 days after the discontinuation of the vancomycin.

She completed a treatment course for COPD exacerba-
tion consisting of levofloxacin and prednisone and was start-
ed on a heparin infusion once her platelet levels stabilized
for treatment of her pulmonary embolism. The heparin infu-
sion was transitioned to warfarin upon dismissal. She was
discharged without further sequelae.

Discussion

Thrombocytopenia in the ICU can be the cause of, or result
of a multitude of problems. Twenty-five to 38% of ICU pa-
tients will have a platelet count under 100 x 10°/L, while only
2-3% will have platelet counts below 10 x 10°/L [4]. While a
platelet count below 100 x 10%/L is considered “thrombocy-
topenic”, clinically significant bleeding often does not occur
until the platelet levels are much lower, below 10 x 10°L
[4]. Conversely, various clinicians have different cut off lev-
els depending on the invasiveness of the procedures, which
are often required by ICU patients. The differential diagnosis
of thrombocytopenia is broad and ICU patients often have
many risk factors, including sepsis, drug therapy (heparin,
antibiotics, and so on), disseminated intravascular coagula-
tion, liver and spleen disease, or hematologic disorders [4].
Drug-induced thrombocytopenia is an often overlooked
cause in ICU patients due to their multiple comorbidities and
ongoing intensive care issues. There is a long list of medica-
tions known to cause thrombocytopenia [3]. The estimated
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incidence is on the order of 10 per million population per
year, and often presents 1 - 3 weeks after the medication is
given with severe thrombocytopenia [5]. The primary ther-
apy is to stop the offending drug and transfuse platelets as
dictated by the clinical situation. Other therapies that have
been suggested include steroids, immune globulin, and intra-
venous anti-D antibodies [5, 6].

Antibiotics are often implicated in drug-induced throm-
bocytopenia and are commonly given to ICU patients. Since
its introduction, vancomycin has revolutionized the treat-
ment of serious bacterial infections and in particular, infec-
tions from Gram-positive cocci. As the number of methicil-
lin-resistant Staphylococcus aureus infections continues to
rise, vancomycin has become the cornerstone of antimicro-
bial therapy in these patients. Unfortunately, there are well-
documented vancomycin-related serious adverse effects
such as nephrotoxicity, neutropenia, and an anaphylactoid
reaction commonly referred to as Redman’s syndrome. In
addition, recent data implicate vancomycin in potentially
life-threatening thrombocytopenia [6]. It is known to cause
an acute, severe thrombocytopenia with an average nadir of
13.6 x 10°/L a median of 7 days after the initiation of vanco-
mycin (range 3 - 27 days) [6]. The diagnosis is often masked
by the numerous confounding issues in these patients such
as sepsis, disseminated intravascular coagulation, or a mul-
titude of other medications. The thrombocytopenia is often
refractory to platelet transfusions and resolves within days
of stopping the vancomycin [6]. Data published by Dry-
galski et al showed definitively the presence of vancomy-
cin-induced anti-platelet IgM and/or IgG antibodies in 34
patients who had been exposed to drug. Of the 29 patients
followed in the study, 10 patients had severe bleeding epi-
sodes presumed to be due severe thrombocytopenia. Of the
three out of the 10 patients who died, their platelet counts
were below 10 x 10%/L. In the 26 patients who survived, the
platelet counts returned to baseline once the offending agent
was removed [6].

The development and resolution of thrombocytopenia
in the present case followed a pattern very similar to that
experienced by the patients in the study by Drygalski et al.
Interestingly, a review of her medical records indicated our
reported incident was not her first episode of severe throm-
bocytopenia. In 2009, the patient presented to our institution
with a lower extremity infection associated with signs and
symptoms concerning for sepsis. A broad-spectrum anti-
microbial regimen that included vancomycin was initiated.
Within 7 h, the patient’s platelet count decreased from 300 x
10°/L at admission to 4 x 10%/L (Fig. 1). At the time, it was
unclear whether her profound thrombocytopenia was drug-
related or the result of consumption from disseminated intra-
vascular coagulopathy due to severe sepsis.

A peripheral blood smear indicated myelocytes and nu-
cleated red blood cells indicating a stressed bone marrow,
a common finding in severe sepsis. In addition, a serotonin
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release assay was negative for heparin-induced thrombocy-
topenia. The patient did require six units of packed red blood
cells and six units of platelets after she developed significant
gastrointestinal bleeding necessitating emergent endoscopy.
Areview of the patient’s medical records indicated that there
was concern for possible drug-induced thrombocytopenia,
but no specific drug was identified as the possible culprit.
At that time, the patient had been exposed to several antimi-
crobials including vancomycin and piperacillin/tazobactam.
These antibiotics were discontinued and patient was started
on tigecycline and ciprofloxacin. Eventually (days later and
after several platelet transfusions) the patient’s platelet count
stabilized. As her heparin-induced thrombocytopenia and
disseminated intravascular coagulation panels were nega-
tive, her thrombocytopenia was attributed to consumption
due to severe sepsis.

The patient remained well until our encounter with her in
2013 when she again presented with symptoms concerning
for possible sepsis. As in her previous episode in 2009, she
developed severe thrombocytopenia that was refractory to
platelet infusions. A comparison of the course of her throm-
bocytopenia during the two documented episodes shows
a very similar pattern on both occasions that is also com-
parable to the pattern seen by Drygalski et al. Once again,
serotonin release assay was negative for heparin-induced
thrombocytopenia. After her second dose of vancomycin,
we became highly suspicious of the drug after her throm-
bocytopenia worsened. The vancomycin was discontinued
following the third dose after a clear pattern of worsening
thrombocytopenia within 4 h of each dose was established.
Her platelet count subsequently stabilized and returned to
baseline by discharge (Fig. 2). Of note, our patient actually
required heparin for a pulmonary embolism well after her
thrombocytopenia had resolved. She tolerated the treatment
well without recurrence of her thrombocytopenia, further
confirming that her thrombocytopenia was not due heparin-
induced thrombocytopenia.

Conclusions

Thrombocytopenia is relatively common in the ICU and may
be caused by a wide variety of triggers or etiologies. After
exclusion of common causes, drug-induced thrombocytope-
nia should be recognized as a possible cause. Vancomycin is
commonly administered in this setting and may lead to the
development of thrombocytopenia. Vancomycin-induced
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thrombocytopenia is caused by antibodies that may remain
for years after last exposure. Appreciation of vancomycin-
induced thrombocytopenia may ultimately lead to improved
patient outcomes.
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