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General and Internal Medicine

Unusual clinical course

Vancomycin is an antibiotic commonly used for management of severe gram-positive infections. It is infrequent-
ly associated with hematologic adverse effects, ranging from isolated thrombocytopenia or neutropenia to pan-
cytopenia. Although the mechanism is poorly understood, it is considered an immune-mediated phenomenon.
A 46-year-old woman with a history of intravenous drug use presented having 2 months of lower back pain
associated with new acute lower-extremity weakness, numbness, paresthesia, and urinary/fecal incontinence.
Magnetic resonance imaging revealed L5-S1 osteomyelitis with an epidural phlegmon, and broad-spectrum an-
tibiotic coverage, including vancomycin, was initiated. On day 33 of treatment, the patient was noted to have
developed neutropenia, thrombocytopenia, and eosinophilia. Vancomycin was the suspected cause and was
replaced with daptomycin; laboratory tests for alternative causes of the bicytopenia were negative. Resolution
of the bicytopenia occurred 5 days after vancomycin was stopped, and the eosinophilia continued to improve.
The Naranjo adverse drug reaction probability scale score was 6, deeming vancomycin as the “probable” cause.
Routine blood analysis during long-term vancomycin therapy is crucial to identifying hematologic suppression
early. Prompt discontinuation of vancomycin is key to the management of the condition, with some case re-
ports advocating for filgrastim adjuvant therapy to accelerate recovery. Cases of recurrence of the cytopenia
with reexposure to vancomycin have been documented, and therefore inquiry into prior adverse reactions to
vancomycin is recommended. Given the widespread use of vancomycin and the potential risks of bleeding and
infection associated with thrombocytopenia and neutropenia, respectively, we caution physicians to be aware
of this rare adverse effect in patients on long-term vancomycin therapy.

Eosinophilia ¢ Neutropenia ¢ Thrombocytopenia ¢ Vancomycin
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Background

Vancomycin is a tricyclic glycopeptide, which is most often used
in the treatment of severe gram-positive bacterial infections, in
particular those caused by methicillin-resistant Staphylococcus
aureus (MRSA). It is typically associated with adverse effects in-
cluding hypersensitivity reactions, infusion reactions (eg, “red
man syndrome”), thrombophlebitis, nephrotoxicity, and oto-
toxicity [1]. Less commonly, hematologic adverse effects have
been noted to occur with vancomycin therapy, including re-
versible neutropenia (up to 8% event rate), thrombocytope-
nia, and pancytopenia [2]. Several published case reports have
identified these hematologic adverse effects occurring in iso-
lation. To the best of our knowledge, this is the first case re-
port of bicytopenia consisting of neutropenia and thrombocy-
topenia with absolute eosinophilia.

Case Report

A 46-year-old woman with a past medical history of intrave-
nous drug use and chronic anemia initially presented with a
2-month history of significant back pain. The day before pre-
sentation, the pain became unbearable, with acute onset of
weakness in her left leg, bilateral lower-extremity numbness
and tingling, and urinary and fecal incontinence. On examina-
tion, the patient had tenderness to palpation over the L3-S1
vertebrae as well as decreased rectal tone and weakness in
both dorsiflexion and plantar flexion of the bilateral lower ex-
tremities. She was also noted to have a left anterior shin ulcer,
which the patient reported to be chronic in nature. Magnetic
resonance imaging (MRI) of the lumbar spine revealed L5-S1
osteomyelitis with associated paravertebral fluid collection,
concerning for epidural abscess. The patient was given van-
comycin and ceftriaxone for empiric coverage on day 1 of hos-
pitalization. She subsequently underwent an L4-S1 laminecto-
my. Blood cultures and cultures from the epidural phlegmon
were obtained and resulted in no growth after 5 days. Left
shin wound cultures showed growth of Mycobacterium absces-
sus, and biopsy results showed granulomatous inflammation
with intracellular and extracellular acid-fast bacilli. On day 5
of hospitalization, ceftriaxone was discontinued and replaced
with cefepime; metronidazole was also started. On day 33 of
vancomycin treatment, the patient was noted to have leu-
kopenia, thrombocytopenia, and eosinophilia. Suspecting a
drug-induced adverse reaction to vancomycin, we decided to
discontinue vancomycin and start daptomycin. The rest of her
medication regimen remained unchanged, including scheduled
acetaminophen and oxycodone for pain, cyclobenzaprine and
pregabalin for neuropathic pain, and enoxaparin for deep ve-
nous thrombosis prophylaxis. Over the subsequent days, the
patient’s white blood cell (WBC) count and platelet count be-
gan to trend upward, and her eosinophil count started to trend
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downward. The platelet and WBC counts normalized by day
2 and day 5, respectively, after vancomycin cessation. Serum
studies such as antineutrophil cytoplasmic antibody (ANCA)
titers, an autoantibody associated with vancomycin-induced
hematologic reactions, and platelet smears to evaluate for
EDTA-induced pseudothrombocytopenia were not performed
at that time. The time course of serum studies and antibiotic
regimen are shown in Table 1. The patient completed her ad-
justed antibiotic regimen without further complications and
was discharged home in stable condition without any further
antibiotics. Two days after discharge, a follow-up MRI revealed
significant resolution of her paravertebral soft tissue inflam-
mation and L5-S1 abscess.

Other differential diagnoses were considered for this patient’s
hematologic findings. Hemophagocytic lymphohistiocytosis
was considered unlikely owing to the patient’s normal ferri-
tin level, absence of fever, and the fact that eosinophilia is not
a common finding in this condition. Disseminated intravas-
cular coagulation was also unlikely because this patient had
a calculated score of 2 based on the International Society of
Thrombosis and Hemostasis criteria [3]. Given the patient’s
concomitant leg wound and eosinophilia, vasculitis was also
considered but was ruled out based on the wound biopsy re-
sults. An autoimmune etiology was deemed less likely given
the lack of personal and family autoimmune history as well as
the better explanation of vancomycin-induced cytopenia, given
the time course. The Naranjo adverse drug reaction probabil-
ity for vancomycin was calculated as a 6, making vancomycin
a “probable” cause since this adverse reaction has previous
conclusive reports, appeared after the drug was given, im-
proved when the drug was discontinued, and other causes
were ruled out. Notably, daily metabolic panels revealed no
concordant renal dysfunction, indicating vancomycin-induced
nephrotoxicity was unlikely to be the cause of the eosinophil-
ia, although it has been shown to be associated with elevat-
ed eosinophil counts [4].

Discussion

Given the time course of the bicytopenia in our patient, it is
likely that the same pathophysiologic process was responsible
for the neutropenia and thrombocytopenia. While the etiology
of vancomycin-induced cytopenias has not yet been fully elu-
cidated, most evidence supports immune-mediated peripher-
al destruction as the cause over alternative possibilities such
as bone marrow suppression or sequestration. Antibodies to
neutrophils and platelets have been detected in cases of both
neutropenia and thrombocytopenia.

In cases of vancomycin-induced neutropenia, onset typ-
ically occurs after a minimum of 12 days of vancomycin
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Table 1. Complete blood count results with differentials and creatinine levels in the patient corresponding with antibiotic regimen.

Laboratory test

White blood cells

) 129 185 177 139 82 83 72 48 09 12 17 23 32 37 5
© Hemoglobin (g/dl) 125 111 123 105 102 105 111 114 112 108 111 98 102 103 112
 Hematocrit (%)  37.5 329 375 321 315 321 35 355 346 336 345 308 326 315 356
 Platelets (10%ul) 377 335 - 333 307 - 261 189 126 135 168 172 210 215 250
 Neutrophils (%) 67% 84% 75% 61% 50% - -  38% 22% 13% 16% 39% 41% 50% 47%
Eosinophils (%) 2% - 0% 7% 12% - - 13% 38% 20% 29% 20% 17% 16% 12%

gs:;{st‘;héllsoa ay 87 1554 133 85 41 - - 18 024 016 043 094 13 18 23

':;z ';lzf:'(lf oy 02 - 007 092 094 - - 063 034 024 049 046 056 059 06
' creatinine (me/dl) R o M o2 BEA o- REH - EH - BN - BN - B2

Vancomycin
1250 mg q12h

Daptomycin
10 mg/kg q24h

Metronidazole
500 mg gq8h

administration [5]. Numerous studies have found an increase
in serum ANCA during episodes of neutropenia, although a
causal relationship has never been established; one case re-
port found ANCA testing was negative following the with-
drawal of vancomycin after previously being positive during
an episode of vancomycin-induced neutropenia [6-8]. ANCA is
thought to induce peripheral destruction via a complement-
mediated mechanism, according to an in vitro cytotoxicity test
done by Akamizu et al on the serum of a patient with propyl-
thiouracil-induced neutropenia with elevated ANCA [9]. As an
alternative explanation, bone marrow suppression is a more
unlikely cause given the inconsistency across case reports on
bone marrow microscopic findings, the time lag after initial
vancomycin dose to the neutropenia, the absence of dose de-
pendence, and the rapid restoration of neutrophil and plate-
let counts once vancomycin is discontinued, as was seen in
our patient [8].

Thrombocytopenia induced by vancomycin is postulated to
also occur via an immune-mediated mechanism and most of-
ten reaches a nadir 8 days after initiation of therapy, although
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later times of onset have been documented [10]. Von Drygalski
et al identified the presence of vancomycin-dependent, plate-
let-reactive antibodies in 34 patients (20%) suspected of hav-
ing vancomycin-induced thrombocytopenia; no antibodies were
found in 25 patients taking vancomycin without thrombocy-
topenia [10]. In the presence of vancomycin, the antibody is
thought to bind to glycoprotein Ilb/llla and cause phagocytic
clearance by peripheral macrophages [11].

Eosinophilia is also an adverse drug reaction commonly linked
to vancomycin, although the mechanism of drug-induced eo-
sinophilia has yet to be elucidated [12]. Blumenthal et al
found that 30.25% (n=314) of patients treated with vanco-
mycin developed peripheral eosinophilia when compared
with control patients [13]. Isolated eosinophilia is common-
ly believed to be a benign finding and not a cause for altera-
tion of management; however, some reports suggest further
scrutiny may be required because an increased risk of rash,
renal injury, and DRESS syndrome can be linked to drug-in-
duced eosinophilia [12,13]. For example, some studies have
found eosinophilia to be associated in particular with cases
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of vancomycin-induced nephrotoxicity; therefore, evaluation
of renal function is prudent in patients on long-term therapy
who develop eosinophilia [4].

The neutropenia and thrombocytopenia in our patient were
significant and required changes in her clinical care. Our pa-
tient was placed on neutropenic precautions to avoid infec-
tion owing to her immunocompromised status. She was also
regularly monitored for evidence of active bleeding owing to
the thrombocytopenia. While drug-induced thrombocytopenia
is not typically associated with ecchymoses and hemorrhage,
one-third of the vancomycin-induced thrombocytopenia cas-
es reviewed by Von Drygalski et al had evidence of significant
bleeding at very low platelet counts [10].

In our patient, when the hematologic abnormalities were iden-
tified, vancomycin was promptly discontinued, and recovery of
her cell counts was noted by the fifth day after stoppage. For
continued MRSA coverage, we changed her medication to dap-
tomycin, but other options, per the Infectious Disease Society of
America guidelines, could have included linezolid or clindamy-
cin [14]. Another option to consider in similar patients is tei-
coplanin, an alternative glycopeptide; however, a retrospec-
tive study by Wu et al showed evidence that patients with a
history of vancomycin-induced neutropenia had an increased
incidence of developing neutropenia during long-term teico-
planin exposure [15]. While some reported cases have used
filgrastim to aid in restoring neutrophil counts, our patient
and other reported cases demonstrate that neutrophil counts
can recover spontaneously without adjuvant therapy [5,6,8].
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It is important to note that reexposure to vancomycin can po-
tentially induce a rapid reoccurrence of a previous cytopenia
because of the presence of long-lasting antibodies. Cases of
rapid development of thrombocytopenia with severe bleeding
within 24 hours of vancomycin reexposure in patients with
history of vancomycin-induced thrombocytopenia have been
reported [16]. Similar observations of reoccurrence of neutro-
penia have been made in patients with a history of vancomy-
cin-induced neutropenia [17].

Lastly, it is worth noting that hematologic adverse reactions
to vancomycin are not isolated to adult cases. Occurrences of
thrombocytopenia and pancytopenia in children as young as
newborns have been reported [18,19].

Conclusions

Vancomycin is an antibiotic commonly used for gram-positive
infections and is associated with various hematologic adverse
effects. In our case of suspected vancomycin-induced neutro-
penia, thrombocytopenia, and eosinophilia, prompt discon-
tinuation of vancomycin resulted in a rapid restoration of cell
counts without adjuvant therapy. Regular monitoring of cell
counts, regardless of patient age, and inquiring about prior ad-
verse hematologic reactions to vancomycin are key in the man-
agement of patients in need of long-term vancomycin therapy.
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