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Background

Vancomycin has only rarely been implicated as a cause of thrombocytopenia, and 
there is only limited evidence that this complication is caused by immune mecha-
nisms. We conducted a study to determine whether thrombocytopenia is caused by 
vancomycin-dependent antibodies in patients being treated with vancomycin.

Methods

We identified and characterized vancomycin-dependent, platelet-reactive antibodies 
in patients who had been referred for testing during a 5-year period because of a 
clinical suspicion of vancomycin-induced thrombocytopenia. We obtained clinical 
information about the patients from their referring physicians.

Results

Drug-dependent, platelet-reactive antibodies of the IgG class, the IgM class, or both 
were identified in 34 patients, and clinical follow-up information was obtained from 
29 of these patients. The mean nadir platelet count in these patients was 13,600 per 
cubic millimeter, and severe bleeding occurred in 10 patients (34%). Platelet levels 
returned to baseline in all 26 surviving patients after vancomycin was stopped. In 
15 patients, the drug was continued for 1 to 14 days while other possible causes of 
thrombocytopenia were investigated. Vancomycin-dependent antibodies were not 
found in 25 patients who had been given vancomycin and in whom thrombocyto-
penia did not develop.

Conclusions

Severe bleeding can occur in patients with vancomycin-induced immune thrombo-
cytopenia. The detection of vancomycin-dependent antiplatelet antibodies in patients 
receiving the antibiotic in whom thrombocytopenia develops, and the absence of 
antibodies in patients given the drug in whom platelet counts remain stable, indi-
cate that these antibodies are the cause of the thrombocytopenia.
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Many medications can induce anti-
bodies that cause thrombocytopenia.1,2 
Neutropenia is a well-recognized com-

plication of therapy with vancomycin, a glyco-
peptide antibiotic widely used for the treatment 
of bacterial infections that are resistant to other 
agents.3-5 However, we have found reports of only 
12 cases of thrombocytopenia associated with 
exposure to this agent,6-9 and there is only lim-
ited evidence for an immune mechanism under-
lying the thrombocytopenia.6,7 Patients receiving 
vancomycin may have life-threatening bacterial 
sepsis and are often given heparin; vancomycin 
may not be considered as the cause of thrombo-
cytopenia in such patients because both sepsis 
and treatment with heparin are frequently asso-
ciated with thrombocytopenia.10-12

In this report, we summarize clinical and labo-
ratory findings in 29 patients in whom throm-
bocytopenia developed while they were receiving 
vancomycin, and we present evidence that this 
complication was caused by vancomycin-depen-
dent, platelet-reactive antibodies. Our observations 
indicate that vancomycin-induced immune throm-
bocytopenia can cause life-threatening bleeding 
in an acutely ill patient being treated with this 
antibiotic and that vancomycin as a cause of throm-
bocytopenia can be overlooked.

Me thods

Patients

From 2001 through 2005, serum samples from 
patients in several parts of the United States in 
whom vancomycin-induced thrombocytopenia was 
suspected were referred to the Platelet and Neutro-
phil Immunology Laboratory at the BloodCenter 
of Wisconsin (Milwaukee) to be tested for van-
comycin-dependent antibodies. Information about 
the hospital course of antibody-positive patients 
was obtained from their referring physicians and 
by one of the authors, who was directly involved 
in the care of six of the patients. Serum samples 
from 25 patients who were treated with vanco-
mycin for at least 6 days and in whom thrombo-
cytopenia did not develop were obtained at the 
Froedtert Memorial Lutheran Hospital, in Mil-
waukee. The institutional review boards of the 
BloodCenter of Wisconsin and the Froedtert Me-
morial Lutheran Hospital approved the study.

Detection of drug-dependent antibodies

Drug-dependent, platelet-reactive antibodies were 
detected by flow cytometry according to previ-
ously described methods.13 Each patient sample 
was tested against normal platelets in the pres-
ence and absence (control) of vancomycin, 0.3 mg 
per milliliter. After the samples had been washed 
in buffer containing vancomycin at the same con-
centration as that in the primary mixture, plate-
let-bound immunoglobulins were detected with a 
fluorescein-labeled anti-immunoglobulin reagent. 
A positive reaction was defined as one in which 
the increase in the mean fluorescence intensity 
of platelets after vancomycin therapy was at least 
twice that in control serum samples. Reactions of 
this degree always exceeded control values by at 
least 3 SD. The optimal concentration of vanco-
mycin for the detection of vancomycin-dependent 
antibodies was 0.3 mg per milliliter; higher con-
centrations of vancomycin caused nonspecific 
binding of IgG to platelets.

R esult s

Serologic findings

Vancomycin-dependent, platelet-reactive antibod-
ies of the IgG class, IgM class, or both were de-
tected in 34 patients (about 20% of the samples 
referred for testing). Follow-up clinical informa-
tion was obtained from 29 patients (mean age, 
66 years; range, 37 to 87), of whom 15 were men. 
Twenty-three patients had been given the antibi-
otic for treatment of Staphylococcus aureus infections, 
three for fever of unknown origin, and three for 
prophylaxis against postsurgical infection.

Figure 1 shows the clinical course of a repre-
sentative case of vancomycin-induced thrombo-
cytopenia in a 69-year-old woman with staphylo-
coccal osteomyelitis after a surgical procedure. 
Figure 2 is a representative assay showing a van-
comycin-dependent antibody. Of the 29 patients 
for whom follow-up information was available, 16 
had only IgG antibodies, 3 had only IgM antibod-
ies, and 10 had both IgG and IgM antibodies. Fig-
ure 3 compares the reactions of serum samples 
from these patients with those of samples from 
25 patients who were given vancomycin but did not 
have thrombocytopenia. No vancomycin-depen-
dent antibodies were detected in any of the 10 pa-
tients with quinine-induced thrombocytopenia 
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