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Vancomycin-induced Immune Thrombocytopenia Proven by
the Detection of Vancomycin-dependent Anti-platelet
Antibody with Flow Cytometry
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Abstract

Vancomycin-induced thrombocytopenia is a rare adverse reaction that may be overlooked because no spe-

cific diagnostic test is currently available. We herein report a patient with vancomycin-induced immune

thrombocytopenia who was diagnosed by the detection of vancomycin-dependent anti-platelet antibody with
flow cytometry. An IgG antibody in the patient’s serum reacted with platelets only in the presence of vanco-
mycin. Severe thrombocytopenia gave rise to life-threatening gastrointestinal bleeding, which was quickly re-
solved after effective platelet transfusion following the cessation of vancomycin administration. This report
suggests that the flow cytometric test is useful for the differential diagnosis of thrombocytopenia and platelet
transfusion should be performed after the cessation of vancomycin administration.
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Introduction

Vancomycin, a glycopeptide antibiotic, is widely used to
treat infection with resistant Gram-positive bacteria such as
methicillin-resistant Staphylococcus aureus (MRSA). It is
well known that vancomycin has several adverse reactions
including nephrotoxicity, ototoxicity, and red man syn-
drome (1-4). Vancomycin-induced thrombocytopenia is a
rare adverse reaction, however, it may be underestimated be-
cause of the lack of a specific diagnostic test (5-7). Von
Drygalski et al. recently demonstrated that vancomycin-
induced thrombocytopenia was induced by drug-dependent
anti-platelet antibodies that could be detected by flow cy-
tometry (8). We herein present a case of vancomycin-
thrombocytopenia followed by life-
threating gastrointestinal bleeding that quickly recovered af-
ter discontinuation of the drug. Using flow cytometry, we
identified a vancomycin-dependent anti-platelet antibody in

induced immune

the patient’s serum and accordingly made a diagnosis of
vancomycin-induced immune thrombocytopenia.

Case Report

A 72-year-old woman with a history of hypertension was
admitted for dyspnea and edema. Laboratory studies showed
the following results: hemoglobin, 7.5 g/dL; white blood
cells, 1.4x10%/uL; platelets, 27.3x10*/uL; creatinine, 13.1
mg/dL; blood urea nitrogen, 137.7 mg/dL; Na, 133 mEq/L;
K, 6.1 mEq/L; Cl, 103 mEq/L; total protein, 6.3 g/dL; C-
reactive protein, 15.3 mg/dL; and brain natriuretic peptide
(BNP), 5,930 pg/mL (Table). Chest radiography revealed an
enlarged heart shadow and infiltrative shadow in the right
upper lung field. Therefore, the patient was diagnosed with
pneumonia, acute heart failure, and acute renal failure. Re-
nal failure was considered to result from an antineutrophil
cytoplasmic antibody (ANCA)-associated vasculitis because
tests for anti-myeloperoxidase antibodies (MPO-ANCA)
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Table. Laboratory Data on Admission.
WBC 14,000 /pL T.Pro 6.3 g/dL CRP 15.30 mg/dL
Ne 871 % T.Bil 0.7 mg/dL BNP 5930 pg/mL
Ly 7.7 % AST 65 IU/L
Mo 50 % ALT 37 IU/L
Eo 0.1 % LD 497 IU/L
Ba 0.1 % g-GTP 25 IU/L
RBC 260 x10*/pL ALP 413 IU/L
Hb 7.5 g/dL BUN 137.7 mg/dL
Ht 225 % CA 12.0 mg/dL
PLT 27.3 x10*/pL Cr 13.1 mg/dL
Na 133 mEq/L
K 6.1 mEq/L
Cl 103 mEq/L
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Figure 1. Clinical course. We attempted to identify vancomycin-dependent anti-

were strongly positive.

Steroid therapy, carbapenem, mechanical ventilation, and
continuous hemodiafiltration (CHDF) were subsequently ini-
tiated. MRSA was ultimately isolated from the sputum, and
vancomycin was administered at 1,000 mg intravenously
(IV) on the first day and at 500 mg IV every 24 hours after
the second day. Ten days after initiating vancomycin ther-
apy, the patient developed massive melena followed by hy-
povolemic shock. At that time, her platelet count was 0.6x
10*/uL. Her D-dimer and fibrinogen levels were normal. Ac-
cording to the sudden onset of thrombocytopenia without
coagulopathy, drug-induced thrombocytopenia was
pected. Because she received heparin for CHDF, we initially
suspected heparin-induced thrombocytopenia (HIT) and
switched from heparin to nafamostat mesilate. However, vis-
ible blood clotting in the hemodialysis circuit, the most
prominent feature of HIT in dialysis patients, was not ob-
served, and the test for HIT antibody was negative, suggest-
ing a decreased possibility of HIT. The administration of
other drugs including vancomycin and meropenem, which
might be responsible for drug-induced thrombocytopenia,
was discontinued. On the next day after the cessation of the
administered drugs, the patient received platelet transfusion,
which increased her platelet count from 0.2x10*uL to 3.4x
10*/uL. Her platelet count gradually increased and was 13.3
x10*/uL at 8 days after drug discontinuation (Fig. 1). Her
melena resolved as her platelet count increased. This rapid

sus-

platelet antibody, which is responsible for vancomycin-
induced immune thrombocytopenia. This antibody can bind
to platelets only in the presence of vancomycin (8). The pa-
tient’s serum was incubated for 40 minutes at room tem-
perature with normal washed platelets in the presence or ab-
sence of 0.3 mg/mL of vancomycin. After a wash in buffer,
each sample was incubated with Alexa Fluor 488-conjugated
goat F(ab’), anti-human IgG or FITC-conjugated goat F(ab’)
» anti-human IgM (Invitrogen) for 20 minutes at room tem-
perature. Platelet-bound fluorescein signals were detected by
flow cytometry. A positive reaction was defined as a 2-fold
or greater increase in the mean fluorescence intensity of
platelets compared with control serum samples.

The result of the flow cytometric analysis is shown in
Fig. 2. The patient had an anti-platelet IgG antibody that
was detected only in the presence of vancomycin. No IgM
antibody was detected (data not shown). The antibody titer
(mean fluorescence intensity) was decreased after cessation
of vancomycin and undetectable as the platelet count raised
(Fig. 1).

The platelet antigen recognized by this antibody was fur-
ther examined using an ELISA assay (PakAuto assay, Im-
mucor GTI Diagnostics, Waukesha, USA). The patient or
normal serum was added to wells immobilized with platelet
membrane glycoprotein (GP) IIb/Illa, Ib/IX, and Ia/lla, al-
lowing antibody, if present, to bind. Following incubation
for 30 minutes at 37°C, unbound immunoglobulins were
washed away, and an alkaline phosphatase-labeled anti-
human Ig antibody was added to the wells, followed by the
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Figure 2. Histograms of fluorescence intensities of platelet-
bound IgG antibody. Black: The patient’s serum was tested
against normal washed platelets in the absence of vancomycin.
White: The patient’s serum was tested against normal washed
platelets in the presence of vancomycin. Gray: Normal serum
was tested against normal washed platelets in the presence of
vancomycin as a negative control.

enzymatic substrate p-nitrophenyl phosphate. The reaction
was evaluated by reading the optical density of the wells at
an absorbance of 405 nm. We found that the antibody in the
patient’s serum specifically recognized GPIb/IX (Fig. 3).

Discussion

This report described a patient with vancomycin-induced
immune thrombocytopenia associated with life-threating gas-
trointestinal bleeding. Drug-induced thrombocytopenia was
suspected from her clinical course and the diagnosis was
confirmed by the detection of vancomycin-dependent anti-
platelet antibody with flow cytometry. This flow cytometric
test made it possible to definitively diagnose vancomycin-
induced immune thrombocytopenia, and our case showed
the diagnostic value of this test.

The clinical features of vancomycin-induced thrombocy-
topenia have been reported in detail (8, 9). Patients are typi-
cally administered vancomycin for at least six days, and the
platelet counts decrease by a mean of 93% from the pre-
treatment values. Nadir counts averaging 1.36x10"/uL are
reached approximately eight days after vancomycin treat-
ments (ranging from 1 to 27 days). The platelet counts re-
turn to the pre-treatment values after discontinuation of the
drug, and the median time required for the platelet level to
return to at least 15x10*/uL is 7.5 days (ranging from 4 to
17 days). One-third of the patients have extensive ecchymo-
sis and severe mucous hemorrhaging that may be life-
threatening.

Von Drygalski et al. (8) reported that vancomycin-
dependent antibody was detected in about 20% of patients
who were referred for vancomycin-dependent, platelet-
reactive antibody testing because of the clinical suspicion of
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Figure 3. platelet antigen recognized by vancomycin-depen-
dent antibody. Antibody binding in the patient’s serum and
normal serum to each platelet glycoprotein was measured us-
ing a pakAuto assay Kkit. Specific binding was expressed as % of
control calculated using the following formula: % of control
(% )=(sample — negative control) / (positive control — negative
control)x100. Negative and positive controls were included in
the kit.

vancomycin-induced thrombocytopenia. The majority of
vancomycin-induced antibodies detected were the 1gG type,
with 2% of antibodies being the IgM type. No vancomycin-
dependent antibodies were detected in 25 patients who had
normal platelet counts after receiving vancomycin or another
drug. The antibody was detected in only 1 of 451 normal
subjects. These findings suggest that vancomycin-dependent
antibody detected by flow cytometry is highly specific for
patients with vancomycin-induced thrombocytopenia.

We identified that the antibody in the present patient rec-
ognized GPIb/IX. Previous studies have reported that
vancomycin-dependent antibodies recognized either or both
GPIIb/IIla and GPIb/IX (10). This epitope profile is quite
similar to that of antibodies in patients with quinine and
other drug-induced thrombocytopenia (11, 12). It is there-
fore suggested that drug-dependent antibodies responsible
for severe thrombocytopenia are directed against the com-
mon antigens GPIIb/IITa and/or GPIb/IX.

It remains to be determined whether the vancomycin-
dependent antibody exists for a limited period or perma-
nently. A previous study reported a patient in whom the sec-
ond episode of thrombocytopenia was induced by re-
administration of vancomycin 6 months after the first epi-
sode (8). In our patient, the antibody was detected only for
several days. However, it is possible that an undetectable
level of the antibody persists in the serum. Re-administration
of vancomycin may induce an anamnestic immune response
and cause thrombocytopenia. Accidental re-administration of
vancomycin should be avoided irrespective of the detection
of the antibody.

Platelet transfusion in patients with vancomycin-induced
thrombocytopenia is likely to be ineffective because of im-
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mune destruction of platelets. The failure of platelet transfu-
sion during vancomycin administration has been reported in
previous studies (5, 8, 13, 14). A recent study reported that
platelet transfusion failed to elevate the platelet counts in 11
of 14 patients (8). However, platelet transfusion was effec-
tive in our case. This may be explained by the biological
feature of the anti-platelet antibody to react with platelets
only in the presence of vancomycin. In our case, platelet
transfusion was performed after discontinuation of vancomy-
cin. Similar to our case, successful platelet transfusion was
reported in a patient after discontinuation of vancomy-
cin (15). It should be noted that platelet transfusion must be
performed after discontinuation of vancomycin.

Vancomycin is a mainstay in the treatment of MRSA in-
fection in hospitalized patients. Such patients may have
many comorbidities and take many drugs, which precipitate
thrombocytopenia. The flow cytometric test for vancomycin-
dependent antibody may be useful in the differential diagno-
sis of thrombocytopenia in these patients and lead to suc-
cessful treatment of patients with potentially life-threatening
bleeding.

The authors state that they have no Conflict of Interest (COI).

References

1. Falcone M, Russo A, Venditti M. Optimizing antibiotic therapy of
bacteremia and endocarditis due to staphylococci and enterococci:
new insights and evidence from the literature. J Infect Chemother
21: 330-339, 2015.

2. Carreno JJ, Kenney RM, Lomaestro B. Vancomycin-associated re-
nal dysfunction: where are we now? Pharmacotherapy 34: 1259-
1268, 2014.

3. Rubinstein E, Keynan Y. Vancomycin revisited: 60 years later.
Front Public Health 2: 217, 2014.

4. Marsot A, Boulamery A, Bruquerolle B, Simon N. Vancomycin: a
review of population pharmacokinetic analyses. Clin Pharmacoki-
net 51: 1-13, 2012.

5. Marraffa J, Guharoy R, Duggan D, Rose F, Nazeer S.
Vancomycin-induced thrombocytopenia: a case proven with rechal-
lenge. Pharmacotherapy 23: 1195-1198, 2003.

6. Kuruppu JC, Le TP, Tuazon CU. Vancomycin-associated thrombo-
cytopenia: case report and review of the literature. Am J Hematol
60: 249-250, 1999.

7. Christie DJ, van Buren N, Lennon SS, Putnam JL. Vancomycin-
dependent antibodies associated with thrombocytopenia and refrac-
toriness to platelet transfusion in patients with leukemia. Blood
75: 518-523, 1990.

8. Von Drygalski A, Curtis BR, Bougie DW, et al. Vancomycin-
induced immune thrombocytopenia. N Engl J Med 356: 904-910,
2007.

9. Warkentin T. Drug-induced immune-mediateded thrombocy-
topenia: from purpura to thrombosis. N Engl J Med 356: 891-893,
2007.

10. Ganly P, Downing J, Stiven P, Frizelle F, Badami K. Clinical and
serological diagnoses of a patient with vancomycin-induced throm-
bocytopenia. Transfus Med 21: 137-139, 2011.

11. Visentin GP, Newman PJ, Aster RH. Characteristics of quinine-
and quinidine-induced antibodies specific for platelet glycoproteins
IIb and IIla. Blood 77: 2668-2676, 1991.

12. Aster RH. Drug-induced immune cytopenias. Toxicology 209:
149-153, 2005.

13. Mizon P, Kiefel V, Mannessier L, Muller-Eckhardt C, Goudemand
J. Thrombocytopenia induced by vancomycin-dependent platelet
antibody. Vox Sang 73: 49-51, 1997.

14. Govindarajan R, Baxter D, Wilson C, Zent C. Vancomycin-
induced thrombocytopenia. Am J Hematol 62: 122-123, 1999.

15. Shah RA, Musthaq A, Khardori N. Vancomycin-induced thrombo-
cytopenia in a 60-year-old man: a case report. ] Med Case Rep 3:
7290, 2009.

The Internal Medicine is an Open Access article distributed under the Creative
Commons Attribution-NonCommercial-NoDerivatives 4.0 International License. To
view the details of this license, please visit (https://creativecommons.org/licenses/
by-nc-nd/4.0/).

© 2016 The Japanese Society of Internal Medicine
http://www.naika.or.jp/imonline/index.html

3038



