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1. Abstract
1.1. Objective: Vancomycin has been an indispensable alternative 
for the treatment of severe and complicated infections, especially 
in orthopedics department. However, as a severe adverse drug ef-
fect, vancomycin-induced thrombocytopenia (VIT) has not attract-
ed enough attention. The objective of the research was to analyze 
the incidence rate of VIT in orthopedic patients. 

1.2. Methods: The medical records of inpatients receiving intra-
venous vancomycin medication from January 2015 to December 
2020 in a single center of orthopedics department were retrospec-
tively reviewed. The gender, age, diagnosis, duration of vancomy-
cin usage and changes of platelet counts were collected to analyze 
the occurrence of VIT and its incidence rate.

1.3. Results: A total of 258 cases receiving intravenous vancomy-
cin medication (≥3 days) were enrolled in the study. The mean age 
was 57.3 years and the mean duration of vancomycin usage was 
11.2 days. There were 141 cases in the treatment group and 117 
cases in the prevention group. The changes of platelet counts were 
recorded and reviewed carefully. VIT was diagnosed in 2 patients, 
which were both in treatment group. The incidence rate of VIT in 
orthopedics was 0.78%.

1.4. Conclusion: Whenever acute thrombocytopenia occurs with-
out a known cause in patients receiving vancomycin medication, 
VIT should be considered. This is the first clinical report of VIT 
and incidence rate in orthopedics. Although the incidence rate of 
VIT in orthopedics was 0.78% in our research, the clinical rare 

adverse effect should also attract enough attention and close mon-
itoring.

2. Introduction

Vancomycin is a glycopeptide antibiotic with activity against most 
Gram-positive microorganisms. It prevents the formation of pep-
tidoglycans of the bacterial cellular wall and inhibits the growth 
of bacteria [1]. Since developed in 1956, Vancomycin was wide-
ly used for the treatment of different severe infections caused by 
Gram-positive bacteria and in patients allergic to penicillin. Now-
adays, Vancomycin has been an indispensable alternative for the 
treatment of methicillin-resistant Staphylococcus aureus (MRSA) 
and penicillin-resistant Streptococcus [2].

However, the adverse effect related to vancomycin should not be 
neglected. Vancomycin-induced thrombocytopenia (VIT) was first 
reported in 1985 and was further explained in the published case 
reports [3]. Thrombocytopenia is strongly associated with poor 
clinical outcomes, illness severity, the development of multiple or-
gan failure, the length of hospital stays and mortality. 

Vancomycin has been widely used in the orthopedics department 
because of the high incidence of device-associated infections, 
mostly due to coagulase-negative staphylococci and other organ-
isms that are sensitive only to vancomycin [4]. However, the real 
incidence rate and details of VIT in orthopedics remains unknown. 
In the current study, we retrospectively reviewed the records of 
inpatients using intravenous vancomycin in a single orthopedics 
center and analyzed the incidence rate of VIT.
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3. Methods
3.1. Subjects

The study was approved by the ethics committee of Qilu Hospital 
of Shandong University. We retrospectively reviewed the records 
of inpatient population received intravenous vancomycin medica-
tion between January 2015 and December 2020 in the Department 
of Orthopaedic Surgery of Qilu Hospital of Shandong University. 
Patients who met any of the following criteria at the start of ther-
apy were excluded: platelet count of <150 X 109/L; hematological

diseases; diagnosis of disseminated intravascular clotting or severe 
sepsis; received anticancer or immunosuppressive drugs within 4 
weeks; vancomycin medication duration of <3 days; and insuffi-
cient clinical data.

The following available information was collected retrospective-
ly from medical records: gender, age, diagnosis, duration of van-
comycin medication, changes of platelet count. According to the 
details of bacteria culture and disease, the usage of vancomycin 
was divided into treatment and prevention subgroups. Treatment 
medication refers to positive bacterial culture or definite infectious 
disease but without or with negative bacterial culture. Prevention 
medication refers to suspicious infection without or with negative 
bacterial culture. The diagnosis of all the cases was either joint or 
spine disease. According to the specialty, the cases were divided 
into Joint and Spine subgroups.

3.2 Diagnosis of VIT

There are no standard diagnostic criteria for VIT. According to the 
literature search,  the diagnosis of VIT in the current study was 
established based on the clinical criteria, including the following 
items [5]: platelet count <100 X 109/L for consecutive 3 times, the 
drop of platelet count should exclude the reason of dilution, includ-
ing anemia; the vancomycin use must precede the onset of throm-
bocytopenia; recovery from thrombocytopenia must be complete 
and sustained after the vancomycin is discontinued; other causes 
of thrombocytopenia must be excluded, including severe sepsis, 
DIC and heparin. The laboratory testing for vancomycin-induced 
antiplatelet antibodies was not readily accessible in our hospital.

3.3 Statistical Analysis 

Means were calculated for age, drug medication time. Differences 
of medication duration between subgroups were determined by the 
t-test. P≤0.05 was considered as statistically significant. Statistical 
measures were performed using Statistical Package for Social Sci-
ence (SPSS, 19.0). 

4. Results 

4.1 Patients Population

The present study was composed of a group of 258 patients re-
ceiving intravenous vancomycin medication (123 male and 135 

female). The patients’ characteristics were summarized in Table 
1. The mean age was 57.3 years. All the cases received the in-
travenous vancomycin medication with 1g q12h. There were 141 
cases in treatment group and 117 cases in prevention group. The 
mean age was 58.0 and 54.2 years for treatment and prevention 
subgroups respectively. According to the specialty, there were 137 
cases of joint and 121 of spine diseases. The mean duration of van-
comycin medication was 11.2 days for all 258 cases. The cases in 
treatment group received longer medication than prevention group 
(14.8 versus 6.9 days, P<0.05).

Table 1: Characteristics of the cases receiving intravenous vancomycin

 All the cases Treatment Group Prevention Group
Number of cases (n) 258 141 117
Sex（M/F）(n) 123 / 135 74 / 67 49 / 68
Age（yr） 53.6（14-86） 58.0（14-86） 54.2（15-79）
Specialty
（Joint/Spine）（n） 137 / 121 76 / 65 61 / 56

Duration 
of medication（d） 11.2（3-51） 14.8（3-51） 6.9（3-24）

4.2 Incidence rate of VIT

Among all the 258 cases, there were 2 cases suffering from throm-
bocytopenia during the vancomycin medication period and was 
diagnosed as VIT. The incidence rate of VIT in patients from or-
thopedics department was 0.78%. All the 2 cases were in treatment 
medication groups. One was surgical site infection after lumbar 
fusion surgery and another was hip joint infection. For the treat-
ment medication, the incidence rate of VIT was 1.42%. The nadir 
platelet count was 2 X 109/L and 29 X 109/L for the two cases. 
The time from the vancomycin use to platelet count dropping to 
nadir was 15 and 12 days respectively. After the discontinuation of 
vancomycin, the time of platelet reaching to normal was 15 and 8 
days respectively.

4.3 Details of the two VIT cases

Case 1

A 79 years old male patient was admitted to the ward due to pro-
gressive low back pain after posterior lumbar fusion surgery. 
About 5 months ago, he received posterior lumbar decompression, 
L4-5 intervertebral fusion and internal fixation due to lumbar de-
generative spondylolisthesis. He complained of progressive low 
back pain, without other symptoms, including fever, pain and 
numbness of legs. The initial body temperature was 36.50C. CRP 
and ESR was 87.65 mg/L and 47 mm/h   respectively. For the 
medical history, he suffered from type 2 diabetes and took met-
formin to control the blood glucose. According to the radiological 
results and high level of inflammation index, postoperative infec-
tion of lumbar fusion was diagnosed. His initial platelet count was 
187 X 109/L. The empirical treatment of intravenous vancomycin 
1g q12h was used for consecutive 15 days. Meanwhile, NSAIDs 
were prescribed to alleviate low back pain. On day 12, the patient 
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received revision surgery. The bacterial culture of tissue attained 
during surgery showed Staphylococcus Epidermidis infection, 
which was sensitive to vancomycin. The patient’s platelet count 
dropped to 12 X 109/L on day 13 and the nadir of 2 X 109/L on day 
15. The discontinuation of vancomycin use was made on day 15. 
The patient received 10U platelet transfusion totally from day 15 
to 19. The platelet count began to increase and increased to 208 X 
109/L on day 30 (Figure 1). However, the patient did not show and 
bleeding symptoms and signs. During the treatment, he did not 
receive other drugs which may cause thrombocytopenia, including 
heparin. The infection was controlled and improved progressively. 
CRP and ESR was 39.05 mg/L and 4 mm/h respectively when the 
patient discharged from the hospital. The diagnosis of VIT was 
made during the treatment and the patient recovered well finally.

Case 2

A 73 years old male patient was admitted to the ward due to the 
pain and dysfunction of left hip and was diagnosed with left hip 
joint infection. The mobility of left hip joint was restricted seri-
ously and Patrick sign examination could not be performed. He 
did not suffer from fever and other chronic diseases. The initial 
body temperature was 36.50C. CRP and ESR was 101.43 mg/L 
and 120 mm/h respectively. He received the joint puncture and 
biopsy, which showed Staphylococcus Epidermidis infection. 
Then, intravenous vancomycin 1g q12h was used for consecutive 
12 days. His initial platelet count was 211 X 109/L and dropped to 
29 X109/L on day 12. The vancomycin use was discontinued im-
mediately. The platelet count increased to 153 X 109/L on day 20. 
(Figure 2) The level of CRP and ESR dropped to 38.29 mg/L and 
30 mm/h respectively.

Figure 2: The changes of patient’s platelet count for case 2

Figure 1: The changes of patient’s platelet count for case 1
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5. Discussion

Vancomycin is recommended intravenously as a treatment for 
severe and complicated infections and is the most common anti-
biotic agent used against perioperative infections when no other 
antibiotic was available. The high incidence of device-associated 
infections further popularized the usage of vancomycin. These 
bacteria are implicated in infections resulting from biomedical de-
vices, such as cardiac valve, pacemakers, neurosurgical devices, 
orthopedic implants, and vascular catheters [4]. Especially in the 
orthopedics department, most of the spine and joint surgeries are 
involved with implants, including spinal pedicle screw and joint 
prosthesis [6]. In addition, perioperative spine and joint infections 
usually cause disastrous results and eradication of these infections 
requires long-term therapy for a duration of vancomycin usage of 
6-8 weeks [7].

Drug-induced thrombocytopenia (DIT) has been reported as an ad-
verse reaction of over 300 medications. It is normally present 5 to 
10 days after the initial exposition to the drug, or within hours after 
the secondary exposition to a drug that has been used in a previous 
occasion [8]. DIT can be caused by three mechanisms: direct toxic 
effect, hapten formation and the innocent-bystander immune re-
sponse [9]. Vancomycin is an established cause of DIT, especially 
in acutely ill, hospitalized or elderly patients. The pathogenesis of 
VIT is not well understood. Hapten-dependent antibody formation 
is the most cited mechanism for VIT. It is postulated that vanco-
mycin binding to platelet glycoproteins induces the generation of 
antibodies, which are attached to the drug-platelet complex and 
cause platelet lysis [10]. However, as for how vancomycin causes 
antibody production and how antibodies precipitate the destruction 
of platelet structure and loss of platelet function, the detailed as-
pects remain unknown. Towhid et al. demonstrated that vancomy-
cin exposure indeed leads to platelet activation and apoptosis [11]. 

The definition of thrombocytopenia is inconsistent in literatures. 
Generally, thrombocytopenia is defined as a platelet count below 
100 X 109/L, which may occur due to the decelerated production of 
platelets, caused by bone marrow toxicity, or increased destruction 
of platelets mediated by the immune response [12]. It is deemed to 
be severe when the platelet count drops below 10 X 109/L, render-
ing the patient with an increased risk of bleeding [13]. One third 
of the patients with VIT experienced severe bleeding with a mean 
platelet count of 8.4 X 109/L, while the mean platelet count was 35 
X 109/L in asymptomatic patients with VIT [10]. However, some 
patients with severe thrombocytopenia have no bleeding symp-
toms, including the two VIT cases in the current study, even when 
the platelet count dropped to 2 X 109/L.

VIT is not depended on cumulative doses, and seems to be a du-
ration-dependent reaction [10]. Drygalski reported that the nadir 
platelet count was reached about 8 days after treatment with van-
comycin was initiated, and the mean nadir platelet count was 13.6 
X 109/L (1 X 109-60 X 109) [14]. However, for the case of re-ex-

posure of vancomycin, interval before VIT may be significantly 
shorter. Another characteristic of VIT is transfusion resistance. 
Previous research reported that platelet counts did not rise signifi-
cantly in 78% of patients after platelet transfusions. The survival 
time of infused platelets is reduced significantly because of im-
mune response and the transfusion of platelets does not always 
result in expected increases in platelet count. However, if severe 
thrombocytopenia and bleeding occur, transfusion is also recom-
mended.

The incidence rate of VIT remained unknown and varied based 
on patient population. Until now, most of the reports of VIT were 
case reports and there were only several studies used different 
definitions for VIT. A study performed in a university hospital in 
Brazil in 2011 revealed that the prevalence of the adverse effects 
of vancomycin is 27.6% and the incidence rate of thrombocyto-
penia (platelet count <100 X 109/L) was 7.1% [15]. Wunderink et 
al. reported that thrombocytopenia (platelet count <150 X 109/L, 
if normal at baseline, or a 50% decrease, if low at baseline) oc-
curred in 13.2% of vancomycin-treated pneumonia patients [16]. 
In our research, the incidence rate of VIT is 0.78% for all cases and 
1.4% for treatment cases, which was much lower than two studied 
above, which may because the clinical criteria for the diagnosis of 
VIT were much more stringent.

Currently, there is not a universally accepted gold standard for the 
diagnosis of DIT including vancomycin. Early diagnosis may be 
made through detection of vancomycin-dependent IgG or IgM 
antiplatelet antibodies [14]. However, laboratory testing for these 
antibodies is not readily accessible and test methods are not stan-
dardized. Moreover, the true sensitivity of these tests is not clear. 
Some research suggested that antibodies are only detectable after a 
minimum of 10 days from initiating the treatment [17, 18].

Although testing for vancomycin-induced antiplatelet antibodies is 
the most elucidated diagnostic alternative, clinical findings cannot 
be underestimated in patients presenting thrombocytopenia and 
the associated use of vancomycin [8]. Although laboratory tests 
for detecting special antibodies were not performed for the cases 
in our research, the clinical manifestations help make the diagnosis 
of VIT. The recovery of platelet count after discontinuation of the 
drug is also a strong proof of VIT.

Immediate discontinuation of drug was regarded as the most im-
portant action, which should be made base on the patients’ clinical 
status. The platelet count generally starts to rise within 1 to 2 days 
thereafter [17]. In most cases, gradual resolution of VIT occurs 
about 5 to 7 days after discontinuation of vancomycin [14, 19]. 
For the cases with renal deficiency, VIT may last longer because 
of delayed drug clearance. If the VIT or bleeding persists longer, 
treatment with corticosteroids, intravenous immunoglobulins, or 
even plasm exchange could be considered. In addition, the patients 
with confirmed VIT should avoid future exposure to vancomy-
cin. Vancomycin-induced antibodies may exist for months after 
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cessation of vancomycin therapy and several cases of recurrent 
thrombocytopenia following vancomycin rechallenge have been 
reported [20].

As for VIT, a different diagnosis should not be overlooked. Throm-
bocytopenia could be caused by several different conditions such 
as sepsis, DIC and large blood loss. Vancomycin is often clinically 
overlooked as a cause of thrombocytopenia, especially in a scenar-
io of sepsis. In our research, thrombocytopenia caused by sepsis 
could be excluded due to the regression in the clinical signs of 
inflammation, reduction of laboratorial ESR and CRP.

In addition, the Naranjo Adverse Drug Reaction Probability Scale 
is recommended by the World Health Organization and the Minis-
try of Health, being perhaps the most widely accepted instrument 
for assessment of causality for adverse drug reaction [21]. The al-
gorithm yields a score of 6 for vancomycin, indicating that VIT 
was probable in our patients.   

6. Conclusion

In conclusion, whenever an acute thrombocytopenia occurs with-
out a known cause in patients receiving medication with vanco-
mycin, VIT should be considered. Diagnosis is often challenging 
because of concurrent contribution factors and a lack of a definite 
diagnostic criteria. Early diagnosis of VIT is crucial as it leads 
to timely discontinuation of the drug, avoidance of unnecessary 
treatment and prevention of severe bleeding events. This is the first 
clinical report of VIT and incidence rate in orthopedics. Although 
the incidence rate of VIT in orthopedics we reported was 0.78%, 
the clinical rare adverse effect could cause serious consequenc-
es and should also attract enough attention and close monitoring. 
More related researches are needed in future to further the VIT and 
relevant issues.
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