
Copyright © 2020 The Korean Association of Internal Medicine
This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/
by-nc/4.0/) which permits unrestricted noncommercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

pISSN 1226-3303
eISSN 2005-6648

http://www.kjim.org

ORIGINAL ARTICLE

Korean J Intern Med 2020;35:714-722
https://doi.org/10.3904/kjim.2018.404

1Department of Internal Medicine, 
Korea University Anam Hospital, 
Seoul; 2Department of Internal 
Medicine, Seoul National University 
Bundang Hospital, Seongnam; 
3Department of Internal Medicine, 
Seoul National University College of 
Medicine, Seoul; 4Institute of Allergy 
and Clinical Immunology, Seoul 
National University Medical Research 
Center, Seoul; 5Department of Internal 
Medicine, Kyung Hee University 
Medical Center, Seoul; 6Department 
of Internal Medicine, Gyeongsang 
National University Changwon 
Hospital, Changwon, Korea

Received : November 13, 2018
Revised : January 14, 2019
Accepted : March 15, 2019

Correspondence to
Sae-Hoon Kim, M.D.
Department of Internal 
Medicine, Seoul National 
University Bundang Hospital, 82 
Gumi-ro 173beon-gil, Bundang-
gu, Seongnam 13620, Korea 
Tel: +82-31-787-7046
Fax: +82-31-787-4052
E-mail: shkrins@gmail.com

Background/Aims: Teicoplanin can be used as an alternative to vancomycin when 
treating beta-lactam-resistant gram-positive bacterial infections. Both vanco-
mycin and teicoplanin are associated with relatively high rates of adverse drug 
reactions (ADRs), including hypersensitivity reactions. There is limited data on 
teicoplanin-vancomycin cross-reactivity. This study examined the incidence of 
teicoplanin ADRs and risk factors for cross-reactivity between vancomycin and 
teicoplanin.
Methods: We analyzed the incidence of teicoplanin ADRs in a retrospective study 
of 304 newly teicoplanin-exposed, immunocompetent, hospitalized patients at a 
single Korean Medical Center between January 1, 2006 and December 31, 2015.
Results: Among 304 patients, 238 (78.3%) experienced vancomycin-associated 
ADRs prior to their teicoplanin exposure and 58 (19.1%) experienced teico-
planin-associated ADRs, which were mostly hypersensitivity reactions without 
acute kidney injury. The incidence of teicoplanin ADRs was higher in patients 
who previously experienced vancomycin-related ADRs (23.1% vs. 5.3%, p < 0.001). 
History of drug allergy was a statistically significant risk factor of teicoplanin 
ADRs. The incidence of teicoplanin ADRs significantly increased in patients with 
multiple organ involvement in vancomycin hypersensitivity reactions.
Conclusions: Teicoplanin should be administered with caution and clinicians 
must consider the risk factors of cross-reaction when prescribing teicoplanin to 
individuals with a history of vancomycin hypersensitivity.
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Incidence of teicoplanin adverse drug reactions 
among patients with vancomycin-associated  
adverse drug reactions and its risk factors
Byung-Keun Kim1, Jung-Hyun Kim2,3,4, Kyoung-Hee Sohn5, Ju-Young Kim6, Yoon-Seok Chang2,3,4, and 
Sae-Hoon Kim2,3,4

INTRODUCTION

Antibiotic hypersensitivity is associated with high mor-
bidity, mortality, and medical costs [1] and limits the 
use of appropriate antibacterial agents for bacterial in-
fections. Vancomycin has reliable antibacterial activity 
and is recommended as the first-line treatment for in-

fections caused by methicillin-resistant Staphylococcus 
aureus, methicillin-resistant coagulase-negative Staph-
ylococcus, and ampicillin-resistant Enterococcus with ex-
tensive evidence for efficacy [2,3]. The use of vancomycin 
is increasing because of the increase in the development 
of resistant bacterial strains [4]. However, this antibiotic 
may elicit various adverse drug reactions (ADRs) includ-
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ing hypersensitivity reactions. The incidence of vanco-
mycin ADRs is 13.4% to 47.0% [5-7]. Teicoplanin is also a 
glycopeptide antibiotic that can be used as an alternative 
in cases of vancomycin ADR or hypersensitivity [6]. It is 
widely used in Europe, Asia, and South America. The in-
cidence of teicoplanin ADRs is reported to be 10.3% to 
13.9% [6,8]. Several studies reported that the incidence 
of teicoplanin ADRs is lower than that of vancomycin 
ADRs [6,9]. However, these results do not guarantee 
that the use of teicoplanin is safe in cases of vancomy-
cin ADRs. In fact, several reports show life-threatening 
cross-reactivity between the two drugs [10-15]. There are 
few reports regarding the incidence of teicoplanin hy-
persensitivity in patients with vancomycin hypersensi-
tivity. In Korea, vancomycin is indicated as the first-line 
choice for resistant bacterial strains. Teicoplanin is a 
secondary choice, mainly used as an alternative to van-
comycin. In this background, we analyzed the incidence 
of teicoplanin ADRs and cross-reactivity between vanco-
mycin and teicoplanin.

METHODS

Study population
We analyzed the incidence of teicoplanin ADRs retro-
spectively using electronic medical records. All in-pa-
tients administered teicoplanin between January 1, 2006 
and December 31, 2015 at the Seoul National University 
Bundang Hospital (SNUBH) were identified (n = 327). 
Exclusion criteria included patients previously admin-
istered teicoplanin (n = 21) and patients receiving immu-
nosuppressive therapy within 30 days (n = 2). The prima-
ry aim of the study was to investigate the incidence of 
teicoplanin ADRs within 1 month. The secondary aim 
was to determine the rate of cross-reaction between te-
icoplanin and vancomycin. This study was approved by 
the Institutional Review Board of SNUBH with waiver of 
informed consent (IRB No: B-1703/385-106).

Definition of ADRs and hypersensitivity reactions
Demographic data, past medical history, concurrent 
medication, and history of hypersensitivity reaction 
to other drugs were retrieved from electronic medical 
records. Clinical information regarding antibiotic use 
including daily dosage and duration, infection focus, 

and suspected pathogen were also recorded. We re-
viewed all medical records including admission notes, 
progression notes, nursing notes, consultation papers, 
and laboratory results to identify the presence of hyper-
sensitivity reactions related to teicoplanin administra-
tion. The time relationship between the onset of several 
reactions and antibiotic use was recorded and the im-
provement in a specific reaction after discontinuation 
of teicoplanin was assessed. A skin reaction was defined 
as severe pruritus, urticaria, and maculopapular rash 
persisting despite infusion rate modification. Fever was 
defined as body temperature ≥ 38˚C. Acute kidney injury 
(AKI) was diagnosed using Kidney Disease: Improving 
Global Outcomes (KDIGO) guidelines [16]. Neutrope-
nia, thrombocytopenia, and eosinophilia were defined 
as follows: neutrophil < 1,500/mm3, platelet < 150,000/
mm3, and eosinophil count > 500/mm3 [17-19]. The re-
lationship between a specific reaction and the drug was 
assessed by the World Health Organization-Uppsala 
Monitoring Center causality assessment system; cases of 
‘certain’ or ‘probable’ causality was considered as ADRs 
[20]. When AKI was the only adverse reaction after   van-
comycin use, the case was not considered as a hypersen-
sitivity reaction because vancomycin-induced AKI is not 
an immune-mediated response [21] and typically differs 
from other type of vancomycin associated ADRs that 
might be immune-mediated hypersensitivity reaction 
[22-28]. All assessments were cross-checked separately 
by two allergists in the drug allergy clinic.

Statistical analysis
To compare categorical variables, the chi-square test or 
Fisher’s exact test was used, and the independent t test 
was used for continuous variables. A p value below 0.05 
was regarded as statistically significant. Multiple com-
parisons were corrected using Bonferroni correction. 
The odds ratio (OR) and 95% confidence interval (95% 
CI) were also calculated. All statistical analyses were per-
formed using PASW software version 18.0 (SPSS Inc., 
Chicago, IL, USA). 

RESULTS

Baseline characteristics
A total of 304 patients were enrolled. Table 1 shows the 
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characteristics of 304 patients who administered teico-
planin. The mean ± SD age of these patients was 52.7 ± 
22.1 years, and 185 (60.9%) were male. A total of 51 (16.8%) 
patients experienced hypersensitivity to other drugs be-
fore admission. The top seven suspected sites of infec-
tion were wound infection (n = 67, 22.0%), respiratory 
infection (n = 51, 16.8%), osteomyelitis (n = 47, 15.5%), in-
tra-abdominal infection (n = 26, 8.6%), soft tissue infec-
tion (n = 23, 7.6%), septic arthritis (n = 21, 6.9%), and cath-
eter-related infection (n = 20, 6.6%). The most common 
pathogenic bacterium was methicillin-resistant Staph-
ylococcus aureus (n = 167, 54.9%), while others included 
methicillin-resistant coagulase-negative Staphylococcus 

(n = 46, 15.1%), and ampicillin-resistant Enterococcus (n = 
29, 9.5%).

Details of teicoplanin use and teicoplanin hypersen-
sitivity reactions
The mean ± SD duration and daily dose per weight of 
teicoplanin administration were 12.2 ± 10.6 days and 
11.9 ± 3.98 mg/kg, respectively (Table 2). A total of 238 pa-
tients (78.3%) switched from vancomycin to teicoplanin 
because of vancomycin ADRs during the same hospital-
ization. No patients were re-administered vancomycin 
after the switch. There were two other reasons for which 
teicoplanin was used initially rather than vancomycin, 
preference for an antibiotic with once daily dosing (n 

Table 1. Demographic and clinical characteristics of 304 
patients 

Characteristic Value

Age 52.7 ± 22.1

Sex, male:female 185 (60.9):119 (39.1)

History of hypersensitivity to other  
 drugs

Yes 51 (16.8)

No 253 (83.2)

Infection focus

Wound 67 (22.0)

Respiratory 51 (16.8)

Osteomyelitis 47 (15.5)

Intra-abdominal 26 (8.6)

Soft tissue 23 (7.6)

Septic arthritis 21 (6.9)

Catheter-related 20 (6.6)

Cellulitis 16 (5.3)

Infective endocarditis 6 (2.0)

Central nervous system 5 (1.6)

Others 3 (1.0)

Unknown 19 (6.3)

Pathogen

Methicillin-resistant Staphylococcus 
aureus

167 (54.9)

Methicillin-resistant  
 coagulase-negative Staphylococcus

46 (15.1)

Ampicillin-resistant Enterococcus 29 (9.5)

Unknown or no growth 62 (20.4)

Values are presented as mean ± SD or number (%).

Table 2. Details of teicoplanin treatment and adverse reac-
tions

Variable Value

Teicoplanin use

Duration, day 12.2 ± 10.6

Daily dose, mg/kg 11.9 ± 3.98

Reason for use of teicoplanin

Adverse drug reaction to vancomycin 238 (78.3)

Skin reaction 84 (35.3)

Neutropenia 74 (31.1)

Drug fever 63 (26.5)

Acute kidney injury 30 (12.6)

Thrombocytopenia 18 (7.6)

Eosinophilia 7 (2.9)

Others 9 (3.8)

Once daily usage 22 (7.2)

Impaired renal function 7 (2.3)

Others 37 (12.2)

Adverse reaction to teicoplanin

No adverse reaction 246 (80.9)

Any adverse reaction 58 (19.1)

Skin reaction 25 (8.2)

Neutropenia 10 (3.3)

Drug fever 27 (8.9)

Thrombocytopenia 2 (0.7)

Eosinophilia 4 (1.3)

Others 4 (1.3)

Values are presented as mean ± SD or number (%).
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= 22, 7.2%) and impaired renal function (n = 7, 2.3%). In 
the 238 patients who experienced vancomycin ADRs 
before teicoplanin use, the most common type of ADR 
was a non-infusion-related skin reaction (n = 84, 35.3%) 
followed by neutropenia (n = 74, 31.1%), drug fever (n 
= 63, 26.5%), AKI (n = 30, 12.6%), thrombocytopenia (n 
= 18, 7.6%), and eosinophilia (n = 7, 2.9%). Among the 
304 patients administered teicoplanin, 58 (19.1%) expe-
rienced adverse reactions after teicoplanin administra-
tion. Among 55 patients who showed ADR after both 
two drugs, 40 patients (72.7%) could not continue to 
use teicoplanin and other kinds of antibiotics such as 
linezolid. Drug fever (n = 27, 8.9%) and skin reaction (n 
= 25, 8.2%) were the most common type of teicoplanin 
adverse reaction, followed by neutropenia (n = 10, 3.3%), 
eosinophilia (n = 4, 1.3%), and thrombocytopenia (n = 2, 
0.7%). No patients experienced AKI after teicoplanin ad-
ministration. 

Incidence and risk factors of teicoplanin ADRs
Among 304 patients, histories of vancomycin ADR and 
of hypersensitivity reaction to any other drug were sig-
nificant baseline variables predicting the occurrence of 
teicoplanin ADRs which were mostly hypersensitivity 
reactions ([p = 0.001; OR, 6.31; 95% CI, 1.91 to 20.89], [p = 
0.015; OR, –2.30; 95% CI, 1.17 to 4.52], respectively). The 
rate of teicoplanin ADRs among patients with previous 
vancomycin hypersensitivity excluding AKI increased to 
25.2% and was also significant (p < 0.001; OR, –6.01; 95% 
CI, 2.32 to 15.59). In patients without a history of vanco-
mycin administration or vancomycin hypersensitivity 
reaction, the incidence of teicoplanin ADRs was 5.3%. 
When patients were divided into three groups, patients 
without a history of vancomycin administration, pa-
tients administered vancomycin but did not have van-
comycin hypersensitivity, and patients who experienced 
vancomycin hypersensitive reactions excluding AKI, the 
incidences of teicoplanin ADRs were 3.7%, 6.0%, and 
25.2%, respectively. These differences were significant 
between the first or second group and third group (p < 
0.001 and p < 0.01, respectively) (Fig. 1). The latent period 
of teicoplanin ADRs was shorter if patients previously 
experienced vancomycin hypersensitivity reactions but 
it was not statistically significant (8.6 ± 8.0 days vs. 14.4 ± 
8.0 days, p = 0.130).

Predictors of teicoplanin ADRs among patients with 
history of vancomycin ADRs
Among the 238 patients who previously experienced 
vancomycin ADRs, risk factor of teicoplanin ADR was 
analyzed (Table 3). The duration of teicoplanin was 
shorter in patients with teicoplanin hypersensitivity 
and history of hypersensitivity reaction to other drugs 
was a risk factor of teicoplanin ADRs. Among the spe-
cific vancomycin reactions, drug fever was significant-
ly associated with occurrence of teicoplanin ADRs (p = 
0.025; OR, –2.07; 95% CI, –1.09 to 3.95). With analysis of 
patients with a history of vancomycin ADR, the group of 
patients with vancomycin AKI showed lower incidence 
of teicoplanin hypersensitivity (p = 0.022; OR, –0.21; 95% 
CI, 0.05 to 0.91). All the 28 patients who experienced only 
AKI as a vancomycin ADR showed no teicoplanin-asso-
ciated ADR. Fig. 2 shows the incidence of teicoplanin 
hypersensitivity reaction according to the number of in-
volved organs of vancomycin hypersensitivity reaction. 
The incidence of teicoplanin hypersensitivity increased 
with the number of involved organs of vancomycin hy-
persensitivity reaction (p for trend < 0.001). Classified 
by types of vancomycin hypersensitivity reaction, pa-
tients who experienced eosinophilia showed the high-
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Figure 1. Incidence of teicoplanin adverse drug reactions 
(ADRs) according to history of vancomycin hypersensitivity. 
The incidences of teicoplanin ADRs were 3.7% (1/27) in pa-
tients with no history of vancomycin administration, 6.0% 
(4/67) in patients without hypersensitivity reaction after van-
comycin administration, and 25.2% (53/210) in patients who 
previously experienced vancomycin hypersensitivity exclud-
ing acute kidney injury. ap < 0.01, bp < 0.001.
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est incidence (42.9%) of teicoplanin hypersensitivity, 
followed by drug fever (33.3%), skin reaction (27.4%), and 
neutropenia (27.0%) (Fig. 3). Table 4 also shows the rela-
tionships of specific types of hypersensitivity reactions 
after vancomycin and teicoplanin use. Patients who pre-
viously had a vancomycin hypersensitivity reaction on 
the skin, drug fever, or neutropenia were most likely to 
show the same type of hypersensitivity after teicoplanin 
administration.

DISCUSSION

In a retrospective study of 304 patients who had been 
administered teicoplanin, we determined the incidence 
of teicoplanin ADRs and its risk factors. In patients 
without a history of vancomycin administration or van-
comycin hypersensitivity reaction, the incidence of te-
icoplanin ADRs was 5.3%. This value was lower than pre-
viously reported rates of 10.3% to 13.9% [6,8], which did 
not consider history of hypersensitivity reaction to other 
drugs such as vancomycin. The incidence of teicoplanin 
ADRs in patients who previously experienced vancomy-
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Figure 2. Incidence of teicoplanin adverse drug reactions 
(ADRs) according to the number of involved vancomycin 
hypersensitivity reactions. The incidences of teicoplanin 
ADRs were 6.0% (4/67) in patients without hypersensitivity 
reaction after vancomycin administration, 21.8% (37/170) in 
patients who experienced single type of vancomycin hyper-
sensitivity reaction, and 40.0% (16/40) in patients who had 
multiple types of vancomycin hypersensitivity reaction. ap 
for trend < 0.001.

Table 3. Risk factors of teicoplanin ADRs among patients who previously experienced vancomycin ADRs

Characteristic
ADR to teicoplanin

p value
No (n = 183) Yes (n = 55)

Age, yr 60.1 ± 16.5 57.9 ± 17.6 0.388

Sex 0.262

Male 112 (61.2) 29 (52.7)

Female 71 (38.8) 26 (47.3)

Daily dose of teicoplanin, mg/kg 12.3 ± 3.8 12.6 ± 3.4 0.596

Duration of teicoplanin use 15.0 ± 11.7 9.5 ± 8.2 0.002

Type of vancomycin hypersensitivity

Skin reaction (n = 84) 61 (33.3) 23 (41.8) 0.248

Neutropenia (n = 74) 54 (29.5) 20 (36.4) 0.335

Drug fever (n = 63) 42 (23.0) 21 (38.2) 0.025

Thrombocytopenia (n = 18) 15 (8.2) 3 (5.5) 0.500

Eosinophilia (n = 7) 4 (2.2) 3 (5.5) 0.208

Others (n = 9) 8 (4.4) 1 (1.8) 0.384

Acute kidney injury (n = 30) 28 (15.3) 2 (3.6) 0.022

History of hypersensitivity reaction to other drugs 29 (15.8) 16 (29.1) 0.028

Values are presented as mean ± SD or number (%).
ADR, adverse drug reaction.
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cin hypersensitivity reaction excluding AKI was 25.2%, 
which was significantly higher than that in the other two 
groups (Fig. 1). After the first report of cross-reactivity 
between vancomycin and teicoplanin by McElrath et al. 
[29] in 1986, other case reports have been published re-
garding the cross-reactivity reactions of skin reactions 
or red-man syndrome [29,30], anaphylaxis [10], neutro-
penia [17], Stevens-Johnson syndrome [11], and drug 
hypersensitivity syndrome [12-15]. However, few studies 
have examined the exact incidence of cross-reactivity 
between vancomycin and teicoplanin hypersensitivity. 
Hung et al. [18] and Hsiao et al. [31] reported this value 
as 10.3% in 117 patients and 58.3% in 24 patients, respec-
tively. Here, we examined the incidence and patterns of 
cross-reactivity between vancomycin and teicoplanin in 
238 patients who previously experienced vancomycin 
ADRs. 

The mechanism of cross-reactivity reaction between 
antibiotics is not well-known. Immunologic responses 
to similar antigenic structures may occur. For example, 
major and minor antigenic determinants for immuno-
globulin E (IgE) binding in penicillin antibiotics have 
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Figure 3. Incidence of teicoplanin adverse drug reactions 
(ADRs) according to type of vancomycin hypersensitivity re-
action. The incidences were 27.4% (skin reaction), 33.3% (drug 
fever), 27.0% (neutropenia), 16.7% (thrombocytopenia), 42.9% 
(eosinophilia), and 11.1% (others). Drug fever associated with 
vancomycin was significantly associated with occurrence of 
teicoplanin ADR. ap = 0.025 compared with patients who did 
not experienced specific reaction.

Table 4. Cross-reactivity between vancomycin and teicoplanin according to the type of hypersensitivity reaction after vanco-
mycin use

Previous vancomycin  
 hypersensitivity  
 reaction

Teicoplanin hypersensitivity

Any type of ADR Skin reaction Neutropenia Drug fever Thrombocytopenia Eosinophilia Others

Any type of ADR 
 (n = 238)

53 (22.3)a 22 (9.2) 10 (4.2) 22 (9.2) 2 (0.8) 2 (0.8) 3 (1.3)

Skin reaction 
 (n = 84)

23 (27.4) 14 (16.7)a 1 (1.2) 9 (10.7) 0 1 (1.2) 1 (1.2)

Neutropenia 
 (n = 74)

20 (27.0) 5 (6.8) 9 (12.2)a 6 (8.1) 2 (2.7) 1 (1.4) 1 (1.4)

Drug fever 
 (n = 63)

21 (33.3) 11 (17.5) 1 (1.6) 13 (20.6)a 0 1 (1.6) 0

Thrombocytopenia 
 (n = 18)

3 (16.7) 0 3 (16.7) 0 1 (5.6)a 0 0

Eosinophilia 
 (n = 7)

3 (42.9) 1 (14.3) 0 2 (28.6) 0 2 (28.6)a 0

Others 
 (n = 9)

1 (11.1) 0 0 0 0 0 1 (11.1)

Values are presented as number (%). The numbers in table represent the incidence of specific types of teicoplanin hypersensi-
tivity among patients with each type of vancomycin hypersensitivity. 
ADR, adverse drug reaction.
aThe same type of reaction.
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been identified and drug-specific T cells play an import-
ant role in delayed hypersensitivity reactions [1]. Some 
studies demonstrated that several immunologic mech-
anisms may be related to vancomycin and teicoplanin 
hypersensitivity and their cross-reactivity. Both drugs 
can induce anaphylaxis via IgE-mediated hypersensitiv-
ity [23,27]. Asero [22] and Azamgarhi et al. [23] revealed 
positive skin test results in patients with teicoplanin 
hypersensitivity. Knudsen and Pedersen [24] reported 
IgE-mediated histamine release in a patient who expe-
rienced hypersensitivity reactions to both vancomycin 
and teicoplanin. Additionally, vancomycin can cause not 
only immediate-type hypersensitivity reaction but also 
delayed type [26]. Mackett and Guay [25] demonstrated 
immune system sensitivity to vancomycin using the 
lymphocyte transformation test and Schwartz [28] isolat-
ed anti-granulocytic antibodies in the serum of a patient 
with vancomycin-induced neutropenia, suggesting that 
an immune-mediated mechanism such as delayed hy-
persensitivity involving T or B lymphocytes is involved 
rather than direct bone marrow destruction [17].

In this background, the probability of a cross-reac-
tion can vary, depending on the type of response and 
we could clinically predict the occurrence of teicoplanin 
hypersensitivity according to the specific type of hy-
persensitivity reaction to vancomycin. Previous reports 
showed that patients who experienced vancomycin-in-
duced neutropenia had a high possibility (33.3% to 50%) 
of experiencing a hypersensitivity reaction to teico-
planin [18,31]. We found that patients who experienced 
drug fever as vancomycin hypersensitivity reactions 
were at a significantly higher risk of cross-reactivity to 
teicoplanin (33.3%,) (Table 3 and Fig. 2). Eosinophilia, 
skin reaction, and neutropenia after vancomycin ad-
ministration were also associated with a high risk of 
teicoplanin hypersensitivity (42.9%, 34.4%, and 27.0% 
respectively), although the results were not significant-
ly different (Fig. 3). Additionally, patients who exhibited 
these four types of responses after vancomycin admin-
istration showed a high probability of same response to 
teicoplanin (Table 4). 

As previously documented, hypersensitivity to vanco-
mycin was the most important risk factor for teicoplanin 
ADR. In addition, a history of hypersensitivity to other 
drugs was also a risk factor. Interestingly, no patient 
experienced only AKI as the vancomycin ADR showed 

teicoplanin hypersensitivity. With respect to history of 
vancomycin ADR, vancomycin AKI was a predictive fac-
tor of lower incidence of teicoplanin ADRs which were 
mostly hypersensitivity reactions. This may be because 
of the different mechanisms of AKI and hypersensitivity 
reaction in vancomycin ADR. The hypersensitivity reac-
tion refers to the response by an immunological mecha-
nism among various ADRs [32]. Cross-reaction mediated 
by immunologic mechanisms is explained by a common 
antigenic determinant present in cross-reacting drugs 
[33]. However, AKI to vancomycin occurs via pro-in-
flammatory oxidation, mitochondrial dysfunction, and 
cellular apoptosis [21]. Therefore, vancomycin-induced 
AKI is not considered as hypersensitivity reaction and it 
might explain our result. 

Our study also showed that the incidence of teico-
planin ADRs (hypersensitivity reactions) was higher in 
patients with multiple organ involvement in hyper-
sensitivity reaction to vancomycin (Fig. 2). This result 
suggests that cross-reactivity between vancomycin and 
teicoplanin may depend on the immunological mech-
anism that causes hypersensitivity reactions. The du-
ration of teicoplanin use was shorter in patients with 
teicoplanin hypersensitivity because administration was 
stopped after the occurrence of teicoplanin hypersensi-
tivity.

This study has some limitations. First, we used a ret-
rospective design and identified adverse reactions in-
cluding hypersensitivity based on retrospective chart 
review of electronic medical records. This may resulted 
in insufficient information and observer bias. We at-
tempted to overcome this bias by having two allergists 
analyze the data independently. Second, we identified 
hypersensitivity reactions based on the patients’ clini-
cal presentation and did not perform in vivo or in vitro 
tests to confirm the immunologic mechanism. Non-im-
munologic reactions such as red-man syndrome may 
have occurred in the studied patients as a hypersensi-
tivity reaction. However, most of red-man syndromes 
induced by vancomycin or teicoplanin are controlled 
by slow infusion of the drug or premedication with an-
tihistamines in our hospital. All skin reactions in our 
study were not modified with an infusion rate control. 
Thus, we assumed that most of the hypersensitivity re-
actions other than AKI in our study were caused by an 
immunologic mechanism rather than a non-immuno-
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logic mechanism. Despite these limitations, this study 
enrolled a relatively large number of patients compared 
to previous studies and analyzed teicoplanin ADRs in 
terms of types of previous adverse reactions to vanco-
mycin. Our study may improve the clinical prediction 
of the occurrence of teicoplanin ADRs in patients with 
vancomycin ADRs.

In conclusion, we analyzed the incidence and risk fac-
tors of teicoplanin ADRs and cross-reactivity between 
vancomycin and teicoplanin in 304 patients, including 
238 patients who previously experienced vancomycin 
ADRs. We identified risk factors of teicoplanin ADRs 
and cross reaction between vancomycin and teicoplanin. 
This is the largest study regarding the cross-reactivity of 
vancomycin and teicoplanin hypersensitivity and first 
study to identify several risk factors of these reactions. 
Tolerability of teicoplanin mainly depends on the histo-
ry of vancomycin hypersensitivity and its immunologic 
characteristics. In cases of vancomycin hypersensitivity, 
teicoplanin administration should be used with caution 
and clinicians must consider the risk of cross-reactivity 
according to risk factors and type of vancomycin ADRs.
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