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Abstract

Objective: Identify the prevalence of adverse reactions associated with
the use of vancomycin, as well as the factors related to their severity.

Materials and Methods: A descriptive cross-sectional study was con-
ducted on patients admitted to a high-complexity hospital in the city of Nei-
va who were prescribed vancomycin. A probabilistic sampling was carried
out, with a review of clinical histories and a survey, the dependent variable
was the presence of adverse reactions. The data obtained were recorded in
Excel and analyzed using statistical software, obtaining descriptive statistics
with central tendency and dispersion measures. A bivariate analysis was
performed, and the Chi-square test was used to analyze two qualitative
variables.

Results: A total of 104 patients, of whom 51.9% were men; skin and soft
tissues were the most commonly affected sites with 39.4%. Polypharmacy,
hypertension, and advanced age were the most related comorbidities. 14%
of the patients presented adverse drug reactions (ADR), nephrotoxicity be-
ing the most frequent at 53.3%. 85.6% of the patients had plasma level
monitoring. 38.4% of the formulations had drug interactions, Piperacillin-ta-
zobactam being the most commonly involved (45%). The pharmacological
immunosuppression had a higher probability of presenting an adverse reac-
tion.
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Conclusions: The prevalence of adverse drug reactions to vancomycin
is 14%, with nephrotoxicity and hypersensitivity reactions being the most
common. Severe reactions were the most frequently found, and pharmaco-
logical immunosuppression was the most related factor with the occurrence
of reactions.

Keywords: VVancomycin, adverse drug reaction.

Introduction

Vancomycin is a glycopeptide antimicrobial derived from Streptomyces
orientalis. 1ts mechanism of action consists of inhibiting peptidoglycan syn-
thesis in the bacterial cell wall by binding to the D-alanine-D-alanine termini,
which confers bactericidal activity against methicillin-resistant Gram-posi-
tive cocci, Clostridium infections, and in patients with beta-lactam allergies
(1-3).

Due to its narrow therapeutic margin and predominantly renal elimina-
tion, vancomycin requires dose adjustment and plasma level monitoring,
particularly in patients with renal disease, in whom its half-life may extend
from 6-12 hours to over 200 hours in advanced renal failure (4,5). Current-
ly, therapeutic drug monitoring based on the calculation of the area under
the curve (AUC) relative to the minimum inhibitory concentration (MIC),
with recommended values between 400 and 600 mg-h/L, is the preferred
strategy to optimize efficacy and minimize toxicity (6).

The use of vancomycin has been associated with a significant risk of
adverse reactions, particularly nephrotoxicity, especially in patients with el-
evated plasma levels. The incidence of acute kidney injury ranges from 5%
with levels <10 mg/L to 33% when concentrations exceed 20 mg/L (7).

The World Health Organization defines an adverse drug reaction (ADR)
as any harmful, unintended effect that occurs following the administration
of a drug at normal doses used in humans for prophylaxis, diagnosis, or
treatment (8). ADRs are classified by mechanism as type A (predictable,
dose-related), type B (non-dose-related, idiosyncratic or allergic), type C
(associated with chronic use), and type D (delayed reactions) (8).

In the case of vancomycin, the main reported ADRs include nephrotox-
icity, ototoxicity, hypersensitivity, phlebitis, hypotension, tachycardia, red
man syndrome, and, less frequently, agranulocytosis, pseudomembranous
colitis, and immune-mediated thrombocytopenia (1-3).

Several factors have been associated with an increased risk of ADRs
from vancomycin, including advanced age, polypharmacy, drug interac-
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tions, comorbidities, immunosuppression, prolonged therapy, inadequate
monitoring, and sustained exposure to high concentrations. Moreover, pro-
longed exposure favors the emergence of bacterial resistance, particularly
in Staphylococcus and Enterococcus (6,7,9,10).

Based on these considerations, the objective of this study was to deter-
mine the prevalence of adverse reactions associated with vancomycin use
and the factors related to their occurrence in hospitalized patients in the
internal medicine department of a high-complexity hospital, as well as to
characterize ADRs according to severity, mechanism, and clinical outcome.

Materials and Methods

Study design
An observational, descriptive, cross-sectional study was conducted with the
objective of characterizing adverse reactions occurring during the adminis-
tration of vancomycin in hospitalized patients.

Population and inclusion criteria

The study population consisted of patients hospitalized at Hospital Uni-
versitario Hernando Moncaleano Perdomo (HUN) in Neiva, who received van-
comycin during their hospital stay.

The following criteria were applied:

e Inclusion criteria: patients over 18 years of age who received vanco-

mycin as part of their inpatient treatment.

e Exclusion criteria: patients who received vancomycin for fewer than
three days; patients referred from other institutions whose vanco-
mycin treatment was administered externally; and pregnant women.

Sample size

A probabilistic sampling method was used. The sample size was calculat-
ed using the following formula:

M=N-Z2-p-qe2(N-1)+Z2-p-gM = \frac{N \cdot Z*2 \cdot p \cdot g}
{e”2 (N-1) + Z*2 \cdot p \cdot giM=e2(N-1)+Z2-p-gN-Z2-p-q

Where:

e M =sample size

e N = total population (147 patients who received vancomycin at HUN)

e 7=1.96(95% confidence level)

e p = estimated prevalence (37%, based on a regional study)

* g=1-p

e e =maximum allowable error (0.05)

With these parameters, a sample size of 104 patients was obtained.
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Data collection

A review of medical records was conducted using a structured instru-
ment that included demographic data, medical and pharmacological history,
main diagnosis, comorbidities, and the presence of adverse drug reactions
(ADRs).

To minimize measurement bias, a questionnaire with clear questions was
designed and the data collection team was trained to ensure consistent ap-
plication of registration criteria. Selection bias was controlled by exclusively
reviewing medical records of patients who had received vancomycin within
HUN.

Study variables

Dependent variable: presence of adverse reactions to vancomycin.

Independent variables: appropriate dosing, renal disease, hypoalbumin-
emia, diabetes mellitus, arterial hypertension, advanced age, polypharma-
cy, pharmacological immunosuppression, HIV infection, obesity, duration of
treatment, infusion time, and drug interactions.

Statistical analysis

Data were recorded in Excel and analyzed using Epi Info® statistical
software. Descriptive statistics were applied using measures of central ten-
dency and dispersion.

For bivariate analysis, 2x2 contingency tables were used, calculating
odds ratios (ORs) with their corresponding 95% confidence intervals (Cls).
The Chi-square test was applied to evaluate the association between qual-
itative variables and the dependent variable. The Kolmogorov-Smirnov test
was used to assess the normality of quantitative variables.

Ethical considerations

The study was approved by the Ethics Committee of Hospital Universi-
tario Hernando Moncaleano Perdomo in Neiva and was classified as risk-free
research, in accordance with national and international ethical guidelines.

A total of 104 patients were included in the study, of whom 51.9% were
male, with a predominance of urban origin from the city of Neiva. The mean
body mass index (BMI) was 25.5 + 6.5 kg/m®.

The most frequent sites of infection were skin and soft tissue (39.4%)
and lung (22.1%), followed by osteoarticular infections, catheter-associated
infections, and bacteremia (Table 1).
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Table 1. Sociodemographic characteristics of hospitalized patients in the

internal medicine department of a high-complexity hospital in Colombia

Variable Result
Gender, n (%)
Male 50 (48,1
Female 54 (51,9
Variables of the patient, media DS
Weight kg 68,3 +/-19.2
Size cm 162 +/- 8
Body mass index 255 +/- 6,5
Place of infection, n (%)
Skin and soft tissues 41 (39,42)
Lung 23(22,12)
No focus 10 (9,62)
Bone 7(6,73)
Catheter devices 5(4,81)
Blood 5(4,81)
Abdomen 3(2,88)
Meninges 3(2,88)
Comorbidities, n(%)
Polypharmacy 73 (70)
High blood pressure 57 (55)
Advanced age 40 (39)
Diabetes 38(37)
Kidney disease 32 (31)
Hypoalbuminemia 24 (23)
Obesity 20(19)
Pharmacological immunosuppression 15(14)
HIV infection 3(3)
Final condition, n (%)
Deceased 6 (5,77)
Alive 98 (94,23)

The main comorbidities observed were polypharmacy, arterial hyperten-
sion, advanced age, and diabetes mellitus.

Regarding vancomycin use, 85.6% of patients had plasma level monitor-
ing, performed on average at the sixth dose. Of these, 51% required dose
adjustment. The mean administered dose was 15.3 mg/kg/day, with a me-
dian treatment duration of 11 days.

Drug interactions were identified in 38.4% of prescriptions, with pip-
eracillin-tazobactam (45%) and acetylsalicylic acid (27%) being the most
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frequently involved. The prevalence of methicillin-resistant Staphylococcus
aureus (MRSA) infection was 15.4% (Table 2).

Table 2. Characteristics of vancomycin administration in hospitalized pa-
tients in the internal medicine department of a high-complexity hospital in

Colombia
Variable Result

Measurement of plasma concentrations, n (%)
Yes 89 (85,6)
No 15 (14,4)
Time of the measure, Median (RI) 6 (4-8)
Adjustment to plasma concentrations, n (%)
Yes 53(51)
No 51 (49)
Number of measures, average DS 2 +/-2
Dose (mg/K/D), median DS 15,3 +/-4,2
Proper dosage, n (%)
Yes 59 (56,7)
No 45 (43,3)
Duration of treatment, median (RI) 11 (7-19)
Indications for Vancomycin, n (%)
Cellulitis 29 (27,9)
Severe pneumonia 17 (16,3)
MRSA 16 (15,4)
Sepsis 11 (10,6)
Soft tissue infection 10 (9,6)
Osteomyelitis 6 (5,8)
Collections 3(2,9)
Others 12 (11,5)
Drug interactions, n (%)
Yes 40 (38,4)
No 64 (61,6)
Interacting medications, n (%)
Piperacillin Tazobactam 18 (45)
Acetylsalicylic Acid 11 (27)
Amikacin 4 (10)
Diclofenac 4 (10)
Gentamicin 1(2,5)
Metotrexate 1(2,5)
Naproxeno 1(2,5)

Regarding adverse drug reactions (ADRs), 14% of patients experienced
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an event associated with vancomycin use. The most frequent ADRs were
nephrotoxicity (53.3%) and hypersensitivity reactions (26.6%). Less fre-
guent events included chemical phlebitis, ototoxicity, nausea, and vomiting,
each occurring in 6.6% of cases (Table 3).

Table 3. Adverse drug reactions to vancomycin in hospitalized

patients in the internal medicine department

Variable Result
Adverse reaction to medication, n(%)
No 89 (86)
Yes 15 (14)
Name of the adverse reaction, n (%)
Nephrotoxicity 8(53,3)
Hypersensitivity 4 (26,6)
Chemical phlebitis 1(6,6)
Nausea and vomiting 1(6,6)
Ototoxicity 1(6,6)
Severity of ADR, n (%)
Mild 7 (46,67)
Severe 8(53,33)
ADR mechanism, n (%)
B 15 (100)
Antibiotic Changen (%)
Yes 19 (18,27)
No 85(81,73)

According to severity, 53.3% of ADRs were classified as serious, since
they required medical intervention. Regarding the mechanism, all ADRs
were classified as type B (not directly related to dose or pharmacological
mechanism of action).

The bivariate analysis showed that pharmacological immunosuppression
was significantly associated with a higher risk of vancomycin-related ADRs.
Other variables—such as diabetes mellitus, drug interactions, arterial hyper-
tension, hypoalbuminemia, and polypharmacy—did not show a statistically
significant association with ADR occurrence (Table 4).

Table 4. Factors associated with adverse drug reactions to vancomycin

REVISTA MEDICA RISARALDA 2025

189



90|

in hospitalized patients in the internal medicine department

Presence of ADRs
OR IC 95% CHI 2 P FISHER
Drug Interactions 1.13 0.37-3.46 1 1
Appropriate Dosage 1.63 0.52-5.17 0.58 0.57
Kidney Disease 2.2 0.72-6.72 0.27 0.22
Hypoalbuminemia 0.79 0.2 - 3.09 1 1
Diabetes 0.84 0.27 - 2.69 1 1
High Blood Pressure 0.93 0.31-2.79 1 1
Advanced Age 0.76 0.23-24 0.85 0.78
Polypharmacy 0.82 0.26 - 2.65 0.98 0.76
HIV Disease 3.1 0.26 - 36.5 0.91 0.38
Pharmacologicallmmunosuppression 3.95 1.12-13.91 0.06 0.04
Obesity 1.65 0.47-5.88 0.66 0.48

Discussion

Vancomycin is an antimicrobial with specific indications, and current
trends aim to restrict its use due to the risk of inducing resistant strains,
particularly Staphylococcus aureus and Enterococcus. Nevertheless, it re-
mains one of the most frequently used empirical antibiotics in intensive care
units, mainly for skin and soft tissue infections, pneumonia, bacteremia, and
in cases of Gram-positive cocci resistant to methicillin or in patients with
B-lactam allergy (12). In this study, the prevalence of methicillin-resistant
Staphylococcus aureus (MRSA) infection was 15.4%, which is consistent with
reports in the literature (12,13).

The main indications for vancomycin use in our study population were
skin and soft tissue infections, pneumonia, and bacteremia, findings that
align with those of other studies where these infectious foci predominate
(13). Factors such as prolonged empirical administration, inadequate dosing,
and use in contexts without microbiological confirmation have been associ-
ated with bacterial resistance and increased risk of adverse drug reactions
(ADRs) (13).

ADRs represent a significant cause of hospital morbidity, prolong hospi-
tal stay, and compromise patient safety (14). The literature reports an ADR
prevalence ranging from 1.7% to 28% (15,16). In our study, the prevalence
was 14%, which falls within these ranges. This is consistent with previous
reports indicating an overall ADR prevalence of 8.32%, and specifically
14.5% associated with antimicrobials (14).

At the national level, some studies have reported an ADR prevalence of
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31.34%, with antimicrobials accounting for 14.77% of these events. Poly-
pharmacy and drug interactions were the most frequent associated factors
(17). Another study conducted in a hospital in Neiva reported a 50% prev-
alence of ADRs, with antimicrobials implicated in 37.9% of cases, among
which vancomycin represented 6.6% of the drugs involved (18).

In our study, nephrotoxicity was the most common ADR (53.3%), fol-
lowed by hypersensitivity reactions (26.6%). This finding is consistent with
other studies where renal toxicity is the principal ADR linked to vancomycin
(19-21). The causes of acute kidney injury in patients receiving vancomycin
are multifactorial and may include sepsis, mitochondrial dysfunction, alter-
ations in the renin-angiotensin-aldosterone axis, and microvascular injury
(19,20).

Vancomycin-induced nephrotoxicity is characterized by rapid deterio-
ration of renal function associated with elevated plasma concentrations,
which is usually reversible after discontinuation of therapy (21). Histolog-
ically, it may present as acute interstitial nephritis, acute tubular necrosis,
or granulomatous inflammation (21). Reported prevalence of nephrotoxicity
ranges from 10% to 42.6%, with a median onset of 4.5 days after initiation
of treatment and recovery in 70.6% of cases (22).

Moreover, intravenous vancomycin use has been associated with a high-
er risk of acute kidney injury compared with other antimicrobials, with a
relative risk of 2.45 (95% Cl: 1.69-3.55) (23). Another study reported that
26% of critically ill patients receiving vancomycin developed acute kidney
injury, with an 18% mortality rate in this subgroup (20). Nephrotoxicity has
also been documented in 23% of patients, mainly in association with heart
failure, endocarditis, and pre-existing renal disease (24).

Hypersensitivity reactions to vancomycin are primarily related to infu-
sion rate and histamine release rather than IgE-mediated mechanisms (25).
The so-called “red man syndrome,” now referred to as vancomycin infusion
reaction, results from direct mast cell activation. Its clinical presentation
ranges from mild flushing and pruritus to severe events such as angioedema
and bronchospasm (26,27). These reactions are relatively common, includ-
ing rash, pruritus, and infusion-related reactions (28). Reported cases also
include bullous dermatoses (34 cases), DRESS syndrome (16 cases), acute
interstitial nephritis (8 cases), and severe cutaneous adverse reactions such
as Stevens-Johnson syndrome and toxic epidermal necrolysis (6 cases) as-
sociated with vancomycin use (29).
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Drug interactions are an additional risk factor for ADRs. These may be
pharmacokinetic or pharmacodynamic, resulting in adverse effects that
compromise patient safety (30). In our study, the most frequent interactions
occurred with piperacillin-tazobactam, acetylsalicylic acid, amikacin, and di-
clofenac. This is consistent with literature reports, where the combination of
piperacillin-tazobactam and vancomycin has been associated with a 5.36-
fold higher risk of nephrotoxicity (13).

According to severity classification, ADRs are categorized as mild (not
requiring medical intervention), moderate (requiring intervention), severe
(life-threatening), or fatal (leading to death) (32). From a pharmacokinetic
perspective, vancomycin use is considered adequate when the AUC/MIC
ratio remains between 400 and 600 mg-h/L, which usually corresponds to
plasma levels of 15-20 mg/L (4). Plasma concentrations above this range
are linked to a higher risk of nephrotoxicity and other ADRs.

Advanced age is a well-known risk factor for ADRs, due to comorbidities,
frailty, polypharmacy, and higher risk of colonization with resistant Staphy-
lococcus aureus (33). Similarly, conditions such as HIV infection, systemic
lupus erythematosus, chronic kidney disease, and other states of immuno-
suppression increase the likelihood of ADRs (34,35).

In our study, pharmacological immunosuppression was the only factor
significantly associated with ADR occurrence (OR: 3.45; 95% Cl: 0.06-0.04).
This finding is consistent with reports in the literature identifying additional
risk factors such as Black race, obesity, treatment duration greater than 14
days, elevated plasma concentrations, and pre-existing renal disease (36).

Conclusions

The prevalence of adverse drug reactions (ADRs) associated with vanco-
mycin use in the study population was 14%, with nephrotoxicity being the
most frequent, followed by hypersensitivity reactions.

Pharmacological immunosuppression was the only factor significantly
associated with the occurrence of ADRs.

The main indications for vancomycin prescription were skin and soft tis-
sue infections, followed by pneumonia.

These findings underscore the importance of close monitoring in immu-
nosuppressed patients receiving vancomycin, as well as the need to opfti-
mize dosing regimens and monitor for potential drug interactions to prevent
adverse events.
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