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ARTICLE INFO ABSTRACT
Article History: Vancomycin possesses not only a narrow therapeutic range but also
Received: 2024-04-01 nephrotoxic effects, thus requiring intensive monitoring. This study aims to
Published: 2025-03-31 analyze the vancomycin use among the inpatients of a referral in Indonesia.
This retrospective cross-sectional research collected a two-year data from
Keywords: medical records. The research involved all the patients who met the inclusion
drug utilization study; criteria. The majority of the 90 patients receiving vancomycin were men with
vancomycin; tertiary the most age range of 18-60 years. The dominant indication of vancomycin
hospital; Indonesia. use was sepsis typically caused by methicillin-resistant Staphylococcus

aureus (MRSA) and Staphylococcus haemolyticus. Meanwhile, the
vancomycin dosing for the 1-<18 age range was mostly based on actual body
weight, whereas that for other age categories took into account renal
function. The effectiveness of vancomycin based on White Blood Cells and
neutrophils was shown in 34.88% of patients examined for both parameters.
In addition, 6.25% of the patients given a platelet count experienced
suspected vancomycin-induced thrombocytopenia. No incidence of
vancomycin-induced neutropenia and nephrotoxicity was found. Given that
the risk of nephrotoxicity and the effectiveness of vancomycin are influenced
by the steady-state concentrations and the area under the curve, this study
recommends hospitals in Indonesia to provide Therapeutic Drug Monitoring
(TDM) services.

©2025 by the authors. Submitted for possible open-access publication under the terms and conditions of the Creative
e Commons Attribution (CC BY SA) license (https:/creativecommons.org/licenses/by-sa/4.0/)
INTRODUCTION

Methicillin-resistant Staphylococcus Aureus (MRSA) is a strain of S. aureus that is the main
cause of bacteremia, endocarditis, skin and soft tissue infections, bone and joint infections, and
hospital-acquired bacterial infections with consistently high levels of morbidity and mortality.
Although the data on the prevalence of MRSA infection in Indonesia is not as complete as that in
advanced countries, the mean prevalence recorded in hospitals ranges between 33% and 45.3%?1,
and the highest reported prevalence has reached 52%?2 with an MRSA carrier rate of 4.3% among
surgical patients when discharged.3 This rapidly increasing incidence of MRSA infection has led to
more prescriptions of vancomycin, which is the only antibiotic listed in the newest National
Formulary of Indonesia as a third-line antibiotic (reserve antibiotic) and should be confirmed by
culture test. Meanwhile, Vancomycin-resistant Enterococcus (VRE) issues have reached more
than 20%,* especially among inpatients with at least 7 days of hospitalization, which then
becomes another problem that should be prevented through the wise use of vancomycin.
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In addition, caution should be exercised regarding the possibility of adverse drug
reactions (ADRs) and clinically significant drug interactions between vancomycin and other
drugs, possibly in the form of increased nephrotoxicity and ototoxicity. This can occur when such
antibiotics are used concomitantly with amphotericin B, colistin, bacitracin, aminoglycosides,
polymyxin B, and cisplatin, with a reported incidence rate of < 5% >¢ and a very low prevalence of
ototoxicity.”

Several studies on the use of vancomycin in Indonesia have been conducted, but the
majority of them involved a limited number of patients, carried out less in-depth analyses of the
dosage, and did not take into account the aspect of ADR.89 In fact, until now TDM services using
vancomycin are rarely found in Indonesian hospitals, only limited to research purposes conducted
by academic institutions. Inadequate instruments and hospital human resources who are not yet
proficient are challenges in implementing TDM in Indonesian hospitals. The hope is that this study
will provide valuable advice for the government and hospital management who encourage the
provision of TDM services. Therefore, this study analyzes retrospectively the use of vancomycin,
which includes the diagnosis, dosage, duration of use, culture test, effectiveness, and incidence of
ADR, to get broader data for all patient age categories as part of the recommendation for providing
a safe, effective strategy toward TDM services.

METHODS

This retrospective cross-sectional study was conducted at Dr. Sardjito Hospital, which is
one of the tertiary referral hospitals and teaching hospitals for prospective healthcare workers in
Indonesia. This study analyzed the use of vancomycin injection for pediatric inpatients aged = 1
year old, adult, and geriatric patients who have prescribed vancomycin for a minimum of 3 days.
The research involved all the patients who met the research criteria including patients from
pediatrics, ICU, surgical, and internal departments. The presentation of data at the medical record
unit is based on disease, while data on drug use needs to be traced from data in the pharmacy
department. Therefore, data collection began with data collection in the pharmacy department
and was then explored further in the medical records. Patients who received vancomycin but died
less than three days after it was prescribed were excluded from the study. The patients’
demographic characteristics along with data on the diagnosis, dosage of vancomycin, duration of
administration, and effectiveness of vancomycin based on the white blood cells (WBC) and
neutrophil value, as well as ADRs such as nephrotoxicity, neutropenia, and thrombocytopenia,
were obtained from the medical records. The use of vancomycin was considered effective if the
patient experienced improvements in leukocyte and neutrophil values. Apart from that, if the
blood sedimentation rate increased or was still high, then the use of vancomycin was categorized
as ineffective. ADR events were assessed based on data recorded in the medical record.
Nephrotoxicity is if the patient experiences a decrease in creatinine clearance, while neutropenia
is if the patient's neutrophil levels decrease. In addition, thrombocytopenia if the patient
experienced a decrease in platelets after using vancomycin. The univariate analysis was used to
present the demographic characteristics, diagnosis, appropriateness of vancomycin dosing,
effectiveness, and ADRs in percentages processed in the Excel program of Microsoft Office version
365. The achievement of effectiveness and incidence of ADRs due to vancomycin as assessed by
the research team, was further confirmed by the pharmacist at Sardjito Hospital. The research has
received ethical approval issued by the Faculty of Medicine of Universitas Gadjah Mada No.
KE/FK/0149/EC.

RESULTS

Ninety inpatients were prescribed vancomycin injections for different diagnoses with a
variety of dosages and durations of administration. The dose of vancomycin takes into account
age (and body weight for pediatric patients), and renal function. Coverage of subjects in all age
categories resulted in variations in dose findings in this research. Meanwhile, in some hospitals in
Indonesia, vancomycin is also known to be administered as eye drops, resulting from
reconstituting the dry powder of vancomycin injection by adding aqua for injection and diluting
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with 0.9% NaCl. In this study, the patients given such drops were excluded. The characteristics of
the participants who fulfilled the inclusion criteria are presented in Table 1.

Table 1. Characteristics of the patients

Characteristics Number of patients (%)
Gender
Male 58 (64.5)
Female 32 (35.5)
Age (years)
1-<18 9 (10)
18- 60 56 (62.2)
> 60 25(27.8)
Diagnosis
Sepsis 25(27.8)
Healthcare-associated pneumonia (HCAP) 24 (26.7)
Community-acquired pneumonia (CAP) 7(7.8)
Sepsis shock 6 (6.7)
Diabetic ulcer 3(3.3)
Neutropenic fever 3(3.3)
Submandibular abscess 3(3.3)
Endocarditis 2(2.2)
Leukocytosis 2(2.2)
Open segmental fracture 1(1.1)
Crush injury with open segment 1(1.1)
Staphylococcal UTI 1(1.1)
Closed fracture of acetabulum 1(1.1)
Pericarditis 1(1.1)
Guillain-Barre syndrome 1(1.1)
Stage V chronic kidney disease (CKD) on CAPD 1(1.1)
Neglected open fracture of distal 1(1.1)
Chronic obstructive pulmonary disease (COPD) with secondary 1(1.1)
infection '
Wagner 3 MRSA diabetic ulcer 1(1.1)
Peritonitis 1(1.1)
Meningoencephalitis 1(1.1)
Septic arthritis 1(1.1)
Lung tumor with systemic infection 1(1.1)
Non-hemorrhagic stroke with systemic infection 1(1.1)
Bacterial culture test
MRSA 3(34)
MRSE 1(1.1)
Streptococcus sanguinis 1(1.1)
Streptococcus viridans 1(1.1)
Staphylococcus lentus 1(1.1)
Staphylococcus haemolyticus 3(3.4)
Staphylococcus epidermidis 1(1.1)
Streptococcus faecalis 1(1.1)
Enterococcus faecalis 2(2.2)
Gram-positive 8(8.9)
No name of bacteria 2(2.2)
No microbial growth 10 (11.1)
No culture 56 (62.2)
Vancomycin sensitivity test
Sensitive 22 (24.5)
Intermediate 1(1.1)
Resistant 2(2.2)
No sensitivity test 65 (72.2)
Duration of use (days)
<7 32 (35.6)
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Characteristics Number of patients (%)
7 20 (22.2)
>7 38 (42.2)

This study found that a large majority of patients who received vancomycin were men aged
between 18-60 years old (62.2%). The two diseases most commonly treated with vancomycin are
sepsis and HCAP (healthcare-associated pneumonia), respectively. The types of bacteria largely
found in the blood culture tests were gram-positive bacteria, MRSA, and Staphylococcus
haemolyticus with the longest seven (7) days’ duration of vancomycin use (seven days) in this
study.

To date, vancomycin administration in Indonesian hospitals has used a renal function
approach based on creatinine clearance levels and/or body weight instead of the vancomycin
pharmacokinetic AUC or Bayesian software program when only two vancomycin concentrations
are available, as recommended by ASHP/The Infectious Diseases Society of America
(IDSA)/PIDS/SIDP. The vancomycin dosing profiles used in this study are described in Table 2.

Table 2. Distribution and appropriateness of vancomycin dosing

Creatinine clearance Dosage
Age (years) . .
. . (mL/min) appropriateness
Diagnosis n Yes
1-<18 18-60 >60 <20 20-49 =50 (n=62) No (n=28)

o subdose (3);
Sepsis 25 1 14 10 1 7 13 17 overdose (5)
Healthcare-associated subdose (5);
pneumonia (HCAP)2 24 3 15 6 2 7 11 15 overdose (4)
Community-acquired
pneumonia (CAP)a2 7 1 4 2 1 4 7
Sepsis shock? 6 1 4 1 1 2 5 overdose (1)
Diabetic ulcer 3 2 1 3 1 subdose (2)
Neutropenic fever2 3 2 1 1 1 subdose (1);

overdose (2)
Submandibular subdose (1);
abscess? overdose (1)
Endocarditis subdose (1)
Leukocytosis

Open segmental
fracture

Crush injury with
open segment
Staphylococcal UTI
Closed fracture of
acetabuluma
Pericarditis
Guillain-Barre
syndrome

Stage V chronic kidney
disease (CKD) on 1 1 1 overdose (1)
CAPD

Neglected open
fracture of distal
Chronic obstructive
pulmonary disease
(COPD) with
secondary infection

= NN W
_ NN N
R NNN
_ N R =

O S N =
[ = N =
1
,
1
L o N NS

awithout creatinine clearance test (n = 27): sepsis (n = 4); HCAP (n = 4); CAP (n = 11); sepsis shock (n = 3);
nephropenic fever(n = 1); submandibular abscess (n = 1); closed fracture of the acetabulum (1); Wagner 3
MRSA diabetic ulcer (1); septic arthritis (1)
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Table 2 shows the distribution of the diagnosis and vancomycin dosing based on the
patients’ age category as well as the appropriateness according to the guidelines for
recommended dosage. The study found a 31.1% inappropriateness of vancomycin dosing, mostly
in patients with HCAP.

This study also found that 14 patients (15.6%) received a subtherapeutic dose of
vancomycin, and a similar number of subjects were prescribed vancomycin at a dose that
exceeded the standard. Meanwhile, several patients had subtherapeutic vancomycin doses
because of longer administration intervals.

This study also showed that patients with impaired renal function were prescribed
vancomycin based on creatinine clearance. Three patients with chronic renal disease who
underwent hemodialysis were administered vancomycin. One patient with continuous
ambulatory peritoneal dialysis (CAPD) received an excessive dose of vancomycin (500 mg/6 h).

Additionally, only 43 patients (47.8%) underwent white blood cell and neutrophil count
tests to estimate the effectiveness of systemic vancomycin. The effectiveness of vancomycin and
its adverse drug reactions are shown in Table 3.

Table 3. Effectiveness and ADR related with vancomycin use

Number of patients n=90 (%)

Variables With test Without test Yes No
Effectiveness

WBCs and neutrophils 43 (47.8) 47 (52.2) 15 (16.7) 28 (31.1)
Adverse Drug Reaction

Neutropenia 51 (56.7) 39 (43.3) 0(0) 51 (56.7)
Thrombocytopenia 48 (53.3) 42 (46.7)* 3(3.3) 45 (50.0)
Nephrotoxicity 39 (43.3) 51 (56.7)** 0(0.0) 0 (0.0)

*17 patients underwent a platelet count test; 25 patients underwent a platelet count test only once.
** 23 patients were not given a renal function test; the remaining (n = 28) had a CrClI test once only

Table 3 shows that most of the vancomycin use is ineffective based on the WBC and
neutrophil parameters. Vancomycin was assessed as effective in only 15 patients consisting of 9
adults and 6 elderly patients. Meanwhile, concerning ADRs, there was only thrombocytopenia in
three patients (3.3%). Table 3 shows no incidence of neutropenia in patients who received
vancomycin at Dr. Sardjito Hospital. The presence of a small number of patients who were
categorized as effective in using vancomycin, and also the incidence of ADRs, meant that further
analysis could not be carried out. The results of creatinine test in this study are presented in Table
4.

Table 4. Patients’ creatinine level and use of combination drugs

Name of combination drugs

Creatinine level n (%) potentially increasing the risk of n (%)
nephrotoxicity

No creatinine test 23 (25.6) Furosemide 14 (15.6)

1x creatinine test 28 (31.1) Ketorolac 10 (11.1)
Elevated creatinine 15 (16.7) Gentamicin 6 (6.7)
1-10 % 4 (4.4) Irbesartan 5(5.6)
11-20% 6 (6.7) Bisoprolol 5(5.6)
21-30 % 0(0.0) Valsartan 5(5.6)
31-40 % 5 (5.6) Amikacin 5 (5.6)
Creatinine in normal range 24 (26.7) Acyclovir 3(3.3)

The highest frequency of creatinine tests for patients in the study location was only once
during the use of vancomycin. In this study, there was no elevated creatinine level that reached
50% of the baseline, thereby indicating that no incidence of nephrotoxicity was found during the
use of vancomycin. Meanwhile, the drugs in combination with vancomycin, which increase the
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likelihood of nephrotoxicity, used by more than 10% of patients in this study were the loop
diuretic furosemide and the analgesic ketorolac.

DISCUSSION

Several studies of vancomycin use in different countries also showed similar findings to
those of this study regarding the majority of male patients being prescribed vancomycin
regardless of the age categories.1%-13 In general, men are more susceptible to pathogenic
infections, including bacterial infections, with a higher mortality rate, likely due to hormonal
differences.1415

Sepsis-septic shock cases dominated the diagnoses and were mostly treated with
vancomycin. In general, the approach to selecting empiric antibiotics for sepsis and septic shock
has yet to consider all variables and patient risk factors. However, vancomycin is the antibiotic of
choice for sepsis or septic shock due to infection from the lungs, central nervous system (CNS),
and soft tissue, but not from intra-abdominal or genitourinary infections 6. In addition, it is
recommended that serious nosocomial infections, such as HCAP, be treated with vancomycin 7. A
study involving 140 cases of vancomycin use in a tertiary hospital in China found that patients
with MRSA infection were sensitive to vancomycin, with a minimum inhibitory concentration
(MIC) range of 1-2 pg/mL.13 Two meta-analyses concluded that the use of vancomycin is effective
in patients infected with S.aureus, in critical condition, with renal impairment, sepsis, MRSA
infection, and hospitalized patients for hemodialysis or in the emergency department as proven
by achieving the therapeutic range in patients with a loading dose based on body weight with
minimal ADR.18.19

The use of vancomycin remains maintainable while efforts to prevent its resistance are
being made, and to date, no other antibiotics are superior to vancomycin.2® In addition, some
guidelines and studies support the use of vancomycin as the antibiotic of choice for patients with
HCAP. However, if there is no lower respiratory culture, it is recommended to stop administering
empiric vancomycin to patients with MRSA-negative nasal and throat cultures and a clinical
pulmonary infection score of < 6.21 In addition to vancomycin, the IDSA has recommended the use
of antibiotics such as daptomycin, telavancin, clindamycin, linezolid, or cefazolin for MRSA-
infected inpatients with non-purulent cellulitis. The first three antibiotics are not yet available in
the Indonesian market. Although a retrospective cohort study of more than 1000 non-critically ill
patients with HCAP showed that linezolid is more effective than vancomycin,?? it has not been
listed in Indonesia's National Formulary to date, thus precluding it from being covered by the
National Health Insurance or BPJS Kesehatan.23

In this study, MRSA-infected patients were assessed using cefoxitin screening. Cefoxitin is a
surrogate marker for methicillin resistance. Cefoxitin screening in agar media is considered
accurate, easy to perform, and offering high specificity. There are similar findings related to the
type of bacteria that infect pediatric patients treated with vancomycin. A study reveals that
Vancomycin actively eradicates gram-positive bacteria, such as Staphylococcus aureus, S.
epidermidis, S. pyogenes, S. pneumoniae, streptococcus viridans, Bacillus sp., Actinomyces sp.,
Clostridium sp. and Corynebacterium sp., as well as gram-negative bacteria, such as Enterococcus
sp. 24 Therefore, in this study, the use of vancomycin based on the bacterial culture results was
deemed appropriate. In addition, the majority of the patients were found to be vancomycin-
sensitive, which is similar to the findings of research conducted in another tertiary hospital in
Indonesia.?s

Vancomycin is an empiric antibiotic for S. aureus infection owing to its bactericidal activity
against methicillin-resistant and methicillin-sensitive strains. However, according to the
Infectious Diseases Society of America, the recommended first-line antibiotics for Staphylococcal
infections are those in the beta-lactam group. Vancomycin is used not only as an empiric therapy
but also as a definitive therapy for patients with beta-lactam allergy. However, despite its use as
a definitive therapy, vancomycin remains less effective than beta-lactam antibiotics in patients
with MSSA bloodstream infections.2é In this study, the use of vancomycin was still dominated by
the lack of culture and sensitivity tests. A limitation of this retrospective study is that the data
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were based on medical records, making it difficult to further explore the patients’ clinical
presentation and clinical considerations from the doctor in charge.

A literature study stated that, due to the increasing failure of vancomycin therapy in MRSA
infection, there is a tendency to administer it at high doses, although this can even increase the
risk of nephrotoxicity. In addition to high doses (> 4 g/day), other factors that increase the risk of
vancomycin-induced nephrotoxicity are concomitant use of other nephrotoxic drugs, such as
amphotericin B and aminoglycosides, duration of vancomycin use for longer than 7 days, and
inpatients’ length of stay, especially in the ICU.27

The determination of vancomycin doses considers the severity of bacterial infection,
patients’ overall clinical conditions, renal function, and actual body weight. Meanwhile, the
frequency of vancomycin administration is approximately every 8-24 h in accordance with the
renal function, age, and vancomycin AUC to ensure its safety. Therefore, as an antibiotic with a
narrow therapeutic range, vancomycin should be administered based on an individual approach,
such as physiological changes in body composition from pediatric to elderly, level of severity, and
clinical presentation.28

Pharmacokinetically, vancomycin is an antibiotic primarily eliminated through the kidneys
and has the potential to cause nephrotoxicity, thus requiring consideration of patients’ renal
function when determining the dosage. The data obtained from the medical records of pediatric
patients indicate that vancomycin dosage is determined based only on actual body weight without
considering renal function (CrCl). However, pediatric patients clinically showed no renal function
deterioration, thus allowing the absence of renal function tests. A pediatric population-based
study involving nearly 2000 patients found primacy of renal function, in addition to actual body
weight, to be a major consideration in the determination of vancomycin safe dosage for patients
aged 1-18 years.2? A meta-analysis concluded that pediatric patients with obesity have the
potential to experience higher vancomycin concentrations and toxicity due to vancomycin use
when the dose is determined solely based on actual body weight.3° Therefore, it is necessary to
examine renal function prior to vancomycin administration. Meanwhile, according to a study
conducted at a children's hospital involving almost 300 patients over 3 years, vancomycin-
induced nephrotoxicity is relatively rare in children, is reversible, and occurs in 6.5% of children,
with the average serum creatinine level returning to normal within five days after vancomycin
discontinuation.3! On the other hand, it is recommended to consider actual body weight, eGFR,
and age in the administration of vancomycin to patients because higher vancomycin levels are
found in the elderly.32 Further pharmacokinetic studies are necessary for other factors in
Indonesian patients to provide a more accurate model of vancomycin dosing.

With regard to the highest use of vancomycin for sepsis-septic shock patients in this study
(total n = 31 or 34.4%), a number of studies emphasize specific amounts of vancomycin dose,
which comprise the need for a higher loading dose and maintenance dose for critically ill patients
to achieve a therapeutic level of vancomycin more rapidly. The administration of a loading dose
of 25 mg/kg followed by a maintenance dose based on the vancomycin serum showed
significantly higher trough and peak concentrations, as well as AUC when compared to the use of
an empiric dose of 15 mg/kg every 8 hours33 despite a higher risk of acute renal injury.34
Meanwhile, an updated consensus guideline suggests a dose of 15-20 mg/kg followed by daily
maintenance infusions at doses of 30-40 mg/kg (up to 60 mg/kg) to achieve a target steady-state
concentration of 20-25 mg/L for critically ill administrating continuous infusion.zs.

A vancomycin dose of = 2 g every 8 hours in adult patients with sepsis or septic shock and
creatinine clearance of 2 80 mL/min/1.73 m2is required to achieve optimal therapeutic exposure
35_ In this study, however, the patients did not receive a loading dose, and even the dose of
vancomycin for all patients with CrCl > 50 mL/minute was 1 gram/12 hours. Unfortunately, the
administration of a vancomycin loading dose is an extremely rare occurrence in clinical practice
in Indonesia, although it can become an important consideration as a strategy to achieve
therapeutic levels faster and increase effectiveness, especially in cases of sepsis, due to increased
vancomycin clearance.3¢37 However, several cohort studies on the benefits of loading doses have
shown inconsistent findings.3839

Vancomyrcin is a time-dependent antibiotic; therefore, with an appropriate daily dose, it is
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recommended to administer vancomycin more frequently and pharmacokinetically through
continuous infusion to minimize fluctuations in vancomycin levels 4041, Meanwhile, the guidelines
recommend individualized vancomycin dosing for patients undergoing hemodialysis by setting a
therapeutic target of vancomycin at a 24-hour AUC/MIC ratio of 400-600. Should there be
limitations of such a service, it is recommended to conduct monitoring based on the pre-dialysis
serum concentrations of vancomycin and extrapolate such values to estimate the AUC.
Maintaining a pre-dialysis concentration between 15 and 20 mg/L is likely to result in a 24-hour
AUC of < 600 mgh/L, which will reach the target of 400-600 AUC/MIC ratio, assuming an MIC of 1
mg/L. In general, a fixed vancomycin dose after hemodialysis (e.g., 750 mg or 1000 mg) is unlikely
to reach the therapeutic target for patients, because it becomes more affected by obesity and/or
excess fluid.#2 In addition, a study of the administration of 18 mg/kg vancomycin every 48-72
hours shows that 10 patients with CAPD can achieve the therapeutic level43 although it also
suggests that therapeutic drug monitoring (TDM) and pharmacodynamic effect (MIC) are
important to provide an appropriate algorithm of vancomycin dosing for patients in such
category.** The appropriateness of vancomycin dosing can also be based on the indications of its
use in relation to the target for plasma steady-state concentrations of vancomycin.1! The absence
of TDM services or MIC examinations shows the limitations of a pharmacokinetic-
pharmacodynamic analysis of vancomycin use, thus impeding the determination of the ideal
vancomycin dosage.

In terms of ADR, vancomycin-induced thrombocytopenia occurred in two late-elderly
patients and one older adult, of which two were male and one was female. The considerably low
incidence of thrombocytopenia found in this study is in accordance with studies that analyzed
comparable vancomycin-induced ADR designed as case reports or case series, since it is a
relatively rare type of ADR found in the clinical domain.#5-5¢ A higher prevalence, reaching
approximately 16.2%, was reported in a study involving 105 patients in a Vietnamese Hospital. 51
Thrombocytopenia indicates a decrease in platelet count to <100,000/mm3. Vancomycin-induced
thrombocytopenia typically occurs between the 5th and 10th day of vancomycin use and can be
resolved by discontinuing vancomycin administration. Therefore, the platelet count will increase
one-two days after discontinuation.

The thrombocytopenia case in the older adult in this study occurred on day 2 of vancomycin
use and continued to decline until day 5. On the 7th day of vancomycin use, the platelet count
increased to a normal range after the patient received platelet transfusions twice. A different
result was observed in thrombocytopenia experienced by a late elderly patient. Vancomycin-
induced thrombocytopenia occurred on the 6t day of treatment. Transfusion was administered
on day 8 of vancomycin administration, but was not effective. The patient died dead on the 10t
day of vancomycin use with septic shock. The incidence of thrombocytopenia in the third patient
occurred on the 2nd day of vancomycin therapy. The patient received transfusion on day 4, which
was effective in increasing the platelet count by >50%. The platelet count on day 6 was within the
normal range. Similar studies have found that thrombocytopenia occurs with varied durations of
vancomycin administration. Two patients experienced vancomycin-induced thrombocytopenia
on the second day of administration.52 However, the diagnosis of vancomycin-induced
thrombocytopenia is often challenging due to the presence of other concomitant contributing
factors, as well as because of the limitations of diagnostic test.53 A limitation of this descriptive
cross-sectional study is that it was difficult to confirm whether the incidence of thrombocytopenia
in the three aforementioned patients was induced by vancomycin use.

In addition to thrombocytopenia, vancomycin has the potential to induce another ADR,
neutropenia, a condition in which the number of neutrophils in the blood is reduced. A greater
possibility of neutropenia occurs in patients who receive vancomycin therapy for >7 days, thus
requiring weekly monitoring through a WBC count. Vancomycin-induced nephrotoxicity is an
ADR associated with elevated trough concentrations of vancomycin.5* To assess nephrotoxicity, it
is necessary to examine serum creatinine levels at least twice, with a 50% increase from the initial
creatinine level. Seven of 21 patients experienced reduced creatinine levels with a corresponding
decrease in blood urea nitrogen (BUN) values. Meanwhile, other patients had elevated creatinine
levels of approximately less than 0.5 A mg/dL, and five of the 15 patients with elevated creatinine
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had a history of chronic renal disease. However, the creatinine increase occurred inconsistently
or within 48-72 hours. Two types of ADR associated with vancomycin use, neutropenia and
nephrotoxicity, were not observed in this study.

Although this study revealed that the dominant duration of administration was more than
seven days, a previous study showed that there was no significant correlation between
nephrotoxicity and duration of therapy. Nephrotoxicity occurs 6.7-fold more frequently in
patients receiving vancomycin therapy concomitantly with aminoglycosides.5> However, this did
not occur in the 11 patients who received gentamicin (6 patients) or amikacin injection (the
remaining) (Table 4). In addition, not all patients at Dr. Sardjito Hospital underwent a complete
renal function test, thus leading to limited assessment of vancomycin-induced nephrotoxicity.
Another limitation of this study was not including a control group, meaning that this study cannot
prove either the effectiveness or the incidence of ADRs that were found to be caused by the use of
vancomycin. Analytical studies involving a larger number of subjects, prospectively, and analyzing
pharmacokinetics data to ensure effectiveness and ADR prevention of vancomycin are needed to
provide a comprehensive perspective.

Frequent platelet, WBC, and neutrophil counts, and especially renal function tests for
patients receiving vancomycin injection, are recommended to ensure safety and effectiveness,
particularly for patients with high-risk factors such as patients administered a combination of
aminoglycoside antibiotics. Similarly, for pediatric patients, actual body weight is insufficient to
consider vancomycin dosing to avoid toxicity in pediatric patients with obesity.

CONCLUSION

Two diagnoses with the highest vancomycin use were sepsis and HCAP, mostly with
appropriate dosing. Three (3.3%) patients experienced thrombocytopenia. Despite the low
prevalence of vancomycin-induced ADR in the form of thrombocytopenia and neutropenia,
frequent examinations are recommended to provide an early management strategy. In addition,
it is necessary to monitor renal function to estimate the safe and effective amount of vancomycin
dose for patients of various age categories, especially those with risk factors such as geriatric
patients and combination therapy, including aminoglycosides. Therefore, this study recommends
the importance of providing TDM services in Indonesian hospitals. In addition, prospective
studies of vancomycin and the alternative antibiotics' pharmacokinetics and pharmacodynamics
in patients with sepsis are recommended to provide an approach for accurate, effective, and safe
antibiotic dosing.
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