Ashok N, et al., Int Jou Phar Chem, 7(1), 2026, 14-17

INTERNATIONAL JOURNAL DF |
PHARMACOGNOSY AND CHEMISTRY A

Content available at www.saap.org.in

Online ISSN: 2582-7723

Open Access

Review Article

PATIENT SAFETY IN PHARMACOTHERAPY: A REVIEW IN MEDICATION ER-

RORS AND THEIR PREVENTION

NADAKUDURU ASHOK¥*, THAGARAKUNTA BHARANESWAR, CHAVA LAKSHMI, CHANDU

BABU RAO

Priyadarshini Institute of Pharmaceutical Education and Research, 5TH Mile, Pulladigunta, Guntur-522017, Andhra Pradesh, In-

dia.

ARTICLE HISTORY ABSTRACT

Received on: 26-02-2026
Revised on: | 1-03-2026
Accepted on: 27-03-2026
Keywords: Medication
errors, Prevention, Pharma-
cist, Medication safety,
Patient safety, Pharmacy
practise, Healthcare.

*CORRESPONDING
AUTHOR
Nadakuduru Ashok

Medication errors are a major public health concern that can result in significant harm
to patients. Understanding the different types and causes of medication errors is es-
sential to preventing these incidents.This article reviews the literature on medication
errors, their types, causes, and prevention strategies. The review includes studies
from various countries and healthcare settings. Medication errors can occur at any
stage of the medication use process, from prescription to administration and moni-
toring. Prescription errors, dispensing errors, administration errors, and monitoring
errors are the most common types of medication errors. Factors contributing to
medication errors include patient-related factors, healthcare provider- related fac-
tors, and system related factors. Clinical pharmacy services have been shown to be
effective in preventing medication errors.

This article is licensed under a Creative Commons Attribution-Non-commercial 4.0 International

DS

License. Copyright © 2026 Author(s) retains the copyright of this article. BY _NC

INTRODUCTION

In the 1930s, the first ICU was established. Around the
same time, Harvey A.K. Whitney started to organise
conferences and patient care rounds for trainees in
clinical pharmacy practice (who were not known as
pharmacy residents). In the 1950s and 1960s, when the
first decentralised pharmacy services were introduced,
advancements in mechanical ventilators caused a rise in
the number of intensive care units (ICUs). By the
1980s, critical care pharmacy practice had spread con-
siderably; the first critical care column had been pub-
lished in a pharmacy journal; and the Society of Critical
Care Medicine (SCCM) had created a section for clini-
cal pharmacists and pharmacologists in order to ac-
knowledge the efforts of pharmacists [1].

The idea of including a clinical pharmacist in a multidis-
ciplinary team led by an intensivist developed in the
United States at the beginning of the 1980s. In the
1980s, critical care pharmacists began to specialise in
their training and take on more leadership roles in
critical care organisations. When a clinical pharmacist is
included in an intensive care healthcare team, several
prospective, controlled trials show a much-reduced

incidence of adverse drug events (ADEs) and fewer
days of hospitalisation. Data in the past showed that
pharmacist engagement enhanced fluid management,
reduced prescription errors, and decreased the occur-
rence of adverse drug reactions (ADRs).

Over the past 25 years, the specialty of critical care
pharmacy practice has developed into a vital part of the
multidisciplinary team in the intensive care unit (ICU).
There is evidence that critical care pharmacist efforts
have a significant influence on outcomes and can pre-
vent potentially life-threatening situations. Future
pharmacist roles may involve better patient and family
communication, involvement in care transitions, driving
quality indicator improvement, optimising dosage in
specialist populations, and utilising independent pre-
scribing abilities.

I. DEFINITION AND SCOPE OF MEDICA-
TION ERRORS

I.1 Medication Error

While there is no uniform definition of a medication
error, the National Coordinating Council for Medica-
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tion Error Reporting and Prevention defines a medica-
tion error as:

“... any preventable event that may cause or lead to
inappropriate medication use or patient harm while the
medication is in the control of the healthcare profes-
sional, patient, or consumer. Such events may be re-
lated to professional practice, health care products,
procedures, and systems, including prescribing, order
communication, product labeling, packaging, and no-
menclature; compounding; dispensing; distribution;
administration; education; monitoring; and use ” [2].
1.2 Adverse Drug Reaction

The World Health Organization defines an adverse
drug reaction as:

“Any response that is noxious, unintended, or unde-
sired, which occurs at doses normally used in humans
for prophylaxis, diagnosis, therapy of disease, or modi-
fication of physiological function.”

Adverse drug reactions are expected negative out-
comes inherent to the pharmacologic action of the
drug and are not always preventable, while medication
errors are preventable [3].

1.3 Adverse Drug Event

An adverse drug event is an injury from a medication
or a missed or inappropriately dosed medication. An
adverse drug event causes morbidity or mortality to a
patient. The difference between an adverse drug reac-
tion and an adverse drug event is that in an adverse
drug event, the patient must be exposed to a medica-
tion with a negative consequence, which may or may
not be expected.

For adverse drug events, the patient suffers a negative
consequence from receiving a drug in the usual manner
it was intended, not receiving a required medication, or
receiving a medication in an inappropriate manner such
as too high or too low a dose [4].

1.4 Medication Misadventure

A medication misadventure is an iatrogenic incident
that is inherent to medication therapy. Medication mis-
adventure includes medication errors, adverse drug
reactions, and adverse drug events. It is created
through omission or commission of medication admini-
stration. Medication misadventures are always undesir-
able and unexpected; they may or may not be inde-
pendent of preexisting pathology and might be due to
human or system error, idiosyncratic, or immunologic
response.

1.5 Sentinel Event

The Joint Commission defines a sentinel event as:

“An unexpected occurrence involving death, serious
physical or psychological injury, or the risk thereof.
Serious injury specifically includes loss of limb or func-
tion or serious adverse outcomes.”

Sentinel events may include medication errors and ad-
verse drug events.

SCOPE OF MEDICATION ERRORS

Medication errors are a significant concern in health-
care, affecting patient safety and treatment outcomes.
They can occur at any stage of the medication use

[1a]
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process: prescribing, transcribing, dispensing, adminis-
tering, and monitoring.

These errors can occur in various healthcare settings
(hospitals, clinics, community pharmacies, home care)
and involve different healthcare professionals (doctors,
nurses, pharmacists, and patients). The scope includes
potential impact on patient safety, treatment outcomes,
healthcare costs, and legal implications.

2. TYPES OF MEDICATION ERRORS

I. Prescription error:

A prescription error can be defined as a set of planned
acts that may not produce the expected result because
actions did not go as planned or because the plan was
insufficient. Prescribing error is a common drug error
that can be prevented in hospitals worldwide.

Types of prescription errors include incorrect route,
dose, frequency, dosage form, quantity to supply, and
omission errors related to the prescriber (including
patient name, age, prescriber name, prescriber signa-
ture, department, and diagnosis), as well as commission
errors (including wrong strength, incorrect drug name,
incorrect dosage form, and drug—drug interactions) [5].
2. Dispensing error

Dispensing errors are any inconsistencies between the
written instructions on the prescription order form
and the medication supplied by the pharmacy. Hospital
units use a variety of medication dispensing systems,
each with different error risks.

Common dispensing errors include missing doses,
omissions, inaccurate patient or medicine names, and
incorrect labeling. Failure to verify patient identity is a
common cause. Occasionally, incorrect patient details
may be entered into pharmacy databases [6].

3. Administration error:

A medication administration error occurs when a pa-
tient receives a medication different from what the
prescriber intended. This can occur at any stage of the
medication process. Medication errors can have seri-
ous consequences, including patient harm, increased
hospital stay, and even death. Omissions, where a pre-
scribed medication is not given, are common admini-
stration errors [7].

4. Monitoring error:

A monitoring error occurs when a prescribed medicine
is not monitored according to the accepted standard of
care. This includes failure to perform required tests at
appropriate intervals. If a patient refuses testing, it is
not considered an error [8].

3. CAUSES OF MEDICATION ERRORS

e Expired product: Occurs due to improper stor-
age or use of expired medications.

e Incorrect duration: Medication is given for
longer or shorter than prescribed.

e Incorrect preparation: Errors in compounding
or reconstitution, such as using the wrong diluent.

e Incorrect strength: Occurs due to selection of
wrong dosage strength or labeling errors [9-10].
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4. ROLE OF PHARMACIST IN MEDICATION
ERRORS AND ADR PREVENTION

Clinical pharmacists play an important role in reducing
medication errors and adverse drug reactions. Their
interventions improve prescribing quality, enhance pa-
tient safety, and reduce healthcare costs.

Pharmacists contribute through medication review,
identifying drug interactions, dose optimization, and
participation in multidisciplinary teams. They are essen-
tial in ensuring safe prescribing, dispensing, and moni-
toring of medications.

They also play a key role in patient education, medica-
tion reconciliation, and transition of care. Overall,
pharmacist involvement significantly reduces medica-
tion errors and improves patient outcomes [ 1-12].

5. STRATEGIES TO REDUCE MEDICATION
ERRORS
e Double-check dosing and frequency of high-
alert medications.
e Consult a pharmacist when uncertain about a
drug or dose.
¢ Do not administer if prescriptions are illegible;
verify with prescriber.
e Recheck dosage calculations and involve an-
other clinician if needed [13-14].

PREVENTING MEDICATION ERRORS

e  Write one prescription per medication.

e  Avoid abbreviations in prescriptions.

¢ Include patient age and weight.

e Specify dose, route, frequency,
clearly.

e  Check liver and renal function before prescribing.

e Identify high-risk medications.

o Document indication for each medication [I15].

and duration

6. USE OF TECHNOLOGY IN IMPROVING
MEDICATION SAFETY

Medication errors remain a major healthcare challenge.
Technology significantly improves safety by reducing
human error and enhancing communication.

Key technologies include:

e  Computerized Provider Order Entry (CPOE)

o  Clinical Decision Support Systems (CDSS)

e Barcode Medication Administration (BCMA)

e  Automated Dispensing Cabinets (ADCs)
These systems provide real-time alerts for allergies,
drug interactions, and dosing errors. Artificial intelli-
gence and smart systems further improve prescribing,
dispensing, and administration accuracy [16].

7. FUTURE DIRECTIONS FOR PHARMACIST
INVOLVEMENT IN PATIENT CARE

Pharmacists play an expanding role in patient care, in-
cluding clinical practice, counseling, education, and
community services [17].

They are increasingly involved in transitions of care,
medication reconciliation after hospital discharge, and
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patient education. These interventions reduce readmis-
sions, adverse events, and mortality [18-19.
Pharmacists are also essential in antimicrobial steward-
ship and quality improvement programs. With ad-
vancements in healthcare technology, their role con-
tinues to expand toward longitudinal patient care and
improved patient safety [20].

8. CONCLUSION

Medication errors are preventable events that may lead
to inappropriate medication use or patient harm. They
can occur at any stage of the medication-use process
and significantly impact patient safety and healthcare
outcomes. The main types include prescribing, dispens-
ing, administration, and monitoring errors. Multiple
factors such as system failures, communication gaps,
and human error contribute to these events. Clinical
pharmacists play a crucial role in preventing medication
errors and improving patient safety. Through multidis-
ciplinary collaboration and the use of modern technol-
ogy, medication errors can be reduced, leading to im-
proved quality of healthcare delivery.
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