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INTRODUCTION

Mistakes are part of human life. The subspecialty of
medical oncology is no exception. In Boston, Massa-
chusetts, in 1994, Betsy Lehman, the 39-year-old
health reporter for the Boston Globe, was being treated
with a new, high-dose chemotherapy breast cancer
clinical trial. A junior physician wrote the order “4000-
mg cyclophosphamide over 4 days.” Instead of the
patient receiving 1000 mg/m2 daily for 4 days as
intended, Ms. Lehman inadvertently received 4000
mg/m2 each day for 4 days. The patient received a total
dose of 26,080 mg, which led to severe cardiac damage
and ultimately cost the young reporter her life. Two
days later, a second patient developed permanent car-
diac damage when the same issue reoccurred.[1] In the
aftermath of such sentinel events, extensive media
coverage and the public sought answers, while those
closely involved were left soul-searching. Over a dozen
nurses, doctors, and pharmacists were involved in the
treatment plan, and yet there tragically was no alarm
to prevent the massive cyclophosphamide overdose.
As part of the effort to prevent this mistake from recur-
ring, a series of correctional steps and systems were
developed to ensure patients’ safety. Ultimately, how-
ever, medical errors will continue to occur—despite a
physician’s effort to do “the right thing.” In 2016, a
study estimated that upward of 250,000 patient deaths
were related to preventable complications of medical
care, ranking third among causes of death in the
United States.[2] While this striking estimate remains
controversial, the number of milder adverse events
related to medical errors may be even higher. Mis-
takes, of all severities, are part of human nature.

The goal should be to learn from prior mistakes and
develop new strategies to minimize preventable
errors.
In this article, we discuss examples of medical errors

and individualized approaches providers can try to
incorporate into their practice to help reduce their
occurrence. These strategies are based on cumulative
experience of more than 50 years in clinical oncology.
We will borrow from other well-known, highly effective
operations in other commercial settings and give 10
valuable hints and habits that, if followed, can lead to
more efficient practice and less clinical error. We will
also discuss how to ameliorate the medical conse-
quences and minimize patient impact in the event of a
clinical error.

EXAMPLES OF MEDICAL ERRORS

The consequences of medical errors lie somewhere
within the spectrum of minor to catastrophic, but as
history has taught us, even simple errors can lead to
serious, harmful complications that can perma-
nently affect a patient’s life (Box 1). In general, med-
ical errors can be classified into errors of omission
and errors of commission. In the former, complica-
tions occur as a result of failing to take certain
actions (e.g., not stabilizing a gurney prior to the
patient’s transfer, which could expose the patient to
injury or fall). In the latter, complications occur as a
result of wrongdoing (e.g., administering a harmful
agent to a patient with a known medication
allergy).[3] An example related to the oncology field
would be a failure to obtain appropriate genetic
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testing, which could be actionable in the context of
cancer management.

Box 1: Examples ofmedical errors

Misdiagnosis: when in doubt, consult with a colleague
Never errors (e.g., wrong treatment/wrong patient, wrong

site surgery)
Preventable adverse drug reactions
Treatment-related infections, especially with indwelling
catheters

Failure of equipment or therapy
Alpha errors: the mistaken idea that treatment is beneficial
but is not

Beta errors: premature discontinuation of treatment that
was actually helping

In the world of modern medicine, electronic medi-
cal records (EMRs) play a pivotal role in coordinating
and harmonizing patient care, particularly in the con-
text of oncology clinical trials requiring a multidisci-
plinary team approach. Patient medical records serve
as a safety mechanism to prevent both errors of omis-
sion and commission, but this prevention relies on
up-to-date, detailed documentation. A study review-
ing the relationship between the completeness of
medical records and the incidence of adverse events
revealed a possible inverse correlation between the
completeness of records and the total number of
adverse events.[4]

A failure of medical documentation can lead to a

serious clinical error. A common example in the realm

of oncology is clinical toxicity and efficacy associated

with the duration of infusion administration.[5] The

slowing of intravenous (IV) infusions has long been

practiced in oncology to improve patient tolerance to

anticancer therapies. However, changes in the rate of

IV medication administration can affect drug safety

and outcomes. Providers must order, verify, infuse, and

document IV infusions to ensure treatments are com-

pleted as intended.
Documentation is essential to preventing errors.

Reports on wrong-site surgical procedures have been

published, and, unfortunately, fatal complications

have been documented.[6,7] One such procedure

resulted from the transposition of a patient’s X-ray.

This transposition led to a right/left reversal, and

instead of the successful excision of a patient’s cancer-

ous kidney, surgeons removed the healthy kidney. The

simple technique of marking the proper side for sur-

gery at the preoperative visit has been highly effective

in eliminating wrong-site surgery.
While the list of reported medical errors remains

extensive (Box 1), they share the following things in

common: human error, miscommunications, and sys-

tems without proper safeguards.

STRATEGIES TO PREVENT AND MITIGATE
MEDICAL ERRORS

Using strategies to prevent and mitigate medical
errors is essential to medical practice (Box 2). Such strat-
egies that include the use of novel technologies which
require forcing functions-, clear communications, and
accountability without blame facilitate improved per-
formance, and reduce provider error (Fig. 1). Moreover,
adhering to general rules for efficient medical practice
can reduce the risk of clinical error. In the next sections,
we elaborate on simple strategies and tactics that are
very helpful in minimizing the occurrence of medical
errors.

Box 2: Ten rules for effective and less error
prone practice

1. Start your day early and plan ahead. You can fix things
before the day gets started.

2. Line up your tasks. Use algorithms and forcing func-
tions whenever applicable.

3. Divide (slice and dice) tasks. Perform complicated proce-
dures one step at a time.

4. Avoid interruptions. Use cockpit rules. Repeat instruc-
tions back to your colleague.

5. Make checklists and use colors green (go), red (stop),
and yellow (think, caution).

6. Determine A-list items that only you can do. Do what
matters most first.

7. Work 90 minutes at a time. Take breaks. Check your
email only 2-3 times/d.

8. Sleep well. Sleep deprivation can lead to bad harmful
decisions.

9. Make the digital world your servant, not your master.
10. Build strong relationships. Be kind and humble. People

will rally to help you.

Partly based upon suggestions discussed in Eat That Frog by
Brian Tracy.[14]

Write Clearly and Concisely
Although EMRs have largely replaced historical

handwritten records, physicians and medical staff still
use handwritten notes and documentation to some
extent. Thus, to prevent misinterpretation, one’s hand-
writing should always be clear and easy to interpret—it
should not be liable to multiple interpretations by dif-
ferent personnel. Clear, precise, and efficient legible
instructions ensure that what was intended and what
is executed are one in the same. Anticancer therapy
orders, including chemotherapy orders, must be
explicit and protected against misinterpretation. Let-
ters and numbers must be written impeccably, and the
use of numbers and corresponding words makes errors
much less likely (Fig. 2). The consequences of unclear
handwriting or confusing statements can be devastat-
ing, as in the case of Ms. Lehman. Differences in the
common date formats between different regions
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worldwide (e.g., mm/dd/yyyy and dd/mm/yyyy) can
lead to confusion. They can simply be avoided by writ-
ing the month in words.

Use Clear Instructions
It is imperative that patients become involved in their

medical care and have a clear understanding of the next
step. Providers may consider the teach-back method to
ensure patient understanding. Using this method, the
care provider instructs the patient on the plan of care
and requests the patient to restate the plan to the pro-
vider. This method is extremely helpful to both the pro-
vider and the patient as both parties confirm an
understanding of the clinical plan. A limitation to clear
communication is that of a language barrier. While this
barrier is often navigated with the assistance of an inter-
preter, the challenge of a third-party member becomes a
limitation in oneself. The use of an interpreter is essen-
tial to provider–patient communication; however, the
provider should designate additional time and effort for
these visits to ensure instructions are relayed appropri-
ately and not simply lost in translation. Additionally,
one could use different tools such as pictograms, colors,
checklists, and highlighting to help clarify instructions
and assist with proper patient interpretation.

Have aHuddle
It is imperative to have a “timeout” or short meeting

before patient care. While this is standard practice
before and after surgical procedures, it is highly advised
before and after patient engagement in outpatient clin-
ics. This meeting allows providers to prepare and debrief
(i.e., to review what went right and what went wrong).
The practice of continuous review keeps providers
engaged, allows them to learn from their mistakes, and
works to improve future performance. This practice, in
turn, leads to better medical care. Further, it can

improve provider morale through strong collaboration,
effective communication, and clinical understanding.

Ensure Proper Handoff
Failure of proper communication between healthcare

team members can have serious consequences. This risk
reaches its peak during transitions of care. Hence comes
the importance of handoff communication as a tool to
minimize any jeopardy in patient safety between differ-
ent shifts and providers. Many handoff approaches have
been developed and adapted by healthcare teams to min-
imize communication errors. One example is the I-PASS
(illness severity, patient summary, action list, situation
awareness and contingency planning, and synthesis by
receiver) approach, which has been shown to reduce
medical errors and preventable adverse events related to
care transitions.[8] It is essential that teams adhere to an
organized handoff communication method to provide
safe patient care.

Use Forcing Functions
A forcing function is a tool to ensure necessary

actions are completed and reviewed by different team
members before order execution. This function works
to reduce the risk of single provide-driven mistakes. As
the forcing function requires input from different team
members before order execution, there is a greater
chance of identifying an error before its occurrence.
Incorporating forcing functions into EMRs has dramati-
cally changed how orders are entered, approved, and
executed and significantly improved patient safety. It is
important to keep mindfulness while using forcing
functions, as those can backfire when practitioners rou-
tinely approve the orders without second thoughts. As
discussed in a later section, technology can be very
helpful as a tool without compromising human input.

Figure 2. A facsimile of a real-life example from the 1980s where an
experienced nurse practitioner wrote a progress note specifying
methyl CCNU 100 mg to be given for “31 only.” A junior resident
covering on a Saturday morning misinterpreted the directions and
ordered methyl CCNU 100 mg 3 1 day; this resulted in prolonged
severe myelosuppression. An inexperienced pharmacist covering on
the weekend failed to recognize the overdose. This sentinel event,
which resulted in prolonged severe myelosuppression, was the
impetus to require at least two signatures for all chemotherapy
orders.

Figure 1. The “secret sauce” for eliminating medical errors is clear,
unambiguous communication and forcing functions. If an error does
occur, be accountable and humble. Take ownership if it is appropriate.
Do not blame others. Do not be defensive. Patients know doctors and
nurses are human. Be kind and respectful.
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Appropriately Navigate Branch-Point
Decisions
A common issue that medical oncologists face is the

requirement to make advanced decisions about patient
care with limited clinical information. This often occurs
when patients present for treatment clearance and the
radiology report is still pending or pertinent laboratory
results are still in process. It is important to never
assume that everything is normal. Surprises happen,
and one result can be the difference between a patient
who is and is not medically fit to receive treatment. A
provider should never have to make a treatment deci-
sion when the required information is not yet finalized.
A treatment delay is always better than patient harm.
Patients may be upset at the delay, but patient safety
takes top priority. Whenever possible, one should try to
avoid “ready-fire-aim” situations, where providers are
being asked to make a decision before having the oppor-
tunity to thoroughly review and possibly discuss clini-
cal results and plan of care.

Proper Identification
While the world of modern oncology is extremely

complex, one may be surprised how simple acts of iden-
tification and verification can prevent serious conse-
quences. In every patient encounter, it is important to
verify a patient’s identity (via name, date of birth, and
medical record number), detailed treatment protocol
(drug description including class), treatment calendar
(cycle/day), medication (drug name and alias), treat-
ment dosing, and route of administration. Proper iden-
tification should not solely depend on an effective
labeling system but rather a verification system.

Bondwith the Patient
Providers are consistently pressured to spend less time

with their patients. This pressure comes from the rising
patient clinical demand. A rising census limits provid-
ers’ time to make personal connections with patients;
this limitation can exacerbate potential medical errors.
It is important to make a personal connection with
patients as this connection helps establish a trust, bond,
and positive relationship between provider and patient.
Use this tip: ask patients where they grew up, what
work they have done, and what they care about. Taking
a minute to ask a personal question will pay big divi-
dends, especially when you may need to have a difficult
care goal discussion.

One Thing at a Time
Despite the incredible ability of the human brain, an

error can occur in the environment of distraction. It is
important to minimize distractions in the work setting
and approach one thing at a time. A tragic example to
this point occurred when a hospital pharmacy delivered
multiple syringes to a physician who was preparing to
administer intrathecal methotrexate and intravenous

vincristine. Given the comingling of syringes, the phy-
sician accidentally delivered the syringe of vincristine
intrathecally, leading to sudden and catastrophic conse-
quences.[9] An additional measure adopted by the medi-
cal community is that of a “time-out.” During this time
out, surgeons verify and clearly mark the correct body
part to ensure the surgery will be performed on the
intended site. These two maneuvers of avoiding
“comingling” and adopting a “time-out” have been very
effective in reducing distractions and confirming “right
treatment, right patient, right dose.”

Avoid Learning Curve Errors
Training and education are integral to the medical

environment to produce the next generation of health-
care workers. However, those at an early stage of their
careers with less experience are more prone to mistakes.
Proper orientation, continuous mentorship, and super-
vision can help to avoid issues during the early phases
of the learning curve. When the next generation of
healthcare workers is taught the importance of taking
responsibility, providers ensure the standards for
patient safety remain high.

Accountability
It is important to understand that being frank and

truthful is always the best approach. In the event of a
medical error, providers should discuss it openly and
apologetically with patients and their families. In most
instances, those impacted are understanding and appre-
ciate provider transparency and accountability. Once
addressed, physicians should do their best to ameliorate
any medical consequences related to these errors. Dis-
cussing and disclosing errors to regulatory authorities
can help ameliorate the mistake and prevent its recur-
rence at both personal and institutional levels. Account-
ability can only occur if providers work within a
nurturing culture of support rather than blame. As previ-
ously mentioned, doctors, nurses, and additional health-
care teammembers do not intend to harm their patients,
but mistakes happen. A supportive work model is neces-
sary to address and reconcile medical errors. The focus of
accountability should not be on portraying medical
errors as crimes and patients as victims but rather as
human experiences that we acknowledge, learn from,
and search for solutions to prevent. In an atmosphere of
blame, healthcare professionals would be reluctant to
report their mistakes for fear of punishment, which is a
complete system failure.[10–12]

TECHNOLOGY, ARTIFICIAL INTELLIGENCE,
AND MEDICAL ERRORS

The use of technology has substantially impacted the
practice of medicine for the better, but in certain situa-
tions, it increases liability.[13] The use of EMRs enhances
compliance with record completeness and incorporates
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forcing functions to minimize medical error, but this
comes with its own set of challenges. The use of EMRs
has its own risk of incorrect documentation and the bur-
den of time. The use of telemedicine revolutionized
amid the COVID-19 pandemic. While virtual care has
expanded medical access, the limitations to physical
evaluation, estimation of performance status, and exami-
nation greatly restrict professionals in their identifica-
tion of clinical concerns. Artificial intelligence (AI) is
another technological advancement that comes with
uncertainty. While the proposed use of AI can largely
facilitate patient care, there are limitations to accuracy
and concerns surrounding accountability in the event of
medical error. In general, technology is a double-edged
sword, and physicians should wield it with caution. One
cannot rely on technology alone in medical care. The
human brain is no match for the computer’s ability to
create lists and record a large number of items. However,
the key to high-quality medical care is contained in the
word “care”—not medical. The computer will never be a
substitute for kindness and the human traits that encour-
age, soothe, and comfort patients battling severe medical
conditions.

CONCLUSION

Medical errors can happen as mistakes are part of
human nature. We must try our best to avoid this by
using intuitive tools to prevent mistakes and profession-
ally navigating situations when these errors happen.
Building a solid therapeutic relationship with our
patients, making them a partner in medical care, and
using clear communications and proper safeguards dur-
ing medical practice can make medical care faster, more
effective, and less error-prone.
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