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Abstract
Reports of near miss incidents offer valuable learning oppor-
tunities. In this article, the authors highlight a near miss inci-
dent that occurred in an intensive care unit with the cytotoxic
medication cyclophosphamide, for a non-oncology indication.
The learning from this incident, including recommendations, is
shared.

The administration of cytotoxic agents may be required for
patients in critical care areas. However, their use may be infre-
quent and practitioners may not be fully familiar with their
use. Adding to the complexity of their use is the variability in
dosing and treatment schedules. The appropriate dose can be
dependent on many variables such as the indication (e.g., can-
cer therapy versus autoimmune disease treatment), the
patient’s body surface area or weight, and the patient’s clinical
status (e.g., renal function, absolute neutrophil count, platelet
count). In this article, the authors highlight a near miss (also
known as a good catch) that occurred in an intensive care unit
with the use of cyclophosphamide for intravenous administra-
tion. Reports of near miss incidents can offer valuable learning
opportunities (ISMP Canada, 2007). The goal of this article is
to share the learning and suggested recommendations related
to the use of cytotoxic medications for non-oncology indica-
tions, in any patient care area.

Medication incident
A 55-kg adult patient was receiving care in an intensive care
unit. During the patient’s stay, Wegener’s granulomatosis was
diagnosed, and a physician ordered cyclophosphamide 2.2
grams daily, by intravenous administration, for three days. The
pharmacist who reviewed the order checked the patient’s med-
ication profile in the pharmacy, but could not identify the indi-
cation for cyclophosphamide. Furthermore, given the dose of
cyclophosphamide that had been ordered, the pharmacist
expected an accompanying order for the bladder-protective
drug mesna, but there was no order for this drug. The pharma-
cist contacted the intensive care unit and was advised of the
patient’s new diagnosis by one of the nurses. The pharmacist
initiated a literature search, because she believed that usual
cyclophosphamide dosing for an autoimmune disorder such as
Wegener’s granulomatosis would be much lower than the dose
that had been prescribed. The literature review confirmed the
pharmacist’s suspicions, and she contacted the physician. The
physician initially affirmed the order as prescribed but, after
discussing the matter further with the pharmacist and review-

ing the information presented by the pharmacist, the physician
realized that he had intended to order a dose of 220 mg. The
physician changed the order and expressed gratitude for the
pharmacist’s follow-up.

Contributing factors
The following factors were identified as potentially contribut-
ing to this near miss incident:
• The physician had intended an intravenous dose of 4 mg/kg

per day x 55 kg (the patient’s body weight), for a total of 220
mg or 0.22 grams. However, when calculating the dose, the
physician misread his handwritten note about the weight-
based dose. The handwritten note stated “4.0 mg/kg”, but
the physician misread the amount as “40 mg/kg” and he
consequently ordered 2.2 grams, instead of the intended
0.22 grams.

• Protocols for cytotoxic medications used for non-oncology
indications were not readily available to practitioners (the
physician who prescribed the drug, the pharmacist who
checked the order, or the nurse who would be administering
the medication). (In contrast, when a cytotoxic agent is
ordered for an oncology indication, the facility requires that
the most current protocol be printed from a provincial can-
cer website and placed in the patient’s chart. These oncolo-
gy protocols are publicly available and are readily accessi-
ble to all staff.)

Recommendations
Procedures that govern the use of cytotoxic medications for
oncology indications are also applicable when medications
such as cyclophosphamide are used for non-oncology purpos-
es. This near miss incident exemplifies the value of having
orders for cytotoxic medications reviewed by a pharmacist
with the skills for performing such reviews. The following rec-
ommendations were developed in collaboration with the
reporting facility:
• Require that the order specify the therapeutic protocol being

used. If a standard protocol (specific to the hospital or from
another recognized source) is not readily available, require
that the prescriber provide, before the cytotoxic medication
is prepared, appropriate references for the specific dose and
dose schedule that have been prescribed. In addition, a copy
of any such reference should be included in the patient’s
chart, and the information should be made readily available
(e.g., through sufficient additional copies or electronic
access) for use by pharmacy and nursing staff.

• Require that all orders for cytotoxic medications include the
relevant patient diagnosis. Given the variety of indications
for which cytotoxic agents can be used and the resulting
wide variation in doses and administration schedules, mem-
bers of the care team (e.g., pharmacists and nurses) need
specific diagnostic information to confirm appropriate dose
ranges. Admission orders typically include the admission
diagnosis, but some comorbidities may not be listed on
admission. In addition, conditions diagnosed during the hos-
pital stay may not appear in subsequent orders.
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• Regardless of the indication, require that all orders for cyto-
toxic medications include the patient’s weight (and height, if
the body surface area must be calculated) to allow staff to
double-check the dose ordered.

• Develop standard protocols for cytotoxic medications com-
monly used for non-oncology indications. Ensure that prac-
titioners have ready access to appropriate protocols and
other drug information resources. For example, at the hospi-
tal where the near miss occurred, the intravenous therapy
manual has since been revised to include dosing for
cyclophosphamide and other cytotoxic medications used for
non-oncology indications.

• Build optimal safeguards into the ordering process for cyto-
toxic medications, regardless of indication and practice set-
ting. Consider incorporating quality checks into preprinted
orders and electronic order entry systems, such as the fol-
lowing: reference dose ranges and dosing schedules, criteria
for withholding or reducing the dose (e.g., threshold for
absolute neutrophil count), a place to show dose calcula-
tions, and a clear indication of the day(s) on which the drug
is to be given.

• Integrate predefined order sets and protocols, when possi-
ble, into computerized prescriber order entry and pharmacy
information systems. Include built-in maximum-dose alerts.

• Avoid use of dangerous dose designations such as trailing
zeros (ISMP Canada, 2006): www.ismp-canada.org/
download/ISMPCSB2006-04Abbr.pdf

Cytotoxic medications are high-alert medications (ISMP,
2008). Furthermore, cytotoxic drugs have a narrow therapeu-
tic window (the difference between an effective dose and a
toxic dose), regardless of the indication for which they are
used. When cytotoxic agents are ordered for the treatment of
cancer, the protocols are typically readily available, and the
drugs are ordered, dispensed, and administered by specially
trained health care professionals. In addition, the high-alert
nature of these medications is well recognized in oncology
practice, and stringent processes, including ensuring availabil-
ity of the information required to process an order and per-
forming the necessary multiple checks, are routine. Similar
system-based safeguards are required for cytotoxic medica-
tions used for non-oncology indications.

This article was written using materials from ISMP Canada,
with permission.

ISMP Canada gratefully acknowledges the valuable
lessons learned and information reported by professionals
in the Canadian health care community that can then be
shared to enhance medication system safety. All ISMP
Canada Safety bulletins available from
http://www.ismp-canada.org/ISMPCSafetyBulletins.htm

ISMP Canada is a national voluntary medication incident and
‘near miss’ reporting program founded for the purpose of shar-
ing the learning experiences from medication errors.
Implementation of preventative strategies and system safe-
guards to decrease the risk for error-induced injury and there-
by promote medication safety in healthcare is our collabora-
tive goal.

ISMPCanada is a key partner in the Canadian Medication
Incident Reporting and Prevention System (CMIRPS).

Medication Incidents (including near misses) can be
reported to ISMP Canada:
(i) through the website http://www.ismp-canada.org/
err_report.htm or
(ii) by phone: 416-733-3131 or toll free: 1-866-544-7672.

ISMP Canada guarantees confidentiality and security of infor-
mation received, and respects the wishes of the reporter as to
the level of detail to be included in publications.
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