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1 Problem

Cause Mapping is a Root Cause Analysis method that captures 
basic cause-and-effect relationships supported with evidence.
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SolutionsStep 3.

Cause Mapping
What's the 
Problem?
Why did it 
happen?

What will be done?
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Problem Solving • Incident Investigation • Root Cause Analysis

DRUG MIX-UP KILLS PATIENT
Multiple opportunities to identify error missed

A patient passed away due to multiple organ failure when her bone marrow became 
unable to create blood cells as a result of an overdose of methotrexate.  Methotrexate can 
damage blood cell counts and is primarily used to treat cancer and severe arthritis.  The 
patient was administered a high dose of methotrexate, which was not prescribed for her.  

"The most risky transition is from hospital to home with the additional need for home care 
services, and that's the one we know the least about."

- Alicia Arbaje, assistant professor, Johns Hopkins School of Medicine
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More Detailed Cause Map - Add detail as information becomes available.

3 Solutions

For a free copy of our Root Cause Analysis Template in Microsoft Excel, used to create this page, visit our web site.
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What Problem(s) Patient death, issues with hospital discharge
When Date October 2013

Time ?
Different, unusual, unique Medications with similar names

Where Facility, site St. Joseph, MO
Unit, area, equipment Regional medical center
Task being performed Hospital discharge

Impact to the Goals
Patient Safety Patient death

Settlement with hospital $225,000
Settlement with pharmacy $125,000

Patient Services Patient administered high dose of wrong drug
This incident $350,000

Frequency ~1/4 of home health agencies inadequately reviewed 
or tracked medications for new patients

Legal/ Financial

Patient deathPatient Safety 
Goal Impacted

$225,000 
settlement with 

hospital
Legal/

Financial 
Goal 

Patient 
administered high dose of 

Patient 
Services

Goal 

Multiple organ 
failure

Bone marrow 
unable to 

create blood 

Overdose of 
methotrexate

Patient given 
high dose of 
methotrexate

Pharmacy 
Pharmacy 

dispensed high 
dose of wrong 

Home health Home health 
care nurses did 

not identify 
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Pharmacy 
order written forwrong drug

Pharmacist did 
not notice error or high dose

Hospital 
phoned in order 
for medication

Pharmacy 
technician 

wrote order for 

AND Similar 
sounding 
names

?

AND

?

Pharmacy 
order written for
"correct" dose

?
Evidence: Inspectors 
found nearly 1/4 of 
home health agencies inadequately review or track medications

Inadequate connection to 
medical 

No funding 
from Congress

AND
Evidence: None of 
$30B Congress appropriation went 
to nursing homes,rehab facilities or home providers

Patient did not 
identify error

AND

Did not 
understand 
discharge 

Evidence: Per federal 
data, <half of patients say they're confident they understand 
discharge instructions

Evidence: 2013
government report found >1/3 of 
facilities did not properly assess patient needs, 
develop care plan, 
and follow up

Evidence: 
Methotrexate instead of diuretic metolazone

Methotrexate
can damage 

blood cell 
Side effect of 
medication

AND

Special 
safeguards ineffective

Evidence: 
Methotrexate is included among 8 
"high-alert"medications that require special 
safeguards against incorrect dispensing

Evidence: 
Methotrextae is 
never supposed to be taken more than once or twice a week (unless treating for 
cancer) and usually 
at a much lower dose

Evidence: 
Pharmacist testimony was 
unable to identifyreason for errorIneffective 

pharmacy 
safeguards

AND

Evidence: Per 
pharmacy manager

Evidence: Per court 
evidence

AND

$225,000 settlement with 
hospital

Legal/Financial 
Goal 

Electronic 
transmission
unavailable ?

Several systemic issues were identified in this case and 
actions meant to improve these issues are still ongoing.  

Improvements to home health 
care agencies to ensure their 
required tasks are being 
completed effectively is clearly 
needed, but it has been 
difficult to determine the most 
effective way to do this.

Use of electronic medical records can avoid 
delivering prescriptions over the phone, which can 
result in transcription errors.  

Ensuring patients better understand their 
discharge instructions could improve patient 


