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240.000 habitants
594 beds
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Risk during transition of care

60% of all medication errors occurr during transitions of care

Poor communication during transition of care is reponsible of 50% of all
hospital-related medication errors

1.Kirwin et al. Pharmacotherapy 2012;32: e338-e347); 
2. Steed D el al. J Am Pharm Assoc 2012; 52: 43-52

What information is needed to improve safety?

Who needs information?

Pharmacists interventions to improve communication during transition of care

Case: Antonio , 75 year old man

Medical history:
Ischemic optic neuropathy
Dyslipidemia

Emergency room: 
Dizzy without loss of consciousness
BP:  151/59 mm Hg
HR: 47 bpm
Oxygen saturation: 94%
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IN THE EMERGENCY ROOM:

EKG: Sinus bradycardia (40-45 bpm), First-degree atrioventricular
block

Blood tests: normal range

Chest x-ray: no significant alteration

DIAGNOSE: bradycardia
PLAN: hospitalization

Medication reconciliation

“The comprehensive evaluation of a patient’s medication regimen any time
there is a change in therapy in an effort to avoid medication errors such as
omissions, duplications, dosing errors, or drug interactions, as well as to
observe compliance and adherence patterns. This process should include a
comparison of the existing and previous medication regimens and should
occur at every transition of care in which new medications are ordered,
existing orders are rewritten or adjusted, or if the patient has added
nonprescription medication to [his or her] self-care.”

APhA and ASHP definition
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What information is needed to improve
safety?

1. Best possible medication list

MEDICATION AT HOME (information
from electronic medical record in 
primary care)

MEDICATION AT ADMISSION (prescribed
by ED physician)

Omeprazol 1-0-0 Omeprazol 1-0-0

Acetylsalicylic acid 100 mg 0-1-0 AAS 100 mg: 0-1-0

Simvastatin 40 mg: 0-0-1 Simvastatin 40 mg

Etoricoxib

Eye drops (bimatoprost/timolol)

Comparison of new  and previous medication regimens

Case: Antonio

Comprehensive evaluation:
Medication error or
justified medication
discrepancies?
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IN THE EMERGENCY ROOM:

EKG: Sinus bradycardia (40-45 bpm), First-degree atrioventricular
block

Blood tests: normal range

Chest x-ray: no significant alteration

DIAGNOSE: bradycardia
PLAN: hospitalization

MEDICATION AT HOME (information
from electronic medical record in 
primary care)

MEDICATION AT ADMISSION (prescribed
by ED physician)

Omeprazol 1-0-0 Omeprazol 1-0-0

Acid acetylsalicylic 100 mg 0-1-0 AAS 100 mg: 0-1-0

Simvastatin 40 mg: 0-0-1 Simvastatin 40 mg

Etoricoxib MEDICATION FOR ACUTE CONDITION

Eye drops (bimatoprost/timolol) PATIENT WITH BRADYCARDIA 

Comparison of new  and previous medication regimens

Case: Antonio

Conclusion:  justified discrepancies. No medication error. 
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What information is needed to improve
safety?

1. Best posible medication list
2. Clinical data: vital signs, renal 

function, drug levels..

Who needs information?

New physcian responsible of drug prescription
Pharmacists responsible of medication reconciliation
Nurse responsible of drug administration

Someone else?
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Case: Antonio

Next step:  interview patient to obtain the BPML

Arcoxia (etoricoxib): 1-0-0
Adiro 100 mg (AAS) : 0-1-0
Simvastatina 40 mg: 0-0-1
Omeprazol (omeprazol): 1-0-0
Ganfort 300 mcg/mL (bimatoprost/timolol) Antonio 
explains that he has forgotten to tell the physician that he 
daily takes these eyedrops, but he has carried eyedrops
with him to the hospital and his wife is going to
administrate them at lunch time as she always does.

Next steps: pharmacists intervention. Communication

1. Information to the patient:

General recomendation: do not administrate any drug before checking with the 
nurse

Eyedrops can be absorbed and cause bradycardia

2. Information to the physician: 
Eye drops may be responsible of patients syncope. 

3. Information to the nurse: patient had carried medication with him : “be aware that 
eyedrops administration must to be stopped because of medical condition”
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Who needs information?

New physcian responsible of drug prescription
Pharmacists responsible of medication reconciliation
Nurse responsible of drug administration

And……

II AM NOT DEAD!!!!

T MILDRED!!!

YOU KNOW 
BETTER THAN 

THE DOC, DO YA?

WE NEED TO COMMUNICATE WITH THE PATIENT !!!
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Who needs information?

New physcian responsible of drug prescription
Pharmacists responsible of medication reconciliation
Nurse responsible of drug administration

The patient and caregiver

What information is needed to improve
safety?

1. Best posible medication list
2. Clinical data: vital signs, renal 

function, drug levels..
3. Changes in medication regimen and 
reasons for them
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Communication with patient
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Case: María, 68 year old woman
Medical history:

Hypertension
Chronic obstructive pulmonar disease
Insomnia
Recent diagnose of atrial fibrilation

Emergency room: 
Bronchospasm

BP:  151/59 mm Hg
HR: 105 bpm
Oxygen saturation: 92 %

MEDICATION AT HOME (information
from electronic medical record in 
primary care)

MEDICATION AT ADMISSION (prescribed
by ED physician)

Omeprazol Omeprazol 1-0-0

Lisinopril Enalapril (formulary ECAI)

Bisoprolol Bisoprolol

Formoterol/fluticasone MDI Salbutamol + ipratropio aerosol

Salbutamol PRN Metilprednisolone IV

Conclusion:  justified discrepancies. No medication error. 
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Patient interview:

-No  additional drugs reported

-Patient said she had stopped bronchodilators
since the last visit to the emergency room when
she was first diagnosed of atrial fibrillation
because she had read in package leaflet that
she could have tachycardia as a side effect

What happens when drugs are stopped abruptly?:
App aplication for medication reconciliation
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1. Reconciliation time

Before 4 hours

2. Withdrawal syndrome

Yes

Risk of bronchospasm

Pharmacist intervention

1.Communication with patient: drug
information and counselling

2. Communication with emergency physician to
reinforce patient of the importance of not
stopping inhalaters

3. Communication with general practioner to
promote and monitor adherence
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What information is needed to improve
safety?
1. Best posible medication list
2. Patient´s medication use: adherence, 
administration technique…
3.  Clinical data: vital signs, renal function, drug

levels..
4.  Changes in medication regimen and 
reasons of changes
5. Postdischarge monitoring requirements

Who needs information?

New physcian responsible of drug prescription
Pharmacists responsible of reconcilation
Nurse responsible of drug administration
Health care professionals involved in chronic care and
drug adherence
The patient and caregiver
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Case: Jesus, 52 year old man

Medical history:
Hypertension
Gastric ulcer (Forrest III) recently diagnosed
Hypothyroidism

Emergency room: 
Melena
BP:  104/68 mm Hg; HR: 54bpm; Oxygen saturation: 96%
Hb: 12, 4 g/dL (previous: 14,7 g/dL)
Gastroscopy: gastric ulcer

Case: Jesus, 52 year old man

BPML
Omeprazol
Candesartan
Levotyroxin
Escitalopram
No recent NAIDs

Diagnose:
Upper gastrointestinal heamorrhage

Therapeutic recommendation at discharge
Amoxicillin+clarithromycin+omeprazol
The same treatment prior to emergency visit
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Recent modifications
in drug therapy

Instructions for patient interview  in medication reconciliation process

Case: Jesus, 52 year old man

BPML
Omeprazole
Candesartan
Levotyroxin
Escitalopram ¡¡RECENTLY INTRODUCED!!
No recent NAIDs

Diagnose:
Upper gastrointestinal heamorrhage

Therapeutic recommendation at discharge
Amoxicillin+clarithromycin+omeprazol
The same treatment prior to emergency visit
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SRI and venlafaxine have been related with an 
increase risk of gastrointestinal bleeding. 
Helicobacter pylori infection has been identify as a 
risk factor. Therefore, we recommend reevaluation of 
risk benefit of drug treatment with escitalopram in 
this patient. In case a decision to stop the drug is 
taken, we recommend to do it gradually in order to 
avoid withdraw syndrome 

What information is needed to improve safety?

1. Best posible medication list
2. Patient´s medication use: adherence, 
administration technique…
3. Clinical data: vital signs, renal function, drug levels..
4. Recent changes in medication regimen
5. Actual or potential drug related problems
6.  Changes in medication regimen and reasons of changes
7. Postdischarge monitoring requirements
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Pharmacist´s interventions to improve 
communication during transition of care 

Pharmacists interventions

 Medication reconciliation and medication review at admission and discharge

 Pharmacists transition coordinator

 Predischarge pharmacists based counseling and follow up visits

 Posthospitalization group visits (eg: posthospitalization diabetes group visits)

 Specific transition care programs to reduce dosing errors with high risk medication
 (eg: anticoagulants)

 Consultant pharmacists in nursing facilities (medication review ..)

 Post acute care clinical model (review of medication changes)

 Collaboration with community pharmacies

Sen S et al.Pharmacy Practice 2014; 12:439
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Randomized controlled trial

Control group: usual care
Intervention group: medication reconcilation service (pharmacist in 
collaboration with ED physician). 5 steps:

1. Patient profile review
2. Verification through patient interview
3. ED medication therapy management
4. Patient education
5. Communication to primary care providers: future
recommendations and other patient care and drug related
issues documented in electronic health report (electronically
communicated or mailed to primary care provider)  A similar 
letter was given to the patient
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Results

MRS patients were 1,9 more likely than non-
MRS patients to visit PC providers

MRS Adults patient taking 1 o more prescribed
medication were less likely to visit the urgent
care than controls
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Randomized controlled trial 

Patients: hospitalized older adults transfering to a long term
residencial care facility for the first time

Intervention: PHARMACIST TRANSITION COORDINATOR
1. Medication-management transfer summaries from
hospital
2. Timely coordinated medication reviews by accrediated
community pharmacists
3. Case conferences with physicians and pharmacists

Mean inappropriate medication (MAI criteria) 
was lower in the intervention group (2,5 vs 
6,5; p=0,007)

Lower emergency department visits and 
hospital readmissions (RR=0,5 ; CI 95%:0,32-
0,94)
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POST ACUTE CARE CLINIC

Goal: follow up  appointment with in  1 to 2 
weeks of hospital discharge to resolve
health related, medication or psycosocial
factors

Pharmacist activities: medication
reconciliation and review for
appropriateness, assesment medication
use and adherence, review of laboratory
resultsSen S et al.Pharmacy Practice 2014; 12:439

HOSPITAL UNIVERSITARIO PRINCIPE DE ASTURIAS RECONCILIATION  PROGRAM 

PATIENT IN 
EMERGENCY 
DEPARTMENT

PHYSICIAN obtain
medication list
(EMR & 
interview)

CPOE: new list of
drugs patient need

PHARMCISTS 
Obtain medication list (EMR & 
patient interview)
Review clinical data and analyse
discrepancies
Assesment medication use and 
adherence
Chronic medication review for
appropriateness

GENARAL 
PRACTIONER

Recommendations to 

modify treatment (email)
Recommendations to 

modify treatment, 

written in CPOE 

program (urgent cases 

orally)
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HOSPITAL UNIVERSITARIO PRINCIPE DE ASTURIAS RECONCILIATION  
PROGRAM:  PRIORIZATION AND RESOURCES

PATIENTS IN EMERGENCY 
DEPARTMENT

Patients in post-emergency
department unit (observation) 
or planned hospitalization:

-Older 65 years
-alert diagnose
-High risk medication

RESOURCES

Monday-Friday
8.00 am-3 pm
I staff pharmacist
1 pharmacist resident
1 pharmacy student
Technology:
Electronic medical record in 
emergency room
Computer physician order entry
Access to general practitioner
electronic medical record (includes
chronic medication)

Multicentric randomised study of the efficacy of a  multidisciplinary health 
care team on morbidity and mortality in elderly patients attending the 
emergency room

Research in progress

Patients in ER

(> 65 y)

Control Standard of care

Intervention
group

Identification of  IP 

according to STOPP-START

Cases discussed with 
Emergency Physicians (EP)

Chronic
medication review by pharmacists

Recommendations to modify 

treatment are send to General 

Practitioner (GP)

MAIN OUTCOMES: Emergency visits
and hospitalizations at one year
follow up
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CONCLUSIONS

Transition of care is associated with a high number of
preventable medication errors.
Medication reconciliation is a process aimed to avoid
medication errors.
Medication reconciliation is a very complex process.
Technology can help to obtain de BPML but will not substitute
clinical judgment.
 There is a high level evidence of the benefit of pharmacist
interventions in transition of care.
There is a need in health care systems to expand pharmacist
involvement in transition of care

Rosario Santolaya Perrín
mariarosario.santolaya@salud.madrid.org
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LEARNING ASSESSMENT QUESTIONS

1. The main cause of hospital related medication errors during transition

of care is lack of appropiate technology

2. The involvement of patients in transition of care is a key point to 

improve safety.

3. Although there is a potential benefit of pharmacists interventions

during transition of care,  they have not been studied in randomized

controlled trials. 


