
1 

Supplementary data 

Table S1. Adapted GSASA (Swiss Society of Public Health Administration and Hospital Pharmacists) classification and illustrative examples 
of DRPs detected at hospital discharge in the cantonal hospital Zug. 

Cause of pharmaceutical intervention – main categories and subcategories 

MAIN CATEGORIES AND SUBCATEGORIES DESCRIPTION OF CATEGORY EXAMPLES 

1) Medication reconciliation problem at hospital 
admission 

The DRP identified at hospital discharge, was caused by an inaccuracy 
from medication reconciliation at hospital admission 

 

1.1 Incorrect medication recorded The patient’s home medication was incorrectly recorded at hospital 
admission 

Prednisolone 20 mg recorded at hospital admission instead of 
dexamethasone 20 mg.  

1.2 Omission of a medication The patient’s home medication was not recorded at hospital admission Apixaban not recorded at hospital admission in a patient with 
atrial fibrillation. 

1.3 Incorrect strength / dose recorded The dose/strength of the patient’s home medication was incorrectly 
recorded at hospital admission 

Lamotrigine 100 mg (1-1-2) instead of lamotrigine 50 mg (1-1-
2).  

2) Prescribing problem during the hospital stay or 
at discharge 

The DRP identified at hospital discharge, was caused by an inaccuracy 
in medication prescribing during the hospital stay or at discharge 
prescription  

 

2.1 Incorrect or lack of substitution back 
to patient’s home medication 

The substitution from hospital medication to the patient’s home 
medication was incorrect or lacking. 

Levothyroxine 75 mcg (1 tablet daily) substituted to 
levothyroxine 50 mcg (1.5 tablets daily) during the hospital 
stay and levothyroxine 75 mcg (1.5 tablets daily) prescribed at 
hospital discharge.  

2.2 No restart of medication, that was 
paused during the hospital stay 

A medication was paused at hospital admission and was not restarted at 
hospital discharge  

Discontinuation of folic acid in a patient treated with 
methotrexate.  

 

Rivaroxaban 10mg was substituted to dalteparin 5000 during 
the hospital stay in an immobile patient, but no thrombosis 
prophylaxis was prescribed at hospital discharge.  

2.3 Missing / inappropriate dosage The dosage of a medication is lacking or the dosage is inappropriate on 
the discharge prescription 

Methotrexate prescribed once daily instead of once weekly.  

Tacrolimus prescribed once daily instead of twice daily.  
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2.4 Missing / inappropriate therapy 
duration 

Therapy duration is too long/short or missing on the discharge 
prescription 

Prescription of antibiotic / antifungal / antiviral agents without 
information about the therapy duration.  

 

Prescription of rivaroxaban 15 mg (twice) daily for six weeks 
instead of three weeks in a patient with pulmonary embolism.  

2.5 Medication not indicated or 
duplication 

Medication use without an indication or inappropriate use of two 
medications from the same therapeutic class 

Prescription of bisoprolol and atenolol at the same time.  

Prescription of potassium chloride for an indefinite period in a 
patient with a potassium level in the normal range. 

2.6 Untreated indication Preventive, therapeutic, or concomitant medication not prescribed for a 
valid indication 

Patient with atrial fibrillation, but without prescription of an 
anticoagulant for the prevention of a stroke.  

Patient with documented glaucoma, but without prescription 
of eye drops for the glaucoma treatment.  

2.7 No concordance with guidelines or 
contraindication 

Medication selection does not comply with treatment guidelines 

Patients show a contraindication to the therapy due to his/her medical 
conditions 

Prescription of metoclopramide in a patient with Parkinson 
disease, switch to domperidone suggested.  

2.8 Interaction Combination of a medication with another medication or with food 
representing a potential or manifest negative outcome 

Simultaneous intake of fluoroquinolones or levothyroxine and 
polyvalent cations (e.g. calcium, magnesium, potassium).  

2.9 Adverse effect Response to a medication that is noxious and unintended and occurs at 
doses normally used in man for the prophylaxis, diagnosis or therapy of 
disease, or modification of physiological function 

Prescription of co-amoxicillin in a patients with known 
penicillin allergy. 

2.10 Medication not suitable or of limited 
suitability 

The prescribed medication is not the ideal option for a specific patient 
condition.  

Prescription of naproxen as long-term treatment in a 93-years 
old patient.  

3) Incomplete patient documentation 
Lack of patient information in the hospital record Initiation of mirabegron during the hospital stay, but no 

diagnosis added to the hospital case record.  

4) Other 
 Prescription of salmon calcitonin nasal spray 100 IU/dose, 

which has been withdrawn from the market.  

Outcome of intervention  

1) Change in the discharge letter to the general 
practitioner (GP) 

The information regarding the change in the patient’s therapy was added 
to the discharge letter delivered to the GP. 
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2) Change of the discharge prescription and 
medication list 

A pharmaceutical intervention results in a change of the discharge 
prescription and the patient’s medication list. 

 

3) Not accepted The physician did not accept or implement a change in a patient’s 
therapy proposed by the pharmacist. 

 

4) Information to the physician, result unknown A change in the patient’s therapy was proposed to the physician, but the 
pharmacist was not informed whether the physician implemented the 
change. 

 

5) Information to patient The patient was informed of a change in the therapy that did not need the 
approval from the physician. 
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Table S2. Baseline characteristics of the inpatient stays without documented DRP at hospital 
discharge (n = 4720). 

Determinants Value 
Female, n (%) 2338 (49.5%) 
Age at discharge (in years), median (IQR)  73 (59-83)  
Emergency admission, n (%) 4235 (89.7%) 
Length of hospital stay (in days), median (IQR) 4.2 (2.8-7.1) 
Medication 
Number of medications at admission, median (IQR) 5 (2-8)  
Number of medications at discharge, median (IQR) 6 (4-10)  
Clinical status 
Elixhauser comorbidity score [32, 33], median (IQR) 2 (1-4) 
Specific Elixhauser comorbidities†, n 

- Hypertension (uncomplicated/complicated) 
- Cardiac arrhythmias 
- Renal failure 
- Fluid and electrolyte disorders 
- Diabetes (uncomplicated/complicated) 
- Congestive heart failure 
- Chronic pulmonary disease 
- Solid tumor without metastasis 
- Weight loss 
- Valvular disease 
- Other neurological disorders 
- Depression 

 
2243 (47.5%) 
1130 (23.9%) 
1060 (22.5%) 
875(18.5%) 
747 (15.8%) 
684 (14.5%) 
534 (11.3%) 
447 (9.5%) 
365 (7.7%) 
361 (7.6%) 
339 (7.2%) 
301 (6.4%) 

 

Number of ICD-10 diagnoses at hospital discharge, median* (IQR) 6 (3-9) 
IQR = interquartile range, † Twelve most frequent comorbidities  
* n = 4718 cases and two cases without documented diagnosis at hospital discharge 
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Figure S1. Development and validation of the database 

Development of the database:  
The data used to create this database originated from different information sources (hospital’s case records / hospital’s community pharmacy and hospital’s 
clearing office). Within the database, all patient-specific information were linked via unique identifiers (the coded case number, coded date of birth, coded name, 
coded surname and sequential number):  

 
Validation of the database:  
After the development of the database, the investigators had temporary read privileges to a random set of cases (1% of the database) within the hospital to 
validate the data linkage and each variable of the output tables used for the subsequent analysis 


