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SUMMARY
Background: Certain drugs are classified as potentially 
 inappropriate medications (PIM) for the elderly because 
they carry an increased risk of adverse drug events in this 
patient group. PIM lists from other  countries are of limited 
usefulness in Germany because different drugs are on the 
market in each country and prescribing practices vary as 
well. Thus, a list of potentially inappropriate medications 
for the elderly was developed specifically for use in 
 Germany.

Methods: A preliminary PIM list suitable for the German 
market was created on the basis of a selective literature 
search and a qualitative analysis of published international 
PIM lists. The final German PIM list was developed by 
means of a comprehensive, structured expert survey in 
two rounds (a so-called Delphi process).

Results: 83 drugs in a total of 18 drug classes were rated 
as potentially inappropriate for elderly patients. For 46 
drugs, the experts came to no clear decision after the 
 second Delphi round. For cases in which the  administration 
of a PIM is clinically necessary, the final PRISCUS list  
 contains recommendations for clinical practice, e.g. 
 monitoring of  laboratory values and dose adaptation. 
Therapeutic alternatives are also listed.

Conclusion: Potentially inappropriate medications carry 
the risk of  causing adverse drug events in the elderly.  
A drawback of using a  Delphi process to generate a PIM 
list, as was done for the new German list, is that little 
scientific evidence is currently available for the evaluation 
of active substances, potential therapeutic alternatives, 
and indicated monitoring procedures. Thus, the validity 
and practicability of the  PRISCUS list remain to be demon-
strated (and the same holds for PIM lists  already published 
in other countries). It should be used as a  component of 
an overall concept for geriatric pharmacotherapy in which 
polypharmacy and interacting medications are avoided, 
and  doses are regularly re-evaluated. 

Cite this as: Dtsch Arztebl Int 2010; 107(31–32): 543–51
 DOI: 10.3238/arztebl.2010.0543

I n Germany, the Federal Statistical Office (Statis-
tisches Bundesamt) currently predicts a marked rise 

in the percentage of elderly people in the population, 
with the number of people over age 80 rising by more 
than 4 million, to approximately 10 million, by the year 
2050 (e1). Multimorbidity is more common in ad-
vanced age (1) and leads inevitably to polypharmacy. 
According to an annual report of medical prescribing in 
Germany (Arzneiverordnungsreport), persons over age 
60 participating in the German statutory health insur-
ance system received an average of 3.1 defined daily 
doses (DDD) of medication as long-term treatment in 
the year 2008 (2). This age group was given 66% of all 
prescribed drugs, even though it accounts for only 
26.8% of the population. Comparable figures have been 
published in the United Kingdom, Sweden, the Nether-
lands, Ireland, the USA, and other countries (3, e2–e5). 
The more drugs a patient takes, the greater the risk of 
drug interactions and adverse effects (e6, e7). Aside 
from adverse effects in the narrow sense of the term, 
patients commonly suffer from adverse drug events 
(ADE), often because of multiple prescribing. In this 
article, we will make frequent use of the term “adverse 
drug events” and the abbreviation ADE. 

Old age is commonly associated with multiple ill-
nesses, as well as with altered pharmacokinetics and 
pharmacodynamics (4, e8, e9)—for example, delayed 
renal elimination of drugs and increased sensitivity to 
anticholinergic and sedating effects. Many drugs are 
thus inappropriate for elderly patients because of their 
pharmacological effects and/or potential adverse 
 effects. Many types of ADE are difficult to distinguish 
from the manifestations of diseases that the patient 
 already has or might develop, and many drugs can ele -
vate the risk of complications, such as falls, that typi-
cally affect the elderly (e10). Medications whose risk of 
ADE exceeds their expected clinical benefit when they 
are given to elderly persons, and which can be replaced 
by better-tolerated alternatives, are called potentially 
inappropriate medications (PIM) (5). Efforts have been 
made recently in the USA, Canada, France, Ireland, and 
Norway (6–11) to identify PIM among the drugs that 
are available in each of these countries. The best known 
list of this type is the so-called Beers list (6). The medi-
cation recommendations for multimorbid elderly 
 patients that have been published to date in countries 
outside Germany are variable in both form and content 
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and often do not apply to the German situation because 
of differences in approved drugs, in prescribing behav -
ior, and in therapeutic guidelines. Propoxyphene, for 
example, appears on international lists as a PIM but is 
not available as a medication in Germany.

The creation of a specifically German list of poten-
tially inappropriate medications that elderly persons 
should not take, or whose doses require special adjust-
ment for elderly patients (6, 7), was made a goal of the 
German Health Ministry’s Drug Safety Initiative 
 (Aktionsplan Arzneimitteltherapiesicherheit) for 
2008/2009 (e11), on the recommendation of a council 
of experts for the evaluation of developments in health 
care (e12). The joint project was entitled PRISCUS 
(Latin for “old and venerable”). The PIM list that it 
 created can be found in full at www.priscus.net (in Ger-
man). This PIM list is described in the present article, 
and its potential uses are discussed. 

Methods
The PRISCUS list was created in four steps:

(a) Qualitative analysis of selected PIM lists for 
elderly patients from other countries—Two publi-
cations on the subject from the USA (6, 7), one from 
Canada (8), and one from France (9) were identified, 
qualitatively analyzed, and evaluated for applicability 
to the German drug market in terms of availability and 
prescribing frequency (e13). 

(b) Literature search—The literature was searched 
(in the Medline database PubMed and elsewhere) for 
publications on drug recommendations for the elderly 
and problems related to drugs commonly used by 
elderly patients. Particular attention was paid to publi-
cations that provided scientific evidence of an elevated 
risk of ADE and drug interactions for specific medi-
cations and medication classes taken by the elderly. The 
literature contains many different age thresholds for the 
definition of the elderly. The authors of the PRISCUS 
list established age 65 as the lower limit (10, 12).

(c) Development of a preliminary list of poten-
tially inappropriate medications for elderly 
 patients, specifically adapted to the German 
 market—The information obtained in steps (a) and (b) 
was used to create a preliminary PIM list containing 
131 medications belonging to 24 different classes, with 
extensive accompanying information (eBox 1, eTable 
1). eBox 2 contains a detailed description of steps (a) – 
(c). 

(d) Generation of the final PRISCUS list by con-
sultation of experts (modified Delphi process)—As 
was done for the PIM lists that were published in other 
countries, the German PIM list was generated by expert 
consensus (eBox 3) on the basis of a literature review 
followed by consultation of experts in a modified 
 Delphi process (13, e14, e15).

The Internet-based Delphi interrogation process con-
sisted of two rounds and began in December 2008, 
when contact was made with more than 50 German-
speaking experts, of whom 38 agreed in writing to par-
ticipate in the project. These experts represented eight 

different specialties (geriatric medicine, clinical phar-
macology, general practice, internal medicine, pain 
therapy, neurology, psychiatry, and pharmacy). The 
 experts were identified with the aid of the specialty 
 societies and the Drug Commission of the German 
Medical Association. Further potential participants 
were identified by personal communication.

The experts rated each potentially inappropriate 
medication on the five-point Likert scale (e16), which 
ranges from a score of 1 (drugs that can definitely be 
considered potentially inappropriate for elderly 
 patients) to 5 (drugs whose risk for elderly patients is 
comparable to the risk for younger patients). A score of 
3 is neutral (undecided). Furthermore, the experts were 
asked to propose monitoring parameters (e.g., labora-
tory values to be tested), dose adjustments, and alter-
native, predominantly pharmacological, treatment 
 alternatives for each drug. They were also asked to list, 
for each drug, any comorbidities that would elevate the 
risk of adverse events. 

After the first round of questioning, the mean Likert 
score and the corresponding 95% confidence interval 
(CI) were determined for each drug. Drugs for which 
the upper bound of the 95% CI was less than 3.0 were 
classed as PIM, while drugs for which the lower bound 
of the 95% CI was greater than 3.0 were classed as 
drugs whose risk is comparable in elderly and younger 
patients. Only the drugs whose 95% CI was on both 
sides of 3.0 were evaluated a further time by the experts 
in the second round of questioning (7, 10). The experts’ 
answers in the second round were evaluated by the 
same procedure. Drugs whose 95% CI remained on 
both sides of 3.0 in the second round were designated 
as “not unequivocally characterized.”

A number of medications were evaluated in separate 
categories of dosage, indication, or manner of drug 
 release in the second round, on the basis of the experts’ 
recommendations. Statistical calculations were 
 performed with the SPSS program, version 17 (SPSS 
Inc., Chicago, IL, USA).

Results
Twenty-five of the 38 experts (65.8%) participated in 
the first round of questioning, and 26 completed the 
second round. One expert participated only in the first 
round, two others only in the second round. 

Five of the 131 different drugs (active substances) 
under consideration were evaluated by the experts in 
the first round in two different categories based on the 
manner of drug release. Rapidly released nifedipine, for 
example, was unequivocally rated as a PIM, while 
 sustained-release nifedipine was classified as a ques-
tionable PIM. Thus, 136 different drug evaluations 
emerged from the first round (Figure). 17 drugs were 
judged to carry comparable risks for younger and older 
patients, and were thus classified as non-PIM. 61 drugs 
were considered by the experts to be potentially inap-
propriate for elderly patients. 

For 58 drugs, an unambiguous expert evaluation was 
not obtained in the first round, and a further evaluation 
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in the second round was needed. Nine of these drugs 
were evaluated in two different categories based on 
their dosage or indication, in accordance with the ex-
perts’ suggestions. The experts in the second round also 
suggested 10 new drugs for consideration as possible 
PIM. Thus, 77 different drugs were evaluated in the 
second round. 

The experts in the second round of questioning 
evaluated 21 of the 77 drugs as potentially inappropri-
ate for elderly patients. Forty-seven drugs could not be 
unambiguously classified even after the second round 
(eTable 2). One of these was prasugrel, which was then 
designated by the authors of the PRISCUS list as a PIM 
on the basis of the manufacturer’s recommendations 
(e17) (Figure).

Thus, at the end of two rounds of questioning, 83 
drugs were judged to be potentially inappropriate for 
elderly patients (Table, eTable 3). Among them were 
two (nifedipine and tolterodine) that were only classi-
fied as PIM in their rapid-release formulation. For 9 
drugs, upper dose limits were stated.

After evaluating many textual references to thera-
peutic alternatives and monitoring derived from the lit-
erature, the experts also provided comments, supple-
mentary information, and more concrete statements. 
These are contained in the final PRISCUS list (short 
version in the Table; complete list at www.priscus.net 
[in German language]).

Sixty-four of the 83 drugs designated as PIM in the 
PRISCUS list are so designated in at least one of the 
PIM lists that have been published in other countries 
(6–9). Among the remaining 19 German PIM drugs that 
are not listed as PIM in any of the four foreign lists, 12 
are not available on the market in at least one of the 
three countries to which these lists apply (e18); how-
ever, 7 are on the market in all three (the USA, Canada, 
and France). On the other hand, 124 drugs are desig-
nated as PIM in at least one of the four foreign lists 
(sometimes only in the presence of specific comorbid-
ities) but do not appear on the German PRISCUS list. 
Seventy of these drugs are not on the German market. 
Thirty-seven of them did not appear on the preliminary 
PIM list for various reasons, including low frequency 
of prescription (dosulepine) or lack of scientific 
 evidence (cimetidine). Of the 17 remaining drugs clas-
sified as PIM on foreign lists but not on the German 
list, 6 were designated as non-PIM, and 11 could not be 
unambiguously classified. 

Discussion
The project described here created the first list of po-
tentially inappropriate medications for elderly patients 
in the German-speaking countries. A specifically Ger-
man list was needed because the French, American, and 
Canadian drug markets are only partly comparable with 
the market in Germany (5, 14, 15).

Of the 83 medications that were designated as poten-
tially inappropriate in the final list, nearly three-
quarters had already been classified as such in the first 
round of questioning. This implies that, for these drugs, 

FIGURE  The Delphi pro-
cedure that was 
used to generate 
the PRISCUS list

* Prasugrel was not 
unequivocally 
evaluated by the 
group of experts but 
was rated as poten-
tially inappropriate 
for elderly patients 
and assigned to the 
PIM group on the 
basis of the Sum-
mary of Product 
Characteristics 
(e17)
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TABLE 

Potentially inappropriate medications for elderly patients (short version) (see also the Summaries of Product Characteristics)

Medication

Analgesics, anti-inflammatory drugs

NSAID 
– indometacin 
– acemetacin* 
– ketoprofen* 
– piroxicam 
– meloxicam*
 – phenylbutazone 
– etoricoxib

Opioid analgesics 
– pethidine

Antiarrhythmic drugs

Quinidine*

Flecainide*

Sotalol*

Digoxin, 
acetyldigoxin,* 
metildigoxin*

Antibiotics

Nitrofurantoin

Anticholinergic drugs

Antihistamines 
– hydroxyzine 
– clemastine* 
– dimetindene* 
– chlorpheniramine 
– triprolidine

Main concerns (selected)

– very high risk of gastrointestinal hemor-
rhage, ulceration, or perforation, which 
may be fatal 

– indometacin: central nervous disturb-
ances 

– phenylbutazone: blood dyscrasia 
– etoricoxib: cardiovascular contraindi-

cations

– elevated risk of delirium and falls

– central nervous side effects 
– increased mortality 
– Quinidine plus verapamil: not recom-

mended for patients over age 75 (e25)

– higher rate of adverse effects in general

– a beta-blocker with an additional antia -
rrhytmic effect

– elevated glycoside sensitivity  
(women > men) 

– risk of intoxication

– unfavorable risk/benefit ratio, particu-
larly with long-term use (pulmonary 
side effects, liver damage, etc.)

– anticholinergic side effects  
(e.g., constipation, dry mouth) 

– impaired cognitive performance 
– ECG changes (prolonged QT)

Possible therapeutic alternatives

– paracetamol 
– (weak) opioids (tramadol, codeine) 
– weak NSAID (e.g., ibuprofen)

– paracetamol 
– other opioids (with a lower risk of de-

lirium, e.g., tilidine/naloxone, morphine, 
oxycodone, buprenorphine, hydromor-
phone) 

– weak NSAID (e.g., ibuprofen)

– beta-blockers 
– verapamil 
– diltiazem 
– amiodarone 
– defibrillator implantation

– beta-blockers 
– amiodarone

– cardioselektive beta-blockers (e.g., 
 metoprolol, bisoprolol, carvedilol)

– amiodaron 
– propafenone (depending on the type of 

arrhythmia)

– for tachycardia/atrial fibrillation: beta-
blockers 

– for congestive heart failure: diuretics, 
ACE-inhibitors, etc.

 – digitoxin may be less toxic

– other antibiotics (e.g., cephalosporins, 
cotrimoxazole, trimethoprim—in ac-
cordance with sensitivity and resistance 
testing, as far as possible)

– non-pharmacological measures: more 
fluid intake, incontinence aids

– non-sedating, non-anticholinergic anti-
histamines (e.g., cetirizine, loratadine, 
desloratadine)

Precautions to be taken when these 
medications are used

– use in combination with protective 
agents, e.g., PPI 

– follow-up for gastrointestinal manifes-
tations (gastritis, ulcer, hemorrhage) 

– monitoring of renal function 
– monitoring of cardiovascular function 

(blood pressure, signs of congestive 
heart failure) 

– dosing recommendation: shortest 
 possible duration of therapy 

– phenylbutazone: monitoring of blood 
counts as well

– clinical follow-up (central nervous func-
tion, tendency to fall, cardiovascular 
function) 

– monitoring of renal function 
– dosing recommendation: low initial 

dose, shortest possible duration of 
treatment

– monitoring for central nervous effects 
– monitoring of cardiovascular function 

(proarrhythmia, QTc duration) 
– monitoring of renal function

– monitoring for central nervous effects 
(e.g., vertigo, cognitive impairment)

– monitoring of cardiovascular function 
– monitoring of renal function (dose ad-

justment)

– monitoring of cardiovascular function 
– monitoring of renal function (dose 

 adjustment) 
– monitoring of pulmonary function 
– dosing recommendation: start at 1/2 to 

1/3 of the typical dose and increase 
slowly

– monitoring of renal function (dose 
 adjustment) 

– monitoring of cardiovascular function 
– therapeutic drug monitoring 
– age-appropriate maintenance dose

– monitoring of renal, pulmonary,  
and hepatic function

– clinical monitoring for (anticholinergic) 
side effects 

– monitoring of central nervous function 
– ECG
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Urological spasmolytic 
agents 
– oxybutynine  

(non-sustained-release 
and sustained-release 
formulations) 

– tolterodine  
(non-sustained release) 

– solifenacin

Inhibitors of platelet aggregation

Ticlopidine

Prasugrel*

Antidepressants

Tricyclic antidepressants 
– amitriptyline
– doxepine 
– imipramine
 – clomipramine 
– maprotiline 
– trimipramine

SSRI
– fluoxetine

MAO inhibitors 
– tranylcypromine*

Antiemetic drugs

Dimenhydrinate

Antihypertensive agents and other cardiovascular drugs

Clonidine

Alpha-blockers 
– doxazosine 
– prazosine 
– terazosine (as an 

 anti-hypertensive agent)

Methyldopa

Reserpine

Calcium channel blockers 
– nifedipine (non-

 sustained-release)

– anticholinergic side effects (e.g., consti-
pation, dry mouth, CNS ) 

– ECG changes (prolonged QT)

– altered blood counts

– unfavorable risk/benefit profile, espe -
cially for patients aged 75 and above

– peripheral anticholinergic side effects 
(e.g., constipation, dry mouth, ortho-
static hypotension, cardiac arrhythmia) 

– central anticholinergic side effects 
(drowsiness, inner unrest, confusion, 
other types of delirium) 

– cognitive deficit 
– increased risk of falling

– central nervous side effects (nausea, 
insomnia, dizziness, confusion) 

– hyponatremia

– irreversible MAO inhibitors: hyperten-
sive crises, cerebral hemorrhage 

– malignant hyperthermia

– anticholinergic side effects

– hypotension
– bradycardia 
– syncope
 – central nervous side effects: sedation, 

cognitive impairment

– hypotension (positional) 
– dry mouth 
– urinary incontinence/impaired 

 micturition 
– central nervous side effects (e.g., 

 vertigo, light-headedness, somnolence) 
– increased risk of cerebrovascular and 

cardiovascular disease

– hypotension (orthostatic)
– bradycardia 
– sedation

– hypotension (orthostatic)
– central nervous effects (sedation, 

 depression)

– short-acting nifedipine: increased risk of 
myocardial infarction, increased mortal-
ity in elderly patients

– trospium 
– non-pharmacological treatment (pelvic 

floor exercises, physical and behavioral 
therapy)

– ASA 
– clopidogrel

– ASA 
– clopidogrel

– SSRI (e.g., citalopram, sertraline)
 – mirtazapine 
– non-pharmacological treatments such 

as behavioral therapy

– another SSRI (e.g., sertraline, citalo-
pram) 

– trazodone 
– mirtazapine 
– non-pharmacological treatments such 

as behavioral therapy

– SSRI (other than fluoxetine) 
– non-pharmacological treatments such 

as behavioral therapy

– domperidone 
– metoclopramide (beware of extrapyra-

midal side effects)

– other antihypertensive agents, e.g., 
ACE inhibitors, AT1 blockers, (thiazide) 
diuretics, beta-blockers, calcium 
 antagonists (long-acting, with peripheral 
effect)

– cf. clonidine

– cf. clonidine

– cf. Clonidine

– cf. clonidine

– clinical monitoring for (anticholinergic) 
side effects

– monitoring of central nervous function
 – ECG

– monitoring of blood counts (leukocytes, 
platelets)

– monitoring for anticholinergic side ef-
fects, suicidality; assessment of risk of 
falling 

– ECG monitoring 
– therapeutic drug monitoring if there is a 

risk of intoxication 
– dosing recommendation: start at half 

the usual daily dose, increase slowly

– clinical monitoring of central nervous 
fucntion 

– monitoring of renal function and serum 
electrolytes

– monitoring of cardiovascular function 
– clinical monitoring for side effects

– monitoring for anticholinergic side 
 effects 

– assessment of risk of falling

– monitoring of cardiovascular function 
– monitoring of central nervous effects 
– dose recommendation: low initial dose, 

half of usual dose, taper in and out

– monitoring of cardiovascular function 
– monitoring of central nervous effects 
– clinical monitoring for other adverse 

 effects (e.g., impaired micturition) 
– dose recommendation: cf. clonidine

– monitoring of cardiovascular function 
– dosing recommendation: cf. clonidine

– monitoring of cardiovascular function 
– dosing recommendation: cf. clonidine

– monitoring of cardiovascular function 
– monitoring for peripheral edema 
– dosing recommendation: cf. clonidine
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Neuroleptic drugs

Classic neuroleptic drugs 
– thioridazine 
– fluphenazine 
– levomepromazine 
– perphenazine 
– haloperidol* (>2 mg)

Atypical neuroleptic drugs 
– olanzapine (>10 mg) 
– clozapine

Ergotamine and its derivatives

Ergotamine, 
dihydroergocryptine, 
dihydroergotoxin

Laxatives

Viscous paraffin

Muscle relaxants

Baclofen,
 tetrazepam

Sedatives, hypnotic agents

Long-acting  
benzodiazepines 
– chlordiazepoxide 
– diazepam 
– flurazepam 
– dipotassium clorazepate 
– bromazepam 
– prazepam 
– clobazam 
– nitrazepam 
– flunitrazepam 
– medazepam*

Short- and intermediate-
acting benzodiazepines 
– alprazolam
– temazepam 
– triazolam 
– lorazepam (> 2 mg/d) 
– oxazepam (> 60 mg/d) 
– lormetazepam  

(>0.5 mg/d) 
– brotizolam*  

(>0.125 mg/d)

The "z agents": 
– zolpidem (>5 mg/d) 
– zopiclone (>3.75 mg/d) 
– zaleplone* (>5 mg/d)

Doxylamine, 
diphenhydramine

Chloral hydrate

– anticholinergic and extrapyramidal side 
effects (tardive dyskinesia) 

– parkinsonism 
– hypotonia 
– sedation 
– risk of falling 
– increased mortality in demented 

 patients

– cf. thioridazine
– fewer extrapyramidal side effects 
– clozapine: increased risk of agranulocy-

tosis and myocarditis

– unfavorable risk/benefit profile

– pulmonary side effects if aspirated

– central nervous effects: amnesia, con-
fusion, falls

– Risk of falling (muscle-relaxing effect) 
with risk of hip fracture

– prolonged reaction times 
– psychiatric reactions (can also be 

 paradoxical, e.g., agitation, irritability, 
hallucinations, psychosis) 

– cognitive impairment 
– depression

– cf. long-acting benzodiazepines

– risk of falling and hip fracture 
– delayed reaction time 
– psychiatric reactions (sometimes 

 paradoxical, e.g., agitation, irritability, 
hallucinations, psychosis) 

– cognitive impairment

– anticholinergic effects
– dizziness 
– ECG changes

– dizziness 
– ECG changes

– atypical neuroleptic drugs with a 
 favorable risk/benefit profile, e.g., 
 risperidone 

– melperone 
– pipamperone 
– haloperidol: in acute psychosis, short-

term use (<3 days) at high doses some-
times cannot be avoided

– cf. thioridazine

– ergotamine: when used for migraine: 
triptans (sumatriptan)

– dihydroergocryptine: other antiparkinso-
nian drugs

– osmotically active laxatives: macrogol, 
lactulose

– tolperisone 
– tizanidine 
– physical therapy 
– tetrazepam: short-/intermediate-acting 

benzodiazepines in low doses

– short-/(shorter-)acting benzodiaze-
pines, zolpidem, zopiclone, zaleplone 
at a low dose 

– opipramol 
– sedating antidepressants (e.g., 

 mirtazapine) 
– neuroleptic drugs of low potency (e.g., 

melperone, pipamperone)

– valerian
– sedating antidepressants (trazodone, 

mianserin, mirtazapine) 
– zolpidem (≤ 5 mg/d) 
– opipramol 
– low-potency neuroleptic drugs 

 (melperone, pipamperone) 
– non-pharmacological treatment of sleep 

disturbances (sleep hygiene)

– cf. short- and intermediate-acting 
 benzodiazepines

– cf. short- and intermediate-acting 
 benzodiazepines

– cf. short- and intermediate-acting 
 benzodiazepines

– clinical monitoring for adverse effects, 
particularly anticholinergic and extra -
pyramidal 

– fall history 
– neurological and cognitive function 

(e.g., parkinsonism) 
– monitoring of cardiovascular function 

(hypotension, ECG/QT interval)

– cf. thioridazine
– clozapine: blood pressure monitoring

– beware of specific adverse effects 
– monitoring of cardiovascular function

– regular monitoring of motor and cogni-
tive function (e.g., vigilance, steadiness 
of gait)

– clinical monitoring for adverse effects 
(cognitive function, vigilance, regular 
fall history, testing of gait steadiness, 
psychopathology, ataxia) 

– dosing recommendation: lowest pos -
sible dose, up to half of the usual dose, 
taper in and out, shortest possible 
 duration of treatment

– cf. long-acting benzodiazepines

– cf. long-acting benzodiazepines

– cf. long-acting benzodiazepines
– monitor for anticholinergic side effects, 

ECG

– cf. long-acting benzodiazepines
– ECG
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solid scientific evidence indicates their potential un-
suitability for elderly patients, and/or that better thera-
peutic alternatives exist. Some drugs, however, were 
not classified as potentially inappropriate until the sec-
ond round of questioning, e.g., certain antiarrhythmic 
drugs (flecainide, sotalol). In these cases, there was 
doubt about the evidence for increased risk in elderly 
patients, and/or the lack of available alternatives.   Forty-
six drugs could not be unambiguously classified even 
after the second round. In the four PIM lists that were 
published in other countries (6–9), drugs that could not 
be unambigously classified were generally listed as 
suitable for use by the elderly. 

The use and applications of the PRISCUS list
Drugs listed as potentially inappropriate in a PIM list 
with adequate scientific validity ought to be associated 
with a higher frequency of adverse drug events in the 
elderly (e19). An analysis of 18 epidemiological 
studies, mostly from the USA, ranging in size from 186 
to 487 383 elderly patients, revealed that the use of 
drugs on the Beers list was associated with a higher risk 
of hospitalization, both for outpatients living at home 
and for residents of old age homes (12). A more recent 
study has revealed that the consumption of potentially 
inappropriate medication by elderly persons living at 
home is associated with a higher risk of falls (e10). Po-
tentially inappropriate medication generally leads to 
higher costs because of more physician consultations 
and hospitalizations. In some of these studies, however, 
the methods used to eliminate confounding factors, 
such as comorbidites and co-medication, from the 
analysis were not beyond criticism (12, 15).

The association between a particular, potentially in-
appropriate medication and the occurrence of adverse 
events is also, of course, a function of how often the 
medication is prescribed. Fialová et al. (14) compared 
the frequency of PIM in eight European countries: 
41.1% of elderly persons in the Czech Republic, but 

only 5.8% in Denmark, received at least one potentially 
inappropriate medication according to the criteria of 
Beers (6, 7) and McLeod (8). Such marked differences 
across countries in the prevalence of PIM can be con-
sidered markers for the quality and safety of prescrib-
ing practices, even though the potential association of 
PIM with adverse events was not investigated in this 
study. 

The complete PRISCUS drug recommendations are 
intended as a supportive aid for physicians and pharma-
cists (6). The list makes no claim of completeness, nor 
can it replace the individualized evaluation of benefits 
and risks for each patient (5, e19, e20). It is hoped that 
the PRISCUS list will raise awareness of the special 
difficulties of pharmacotherapy for the elderly. It may, 
in fact, be necessary to give a drug on the PIM list to an 
elderly patient if the suggested alternatives are poorly 
tolerated or if they interact with other drugs that the pa-
tient is taking. A list of this type also does not take full 
account of the problems of polypharmacy, which may 
lead to clinically relevant interactions, or of undermedi-
cation (16). Nonetheless, the PRISCUS list does cover 
certain important areas, e.g., it provides concrete sug-
gestions for safe monitoring in case the prescription of 
a potentially inappropriate medication cannot be 
avoided. A further potential application is the develop-
ment of preventive strategies and guidelines for multi-
mormbid patients: thus, the PRISCUS list might be in-
tegrated into the existing geriatric guidelines for the 
German state of Hesse (e21), or into a standardized as-
sessment protocol for primary care physicians (10), 
such as the STEP assessment (17). The list could also 
conceivably be integrated into electronic prescription 
systems. 

Validity and limitations of the PRISCUS list
The group of 25 experts (26 in the second round) be-
longed to eight different specialties and thus possessed 
broad knowledge of pharmacotherapy for the elderly 

* Medications that were not designated as PIM in any of the four publications analyzed(6–9). 
NSAID, non-steroidal anti-inflammatory drugs; PPI, proton-pump inhibitors; ACE, angiotensin-converting enzyme; ASA, acetylsalicylic acid; 

SSRI, selective serotonin reuptake inhibitors; MAO, monoamine oxidase; PIM, potentially inappropriate medication

Anti-dementia drugs, vasodilators, circulation-promoting agents

Pentoxifylline, 
naftidrofuryl, 
nicergoline, 
piracetam

Antiepileptic drugs (AED)

Phenobarbital*

– no proof of efficacy, unfavorable risk/
benefit profile

– sedation
– paradoxical excitation

– pharmacotherapy of Alzheimer-type 
 dementia: acetylcholineserase 
 inhibitors, memantine

– other antiepeleptic drugs: lamotrigine, 
valproic acid, levetiracetam, gabapentin

– clinical monitoring for adverse effects 
 (testing of gait steadiness, coordination; 
psychopathology) 

– therapeutic drug monitoring 
– dosing recommendation: start at the 

 lowest possible dose, up to half of 
usual dose, taper in
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(e15). In view of the lack of methodologically high-
quality studies on elderly patients (e12, e22, e23), the 
Delphi method has been acknowledged as an acceptable 
way to generate PIM lists (6–10), despite its limitations (7). 

The subjectivity of assessment by expert consensus 
is evident in the differences in content between the 
PRISCUS list and the other PIM lists that were 
 previously published abroad. The classification of a 
drug as potentially inappropriate for elderly patients 
finally depends, not just on the level of evidence for 
risk, but also on the available alternatives and on the 
need for treatment. Platelet-aggregation inhibitors, 
such as acetylsalicyic acid and clopidogrel, and oral 
anticoagulants, such as phenprocoumone, are not des-
ignated as potentially inappropriate, even though they 
are suspected of causing many adverse drug events in 
elderly patients (e6). It would scarcely be possible to 
designate these medications and classes of medications 
as potentially inappropriate for the elderly, as they are 
absolutely necessary for the proper treatment of many 
“typical” diseases of old age, such as stroke and atrial 
fibrillation. Their safe use requires proper treatment 
monitoring and dose adjustment. 

Validation of the PRISCUS list will have to be per-
formed in two steps. First, there must be a measurable 
correlation between the prescribing of the drugs listed 
in it and clinically relevant adverse events. Second, the 
consistent implementation of the instructions contained 
in it must demonstrably lead to a reduction of compli-
cations (e19). To accomplish these ends, the most com-
mon drug-associated and avoidable complications must 
be identified, and instruments must be developed that 
can be used in everyday clinical practice. The 
 PRISCUS list suggests therapeutic alternatives; anal-
ogously, there are current efforts in the USA to create a 
“positive Beers list,” i.e., a list of drugs whose use in 
elderly patients is relatively beneficial (e24). The 
PRISCUS list will have to be updated regularly to take 
account of new drugs and new data (6).

Overview
The PRISCUS list was created for the German pharma-
ceuticals market on the basis of expert knowledge, in 
view of the lack of scientific data on the safety and effi-
cacy of some drugs for the elderly and the resulting 
 difficulty of making evidence-based recommendations 
for safe medication use in old age. Studies in multiple 
countries have shown that the use of potentially inap-
propriate medications, such as those on the PRISCUS 
list, elevates the risk of adverse events. The avoidance 
of such medications would presumably improve the 
safety of pharmacotherapy for the elderly. The 
 PRISCUS list offers a great deal of practical advice and 
can help physicians make individualized therapeutic 
decisions for their patients. The complete PRISCUS list 
can be found on the Internet at www.priscus.net .
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eTABLE 1

Antidepressants: an illustration of how information is displayed in the preliminary PIM table

CI, confidence interval; RCT, randomized controlled trial; SSRI, selective serotonin reuptake inhibitor; TCA, tricyclic andidepressants�; BPH, benign prostatic hypertrophy

Information

Active substance /  
drug class

Antidepressants

Classical antidepressants 
(tri-/tetracyclic)

Amitriptyline (91.2 million 
defined daily doses 
(DDD) [AVR 2008] (e13))

Summary 
of Product 
Character-
istics

Dose re-
duction to 
ca. 1/2 of 
the usual 
daily dose, 
increased 
risk of 
 delirium 
syndromes, 
higher 
plasma 
concen-
trations, 
prolonged 
half-life 
[. . .] (e30)

Other „PIM lists“:
[1] – Beers 1997 (6) 
[2] – Fick 2003 (7) 
[3] – McLeod 1997 (8) 
[4] – Laroche 2007 (9)

These are listed as a 
group in the McLeod 
list [3]. 
Can cause glaucoma 
attacks, urinary reten-
tion in patients with 
BPH, and worsening of 
AV block, as well as 
other anticholinergic 
side effects [3]. Medi-
cations for second-line 
therapy [4] [. . .]

On lists [1], [2] and [4]. 
Because of its marked 
anticholinergic and 
 sedating properties, 
amitriptyline is seldom 
the antidepressant of 
choice for an elderly 
patient [1, 2].

Literature

Meta-analysis: 
Wilson et al. 2004 (e26): 11 RCTs (comparison of 
TCA, SSRI—drop-out rates and side-effect pro-
files in patients over age 60), 537 patients taking 
TCA (any type), 554 patients taking SSRI: TCAs 
have a higher overall drop-out rate (RR 1.24, 
95% CI 1.04–1.47) and a higher drop-out rate 
due to side effects (RR 1.30, 95% CI 1.02–1.64). 
22.9% of the TCA patients broke off their treat-
ment because of side effects, while 17.3% of the 
SSRI patients did. 451 patients taking classic 
TCA, 466 patients taking SSRI: higher drop-out 
rate in classic TCA patients than in SSRI patients 
(independent of cause: RR 1.26, 95% CI 
1.04–1.52; because of side effects: RR 1.33, 95% 
CI 1.04–1.71). No significant differences in drop-
out rates between SSRI and TCA-related anti -
depressants. Rate of side effects per ten patients: 
gastrointestinal tract, 5.2 (classic TCA) vs. 3 
(SSRI), neuropsychiatric side effects per 10 
 patients: 4.3 (classic TCA) vs. 2.5 (SSRI). [. . .] 

Further information on antidepressants included 
in the preliminary PIM list: 
– 3 other meta-analyses 
– 2 Cochrane reviews 
– 2 systematic reviews 
– 6 cohort studies
 – 4 case-control studies 
– 1 observational study
– 2 secondary data analyses

Case-control study: 
Ray et al. 1987 (e28): 1021 patients aged 65 and 
above with hip fractures, 5606 control patients. 
Current use of a TCA (amitriptyline, doxepine, 
imipramine) is associated with an elevated risk of 
hip fracture (OR 1.9, 95% CI 1.3–2.8). Higher 
TCA doses are also correlated with a higher risk 
of hip fracture (amitriptyline, OR 1.6, 95% CI 
0.9–2.9; doxepin, OR 2.2, 95% CI 1.2–4.0; imi-
pramine, OR 3.5, 95% CI 1.7–7.3).

Randomized, double-blind study involving parallel 
groups: 
Cohn et al. 1990 (e31): 242 elderly, depressed 
patients, among whom 161 were treated with ser-
traline (50–200 mg/d) and 80 with amitriptyline 
(50–150 mg/d): the two drugs had similar efficacy. 
28% of the sertraline patients and 35% of the 
amitriptyline patients dropped out of the study be-
cause of side effects, and 2.5 % of the sertraline 
patients dropped out because of altered labora-
tory values. Compared to amitriptyline, sertraline 
was associated with significantly less somno -
lence, dry mouth, constipation, ataxia, and pain, 
but with more common nausea, anorexia, diar-
rhea, and insomnia. 

The preliminary PIM list also contains the follow-
ing further information on amitriptyline: 
– 2 further randomized, double-blind studies 

 employing parallel groups 
– 1 randomized, double-blind study 
– 1 double-blind study
 – 2 case-control studies

MICROMEDEX DrugDex 
Information (e18) /  
pharmacological 
 aspects

Review: 
Pollock 1999 (e27): The 
frequency and severity of 
the side effects rise 
sharply with age. These 
include orthostatic hypo-
tension, anticholinergic 
effects, extrapyramidal 
manifestations, and 
SAIDH (syndrome of the 
inappropriate secretion of 
antidiuretic hormone). 

The preliminary PIM list 
also includes information 
from 2 further reviews.

The simultaneous use of 
a strongly anticholinergic 
antidepressant, such as 
amitriptyline, and an anti-
histamine can elevate the 
risk of ileus, urinary reten-
tion, or chronic  glaucoma. 
This type of interaction 
may arise more com-
monly in elderly patients 
(e29). [. . .]

A reduced dose is recom-
mended for elderly pa-
tients, because elderly 
patients taking tricyclic 
antidepressants have 
been reported to have a 
higher frequency of con-
fusion and other manifes-
tations relating to the cen-
tral nervous system 
(e32). [. . .]

Alter-
natives

SSRIs  
[3, 4], 
SNRIs [4]
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eTABLE 2

Active substances for which the expert group did not reach a clear decision (results of the Delphi process)

Questionable PIM (number of responses)

A03—Drugs for functional gastrointestinal disturbances

Butylscopolamine (18)

A06—Laxatives

Bisacodyl (21)

Sodium picosulfate (21)

A10—Antidiabetic drugs

Glibenclamide (20)

C01—Antiarrhythmic drugs

Propafenone (15)

Amiodarone (19)

C02—Antihypertensive drugs

Moxonidine (20)

Urapidil (18)

Terazosine (for patients wit BPH) (17)

C08—Calcium channel blockers

Nifedipine (sustained release) (21)

Diltiazem (non-sustained release) (20)

Diltiazem (sustained release) (19)

G04—Urological agents

Tolterodine (sustained release) (17)

Darifenacin (12)

J01—Antibiotics

Cotrimoxazole (21)

Ofloxacin (22)

Ciprofloxacin (21)

Norfloxacin (21)

Levofloxacin (22)

Moxifloxacin (21)

M01—Anti-inflammatory and antirheumatic drugs

Diclofenac (24)

Naproxen (21)

Celecoxib (22)

N02—Analgesics

Buprenorphine (20)

Acetylsalicylic acid (22)

Flupirtine (20)

N03—Antiepileptic drugs

Phenytoin (19)

Clonazepam (18)

N04—Antiparkinsonian drugs

Pergolide (15)

Cabergoline (15)

Drug evaluation on the 5-point Likert scale*

Mean

3.11

2.71

2.81

3.1

3

3.05

2.7

2.89

2.94

3.1

2.9

3.11

2.71

2.58

3.33

2.91

3.38

2.67

3.14

3.05

2.88

2.62

2.73

3

3.18

3.15

3.32

2.94

2.47

2.67

Median

3.5

3

3

3

3

3

2

3

3

3

3

3

2

2

4

2.5

4

3

3

3

3

3

2.5

3

4

3

3

3

2

2

95% confidence 
 interval

2.50–3.72

2.08–3.34

2.12–3.49

2.55–3.65

2.25–3.75

2.42–3.68

2.17–3.23

2.23–3.55

2.41–3.47

2.64–3.55

2.28–3.52

2.60–3.61

2.27–3.14

1.95–3.22

2.81–3.86

2.38–3.44

2.85–3.91

2.16–3.17

2.60–3.67

2.54–3.56

2.52–3.23

2.15–3.08

2.29–3.16

2.45–3.55

2.58–3.79

2.69–3.61

2.78–3.85

2.39–3.50

1.78–3.16

1.95–3.38
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*Explanation of the Likert scale (e16):
1 = drug is definitely potentially inappropriate for elderly patients; 

2 = drug is potentially inappropriate for elderly patients; 
3 = undecided; 

4 = drug is not potentially inappropriate for elderly patients; 
5 = drug is definitely not potentially inappropriate for elderly patients. 

PIM, potentially inappropriate medication; BPH, benign prostatic hypertrophy

N05—Psycholeptic drugs

Haloperidol (≤ 2 mg) (20)

Olanzapine (≤ 10 mg) (20)

Quetiapine (18)

Lorazepam (≤ 2 mg/d) (19)

Lormetazepam (≤ 0.5 mg/d) (18)

Brotizolam (≤ 0.125 mg/d) (15)

Zopiclone (≤ 3.75 mg/d) (19)

Zolpidem (≤ 5 mg/d) (18)

Zaleplone (≤ 5 mg/d) (14)

Promethazine (20)

N06—Psychoanaleptic drugs

Opipramol (22)

Nortriptyline (21)

Fluvoxamine (20)

Moclobemide (22)

Ginkgo biloba (20)

R03—Drugs for obstructive pulmonary disease

Theophylline (20)

3.4

2.95

3.39

3.37

3.28

3.07

3.37

3.33

3.29

2.45

3.09

2.52

3.25

2.95

2.5

2.75

3.5

3

4

4

3.5

3

3

3.5

3

2

3.5

2

3

3

2.5

2.5

2.89–3.91

2.48–3.42

2.82–3.96

2.91–3.83

2.80–3.75

2.46–3.68

2.88–3.86

2.77–3.90

2.71–3.86

1.83–3.07

2.55–3.64

1.97–3.07

2.75–3.75

2.42–3.49

1.90–3.10

2.15–3.35
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eTABLE 3

The PRISCUS list: potentially inappropriate medications for elderly patients (results of the Delphi process)

PIM (number of responses)

A04—Antiemetic drugs and drugs against nausea

Dimenhydrinate (16)

A06—Laxatives

Viscous paraffin (16)

B01—Antithrombotic drugs

Ticlopidine (17)

Prasugrel*2 (16)

C01—Antiarrhythmic drugs

Quinidine*2 (18)

Flecainide*2 (17)

Digoxine derivatives (acetyldigoxine*2, digoxine, 
 metildigoxine*2) (22)

C02—Antihypertensive drugs

Reserpine (16)

Methyldopa (14)

Clonidine (18)

Prazosine (15)

Doxazosine (15)

Terazosine (as an antihypertensive drug) (20)

C04—Peripheral vasodilators

Pentoxifylline (17)

Nicergoline (16)

Naftidrofuryl (14)

C07—Beta-adrenoceptor antagonists

Sotalol*2 (17)

C08—Calcium channel blockers

Nifedipine (non-sustained release) (18)

G04—Urological drugs

Oxybutynine (non-sustained release) (15)

Oxybutynine (sustained release) (17)

Tolterodine (non-sustained release) (18)

Solifenacin (16)

J01—Antibiotics

Nitrofurantoin (20)

M01—Anti-inflammatory and antirheumatic drugs

Phenylbutazone (20)

Indomethacin (20)

Acemethacin*2 (18)

Piroxicam (19)

Meloxicam*2 (18)

Ketoprofen*2 (17)

Etoricoxib*2 (16)

Drug evaluation on the 5-point Likert scale*1

Mean

2

2.06

1.29

PIM on the basis of manufacturer-provided information to physicians 
("not recommended for patients over age 75")

1.39

2.18

2.5

1.44

1.29

2.28

1.93

2.27

2.2

1.53

1.69

1.64

2.41

2.17

2.2

2.41

2.11

2.38

1.9

1.2

1.35

1.78

1.89

2.11

2.24

2.38

Median

2

2

1

1

2

2

1

1

2

2

2

2

1

1

1

2

2

2

2

2

2

1.5

1

1

1

2

1.5

2

2

95% confidence 
 interval

1.42–2.58

1.38–2.75

1.05–1.54

0.90–1.88

1.54–2.81

2.03–2.97

1.10–1.77

1.02–1.56

1.67–2.89

1.36–2.51

1.56–2.98

1.81–2.59

1.12–1.94

1.18–2.19

1.11–2.18

1.93–2.89

1.52–2.81

1.53–2.87

1.90–2.93

1.70–2.53

1.95–2.80

1.38–2.42

0.96–1.44

1.08–1.62

1.22–2.33

1.39–2.40

1.45–2.77

1.65–2.83

1.83–2.92
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M03—Muscle relaxant agents

Baclofen (16)

Tetrazepam (16)

N02—Analgesic drugs

Pethidine (19)

Ergotamine and its derivatives (13)

N03—Antiepileptic drugs

Phenobarbital*2 (20)

N04—Antiparkinsonian drugs

Dihydroergocryptine (11)

N05—Psycholeptic drugs

Levomepromazine (18)

Fluphenazine (18)

Perphenazine (17)

Thioridazine (19)

Haloperidol*2 (> 2 mg) (21)

Clozapine (21)

Olanzapine (> 10 mg) (21)

Diazepam (18)

Chlordiazepoxide (17)

Medazepam*2 (15)

Oxazepam (> 60 mg/d) (21)

Dipotasssium clorazepate (17)

Lorazepam (> 2 mg/d) (21)

Bromazepam (16)

Clobazam (17)

Prazepam (17)

Alprazolam (15)

Chloral hydrate*2 (16)

Flurazepam (17)

Nitrazepam (17)

Flunitrazepam (16)

Triazolam (16)

Lormetazepam (> 0.5 mg/d) (18)

Temazepam (16)

Brotizolam*2 (> 0.125 mg/d) (17)

Zopiclone (> 3.75 mg/d) (21)

Zolpidem (> 5 mg/d) (21)

Zaleplone*2 (> 5 mg/d) (15)

Diphenhydramine (17)

Doxylamine (14)

N06—Psychoanaleptic drugs

Imipramine (17)

Clomipramine (17)

Trimipramine (16)

Amitriptyline (17)

Doxepine (18)

2.38

2.19

1.63

1.15

2.25

1.64

1.94

1.89

2.18

1.58

2.43

2.52

2.43

2.22

1.65

1.67

1.76

1.65

1.95

1.75

1.71

1.65

2.33

2

1.41

1.53

1.25

2.19

1.72

2.31

1.88

2.33

2.24

2.13

1.82

2

2.12

2.18

2.44

2.12

2.17

2.5

1.5

2

1

2

1

2

2

2

1

2

2

2

2

1

1

2

1

2

1

1

1

2

2

1

1

1

2

2

2

2

2

2

2

1

1.5

2

2

2

2

2

1.83–2.92

1.43–2.95

1.30–1.96

0.93–1.38

1.88–2.62

0.83–2.45

1.51–2.38

1.51–2.27

1.80–2.55

1.25–1.91

1.92–2.94

2.05–2.99

1.98–2.87

1.59–2.85

1.10–2.19

0.95–2.38

1.48–2.05

1.02–2.28

1.49–2.42

1.18–2.32

1.14–2.27

1.02–2.28

1.79–2.87

1.45–2.55

0.86–1.96

0.98–2.08

0.84–1.66

1.63–2.75

1.44–2.01

1.74–2.89

1.52–2.24

1.81–2.86

1.76–2.71

1.51–2.76

1.27–2.38

1.28–2.72

1.61 –2.63

1.72–2.63

1.92–2.95

1.49–2.74

1.62–2.71
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*1 Explanation of the Likert scale (e16):
1 = drug is definitely potentially inappropriate for elderly patients; 

2 = drug is potentially inappropriate for elderly patients; 
3 = undecided; 

4 = drug is not potentially inappropriate for elderly patients; 
5 = drug is definitely not potentially inappropriate for elderly patients. 

*2 Drugs that were not designated as PIM in any of the four publications analyzed (6–9)

Maprotiline (17)

Fluoxetine (18)

Tranylcypromine*2 (18)

Piracetam (15)

Dihydroergotoxin (14)

R06—Antihistamines, systemic

Clemastine*2, dimetindene*2, hydroxyzine (17)

Chlorphenamine (16)

Triprolidine (16)

2.47

2.33

2.06

1.73

1.21

1.71

1.88

1.88

2

2

2

2

1

1

1

1

1.95–2.99

1.79–2.87

1.50–2.61

1.24–2.22

0.97–1.46

1.17–2.24

1.12–2.63

1.15–2.60
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eBOX 1

Potentially inappropriate medications on the preliminary PIM list
(131 medications belonging to 24 medication classes [according to the ATC classification (German “Yellow List”): 
www.gelbe-liste.de/pharmindex, last accessed on 24 February 2010])

A03—Medications for functional gastrointestinal 
 disturbances
Butylscopolamine, metoclopramide

A04—Antiemetic and anti-nausea drugs
Dimenhydrinate

A06—Laxatives
Viscous paraffin, bisacodyl, sodium picosulfate

A10—Antidiabetic drugs
Glibenclamide, glimepiride

B01—Antithrombotic drugs
Warfarin, phenprocoumone, clopidogrel, ticlopidine, 
 acetylsalicylic acid *

B03—Drugs for anemia
Iron supplements

C01—Antiarrhythmic drugs
Quinidine, propafenone, flecainide, amiodarone, 
 acetyldigoxin, digitoxin, digoxin, metildigoxin

C02—Antihypertensive drugs
Reserpine, methyldopa, clonidine, moxonidine, prazosine, 
doxazosine, urapidil, terazosine

C03—Diuretics
Hydrochlorothiazide (alone or in combination with triamterene 
or amiloride), furosemide, torasemide, spironolactone

C04—Peripheral vasodilators
Pentoxifylline, nicergoline, naftidrofuryl

C07—Beta-adrenoceptor antagonists
Sotalol

C08—Calcium channel blockers
Nifedipine, verapamil, diltiazem

G04—Urological drugs
Oxybutynine, tolterodine, solifenacine

H02—Corticosteroids, systemic
Prednisolone

J01—Antibiotics
Cotrimoxazole, ciprofloxacin, nitrofurantoin

M01—Anti-inflammatory and antirheumatic drugs
Phenylbutazone, indometacin, diclofenac, acemetacine, 
 piroxicam, meloxicam, ibuprofen, naproxen, ketoprofen, 
 celecoxib, etoricoxib

M03—Muscle relaxants
Baclofen, tetrazepam

N02—Analgesic drugs
Oxycodon, pethidine, fentanyl, buprenorphine, tramadol, 
acetylsalicylic acid, flupirtine, ergotamine and its derivatives

N03—Antiepileptic drugs
Phenobarbital, phenytoin, clonazepam, carbamazepine

N04—Antiparkinsonian drugs
Dihydroergocryptine

N05—Psycholeptic drugs
Levomepromazine, fluphenazine, perphenazine, thioridazine, 
haloperidol, melperone, clozapine, olanzapine, quetiapine, 
risperidone, diazepam, chlordiazepoxide, medazepam, oxa-
zepam, dipotassium clorazepate, lorazepam, bromazepam, 
clobazam, prazepam, alprazolam, chloral hydrate, flurazepam, 
nitrazepam, flunitrazepam, triazolam, lormetazepam,
temazepam, brotizolam, zopiclone, zolpidem, diphenhydra-
mine, doxylamine, promethazine

N06—Psychoanaleptic drugs
Imipramine, clomipramine, opipramole, trimipramine, ami -
triptyline, nortriptyline, doxepine, maprotiline, fluoxetine, cita-
lopram, paroxetine, sertraline, fluvoxamine, tranylcypromine, 
moclobemide, piracetam, ginkgo biloba, dihydroergotoxin

R03—Drugs for obstructive pulmonary disease
Theophylline

R06—Antihistamines, systemic
Clemastine, dimetindene, chlorpheniramine, triprolidine, 
 hydroxyzine

* Acetylsalicylic acid is counted twice (under two different indications) 
 because the expert group rated it differently depending on the indication. 
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eBOX 2

Methods 
(a) Qualitative analysis of selected PIM lists for elderly patients from other countries 
A search of the international literature in the Medline database PubMed for publications on the topic of potentially inappropriate 
medications for elderly patients that appeared from 1975 to November 2007 yielded two publications from the USA (6, 7), one 
from Canada (8), and one from France (9). These four PIM lists were qualitatively analyzed with respect to similarities and dif-
ferences in methods and content and evaluated for applicability to the German drug market in terms of availability and pre -
scrib ing frequency (according to the Arzneiverordnungsreport for 2008, an annual report of drug prescribing in Germany) (e13). 

(b) Literature search
The literature was searched for already existing publications on drug recommendations for the elderly and problems related to 
drugs commonly used by elderly patients. Particular attention was paid to publications that provided scientific evidence of an 
elevated risk of adverse drug events (ADE) and drug interactions for specific medications and medication classes taken by the 
elderly. The search was performed, among other sources, in PubMed, the MicromedexTM drug information program (18), the 
 information for physicians supplied by the drug manufacturers (www.fachinfo.de), the treatment guidelines of various medical 
 societies and the Drug Commission of the German Medical Association, and data from the Network of Regional Pharmaco -
vigilance Centers in Germany (Netzwerk der regionalen Pharmakovigilanzzentren) (e33). The literature contains many different 
age thresholds for the definition of the elderly. The authors of the PRISCUS list established age 65 as the lower limit (10, 12).

(c) Development of a preliminary list of potentially inappropriate medications for elderly patients, specifically adapted 
to the German market 

The information obtained in steps (a) and (b) was used to create a preliminary PIM list containing 131 medications belonging to 
24 different classes, with extensive accompanying information (eBox 1).

The experts participating in the evaluation received information on classes of medications and on individual potentially in -
appropriate medications. This included information about each medication or class of medication in the previously published 
PIM lists, manufacturer-provided information for physicians specifically regarding use in elderly patients, and a summary of the 
literature that was selected in step (b) (359 publications), prepared according to the categories of evidence-based medicine 
(e34, e35). The preliminary PIM list also contained age-specific information (as available) from MicromedexTM (e18) and sug-
gestions of potential therapeutic alternatives (eTable 1). 

(d) Generation of the final PRISCUS list by consultation of experts (modified Delphi process) 
As was done for the PIM lists that were published in other countries, the German PIM list was generated by expert consensus 
(eBox 3) on the basis of a literature review followed by consultation of experts in a modified Delphi process (13, e14, e15).

The Internet-based Delphi interrogation process consisted of two rounds and began in December 2008, when contact was 
made with more than 50 German-speaking experts, of whom 38 agreed in writing to participate in the project. These experts 
represented eight different specialties (geriatric medicine, clinical pharmacology, general practice, internal medicine, pain ther-
apy, neurology, psychiatry, and pharmacy). The experts were identified with the aid of the medical societies and the Drug Com-
mission of the German Medical Association. Further potential participants were identified by personal communication.

The experts rated each potentially inappropriate medication on the five-point Likert scale (e16), which ranges from a score 
of 1 (drugs that can definitely be considered potentially inappropriate for elderly patients) to 5 (drugs whose risk for elderly pa-
tients is comparable to the risk for younger patients). A score of 3 is neutral (undecided). Furthermore, the experts were asked 
to propose monitoring parameters (e.g., laboratory values to be tested), dose adjustments, and alternative treatments / medi-
cations (if available) for each drug. They were also asked to list, for each drug, any comorbidities that would elevate the risk of 
adverse events. 

After the first round of questioning, the mean Likert score and the corresponding 95% confidence interval (CI) were deter-
mined for each drug. Drugs for which the upper bound of the 95% CI was less than 3.0 were classed as PIM, while drugs for 
which the lower bound of the 95% CI was greater than 3.0 were classed as drugs whose risk is comparable in elderly and 
younger patients. Only the drugs whose 95% CI included 3.0 were evaluated a further time by the experts in the second round 
of questioning (7, 10). The experts’ answers in the second round were evaluated by the same procedure. Drugs whose 95% CI 
still included  3.0 in the second round were designated as “not unequivocally characterized.”

A number of medications were evaluated in separate categories of dosage, indication, or manner of drug release in the 
 second round, on the basis of the experts’ recommendations. 

Statistical calculations were performed with the SPSS program, version 17 (SPSS Inc., Chicago, IL, USA).
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eBOX 3

The Delphi Method
The Delphi method was developed in the 1950’s by the 
RAND Corporation (a non-profit “think tank”; RAND stands 
for “research and development”) as a means of obtaining 
information from an expert consensus. The characteristic 
features of a classic Delphi interrogation process are:

● the use of a formalized questionnaire
● questioning of experts
● anonymity of individual responses and participants
● determination of a statistical group response and sup-

portive arguments 
● the participants are informed of the group response 

after each round (feedback) 
● iteration of questioning until, for example, the desired 

convergence of results is achieved. 
The Delphi method is used to evaluate topics and issues 
about which the existing knowledge is uncertain or incom-
plete (13, e14, e15). 


