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Prescribing Cascades: How to 
Detect Them, Prevent Them, and 
Use Them Appropriately
Tobias Dreischulte*, Faiza Shahid*, Christiane Muth, Sven Schmiedl, Walter Emil Haefeli

T he prescription of drugs is by far the most common 
medical intervention. However, in addition to posi-
tive effects, drugs also cause adverse drug reactions 

(ADRs). In Germany, they are responsible, at least in part, 
for approximately 6.5% of all emergency hospital admis-
sions (1). The main risk factor for ADR-related hospital-
izations is polypharmacy, that is, the use of five or more 
drugs (2, 3, e1). Polypharmacy affects approximately 
20% of all individuals covered by statutory health insur-
ance and around 40% of over 65-year-olds  (e2, e3).
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what is referred to as prescribing cascades. These 
occur when a prescribed drug (the precipitating drug) 
causes an ADR, for the treatment of which a second, 
subsequent drug is prescribed (4). In turn, the second 
drug can itself become a precipitating drug and lead 
to further ADRs. A typical example is the use of diu-
retics for the treatment of peripheral edema caused by 
dihydropyridine calcium channel blockers (such as 
amlodipine) (5). Diuretics, for their part, can interact 
with other active substances (6) or induce hypokale-
mia, which is then treated in some cases with a po-
tassium-sparing diuretic. A US study based on data 
from 2014 estimates that one in 22 patients treated 
with dihydropyridine calcium channel blockers also 
received diuretics to treat peripheral edema (e4). In 
Canada in 2016, this figure was one in 71 patients in 
the first 90 days (5). Thus, it is possible that prescrib-
ing cascades are also an underestimated problem in 
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Germany. The first prescribing cascades were de-
scribed as early as around 20 years ago (4, 7). Since 
then, numerous further reports have followed (8–12), 
including from Germany (13–15). 

The aim of this review article is to answer two 
questions:

● Which types of prescribing cascades should be dis-
tinguished? 

●  Which analysis strategies and instruments are 
helpful in recognizing and appropriately dealing 
with prescribing cascades in clinical practice? 

Methods
We carried out a selective literature search with the 
search terms “prescribing cascade,” “medication cas-
cade,” “(prescription) sequence symmetry analysis,” 
and “inappropriate prescribing” in Medline (last up-
date, 13 February 2022) and, once publications had 
been narrowed down to those after 1990, obtained a 
total of 3990 hits (eTable). In a first step, we compiled 
prescribing cascades described in the literature (review 
articles, commentaries, primary references). From 
these, and using an iterative approach, we developed a 
differentiated system to classify prescribing cascades as 
well as main questions on their management. To illus-
trate the subtypes of prescribing cascades, we selected 
what were in our view the most relevant examples for 
the outpatient treatment setting, conducting further tar-
geted literature searches where necessary to explain 
these in more detail. Identified instruments that we con-
sidered significant in the recognition or prevention of 
prescribing cascades in both the inpatient and the out-
patient setting were compiled in tabular form.

Results
Spectrum and classification of 
prescribing cascades
Previous definitions of prescribing cascades differenti-
ated between intentional and unintentional as well as 
appropriate and inappropriate prescribing cascades 
(16, 17). We propose additional distinctions between 
prophylactic versus therapeutic prescribing cascades, 
and between necessary and merely appropriate pre-
scribing cascades. We discuss the reasons for this in the 
following sections.

Intentional versus unintentional 
prescribing cascades
In the case of intentional prescribing cascades, an ADR 
is recognized and the second drug is intentionally used 
to treat this ADR. In unintentional prescribing cas-
cades, on the other hand, the ADR is interpreted as a 
new medical condition and the second drug is pre-
scribed without first considering the relevance of the 
precipitating drug (17).

Appropriate versus inappropriate 
prescribing cascades
A prescribing cascade is appropriate if the prescription 
of a precipitating drug and a second drug, when 

 combined, has a positive benefit–risk balance. It is in-
appropriate if the benefit–risk balance is negative (17). 
A prescribing cascade is potentially inappropriate if 
theoretically more suitable treatment alternatives are 
available (for example, given that switching the pre-
cipitating drug could in principle prevent the ADR), but 
a patient-specific assessment of the benefit–risk 
 balance is still pending.

Necessary versus appropriate prescribing cascades
This distinction is intended to emphasize the fact that 
prescribing cascades can be not only appropriate but 
also even necessary. Prescribing cascades are classified 
as appropriate if their benefit merely outweighs the 
risks. Prescribing cascades are necessary if the relative 
benefit is so great that non-prescription would be in-
consistent with appropriate treatment (18). The classifi-
cation into appropriate versus necessary prescribing 
cascades ultimately depends on to the extent to which 
their benefits outweigh their risks. However, this has 
practical implications. Whereas the non-use of neces -
sary prescription cascades represents undertreatment 
(and thus their use should be actively recommended), 
this is not necessarily true for the non-use of merely 
 appropriate prescribing cascades.

Prophylactic versus therapeutic 
prescribing cascades
Up until now, prescribing cascades have been seen pri-
marily as a response to ADRs. However, second drugs 
can also be used preventively. For example, proton 
pump inhibitors (PPI) are prescribed to prevent 
 gastrointestinal ADRs from non-steroidal anti-
 inflammatory drugs (NSAIDs). The term “prophylactic 
prescribing cascades” is intended to widen the spec-
trum of prescribing cascades and, for the first time, give 
a name to these often necessary prescribing practices.

Recognition and appropriate use of prescribing 
cascades in the hospital and outpatient setting
One can assume that many prescribing cascades have 
not yet been described and that many known per se 
remain unrecognized in everyday routine. The Figure 
shows six key questions that are relevant in the 
 assessment of prescribing cascades. In the following 
sections, these questions will be discussed in more de-
tails with reference to this schematic representation. 
Table 1 lists illustrative examples of prescribing 
cascades.

Does/did the precipitating drug cause or pose a risk 
for a clinically relevant adverse drug reaction? 
A prerequisite for avoiding prescription cascades is to 
identify a possible association between the precipi -
tating drug and a presenting symptom or finding. The 
Naranjo score (19) can be helpful to this end. It consists 
of 10 questions, the answers to which are each assigned 
a score (Table 2). A score of ≤ 0 suggests the absence of 
an ADR, and a score of > 4 its presence. No reliable 
statement can be made in the gray area between 1 and 4.
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Accordingly, the probability of an ADR depends, 
for example, on possible alternative causes, known 
similar reactions in the patient history, drug levels in 
the blood, as well as response to discontinuation, 
 resumption, and dose changes of the suspected 
 precipitating drug. However, in individuals with 
multimorbidity, additional causes are often present, 
only in exceptional cases are drug levels determined, 
and similar reactions to similar active substances are 
often not known. Therefore, determining whether the 
problem is an ADR often requires discontinuing the 
suspected precipitating drug or reducing the dose and 
monitoring the effects. This is particularly the case for 

adverse events that often have non-pharmacological 
causes, such as depression or dementia. Furthermore, 
a consultation with the patient in person  is often 
required in order to obtain important contextual in-
formation, for example regarding temporal course 
and symptom severity (20). Table 1 shows examples 
of typical, albeit potentially less established or 
 difficult-to-recognize prescribing cascades  (21–24, e6).

Treatment with a second drug should only be con-
sidered if an ADR is causing, or has the potential to 
cause, a relevant impairment to an individual. 
 Otherwise, the prescribing cascade should be classified 
as at least potentially inappropriate. However, in the 

FIGURE 

Six main questions for the assessment of prescribing cascades
*1 If questions 1–5 cannot be unequivocally answered, one is dealing with a potentially appropriate/inappropriate prescribing cascade.
*2 The distinction between an appropriate and necessary prescribing cascade depends on the extent to which the benefits outweigh the risks. 
ADR, adverse drug reaction
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case of a severe ADR (e7), or if there is a high risk for 
one, treatment with second drugs is often neces sary. 
An example of an unequivocally necessary prophy-
lactic prescribing cascade is the prescription of laxa-
tives to prevent constipation due to opioid treatment 
(12, 25, e8). An example of an unequivocally necess-
ary therapeutic prescribing cascade is the prescription 
of metronidazole or oral vancomycin for pseudomem-
branous enterocolitis (26, e9), which can be induced 
by, for example, broad-spectrum antibiotics. Further 
examples can be found in Table 1 (12, 15, 25–28, 
e10–e15).

Is the precipitating drug still indicated?
Some precipitating drugs are unquestionably indicated, 
such as analgesics for cancer pain or diuretics in 
advanced heart failure. Other precipitating drugs 
should be classified as potentially inappropriate medi-
cations (PIMs) since they often have an unfavorable 
benefit–risk balance in older patients. In the last 10 
years, a number of lists identifying missing drugs and 
PIMs have been created to assist clinicians in their 
evaluation of the indication for the precipitating drug. 
A selection and description of these lists can be found 
in the eTable (25, 29–34, e16–e22). PIMs primarily in-
clude certain psychotropic drugs (such as benzodiaze-
pines due to the increased risk of falls, and tricyclic 
antidepressants due to their anticholinergic side ef-
fects). However, PIMs also include other drugs with 
sedative and/or anticholinergic effects, substances that 
can cause orthostatic dysregulation or movement dis-
orders, as well as NSAIDs. Examples of prescribing 
cascades in which the precipitating drug is a PIM can 
be found in Table 1 (8, 11, 12, 15, 25, 29–32).

Can a treatment adjustment of the precipitating drug 
prevent adverse drug reactions?
If it is not possible to avoid a precipitating drug, one 
should determine in a first step whether, if necessary, 
ADRs can be prevented or mitigated by reducing the 
dose or changing the mode of use. An example would 
be the use of corticosteroid inhalersbefore food, rinsing 
out the oral cavity after use, or using spacers to prevent 
oral thrush. Further examples can be found in Table 1 
(23, 35, 36, e24–e26).

Can switching the precipitating drug prevent 
adverse drug reactions?
In some cases, ADRs can be resolved by switching the 
precipitating drug for similarly effective active sub-
stances with the same indication. Examples include the 
use of domperidone instead of metoclopramide to 
prevent extrapyramidal movement disorders (11, 12, 
15, 30) and switching ACE inhibitors for angiotensin 
receptor blockers to prevent dry cough  (8, 11, 12, 15, e29).

Can the second drug have a beneficial effect on 
adverse drug reactions?
If the use of a precipitating drug is essential and ADRs 
cannot be avoided or the risk of serious ADRs is high, 

the last resort is permanent treatment or prophylaxis, 
where appropriate. However, there are also non-
 pharmacological measures to be considered. For 
example, lifestyle interventions may be introduced to 
avoid the use of antidiabetic drugs while taking anti-
psychotics (e28). Added to this is the fact that not all 
symptoms can be effectively treated with drugs. For 
example, diuretics are not suitable for the treatment of 
peripheral edema caused by dihydropyridine-type cal-
cium channel blockers (5, e30, e31). Further examples 
can be found in Table 1 (8, 11, 12, 15, 36, e30–e35).

If the prescription of effective second drugs is indi-
cated to treat acute but transient symptoms (for 
example, antiemetics at the beginning of opioid treat-
ment), care must be taken to ensure that these drugs 
are also discontinued when the precipitating drug is 
discontinued. However, in some cases, longer-term 
administration of a second drug is necessary, such as 
PPI for the prevention of gastrointestinal compli-
cations in individuals with gastrointestinal risk pro-
files who require permanent antiplatelet therapy. 
Here, the minimum effective dose should be 
 prescribed (for PPIs, the semi-therapeutic dose) to 
minimize ADRs from the second drug (such as the 
 development of osteoporosis) (25).

Is the benefit–risk balance of the 
prescribing cascade positive?
It is often not possible in clinical practice to unequivo-
cally answer main questions 1–5 (Figure). For example, 
the distinction between pharmacological/non-pharmaco-
logical causes of an adverse event is not 
always straightforward (see main question 1). Therefore, 
whether in such cases a prescription cascade is to be clas-
sified as appropriate/necessary or inappropriate requires 
a patient-specific consideration of the benefits and risks. 

The individual benefit–risk balance depends not 
only on the indication and evidence of effectiveness 
but also on patient-specific factors such as age, co-
morbidity, life expectancy, and personal preferences. 
An example here would be prescribing cascades 
caused by NSAIDs (8, 11, 12, 15, 38). Despite the 
risks associated with the use of NSAIDs, many 
patients with osteoarthritis or lower back pain 
 complain of the inadequate efficacy of alternative 
 analgesics (e34). In a physician–patient discussion, 
one must then jointly consider whether these drugs 
and the ADRs, or risk thereof, caused by second drugs 
(PPI, antihypertensive drugs) can and should be 
accepted in order to maintain quality of life. Although 
prescription cascades precipitated by NSAIDs (and 
other PIMs) should therefore be classified as 
 potentially inappropriate, they may nevertheless be 
appropriate or even necessary in light of a patient-
specific benefit–risk assessment.

Approaches to identifying new 
prescribing cascades
The prevention and detection of prescribing cascades 
can be supported by systematically identifying and 
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TABLE 1

Illustrative examples of prescribing cascades

Examples of prescribing cascades: precipitating drug  → adverse drug reaction → second drug(s)
 AChEI, acetylcholinesterase inhibitors; ARB, angiotensin receptor blocker; NSAIDs, non-steroidal anti-inflammatory drugs; PPI, proton pump inhibitors

1. Less established or 
difficult to detect

2. Frequently necessary …

… for prevention

… for treatment

3. Frequently preventable: 
precipitating medication is 
potentially inappropriate

4. Frequently preventable:  
effective ADR prevention 
strategies

5. Frequently preventable: 
safe treatment alternatives 
for precipitating drugs

6. Frequently preventable: 
unsuitable second drug

7. Frequently preventable: 
often complex benefit–risk 
assessment

Types/examples of prescribing cascades

Statins → myasthenia gravis →  
pyridostigmine (21)

Various blood–brain barrier-crossing drugs →  
depression → antidepressants (24)

Opioids → high risk of constipation →  
laxatives (12, 25)

Platelet aggregation inhibitors → high risk of
gastrointestinal bleeding → PPI (26)

Methotrexate → high risk of hepatotoxicity/gas-
trointestinal/ hematological complications → folic 
acid (27)

Gabapentin → atrial fibrillation → betablocker/
anticoagulant (16)

Antibiotics/PPI → pseudomembranous
enterocolitis → metronidazole/vancomycin (26)

AChEI → seizure → antiepileptic drugs (29)

NSAID → hypertension → antihypertensive drugs  
(8, 11, 12, 15)

Amitriptyline → dementia → antidementia drugs  
(11, 12, 15)

Gabapentin → edema → diuretics (11, 12)

Gliflozin antidiabetic drugs (SGLT2 inhibitors) →  
genital infections → antifungal drugs, antibiotics 
(23)

AChEI → nausea/diarrhea → antiemetics/
antidiarrheal drugs (35)

Steroid inhalers → oral thrush → antifungal drugs 
(36)

Metoclopramide → extrapyramidal movement
disorders → anti-Parkinson’s drugs (8, 11, 12, 15)

Antipsychotic drugs → extrapyramidal movement 
disorders → anti-Parkinson’s drugs (8, 11, 12, 15)

Antipsychotic drugs → metabolic syndrome → 
antidiabetic drugs (12)

ACE inhibitors → cough → antitussive drugs  
(8, 11, 12, 15).

Dihydropyridine calcium channel
blockers → edema → diuretics (11, 12, 15)

AChEI → incontinence → anticholinergics  
(8, 11, 12, 15, 35, e32)

Statins → myopathy → NSAIDs (e34)

NSAIDs → gastrointestinal bleeding  → PPI  
(12, 38)

Explanatory notes

Statins have repeatedly been linked to symptoms of myasthenia
gravis  (21).

Blood–brain barrier-crossing drugs can modulate neurotransmitters, 
which can lead to depressive symptoms (e6).

In chronic opioid use, laxatives should be prescribed on a regular 
basis  (25, e8).

Prophylactic administration of PPI is usually appropriate  in patients 
with additional risk factors  (e10)

Folic acid effectively substitutes folic acid synthesis reduced by
methotrexate and lowers the risk of hepatotoxicity, hematotoxicity, 
gastric ulcers, and bleeding  (e11, e12).

In atrial fibrillation of longer duration, treatment is generally
necessary irrespective of the cause (e13, e14).

All cases of pseudomembranous enterocolitis require treatment (e9); 
if PPI is indicated for prophylaxis: continuation at half the maximum 
therapeutic dose (25).

In acute cases, seizures must be treated irrespective of their cause 
(e15).

Question NSAID therapy due to potentially severe ADRs and
interactions (e.g., with acetylsalicylic acid) (25, 29–31).

Use amitriptyline with caution in older patients (risk of falls)
(25, 29–32).

Use gabapentinoids with caution in older persons (tolerance,
habituation, addiction potential, falls) (25, 29)

Glucosuria promotes genital mycotic infections (fungi, bacteria), 
which are often multicausal. The risk of these ADRs can be reduced 
through intensified genital hygiene (e24).

The risk of these ADRs can be reduced through gradual up-titration 
of the dose (e25).

The risk of these ADRs can be reduced through oral hygiene and 
using spacers  (e26).

Extrapyramidal movement disorders can be prevented by using the 
non-blood–brain barrier-crossing domperidone  (30).

Consider dose reduction and antipsychotic drug switching: towards 
drugs with lower potential to cause Parkinson’s-like symptoms (e27).

Metabolic ADRs are are less severe with certain antipsychotic drugs 
(e.g., aripiprazole (e28).

ARBs are mostly therapeutically equivalent to ACE inhibitors and 
rarely cause dry cough (e29).

Diuretics are barely effective, but combination with ACE inhibitors or 
ARBs can reduce edema (37, e30, e31).

The use of blood–brain barrier-crossing anticholinergics (e.g.,
oxybutynin) antagonises the effects of AChEI  (e33).

Chronic NSAIDs increase the risk of gastrointestinal, renal, and
cardiovascular events (e35).

Other analgesics often inadequately effective against joint or lower 
back pain (e36).
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reliably communicating new prescribing cascades that 
are relevant in practice. Three methods have been used 
for this to date (9): case reports, retrospective observa-
tional studies based on administrative prescription 
 databases, and an approach that uses social media.

Case reports
Case reports are spontaneously published by interested 
clinicians. Case reports  have the advantage that a 
causal relationship between precipitating drug, ADR, 

and second drug can be established with a high degree 
of probability by intensively studying clinical circum-
stances and alternative causes in the individual case. 
However a disadvantage is that their publication is 
 voluntary. Case reports can therefore only yield an in-
complete picture of new prescribing cascades and do 
not allow any statement regarding their incidence.

Retrospective observational studies in 
administrative prescription databases
Compared to case reports, retrospective observational 
studies based on administrative prescription data repre-
sent a systematic approach to identifying new pre -
scribing cascades. In addition to traditional cohorts and 
case control studies, more and more so-called prescrip-
tion symmetry sequence analyses (PSSA) have been 
carried out in the last 10 years (10). The principle of 
PSSA is based on testing the hypothesis that in a given 
study population, the new prescription of a precipitat-
ing drug followed by a second drug (for example, 
acetylcholinesterase inhibitors → antiepileptic drugs 
[29]) occurs more frequently in this order than in the 
 reverse order (for example, antiepileptic drugs → 
acetylcholinesterase inhibitors). Using PSSA, signals 
of possible prescribing cascades can be efficiently 
 generated. However, since the administrative data 
sources used to this end typically contain only limited 
information on other confounding factors, there is a 
high risk of incorrect signals. Therefore, further studies 
are often needed to verify prescribing cascades detected 
in this way.

Social media data
In an original and novel approach, Twitter and other 
Internet platforms were used to generate signals of new 
prescribing cascades (39). This data pool also contains 
reports on experiences with non-prescription drugs that 
are typically not included in administrative databases. 
In addition, signals can be generated more quickly than 
in administrative databases. In a feasibility study, this 
data mining concept was able, firstly, to detect two 
known prescribing cascades: NSAID → hypertension 
→ antihypertensive drugs and ACE inhibitors → dry 
cough → antitussive agents; and secondly, it was able 
to identify previously unknown prescribing cascades 
that seemed plausible to the authors since they con -
firmed previously identified associations between 
 precipitating drugs and ADRs, for example, trazodone 
→ hypertension → prazosin.

Conclusions
Implications for clinical practice
Numerous prescribing cascades have already been de-
scribed in the literature. A differentiated consideration 
of these shows, on the one hand, that unintentional and 
avoidable prescription cascades must be prevented 
more effectively in order to reduce unnecessary poly-
pharmacy and its associated risks. On the other hand, 
prescribing cascades may be part of good prescribing 
practice and necessary for a positive benefit–risk 

TABLE 2

Naranjo score for the identification of adverse drug reactions

Question (score depends on answer)

1. Is the adverse event (AE) a known adverse drug reaction 
(ADR)? 

 (yes: +1; no: 0; unknown: 0)
2. Did the AE occur following administration of the 

suspected drug?  
(yes: +2; no: –1; unknown: 0)

3. Did the AE improve following discontinuation of the 
suspected precipitating drug or administration of a 
specific antagonist?

 (yes: +1; no: 0; unknown: 0)
4. Did the AE reoccur following resumption of the 

suspected precipitating drug?  
(yes: +2; no: –1; unknown: 0)

5. Are there alternative causes for the AE? 
( yes: –1; no: +2; unknown: 0)

6. In the case that a placebo was given: 
did the AE reoccur?

 (yes: –1; no: +1; unknown: 0)
7. Was there a toxic concentration in body fluids?

 (yes: +1; no: 0; unknown: 0)
8. Did a dose escalation exacerbate, or a dose reduction 

improve, symptoms?

 (yes: +1; no: 0; unknown: 0)
9. Have similar drugs caused the patient to experience 

similar AEs in the past?
 (yes: +1; no: 0; unknown: 0)

10. Can the AE be objectively confirmed? 
 (yes: +1; no: 0; unknown: 0)

Probability that the AE is an ADR …
… Definite
… Probable
… Possible

… Doubtful
Maximum achievable score, assuming that…
… all information is available
… only patient history is available

… only patient history is available and question 5 was answered 
with “yes,” question 7 with “unknown,” and question 9 with “no” 
or “unknown”

Patient history 
is usually suffi-
cient to answer 

the question 
Yes

Yes

No

No

Yes

No

No

No

Yes

Yes

Point score
≥ 9
5–8
1–4

≤ 0
Point score

13
6

3
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balance in the overall treatment approach. One can also 
assume that many prescribing cascades have yet to be 
detected and that with the use of novel drugs, new ADR 
profiles will emerge (for example, checkpoint in-
hibitors) that lead to new prescribing cascades.

Implications for research
It has been shown that it is important to further develop 
current approaches for the systematic identification of 
previously undetected prescribing cascades and enable 
a better distinction between clinically relevant prescrip-
tion cascades and spurious signals in which the pre-
scription of a second drug has no causal relationship to 
the prescription of the precipitating drug. A systematic 
review compiles currently known prescribing cascades 
(40). 

The extended classification system for prescribing 
cascades proposed here can provide a theoretical 
framework to classify the identified prescribing cas-
cades into appropriate, necessary, and potentially in-
appropriate prescribing cascades. This can be used to 
develop practically implementable, potentially 
 electronic instruments, aiming to alert physicians to 
both potentially inappropriate and potentially omitted 
prescribing cascades. 
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Lingua Villosa Nigra Following Initiation of Antibiotic Treatment for Multidrug-Resistant 
 Tuberculosis

Treatment with bedaquiline, moxifloxacin, clofazimine, terizidone, and linezolid was initiated in a 
 51-year-old male cigarette smoker with multidrug-resistant pulmonary tuberculosis. At 29 days, he 
 noticed brownish discoloration of the tongue (Figure). Due to the typical clinical picture, lingua villosa nigra, 
or “black hairy tongue” (BHT), was diagnosed. The hallmark of this disorder is hypertrophy of the filiform 
papillae due to abnormal, reduced desquamation. This gives the surface of the tongue a furry appearance. 
The discoloration is caused by porphyrin-producing chromogenic bacteria or yeasts and ranges from 
 yellowish-brown to black. Poor oral hygiene, xerostomia, and tobacco use are known risk factors. An 
 association with antibiotic treatments, often linezolid, has been reported. Although the pathophysiology of 
this association has not been fully elucidated, a change in the oral microbiome appears to play a role. 
The treatment of BHT primarily comprises intensive oral hygiene, mechanical cleaning, and the 
 elimination of predisposing factors. The disease has a very good prognosis. No cases of severe, 
 long-term damage or functional impairment to the tongue due to BHT have been reported in the literature.
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eTABLE

Instruments for the identification of potentially inappropriate medication

Table modified from Moßhammer D, Haumann H, Mörike K, Joos S: Polypharmacy—an upward trend with unpredictable effects. Dtsch Arztebl Int 2016; 113: 627–33. 
ACB, anticholinergic burden; FRIDs, fall risk increasing drugs; CHD, coronary heart disease; PIM, potentially inappropriate medication; ADR, adverse drug reaction

Name/last update

STOPP/START
England/Ireland 
 2015 (25)

FORTA
Germany  
 2022 (29)

PRISCUS
Germany 
 2010 (30)

Beers
USA 
2019 (31)

STOPP Fall
EU/Finland
2021 (32)

STOPP Frail
2017 (33)

ACB Score
Germany  2018
(34)

Characteristics, structure, 
and presentation

STOPP: Screening tool (80 PIM) by organ 
and functional system to identify potentially 
inappropriate medications 
START: Screening tool (34 recommen-
dations) by organ and functional system to 
identify potentially necessary medications

List of the most common pharmaceuticals 
in long-term use, presented according to 
areas of indication (e.g., CHD or oncological 
diseases/solid tumors)

Negative list (83 PIMs), presented accord-
ing to medication classes

PIM list (individual medications in 35 drug 
groups), presented according to organ 
system and therapeutic category; important 
interactions with other drugs (n = 17) or 
underlying diseases or syndromes (n = 10); 
drugs that are problematic in kidney failure 
(n = 23); drugs with strong anticholinergic 
properties (n = 55)

Screening tool to identify fall risk increasing 
drugs (FRIDs), i.e., medication classes that 
increase the risk of falls (14 medication 
classes)

PIM list (n = 27) to identify PIMs in older 
persons in whom:
 – Symptom control is prioritized over 

prevention or avoidance of disease 
progression

 – There is a low 1-year probability 
of survival

 –  There is irreversible end-stage disease
 –  There is severe functional or cognitive 

impairment or both
categorized according to physiological
system

Classification of medications available in 
Germany according to their anticholinergic 
strength: 29 drugs with strong, 18 with
moderate, and 104 with weak anti -
cholinergic properties

Comments

Provides the rationale for classification as 
STOPP and START criterion, comple-
mented by information from NICE guide-
lines; in a future version, STOPP criteria 
relevant to falls (STOPP Fall) to be inte-
grated.

Graded as positive/negative based on four 
classes (A–D); classes A and B identify 
potentially necessary medications. Classes 
C and D identify potentially inadequate 
medications.

Information on concerns, alternatives, and 
measures if use of drugs to be continued. 
The criteria updated in 2021 will be pub-
lished shortly  (e17).

Provides the rationale for classification 
as a PIM; quality of evidence and strength 
of recommendation 

Recommendations on the situations in 
which an attempt at discontinuation should 
be undertaken, how this should be done 
where necessary (e.g., tapering), as well as 
monitoring criteria after discontinuation

Rationale for categorization as PIM given

General algorithm for the reduction of anti-
cholinergic burden

Evidence from interventional studies 
to improve drug therapy safety or 
clinical endpoints

Manual screening on hospital admission 
leads to a reduction in ADRs and length of 
hospital stay. Computer-generated alerts 
based on STOPP/START were not effective 
in the SENATOR trial  (e19).

A randomized trial in two German hospitals 
found significant improvements in adher-
ence to FORTA recommendations through 
training and weekly meetings with the 
FORTA team (e16).

A cluster-randomized trial (RIME) in 137 
German primary care practices found no 
relevant reduction in PRISCUS-PIM pre-
scriptions through one-off training for pri-
mary care physicians or practice teams  
(e18).

The D-Prescribe cluster randomized trial 
(e19) in 69 Canadian pharmacies found
significantly more frequent discontinuation 
of treatment with sedatives/hypnotics,
sulfonylureas, and NSAIDs.

To date, there is no explicit evaluation of 
this tool. However, in a placebo-controlled 
trial, discontinuation of psychotropic drugs 
significantly reduced the risk of falls (e20). 
Nevertheless, according to a recent meta-
analysis, the currently available evidence is 
insufficient to recommend discontinuation of 
FRIDs alone as a fall prevention strategy 
(e21).

Interventional study pending

In a patient-randomized US trial of 50 pa-
tients, a collaboration between physicians 
and pharmacists significantly reduced
anticholinergic load (e23). 
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Questions on the article in issue 44/2022:

Prescribing Cascades: How to Detect Them, Prevent Them, and 
Use Them Appropriately
The submission deadline is 3 November 2023. Only one answer is possible per question.  
Please select the answer that is most appropriate.

Question 1
If a patient is taking multiple medications, from what number 
of medications does one refer to this as polypharmacy? 
a) Three
b) Five 
c) Seven
d) Ten 
e) Twelve

Question 2
Approximately what percentage of individuals covered by 
statutory health insurance are affected by polypharmacy? 
a)  5%
b) 10%
c) 20%
d) 40%
e) 80%

Question 3
Which prescribing cascade is often necessary and 
 recommended for prevention? 
a) NSAID – antihypertensive drugs
b) Gabapentin – diuretics
c) Amitriptyline – antidementia drugs
d) Opioids – laxatives
e) NSAID – PPI

Question 4
Which instrument can be used to identify adverse drug 
 reactions? 
a) VAS
b) Naranjo score
c) MAI score
d) PRISCUS list
e) PASI score

Question 5
Which drugs have been repeatedly linked to symptoms
of myasthenia gravis? 
a) Statins
b) Opioids
c) Antibiotics
d) Antidiabetic drugs
e) NSAIDs

Question 6
How should the risk of oral thrush be prevented when using steroid 
inhalers? 
a) Through concomitant administration of an antifungal agent
b) Through prior administration of an antifungal agent
c) Through a weekly switch of the type of steroid
d) Through mouth hygiene and the use of spacers
e) Through the consumption of sugary foods

Question 7
What does the abbreviation PIM stand for in the text? 
a) Potentially irritating medication
b) Potentially inappropriate medication
c) Primary interacting medication
d) Prevention of inappropriate medication
e) Post-interventional medication

Question 8
ACE inhibitors sometimes need to be switched for other medications 
to prevent dry cough. Which alternative is mentioned in the text? 
a) Beta-blockers
b) Calcium channel blockers
c) Statins
d) Paracodin
e) Angiotensin-receptor blockers

Question 9
Which of the following combinations represents
a typical prescribing cascade? 
a) Antipsychotic drugs – antidiabetic drugs
b) ACE inhibitors – antifungal agents
c) Amitriptyline – antiepileptic drugs
d) NSAIDs – antiemetic drugs
e) Statins – antibiotics

Question 10
PPIs are often used long term to prevent gastrointestinal compli-
cations due to side effects of antiplatelet drugs. Which dose should 
be used if possible? 
a) The maximum approved dose
b) Twice the therapeutic dose
c) Half the therapeutic dose
d) The therapeutic dose
e) Three times the therapeutic dose

cme plus  




