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ABSTRACT

Background: Two Dutch observational studies (HARM and IPCI) have shown that
approximately 5% of all unplanned hospital admissions are due to adverse drug reactions of
which 40-46% are avoidable. These studies prompted the initiation of a Dutch
multidisciplinary Task Force with the assignment to reduce the number of prescriber-related
hospital admissions related to medications (HARMS) in a quick win way.

Objective: To develop a limited number of recommendations for concrete interventions,
which should be feasible and relatively easy to convert into computerized drug safety alerts.

Method: To identify the major adverse drug reactions (ADRs), crude data of HARM and
IPCl were reanalyzed and compared with different international studies, followed by
structured literature searches for further characterization of the identified ADRs, their risk
factors and potential risk reduction strategies. Based on this information, the Task Force drew
up general and drug-specific recommendations. As the recommendations of the Task Force
are a mixture of evidence-based and expert-based risk-reducing strategies, they have been
graded in accordance with the GRADE methodology.

Results: Seven pharmacologically predictable ADRs associated with ten drug classes were
responsible for more than half of all potentially preventable hospital admissions in the HARM
and IPCI studies, which was comparable to the results of international studies.
Gastrointestinal and other bleedings were the most frequent ADR, followed by electrolyte
disturbances, fractures, disturbances of diabetes control, renal insufficiency and heart failure.
Nine general and thirty-four drug-specific recommendations were developed.

Conclusions: As HARMs constitute a significant public health problem, the Task Force
underlines the need to implement its recommendations as soon as possible. They do not
replace existing guidelines, but reinforce, complement and fine-tune existing national and
international guidelines. Further research is still required to assess the cost-consequences and
cost-effectiveness of some recommendations, and to monitor the implementation of the
recommendations and their effect on the incidence of potentially preventable HARMs.



1 BACKGROUND

After a Dutch literature review in 2002 had shown that hospital admissions due to adverse
drug reactions (ADRs) pose a significant, expensive and partially avoidable public health
problem®, two Dutch research groups performed studies to establish the nature, volume and
preventability of drug-related hospital admissions in The Netherlands.

First, a retrospective cohort-study in the “Integrated Primary Care Information” database
(hereafter designated as the IPCI study) evaluated the extent, characteristics and determinants
of ADR-related hospitalizations **. Hospital admissions due to deliberate or unintentional
overdose or due to non-adherence were excluded and the avoidability of the drug-related
reasons for hospital admission was assessed applying the algorithm of Hallas et al. * and the
criteria of Schumock and Thornton °. The IPCI study identified 3515 hospital admissions, of
which 2238 were unplanned. 115 cases of these unplanned admissions were medication
related. Its outcome was that 5.1% of all unplanned hospital admissions in The Netherlands
were definitely or probably caused by ADRs 2~.

Subsequently a larger prospective case-control study, the so-called HARM (Hospital
Admissions Related to Medication) study, looked at unplanned medication-related
hospitalizations and determined their potential preventability and associated risk factors &7,
During 40 days all unplanned admissions (exclusion criteria were age below 18 years,
admission for obstetric indications, psychiatric admissions, and admissions for self poisoning)
were evaluated for their potential relation to drug use by using the algorithm of Kramer et al.®,
The preventability of the admissions was assessed applying a modified version of the criteria
of Schumock and Thornton °. The HARM study identified 13,000 unplanned hospital
admissions of which 714 were related to medication. The study showed that 5.6% of all
unplanned hospitalizations in The Netherlands were drug-related and that 46% of these were
potentially preventable®’.

These studies prompted the Dutch Ministry of Health, Welfare and Sport to initiate a
multidisciplinary task force with the assignment to make concrete recommendations on how
to reduce the observed potentially preventable HARMs in a quick win way (“low hanging
fruit”).

2 METHODS

The Task Force successively took the following steps:

1) Identification of the most relevant ADRs.

2) Further analysis of their epidemiology and identification of their risk factors.
3) Identification of HARM-reducing strategies.

4) Structured approach for drawing up concrete recommendations.

5) Identification of prominent general issues.

2.1 IDENTIFICATION OF THE MOST RELEVANT ADVERSE DRUG
REACTIONS

Crude data of all potentially preventable HARMs in the IPCI and HARM studies were
retrieved in anonymized form from the researchers, combined into one data set and
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reanalyzed to identify the responsible drug(s), the clinical reason for the hospital admission
and any further potentially relevant details. This analysis was complemented by looking at
international studies of drug-related hospital admissions.

Since the Task force aimed to reduce the number of HARMs with a limited number of
concrete interventions, the identification of medications and drug groups as ‘risk medications’
was more based on absolute numbers than on the relative incidence of potentially preventable
hospital admissions. Furthermore, only ADRs related to prescribing errors were included,
since user-related complications would require different kinds of interventions °.

Pooling the IPCI and HARM results yielded a total of 829 medication related hospital
admissions, of which 367 (44%) had been rated as potentially avoidable. When only the
prescriber-related problems were taken into consideration, seven types of ADR associated
with ten different drug groups accounted for more than half of all these potentially
preventable admissions (Table I).

These results were in line with the results of international studies'®*? .

Table 1. Major potentially preventable ADRs and their corresponding drug classes according to the HARM/IPCI
data.

Potentially preventable adverse Number of  Most important drug class(es)

effects cases®

Gastrointestinal and other 84 (40.8%)  Vitamin K antagonists

bleedings platelet aggregation inhibitors
NSAIDs

Electrolyte disturbances 30 (14.6%)  Diuretics
RASI (hyperkalaemia)

Fractures 26 (12.6%)  CNS medications (through falls)
Corticosteroids (through osteoporosis)

Disturbances of diabetic control 32 (15.5%)  Blood-glucose lowering drugs (mainly

hypoglycaemia)
Corticosteroids (hyperglycaemia)

Renal failure/ heart failure 13 (6.3%) RASI (renal failure)
NSAIDs (renal failure and heart
failure)

Constipation 11 (5.3%) Opioids

Bradycardia 10 (4.9%) Cardiac drugs (sotalol/digoxin)

Total (367 potentially preventable 206 (56%)

admissions)

NSAIDs = non-steroidal anti-inflammatory drugs; RASI = Renin angiotensin system inhibitors; CNS = central nervous system

a The percentages between brackets are derived from a total of 367 potentially preventable admissions.




2.2 FURTHER ANALYSIS AND IDENTIFICATION OF RISK FACTORS.

According to the IPCI and HARM studies, patients at risk for HARMs are characterized by
advanced age, polypharmacy, multiple co-morbidity (four or more), impaired cognition, non-
adherence to medication, impaired renal function and/or a dependent living situation®’. To
obtain further information about the epidemiology of the identified ADRs and their risk
factors, various literature searches were performed. The initial basic search strategy consisted
of searching Medline through on-line consultation of PubMed
(http://www.ncbi.nlm.nih.gov/sites/entrez?db=pubmed — entrez date from Jan 01 2000 up to
Dec 31 2007) for pertinent articles. Further Medline searches on selected topics were per-
formed in October 2008 and October 2009. Searches usually focused on the Medical Subject
Heading (MeSH) of a specific drug or drug group with the qualifier “adverse effects” (e.g.
Anti-inflammatory agents, non-steroidal/ adverse effects) and/or on the MeSH term for a
specific adverse effect with the qualifier “chemically induced” (e.g. Hemorrhage/chemically
induced) without ticking the MeSH boxes for “Restrict search to major topic headings only”
or “Do not explode this term”. This basic approach was supplemented with an incremental
search strategy that looked at the bibliography of every useful reference retrieved for
additional references and that iterated this procedure if necessary. The identification of risks
and risk factors was not only based on randomized double-blind studies, but also on well
designed and performed observational studies, since randomized studies are not necessarily
designed to compare the safety of different drug treatments. Furthermore, high risk patients
are often excluded in randomized trials ***,

2.3 IDENTIFICATION OF HARM-REDUCING STRATEGIES.

Following the example of many current guidelines, the Task Force decided to look not only
for well-proven HARM-reducing strategies but to consider potentially relevant strategies as
well. Strategies were particularly identified by searching Medline for combinations of the
MeSH terms used in the previous step with the MeSH “intervention studies” or with the
Publication Type “Clinical Trial”. This basic approach was supplemented with an incre-
mental search strategy that looked at the bibliography of every useful reference retrieved and
that iterated this procedure if necessary, and at current national and international guidelines.In
addition the references retrieved in step 2 were screened for information about risk reduction.

2.4 DRAWING UP CONCRETE RECOMMENDATIONS.

The Task Force developed and executed a structured approach for the drawing up of concrete
recommendations on the basis of the previous steps. Firstly, it made its assignment to focus
on “low-hanging fruit” operational by stipulating that it should be feasible and relatively easy
to convert each recommendation into a computerized drug safety alert and to build in these
alerts into the current decision support systems for safe prescribing and dispensing by general
practitioners, community pharmacists and outpatient clinics. For instance, the Task Force
decided to advise against the prescribing of glibenclamide to patients > 70 years (because the
risk of a potentially serious hypoglycaemia is relatively high) but it did not drew up concrete
recommendations on how to improve the self-management of patients with diabetes.
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This stipulation of easy integration into current prescribing and dispensing systems does not
only offer the advantage that the recommendations can be integrated relatively smoothly into
daily practice, but also facilitates the structural monitoring of adherence to the recommenda-
tions by means of quality indicators (for instance, by measuring over time how often gliben-
clamide is still being prescribed and dispensed to patients > 70 years).

As the Task Force recommends a mixture of evidence-based and expert-based risk-reducing

strategies, all its recommendations were graded in accordance with the grading method of the

GRADE (short for Grading of Recommendations Assessment, Development and Evaluation)

Working Group™™’. Each recommendation is provided here with a code that is composed of:

- anumber to indicate the power of the recommendation: 1 = strong; 2 = weak;

- a letter for the methodological quality of the underlying evidence: A = high quality
evidence from RCTs without important limitations or exceptionally strong evidence from
observational studies; B = moderate quality evidence from RCTs with important
limitations (inconsistent results, methodologic flaws, indirect or imprecise), or very
strong evidence from observational studies; C = low quality evidence from observational
studies with at least one critical outcome, case series, or from RCTs with serious flaws or
indirect evidence.

To further acceptance and implementation, the Task Force geared its recommendations as

much as possible to existing national and international guidelines. They do not replace

existing guidelines, but reinforce, complement and fine-tune them.

The Task Force also presented a preliminary draft of its report to various medical and

pharmaceutical professional societies in The Netherlands with the request to pass on any con-

structive criticism. Finally, the Task Force made an effort to minimize unnecessary
discrepancies between its separate recommendations (for instance, by preferring the same
general age limit of 70 years wherever possible).

2.5 |IDENTIFICATION OF PROMINENT GENERAL ISSUES

In the course of its work, the Task Force identified several general issues that needed to be
addressed in addition to its specific recommendations:

2.5.1 REDUCTION OF UNINTENTIONAL RECHALLENGES

Studies have shown that a drug which has been stopped during a hospital stay because of an
ADR, may be represcribed to the patient after his or her hospital discharge *%°. Yet a
previous ADR can be an important risk factor for the recurrence of an ADR, if the patient is
exposed again to the same medication 2%, It is therefore important that the hospital-based
specialist does not only pass on to the general practitioner in a clear way that the drug has
been discontinued in the hospital but also why this has happened.

2.5.2 INFORMING PATIENTS ABOUT ALARM SIGNS AND SYMPTOMS
Besides its recommendations to improve computerized prescribing and dispensing, the Task
Force would like to demand special attention to the recognition of alarm signs and symptoms
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by the drug users themselves. The direct reason was that, according to some of the discharge
letters that were analyzed in the IPCI study, melaena had already been present in the days
preceding hospitalization because of a Gl bleeding. Information about alarm signs and
symptoms should be presented, of course, very carefully (preferably in the form of oral
communication supported by written material®®) to prevent that the patient is frightened by
this information in such a way that he decides on his own not to take the prescribed risk
medication.

12.5.3 ECONOMIC ANALYSES

Although the performance of economic analyses was beyond its assigned scope, the Task
Force recognized that some of its recommendations needed to be submitted to formal cost-
consequence and cost-effectiveness analyses, because they require additional medications
(e.g. gastric protection) or laboratory testing (e.g. creatinine and potassium) which will
therefore generate extra costs.

|2.5.4 OTHER GENERAL ISSUES

The Task Force identified several other general mechanisms which increase the risk of
HARMs and therefore require due attention (see Table II: Summary of general
recommendations).

12



Table Il. Summary of general recommendations

1  Discussions on the improvement of drug safety in outpatients should not only focus on

short-term quick wins, but also on longer-term risk reducing strategies. Among the
subjects to be considered are®:

a) The reduction of potentially preventable HARMSs which occur less frequently.

b) The reduction of potentially preventable adverse effects which do not lead to hospital
admission.

c) The prevention, screening and reduction of nonadherence to therapy and other user-
related problems affecting drug safety.

d) To extend the attention which this review already pays to risk factors and to improve
current computerized medication surveillance systems by taking such risk factors (and
their mutual interactions) more systematically into consideration. In complex cases it
may be desirable to estimate the patient’s individual risk of an adverse drug effect by
means of an especially developed risk model®.

e) The furthering of adhering to the principles of “clinical risk management” by
healthcare professionals?®?’. Examples of questions which should be answered in this
context are:

e Which risk situations and processes need additional attention?

e Can high risk health care professionals be identified besides high risk
medications, high risk patients and high risk processes?

e Do health care professionals have an adequate culture with respect to drug
safety®®?° ?

e Is it possible to improve the current prioritization of computerized medication
surveillance signals?

e What is the optimal way to surveil each individual risk?

f) The use of new ICT options, such as consultation and application of electronic patient
records through connections between the different computer systems of health care
professionals and institutions in primary and secondary care.

g) Implementation of a centre for the nationwide collection and evaluation of
medication errors in outpatients.

2  Healthcare professionals should be aware of the fact that a substantial part of the
potentially preventable HARMs are due to a limited number of well-known
pharmacologically predictable adverse drug reactions caused by a limited number of
well-established drug classes. They implement risk reducing strategies in the short term
which are specifically aimed to these drug-related problems.

3 When an elderly patient uses at least five or more chronic medications, prescribed by
different physicians, these prescribers should reach agreement on which physician is the
overall director of drug therapy (which is not necessarily the same as assuming all
responsibility in the legal sense). They record this overall director in their patient records
and also communicate this to the dispensing pharmacist(s) of that particular patient.
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(Table Il continued)
nr Recommendation

4

When a risk medication is initiated which is not intended by definition for prolonged use

(e.g., a VKA, NSAID, opioid, benzodiazepine) the prescriber informs, if possible, any
other relevant physician and the dispensing pharmacist about the expected length of this
drug therapy. This expected length should be recorded in the computerized file of that
patient. If the expected length cannot yet be established, because it should first become
clear whether a drug will have the desired effect (e.g. in the case of an antidepressant), a
date is selected on which the effectiveness of the drug therapy is evaluated and on which
the expected length of the therapy can be determined.

When a medical specialist initiates a drug treatment, which is subsequently continued by
a general practitioner, both health care professionals agree and document who is
responsible for periodic controls, re-evaluation, repeat prescriptions, and the length of
therapy. General practitioners who take over repeat prescribing from a medical specialist,
are responsible for these repeat prescriptions, unless there is a well-documented
agreement with the specialist (e.g. in the form of a discharge letter) that the latter remains
responsible .

In elderly patients on polypharmacy, physicians and pharmacists periodically evaluate
which drugs could or should be continued by means of a medication review. Since
elderly patients on polypharmacy are not only at risk of overtreatment, but also of
undertreatment®™?, it should also be assessed whether any essential drug is unjustly
missing.

Health care professionals are aware that medication reviews are only appropriate to
identify problems which gradually emerge but that they are less effective for the
prevention of HARMs which primarily become manifest within 1-2 weeks after the start
or adjustment of a drug treatment.

The computer systems of the prescribing physicians and dispensing pharmacists should

support the implementation of the recommendations in this report as well as possible. If

the systems cannot provide adequate support for this implementation, they should be
made more suitable for this task. The Task Force particularly has in mind:

- Recording which physician is the overall director of drug therapy, and who is
responsible for the indication and expected length of therapy of each risk medication.

- The recording of laboratory values (such as creatinine, sodium, potassium) in such a
way that it allows automatic use in the computerized medication surveillance of
patients on risk medications.

- Recording of earlier ADRs, impaired cognition, and other risk factors in such a way
that it allows automatic use in the computerized medication surveillance of patients
on risk medications.

- The identification of complex risk patients and the proposal of potential actions
which are desirable in these particular patients.

Computer systems should be designed in such a way that quality control of the

execution of specific recommendations can be realized relatively easily.?
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(Table Il continued)
nr Recommendation

8.  When medication is discontinued in hospital because of a significant adverse effect, the

physician quickly and adequately informs the patient himself, other physicians and
pharmacists who are directly involved in the treatment of the patient. This is preferably
communicated through a special note documenting the discontinuation of the drug (e.g. a
pharmaceutical discharge letter). The physician should not only communicate which drug
is discontinued, but should also provide the motivation and (if relevant) which alternative
medication has been selected. Each physician and pharmacist involved documents this
information in his computer system in such a way that it allows automatic surveillance to
prevent that the drug in question or a closely related one is accidentally restarted.
When a drug has caused a serious adverse effect, but has to be continued in spite of this
(for example, in the case of an antithrombotic drug), the prescriber rapidly and accurately
informs the patient himself and other physicians and pharmacists who are directly
involved in the drug treatment of that patient.

9. |If a drug is added to improve safety of a risk medication, the former should be
discontinued when the latter is stopped. Software systems should produce an alert when

this does not happen.

a For instance, an intervention trial has shown that the combination of brief physician education and the generation of computer
alerts improves the prescribing of gastroprotection to high risk NSAID users®.

nr = number; HARM = Hospital Admission Related to Medication; NSAID = non-steroidal anti-inflammatory drug; ADRs = Adverse Drug

Reactions; VKA = vitamin K antagonist

3 GASTROINTESTINAL AND OTHER BLEEDINGS

3.1 HARM AND IPCI DATA

Combination of the HARM and IPCI data yielded 84 potentially preventable admissions due
to bleeding complications (64 gastrointestinal (GI) and 20 other/unspecified bleedings). From
these 84 cases, 39 (46%) concerned patients of 80 years or older.

In all cases the bleeding had been induced by a vitamin K antagonist (VKA), platelet
aggregation inhibitor (PAI) and/or non-steroidal anti-inflammatory drug (NSAID). In 47 of
the 84 cases (56%) other interacting medications were also involved (Table I11).

In the 64 cases of Gl bleeding, 11 (17%) patients already had an existing GI problem and
adequate gastric protection was lacking in 28 cases (44%). In some of the cases of Gl
bleeding, the first sign (melaena) had already become manifest days before the ultimate
hospital admission. We therefore suggest that users of VKAS, PAls and NSAIDs should be
informed about the alarm symptoms of gastrointestinal bleeding, especially when they are at
increased risk. Such information should be presented, of course, very carefully (preferably in
the form of oral communication supported by written material®®) to prevent that the patient is
frightened by this information in such a way that he decides on his own not to take the
prescribed risk medication.
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Table I1l. HARM/IPCI cases of hospitalization due to gastrointestinal and other bleedings (numbers of cases

between brackets).

Gastrointestinal bleedings

Associated with Pre-existing Further comments
gastrointestinal
problems
VKA (9) Ulcer (1) Irregular VKA use due to alcohol abuse (1)

Combination of VKA and antibiotics (excluded co-
trimoxazole) (4) including at least 2 cases without
extra monitoring of INR)

VKA + NSAID (2)

VKA + NSAID + 2
corticosteroids (1)

VKA + NSAID + unspecified
antidepressant (1)

VKA + NSAID + unspecified
interacting drug (2)

Diverticular disease

M

Rectal bleeding (1)

VKA non-adherence (1)

Poor VKA monitoring (1)

No/inadequate gastric protection with PPI (2)
Adequate gastric protection (1)

corticosteroid (1)

PAIs (12) ulcer(s) (3) No/inadequate gastric protection with PPI (4)
diverticulitis (1) No hard indication for PAI (1)
unspecified gastric
problem (1)
NSAIDs (5) No/inadequate gastric protection with PPI (3)
Overdosing in patient with impaired renal function
1)
VKA + PAI (3) Diverticulitis (1) No/inadequate gastric protection with PPI (2)
PAI + PAI (6)° Gastric resection No hard indication for combination (2)
1)
PAI +NSAID (8) Diverticulitis (1) Diverticular bleeding (3) including 1 case with
PAI + coxib (1) Previous additional rectal bleeding
PAI+ corticosteroid(7) gastrointestinal Nof/inadequate gastric protection with PP1 (14)
PAI + SSRi (1) bleeding (1) including 1 case of ranitidine 150mg/day and 2
PAI + unspecified interacting cases of nonadherence to PPI
drug (2)
PAI + NSAID +

NSAID + corticosteroid (2)
NSAID + unspecified
interacting drug (1)

No/inadequate protection with PP1 93)

Subtotal (64)

ulcer(s) (4)
diverticular
disease (1)
diverticulitis (3)
previous
gastrointestinal
bleeding(1)
other (2)

No/inadequate gastric protection with PPI (28)




(Table 111 continued)

Other and unspecified bleedings

Associated with

Specification of
bleedings

Further comments

VKA (8)

Intracranial bleeding
)

Epistaxis (2)
Haemoptoe (1)
Abdominal wall
haematoma (1)

Not specified
bleeding (2)

Previous bleeding(s) (2)

Inadequate monitoring (1)

Combination with antibiotics (other than co-
trimoxazole) without extra monitoring of INR (4)

VKA +PAI (2)

Intracranial bleeding

1)
Haemoptoe(1)

VKA + NSAID (2)
VKA + SSRI (1)
VKA + unspecified
antidepressant (1)
VKA + unspecified
interacting drug (2)

Intracranial bleeding
)

Haemoptoe (1)
Bladder bleeding (1)
Psoas hematoma (1)
unspecified bleeding

)

Inadequate VKA monitoring (1)
Patient started NSAID on his own initiative (1)

PAI (3)

Intracranial bleeding/
cerebral vascular
accident (2)
Haemoptoe (1)

Relatively high dose level of PAI (1)
Fatal case in spite of discontinuation of PAI (1)

PAI + NSAID (1)

Postsurgical bleeding
from perineal wound

)

Temporary discontinuation of PAI before surgery
would have been better (1)

Subtotal (20)

Total (84)
a One case involved a combination of two NSAIDs.
b Two cases involved a combination of dipyridamole with another PAL.

VKA = vitamin K antagonist; PAI = platelet aggregation inhibitor; NSAID = non-steroidal anti-inflammatory drug; SSRI = selective
serotonin reuptake inhibitor; PP1 = proton pump inhibitor; INR = International Normalized Ratio; coxib = COX-2 selective inhibitor.
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3.2 VITAMIN K ANTAGONISTS

3.2.1 PATHOPHYSIOLOGY

VKAs induce anticoagulation by antagonizing vitamin K and thereby impairing the biological
activity of vitamin K-dependent coagulation factors (factor II, VII, IX and X.) Their most
common side effect (haemorrhage) reflects their mode of action and narrow therapeutic index.
An international normalized ratio (INR) level above 6 increases the risk of haemorrhage
considerably 3*. The bleeding risk of a VKA therapy aimed at an INR of 2.5 (range 2.0-3.0) is
lower than that of a treatment aimed at an INR > 3%°%¢,

3.2.2 EPIDEMIOLOGY
The annual incidence of major haemorrhage ranges between 0.8 and 7.8 episodes per 100
patients years.® Gl bleeding is the most frequent form (66%)>".

3.2.3 RISK FACTORS

Risk factors for VKA-induced major bleedings include: intensity of anticoagulant effect,
shorter time in therapeutic range, initiation of VKA therapy, increased duration of therapy,
advanced age, polypharmacy, history of bleeding, peripheral vascular diseases, cerebral
vascular diseases, serious heart diseases, renal insufficiency, presence of malignancy,
diverticulitis, history of alcohol abuse, liver diseases, increased plasma trombomodulin,
treated hypertension, diabetes mellitus, ischemic stroke, intercurrent diarrhoea and fever,
insufficient patient education, Factor IX Ala-10 mutations, cytochrome p450 CYP2C9 and
VKORC1 polymorphisms and interfering drugs?#%%+4,

According to a recent review it is possible to use warfarin and acenocoumarol in patients with
chronic renal insufficiency without dose adjustment since these drugs are metabolised by the
liver*?. Unpublished analyses of acenocoumarol and phenprocoumon users in the Erasmus
Rotterdam Health and the Elderly (ERGO) database did not demonstrate an association
between renal insufficiency and VKA dose levels or INR levels > 6 (the latter was only
analyzed in acenocoumarol users since there were not enough phenprocoumon users) *,
Close monitoring of the INR in patients with chronic renal insufficiency is nevertheless
recommended, because there is some evidence that the pharmacokinetics of VKASs in these
patients may be altered, which might increase their risk of adverse effects*?**.

Several investigators have developed bleeding prediction models for major bleeding during
VKA therapy?>*>. While these rules can be helpful when deciding if therapy should be started,
they are inaccurate during long-term treatment of outpatients®*,

Lifestyle factors such as low body mass index, recent weight loss > 2 kg, below-average level
of physical activity, history of excessive alcohol intake, having never-smoked and holidays
are also risk factors for overanticoagulation ( INR> 6.0) “*°. Furthermore irregular VKA use
and/or changes in dietary habits can cause increases as well as decreases of the INR level*®.
Many drugs can increase the bleeding risk of VKAs through a drug-drug interaction:
miconazole (including topical creams), phenylbutazone, analgesic acetylsalicylic acid (ASA
))/carbasalate calcium , allopurinol, amiodarone, propafenone, protease inhibitors, efavirenz,
androgens, anabolic steroids, benzbromarone, cimetidine, danazol, disulfiram, fibrates,
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fluconazole, voriconazole, ketoconazole, itraconazole, antibacterial agents (in particular co-
trimoxazole, parenteral cefamandole, metronidazole and isoniazid), disopyramide, quinidine,
selective serotonin reuptake inhibitors (SSRIs), tamoxifen, rosuvastatin, thyroid drugs,
capecitabine, fluorouracil and sitaxentan.

In a Dutch observational study, the main interactive drugs that were associated with major
bleeding during VKA therapy under everyday circumstances were low-dose ASA/carbasalate
calcium, NSAIDs, and antibacterial drugs*®. These drugs were also involved in 19/34 (56%)
potentially preventable HARM/IPCI cases of VKA-related bleeding.

For the bleeding risk of the concurrent use of VKA with a PAI or NSAID we refer to sections
3.3 and 3.4 of this report, respectively.

Antibacterial agents can be subdivided into agents that interfere with VKA pharmacokinetics
(co-trimoxazole, metronidazole, isoniazid) and those that do not™. Co-trimoxazole can almost
always be substituted and should preferably not be prescribed to VKA users®’. An exception
to this rule can be made for the prophylactic or therapeutic use of co-trimoxazole in
opportunistic infections in immunocompromised patients (such as HIV-infected patients)>*>2,

When antibacterial agents without pharmacokinetic interactions with VKAs are used, they can
still be associated with an increased risk of an INR >6.0 and serious bleeding in VKA users,
because these drugs are commonly used in diseases with fever, which is associated with an
increased risk of an INR >6.0 approximately three by itself*. In 8/34 (24%) of the
HARM/IPCI cases of potentially preventable bleedings during VKA use, the patient had
taken an antibacterial agent without a pharmacokinetic interaction with VKAs and in at least 6
of these cases, there had been no extra control of the INR.

3.2.4 RISK REDUCING STRATEGIES

For general guidance on VKA therapy, the Task Force refers the reader to the clinical practice

guidelines of the American College of Chest Physicians (ACCP), the European Society of

Cardiology (ESC) and the Dutch Institute for Health Care improvement (CBO)*%***¢ Tg

reduce the bleeding risk in VKA users the following startegies should be especially

considered:

a) Careful weighing of the expected benefits and possible risks (without continuing the VKA
therapy longer than is strictly necessary).
The target range should not only depend on the indication for VKA use, but also on
patients characteristics®.? Risk factors, such as irregular use, a pre-existing Gl disease or
a previous bleeding caused by VKA therapy need to be included in the decision to initiate
a VKA therapy®?. Since the duration of VKA-therapy depends on the indication and
varies between short-term (six weeks up to six months) and long-term (years up to
lifelong), it is crucial that duration of therapy is chosen accurately and communicated with
the patient and the other healthcare providers involved.

b) Careful weighing of the expected benefit of VKAs plus interacting drugs against the
possible risk of such combinations.
Careful weighing is particularly important when the VKA will be combined with low-
dose ASA or an NSAID, since these ulcerogenic drugs increase the bleeding risk without
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altering the INR (which makes it impossible for an anticoagulation clinic to prevent the
consequences of the interaction by adjusting the VKA dose on the basis of the INR). See
section 3.3.

According to a recent meta-analysis the risk of major bleeding was higher in patients
treated with low-dose ASA and VKA compared to VKA therapy alone [OR=1.4;1.0-2.0] .
In patients with a mechanical heart valve the risk for arterial thromboembolism was lower
when they received combined therapy with ASA and VKA compared to VKA alone
[OR=0.3; 0.2-0.5]. A similar benefit was not observed in patients with atrial fibrillation
[OR=1.0; 0.5-2.1] or coronary artery disease [OR = 0.7; 0.4-1.4], which seriously
guestions the combined use of ASA and VKA for these latter indications®.

Table IV gives a systematic overview of the indications for which current guidelines
recommend or suggest a combination of VKA with ASA for the secondary prevention of
arterial thrombosis. Table V gives an overview of indications for which triple therapy
(VKA + ASA + other PAI) can be taken into consideration.Generally, there is no hard
indication for double or triple therapy if that indication is not listed in tables IV and V. For
some indications, guidelines explicitly discourage double or triple therapy (see table V1).
When the prescriber decides (after careful consideration) to combine a VKA with ASA or
an NSAID, it is desirable to add a proton pump inhibitor (PPI) to reduce the risk of serious
upper gastrointestinal events (UGIEs). This proposal is based on studies which showed
positive effects of a PPI in users of ASA or NSAIDs (section 4.3 and 4.4). Obviously such
gastric protection will not reduce the risk of bleeding in the lower Gl tract or outside the
Gl tract. There are no published studies of the effectiveness and safety of PPI protection in
users of a VKA in addition to ASA or an NSAID**"™° The Netherlands’
Pharmacovigilance Centre Lareb recently reported 16 cases of an increased VKA effect
associated with PPl use (most often related to omeprazole in acenocoumarol users)®’.
However, earlier studies have not yielded evidence that omeprazole significantly interacts
with acenocoumarol therapy in healthy volunteers or long-term acenocoumarol users®®®".



Table IV. Indications for VKA plus ASA as recommended in international and national guidelines.
Gradation®

Indication

Recommen
ded
duration of
therapy

grade class

Guidelines

Mechanical prosthetic heart valves in Long-term

presence of additional risk factors for Long-term 1B ACCP®

arterial thrombosis Long-term  1C+ CcBO™
Long-term lla-C  ESC®

Mechanical prosthetic heart valvesand  Long-term I-B ACC/AHA *

systemic embolism despite therapeutic Long-term lla-C  ESC®

INR Long-term  2C ACCP
Long-term 1C+ cBO ¥

Mechanical prosthetic heart valve in the lla-C  ACC/AHA¥

2" and 3" trimester of pregnancy

Bioprosthetic heart valves in presence Long-term I-B ACC/AHA*

of additional risk factors for arterial Long-term  2C ACCP &

thrombosis P* Long-term lla-C  ESC®

Rheumatic mitral valve disease and Long-term  2C ACCP®

atrial fibrillation; or rheumatic mitral Long-term 1C cBOY

valve and systemic embolism or left

atrial thrombus despite therapeutic

INR

PCI and atrial fibrillation (after triple 12 months la-C  ESC®

therapy)

Revascularization therapy and atrial 12 months llb-C  ESC®

fibrillation

Patient with myocardial infarction in Up to 4 2B ACCP®

health care settings in which close INR years

monitoring of VKA therapy is available.

In high risk patients with myocardial At least 3 2A ACCP®

infarction (an with large anterior Ml, months

significant heart failure, intracardiac

thrombus visible on transthoracic

echocardiography, atrial fibrillation or

a history of a thromboembolic event)

In post-STEMI patients who have no Long-term lla-B ACC/AHAY

stent implanted and who have

indications for VKA

In patients with NSTEMI/UA with high  Long-term IIb-B ACC/AHA®

CHD risk and low bleeding risk who do

not require or are intolerant for

clopidogrel ©®

In NSTEMI/UA patients who have Long-term lIb-B ACC/AHA®™®

indication for anticoagulation ¢




(Table IV continued)

Indication Recommen  Gradation® Guidelines
ded
duration of
therapy

grade class

In patients with STEMI with or without At least 3 ACC/AHA
acute ischemic stroke who have cardiac  months

source of embolism (AF, mural Long-term if I-B ACC/AHAY
thrombus, or akinetic segment) source is AF

In post-STEMI patients younger than Unspecified lla-B ACC/AHA®’

75 years without specific indication for
VKA who can have their level of
anticoagulation monitored reliably®

In patients with STEMI at high risk of ~ unspecified lla-B  ESC®
thromboembolic events (e.g. with AF)

In patients with recent stent placement  unspecified Ib-C  ESC®
plus indication for VKA and increased
risk of bleeding®®

In patients with CABG and strong unspecified 2C cBO®
concomitant indication for VKA® Long-term  2C ACCP®
In patients with infrainguinal bypass Long-term 2B cBO®
operation and high risk for total unspecified 2B ACCP"

occlusion or amputation

a  The ACCP and CBO guidelines graded their recommendations according to the system of GRADE work-group'®*’. Each recommen-

dation is provided with a code that is composed of a number to indicate the power of the recommendation: 1 = strong; 2 = weak) and a
letter for the methodological quality of the underlying evidence: A = high quality evidence from RCTs without important limitations or
exceptionally strong evidence from observational studies; B = moderate quality evidence from RCTs with important limitations
(inconsistent results, methodologic flaws, indirect or imprecise), or very strong evidence from observational studies; C = low quality
evidence from observational studies with at least one critical outcome, case series, or from RCTs with serious flaws or indirect
evidence.
The ESC and ACC/AHA guideline weighted and graded their recommendations according to predefined scales
therapy/treatment is classified as class | when it should be performed/administered, is is classified as class Ila when it is reasonable to
be performed/administered and it is classified as class Ilb when the therapy/treatment may be considered. Level of evidence A means
that dat is derived from multiple randomized clinical trials or meta-analyses, level of evidence B means that dat is derived from a
single randomized clinical trial or large non-randomized studies and level of evidence C means that it is a consensus of opinion of the
experts and/or small studies, retrospective studies or registries.

b According to the ACC/AHA guidelines risk factors include atrial fibrillation, previous thromboembolism, left ventricular dysfunction
and hypercoagulable condition®®. According to the ACCP guideline risk factors include: atrial fibrillation, hypercoaguble state, low
ejection fraction, or a history of atherosclerotic vascular disease or heart valve replacement®®. According to the ESC guideline risk
factors include: atrial disease, coronary disease and other significant atherosclerotic disease®. According to the CBO guideline risk
factors include: atrial fibrillation, an enlarged left atrium , low ejection fraction, or who have a history of myocardial infarction.

c Except patients with a specified risk factors for bleeding: age > 80 years, history of Gl bleeding®.

d Indication for VKA: atrial fibrillation, left ventricular thrombus, mechanical prosthetic valve or extensive regional wall-motion
abnormality®” .

e  High CHD risk is defined as chronic kidney disease, diabetes mellitus, atherosclerosis in vascular beds or > 20 % Framingham 10-year
risk. The Framingham risk score is based on gender, age, total cholesterol, HDL-cholesterol, smoking status, systolic blood pressure,
and treatment for hypertension®.

ASA = acetylsalicylic acid; AF = atrial fibrillation; VKA = vitamin K antagonist; TIA = transient ischaemic attack; INR = international

normalized ratio; PCI = percutaneous coronary intervention; STEMI = ST-elevation myocardial infarction; NSTEMI = non-ST-elevation

myocardial infarction; UA = unstable angina pectoris; CHD = coronary heart disease; CABG = coronary artery bypass grafting; ACC =

American College of Cardiology; AHA = American Heart Association; ACCP = American College of Chest Physicians; ESC = European

Society of Cardiology; CBO = The Dutch Institute for Health Care Improvement.

62,64,65,67-69 A
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Table V. Overview of indications for simultaneous use of ASA, clopidogrel and VKA. (triple antithrombotic
therapy).

Indication Recommended  Grading of Guidelines

duration of recommendat

therapy ion

a

grade class

PCI with BMS placement and strong At least 2 weeks CBO*
concomitant indication for VKAP 4 weeks 2C ACCP®
Minimum of 1 lla-C ESC®
month
1 month llb-B  ACC/AHA®
PCI with DES placement (type not specified) At least 12 lIb-B ACC/AHAT
and strong concomitant indication for VKA™®  months
12 months 2C ACCP®
PCI with DES placement (sirolimus-stent) and At least 3 lla-C  ESC®
AF as strong indication for VKAP® months
PCI with DES placement (paclitaxel-stent) and At least 6 lla-C ESC®™
AF as strong indication for VKAP® months
In patients with NSTEMI and a compelling Short lla-C  ESC™
indication for VKA unspecified IIb-B ACC/AHA®%®
a  The ACCP and CBO guidelines graded their recommendations according to the system of GRADE work-group'®*’. Each recommen-
dation is provided with a code that is composed of a number to indicate the power of the recommendation: 1 = strong; 2 = weak) and a
letter for the methodological quality of the underlying evidence: A = high quality evidence from RCTs without important limitations or
exceptionally strong evidence from observational studies; B = moderate quality evidence from RCTs with important limitations
(inconsistent results, methodologic flaws, indirect or imprecise), or very strong evidence from observational studies; C = low quality
evidence from observational studies with at least one critical outcome, case series, or from RCTs with serious flaws or indirect
evidence.
The ESC and ACC/AHA guideline weighted and graded their recommendations according to predefined scales®?5456769 A
therapy/treatment is classified as class | when it should be performed/administered, is is classified as class Ila when it is reasonable to
be performed/administered and it is classified as class Ilb when the therapy/treatment may be considered. Level of evidence A means
that dat is derived from multiple randomized clinical trials or meta-analyses, level of evidence B means that dat is derived from a
single randomized clinical trial or large non-randomized studies and level of evidence C means that it is a consensus of opinion of the
experts and/or small studies, retrospective studies or registries.
b Indication for VKA: atrial fibrillation, left ventricular thrombus, mechanical prosthetic valve or extensive regional wall-motion
abnormality®”®,
¢ If long-term oral anticoagulation is required, use of a bare mental stent rather than a drug-eluting stent will expose the patient to a

shorter duration of triple therapy and hence to a lower bleeding risk.

ASA = acetylsalicylic acid; VKA = vitamin K antagonist; PCI = percutaneous coronary intervention; BMS = bare metal stent; DES = drug-
eluting stent; STEMI = ST-elevation myocardial infarction; NSTEMI = non-ST-elevation myocardial infarction; ACC = American
College of Cardiology; AHA = American Heart Association; ACCP = American College of Chest Physicians; ESC = European Society of
Cardiology; CBO = The Dutch Institute for Health Care Improvement.



Table VI. Indications in which combination antiplatelet therapy is discouraged by international and national
guidelines.

Indication Recommen  Discouraged combination(s) Grading of Guidelines
ded therapy recommendatio
ns?
Grade Class
There is never an indication for 1A
addition of dipyridamole 1A cBOY
VKA should not be added without 1C ACCP®
concomitant indication for VKA®
IMA ASA VKA should not be added without 1C ACCP®
concomitant indication for VKA"
Infrainguinal ASA therapy VKA should not be added in patients 1A cBO®
bypass operation without high risk for total occlusion or
amputation
Nonoperative ASA therapy No dual antiplatelet therapy with ASA 1B ACCP"
patients with and clopidogrel in this patient group.
asymptomatic
carotid stenosis
(primary or
recurrent)
In STEMI ASA or Prasugrel is not recommended as part Il ACC/AHA
patients with ASA plus of dual antiplatelet therapy regimen. 2
history of stroke  clopidogrel
and TIA for therapy®
whom PCI is
planned

a  The ACCP and CBO guidelines graded their recommendations according to the system of GRADE work-group'®*’. Each recommen-

dation is provided with a code that is composed of a number to indicate the power of the recommendation: 1 = strong; 2 = weak) and a
letter for the methodological quality of the underlying evidence: A = high quality evidence from RCTs without important limitations or
exceptionally strong evidence from observational studies; B = moderate quality evidence from RCTs with important limitations
(inconsistent results, methodologic flaws, indirect or imprecise), or very strong evidence from observational studies; C = low quality
evidence from observational studies with at least one critical outcome, case series, or from RCTs with serious flaws or indirect
evidence.
The ESC and ACC/AHA guideline weighted and graded their recommendations according to predefined scales
therapy/treatment is classified as class | when it should be performed/administered, is is classified as class Ila when it is reasonable to
be performed/administered and it is classified as class Ilb when the therapy/treatment may be considered. Level of evidence A means
that dat is derived from multiple randomized clinical trials or meta-analyses, level of evidence B means that dat is derived from a
single randomized clinical trial or large non-randomized studies and level of evidence C means that it is a consensus of opinion of the
experts and/or small studies, retrospective studies or registries.

b Indication for VKA: atrial fibrillation, LV thrombus, mechanical prosthetic valve or extensive regional wall-motion abnormality

c High risk of bleeding: history of bleeding or age above 80 .

d  The ACC/AHA guideline recommend to weigh the benefits and risks of prescribing clopidogrel and ASA in patients with a recent
history of TIA or stroke. Given prasugrel’s greater tendency to cause intensive inhibition of platelet aggregation in general and the
findings of increased levels of bleeding compared with clopidogrel in this population, the guideline discourages the use use of prasugrel
as part of a dual antiplatelet therapy regimen in patients with prior stroke or TIA™.

ASA = acetylsalicylic acid; VKA = vitamin K antagonist; ACS = acute coronary syndrome; IMA = internal mammary artery; CABG =
coronary artery bypass grafting; ACCP = American College of Chest Physicians; ESC = European Society of Cardiology; CBO = The
Dutch Institute for Health Care Improvement.
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c)

d)

Adequate communication between physicians, pharmacists and outpatient anticoagulation
clinics.

In The Netherlands, VKA treatment of outpatients is monitored by specialized
anticoagulation clinics®. For adequate monitoring of the INR, the anticoagulation clinic
should be well informed about each temporary risk situation that may lead to
overcoagulation, including the initiation of drugs which interfere with the
pharmacokinetics of VKAs (Table VII). A Dutch study has shown that this is not always
the case”*. For this reason dispensing pharmacists should inform the anticoagulation clinic
by themselves instead of advising the patient to do this. Pharmacists should also inform
the anticoagulation clinic whenever a VKA user starts an antibiotic, since fever increases
the risk of overcoagulation.

Coagulation clinics should also be informed when drugs with a pharmacokinetic
interaction are discontinued, since well-adjusted patients are at increased risk of bleeding
when an INR reducing drug, such as preparations with phytomenadione (including dietary
vitamin supplements), aminoglutethimide, enzyme-inducing antiepileptics
(carbamazepine, phenobarbital, phenytoin, primidone), St John’s wort , rifampicin,
rifabutin, bosentan, azathioprine, mercaptopurine or aprepitant are discontinued. Ideally,
the prescriber should inform the pharmacist of such discontinuations with a special “this
drug will be discontinued” message, so that the pharmacist can inform the anticoagulation
clinic. Physicians should inform the anticoagulation clinic and the pharmacist when other
relevant changes occurs (e.g. deterioration of heart failure, arrhythmia, trauma or
haemorrhage, elective surgery or a planned tooth extraction)*..

Dosing VKAs on the basis of pharmacogenetic testing

Observational studies have shown that allele variants of cytochrome P450 2C9
(CYP2C9*2 and CYP2C9*3) decrease liver clearance. Consequently, they lower steady-
state daily doses and increase bleeding risk and make it more difficult to reach stable
anticoagulation in users of warfarin or acenocoumarol. With respect to phenprocoumon,
reaching stable anticoagulation is also hampered, but the association with lower steady-
state daily doses and increased bleeding risk is less clear’®. Genetic polymorphisms of
vitamin K epoxide reductase complex 1(VKORC1) enzyme increase the sensitivity to all
VKAs in the same way. Each VKORCL1 A allele decreases the steady-state dose level and
the VKORC1 A/A genotype is an important risk factor for bleeding’*"°. The US Food and
Drug Administration (FDA) has therefore demanded that the package insert of warfarin
mentions that a lower start dose should be considered in patients with certain genetic
VKORC1 and CYP2C9 variants™.

According to most experts it is still too early for routine VKORC1 and CYP2C9 testing
before the start of a VKA therapy. It is advisable to await the results of current and
planned intervention studies of this issue’"°®. In the meanwhile, however, the diagnostic
use of VKORCI1 testing (and in the case of acenocoumarol also CYP2C9 testing) can be
considered, when the VKA dose level in an individual patient is unusually low or when a
usual dose level produces INR values that are unusually high”®".
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Table VII. Drug-drug interactions with VKA (derived from Dutch guideline on the management of VKA
interactions) *.

Characterization of drug-drug interaction Interacting drug (class)
Effect on INR Seriousness

INR increases(Increased Very strong interaction Miconazole
VKA effect) (contraindicated) Phenylbutazone
Analgesic ASA /carbasalate calcium (> 300mg/day)

Strong interaction Allopurinol
Amiodarone, propafenone
Protease inhibitors, efavirenz
Androgens, anabolic steroids
Benzbromarone
Cefamandole
Cimetidine
Co-trimoxazole
Danazol
Disulfiram
Fibrates
Fluconazole, voriconazole, ketoconazole, itraconazole
Thyroid drugs
Capecitabine, fluorouracil
Sitaxentan

Moderate or unclear Antibiotics (other than co-trimoxazole)
interaction Disopyramide
Quinidine
Isoniazid
Selective serotonin reuptake inhibitors
Tamoxifen
Rosuvastatin

INR decreases (reduced Very strong interaction Combination preparations with vitamin K (including dietary
VKA effect) (contraindicated) supplements)

Very strong interaction Aminoglutethimide
Enzyme-inducing antiepileptics (carbamazepine, phenobarbital,
phenytoin, primidone)
Hypericum
Rifampicin, rifabutin

Strong interaction Colestyramin
Griseofulvin
Thyreostatic drugs
Ritonavir
Bosentan

Moderate or unclear Azathioprine, mercaptopurine
interaction Enteral nutrition with vitamin K
Aprepitant

No effect on INR NSAIDs (analgesic salicylates > 300mg/day excluded) ?
Antithrombotic ASA/carbasalate calcium (<300mg/day)®

a  NSAIDs increase the risk of major bleeding, but do not change the INR. For this reason anticoagulation clinics cannot compensate by
adjusting the VKA dose. If possible, NSAIDs should be avoided. When a VKA is nevertheless combined with an NSAID, gastric
protection (PPI or misoprostol) is advized.

b Low-dose ASA and carbasalate calcium increase the risk of major bleeding, but do not change the INR. For this reason anticoagulation
clinics cannot compensate by adjusting the VKA dose.

VKA-= vitamin K antagonist; ASA= acetylsalicylic acid; NSAID = non-steroidal anti-inflammatory drug; INR = international normalized

ratio; PPI = proton pump inhibitor.

e) Addition of low-dose vitamin K in patients receiving long-term VKA therapy with a
variable INR response.
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According to the 8" clinical practice guidelines of the ACCP, studies suggest that adding
a daily low-dose of oral vitamin K (100 to 200 pg) could be considered, with close
monitoring of the INR and warfarin dose adjustment, in patients receiving long-term
warfarin therapy with a variable INR response not attributable to any of the usual known
causes for instability>”®. Further prospective research is necessary to decide if this
intervention strategy can indeed be broadly recommended, and also for users of
acenocoumarol or phenprocoumon.

f) VKA users and/or their partner should receive adequate and regular education.
In patients who are suitably selected and trained, patient self-testing or patient self-
management is an effective treatment model which can reduce the variability of the INR
response and the risk of thromboembolism®" 4848 However, since this alternative type of
therapeutic management falls outside the scope of the low-hanging fruit approach, this
report confines itself to the recommendation that VKA users should be well informed
about gastrointestinal alarm symptoms (see section 3.1) and about the risks of fever and
changes in lifestyle or diet.
g) Substitution with a novel type of anticoagulant

The possibility of reducing the bleeding risk of a VKA by substituting it with a direct
thrombin inhibitor or direct factor Xa inhibitor should be briefly examined here. In
patients with atrial fibrillation, the direct thrombin inhibitor dabigatran (150 mg/day) gave
better protection against stroke or systemic embolism than warfarin and a similar rate of
major bleeding, whereas a lower dose of 110 mg/day was associated with similar
protection as warfarin and a lower rate of bleeding®®. In patients with acute venous
thromboembolism, dabigatran was as effective as warfarin, but both drugs showed a
similar rate of major bleeding®®. Dabigatran does not require monitoring of its therapeutic
effect but a specific antidote is not available when a user develops a bleeding®. The direct
factor Xa inhibitor rivaroxaban has been approved in Europe for the prevention of VTE
after major orthopedic surgery, but in May 2009, the US FDA did not approve it, because
of a concern that it could lead to bleeding events in significantly more patients than
enoxaparin®’.

3.3 PLATELET AGGREGATION INHIBITORS

3.3.1 PATHOFYSIOLOGY

PAIs increase bleeding time and decrease platelet adhesiveness. Inherent to their mode of
action they increase the risk of haemorrhages, particularly GI bleedings®. In principle, the
side effects, precautions, contraindications and interactions that apply to high doses of ASA
as analgesic or antipyretic also apply to the use of low-dose ASA as PAI. The serious side
effects of clopidogrel are more or less similar to those of low-dose ASA.

3.3.2 EPIDEMIOLOGY

According to a recent review of observational studies, the relative risk (RR) of UGIEs in

patients on low-dose ASA (< 325 mg/day) lies between 2.0 [1.7-2.3] and 4.0 [3.2-4.9] ¥. In a

Spanish study, low-dose ASA was responsible for no less than 8.2% and no more than 12.2%
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of all non-fatal and fatal GI bleedings attributed to NSAIDs and ASA®. Pooling of the IPCI
and HARM studies shows that PAIs were — in absolute numbers - an important cause of
potentially preventable HARMSs (64% vs 28% for VKA related cases and 33% for NSAID
related cases). There is no evidence that dosage forms of carbasalate calcium cause less Gl
complications than plain ASA preparations™.

Table VIII shows a summary of recently published observational studies which evaluated not
only the relative risk of UGIEs associated with ASA, but also those associated with
clopidogrel and dipyridamole.

The results with regard to clopidogrel are contradictory. Two studies showed identical
increases in bleeding risk for clopidogrel and ASA, a third study showed no effect of
clopidogrel, while a fourth study showed a non-significant increase for clopidogrel (Table
VIII). A possible explanation may be that clopidogrel is more often prescribed to patients
with an increased risk of bleeding (“channelling”). The large-scaled randomized CAPRIE trial
showed less serious Gl bleedings with clopidogrel (75mg/day during 1-3 years) than with
ASA (325mg/day) (0.49% versus 0.71%; p<0.05) *2. However, several types of risk patients
were excluded in the CAPRIE study, which makes it uninformative about the bleeding risk in
risk groups. Although clopidogrel seems safer than ASA in low-risk patients, this does not
exclude the possibility that clopidogrel increases bleeding risk in risk patients (see section
3.3.3).

The observational studies in table VIII show also contradictory results concerning
dipyridamole: one study showed an increased risk while another study did not. Again,
“channelling” may have played a role here. The European Stroke Prevention study 2 (ESPS 2)
did not show a significant difference between modified-release dipyridamole and placebo
(1.5% vs 1.3%) with respect to moderate and serious bleedings®. Again, these findings do not
exclude the possibility of an increased risk in risk patients, since patients with an increased
risk of bleeding were excluded from the study.

Since dipyridamole is usually combined with VKA or another PAL, it is particularly important
to know the bleeding risk of such combinations. See section 3.3.3. for the bleeding risk of
dipyridamole plus ASA or a VKA.
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Table VIII. Observational studies investigating the relationship between upper gastrointestinal bleeding and the
use of risk medications.

Reference Risk medication(s) RRagi/OR (agjy [95% CI]

Lanas et al.** ASA (all doses) 5.3 [4.5-6.3]
100mg/day 2.7 [2.0-3.6]
300mg/day 6.1 [4.3-8.7]

Clopidogrel/ticlopidine ? 2.8[1.9-4.2]
NSAID 5.3 [4.5-6.2]
Low/medium doses 4.0 [3.2-5.0]
High doses 6.8 [5.3-8.8]
Rofecoxib 2.1[1.1-4.0]
Celecoxib 1.0[0.4-2.1]
Low-dose ASA+ NSAID 12.7 [7.0-23.0]
Low-dose ASA + COX-2 selective inhibitor 14.5[3.3-63.9]
Acetaminophen 0.9[0.7-1.1]
Ibanez et al. ® ASA (all doses) 4.0 [3.2-4.9]
< 100mg/day 3.8[2.8-5.2]
> 200mg/day 3.9[2.5-5.9]
Clopidogrel 2.3[0.9-6.0]
Dipyridamole 0.9 [0.4-2.0]
ASA + PPI 1.1 [0.5-2.6]
ASA + H, receptor antagonist 3.0 [1.6-5.4]
ASA + antacids 6.6 [4.5-9.8]
ASA + misoprostol 5.0 [1.5-16.8]
PAI (other than ASA) + PPI 0.9 [0.4-2.3]
Hallas et al. % Low-dose ASA 1.8 [1.5-2.1]
Clopidogrel 1.1[0.6-2.1]
Dipyridamole 1.9[1.3-2.8]
VKA 1.8 [1.3-2.4]
ASA + clopidogrel 7.4 [3.5-15]
ASA + VKA 5.3 [2.9-9.5]
ASA + dipyridamole 2.3[1.7-3.3]
Delaney et al. ¥’ Warfarin 1.9 [1.6-2.3]
Low-dose ASA 1.4[1.3-1.5]
Clopidogrel 1.7 [1.3-2.2]
NSAID 1.8 [1.6-2.0]
COX-2 selective inhibitor 1.6 [1.3-2.1]
Warfarin + ASA 6.5[4.3-9.9]
Warfarin + NSAID 4.8 [2.8-8.2]
Warfarin + COX-2 selective inhibitor 4.6 [1.5-14.4]
ASA + clopidogrel 3.9[2.8-5.5]
Clopidogrel + non-selective NSAID 2.9[1.6-5.4]
Clopidogrel + COX-2 selective inhibitor 2.6[1.1-6.2]
a The risks of clopidogrel and ticlopidine separately were comparable.

VKA = Vitamin K antagonist; PAI = platelet aggregation inhibitor; ASA = acetylsalicylic acid; PPI = proton pump inhibitor; NSAID = non-
steroidal anti-inflammatory drug; RRa.qj = adjusted relative risk; OR.qj = adjusted odds ratio.
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Low gastrointestinal bleeding

PAls are not only associated with UGIEs but also with lower Gl bleeding. Of the 53
HARM/IPCI cases with Gl bleeding in PAI and/or NSAID users (Table 1I1), 4 cases (8%)
were associated with diverticulitis/diverticulosis and another 3 cases with diverticular
bleeding (in 1 case preceded by intestinal bleeding).

Several observational studies have looked at the association between lower Gl bleeding and
the use of non-selective NSAIDs (NS-NSAIDs) and/or PAIs. According to a recent review, a
significant association was found in seven of eight case-control studies (with ORs varying
between 1.9 and 18.4)%.

In some studies, NS-NSAIDs gave an increased RR of lower Gl tract complications that was
comparable to the increase in the RR of UGIEs. According to the same review, the use of
NS-NSAIDs was significantly higher among cases in 4/5 case-control studies of diverticular
complications (such as perforations) (with ORs varying from 1.8 to 11.2) %.

Specific data about lower Gl bleedings due to the use of PAIs are still scarce. In a large
randomized trial, 300 mg and 1200 mg of ASA daily increased the risk of fresh blood per
rectum (as a measure of low gastrointestinal bleeding) only insignificantly, when compared to
placebo®. However, patients with a high risk of ASA-related complications had been
excluded from this study.

In a Swiss observational study, 16% of all GI bleedings were diverticular bleedings and, when
these bleedings occurred in elderly patients, they were strongly associated with the use of
ASA™,

3.3.3 RISK FACTORS

Low-dose ASA

Table IX shows which risk factors predispoe patients receiving low-dose ASA for UGIEs.
Among these factors, a history of a prior complicated ulcer is the strongest predictor*®%.

Table IX. Risk factors for upper gastrointestinal complications in patients on low-dose ASA .

Risk factors

History of peptic ulcer or ulcer complication
History of gastrointestinal bleeding

Infection with Helicobacter pylori

Advanced age (especially >70 years)

Serious co-morbidity (?)®

Use of NS-NSAID or COX-2 selective inhibitor
Use of VKA

Interaction with other risk medication (see table XI)

a Although this risk factor is listed in the underlying article, it is not substantiated with study results.
NSAID = non-steroidal anti-inflammatory drug; VKA= vitamin K antagonist

The ASA-related risk factors are largely comparable to the risk factors for UGIEs in NSAID
users (Table X). However, there is growing evidence to suggest that the mechanism by which
low-dose ASA induces UGIEs may be different from that of NSAIDs%%!% For practical
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purposes, it seems important to take into account that the risk of UGIE complications in
patients on low-dose ASA is only half of the risk of NSAID users'®*.

Several studies have shown that the bleeding risk associated with low-dose ASA is related to
the dose level'®*% but this has been questioned by others'®%(see also the conflicting
evidence in Table VIII). There is no convincing evidence that a daily dose below 100 mg
ASA is safer than 100 mg a day. Several studies have shown that a daily dose 75 mg ASA can
double the risk of Gl bleedings’®. It is even questionable whetherl0 mg ASA daily is
always safe .

In addition, resistance to ASA is increasingly recognised as a clinically relevant problem**?
and it is not yet clear to what extent resistance to ASA might increase if its daily dose is

reduced to a level that lies far below 100mg daily**.

Table X. Plausible risk factors for upper GI complications in patients receiving NSAIDs (according to the Dutch
CBO guideline on NSAID-use and gastric damage)®.

Plausible risk factors? ORgj/RRagj/HRagj [95%0Cl1] Comments

High doses 1.4[1.0-2.0] For double the maximum dose
(compared to the maximum
dose)

Use of more than one NSAID Varying between 7.8 and 11.0
concurrently

Duration of therapy There is little reason to assume
that the risk of upper Gl
complications would decrease
as the duration of NSAID use

increases

Higher age 1.04 [1.02-1.06] For each additional year

Gl ulcer/complication Varying between 1.6 and 2.5

patient’s history

Helicobacter pylori infection Results are still inconclusive
according to other sources 2%

Diabetes 3.1[1.2-4.3]

Heart failure 5.9[2.3-13.1]

Seriously invalidating 1.3[1.0-1.7]

rheumatoid arthritis

Concurrent use of VKA 3.8[1.9-7.8]

Concurrent use of low-dose 1.9[1.2-2.8]

ASA

Concurrent use of oral Varying between 1.8 and 4.4

corticosteroid

Concurrent use of SSRI Varying between 2.8 and 4.6

ORagj = adjusted Odds Ratio; RR.q; = adjusted Relative Risk; HRagj = adjusted Hazard Ratio; BMI = body mass index; VKA = vitamin K
antagonist; ASA = acetylsalicylic acid; SSRI = selective serotonin reuptake inhibitor; NSAID = non-steroidal anti-inflammatory drug.
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In 32 of the 47 HARM/IPCI cases (68%) of PAIl-related bleedings, a drug-drug interaction
was noted. Table VIII shows how the bleeding risk is increased when a VKA, clopidogrel, an
NS-NSAID or COX-2 selective inhibitor is added to ASA. A number of observational studies
have noted a 2 to 4-fold increased risk of UGIEs associated with the concomitant prescription
of NSAIDs with low-dose ASA compared to low-dose ASA alone'*®,

According to reference sources on drug-drug interactions, the clinical evidence for an
interaction between ASA and heparin or an LMWH (low-molecular-weight-heparin) is less
substantial than the evidence for ASA plus VKA™®. For instance, a study in healthy
volunteers did not reveal a clinically significant interaction between ASA and the LMWH
danaparoid™'’. Yet a recent US consensus document indicates that the risk of major bleeding
(especially from the upper Gl tract) is not only significantly increased when ASA is combined
with an oral VKA, but also when it is used together with heparin or an LMWH. This
consensus recommends that patients on this latter type of combination should also receive a
PPI*>, The evidence underpinning this statement refers particularly to the use of high doses
of heparin or an LMWH in acute situations**®*2".

The risk of ASA-related UGIEs can increase further, when different risk factors come
together in the same patient. For instance, in a recent observational study of patients with
acute myocardial infarction treated with different combinations of antithrombotic drugs, the
adjusted HRs for bleeding were 1.33 for clopidogrel, 1.23 for VKA, 1.47 for ASA plus
clopidogrel, 1.84 for ASA plus VKA, 3.52 for clopidogrel plus VKA, and 4.05 for triple
therapy (compared to ASA as reference)!?%. In another study, triple therapy in patients on
VKA treatment (who required the addition of ASA plus clopidogrel because of coronary
stenting) was associated with a major bleeding HR of 6.6'%. As a result, triple therapy should
only be given to patients in whom the expected cardiovascular benefits outweigh the
significant Gl risks. According to the US consensus document on reducing the Gl risks of PAI
therapy and NSAID use, it would seem prudent to add a protective PPI in these cases™™. The
document also refers to an earlier US guideline which recommended a target INR of 2.0 to
2.5, when a patient is treated with triple therapy***[Grade 1C recommendation according to
King™®*]. It adds the annotation, however, that an INR target of 2.0 to 2.5 may be too low in
patients with certain mechanical heart valves, in which case their individual thrombotic and
bleeding risks need to be assessed™. Further data on the drug interaction potential of low-
dose ASA are summarized in table XI.
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Table XI. Drug-drug interactions between ASA and other drugs.

Interacting drug
NS-NSAID

Comments

Several studies show an increased risk of upper gastrointestinal bleeding (between 2
and 4), when ASA is combined with an NS-NSAID #9151 vsjce versa, there is an
increased risk between 1.3 and 2.4 when ASA is combined with an NS-NSAID
compared to an NS-NSAID alone®*%12¢,

Ibuprofen

In healthy volunteers, platelet aggregation inhibition by low dose enteric coated ASA
was reduced when ibuprofen (single dose of 400mg) was administered 2 hours before
ASA. The ASA-related inhibition was not reduced when the same dose of ibuprofen
(400mg) was administered 2 hours after ASA. A similar interaction was not seen with
acetaminophen (1000mg) or rofecoxib (25mg). When ibuprofen was given for 6 days
(400mg 3 times a day) 2 hours after ASA, the same interaction was observed but no
interaction occurred when the ibuprofen was replaced by diclofenac (75mg twice
daily)*®’. A possible explanation is that ibuprofen binds reversibly to the COX-1
enzyme and thereby prevents the irreversible binding of ASA. Since ASA has a short
half-life, a part of ASA will already have been eliminated by the time ibuprofen leaves
the binding site, which results in a reduced platelet aggregation inhibitting effect'25%,
Six observational studies of the clinical significance of the interaction between ASA
and ibuprofen have produced contradictory results. Three studies did not show a
detrimental effect’® %2 whereas the other three studies did *****. According to a large
unpublished cohort study, simultaneous use of ASA removed the risk of cardiovascular
events in users of celecoxib, sulindac, meloxicam and indomethacin but not in users of
ibuprofen®®.

A detrimental effect of ibuprofen was also evident in five out of six prospective ex vivo
studies™"**2. All in all it is advisable not to combine low-dose ASA with ibuprofen and
to give acetaminophen instead, if possible**¥'*** When an NSAID is needed, it is not
easy to decide, on basis of the available literature, which NSAID should be preferred.
COX-2 selective inhibitors are not a good choice because of their cardiovascular
contraindications and precautions (section 3.4.4.). The Dutch General Practitioners’
guidance on pain relief recommends diclofenac or meloxicam on the basis of ex vivo
studies **°, but this decision is not supported well by the available randomized and
observational studies. According to the guidelines of the American College of
Gastroenterology and other recent expert opinions, preference may be given to
naproxen, if patients at high risk (including users of low-dose ASA) need an
NSAI D104;l46-148.

Diclofenac

In an ex vivo study ™' diclofenac did not interact with ASA. However, several
randomized and observational studies of the cardiovascular risks of NS-NSAIDs
suggest that diclofenac (certainly when used in high doses of 150mg/day) may be

relatively unsafe'®.

Meloxicam

In several ex vivo studies no interaction with ASA was seen'***, However there are
no data from RCTs to support the simultaneous use of meloxicam and ASA and the
data from observational studies are still limited**®.

Naproxen

According to randomized and observational studies naproxen may be a relatively safe
NSAID for the combination with ASA™®. In a recent observational study, in which the
addition of ibuprofen seemed to reduce secondary prevention of myocardial infarction
by ASA, such a detrimental effect was not seen for the addition of naproxen®.
However, this favourable outcome has not beem confirmed in the recent ADAPT trialin
which 220mg of naproxen sodium per day led more often than placebo to a thrombo-

embolic cardiovascular event or congestive heart failure in
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(continuance)
Interacting drug
Naproxen

Comments

patients > 70 years [HR = 1.6; 1.0-2.6], whereas 400 mg celecoxib per day (in a third
study arm) did not show such an effect™.

The Therapeutic Arthritis Research and Gastrointestinal Event Trial (TARGET)
compared 400mg lumiracoxib per day with either 2400mg ibuprofen per day (substudy
A) or with 1000mg naproxen per day (substudy B) during 12 months. When only the
patients on low-dose ASA in substudy A were considered, serious trombotic events
(cardiovascular mortality, non-fatal myocardial infarctions and cerebrovascular
accidents) were seen significantly more often in users of ibuprofen £ ASA than in users
of lumiracoxib + ASA [2.1% vs 0.3%], whereas such a difference was not observed in
substudy B between the naproxen + ASA users and the lumiracoxib + ASA users [1.6%
vs 1.5%]. Remarkably, these different outcomes were more due to a difference between
two lumiracoxib groups [0.3% vs 1.5%] than by the difference between the ibuprofen
and naproxen groups [2.1% vs 1.6%]. Moreover, none of the two substudies was
sufficiently large to confirm or refute cardiovascular risks indisputably™®. ASA users
showed congestive heart failure (a secondary endpoint in the TARGET analysis) more
often in ibuprofen users than in lumiracoxib users [0.9% vs 0.3%] but this difference
was not signifycant. In substudy B, heart failure was not observed more often in
naproxen users than in lumiracoxib users [0.6% vs 0.5%] ***.

Four cases have been reported of an inadequate PAI response to ASA during
concomitant use with naproxen, which disappeared after discontinuation of the
naproxen'. A detrimental effect of naproxen on the PAI effect of ASA has also been
observed in one ex vivo study**, but was not found in three other studies********>, There
are also studies which support that naproxen may have some antiplatelet effect of its
Own156-158.

Selective COX-2
inhibitor

In an endoscopic trial, addition of a COX-2 selective inhibitor to ASA increased the
risk of an ulcer from 7.3% to 16.1%"°.

Of the non-ASA users in the TARGET trial, the patients on lumiracoxib showed a
significantly lower risk of ulcer complications than those on ibuprofen or naproxen [HR
= 0.2; 95% CI 0.1-0.4]. In those taking ASA, however, the difference was much
smaller and no longer significant [HR = 0.8; 0.4-1.6] *. In observational studies the
gastrointestinal benefits of COX-2 selective inhibitorsalso disappeared when ASA was
added *%%% |n one of these studies the risk of gastrointestinal bleeding was
significantly lower in users of a COX-2 inhibitor plus low-dose ASA than in users of an
NS-NSAID plus low-dose ASA *? but this was not the case in one of the two other
studies®.

Allin all it is likely that low dose ASA should not be combined with a COX-2 selective
inhibitor.

Corticosteroids

It is likely that addition of corticosteroids to ASA increases the risk of gastrointestinal
bleeding®. An observational study showed an RR for upper gastrointestinal bleedings
of 5.3 [2.9-8.8] in patients using ASA and corticosteroids'®*. This risk was not directly
compared with that of patients receiving ASA without corticosteroids, but for the latter
risk, a standardized incidence ratio of 2.6 [2.2-2.9] was found in another study using the
same data base '*2.

A retrospective review of more than 40 randomized studies showed no difference in the
incidence of ulcers between users of corticosteroids and users of placebo **. However,
patients with a total intake of 1000mg of prednisone equivalents or more seemed to
have more ulcers than patients with a total dose below 1000mg (in patients who take a
dose of 5 mg of prednisone equivalents every day, this limit is reached after 6.6
months.)
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(Table XI continued)

Interacting drug Comments

SSRIs Observational studies suggest that concurrent use of ASA and SSRIs increases the risk
of gastrointestinal bleeding. However, this effect appears to be smaller than that of
combined use of SSRIs and NSAIDs'***¢,
A case control study showed an RR of 7.2 [3.1-17.1] in patients receiving SSRIs and
ASA versus an RR of 2.6 [1.7-3.8] in patients receiving SSRIs without ASA®. In a
cohort study the risk with concurrent use of SSRIs and ASA was 5.2 [3.2-8.0] versus
3.6 [2.7-4.7] for monotherapy with SSRIs™®. Both studies reported an interactive effect
between SSRIs and ASA. Unfortunately none of the studies reported an RR in patients
receiving ASA only.
On basis of the available information it is advisable to take an increased risk of
gastrointestinal complications with concurrent use of SSRIs and ASA into account.

Spironolactone Following case reports of gastric ulceration induced by spironolactone T and a

controlled trial in which spironolactone reduced the beneficial effect of carbenoxolone
on gastric ulceration '"°, the risk of upper gastrointestinal events in users of
spironolactone was investigated in a case control study. Concurrent use of
spironolactone and an ulcerogenic drug (defined as a PAI, NSAID, VKA or
corticosteroid) led to a distinctly higher OR,g; [7.3; 2.9-18.7] than spironolactone itself
[2.5;1.9-3.3] "%,
Two subsequent studies have confirmed that patients receiving spironolactone (as such
or especially in high doses) are at increased risk of upper gastrointestinal bleeding
172173 In both studies, the risk increased with higher doses of spironolactone. One study
found a HR of 2.30 [95% CI 1.62-3.62] for upper gastrointestinal bleeding in subjects
exposed to doses of spironolactone higher than 37.5mg/day’*. In the other study, the
OR,g; for upper gastrointestinal bleeding in spironolactone users was 2.7 [95% CI 2.2-
3.2], but increased to 5.4 [95% CI 3.4-8.6] in users of 100mg tablets'”. Neither study
showed that the risk increased by concurrent use of NSAIDs. In view of the evidence,
that spironolactone may impair healing of gastric or duodenal erosions'’**", the Task
Force has nevertheless concluded that an interaction between spironolactone and
ulcerogenic agents is a real possibility and that gastric protection may be advisable
when patients receive ASA or an NSAID concurrently with spironolactone .

NS-NSAID = non-selective Non-steroidal anti-inflammatory drug; ASA = low-dose acetylsalicylic acid; PAI = platelet aggregation
inhibitor; VKA = vitamin K antagonist; ADAPT = Alzheimer's Disease Anti-inflammatory Prevention Trial; RCT = randomized clinical
trial; HR = Hazard Ratio; RR = relative risk; ORag; = adjusted Odds Ratio; SSRIs = selective serotonin reuptake inhibitors; TARGET = the
Therapeutic Arthritis Research and Gastrointestinal Event Trial

Clopidogrel
Specific risk factors for clopidogrel-related bleedings are less well-documented than those for

ASA-related bleedings. In a retrospective cohort-study on the safety of clopidogrel
(75mg/day)with a median follow-up of one year, 9 of 70 (12%) patients with a previous
history of a non-ASA-related peptic ulcer or with a history of an ASA-related Gl
complication (peptic ulcer or dyspepsia) developed a Gl bleeding and one patient had a
perforated ulcer'™. In two randomized trials, recurrence of ulcer complications was found
much more often in patients using clopidogrel compared to the combined use of ASA plus a
PPI (Table XII). Finally, there are two observational studies in which GI complications were
seen more often in patients using clopidogrel and ASA concomitantly than in users of
clopidogrel alone (Table VIII).
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Table XI1. Randomized double-blind studies investigating the benefits of PPIs in PAI users at increased risk for
upper GI complications.

Reference® Study population intervention®
Lai et al. 2002'™ 123 patients with a history of During 12 months Recurrent ulcer
healed ulcer complications complications
after use of low dose ASA (A) 100mg ASA + (A) 14.8%
and in whom H. pylori placebo
infection had first been (B) 100mg ASA + (B) 1.6%
eradicated. PPI
Chan et 320 H.pylori negative During 12 months Recurrent bleeding
al.2005%" patients with a history of a ulcers
healed ulcer after ASA use.  (A)75mg clopidogrel (A) 8.6%
+ placebo
(B)80mg ASA + PPI (B) 0.7%
Lai et al. 2006*"" 170 patients with a history of During 12 months Recurrent ulcer
healed ulcer complications complications
after ASA use in whom H. (A)75mg clopidogrel (A) 13.6%
pylori infection had first + placebo
been eradicated. (B)100mg ASA + (B) 0%
PPI
Yeomans et 991 patients > 60 yr without  75-325 mg ASA for 26  Gastric/duodenal ulcer
al.2008""® pre-existing gastroduodenal  weeks +
ulcer (A) 5.4%
(A) placebo (B) 1.6%
(B) 20 mg
esomeprazole
Taha et al. 404 patients > 18 yr without  75-325 mg ASA for 12  Gastric resp duodenal
2009'" pre-existing ulcer weeks + ulcer
(A) placebo (A) 15% resp 8.5%
(B) 40 mg famotidine (B) 3.4% resp 0.5%
Ng et al. 2010"® 160 patients with ASA- 80 mg ASA during 48  Recurrent ulcers/
related peptic ulcers/erosions weeks + erosions’
with or without history of (A) 2x 40 mg (A) 20%
bleeding (in whom famotidine
Helicobacter had first been (B) 20 mg (B) 0%
eradicated if necessary) pantoprazole

a  As non-Caucasians have an increased risk for NSAID-induced ulcer complications™ it is probably not without significance that

three of the five studies were conducted in Hong Kong. Another limitation of these studies is that they only evaluated Gl outcomes
without simultaneous assessment of cardiovascular outcomes™®.

b Reported doses are daily doses.

c This was the primary end point; there was also a significant difference in gastrointestinal bleeding of 7.7% in group (A) vs 0% in
group (B).

UGIE = upper gastro intestinal event; ASA = low-dose acetylsalicylic acid; PPI = proton pump inhibitor; yr = year; NSAID = non-steroidal

anti-inflammatory drug

All in all, so long as more information is not available, it seems advisable to assume that
clopidogrel has the same risk factors for UGIEs as low-dose ASA, (Table 1X). A guideline-
based overview of hard indications for the combined use of clopidogrel and low-dose ASA is
presented in Table XIII.
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Table XI11. A systematic overview of indications for using simultaneous ASA and clopidogrel according to

internation and national guidelines.
Indication

Recommended
duration

Grade of
recommendation?

Guidelines

PCI with BMS At least 12 months ACC/AHA™
12 months
4 weeks® 1A ACCP®
At least 1 month® I-A ESC™
1A CBO"
PCI after vascular brachytherapy 12 months 1C ESC™®
PCI with DES (not further specified) 3-4 months 1A ACCP®®
4-12 months 1B ACCP®
>12 months® 2C ACCP®
At least 12 months I-B ACC/AHA™
Beyond 15 months
6-12 months 11b-C ACC/AHA™
12 months
I-C ESC'®
1c CcBO®
STEMI or NSTEMI patients and PCI without reperfusion 12 months 11a-C ACC/AHA™
therapy
Irrespective of (acute) treatment of STEMI Up to 12 months 1B CBO*®
At least 2 weeks
Long-term (eg 1 year) 1-B ACC/AHA™M?418
12 months
2-4 weeks lla-C ACC/AHA™®
Up to 12 months
lla-C ESC®
1A ACCP®
2B ACCP®
In NSTEMI/UA patients with CABG 9-12 months 2B ACCP®
Irrespective of (acute) treatment of NSTEMI/UA 6-12 months 1A CBO*®
Up to 12 months 1-B ACC/AHA™
12 months
12 months 1A ACCP®
I-A ESC™
NSTEMI/UA patients selected for invasive approach I-A ACCIAHA™
Symptomatic CAD 2B ACCP®
Patients at high risk for trombotic events or for whom 12 months 1C CBO®
stent thrombosis can be fatal

a  The ACCP and CBO guidelines graded their recommendations according to the system of GRADE work-group™®?’. Each recommen-
dation is provided with a code that is composed of a number to indicate the power of the recommendation: 1 = strong; 2 = weak) and a
letter for the methodological quality of the underlying evidence: A = high quality evidence from RCTs without important limitations or
exceptionally strong evidence from observational studies; B = moderate quality evidence from RCTs with important limitations
(inconsistent results, methodologic flaws, indirect or imprecise), or very strong evidence from observational studies; C = low quality
evidence from observational studies with at least one critical outcome, case series, or from RCTs with serious flaws or indirect

evidence.

The ESC and ACC/AHA guideline weighted and graded their recommendations according to predefined scales

62,64,65,67-69 A

therapy/treatment is classified as class | when it should be performed/administered, is is classified as class Ila when it is reasonable to
be performed/administered and it is classified as class Ilb when the therapy/treatment may be considered. Level of evidence A means

that dat is derived from multiple randomized clinical trials or meta-analyses, level of evidence B means that dat is derived from a
single randomized clinical trial or large non-randomized studies and level of evidence C means that it is a consensus of opinion of the
experts and/or small studies, retrospective studies or registries.

b If the risk of morbidity due to bleeding outweighs the anticipated benefit of clopidogrel or prasugrel therapy, earlier discontinuation
should be considered. (Level of Evidence: I-C) ™

c It is recommended to prescribe both ASA and clopidogrel to post-PCl BMS-stented patients with high bleeding risk for at least 2
weeks. Risk factors for bleeding risk are include advanced age, poorly controlled hypertension, and low body weight. (Grade 1B / I-B)
68;124

d  With stable CAD.

e  After the first year of treatment, the ACCP guideline suggests that treatment with ASA plus clopidogrel may be continued indefinitely
if there are no bleeding or other tolerability issues
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ASA = acetylsalicylic acid; STEMI = ST-elevation myocardial infarction; NSTEMI = non-ST-elevation myocardial infarction; UA =
unstable angina pectoris; CAD = coronary artery disease; BMS = bare metal stent; DES = drug-eluting stent; PCI = percutaneous coronary
intervention; CABG = coronary artery bypass grafting; ACC = American College of Cardiology; AHA = American Heart Association;
ACCP = American College of Chest Physicians; ESC = European Society of Cardiology; CBO = The Dutch Institute for Health Care

Improvement.

Prasugrel

Prasugrel is more potent than clopidogrel and thus entails a higher risk of serious bleeding

particularly in patients older than 75 years of age™®.

Dipyridamole

One observational study showed no significant increased risk with concurrent use of ASA and
dipyridamole versus receiving only ASA or only dipyridamole (See Hallas et al.*) in Table
VIII). In several large-scaled randomized studies of secondary prevention after cerebral
ischemia or cerebral bleeding, haemorrhages were not present more often in patients receiving
ASA plus dipyridamole than in those using only ASA. However, a higher incidence of
bleedings was found in patients on ASA plus dipyridamole as compared to patients receiving
clopidogrel alone®18%1%°,

According to a review of studies in patients with heart valve prostheses, bleeding risk is not
only increased by the addition of low-dose ASA to VKA, but also by the addition of
dipyridamole®®*. When the results of four comparative studies are combined, the percentage
of major bleedings was 6.0% (23/386) in patients using a VKA and dipyridamole vs 2.7%
(11/404) for patients using a VKA without dipyridamole.

‘3.3.4 RISK REDUCING STRATEGIES
a) Eradication of Helicobacter pylori

Since an infection with Helicobacter pylori (H. pylori) increases the risk of an upper Gl
bleeding in users of ASA significantly [OR= 4.7;2.0-10.9] *?, the literature recommends
to eradicate H. pylori in high risk users of ASA®. In a randomized clinical trial of 250
Asian patients with a history of an upper Gl bleeding who were infected with H. pylori
and received ASA the probability of recurrent bleeding during a six-month period was
comparable between those who received omeprazole 20mg daily and those who received
eradication therapy (0.9% vs 1.9%)"%. A later study showed that H. pylori eradication
plus PPI was superior to H.pylori eradication alone (see Table XII; Lai et al.*™). Since
non-Caucasian patients have an increased risk of NSAID-related ulcer complications®®,
one should realize that three out of the five studies in this Table were carried out in Hong
Kong .

The US consensus document on reducing the Gl risks of PAIls and NSAIDs recommends
to test for and, if necessary, to eradicate H. Pylori in patients with a history of ulcer
disease before starting chronic PAI therapy. Unlike the results of studies among non-ASA
NSAID users, case-control studies have consistently shown that H. Pylori is an important
risk factor for ulcer and ulcer bleeding in users of low-dose ASA™. A possible
explanation may be that low-dose ASA is not as ulcerogenic as NSAIDs and probably
provokes bleeding in pre-existing H. pylori ulcers. As curing the infection heals H. pylori

ulcers, resumption of low-dose ASA alone may be insufficient to induce recurrent
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b)

ulceration. However large-scale, long-term studies are still required to evaluate the true
benefit of H. pylori eradication in low-dose ASA users who are at increased risk of ulcer
complications'®*8,

Addition of gastric protection

Low-dose ASA

When patients at risk for UGIEs (Table IX) receive ASA, gastric protection, is
recommended. The US consensus document on reducing the GI risks of PAIs and
NSAIDs considers PPIs as the preferred agents for the prophylaxis and therapy of ASA-
associated injury**® and this preference is also expressed in other secondary sources'**.

In view of the similarity in risk factors between low-dose ASA and NSAIDs users (see
section 3.3.3), the Task Force has deliberately geared its recommendations on the addition
of a PPl in ASA users to the recommendations in the Dutch CBO guideline on the
prevention of gastric damage in NSAID users®. However, the Task Force has
emphatically taken into account that the risk of UGIEs in ASA users is roughly a factor
of 2 lower than the risk in NSAID users with comparable risk factors'®:.® The Task Force
also carefully considered the US ACCF/ACG/AHA 2008 expert consensus
recommendations on reducing the Gl risks of PAIs and NSAIDs™®. According to the
Dutch Institute for Health Care improvement (CBO) guideline, the risk of gastric damage
can be reduced by standard doses of a PPI, by misoprostol (800 ug/day) or by double
doses of a H; receptor antagonist (H2RA) (Table XIV). PPIs have the advantage that their
effects have been repeatedly demonstrated (Table XII). As pharmacotherapeutic
differences between the PPIs are small, the price level should play a major role in
choosing the specific PPI. Misoprostol has the disadvantage that it is less well tolerated
than PPIs, especially when given in its full dose of 800 pg/day.

Observational studies suggest that PPIs reduce UGIEs in users of low-dose ASA and/or
clopidogrel more markedly and consistently than H2RAs**¥. In an RCT involving low-
dose ASA users at average risk, a normal dose of the H,RA famotidine (40mg/day) was
more effective than placebo in the prevention of gastric/duodenal ulceration*”. However,
in a Hong Kong study of high risk patients on 80mg of ASA/day (who had pre-existing
peptic ulcers/erosions and who had first received Helicobacter eradication if necessary), a
relatively low-dose of pantoprazole (20mg/day) was superior to high-dosed famotidine
(80mg/day) in the prevention of recurrent ulcers/erosions and Gl bleeding'®°(cf Table
XII). There is also a cross-over study in Helicobacter-negative healthy volunteers treated
with 100mg of ASA per day, in which 15mg lansoprazole daily for 7 days was superior to

40mg famotidine per day in the prevention of gastric mucosal injury*®.

24



Table XIV. Strategies to prevent gastric damage in users of NSAIDs according to the Dutch CBO Guideline on
NSAID use and gastric damage .

Strategies

Conclusions
Helicobacter pylori eradication It is likely that eradication before NSAID use
decreases the risk of ulcers and related
complications®
- There is evidence that the risk is still increased
after eradication.

Addition of antacids or sucralfate - There is no evidence that sucralfate is
efficacious

Addition of H,-receptor antagonists - Standard doses of ranitidine or famotidine are
insufficient

- Double doses of ranitidine (2 x 300mg per day)
provided effective prevention of gastrointestinal
ulcers in an endoscopic study **

Addition of PPIs - Omeprazole (20mg), lansoprazole (15mg) and
pantoprazole (40mg) all reduce the risk of
endoscopic ulcers.

Addition of misoprostol - 400-800 ug per day reduces the risk of ulcers

- 800pg per day reduces the risk of Gl ulcer
complications (perforation, obstruction,
bleeding)

- All dose levels produce diarrhoea more often
than placebo and patients receiving 800g per
day stop treatment more often than patients
receiving placebo®.

Replacement by meloxicam or - There is no supporting evidence from

nabumetone sufficiently poweredstudies, with clinical
endpoints.and adequate lengths of follow-up

Replacement by COX-2 selective - Arreduced risk of clinically relevant ulcers has

inhibitors been proven for rofecoxib and is likely for
celecoxib.

a See for more information section 3.4.4 sub a.

b 800pg of misoprostol per day appears to be more effective to prevent gastric ulcers than 400pg daily [RR =0.2; 0.1-0.3 vs RR =

0.4; 0.3-0.5]. A reduction of the risk of clinical complications of NSAID-induced gastric ulcers has only been demonstrated for
800pg daily [OR = 0.6; 0.4-1.0] 9% A disadvantage of misoprostol is that it is less well tolerated than PPIs, because diarrhoea
often develops. This side effect is seen more often with 800ug per day than with 400ug per day, but even this lower dose level can
still lead to diarrhoea'®.

NSAID = non-steroidal anti-inflammatory drug; PPI = proton pump inhibitor; GI = gastrointestinal; RR = relative risk; OR = odds ratio
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The preference for PPIs raises the question of whether these agents may compromise the
antiplatelet activity of low-dose ASA. So far, there is insufficient evidence to postulate the
existence of such an interaction. In a case-control study, patients with coronary artery
disease showed a reduced anti-platelet response to uncoated ASA (75mg/day) when they
were treated simultaneously with a PPI?®*, However, no reduction in antiplatelet activity
was observed in other human studies, which prospectively assessed combinations of
enteric coated ASA (75-125mg/day) with omeprazole (20mg/day)®?, lansoprazole
(30mg/day)®®, or pantoprazole (40mg/day)®®. A pharmacokinetic evaluation of ASA
(325mg/day) and esomeprazole(40mg/day) in healthy volunteers also failed to
demonstrate a significant interaction®®. In contrast, the H,RA ranitidine (300mg/day) has
been reported to lower blood salicylate levels and modestly reduce the antiplatelet effects
of ASA (325mg/day) in healthy volunteers®®.

It has been repeatedly demonstrated that the gastrointestinal safety of ASA plus PPI is
superior to that of clopidogrel without a PPI (Table XII). Hence it is not recommended to
replace ASA by clopidogrel in H.pylori negative patients who have developed an upper
Gl bleeding, while receiving ASA. There are no randomized studies addressing the
effectiveness of PPIs in patients receiving ASA who have other risk factors for bleeding
than a gastrointestinal complication in their’ history. Yet gastric protection seems also
relevant in patients at an advanced age (Table 1X), patients with concurrent use of VKA
(Table IV, V and V1), clopidogrel (Table XI1I1), NS-NSAIDs, COX-2 selective inhibitors,
corticosteroids, SSRIs, high doses heparin/LMWH and/or spironolactone (Table XI).

The expected benefits of PPI therapy for low-dose ASA users at substantial risk for
UGIEs weigh more strongly than their known potential disadvantages, such as an
increased risk of pneumonia® or fractures®®"”.

As indicated in the introduction, cost-effectiveness analyses with respect to the addition of
a PPI in different categories of ASA users fall outside the scope of this report. The task
force has taken note of a US analysis in which the addition of a PPI in patients > 65 years
using low-dose ASA with a moderate risk of upper Gl bleeding was cost-effective when
over-the-counter (OTC) prices of PPIs were used for the analysis. When prescription
costs of PPIs were used, cost effectiveness was only reached in patients at high risk?%. An
accompanying commentary on this study pointed out that the real effectiveness of PPIs in
ASA users with a moderate risk might be lower than the 66% reduction which was
assumed in the analysis®®. It also pointed at remaining uncertainties about certain risks of
PPI use (fractures, pneumonia and other unrecognized adverse effects). The Task Force
considers it desirable that such cost-effectiveness analyses are performed for different
subgroups of ASA users.

Clopidogrel
Concomitant use of a PPI reduces the risk of upper Gl bleeding not only in users of low-

dose ASA, but also in users of other PAIs™*®. In one observational study, PPl use
reduced the risk in users of clopidogrel or ticlopidine to an RR of 0.19 [95% CI 0.07—
0.49] . The ACCF/ACG/AHA 2008 expert consensus on reducing the gastrointestinal

26



risks of PAI and NSAID use suggested accordingly that PPI co-therapy may be beneficial

to reduce the gastrointestinal risks of clopidogre

|115'

Several observational studies

subsequently showed an association between simultaneous PPl use and decreased

effectiveness of clopidogrel (Table XV).

Table XV. Observational studies about simultaneous PPl use and decreased effectiveness of
clopidogrel on clinical end points.
Clinical End Point(s)

Reference

Type of PPI

Risk Increase
[95% CI ]

Pezalla, Day and Acute myocardial infarction All PPIs? RRgqj = 3.37°

Pulliadath

2008%"°

Dunn et al. Myocardial infarction /stroke/ All PPIs HR=15[1.1-2.1]

20087 death

Juurlink et al. Rehospitalization with new All PPIs ORyqj = 1.27 [1.03-1.57]

200912 myocardial infarction Pantoprazole ORgg; = 1.02 [0.70-1.47]
Other PPIs OR.j = 1.40 [1.10-1.77]

Ho et al. 2009  Rehospitalization for acute All PPIs ORg = 1.25 [1.11-1.41]

coronary syndrome or all-cause
mortality

Omeprazole®

ORyq = 1.24 [1.08-1.41]

C

Rabeprazole

ORy = 2.83 [1.96-4.09]

Stanek et al. Serious cardiovascular event All PPIs HR,¢= 1.51 [1.39-1.64]
20097 ° (myocardial infarction, Omeprazole HRag = 1.39 [1.22-1.57]
unstable angina, T1A/stroke, Esomeprazole HR,q; = 1.57 [1.40-1.76]
coronary revascularization or Pantoprazole HR,q; = 1.61 [1.41-1.88]
cardio-vascular mortality) Lansoprazole HRag; =1.39 [1.16-1.67]
Wang et al. Myocardial reinfarction (in All PPIs OR =1.62[1.01-2.59]
20097 Taiwanese patients)
Rassen et al Myocardial infarction All PPIs Propensity score-adjusted rate ratios:
2009% hospitali-zation, death, 1.22 [0.99-1.51] for Ml or death
revascularization (after PCI or 1.20[0.84-1.70] for death
hospitalization for ACS) 0.97 [0.79-1.21] for revascularization
O’Donoghue et Cardiovascular All PPIs HR.¢= 0.94 [0.80-1.11]
al. 2’ death/myocardial Omeprazole HR,q; = 0.91 [0.72-1.15]
infarction/stroke Esomeprazole HR,q = 1.07 [0.75-1.52]
Lansoprazole HR,¢= 1.00 [0.63-1.59]
Pantoprazole HR.¢= 0.94 [0.74-1.18]
Ray ea 2010%° Serious cardiovascular disease  All PPls HR = 0.99 [0.82-1.19]
(fatal or nonfatal myocardial Omeprazole HR =0.79 [0.54-1.15]

infarction or sudden cardiac
death, stroke, or other
cardiovascular death)

Esomeprazole

HR = 0.71 [0.48-1.06]

Lansoprazole

HR = 1.06 [0.77-1.45]

Pantoprazole

HR = 1.08 [0.88-1.32]

Rabeprazole

HR = 0.54 [0.30-0.97] ¢

e o o ®

In subjects with high PPI exposure (which was based on PPI adherence rates.)
So far only published as an abstract.
Lansoprazole and pantoprazole were not analyzed separately because of the low numbers of users.
Smallest number of person years.

PPI = proton pump inhibitor; TIA = transient ischaemic attack; PCI = percutaneous coronary intervention; ACS= acute coronary
syndrome; HR,q= adjusted hazard ratio; MI= myocardial infarction; OR.q= adjusted odds ratio
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This negative effect was neither seen in a recent analysis by O’Donoghue et al. 2009%"

nor in the so-called Clopidogrel and Optimization of Gastrointestinal Events (COGENT)
trial which compared a combination product of clopidogrel plus omeprazole to placebo in
patients requiring clopidogrel for at least 12 months. While the rate of upper Glbleeding
or pain of presumed gastrointestinal origin with underlying multiple erosive disease was
significantly higher in the placebo group, there was no difference in the rates of serious
cardiovascular events. The COGENT trial was halted prematurely, however, with a mean
follow-up of only 133 days, and the results reproduced here were taken from a secondary
non-peer reviewed source?’’,

Randomized and cross-over studies of the influence of PPIs on the antiplatelet action of
clopidogrel have yielded varying results as well. The antiplatelet activity of clopidogrel
was significantly decreased by omeprazole in one study®?’, while another study showed a
non-significant reduction for lansoprazole®®. A third study suggested that 20 mg of
omeprazole affected the platelet response to clopidogrel significantly more often than 20
mg of pantoprazole did*%.

In November 2009, the FDA reported new unpublished clinical evidence that omeprazole
reduced the active metabolite levels of clopidogrel by 45% and its antiplatelet activity by
47%. These reductions were also seen when both drugs were given 12 hours apart, so
separate administration did not reduce their interaction. On the basis of these and earlier
data, the FDA concluded that concomitant use of omeprazole and clopidogrel should be
avoided and that this warning also extended to esomeprazole (because this PPI is a
component of omeprazole). The FDA added that the applicability of the COGENT results
was limited because of the study design and follow-up and that specific recommendations
about the co-administration of clopidogrel and PPIs other than omeprazole and
esomeprazole could not be made because of insufficient information®?®, Following the
FDA lead, the Dutch Working Group on Pharmacotherapy and Drug Information decided
to restrict computerized drug interaction alerts to combinations of clopidogrel with
omeprazole or esomeprazole without generating alerts for combinations with other
PPIs?,

Prasugrel
Data about the risk of combining the related PAI prasugrel with a PPI are scarce. In one

study, lansoprazole reduced the bioavailability of prasugrel’s active metabolite by 13%
without affecting its antiplatelet activity. In this study, lansoprazole did not significantly
affect the antiplatelet action of clopidogrel either #*. PPI use did not significantly
influence the risk of cardiovascular death, myocardial infarction or stroke in prasugrel
users[HR,q; = 1.00; 95% CI 0.84-1.20] in an observational analysis by O’Donoghue?®"’.
This was also seen for individual PPIs (omeprazole, pantoprazole; esomeprazole,
lansoprazole). It seems premature, however, to draw definitive conclusions about the
safety of these combinations without additional evaluations of prasugrel plus PPIs
(particularly omeprazole).
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c) Strict reasons for use
Adhering to strict reasons for use will also help to reduce the GI complications of ASA.
This is especially important in patients with a history of diverticular complications or
lower GI bleedings (as it is impossible to reduce the risk of a lower Gl bleeding by the
addition of a PPI) and for patients using a combination of ASA and VKA or of ASA and a
second PAI (Tables 1V, V, VI and XIII).

d) Substitution of clopidogrel with prasugrel
Substitution of clopidogrel by prasugrel does not appear to be a viable option to decrease
the risk of serious bleeding, since the more potent prasugrel entails a higher risk in this

respect than clopidogrel, particularly in patients older than 75 years of age'®®.

e) Restricting the OTC availability of ASA
In the HARM study, one case of a bleeding cerebral vascular accident was attributed to an
OTC product of ASA. The advisability to provide OTC ASA products with a ‘Pharmacy
Only’ status will be explained in detail in section 3.4.4.

f) Reduction of the ASA dose level
The Task force did not adopt a suggestion in the literature to reduce the dose level of ASA
to doses lower than 100mg per day®, since the effectiveness of this proposal is uncertain
(see above) and since it cannot be excluded that this might increase the clinically relevant
problem of resistance to ASAM#1.

3.4 NON-STEROIDAL ANTI-INFLAMMATORY DRUGS

3.4.1 PATHOPHYSIOLOGY

Gl adverse effects of NSAIDs vary in seriousness from stomach complaints (such as nausea,
stomach pain and heartburn) to GI ulcers complicated by perforation, obstruction and/or
haemorrhage. The relation between mild complaints and the development of serious
complications is limited. The latter are primarily based on inhibition of the enzyme cyclo-
oxygenase (COX). This results in the suppression of the synthesis of prostaglandins, which in
turn leads to reduction of the protective function of the gastric intestinal mucosa.
Furthermore, NS-NSAIDS can also prolong bleeding clotting time through platelet
aggregation inhibition. Since the NSAID effect on the synthesis of prostaglandins is a
systemic effect, NSAIDs can produce their serious Gl adverse effects also when taken via
another route than oral administration*.

The anti-inflammatory effects of NSAIDs rest on inhibition of the COX-2 subtype, while their
Gl harm is due to inhibition of COX-1. Some NSAIDS (such as meloxicam and nabumetone)
are in vitro more selective inhibitors of COX-2 than others, but it has not been convincingly
demonstrated that these agents also have superior Gl safety in daily clinical practice?*??.
There is evidence from large randomized clinical trials that the GI risks of the newly
developed COX-2 selective inhibitors (such as rofecoxib and celecoxib) are reduced!®%2262%,
However, these studies are not without limitations, since they do not provide enough insight

into the effects in high risk patients or into long-term Gl safety”®.  In two of the studies, the
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superior Gl safety of the COX-2 selective inhibitor disappeared, when only ASA users were

evaluated. One of these studies has also been criticized for leaving out data on its second half

year, since this may have flattered its results®*°.

3.4.2 EPIDEMIOLOGY

According to a meta-analysis of 16 trials in which NSAIDs were compared with placebo the
RR of NSAID users for developing a UGIEs is 5.4 [1.8-16.1]. Pooling of 9 cohort studies
yielded an RR of 2.7 [2.1-3.5], and 23 case-control studies gave an RR of 3.0 [2.5-3.7]%°.
Five to ten percent of these UGIEs were fatal®”®>. On basis of a Dutch database (PHARMO) it
has been calculated for 2000 that 2823 hospital admissions in the Netherlands were due to
NSAIDs and that 165 of these (5.8%) were fatal®*. This concerned a period, however, when
the addition of a gastroprotective agent was still less common®*.

Recent observational studies assessing the risk on UGIEs for different types of NSAIDs are
summarized in Table XVI. These studies do not only confirm the increased risk of NS-
NSAIDs, but also show an increased risk for meloxicam, nabumetone and COX-2 selective
inhibitors. However, patients receiving COX-2 selective inhibitors may have had GI risk
factors more often than users of NS-NSAIDs?*2. COX-2 selective inhibitors have been
associated with a significant lower risk of GI complications than NS-NSAIDS after correction
for this ‘channelling’®®.

Patients receiving NS-NSAIDs are not only at a higher risk of UGIEs, but also of lower Gl
bleeding®®. According to a recent overview, six of eight case-control studies assessing lower
GI complications showed an RR between 1.9 [1.2-3.1] and 3.8 [1.8-7.9] with one outlier of
18.4 [5.1-66.2]. Large-scale observational studies of the risk of lower GI bleeding in
patients receiving COX-2 selective inhibitors are not yet available.

3.4.3 RISK FACTORS

Table X shows an overview of independent risk factors that have been correlated with
UGIEs in patients receiving NSAIDs. Besides VKAs, PAIls, corticosteroids and SSRIs,
spironolactone should also be considered as a drug which can increase the Gl risk of NSAIDs
(Table XI).

Potential risk factors for the development of UGIEs in patients receiving COX-2 selective
inhibitors include length of therapy, elderly user, a history of bleeding GI ulcer, and
concurrent use of a VKA, PAI or NS-NSAID#181:23423% comparison of these risk factors to
those in Table X suggests that there are clear parallels with the risk factors for NS-NSAIDs.
Data about the risks of COX-2 selective inhibitors in combination with oral corticosteroids or
SSRIs are still scarce. In an observational study the risk of concurrent use of COX-2 selective
inhibitors and SSRIs compared to monotherapy with a COX-2 selective inhibitor was not
significantly increased [ORq; 1.3; 0.7-2.5]%°.

According to reference sources on drug-drug interactions, clinical evidence for an interaction
between NSAIDs and heparin/LMWH is limited to sporadic case reports and a prospective
study of ketorolac plus LMWH dalteparin in healthy subjects**®?**?%"  Nevertheless,
combining an NSAID with heparin/LMWH is considered controversial and appropriate
caution is recommended if such drugs are given together?**?*®. Consequently, it seems
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prudent to extend the US consensus document which recommends the addition of a PPI if
patients are treated with ASA plus heparin/LMWH (see section 3.3.3) to patients on an
NSAID plus high-dose heparin/LMWH as well.

Table XVI. Observational studies investigating the relationship between gastrointestinal events anddifferent

types of NSAIDs.
References®

Type(s) of NSAIDs

RR [95%CI]

(Gl endpoint)

Laporte et al. 2004%° Aceclofenac 1.4[0.6-3.3]
upper Gl bleedin
(upp 9 Dexketoprofen 4.9[1.7-13.9]
Meloxicam 5.7 [2.2-15.0]
Nimesulide 3.2[1.9-5.6]
Celocoxib 0.3[0.03-4.1]
Rofecoxib 7.2 [2.3-23.0]
Ashworth et al. 2005°% Diclofenac + misoprostol (as Reference
(Gl bleeding) combination preparation)
Naproxen 7.9 [3.9-15.9]
Nabumetone 2.6 [1.0-6.6]
Diclofenac + separate 6.8 [3.5-13.4]
cytoprotective agent
Hippisley-Cox, Coupland, and Ibuprofen 1.6 [1.4-1.8]
Logan 2005 ?* .
Diclofenac 2.1[18-24
(Gl bleeding, perforation, [ 1
surgery) Naproxen 2.0 [1.5-2.6]
Rofecoxib 1.8 [1.4-2.3]
Celecoxib 1.3[0.9-1.7]
Lanas et al. 2006 % Non-selective NSAIDs 5.3 [4.5-6.2]
upper Gl bleedin
(upp 9 Rofecoxib 2.1[1.1-4.0]
Celecoxib 1.0 [0.4-2.1]
Garcia Rodriguez and Barreales  Non-selective NSAIDs 3.7[3.1-4.3]
2007 Half-life of >12 hours” 4.5 [3.3-6.2]
(upper Gl bleeding, perforation) slow release 6.5 [4.7-8.9]
COX-2 selective inhibitors 2.6 [1.9-3.6]
a When there was more than one endpoint in a study, the most serious endpoint was selected

b Including naproxen, piroxicam, sulindac, meloxicam and nabumetone .
NSAID = non-steroidal anti-inflammatory drug; RR = relative risk
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3.4.4 RISK REDUCING STRATEGIES

The conclusions of the Dutch CBO guideline on NSAID-related gastric damage about the
effectiveness of different preventive strategies are summarized in Table XIV?*. A British
systematic review of this topic reached somewhat different conclusions®®. According to the
Task Force, this latter review does not provide enough impetus to reject the recommendations
of the Dutch CBO guideline. Firstly, the review only focused on symptomatic ulcers and
serious GI complications, whereas the literature often considers endoscopic ulcers as a useful
surrogate for more serious GI complications®*. Secondly, only 15 of the 51 studies in the
British review, concerned drugs which are also available in the Netherlands, and several
studies were characterized by relatively low exposure to NSAIDs (low dose level, short
duration of the study) or “tolerability” as endpoint?*,

To reduce the bleeding risk in NSAID users the following strategies could be especially
considered:

(a) Strict decisions whether to prescribe an NSAID or not

In all patients at risk for UGIEs, the possibility of giving acetaminophen instead of an
NSAID should always be considered. For example, acetaminophen can be as effective as
an NSAID in individual patients with osteoarthritis®***. N of 1 trials can be used to
investigate to which patients this applies®*®?*,

When one considers the prescribing of an NSAID, not only the risk of GI complications
should be taken into account, but also the risks of renal insufficiency and heart failure (see
section 4.5 and 4.6).

(b) Eradication of H.pylori

The CBO guideline recommends to test patients with a history of a GI ulcer complication
for H. pylori infection and to eradicate an untreated infection before an NSAID is started,
as this may reduce the risk of ulcers and complications.

Eradication of H. pylori infection has been presented as the most cost-effective strategy
for primary prevention of NSAID-associated ulceration in patients >50 years®®.
However, it remains unclear whether a test and treat strategy would be cost effective for
the large group of patients who take NSAIDs intermittently and often for only short
periods of time. Futhermore, eradication of H. pylori alone is not sufficient for the
secondary prevention of peptic ulcer bleeding in chronic NSAID users*®.

The available trials reporting on the benefit of Helicobacter eradication in NSAID-users
show varying results. According to a meta-analysis of five randomized studies, 7.4% of
the eradicated NSAID users developed a peptic ulcer versus 13.3% of the non-eradicated
users [OR =0.4; 0.2-0.9]. Further analyses showed a significant risk reduction in patients
who had not been treated with NSAIDs prior to eradication [OR= 0,3; 0.1-0.5], but not in
patients who had received NSAIDs before [OR =1.0: 0.5-1.7]. A bleeding ulcer was found
in 0% of the eradicated patients versus 1.2% of the non-eradicated patients [OR = 0.1;

0.02-0.9]. In two studies comparing eradication with PPI treatment, the former strategy
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seemed to prevent a peptic ulcer less effectively to than the latter (2.6% versus 0% OR =

7.4; 1.3-43.6) *°. A more recent study in long-term NSAID users (48% of whom were on

gastroprotective drug therapy) did not show a favourable effect of eradication either®*°.

(c) Addition of gastric protection

The Dutch CBO guideline recommends to give gastric prevention (PPl or misoprostol)

always if the patient has a history of an UGIE or if the patient is > 70 years. The

guideline recommends to consider gastric protection if the patient is between 60 and 70

years old; if the NSAID is used concurrently with a VKA, PAI, corticosteroid or SSRI; if

the patient suffers from serious invalidated rheumatoid arthritis, heart failure or diabetes;
or if the patient receives a high dose level of the NSAID. According to the guideline these
risk factors are cumulative, so the risk increases when a patient has more than one risk
factor. The Task force has decided to follow the CBO guideline with regards to its strict
recommendations and to convert its noncommittal suggestions (which leave much room
to refrain from preventive action in certain risk situations) into the more strict
recommendation of the recent ACG guidelines*® which recommend gastric protection if
there are multiple risk factors.

This means that the Task Force recommends adequate gastric protection in all NSAID
users who have at least two of the following risk factors:

- Age between 60 and 70 years;

- intake of high doses of an NSAID for a prolonged period (e.g., the upper dose limit of
the recommended dosage range for more than 3 weeks);

- concurrent use of an interacting drug which enlarges the risk for a GI complication
(VKA, ASA, clopidogrel, systemic corticosteroid, SSRI, spironolactone, high doses of
heparin/LMWH) (cf. Table XI)

- seriously invalidating rheumatoid arthritis, heart failure or diabetes.

This also applies to patients who receive the NSAID shortly or intermittently. After
careful consideration of Table XIV, observational studies®®* and recent
reviews*31942%3 the Task Force has decided to give preference to a PPI in normal doses
for the prevention of NSAID-related Gl toxicity.°

It is important that the patient adheres to the gastric protective treatment regimen
that the gastric protective drug is discontinued, when the NSAID is discontinued®®.

251,255 and

(d) Replacement by COX-2 selective inhibitor
According to a Cochrane review, COX-2 selective inhibitors produce significantly fewer
gastroduodenal ulcers (RR=0.26;95% C10.23-0.30) and ulcer complications (RR = 0.39;
95% CI 0.31-0.50) than NS-NSAIDs**’. However, when there are no significant risk
factors for UGIEs, there is insufficient reason to prefer a COX-2 selective inhibitor over
an NS-NSAID. And when there are significant risk factors, COX-2 selective inhibitors are
not necessarily safer than NS-NSAIDs in all situations. There is clinical evidence, for
instance, that the GI advantage of a COX-2 selective inhibitor disappears, when ASA is
used concurrently'®??”_ There are also several trials in which a COX-2 selective inhibitor
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was compared head-to-head with an NS-NSAID in patients with a history of an UGIE

(Table XVII).

COX-2 selective inhibitors were not really safer in these studies than a NS-NSAID

combined with a PPI. In one recent trial, however, a COX-2 selective inhibitor plus a

double-dose PPl was safer than this inhibitor without the addition of a PPI?’. This

suggests that the combination of a COX-2 selective inhibitor plus a double-dose PPI may
be considered in those patients, who have a history of one or more UGIEs during NSAID
use despite adequate gastric protection and in whom alternative approaches (such as
substitution of the NSAID by acetaminophen or the discontinuation of an interacting drug)
are not feasible. However, the trial did not have a third arm evaluating a NS-NSAID plus

a PPI, so it did not directly address the comparative Gl safety of the COX-2 inhibitor plus

PPI versus that of a NS-NSAID plus PPI.

Discussions of whether NS-NSAIDs should be replaced by COX-2 selective inhibitors

should also take into account the recent data about the cardiovascular risks of these two

drug groups, which depend on®?%2%2%°:

- Cardio renal effects (hypertension, heart failure, oedema), which may occur with all
types of NSAIDs, are dose-dependent and may make an important contribution to the
cardiovascular risks of NSAIDs in the long term. (see sections 4.5 and 4.6), Cox-2
selectivity does not appear to have an impact on the degree of cardiorenal effects.

- Thrombotic effects, especially the risks of myocardial infarction and cerebral vascular
accidents®®.

According to the European Medicines Agency (EMEA), COX-2 selective inhibitors have
such cardiovascular risks that they should be used in the lowest effective dose for the
shortest possible duration of treatment. These drugs should be avoided in patients with
ischaemic heart disease or stroke, and etoricoxib should also be avoided in uncontrolled
hypertension. Furthermore, EMEA has recommended caution when COX-2 inhibitors are
to be prescribed to patients with risk factors for heart disease (such as hypertension,
hyperlipidaemia, diabetes and smoking)>®.
This viewpoint of EMEA raises the question, however, to which extent NS-NSAIDs are
safer for cardiovascular patients, because there is increasing evidence to suggest that high
doses of NS-NSAIDs also entail an increased risk of thrombotic effects™>*%*%3 The
recommendation to prescribe COX-2 selective inhibitors in patients with cardiovascular
risk factors in the lowest effective dose for the shortest possible duration of treatment,
therefore also applies to NS-NSAIDs?**?® In line with this, the cardiovascular
contraindications for COX-2 selective inhibitors (see above) probably also apply to high-
dose NS-NSAIDs.
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Table XVII. Randomized double-blind studies of the gastrointestinal safety of selective COX-2 inhibitors versus
NS-NSAIDs in patients with a history of NSAID-related ulcer complications*
Research population

Reference Interventions Results

Selective COX-2 inhibitor without a PPI

Chan et 287 Helicobacter negative patients ~ Duration: 6 months Recurrent ulcer
al.2002%%* with healed NSAID induced Gl bleeding
ulcer bleeding (A) 400 mg celecoxib + (A) 4.9%
placebo
(B) 150 mg diclofenac + (B) 6.4%
20 mg omeprazole (difference not
significant)
Lai et al. 224 Helicobacter negative patients  Duration: 5.5 months Recurrent ulcer
20057 with healed NSAID induced Gl complications
ulcer bleeding (A) 200 mg celecoxib (A) 4%
(B) 750 mg naproxen + 30 mg (B) 6%
lansoprazole (difference not
significant)
Goldsteinet 854 analyzable cardiovascular During 12 weeks Gastroduodenal
al. 2007%° patients on low-dose ASA without ulcers
gastroduodenal ulcer at baseline (A) 200 mg celecoxib + (A) 9.9%
81-325 mg ASA
(B) 1000 mg naproxen + (B) 8.9%

30 mg lansoprazole +
81-325 mg ASA

Selective COX-2 inhibitor with PPI

266

therapy with COX-2 selective
inhibitor or NS-NSAID therapy

(A) COX-2 selective inhibitor +
40mg esomeprazole

(B) COX-2 selective inhibitor +
20mg esomeprazole

(C) COX-2 selective inhibitor +
ranitidine 150mg twice daily

(D) NS-NSAID +40mg
esomeprazole

(E) NS-NSAID +20mg
esomeprazole

(F) NS-NSAID + ranitidine 150mg

twice daily

Chanetal. 441 Helicobacter negative patients ~ Duration: 12 months Recurrent ulcer
2007 ' with healed NSAID-induced upper bleeding
Gl bleeding (A) 400 mg celecoxib (A) 9%
(B) 400 mg celecoxib + 40 mg (B) 0%
esomeprazole b
Goldstein 440 patients with gastric ulcer > Duration: 8 weeks Gastric ulcer
et al.2007 5mm and <25mm on continued healing rates

(A) 13 out of 14 =
92.9%

(B) 10 out of 12 =
83.3%

(C 16 out of 21
=76.2%

(D) 101/119 =
84.9%
(E)107/126
=84.9%
(F)90/117

= 76.9%

a Since non-Caucasian patients have an increased risk for ulcer complications due to NSAIDs*%* it is probably not unimportant to

notice that all studies, except Goldstein et al. 2007 ** are performed in Hong Kong. Another limitation of these studies is that the
studies only evaluated gastrointestinal outcomes without simultaneous assessment of cardiovascular outcomes®®.

b The usual dose of esomeprazole for the prevention of NSAID-associated gastroduodenal ulcers is 20mg daily.

NSAIDs = non-steroidal anti-inflammatory drugs; ASA= acetylsalicylic acid; PP1 = proton pump inhibitor
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The ACG guidelines for the prevention of NSAID-related ulcer complications gear their
recommendations to the GI and cardiovascular risk profiles of the individual user (see

Table XVIII for a summary). Similar tailoring strategies are propagated in other recent
Source5104;147;253;267

Table XVIII. Summary of the ACG recommendations for prevention of NSAID-related ulcer
complications

1,2148

Low gastro- Moderate gastro- High gastro-
intestinal risk * intestinal risk * intestinal risk *

Low cardio- NS-NSAID alone NS-NSAID + Alternative therapy if
vascular risk PP1/misoprostol ° possible or COX-2 inhibitor
4 + PPI/ misoprostol °
High cardio- Naproxen + Naproxen + Avoid NSAIDs or COX-2
vascular risk  PPI/misoprostol ® PP1/misoprostol ° inhibitors. Use alternative
4 therapy

1  All patients with a history of ulcers who require NSAIDs should be tested for H. pylori, and if the infection
is present, eradication therapy should be given.

2 The ACG guidelines summarize the advantages and disadvantages of the available treatment options as
follows:

(@) Misoprostol is very effective in preventing ulcers and ulcer complications in patients taking NSAIDs
when given in full doses (800 pg/day). Unfortunately, the usefulness of this dose level is limited by its
gastrointestinal side effects (cf Table XIV).

(b) PPIs significantly reduce gastric and duodenal ulcers and their complications in patients taking NSAIDs
or COX-2 inhibitors.

(c) COX-2 inhibitors are associated with a significantly lower incidence of gastric and duodenal ulcers
when compared to traditional NS-NSAIDs. However, this beneficial effect is negated when the patient
is taking concomitant low-dose ASA. The usefulness of these agents has also been reduced by their
association with myocardial infarction and other thrombotic cardiovascular events. The lowest possible
dose of celecoxib should be used to minimize the risk of cardiovascular events.

(d) High-dose H2RAs can reduce the risk of NSAID-induced endoscopic peptic ulcers. They are
significantly less effective than PPIs, however, and there are no clinical outcome data to prove that this
strategy prevents ulcer complications.

3 The ACG guidelines stratify gastrointestinal risks into:

(@) Low risk — no risk factors.

(b) Moderate risk — 1-2 risk factors: age >65 years; high dose NSAID therapy; previous history of
uncomplicated ulcer; concurrent use of ASA (in low or high doses), corticosteroid or VKA.

(c) High risk — more than 2 risk factors, or a history of a previously complicated ulcer

(especially recent).

4 The ACG guidelines arbitrarily define high cardiovascular risk as the requirement for low-dose ASA.

The least ulcerogenic NSAID in the lowest effective dose.

6 The ACG guidelines claim that lower doses of misoprostol (400-600 pg/day) also confer a significant
protective effect with less side effects®. While there is clinical evidence that 400-800 pg/day of
misoprostol reduces the risk of endoscopic ulcers, a favourable effect on relevant endpoints (upper
gastrointestinal complications) has only been demonstrated for 800 pg/day®*

NS-NSAIDs = non-selective non-steroidal anti-inflammatory drugs; PPI= proton pump inhibitor; ACG=

American College of Gastroenterology; H2AR = Histamine-2 antagonist; ASA = acetylsalicylic acid; VKA=

vitamin K antagonist

(¢;]
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In the spirit of this approach, the Task Force has amended the Dutch CBO guideline for

prevention of NSAID-related GI damage from 2003 as follows:

- If NSAID therapy is considered necessary for patients at high GI risk (e.g., with a
prior UGIE), preference should be given to a COX-2 selective inhibitor plus a PPI.
However, further studies are still desirable to confirm the relative efficacy of this
combined therapy®®. Furthermore, it is not an attractive option for patients who are
also at high cardiovascular risk because such patients are sensitive to the
cardiovascular side effects of the COX-2 selective inhibitor and will often be treated
with low-dose ASA (which nullifies the increased Gl safety of the COX-2 selective
inhibitor).

- If NSAID therapy is considered necessary for patients at high cardiovascular risk (e.g.,
patients on low-dose ASA or clopidogrel), preference should be given to naproxen.
Protective therapy with a PPI should be provided, if additional Gl risk factors besides
naproxen and the PAI are present.

It is still insufficiently clear, however, whether naproxen is really a favourable exception

within the group of NS-NSAIDs. On the one hand, this drug has emerged as a relatively

safe agent from the pooled results of randomized trials and observational studies?®%?°*, On

the other hand, in a recent comparative randomized trial, naproxen sodium (220 mg b.i.d.)

gave a higher HR for serious cardiovascular and cerebral vascular events than placebo

[HR = 1.6; 1.0-2.6], whereas such an effect was not observed for celecoxib (200 mg

b.i.d.)*2. Furthermore, it has not yet been convincingly demonstrated that naproxen

completely lacks the adverse drug-drug interaction with low-dose ASA, which has been
reported for ibuprofen (cf. Table X1)'3*136:138:143153 "1 an NSAID-related bleeding has
developed, the risk of a recurrent ulcer after healing is increased, even when a PPl is

added or when a NS-NSAID is replaced by a COX-2 selective inhibitor (Table XVII,

Chan et al. 2%). Even the risk of endoscopic ulcers (in absence of a ulcer complication)

was not significantly different: 18.7% [11.3%-26.1%] vs 25.6% [17.1%-34.1%]%%. All by

all none of the two investigated treatment strategies are exceedingly effective for this type
of high risk patients. Data about combining COX-2 selective inhibitors with a PPI in risk

patients are still limited®" 2.

(e) Reducing the Over-The-Counter availability of NSAIDs and ASA

OTC NSAIDs and ASA may not only cause Gl and other bleedings (this part), but can

also induce renal insufficiency (section 4.5) and worsen heart failure (section 4.6) or

asthma. In addition, ibuprofen may decrease the platelet inhibitory effects of ASA (Table

X).

Observational studies suggest that OTC NSAID products entail a low risk of serious Gl

complications, when used in patients without any risk factors and when used intermittedly

and in low doses. However, the risk of UGIEs significantly increases, when patients are at
high risk (Table IX) and when high doses are used for a prolonged period*’®2". It is open
to question whether all patients can judge for themselves if their risk of GI complications
is neglibly small. In a recent French study, 12% of patients using ibuprofen as an OTC
drug had a contraindication and 38% should have consulted a physician before starting the

drug®”.
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At the time of the HARM study, Pharmacy Only products of NSAIDs and ASA were not
available in The Netherlands, but only OTC and Prescription Only products. The HARM
researchers did not systematically discriminate between these two categories of products,
but they did record, whether patients had been using these drugs “on their own initiative”.

This would not only reflect OTC use, but also the unauthorized use of Prescription Only

drugs (e.g., the remainder of an earlier prescription or a product obtained from someone

else) In total, the HARM researchers associated ten cases of HARM with NSAIDs or

ASA that had been used “on the user’s own initiative”:

- Four cases involved a NSAID which was definitely Prescription Only (three times
diclofenac and once 600 mg ibuprofen); one of these cases was assessed as
unavoidable by the HARM researchers

- Three cases definitely involved an OTC product (two times ASA and once ibuprofen)

- In three cases it remained unclear whether the NSAID had been an OTC product or
had been obtained through an earlier prescription (two times ibuprofen and once
naproxen).

On the one hand, these findings show that there should be more awareness of the risk that

patients may use prescription only NSAIDs or ASA on their own initiative (3/332; i.e.,

0.9% of the potentially avoidable causes). On the other hand, at least three (0.9%) cases

and possibly six (1.8%) cases of the 332 potential avoidable cases involved an OTC

product. At a total of 16.000 potentially avoidable drug-related admissions to Dutch
hospitals per year, this would correspond to 144 and 288 cases per year, respectively.

The Task Force therefore recommended in the first draft of its report to consider a

“Pharmacy Only” status for OTC products of NSAIDs and ASA.” This will only be

beneficial, however, if pharmacies treat such medications as Prescription Only drugs. This

implies that:

- These products should always be dispensed for a single user (that is, provided with a
personalized label), so that the user knows that the dispensed product is only meant to
be used by himself.

- These products should always be recorded in the patient’s pharmacy record, so that
they will be consistently included in the automatic medication surveillance of their
users.

Following this preliminary recommendation, the Dutch Medicines Evaluation Board
reconsidered the legal status of OTC products of NSAIDs. As this board strives for risk
minimization?”>. Therefore they do not only take into account the properties of the active
ingredient, but also the strength and the package size of the product. The Dutch Medicines
Evaluation Board decided to change the legal status of high doses of naproxen (550mg) and
diclofenac 25mg into “Pharmacy Only” 2% Unfortunately ibuprofen 200mg kept its ‘General
Sale’status.
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3.5 RECOMMENDATIONS RELATED TO BLEEDINGS

Bleeding (section 3)

Recommendation 1.

Antithrombotic agents are prescribed only on strict indication (Grade 1C). The prescribing
physician records this indication and passes it on, together with the intended duration of
therapy, to all healthcare professionals who are directly involved in the treatment of the
patient. This general recommendation applies particularly when patients are at increased risk
of bleeding, e.g.(Grade 1B):

a) Because they have a history of bleeding during antithrombotic therapy.

b) Because they will be treated with a VKA plus PAI or with two PAISs.

Bleeding resulting from Vitamin K antagonists (section 3.2)

Recommendation 2.

Before starting VKA therapy, the treating physician assesses the risk of irregular use (e.g. due
to impaired cognition or alcohol abuse) (Grade 1B).

Recommendation 3.

VKA users with a history of bleeding or with an unstable INR with supratherapeutic peaks >
6 require meticulous monitoring (Grade 1B).

The physician, who diagnoses a major bleeding in a VKA user, passes this information on to
all healthcare professionals who are directly involved in the treatment of the patient (Grade
2C).

The physician who observes a change in the co-morbidity of a VKA user that requires intensi-
fied INR monitoring (e.g., decreased diabetic control or worsening heart failure) passes this
information on to the clinic or service which is monitoring the anticoagulation intensity of
that patient (Grade 1C). Reversely, the latter informs the healthcare professionals who are
directly involved in the treatment of the patient when INR values are unstable with supra-
therapeutic peaks > 6 (Grade 1C).

Recommendation 4.

When a VKA user start another medication that is known to give a pharmacokinetic
interaction with VKAs, the physician or pharmacist reports this directly to the clinic or
service which is monitoring anticoagulation intensity without leaving this to the patient
(Grade 1C).

As the simultaneous use of a VKA with co-trimoxazole produces a considerable increase in
INR and as substitution of co-trimoxazole with another antibacterial agent is almost always
feasible, the combination of co-trimoxazole with a VKA should be avoided as much as
possible, especially when it would be used for more than one day (Grade 1B). An exception
may be necessary for VKA users with HIV infection (Grade 2C).

When a medication that gives a strong pharmacokinetic interaction with VKAs is
discontinued in a VKA user, the physician reports this by means of a discontinuation note to
the dispensing pharmacist who in turn informs the monitoring clinic or service (Grade 1C).
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Computerized medication surveillance systems should produce an alert when antibiotic
treatment is started in a VKA user. Pharmacists should pass this information on directly to the
monitoring clinic or service without leaving this to the patient (Grade 1C).

Recommendation 5.

Genotyping of VKORC1 (and CYP2C9 in the case of acenocoumarol) should be considered
as a diagnostic tool, when the INR response to normal VKA doses is unusually high or when
VKA dosage is unusually low in an individual user (Grade 2B).

Recommendation 6.

VKA users should be well informed about the risks and management of intercurrent diseases
and changes in lifestyle or diet (Grade 1B).

VKA users at increased risk of gastrointestinal bleeding receive oral and written information
about its alarm symptoms (Grade 2C).

Patient self-management is recommended for those VKA users who can perform this
adequately after being suitably selected, educated and trained (Grade 2B).

Bleeding resulting from PAIs (section 3.3) and NSAIDs (section 3.4)

Recommendation 7.

If possible NSAIDs are avoided if:

a) Patients are older than 70 years (Grade 1C).

b) Patients have a history of one or more UGIEs (Grade 1B).

c) Patients have a history of diverticular disease or lower gastrointestinal bleeding (Grade
1B).

d) The addition of the NSAID will result in a high dose level of the NSAID or in the
combination of two different NSAIDs (Grade 1B).

e) Patients will be treated concurrently with a VKA, selective COX-2 inhibitor, systemic
corticosteroid, low-dose ASA, clopidogrel, prasugrel(Grade 1B); heparin/LMWH (Grade
1C); SSRI or spironolactone (Grade 2B).

f) Patients have heart failure, diabetes (Grade 1B) or severe rheumatoid arthritis(Grade 1C).

NSAID users who are at increased risk of gastrointestinal bleeding receive oral and written
information about its alarm symptoms (Grade 2C).
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Recommendation 8.

Adequate gastric protection by means of a proton pump inhibitor (PPI) is needed when
NSAID users’:

a)
b)

c)

Have a history of one or more UGIEs (Grade 1B).

Are older than 70 years (Grade 1C).

Have two or more of the following risk factors (Grade 1C):

— are 60-70 years old;

— need long-term treatment with a high dose level of the NSAID;

— are treated simultaneously with another medicine that increases the risk of
gastrointestinal complications (VKA, ASA, clopidogrel, prasugrel, systemic
corticosteroid, SSRI, spironolactone, high doses of heparin/LMWH);

— have serious co-morbidity (such as severe rheumatoid arthritis, heart failure or
diabetes).

Recommendation 9.

Adequate gastric protection with a PP is necessary when users of low-dose ASA®:

a)
b)

d)

Have a history of one or more UGIEs (Grade 1B).

Are at least 60 years and treated simultaneously with two or more medications that
increase the risk of gastrointestinal complications (VKA, NSAID, selective COX-2
inhibitor, clopidogrel, prasugrel, high doses of heparin/LMWH, oral corticosteroid, SSRI
and/or spironolactone)(Grade 1C).

Are at least 70 years old and are treated simultaneously with one other medication that
increases the risk of gastrointestinal complications (VKA, NSAID, selective COX-2
inhibitor, clopidogrel, high doses heparin/LMWH, oral corticosteroid, SSRI and/or
spironolactone) (Grade 1C).

Are at least 80 years old (Grade 1C).

To err on the safe side of caution, this recommendation also applies to clopidogrel and
prasugrel (grade 1C).

Users of PAIs who are at increased risk of gastrointestinal bleeding receive oral and written
information about its alarm symptoms (Grade 2C).

! It is advisable to submit these recommendations to further cost-effectiveness analyses as
they are only based on clinical considerations.

One has to realize that lower gastrointestinal complications cannot be prevented by the
addition of a gastric protective agent.
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Recommendation 10.

When a gastric protective agent is added to NSAID or low-dose ASA treatment to reduce the
risk of upper gastrointestinal complications, the prescriber and pharmacist inform the patient
about the importance of good adherence to this protective therapy (Grade 1C).

When the NSAID or low-dose ASA is discontinued, the gastric protective agent should be
discontinued as well (Grade 1B).

Recommendation 11.

When an NSAID or low-dose ASA is started in a patient with a history of UGIEs (together
with a PPI for gastric protection), the patient is tested for the presence of Helicobacter pylori
as soon as possible and, if necessary, treated with eradication therapy, if the patient has not
been tested and treated before (Grade 1B).

Recommendation 12.

When a Helicobacter negative ASA user has a history of healed ASA-associated upper
gastrointestinal bleeding, the combination of low-dose ASA plus a PPl is preferable to
clopidogrel without a PPI (Grade 1B).

Recommendation 13.

When a selective COX-2 inhibitor is combined with low dose ASA, this compromises the
relative gastrointestinal safety of the selective COX-2 inhibitor. Consequently, the
recommendations for the simultaneous use of ASA and a non-selective NSAID also apply to
the combination of low-dose ASA and a selective COX-2 inhibitor (Grade 1B).

Recommendation 14.

In view of the potential health risks of NSAIDs and ASA, it is advisable to reclassify current
OTC products with an NSAID or ASA as “Pharmacy Only* products. This makes it possible
to dispense these products to named users and to enter these products into the personal
pharmacy record of their users so thatthey can be systematically taken into account in the
medication surveillance programme of the pharmacy computer system (Grade 2B).

Recommendation 15.

Selective COX-2 inhibitors are contraindicated for patients with established ischaemic heart
disease or stroke and their application in patients with peripheral arterial disease or risk
factors for heart disease (such as hypertension, hyperlipidaemia, diabetes, and smoking, or
peripheral arterial disease) should be kept as low and as short as possible (Grade 1B).
Non-selective NSAIDs should also be avoided as much as possible in patients with
established ischaemic heart disease or stroke. When a non-selective NSAID cannot be
avoided, its use should be as low and short as possible. This also applies to the use of non-
selective NSAIDs in patients with peripheral arterial disease or risk factors for heart disease
(Grade 1B).




4 ELECTROLYTE DISTURBANCES, RENAL DYSFUNCTION AND HEART

FAILURE

4.1 HARM AND IPCI DATA

In the combined HARM and IPCI cases, 44 potentially preventable admissions due to
electrolyte disorders, renal failure and/or heart failure were found. From these 44 cases, 29
(66%) were aged above the age of 80 years. The following associations came to the fore
(Table XIX):

- Thiazide diuretics and hyponatraemia (8);

- Potassium-losing diuretics and hypokalaemia (7) or dehydration (8);

- Renin angiotensin system inhibitors (RASIs) (a collective name for angiotensin
converting enzyme inhibitors (ACEIs) and angiotensin receptor blockers (ARBS))
potassium-sparing diuretics and hyperkalaemia (7); in one case it was explicitly
documented that hyperkalemia developed despite adequate monitoring .

- RASIs/ NSAIDs and renal insufficiency (8);

- NSAIDs and heart failure (5); in at least two of these cases, the patients had renal
insufficiency and in 4 cases the NSAID had been given to patients with an already
existing cardiac disease.

4.1 HYPONATRAEMIA ASSOCIATED WITH THIAZIDE DIURETICS

4.1.1 PATHOPHYSIOLOGY

Thiazide diuretics and thiazide-like diuretics (such as chlorthalidone and indapamide) can
cause hyponatraemia in sensitive patients by inducing hypovolemia which leads to increased
antiduretic hormone (ADH)-secretion. Loop diuretics also show these effects, but to a lesser
extent. Thiazide-induced hypokalaemia can exacerbate hyponatraemia by transporting
potassium to the extracellular compartment, while sodium moves to the intracellular
compartment. Severe hyponatraemia is less common than mild asymptomatic hyponatraemia,
but it can lead to significant morbidity and mortality®’".

Hyponatraemia in patients receiving thiazide diuretics, usually arises in the first 2 to12 days
of therapy, although it can also occur after this period®””?®, In patients with a history of
hyponatraemia due to thiazide use, a single dose may be sufficient to reduce the sodium level
by 5.5mmol/L.

In mild cases of asymptomatic hyponatraemia, careful observation is required, but it will not
always be necessary to discontinue the causing agents. In more severe cases, it may be
necessary to limit fluid intake and to discontinue the causative agent?®%2¢3,
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Table XIX. HARM/IPCI data of electrolyte disorders, dehydration, renal failure and heart failure.(Numbers of
cases between brackets).
Accompanied by

Symptoms

Hyponatraemia (8)

Hypokalaemia and
dehydration (1)
Renal insufficiency (3)

Associated with Potentially
relevant co-
medication

Thiazides (8) NSAID (1)

Additional Comments

Sodium level already low before
start of therapy or before dose
increase (2)

25mg HCT per day in patient >
85 years (2)

Previous hyponatraemia during
HCT (1)

Hypokalaemia (7)?

Hypomagnesaemia (1)
Dehydration as a result
of diarrhoea (1)

Renal insufficiency (3)

Thiazides (2)

Thiazide + RASI (1)
Thiazide + potassium sparing
diuretic+ polystyrene
sulfonate (1)

Loop diuretic (3)

Digoxin (1)
Macrogol (1)

Diarrhoea due to macrogol (1)

Dehydration (8) °

Collapse (1)

Cardiac shock (2)
Possible pneumonia (1)
Diarrhoea (1)

Renal insufficiency (5)

Thiazides (3)

Thiazide + potassium sparing
diuretic(1)

Loop diuretic (1)

Thiazide + potassium sparing
diuretic+ loop diuretic (2)

25mg HCT per day in patient >
85 years (1)

Dehydration as a result of renal
insufficiency by RASI (1)

RASI (1)
Electrolyte Thiazide + potassium sparing Unspecified electrolyte
disturbance (1) diuretic(1) disturbance as a result of

insufficient monitoring (1)

Hyperkalaemia (7)

Dehydration (1)
Metabolic acidosis (1)
Renal insufficiency(5)

Thiazide + potassium sparing ~ Digoxin (1)
diuretic(1) Beta-blocker +
RASI + potassium sparing co-trimoxazole
diuretic (1) )

RASI + 2" RASI + potassium
sparing diuretic + polystyrene
sulfonate (1)

No action taken on previous
measurements (1)
Preexisting renal function
unknown (1)

Adequate monitoring (1)

Renal insufficiency

@)

Dehydration (1)

RASI (1)

RASI + thiazide (1)
RASI cardiac drug
RASI + NSAID (1)
RASI+ NSAID + loop

NSAID started in patients with
preexisting renal insufficiency (3)
Patient started NSAID on his own
initiative (1)

Dose of RASI too high in view of

diuretic (1) renal function (1)
NSAIDs (3)
Heart failure (5) Renal insufficiency(2) NSAID (1) NSAID started in patient with

Possible pneumonia

(W

NSAID + loop diuretic (1)
NSAID + RASI + loop

preexisting heart disease (4)

diuretic (1)
NSAID + RASI +
corticosteroid (2)
Total (44)
a Excluding one case in which hyponatraemia and dehydration were also documented.

b Excluding one case of dehydration due to renal insufficiency and three cases in which hyponatraemia, hypokalaemia or hyperkalaemia

were also documented.
c Excluding three cases in which hyperkalaemia was also documented.
RASI = renin-angiotensin-sytem inhibitor; HCT= hydrochlorothiazide; NSAID = non-steriodal anti-inflammatory drug.

4.1.2 EPIDEMIOLOGY

In a British study, hyponatraemia was seen in 130 of 951 (13.7%) thiazide users in primary
care. In nine cases (approximately 1% of all thiazide users) the sodium level decreased to a
level at which symptoms could be expected (i.e., <125 mmol/I)*®°.
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4.1.3 RISK FACTORS

A case-control study carried out in Hong Kong compared 223 thiazide users who had been
hospitalized because of serious symptomatic hyponatraemia with 216 thiazide users without
hyponatraemia and found the following risk factors upon univariate analysis:

- Higher age (76 = 9 years versus 66 = 13 years);

- Lower serum potassium level (3.4 £ 0.9 mmol/L versus 4.0 + 0.6mmol/L);

- Institutionalisation in an elderly home and physical immobility.

There were no significant correlations between hyponatraemia and sex, renal function,
duration of thiazide use, concomitant use of loop diuretics, ACEIs or NSAIDs*”®. In another
study, however, women were at higher risk of developing diuretic-induced hyponatraemia?’®,
Serious hyponatraemia may develop during the first weeks after the addition of an SSRI or
venlafaxine to a thiazide diuretic®®?’. Venlafaxine acts as an SSRI in low doses, whereas it
also inhibits the reuptake of norepinephrine in high doses®*. SSRIs and venlafaxine have the
ability to stimulate the secretion of ADH?*%?®%, Since the action of duloxetine is closely
related to that of venlafaxine, it is plausible that this drug may also interact with thiazides. An
increased risk of hyponatraemia in patients receiving thiazide diuretics has also been
attributed to other drugs that stimulate ADH secretion or increase the sensitivity to this
hormone, such as NSAIDs, loop diuretics, and carbamazepine?’ 282283,

‘4.1.4 RISK REDUCING STRATEGIES
a) Monitoring of sodium levels

It is not clear when and how often the sodium level should be measured to prevent

serious hyponatraemia in users of thiazides cost-effectively. According to the Task Force,

however, striving to improve monitoring in daily practice should not be postponed until
the frequency of such monitoring has been established accurately by further research.

Based on the risk factors mentioned in section 4.2.3, the Task Force established some risk

situations in which measuring the sodium level seems to be meaningful?'":23%268.8

- When therapy with a thiazide diuretic is initiated or when the dose level of a thiazide
diuretic is increased, the sodium level should be determined in the first 5-9 days
thereafter, if the patient is > 80 years old or if the patient is > 70 years old and also
uses a SSRI, venlafaxine or related drug, NSAID, carbamazepine or loop diuretic.

- When an interacting drug (SSRI, venlafaxine or related drug, NSAID, carbamazepine
or loop diuretic) is added to a thiazide diuretic or when the dose level of an
interacting drug is increased in a thiazide user, the sodium level should be
determined in the first 5-9 days if the patient is > 70 years old.

When an intercurrent illness (e.g. diarrhoea, vomiting, fever) increases the risk of

electrolyte disturbances, careful observation is necessary (if needed supplemented with a

determination of the sodium level), if the patient is > 70 years old and uses a thiazide

diuretic.

b) Counselling of risk patients and promotion of self-management
Patients at increased risk of a hyponatraemia should be informed orally and in written
form about this risk, about the first symptoms of hyponatraemia and about risk increasing
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situations that may cause additional fluid and salt loss (e.g. infections, vomiting,
diarrhoea, fever, great physical strain, hot weather — see section 4.3.4 sub c)?4%%,
Vulnerable elderly users of thiazides may require additional support, when they are
temporarily at increased risk of fluid and/or salt loss (e.g. hot weather, diarrhoea, fever,
vomiting etc.).

4.2 HYPOKALAEMIA/DEHYDRATION ASSOCIATED WITH
POTASSIUM-LOSING DIURETICS

4.2.1 PATHOPHYSIOLOGY

Thiazide and loop diuretics increase the availability of sodium in the more distal segments of
the kidney and thereby promote the active exchange of sodium and potassium. Hypovolemia
and underlying diseases (e.g. heart failure, liver cirrhosis) may also increase potassium release
by stimulating the secretion of aldosterone.

Diuretics can cause dehydration and reduce the effective circulating volume, as a result of
which weakness, malaise, orthostatic hypotension and muscle cramps may develop. This may
not only occur in aggressively treated patients, but also when lower doses are given to
sensitive patients (e.g. elderly users) 2.

Despite several investigations and years of discussion, the relation between low doses of
thiazide diuretics and the risk of arrhythmias or sudden heart death is still controversial?**%"".

‘4.2.2 EPIDEMIOLOGY

A British study investigating the use of thiazide diuretics in primary care showed that
hypokalaemia was less common than hyponatraemia: 8.5% (79/951 patients) versus 13.7%
(130/951 patients). In ten patients (approximately 1% of all thiazide users) the serum

potassium was severely reduced (< 3.0 mmol/L)*®.

‘4.2.3 RISK FACTORS
The risk of diuretic-induced hypovolemia is increased by the following factors®®:

- Excessive diuretic dose (especially when treatment is started or adapted);

- Improved adherence to drug therapy(e.g., after outpatient medication review or
coincident with hospitalization);

- Reduction of dietary sodium intake (e.g., due to new dietary measures, improved
compliance to dietary measures coincident with hospitalization, or anorexia or nausea
because of an intercurrent illness)

- Development of extrarenal sodium losses (e.g. from diarrhoea or an enteric fistula);

- Discontinuation of medications that may impair diuretic potency (e.g. NSAIDs);

- Improvement in the underlying condition with reduced tendency to retain sodium or
augmented diuretic potency (congestive heart failure, nephrotic syndrome, liver
cirrhosis).

4.2.4 RISK REDUCING STRATEGIES
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a) Monitoring of potassium and creatinine levels.
It is not yet clear when and how often the potassium level should be measured to prevent
serious hypokalaemia in users of potassium-losing diuretics cost-effectively.
According to the Task Force, striving to improve monitoring in daily practice should not
be postponed until the frequency of monitoring has been established accurately by further
research. Based on the risk factors mentioned in 4.3.3. and on current guidelines and
other authoritative sources, potassium and creatinine should be measured in the following
risk situations?®®3%:
a. Before the start of a potassium-losing diuretic if the patient:

- 15>70 years old,;

- is on a combination of a potassium-losing diuretic and a potassium-sparing
diuretic;

- uses digoxin in the absence of a potassium-sparing agent (RASI, potassium-
sparing diuretic)

- is at increased risk of hypokalaemia or from hypokalaemia (e.g. pre-existing
hypokalaemia, arrhythmias or coronary heart disease);

Within 1- 2 weeks after the start of a potassium-losing diuretic and subsequently each year
and also after each dose increase, if the patient:

a. is> 80 years old;

b. is > 70 years old and uses a combination of a potassium-losing diuretic and a
potassium-sparing diuretic;

- is > 70 years old and uses a combination of a potassium-losing diuretic and
digoxin in the absence of a potassium-sparing agent (RASI, potassium-sparing
diuretic);

- is > 70 years old and at increased risk of hypokalaemia or from hypokalemia (e.g.
pre-existing hypokalaemia, arrhythmias or coronary heart disease).

b) Combination with potassium-sparing diuretics
When a thiazide diuretic is used in low doses for the treatment of hypertension, problems
are usually rare. However, there are circumstances which may intensify a mild decrease of
the potassium level (3.0-3.5mmol/L), such as stress reactions (probably due to increased
influx of potassium into the cells by the beta2-adrenergic effect of norepinephrine,
activation of the renin-angiotensin system (RAS) (particularly during strict salt
restriction), excessive vomiting and diarrhoea, and excessive consumption of liquorice.
The addition of a potassium-sparing diuretic is meaningful, when there is:
- anincreased risk of hypokalaemia (e.g., use of corticosteroids, high doses of thiazide
or loop diuretics)
- an increased risk from hypokalemia (e.g., arrhythmias, coronary heart disease,
digitalized patients,
- aserious reduction of the potassium level (< 3.0 mmol/L).
Monitoring of the potassium level remains necessary, since a potassium-sparing diuretic
does not automatically nullifies the risk of hypokalaemia.

¢) Counselling of risk patients and promotion of self-management
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Patients at increased risk of hypokalaemia and/or dehydration should be informed orally
and in written form about this risk, the first symptoms of hypokalaemia and the situations
that may cause additional fluid and salt loss .

In cases of additional fluid and salt loss due to vomiting, diarrhoea, or hot weather, the
Dutch CBO/General Practitioners guideline on Cardiovascular Risk Management
recommends that the patient prevents further dehydration and hyponatraemia by
temporary adaptation of the dose of the diuretic (e.g. halving the daily dose or using it on
alternate days), either in direct consultation with the precriber or following a previously
reached agreement with the prescriber?®#®.

For vulnerable elderly users of diuretics, additional support may be necessary, when they
are temporarily at an increased risk of fluid and salt loss (e.g. hot weather, diarrhoea,
vomiting, feveretc.).

According to a Dutch textbook, patients should drink sufficiently to prevent a reduction in
the circulating volume. This is especially important when a loop diuretic is used.
However, too much intake of fluid can lead to hyponatraemia, so regular monitoring of
the degree of hydration, sodium and potassium is recommended, particularly in users of a

loop diuretic®™.

4.3 HYPERKALAEMIA ASSOCIATED WITH RASIS AND POTASSIUM-
SPARING DIURETICS

14.3.1 PATHOPHYSIOLOGY

The use of RASIs may increase potassium levels by reducing the secretion of aldosterone.

Without additional risk factors serious hyperkalaemia is an unusual complication®®.

4.3.2 EPIDEMIOLOGY

In a US study of 1818 outpatients on ACEIls, hyperkalaemia (potassium > 5.1 mmol/L) was
found in 194 (11%) patients; in 37 (19%) of these patients the potassium serum was > 5.6
mmol/L and in three cases (1.5%) a serious hyperkalaemia was observed (> 6.0mmol/L). Out
of the 155 patients continuing their ACEI, 15(9.7%) developed a potassium level > 6.0
mmol/L*%,

4.3.3 RISK FACTORS

Hyperkalaemia and deterioration of renal function in users of RASIs particularly occur in the
treatment of heart failure, since the cardiovascular and renal system is more dependent on
RAS in this condition. Potassium-sparing diuretics (spironolactone, eplerenone, triamterene,
amiloride) and potassium salts can enhance the effect on the potassium level and the risk also
increases in combination with beta-blockers (which are often used in patients with chronic
heart failure). The risk is further increased if an NSAID is used simultaneously or if the
patient has diabetes mellitus or impaired renal function.

Further risk factors are shown in Table XX3%. Special risk situations are the onset of

therapy, increases in dose level and intercurrent events such as surgery®®*.
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Table XX. Risk factors for hyperkalaemia during RASI use 3%,

Risk factors Comments

Advanced age When users continue a RASI in spite of hyperkalaemia, an age
above 70 years is a significant risk factor for the development of
serious hyperkalaemia®®®

Chronic kidney disease  Particularly if the glomerular filtration rate is less than 30ml/min®

Diabetes mellitus

Heart failure Between one-third and half of the patients with heart failure also
have renal insufficiency

Hypovolaemia Cave intercurrent acute events which may lead to dehydration®*

Concomitant use of Non-selective NSAIDs

drugs which interfere COX-2 selective inhibitors
with the renal excretion Beta-blockers
of potassium” Calcineurin inhibitors (ciclosporin, tacrolimus)
Heparin
Ketoconazole
Potassium-sparing diuretic
Trimethoprim
Pentamidine

Potassium supplements  Including salt substitutes and certain herbs rich in potassium (such
as noni juice (Morinda citrifolia), alfalfa (Medicago sativa),
dandelion (Taraxacum officinale), horsetail (Equisetum arvense)
and nettle (Urtica dioica).

a Serum creatinine levels are by themselves not sufficient to obtain a reliable picture of the glomerular filtration rate. Instead, this
rate should be calculated by using the MDRD (Modification of Diet in Renal Disease Study) formula or the creatinine clearance
should be estimated by using the Cockcroft-Gault formula®?. Both formulas have their limitations: the Cockroft-Gault formula is

inaccurate in obese and elderly people, while the MDRD is less useful in patients with underweight and in muscular athletes
305;306

b In addition, non-selective beta-blockers may lead to an increased potassium level under certain circumstances by interfering with
the potassium uptake in cells which is mediated by beta-2-adrenergic receptors®®. This effect is less marked with beta-1 selective
blockers®®,

NSAIDs = non-steroidal anti-inflammatory drugs; RASI = Renin angiotensin system inhibitors

Routine monitoring of electrolytes and renal function is not only recommended in users of
RASIs with additional risk factors for hyperkalaemia and deterioration of renal function, ( but
also when users of the renin inhibitor aliskiren are at increased risk **°. Aliskiren increases
serum potassium only infrequently (<1%), but this risk may be higher in risk patients (e.g.
concomitant use of a RASI or other drug increasing serum potassium) **°. For instance, 2%
of 588 hypertensive patients treated with aliskiren plus valsartan (with or without
hydrochlorothiazide) developed potassium levels > 5.5 mmol/L; only one patient (0.2%)
showed potassium levels > 6.0 mmol/L3™. In a study comparing aliskiren plus losartan to
losartan alone in hypertensive patients with type 2 diabetes with nephropathy, 4.7% of 301
patients receiving the combination treatment showed at least one serum potassium > 6.0
mmol/L compared to 1.7% of 298 patients on losartan. Nine of the 14 aliskiren-treated
patients with hyperkalemia should have been excluded at baseline because of a serum
potassium > 5.1 mmol/L3.
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Aliskiren has also been associated with isolated cases of renal dysfunction and acute renal

failure in patients at increased risk (e.g., because of dehydration, unrecognized pre-existing

renal insufficiency, advanced age and/or concomitant use of an NSAID or spironolactone) .

4.3.4 RISK REDUCING STRATEGIES
Table XXI gives an overview of the measures which should be taken into consideration when
users of RASIs are at increased risk of hyperkalaemia®.

Risk reducing strategies are:

a) Monitoring of potassium and creatinine
Patients who are at the highest risk of hyperkalaemia, are those who also benefit the most
from a RASI*®. In other words, when a patient has one or more risk factors it is not
necessary to discontinue the RASI, but careful monitoring of the potassium level is
required. A US study has shown that such monitoring is not yet performed
systematically****'2313 |t is not clear when and how often the potassium level should be
measured to prevent serious hyperkalaemia in users of RASIs cost-effectively®*2%. A
Dutch trial has shown, however, that the monitoring of electrolytes and renal function as
part of an intensive support programme for patients with heart failure class Il or IV by
physicians and nurses (both expert in heart failure) reduced the amount of hospital
admissions and/or deaths significantly®**. In the study period of 1 year, there were 9
patient checkups which involved inter alia laboratory measurements of electrolytes,
anaemia and renal function (3 times the full spectrum and 6 times an incomplete range)*".
In the intervention group, the average number of hospital admissions due to heart failure
(combined with mortality due to all causes) was only half (23/118 = 0.19 per patient) of
that in the control group (47/122 = 0.38 per patiént) ***. The benefit of intensive support

programs for outpatients with heart failure has also been shown in other countries®®>.

50



Table XXI. Measures to reduce the risk of hyperkalaemia in patients using RASIs.
Measures

If possible discontinue drugs that interfere with the renal excretion of potassium ( e.g.
NSAIDs and COX-2 selective inhibitors)

Inform patients about the risk of using salt substitutes and herbal preparations or dietary
supplements rich in potassium

Prescribe a thiazide or loop diuretic (the latter is necessary when the estimated glomerular
filtration rate is < 30ml/min)®

Prescribe sodium bicarbonate to correct metabolic acidosis in patients with chronic kidney
disease: 8-16mEq (=0.65-1.3g) twice daily (but first ensure effective diuretic therapy to
reduce the risk of volume overload);

Initiate RASI therapy in a low dose

Reduce the dose of RASI, if the potassium increases to >5.5mmol/L. If the patient uses a
combination of an ACEI, an ARB, and an aldosterone-receptor blocker, consider to
discontinue one agent and to recheck the serum potassium level.

If potassium is > 5.5 mMol/L despite the steps described above, discontinue the RASI.
Addition of a potassium-sparing diuretic requires careful monitoring; the daily dose of
spironolactone should not exceed 25mg when it is combined with a RASI; this combination is
contraindicated when the glomerular filtration rate < 30ml/min;

Give particular attention to patients with underlying disturbances of cardiac conduction, since
even mild degrees of hyperkalemia can precipitate heart block.

Serum creatinine levels are by themselves not sufficient to obtain a reliable picture of the glomerular filtration rate. Instead, this
rate should be calculated by using the MDRD (Modification of Diet in Renal Disease Study) formula or the creatinine clearance
should be estimated by using the Cockcroft-Gault formula®2 Both formulas have their limitations: the Cockroft-Gault formula is

inaccurate in obese and elderly people, while the MDRD is less useful in patients with underweight and in muscular athletes
305;306

NSAIDs = non-steroidal anti-inflammatory drugs; RASI = Renin angiotensin system inhibitors (a collective name for angiotensin converting
enzyme inhibitors and angiotensin receptor blockers); ACEI = angiotensin converting enzyme inhibitor; ARB = angiotensin receptor
blocker; MDRD = modification of Diet in Renal Disease Study

According to the Task Force, striving to improve monitoring in daily practice should not
be postponed until the frequency of monitoring has been established accurately by further
research. According to current guidelines and other authoritative sources, potassium and

creatinine levels should be measured in the following risk situations

298-300;319

If a RASI or renin inhibitor is started potassium and creatinine levels are checked

beforehand if:

a. The patient is at least 70 years.

b. There is an increased risk of hyperkalaemia or an increased risk from
hyperkalaemia (e.g. heart failure, cardiac conduction disorder, diabetes mellitus,
renal insufficiency, simultaneous use of an aldosterone antagonist).

Within 1-2 weeks after the start of a RASI or renin inhibitor, subsequently each six

months and after each dose increase, if there is an increased risk of hyperkalaemia

(e.g. heart failure, cardiac conduction disorder, diabetes mellitus, renal insufficiency,

age > 70 years® or concurrent use of thiazide and loop diuretics).

Within 1-2 weeks after the addition of spironolactone or another potassium-sparing

diuretic to a RASI and after each dose increase of a potassium-sparing diuretic.'
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b) Stringent assessment of hazardous co-medications
Concomitant use of drugs which interfere with the renal excretion of potassium should
be avoided if possible. This is particularly relevant for NS-NSAIDs and COX-2 selective

inhibitors®®?,

¢) Counselling of patients and promotion of self-management

Patients at increased risk of hyperkalaemia should be informed orally and in written form
about the first symptoms of hyperkalaemia and additional risk situations (Table XX). For
example, patients should be informed about the risks of intercurrent events that may lead
to dehydration®™ and the risks of salt substitutes and herbal preparations or dietary
products that are rich in potassium (Table XX).

For vulnerable elderly users of RASIs, additional support may be necessary, when they
are temporarily at increased risk of fluid and salt loss (e.g. hot weather, diarrhoea,
vomiting, fever etc.).

4.4 RENAL DYSFUNCTION ASSOCIATED WITH RASIS AND NSAIDS

4.4.1 PATHOPHYSIOLOGY

RASIs

Besides hyperkalaemia, renal insufficiency is one of the most important adverse effects of
RASIs. In general, RASIs do not affect renal function, but in patients with renal arterial
stenosis or pre-existing renal impairment the intraglomerular pressure and glomerular
filtration rate (GFR) may be severely decreased. When renal arterial stenosis is unilateral,
functional loss of the affected kidney may develop without an increase in creatinine level.
The risk of renal arterial stenosis should be especially considered in patients with generalized
atherosclerosis.

The use of RASIs can also lead to renal insufficiency, when the effective circulating volume
is reduced (e.g. as a result of moderate to serious heart failure) or when there is an absolute
reduction in intravascular volume (e.g. gastroenteritis, forced diuresis, or inadequate fluid
intake). In these situations, angiotensin Il counteracts the reduction of the GFR (which would
otherwise develop under the influence of decreased renal perfusion pressure) by constriction
of the efferent arteriole®°. Although the risk of developing acute renal insufficiency due to a

RASI is greatest immediately after the start of therapy, a risk persists throughout therapy®®.

NSAIDs

NSAIDs increase the risk of renal insufficiency by their inhibitory effect on the prostaglandin
synthesis. In normal circumstances, prostaglandins have no important role in maintaining
renal perfusion and GFR, but when the effective circulating volume is reduced (e.g. as a
result of heart failure, cirrhosis, chronic renal insufficiency or dehydration) the prostaglandin
production will increase to maintain renal perfusion. Since NSAIDs inhibit this effect, they
may lead to excessive vasoconstriction followed by reduction of the renal perfusion and the

GFR. This can even produce acute renal failure (ARF)*%.

4.4.2 EPIDEMIOLOGY
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RASIs

In a British study, 9/135 (7%) of the hospital admissions due to uraemia were related to the
use of an ACEI. In three of these cases, a renovascular disease was present, while in the other
six cases heart failure combined with an intercurrent illness was involved. This rather old
study also showed that, in a large British GP practice, renal function was only monitored in
29% of the patients after the start of an ACEI*%

NSAIDs

In a study assessing the relationship between NSAIDs and ARF, NSAID-use tripled the risk
[RR.= 3.2; 1.8-5.8]*°. COX-2 selective inhibitors have also been associated with an
increased risk of AFR 2,

An effect of NSAID use on the progression of chronic renal failure has been reported as well.
In patients older than 65 years, the risk of a reduced GFR was significantly increased by using
a high-dose NSAID [OR=1.3; 1.0-1.5]. Hereby a linear relationship was seen between the
cumulative NSAIDS dose and the alteration of the GFR. The risk of COX-2 selective
inhibitors was similar to that of NS-NSAIDs*?°,

‘4.4.3 RISK FACTORS

RASIs

Besides the risk factors mentioned in section 4.5.1, sepsis and calcineurin inhibitors
(ciclosporin, tacrolimus) also increase the risk of ARF in patients receiving RASIs. The
underlying mechanism is similar to that of the RASIs themselves®?.

In general, concurrent use of an ACEI and a low-dose thiazide diuretic does not affect renal
function. However, the combination of an ACEI with a loop diuretic may lead to uraemia,
when diuresis is so strong that it can no longer be compensated for by the mobilization of

oedematic fluids, which then results in a decrease in the effective arterial volume®%.

NSAIDs

An Australian study found a weak relationship between impaired renal function and NSAID
use in the previous month [OR,q; 1.8; 1.0-3.4], but the OR. was considerably higher in
patients with renal disease [6.6; 0.8-57.8] or with a history of gout or hyperuricaemia [7.2;
1.3-40.2]°%°. The latter finding is remarkable, since NSAIDs are generally considered as drugs
of first choice in gouty arthritis®?’.

The above mentioned study of the relationship between NSAID use and ARF has yielded
evidence to suggest that NSAID use increases the risk of ARF in a more than additive way in
patients with heart failure [RRqqj = 7.6; 2.7-21.6] or hypertension [RRag= 6.1; 2.5-14.8] and in

users of diuretics [RRaq; = 11.6; 4.2-32.2] or calcium channel blockers [RR,qj = 7.8; 3.0-20.5]
323

Combinations of RASIs and NSAIDs

In a Dutch case-control study, the risk for hospitalization due to functional renal impairment
in patients receiving ACEIs was higher, when an NSAID had been initiated in the previous
three months [OR,.g; = 2.2; 1.1 — 4.5]. This increase in risk was most marked in patients above
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70 years [OR,qj = 2.7; 1.0-7.2] and in patients who had started an NSAID in the previous three
months and had received at least three NSAID prescriptions [OR.g = 7.1; 1.8-28.7]%%,

Since ACEIs, NSAIDs and diuretics are all capable of reducing renal function, the literature
cautions against a so-called “triple whammy”, in which all three types of drugs are combined
with each other’®. This warning also applies to ARBs *and to COX-2 selective
inhibitors****?, No epidemiological studies have been found in literature, that explored the
extent to which such triple therapy is more dangerous than double therapy with two of these
agents.

4.4.4 RISK REDUCING STRATEGIES

RASIs

The Task Force already outlined in section 4.4.4 (sub a) a number of risk situations in which

measurements of potassium and creatinine are advisable. Renal function should also be

monitored in patients with generalized atherosclerosis (because of the risk of renal arterial
stenosis).

One should be particularly aware of the risk of impaired renal function when there is:

- Pre-existing renal impairment or renal arterial stenosis. The potential disadvantages of
renal effects of RASIs should be carefully balanced against the benefits of these agents in
patients with kidney diseases, including diabetic nephropathy. A systematic analysis of
randomized studies investigating the progression of renal insufficiency in users of ACEls
with pre-existing renal insufficiency (with or without diabetic mellitus or heart failure)
showed that continuation of the ACEI was preferable when GFR was reduced and/or
when the serum creatinine level was increased, if the latter did not rise more than 30%
above baseline®®.

- All ACEls except fosinopril have active metabolites which can accumulate, when renal
function is decreased, which increases the risk of adverse effects. The initial dose and
maximum dose of these drugs are therefore dependent on the creatinine clearance??*. On
the other hand, only the initial dose of olmesartan has to be adjusted in renal insufficiency
with a creatinine clearance > 10 ml/min, while this is not necessary for the other ARBs
(candesartan, eprosartan, irbesartan , losartan, telmisartan, valsartan) ***. However, all
ARBs can have a negative effect on renal function by affecting the RAS system.

- A reduction of the effective circulating volume e.g., due to heart failure (cave: intercurrent
illnesses such as gastroenteritis), inadequate fluid intake or forced diuresis. The risk of
uraemia by concurrent use of loop diuretics can be reduced by titrating the dose until the
patient does not lose more than 1 kg of body weight per day®**.

- Sepsis

- Use of an NS- NSAID or COX-2 selective inhibitor (see above)

- Use of a calcineurin inhibitor (ciclosporin, tacrolimus).
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NSAIDs

The most important precautionary measure to prevent that NS-NSAIDs and COX-2 selective

inhibitors lead to impaired renal function, is a careful weighing of their pros and cons in each

patient, whereby the following points should be taken into consideration:

- Cardiovascular contraindications and precautions (see section 3.4.4. sub c), including
pre-existing heart failure and hypertension;

- Renal disease or a history of gout/ hyperuricaemia;

- A reduced effective circulating volume (not only in patients with heart failure, but for
instance also in patients with cirrhosis, chronic renal impairment and dehydration)

- Concomitant use of drugs which may reduce renal function (such as a RASI or diuretic —
see also below). If an NSAID is to be added to a diuretic, the risk assessment should also
take into consideration that the indication of the diuretic (hypertension or heart failure)
plays an important role #**. If a loop diuretic is started in a patient who is already on an
NSAID, it is possible that the former is added to treat an adverse effect of the latter*.

Preferably, another kind of analgesic should be selected (such as acetaminophen). If an
NSAID cannot be avoided, it should be prescribed as shortly as possible in the lowest possible
dose .
Before prescribing NSAIDs to patients with gouty arthritis, careful attention should be paid to
their cardiovascular and renal risks. Gouty arthritis is often associated with cardiovascular
disorders (in which case NSAIDs should preferably be avoided if possible) and renal function
impairment in these patients is mainly related to their vascular risk factors®2"=3. If NSAIDs
are considered undesirable in such patients because of their potential cardiovascular and renal
effects, a corticosteroid may be given instead (under the proviso of adequate monitoring for
metabolic bone disease). If a corticosteroid is also considered undesirable (e.g. because it will
increase the risk of bleeding or glucose intolerance), colchicine may be a reasonable
alternative®7%3°33%

To reduce the risk of renal function loss in patients with chronic gout, one should not only

consider avoidance of NSAIDs but also strive for optimal control of hyperuricaemia, because

a combination of these two measures has been reported to improve renal function in these

patients®,

For patients who belong to the above-mentioned risk groups, it is recommended to check the

renal function before and one week after initiating an NSAID 2%,

Combinations of a RASI and an NSAID

Concurrent use of a RASI and an NSAID entails an increased risk, if the patient is over 70

years old, and it seems particularly hazardous when a diuretic is being used as well (see

section 4.5.3). The combination of a RASI and an NSAID should certainly be avoided, if

there is a history of renal hypoperfusion or impaired renal function®.

Furthermore it is important to consider the reason for prescribing the RASI?*:

- in nephropathy and after a myocardial infarction, the only risk to be considered is renal
impairment.

- in hypertension, the NSAID may also reduce the blood pressure lowering effect of the
diuretic, especially if the NSAID is used for more than two weeks.
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- in heart failure, there is a risk that this condition is deteriorated by the use of the NSAID
in such a way that hospital admission becomes necessary (see section 4.6.4). Preferably,
NSAIDs should be avoided in users of RASIs with heart failure. If an NSAID cannot be
avoided, the prescriber should monitor renal function and diuresis and should avoid
aggressive dehydration. Furthermore, the patient should be informed about the possible
symptoms of deteriorating heart failure??*. Patients who are at increased risk may monitor
and document their body weight on a daily basis under identical circumstances.
Symptoms that require the attention of the prescriber are an increase in body weight of > 2
kg in a few days, a reduction in exercise capacity, and worsening of dyspnoea or shortness
of breath?.

4.5 HEART FAILURE ASSOCIATED WITH NSAIDS

4.5.1 PATHOPHYSIOLOGY

The use of NSAIDs can exacerbate pre-existing heart failure. The proposed mechanism is that
renal function is reduced by the inhibitory effect of the NSAID on the prostaglandin
synthesis. Under normal circumstances, prostaglandins do not play a major role in
maintaining renal perfusion and GFR, but when the effective circulating volume is reduced
(e.g. heart failure, cirrhosis, chronic renal insufficiency and dehydration) the production of
prostaglandins is increased to sustain renal perfusion (cf. section 4.5.1.). NSAIDs inhibit this
effect and can thereby lead to excessive vasoconstriction followed by a reduction of the renal
perfusion and the GFR. This can then lead to oedema and sodium retention resulting in (the
aggravation of) heart failure®*.

NSAIDs can produce adverse interactions with drugs that are commonly prescribed to
patients with heart failure. In patients with a decreased circulating volume due to heart failure,
NSAIDs may reduce the effect of loop diuretics and subsequently cause a serious retention
of fluid. Under normal circumstances, the concomitant use of NSAIDs and RASIs does not
significantly affect the kidney. However, when renal perfusion or renal function is reduced,
both types of drugs will interfere with the physiological mechanism that sustains the GFR®%.

4.5.2 EPIDEMIOLOGY

Several studies have investigated the relationship between NSAID use and heart failure. In
two different studies, NSAIDs increased the risk for hospital admission due to heart failure
considerably in patients with a history of heart disease [OR = 26.3 and RRag = 9.9,
respectively], but not in patients without pre-existing heart disease?***’.

‘4.5.3 RISK FACTORS

Besides a history of heart disease, concurrent use of corticosteroids is also a risk factor.
Corticosteroids can cause sodium and fluid retention as a result of their mineral corticosteroid
activity®®.

‘4.5.4 RISK REDUCING STRATEGIES
a) Avoidance of NSAID
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Since a history of heart disease obviously increases NSAID-related hospital admissions and
since NSAIDs can interfere with drugs used in patients with heart failure, NSAIDs should
preferably be avoided in patients with heart failure®®***!, Agents such as sulindac or
nabumetone are no suitable alternatives, since they are as nephrotoxic as other NSAIDS
32! This is also true for COX-2 selective inhibitors, which have similar effects on the kidney
as NS-NSAIDs'**%,
b) Intensive monitoring and promotion of self-management
When an NSAID is necessary after all, intensive monitoring of the renal function and
clinical symptoms is of great importance®”. In such cases patients should be instructed on
how tomonitor their clinical status by themselves .

c) Discouragement of OTC NSAIDs
See section 3.4.4 (sub e)

4.6 RECOMMENDATIONS RELATED TO ELECTROLYTE
DISTURBANCES, RENAL INSUFFICIENCY AND HEART FAILURE

Electrolyte disturbances, general (section 4)

Recommendation 16.

Patients at increased risk of an electrolyte disturbance (hyponatraemia, hypokalaemia,
hyperkalaemia) receive oral and written information about this risk. This information should
not only outline the first symptoms of the electrolyte disturbance but also the risk situations
that can lead to increased fluid and salt loss (such as infection, vomiting, diarrhoea, physical
exertion, high environmental temperature) (Grade 2C). Vulnerable elderly are monitored
more closely, when they are temporarily at increased risk of fluid and salt loss (Grade 2C).

Hyponatraemia due to thiazide diuretics (section 4.2)
Recommendation 17.
When a thiazide diuretic is started or when its dose level is increased, the sodium level should
be checked in the first 5-9 days if (Grade 1C):

(@) The patient is at least 80 years old.

(b) The patient is at least 70 years old and also uses a SSRI, venlafaxine or a related drug,

NSAID, carbamazepine or loop diuretic.

When a thiazide user is at least 70 years old and starts to use an interacting drug (SSRI,
venlafaxine or related drug, NSAID, carbamazepine or loop diuretic), the sodium level should
be checked in the first 5-9 days (Grade 1C).
A thiazide user who is at least 70 years old requires careful observation (if necessary
supplemented with a check of the sodium level), when an intercurrent disease (such as diar-
rhoea or vomiting) increases the risk of an electrolyte disturbance (Grade 1C).

Hypokalaemia/dehydration due to potassium-losing diuretics (section 4.3)
Recommendation 18.

If a potassium-losing diuretic is started, potassium and creatinine levels are checked
beforehand if (Grade 1C):
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(@) The patient is at least 70 years old.
(b) one of the following situations applies:
- The potassium-losing diuretic is combined with a potassium-sparing diuretic.
- There is an increased risk of hypokalaemia or an increased risk from hypokalaemia
(e.g. pre-existent hypokalaemia, cardiac arrhythmia or coronary heart disease).
- The potassium-losing diuretic is combined with digoxin in absence of a potassium-
sparing agent (RASI, renin inhibitor or potassium-sparing diuretic).

Potassium and creatinine levels are checked again within 1-2 weeks after the start of a
potassium-losing diuretic and then every year and following every dose increase in any of the
following situations (Grade 1C):

a. If the patient is 80 years or older.

b. If the patient is > 70 years old and uses a combination of a potassium-losing diuretic
and a potassium-sparing diuretic.

c. If the patient is > 70 years old and simultaneous uses a potassium-losing diuretic and
digoxin in absence of a potassium-sparing agent (RASI, renin inhibitor or potassium-
sparing diuretic).

d. If the patient is > 70 years old and there is an increased risk of hypokalaemia or an
increased risk from hypokalaemia (e.g. pre-existent hypokalaemia, cardiac arrhythmia,
coronary heart disease or age > 70 years).

Hyperkalaemia due to RASIs and potassium-sparing diuretics (section 4.4)

Recommendation 19.

If a RASI or renin inhibitor is started, potassium and creatinine levels are checked beforehand

if:

(@) The patient is at least 70 years old (Grade 1C).

(b) There is an increased risk of hyperkalaemia or an increased risk from hyperkalaemia (e.g.
heart failure, cardiac conduction disorder, diabetes, renal insufficiency, simultaneous use
of a potassium-sparing diuretic (Grade 1B); simultaneous use of a thiazide diuretic and
loop diuretic (Grade 1C).

Potassium and creatinine levels are checked again within 1-2 weeks after the start of the RASI
or renin inhibitor and then at least every six months and following every dose increase in any
of the following situations:

(@) There is an increased risk of hyperkalaemia or an increased risk from hyperkalaemia (e.g.
heart failure, cardiac conduction disorder, diabetes, renal insufficiency, simultaneous use
of a potassium-sparing diuretic (Grade 1B); simultaneous use of a thiazide diuretic and
loop diuretic (Grade 1C), age > 70 years (Grade 1C);

(b) Within 1-2 weeks after the addition of a potassium-sparing diuretic to a RASI or renin
inhibitor and after every dose increase of such a potassium-sparing diuretic (Grade 1B).
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Recommendation 20.
When the user of a RASI is at increased risk of hyperkalaemia (Table 111), the prescribing of
NSAIDs (including COX-2 selective inhibitors) should be avoided if this is in any way
possible (Grade 1B).

Renal insufficiency due to RASISs (section 4.5)

Recommendation 21.

When prescribing a RASI, one should carefully weigh the expected benefits against the

increased risk of renal insufficiency and monitor the creatinine level in any of the following

situations:

- Pre-existing renal insufficiency or renal artery stenosis (cave: generalised atherosclerosis)
(Grade 1B).

- Reduced effective circulating volume (cave: heart failure, intercurrent diseases,
inadequate fluid intake or aggressive diuresis with a loop diuretic) (Grade 1C).

- Sepsis (Grade 1C).

- Simultaneous use of an NSAID (including COX-2 selective inhibitor) or calcineurin
inhibitor (ciclosporin, tacrolimus) (Grade 1C).

Recommendation 22.

In patients with existing renal insufficiency, one should take into consideration that most
ACEI may further compromise renal function through accumulation of an active metabolite.
Dose adjustment is not necessary for fosinopril and for most AT;-antagonists (with the
exception of olmesartan) (Grade 1B).

Renal insufficiency/heart failure due to NSAIDs (sections 4.5 and 4.6)

Recommendation 23.

If it is in any way possible, the prescribing of NSAIDs (including selective COX-2 inhibitors)

should not only be avoided in cardiovascular risk patients, including patients with heart

failure and hypertension (recommendation 15), but also in the following risk situations (Grade

1B):

- A history of renal disease.

- Reduced effective circulating volume (not only in patients with heart failure, but also, for
instance, in patients with hepatic cirrhosis, chronic renal insufficiency and dehydration).

- Simultaneous uses of drugs which may also compromise renal function, such as a RASI
and/or a diuretic ( the combination of these two drugs with an NSAID seems particularly
hazardous).

Before prescribing an NSAID to a patient with a history of gout/hyperuricaemia, one should
carefully assess the cardiovascular and renal risks, because gouty arthritis is often associated
with cardiovascular disorders (in which case NSAIDs should preferably be avoided — cf.
recommendation 15) and because gout/hyperuricaemia has been associated with an increased
risk of NSAID-induced renal insufficiency (Grade 1B).

59



If an NSAID cannot be avoided in a patient at increased risk, the NSAID should be prescribed
as short and as low as possible. Renal function should be checked before and one week after
the start of the NSAID (Grade 1C). The patient receives oral and written information on how
to recognize deterioration (Grade 2C).

5 OTHER ADVERSE DRUG REACTIONS
5.1 FRACTURES DUE TO FALL INCIDENTS

‘5.1.1 HARM AND IPCI DATA
In the HARM study 20 potentially avoidable hospital admissions were related to fractures due
to falls, 12 (60%) of which concerned patients over 80 years old. All of these cases involved
at least one psychotropic drug. In 13 (65%) cases different psychotropic drugs and/or alcohol
abuse played a role and in four (20%) cases three or four psychotropic drugs were involved.
In six (30%) cases it was remarkable that at least one psychotropic drug had been prescribed
at a dose level that was high considering the age and/or renal function of the patient.

5.1.2 PATHOPHYSIOLOGY

Psychotropic  agents  (benzodiazepines, sedatives/hypnotics, antidepressants, and
antipsychotics) increase the risk on fall incidents in elderly patients***3%. Different kinds of
mechanisms can play a role, such as delayed responsiveness, induction of muscular
hypotonia, dizziness, orthostatic hypotension and balance disturbances (which may also be
related to extrapyramidal side effects)>**34.

Certain cardiovascular drugs (antiarrhythmics Type 1a, digoxin and diuretics) can also
increase the risk of falls**. In the case of diuretics, dizziness may be induced by orthostatic
hypotension ** and the tendency to fall may also be increased by muscle weakness due to
hypokalaemia.

5.1.3 EPIDEMIOLOGY

Falls are a common problem in elderly people living at home: 30% of elderly > 65 years old
fall at least once a year and in half of these cases the elderly falls again within the next 12
months. Falls occur even more frequently in homes for the elderly and nursing homes: 30-
70% of the residents fall at least once a year and 15-40% fall twice a year or more often®***3%,
Approximately 10% of the fall incidents in the elderly lead to a severe injury, including hip
fractures (1-2%), other fractures (3-5%), trauma of the soft tissue and head injury (5%).
Especially hip fractures are characterized by an increased risk of permanent dependence and
increased mortality. In The Netherlands, 28,900 elderly people are annually hospitalized after
a fall, including 3,600 residents of nursing homes®**#,

In a Dutch study of 106 hospitalized patients > 70 years, 25 (24%) hospitalizations were
related to serious ADRs and in five of these patients (i.e., 5% of all hospital admissions) the

hospitalization had been preceded by a severe fall incident>®.

5.1.4 RISK FACTORS
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Drugs increasing the risk of falling are only one of the many risk factors for fall incidents in
independently living elderly people. Table XXII lists which factors have been identified as
independent risk factors in at least two different studies.

There is evidence to suggest that the risk of falling increases if more than one hazardous drug
is being used simultaneously®*®3%,

Benzodiazepines do not only increase the risk of falling, but also increase the risk of a hip
fracture by at least 509"

It has been reported more than once that the dose level of benzodiazepines can play an
important role®*434%3%0  As a result, the risk of falling may be reduced not only by
discontinuing a benzodiazepine altogether, but also by reducing its dose to a lower (geriatric)
level. Initial reports that short-acting benzodiazepines were safer than long-acting ones have

not been confirmed in later studies>38:35%3%2,

Table XXI1. Independent risk factors for fall incidents in the independently living elderly 3%,

Independent risk OR/RR/DR

Mobility impairment 0.5-3.9%
(balance, walking,

musculoskeletal problems)

Previous fall 1.2-3.3
Psychotropic drugs 1.6-28.3
Parkinson’s disease 7.7-9.5
Joint disorders 2.0-2.7
Dizziness 1.8-2.0
Difficulties with daily living 1.5-3.8
activities

Urinary incontinence 1.6-1.7
Visual impairment 1.2-2.3
Physical activity 0.4-0.6
Age 0.6-8.1
Polypharmacy 2.6-4.5
Female gender 1.6-2.1
Depressive symptoms 1.4-2.2
Cognitive impairment 1.1-5.0
a The value of 0.5 was from a study which showed that the ability to stand up quickly from one’s seat may be a protective factor

against falling.
OR =o0dds ratio; RR = relative risk; DR= density ratio (number of cases per 10.000 persons’ days of the exposed group divided by the
number of cases per 10.000 person’s days of the unexposed group).

‘5.1.5 RISK REDUCING STRATEGIES
a) Do not initiate or continue psychotropic drugs if it is not necessary to do so
The need to initiate psychotropic drugs in elderly patients only on strict indication does
not only apply to benzodiazepines, but also to other psychotropic drugs, such as
antipsychotics (including the atypical agents) and antidepressants. The prescriber should
realize that the prescription of combinations of psychotropic drugs is generally not
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evidence-based, whereas such combinations may entail an increased risk of falling. For
patients > 70 years old, the prescriber should assess whether there is an increased risk of
falling based on the patient record and a few short questions. The following factors are
among the most important clues that the risk of falling is increased®**:

- The occurrence of one or more falls in the preceding year (which usually is a strong

predictor of future fall incidents);
- A suspicion of impaired mobility (which can often be established based on the patient
record, direct observation or a simple test, such as the “get-up and go” test).

Elderly who are potentially prone to falling, can then be subjected to a more detailed
evaluation. Hereby it is advisable to assess the risk of fractures as well. This latter risk
depends on the risk of falling, the bone strength, and the so-called impact of falling. Bone
strength is determined by bone density, bone structure and bone quality, while the impact
of falling is associated inter alia with a low body mass index and the ability to react with a
protective response during a fall***. In Figure 1 an algorithm is presented, which may help
to estimate the risk of falling and the risk of injuries in daily practice. This algorithm has
been based on the available literature, expert opinion and the feasibility of its
implementation in daily practice, but it has not yet been validated scientifically. An
additional factor that may be taken into account is the vitamin D status of elderly people,
because adequate supplementation of vitamin D appears to reduce their risk of falling with
more than 20% and because higher levels of vitamin D seem to improve their muscular

strength®*®,

Figure 1. Algorithm for the detection of fall risks and fall injury risks (reproduced taken from

the Dutch CBO guideline on prevention of fall incidents in the elderly)***,

Contact because of a fall incident Contact NOT because of a fall
or fall injury incident or fall injury
\ 4
Fall in the past year?
] !
Repeated falls Single fall No fall
Mobility
impairment
Yes  [* Eracture risk
Syncope
Identifiable cause
v
no
A\ 4 \ 4 \ 4 l \ 4
Evaluation of fall risk No further action
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b)

Prescribers should not continue psychotropic treatment any longer than is strictly
necessary. This calls for formal moments of evaluation, in which the physician assesses
in a personal contact whether therapy is still indicated. This evaluation should also look at
falls or dizziness which may have occurred after the start of therapy. For benzodiazepine
derivatives and antipsychotic drugs the first re-evaluation should take place after 1-2
weeks. In the case of antidepressants used for a depression it is more convenient to
schedule the first reevaluation after 4-6 weeks (because their effects develop more
gradually). When long-term use cannot be avoided, the use of each psychotropic drug
should be evaluated at least yearly.

Intervention programmes

Judging from the available intervention studies, multidisciplinary and interdisciplinary
intervention programmes which first perform a multifactorial analysis and then take
targeted, if necessary multiple measures, seem to be the most useful. Elderly patients are
eligible for such programmes, if they have actually fallen and/or if they have known risk
factors for falling and injuries due to falling (including use of drugs increasing the risk of
falling). This is particularly relevant when elderly people have visited an emergency room
because of a fall***=,

Studies which have assessed how discontinuation of fall-promoting drugs affects the
frequency of falls and the severity of their consequences are still rare. In a double blind
study from New Zealand, gradual withdrawal of psychotropic drugs in elderly users aged
65 years was compared to the continuation of psychotropic drugs. After 44 weeks, the
intervention group showed a significantly lower risk of falling [HR = 0.3; 0.2-0.7]. The
researchers add, however, that permanent withdrawal was difficult to achieve®*.

In most studies that evaluated the discontinuation of drugs increasing the risk of falling,
this intervention was part of a multifactorial approach, whereby it is impossible to
determine in retrospect which part of the total effect can be contributed to this part of the
intervention®*¥**3, One could reason, however, that when an effective multifactorial
approach consisted inter alia of a critical review of drugs increasing the risk of falling, the
omission of this intervention from the total approach might compromise its effectiveness.
According to the Task Force, such a critical review should not only pay attention to
psychotropic drugs, but also to fall-risk-increasing cardiovascular drugs. In a Dutch study
of elderly patients, discontinuation of cardiovascular risk medications gave a similar
reduction of the risk of falling as the discontinuation of psychotropic drugs: HR = 0.4
[0.2-0.8] vs 0.6 [0.2-1.4]*.

Benzodiazepines and related agents

According to a Dutch textbook on drug therapy and GP guidelines on the treatment of
anxiety and sleeping disorders®®® the GP should first of all try to avoid that a new user
becomes a chronic user (i.e. for more than 1-2 months). If this fails, the GP should attempt
at least once to encourage the patient by means of a minimal intervention strategy to
discontinue the benzodiazepine or to come over for a consultation (e.g. by sending the
patient a letter, which informs the patient about the risks of continuing the
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benzodiazepine, or which refers the patient to a website application for individualized
counselling). This type of intervention is not labour-intensive and can be effective in
approximately 20-25% of the general patient population®'*. Another type of strategy is
the use of a gradual tapering scheme. This approach is labour-intensive, since it requires
gradual reduction of the dose to minimize the risk of withdrawal symptoms, but it may be
successful in up to two out of three patients®***%,

5.2 FRACTURES ASSOCIATED WITH GLUCOCORTICOIDS

5.2.1 HARM AND IPCI DATA

In the HARM study, 6 hospital admissions concerned fractures following the use of oral
corticosteroids without the addition of a bisphosphonate. Two patients were younger than 75
years, one patient was between 75 and 80 years old and three patients were 80 years or older.

5.2.2 PATHOPHYSIOLOGY

Oral glucocorticoids can adversely affect bone quality. Inhibition of bone formation and
stimulation of apoptosis of osteocytes play an important role. Several studies suggest that the
increased risk of fractures can only partially be explained by the reduction of bone mineral

density and that changes in bone quality also make a significant contribution®*.

5.2.3 EPIDEMIOLOGY
Observational studies have demonstrated that oral glucocorticoids are associated with an
increased risk of fractures *®%. In the largest study to date (performed in the British GPRD =
General Practice Research Database) the following relative risks were found®®*:

- RR =1.3[1.3-1.4] for non-vertebral fractures;

- RR =1.6[1.5-1.8] for hip fractures;

- RR =2.6[2.3-2.9] for vertebral fractures.

5.2.4 RISK FACTORS

The increased risk of fractures in oral glucocorticoid users is dose-dependent and is especially
increased in the first three months of therapy®’. A retrospective GPRD analysis showed that
even daily doses as low as 2.5mg of prednisolone equivalents (PEs) can be associated with an
increased risk®®. This study identified various other predictors as well and was able to present
a risk score on the basis of these risk factors, which estimates the long-term risk of fractures

in patients using glucocorticoids (Table XX111)*%.
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Table XXII1. Risk score for estimating the probability of a clinical osteoporotic fracture due to a
glucocorticoid®®,

Specific age (in years)

Daily doses of 7.5 mg PEs 8 6 5
Daily doses of 15 mg PEs 11 9 7
All ages
Age ( for each 10 years of age) 4
Male sex -6
Body Mass Index < 20 3
Body Mass Index > 26 -1
Smoker 1
History of fall in past 6 months 8
Fracture history prior to GC use 6
Other osteoporotic fracture Not applicable
during GC treatment
Disease/drug related risk factor (for each 2
factor)?
Recent hospitalization for underlying 4
disease
GC used for rheumatoid arthritis 1
GC used for non-infectious enteritis and 1
colitis
% Clinical osteoporotic fracture Total 5-year risk for fracture
= Score
jZ: — 30 6.2 %
—— 10 Years (6.0- 6.4)
22' 40 15.3 %
10 1ls 2Io 2Is e:o :;5 A‘:o 4‘5 slo sls (14.9-15.7)
Score 50 35.2 %
(33.7-36.6)

a  Inaprevious GPRD study, the following diseases and drugs were associated with an increased risk of fractures: a history of anaemia,

dementia, and cerebrovascular disease, or prescriptions in the previous 6 months for anticonvulsants, antiarrythmics,

hypnotics/anxiolytics, antidepressants or anti-Parkinsonian drugs®*.

PEs = prednisone equivalents; GC = glucocorticoid; RA = rheumatoid arthritis

The GPRD has also been used to investigate the risk of intermittent treatment with high daily
doses of > 15mg of PEs per day. If the cumulative exposure was low (a total dose of < 1g) the
risk for osteoporotic fractures was increased only slightly, but if the cumulative exposure was
high ( a total dose of > 1g) the risk was significantly increased>®®,

Discontinuation of the glucocorticoid reduces the risk of fractures to its background level,
except when the patient has been exposed to a high cumulative amount®®*.

Users of inhalation corticosteroids are also at increased risk of fractures, especially when
higher dosages are used. It is likely, however, that this risk is mainly related to the underlying

respiratory disorder®®.
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‘5.2.5 RISK REDUCING STRATEGIES
a) Addition of a bisphosphonate
Dutch Guidelines on the prevention and treatment of osteoporosis recommend the
addition of a bisphosphonate in the following situations>*®=%:
- if the patient will use more than 15 mg PEs per day for more than three months:
always
- if the patient will use a dose between 7.5-15 mg per day for more than three months::
only if the patient is a postmenopausal female, a male aged > 70 years or has
abnormally reduced bone density (since the risk of fractures is strongly increased in
these patients).
Care should be taken that these patients have an adequate intake of vitamin D and
calcium.™
The bisphosphonate should be continued for as long as the corticosteroid therapy lasts>®.
So far, its recommended maximum duration of therapy has been five years*®:. There are
no studies which demonstrate that the continuation of the bisphosphonate has beneficial
effects after discontinuation of the corticosteroid. Consequently, when the latter is
discontinued, the former can also be stopped, except when the risk of fractures remains
high after the corticosteroid has been stopped®®.

5.3 LOSS OF DIABETIC CONTROL ASSOCIATED WITH BLOOD
GLUCOSE-LOWERING AGENTS

5.3.1 HARM AND IPCI DATA

The HARM and IPCI studies comprised 26 potentially preventable cases due to disturbances
of diabetic control, which included at least 14 cases of hypoglycaemia and 6 cases of
hyperglycaemia. Nineteen (73%) patients used one or more types of insulin, while the other
27% were only treated with oral blood glucose-lowering agents. In 15(58%) cases the patient
was younger than 75 years, while in 6 cases the patient was 80 years or older. Possible
reasons for the loss of diabetic control are summarized in Table XXIV.

In 15 (58%) cases it was likely that the patient himself could have prevented hospital
admission; in 8 of these patients the insulin dosage had not been sufficiently tuned to the
dietary pattern or to an intercurrent illness. The remaining 11 (42%) cases might have been
avoided, if professional assistance and monitoring would have been more adequate. A
remarkable example was a case in which the insulin dosage remained unchanged even though
the body weight of the patient decreased significantly due to an ENT malignancy.

These results raise the question of how the education and professional guidance of insulin
users can be further improved. According to the Task Force, a general answer lies outside the
scope of its assignment to identify improvements of the “low hanging fruit” type. Instead,
this section is restricted to the reduction of hypoglycaemia in users of sulphonylurea (SU)
derivatives, which caused 4 of the 26 HARM/IPCI cases (15%) in which hospitalization was
due to a potentially preventable disturbance of diabetic control.
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Table XXIV. Possible reasons of 26 HARM/IPCI cases of potentially preventable diabetic dysregulation.
(Numbers refer to numbers of cases).

Possible reasons Type of treatment ~ Comments
Insulin No
insulin
Suboptimal self-management 13 2
Intercurrent disease 5 VVomiting, diarrhoea and/or fever

(4)
Malaise without extra glucose
monitoring (1)

Unwanted dietary pattern 3 2 No or insufficient food intake (4)
Suboptimal 6 5 In home for the elderly or a
support/monitoring nursing home (3)

Undertreatment/underdosing 2 1 Chronic therapy with 5mg

prednisone per day (1)
Diabetic pump was not filled well
after cleaning (1)

Overtreatment 2 1 Too much insulin was given by
caretaker (1)
Insulin dose unaltered, in spite of
weight reduction due to ENT
malignancy (1)

5.3.2 PATHOPHYSIOLOGY

Severe hypoglycaemia is the most important adverse effect of SU derivatives and related
agents. This complication is especially seen with the long-acting glibenclamide (glyburide).
Because of its long duration of action, the hypoglycaemia can be quite prolonged and can
return after treatment has initially produced an improvement®®°,

5.3.3 EPIDEMIOLOGY
In a retrospective cohort study in elderly users of blood glucose-lowering agents (> 65 years)
the risk of severe hypoglycaemia was 1.2 [1.1-1.4] per 100 person years for users of SU

derivatives versus 2.8 [2.5-3.1] for users of insulin”.

5.3.4 RISK FACTORS
In the above mentioned cohort study, the strongest predictor of hypoglycaemia was a recent
hospital discharge (in < 30 previous days) [RR= 4.5; 3.5-5.7]. Other independent risk factors
included advanced age [RR = 1.8; 1.4-2.3], a black race [RR = 2.0; 1.7-2.4], and simultaneous
use of at least 5 medications [RR = 1.3; 1.1-1.5].
Other studies have shown that the start of an SU derivative, pre-existing renal insufficiency, a
CYP2C9 genotype *3/*3 or *2/*3, the use of glibenclamide (versus other SU derivatives) and
interactions with drugs that potentiate SU derivatives all increase the risk of a severe or less
severe hypoglycaemia®*=".
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In a large case-control study in elderly patients, the risk of severe hypoglycaemia due to
glibenclamide was significantly increased, when co-trimoxazole was used simultaneously
[OR.g= 6.6; 4.5-9.7]°">.

Beta-blockers may increase the severity of hypoglycaemia and delay the recovery. They
modify and partially block the warning signs. Selective beta-blockers have these effects to a
lesser extent than non-selective beta-blockers. However, the ‘safety’ of selective beta-
blockers is only relative and may be lost when higher dose levels are used®*. RASIs may
decrease the blood glucose level in patients with diabetes and can thus increase the risk of

hypoglycaemia due to SU derivatives®.

‘5.3.5 RISK REDUCING STRATEGIES

a) Avoidance of glibenclamide, especially in elderly patients
The Dutch GP practice guideline on Diabetes Mellitus Type Il discourages the prescribing
of glibenclamide because of its relatively high risk of hypoglycaemia (which can
sometimes be severe). Moreover, this guideline cautions that hypoglycaemia can return
after a few hours because of the long-acting effect of glibenclamide®’.
The Task Force therefore recommends to add glibenclamide to the so-called Beers list of
medications, which are considered inappropriate for the use in elderly patients because
they entail the risk of severe adverse effects®>"".

b) Counselling of patients
Counselling of insulin users should not only pay attention to the importance of a geared
diet, but also to the risk of intercurrent illnesses.
The risk of hypoglycaemia during the use of SU derivatives is not only increased by
advanced age and renal insufficiency, but also by unusual physical exercise, and irregular
or reduced food intake **. Users of SU derivatives should therefore be informed on how
to deal with these risk factors. Especially if they are at increased risk of hypoglycaemia
(e.g. because of renal insufficiency or a potential drug-drug interaction) they should be
informed orally and in written form about its first symptoms.

5.4 LOSS OF DIABETIC CONTROL ASSOCIATED WITH
GLUCOCORTICOIDS

5.4.1 HARM AND IPCI DATA

In the HARM study, six cases of serious hyperglycaemia were associated with the use of
glucocorticoids. Three (50%) patients were younger than 75 years. In three patients latent
diabetes became manifest, in two cases pre-existing diabetes deteriorated, and in one case this
remained unclear.

5.4.2 PATHOPHYSIOLOGY
Glucocorticoids can cause hyperglycaemia by decreasing the sensitivity of the liver and
peripheral tissue to insulin. Therefore gluconeogenesis in the liver can increase while the
uptake of glucose in muscle and fat tissue is reduced .
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‘5.4.3 EPIDEMIOLOGY

In a randomized study of the effects of a high-dose course of glucocorticoids in patients with
COPD, hyperglycaemia was developed in 24/160 (15%) of the corticosteroid users versus
4/111 (4%) of the placebo users. In the corticosteroid users, hyperglycaemia usually
developed in the first few days after the onset of therapy, and 16/24 (67%) patients had a
history of diabetes *'®,

An observational case-control study has shown that oral glucocorticoid users are at increased
risk for a hyperglycaemia requiring blood glucose-lowering therapy compared to non-users
[OR =2.2;1.9-2.6] *°.

‘5.4.4 RISK FACTORS

In the above mentioned observational study the risk of hyperglycaemia was highest during
the first six weeks of the glucocorticoid therapy. The dose-level seemed to be relevant as
well*® The risk gradually increased from an OR = 1.8 [1.5-2.0] for exposures below 10 mg
PEs per day to OR = 10.3 [3.2-33.9] for exposures > 30mg PEs per day.

Braithwaite et al. assert that the risk of severe or prolonged hyperglycaemia is not that high,
when only a single injection of glucocorticoid is given or when the steroid is tapered quickly
within 2 weeks*®.

In a study of patients with primary renal diseases, 17/42 (41%) patients developed diabetes
during corticosteroid therapy. Advanced age and a high body mass index were independent

risk factors for the occurrence of this adverse effect®®?.

‘5.4.5 RISK REDUCING STRATEGIES

a) Monitoring of blood glucose levels and, if necessary, initiation/adaption of blood glucose-
lowering treatment
A hyperglycaemic effect is often only noticeable, when >7.5mg PEs per day are used. In
such cases, it is advisable to monitor the glucose level regularly during and after
discontinuation of the corticosteroid therapy and to adjust the dose level of the blood
glucose-lowering treatment, if hyperglycaemia occurs?.
Braithwaite et al. advise to measure the glucose level prior to corticosteroid therapy and
each 1-2 weeks after the start of the therapy. They also raise the possibility that the patient
can self-monitor the presence of glucose in the urine during the first 4 weeks of treatment.
If diabetes develops, self-monitoring of the blood glucose level should be considered°.
The literature is divided about the issue whether an oral blood glucose-lowering agent is
adequate or inadequate, when glucocorticoid users develop mild hyperglycaemia. It is
more obvious that more severe cases of hyperglycaemia should be treated with insulin,
especially if the patient is already known to have diabetes. Since corticosteroids can
increase the resistance of diabetic patients to insulin, their need for insulin may become
1.5 to 2 times as high. It may even be necessary to adapt the insulin dosage on a daily
basis38°;382.
In general, the effects of glucocorticoids on the glucose level subside quickly after their
discontinuation (i.e, within 2 days after stopping the steroid) **2. One should be aware of
the risk of hypoglycaemia when a blood glucose-lowering treatment has been started or
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adjusted because of a glucocorticoid therapy and that glucocrticoid is subsequently
discontinued®®,

b) Counselling of the patient
When a glucocorticoid therapy is initiated, diabetic patients should be informed about the
risk of hyperglycaemia and its first symptoms (thirst, dry mouth, frequent miction, and

fatigue). If necessary, patients should contact their physician?“,

5.5 BRADYCARDIA ASSOCIATED WITH DIGOXIN AND/OR
SOTALOL

‘5.5.1 HARM AND IPCI DATA

Fourteen potentially preventable hospital admissions were associated with relatively high
dose levels of digoxin and/or sotalol. In 10 (71%) of these cases bradycardia (with or without
a collapse) was documented. In at least 12 cases, one of the following risk factors was
present: renal impairment (8x), age > 80 years (7x), concomitant use of verapamil or
diltiazem (3x), concurrent use of sotalol with metoprolol and amiodarone (1x), and
simultaneous use of two dose levels of digoxin (0.25 and 0.125 mg/day) after the old dose
level of 0.25 mg/day) had been revised to a dose level of 0.125mg/day (1 x).

The Task Force focuses on digoxin and sotalol, because in the pooled HARM/IPCI data,
bradycardia was most often related to these two drugs. Only one case of bradycardia
concerned metoprolol and one other case concerned amiodarone, whereas 10 cases of
bradycardia were associated with digoxin and/or sotalol.

5.5.2 PATHOPHYSIOLOGY

Digoxin

As digoxin has a narrow therapeutic window, most cases of adverse effects involve an
intoxication. Digoxin does not only increase cardiac contractility (positive inotropic effect),
but also reduces heart frequency (negative chronotropic effect) and depresses A-V conduction
(negative dromotropic effect). A toxic digoxin level can lead to severe bradycardia and
blockade of the A-V conduction®®.

Sotalol

The risk of bradycardia during the use of sotalol is inherent to the pharmacological effect of
this beta-blocker. In addition, sotalol may produce torsade de pointes (ventricular arrhythmia)
by prolonging the QT interval®.

‘5.5.3 EPIDEMIOLOGY

Digoxin

In a Dutch study of the risk of hospitalization due to intoxication with digoxin, there were
1286 of such admissions (0.04% of all acute admissions) in 2001-2004. The incidence was
48.5 [45.9-51.2] per 100,000 prescriptions, which corresponded to 1.94 admissions per 1000

treatment-years®®.
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Sotalol
The literature has not yielded epidemiological data about the chance that sotalol leads to
hospitalization because of severe bradycardia .

5.5.4 RISK FACTORS

Digoxin

In observational studies, the risk of digoxin toxicity was univariately related to such factors as
advanced age, renal impairment, hypokalaemia, hypomagnesaemia, hypercalcaemia, hypoxia,
ischemic heart disease, hypothyroidism, and concurrent use of interacting drugs (e.g.
amiodarone, propafenone, quinidine, verapamil and clarithromycin) *°¥¢3% |y one study,
the only risk factor which remained after multivariate analysis was the dose level of
digoxin®®. In another study, a high dose of digoxin (>25mg/day), advanced age (>80 years),
renal insufficiency and drug-drug-interactions were independent risk factors®’. The Task
Force is of the opinion that the prescribing of digoxin to an elderly patient (i.e., > 70 years)
requires adequate knowledge of the renal function of that particular patient. The dispensing
pharmacist should have access to that information to verify that the prescribed dose of digoxin
corresponds to the patient’s renal function.

There are divergent opinions about the contributory role of that hypokalaemia may play in the
development of digoxin toxicity (and thereby about the advisability to monitor potassium on a
regular basis if digoxin is combined with a potassium-losing diuretic) ?**?®8. On the one hand,
there is actual evidence that hypokalaemia can increase the risk of digoxin toxicity from a
study in twelve patients with advanced heart failure. In this study all patients received a high-
dose loop diuretic in addition to digoxin and had normal digoxin and potassium levels, until
hypokalaemia was created by stopping their potassium supplement or potassium-sparing
diuretic. In 6 cases, this led to cardiac arrhythmias that resembled a digoxin intoxication
(while they continued to have normal digoxin levels)®. A subsequent study showed that
hypokalaemia can lower the clearance of digoxin by reducing its tubular secretion®®. On the
other hand, the risk of diuretic-induced hypokalaemia in patients with heart failure is less
likely, since these patients are usually also treated with one or more potassium-sparing agents
(RASI, aldosterone antagonist)®****%2. All in all, the monitoring of the potassium level seems
to be especially relevant, when digoxin is combined with a potassium-losing diuretic without
the addition of a potassium-sparing drug.

Sotalol
The risk of sotalol toxicity is increased by renal insufficiency and by the concurrent use of
interacting drugs (e.g. verapamil and diltiazem)?*. The risk that sotalol leads to prolongation

of the QT interval and torsade de pointes is increased by hypokalaemia®®.

‘5.5.5 RISK REDUCING STRATEGIES

Digoxin

Digoxin should be given in lower initial and maintenance doses in elderly patients, patients
with impaired renal function or impaired thyroid function. Renal function and serum
electrolytes should be regularly measured®**.
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The risk of toxicity in digoxin users is also increased by interacting drugs such as quinidine,
amiodarone, propafenone, cyclosporine, macrolides, itraconazole, verapamil and diltiazem %%,
According to a recent report of the Dutch Inspectorate, combinations of digoxin with
macrolides or itraconazole should not be dispensed>*.

Sotalol

Before sotalol is initiated or before its dosage is increased, it is advisable to check the ECG as
well as the renal function and electrolyte levels of the patient. If renal impairment is present,
the dose level should be reduced under the guidance of the creatinine clearance®.

One should be aware that the risk of sotalol toxicity is also increased by concurrent use of
verapamil or diltiazem?*. As the risk of bradycardia due to sotalol is based upon the
pharmacological action of this beta-blocker, no other beta-blockers should be given

simultaneously (although there are exceptions to this rule in cardiologic practice).

5.6 SEVERE CONSTIPATION ASSOCIATED WITH OPIOIDS

5.6.1 HARM AND IPCI DATA

In the HARM and IPCI studies, 11 cases of serious constipation and ileus were seen, in which
an opioid had been used, either without the addition of any laxative or in combination with an
unsuitable laxative (e.g. psyllium). At least 6 of these patients were below the age of 75 years.

5.6.2 PATHOPHYSIOLOGY

Among the various effects of opioids on the Gltract are reduction of bowel motility, bowel
secretion and blood circulation, which may result in dry hard faeces. When opioids are used
chronically, constipation is the most frequent adverse reaction and patients rarely develop

tolerance to this effect®®.

5.6.3 EPIDEMIOLOGY
Estimates of the frequency of constipation in opioid users, who developed constipation in
randomized trials, vary between 15% and 90%°%. Of the terminal patients using opioids, 90%

may need a laxative®®.

5.6.4 RISK FACTORS

No observational studies have been found in the literature which looked at risk factors for
developing severe constipation during opioid therapy. According to reviews, it seems likely
that strongly acting opioids entail a larger risk than weakly acting ones®*®® and that elderly

patients are at increased risk compared to younger ones®®’.

5.6.5 RISK REDUCING STRATEGIES

It is generally recommended to combine opioids with a laxative to prevent constipation,
unless there is an obvious reason for not doing so (e.g. acute abdominal pain of unknown
cause, intestinal obstruction or diarrhoea) ****%"2% Studies in the Netherlands and elsewhere
suggest that opioid users do not always receive a laxative and that there is room for
improvement in this respect®* %! However, one should be aware that laxatives only
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counteract constipation without preventing all gastrointestinal adverse effects of opioids®****%

and there are also patients who do not really require a laxative. The report even suggests that
it it may be useful to discontinue laxative therapy in terminal patients*®®. Consequently, a
laxative should not be added routinely, but always as the result of a conscious decision. If one
decides to withhold laxative co-therapy, this should be properly documented in the patient
record so that it can be audited how often one has omitted a laxative unintentionally.

There are no comparative randomized trials which indicate the most suitable laxative in users
of opiates. Emollients as monotherapy are usually not effective®*3"3%  Bulk-producing
laxatives have the disadvantage that they have to be taken with sufficient amounts of fluid,
which is often problematic in terminal patients. With insufficient fluid intake, they may
develop a gelatinous mass which may lead to complete obstruction, especially if a
subobstruction is already present®*>3%,

The literature often prefers a combination of a contact laxative (e.g. senna) with an emollient
(docusate sodium) on the basis of practical experience®**%*"*® Dutch sources advise to start
with an osmotic laxative (e.g. lactulose or macrogol) and to add a contact laxative if this
produces insufficient results**>*®. In a study in terminal patients, 27 (77%) of 35 opioid users
who received a laxative (principally lactulose) were still constipated. In these patients the
dose of lactulose used was too low to be effective, while higher (effective) doses would have

produced adverse Gl effects®®.

5.7 RECOMMENDATIONS RELATED TO REMAIN ADRS

Fractures due to fall incidents (section 5.1)

Recommendation 24.

Psychotropic drugs (benzodiazepines and related agents, classical and atypical antipsychotic
agents, tricyclic and non-tricyclic antidepressants) may only be started in elderly patients on
strict indication (cave combinations) (Grade 1B).

When patients are > 70 years old, the prescriber asks about fall incidents in the past year and
assesses (on the basis of direct observation and the medical record) to which extent the patient
has impaired mobility. If this assessment shows an increased risk of falling, the risk of fall
injury should be examined more closely (Grade 1C).

Recommendation 25.

The prescriber assesses periodically in a personal consultation with the elderly patient,
whether it is still necessary to continue psychotropic drugs and those cardiovascular drugs
which also increase the risk of falling (antiarrhythmic agents type la, digoxin, diuretics)
(Grade 1B).

The first reassessment of treatment should take place at 1-2 weeks after starting a benzodia-
zepine or antipsychotic agent and at 4-6 weeks after starting an antidepressant (Grade 1C).
If long-term treatment cannot be avoided, the use of all drugs which increase the risk of
falling is reassessed at least annually (Grade 1C).
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Recommendation 26.

Elderly patients who have fallen repeatedly within one year and/or have visited an emergency
department because of a fall, qualify for a multifactorial intervention which does not only
encompass reconsideration of all drugs, which increase the risk of falling but also pays suffi-
cient attention to other risk factors (Grade 1C).

Recommendation 27.

If a benzodiazepine (or related agent) is used to treat insomnia or anxiety for a longer period,
one should try at least once to discontinue the therapy by means of a minimal intervention
strategy (such as a discontinuation letter or a derivative web application) or by means of
gradual dose tapering (Grade 1B).

If an elderly user does not succeed in the complete discontinuation of the benzodiazepine, an
attempt should be made to reduce the dose level (Grade 1B).

Fractures due to glucocorticoids (section 5.2)

Recommendation 28.

When a patient will use > 7.5 mg prednisone equivalents per day for more than three months,
the addition of a bisphosphonate is recommended in the following situations (Grade 1B):

- For doses > 15mg per day: always.

- For doses of 7.5-15mg per day: when the patient is a postmenopausal female or a male >

70 years old or when bone density is abnormally reduced.

Besides the bisphosphonate, an adequate intake of calcium and vitamin D is relevant (Grade
1B).

The bisphosphonate is continued for as long as the corticosteroid therapy is continued, with a
maximum of five years (Grade 1C).
After discontinuation of the corticosteroid, the bisphosphonate can also be discontinued,
unless the risk profile is still increased (Grade 1C).
When a glucocorticoid is used in high intermittent doses of > 15mg prednisone equivalents per
day, protective therapy should be emphatically considered, when the total cumulative exposure
of the patient exceeds 1g prednisone equivalents (Grade 2B).

Hypoglycaemia due to blood glucose-lowering agents (section 5.3)

Recommendation 29.

It is not advisable to prescribe glibenclamide to patients > 70 years, because the risk of a
potentially serious hypoglycaemia is relatively high (Grade 1B).

Recommendation 30.

Users of oral blood glucose-lowering sulphonylurea derivatives should be informed about the
risks of unusual physical exercise, an irregular dietary pattern or reduced food intake, and also
about how to manage these risks (Grade 2C).

They should also receive oral and written information about the first symptoms of
hypoglycaemia, especially when they are at increased risk of hypoglycaemia (e.g., because of
renal insufficiency or a potential drug-drug interaction) (Grade 2C).
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Hyperglycaemia due to glucocorticoids (section 5.4)

Recommendation 31.

When a glucocorticoid therapy with > 7.5mg prednisone equivalents per day is started, the
blood glucose level should be checked (unless the treatment consists of a single injection)
(Grade 1C). If necessary, blood glucose-lowering treatment is initiated or adapted under
guidance of these test results. In more severe cases of hyperglycaemia, insulin is preferable to
an oral blood glucose-lowering agent (Grade 1C). Patients are advised to be attentive to
symptoms of hyperglycaemia (thirst, dry mouth, increased diuresis, fatigue) and to consult
their physician if necessary (Grade 2C).

When there is no evidence that the patient has diabetes, the glucose level is checked before
therapy is started and 3-7 days after its start. When a risk factor is present (e.g., a renal disease
or a high corticosteroid dose of > 15mg prednisone equivalents per day) one or more
additional checks should be considered (Grade 2C).

When the patient is known to have diabetes or develops hyperglycaemia during corticosteroid
use, it is advisable to check the glucose level more frequently (every 1-2 weeks in the
beginning of therapy) (Grade 2C).

Recommendation 32.

When blood glucose-lowering treatment has been started or adapted because of glucocorti-
coid-induced hyperglycaemia, the risk that hypoglycaemia may develop when the cortico-
steroid treatment is discontinued again should be considered (Grade 1A).

Bradycardia due to sotalol and/or digoxin (section 5.5)

Recommendation 33.

When digoxin and/or sotalol are given to elderly users, risk factors for the development of

bradycardia should be carefully considered:

- Renal function should be checked before the start of the treatment, before each dose
increase and subsequently at least once a year (Grade 1B).

- Combinations with other cardiovascular agents that can enhance their effects (such as
verapamil and diltiazem) should only be given on strict indication (Grade 1B).

- Sotalol should only be combined with another beta-blocker on strict indication (Grade
1B).

- The risk of drug-drug interactions between digoxin and potentiating non-cardiovascular
drugs (macrolides, itraconazole, ketaconazole) should be carefully controlled (Grade 1B).

- When digoxin is added to a potassium-losing diuretic without the addition of a
potassium-sparing agent (RASI, potassium-sparing diuretic), the potassium level should
be checked before the start of the therapy, before each increase in dose, and subsequently
at least once a year (Grade 1C).
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Serious constipation due to opioids (section 5.6)

Recommendation 34.

Each opioid user should be simultaneously treated with a laxative, except when there is a
good reason not to do so (e.g. a joint decision by prescriber and patient to effectuate this
measure not immediately). In such cases, the prescriber records the specific reason and
periodically reassesses the need for a laxative (Grade 1C).

The prescriber who selects an osmotic laxative (e.g. lactulose or macrogol) as monotherapy, ,
regularly inquires whether this agent is effective and adds a contact laxative (e.g. sennosides
or bisacodyl) if necessary (Grade 1C).

6 DISCUSSION

The HARM-wrestling Task Force established that seven types of pharmacologically
predictable adverse effects (haemorrhages; electrolyte disturbances; fractures; disturbances of
diabetic control; renal insufficiency and heart failure; constipation; and bradycardia) with ten
long existing drugs classes (VKAs, PAIs, NSAIDs, diuretics, RASI, central nerve system
(CNS) medication, corticosteroids, blood-glucose lowering drugs, opioids and cardiac drugs
(sotalol/digoxin)) were responsible for more than half of all the potentially preventable
hospital admissions. As a consequence, clinical drug risk management should focus not only
on pharmacovigilance to detect new risks of new drugs but also on intervention measures to
reduce specific old risks of specific old drugs.

The Task Force drew up 34 specific recommendations to reduce these potentially preventable
HARMs in a quick win way. Many of these recommendations were already present in
prevailing clinical practice treatment guidelines, so pursuing a rapid reduction of the observed
HARMs is more about implementing and reinforcing existing guidelines than about replacing
them*®. The recommendations do not only focus on risk medications, but also on risk patients
and risk situations . More often than not, recommendations could not be based on definitive
randomized trials but had to be derived from well-designed and well-performed observational
studies and general pharmacological common sense.

Besides specific recommendations, the Task Force identified 9 general issues, such as the
need to assign one main physician to each complex risk patient, the need to provide timely
feedback about actual HARMSs from the hospital to general practice (to avoid that patients are
injudiciously reexposed after discharge), and the need to inform patients about first alarm
symptoms and signs without frightening them.

Roughly speaking, half of the recommendations of the Task Force are about appropriate
prescribing (e.g., giving drugs only on strict indication or adding a protective drug), a quarter
about careful follow-up (e.g., laboratory monitoring and appropriate duration of therapy), and
another quarter about adequate communication (with the patient and with other healthcare
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providers). Many of the recommended actions cannot be postponed until the next medication
review but should already be carried out as soon as a treatment is started or changed.

Both the specific and the general issues can only be implemented if different health care
parties recognize their importance and stimulate better communication between health care
professionals.

Although economic analyses were beyond the assigned scope of the Task Force, the time has
come to vigorously execute implementation strategies that are as much evidence-based as
possible; to target barriers to change and their underlying causes; to recognize and distinguish
risk medications, risk patients, risk processes, and risk healthcare providers; and to consider
that different prescribers may require different methods of implementation *®°. It should be
emphasized that many of the recommended actions cannot be postponed until the next
medication review but should already be carried out as soon as a treatment is started or
changed*®.

The beneficial and adverse effects of the recommended interventions should be monitored,
not only to assess the progress of implementation but also to increase our current evidence
base. When interpreting the results of monitoring, it is not realistic to expect total success,
since individual HARMs may be less preventable in practice than in theory. Moreover,
prescribers may have a sound reason to disregard an advice in an individual patient. If this is
the case, the reason for the deviation should be recorded to facilitate transfer of patient data,

to advance quality assessment, and to enrich future scientific analyses*®”.

7 CONCLUSIONS

Two independent studies (the IPCI study and the HARM study) have shown that 5.1%- 5.6%
of all unplanned hospital admissions in The Netherlands are medication related®*®”. Pooling
of their data yielded a total of 829 HARMs (hospital admissions related to medications), of
which 44% were judged as potentially avoidable.

Seven types of pharmacologically predictable adverse effects with ten long existing drugs
classes were identified. 34 drug-specific recommendations and 9 general issues were
developed. More often than not, recommendations could not be based on definitive
randomized trials but had to be derived from well-designed observational studies and general
pharmacological common sense.

More than 50% of the potentially avoidable HARMS are due to ten well-known old drug
classes and these as HARMSs constitute a significant public health problem. Therefore, the
Task Force underlines the need to implement its recommendations into current clinical
practice.

77



Further research is still needed to assess the cost-consequences and cost-effectiveness of some
recommendations, and to monitor the implementation of the recommendations and their effect
on the incidence of potentially preventable HARMs.

FOOTNOTES

1  This variation is partially caused by different definitions ““.

2 If a VKA therapy is restarted after a bleeding incident, it is important to eliminate risk
factors. Depending on the therapeutic range (INR 2-3, 2.5-3.5, or 3-4), it may be possible
to lower the target range (e.g., to 2.0-2.5). However it is not easy to establish a target
range that is only 0.5 INR wide, especially not in users of acenocoumarole.
Phenprocoumon levels are more stable, but is the long action of this drug can be a
disadvantage for patients at risk*®.

3 Table XXV shows the numbers of high GI complications per 1000 person years for
NSAID and/or ASA users in different age categories and with different gastrointestinal
histories. This table is derived from figure 3 in reference’®, which was based on the
following assumptions concerning the numbers of complications per 1000 person years:

e Approximately one in the general population;

e Exponential increase from <1 below the age of 60 to > 5 at the age of 85;

e In each age group, the risk is two times higher for men than it is for women;

e If the patient has a history of upper gastrointestinal pain/dyspepsia, an uncomplicated
ulcer or a complicated ulcer, the risk is increased by a factor of 2, 6, and 10,
respectively;

e NSAID use increases the risk by a factor of 3-4 (without an ulcer in the patient’s
history) or 2.5 (with an ulcer in the patient’s history);

e ASA increases the risk by a factor of 2.
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Table XXV: Numbers of upper gastrointestinal complications per 1000 person years in patients using NSAID

and/or ASA in different age categories'®".

Drug Use NSAID without ASA*  ASA without NSAID?  NSAID plus ASA®

Ulcer(complicati No yes No Yes No Yes
on) in the history

Age category

20-60 years 16- 64 [H- 0.8 - 4.8 - 32-128 -
20.0 3.2 40.0

60-69 years 48-192 AN - 2.4 - 9.6 - 38.4 -

0.9 9.6

70-79 years 7.25128.5|32 A8 3.6 -

14.4

> 80 years 12.03438.0p54. O 6.0 -

24.0

The numbers have been reproduced as white characters against a background if the Dutch CBO Guideline on the prevention of
gastric damage in NSAID users recommends to take preventive action (age above 70 years or ulcer (complication) in the patient’s
history). The numbers have been reproduced as blak characters against a grey background if the Dutch CBO Guideline recommends that
the taking of preventive action should be seriously considered(age between 60 and 70 years or, concurrent use of NSAID and ASA).
These CBO recommendations come down to the of preventive action when the expected number of cases per 1000 person years
is > 7.2 and to the consideration of preventive action when the expected number of cases per 1000 person years is > 3.2. These limits
have been applied to mark when preventive action should be or considered in the spirit of the Dutch CBO Guideline®.

NSAIDs = non-steroidal anti-inlammatory drugs; ASA = acetylicsalicylic acid.

4

In a Dutch study PPIs increase the risk of pneumonia [ORgqj =1.73;1.33-2.25]; the ORygj
varied between 1.23 [0.78-1.9] 3 for doses < 1 DDD (defined daily dose) and 2.28 [1.26-
4.10] for doses > 1DDD*®. An increased risk for pneumonia (mainly in the first week
after the start of the PPI) was also shown by Danish researchers. However, the latter
study did not show a significant effect of different dose levels*°. In a third study, the
start of PPI therapy within the last 2 weeks was associated with an OR,g; of 3.21 [2.46 to
4.18], but no statistically significant association was seen for longer-term PPI therapy*'.
Other recent studies have associated PPI use with an RRaq; = 1.16 [1.03-1.31] 412. \ith an
ORygj = 1.55[1.38-1.77] 3 hut without a significant impact on short-term and long-term
mortality in pneumonia cases***; and with an adjusted rate ratio of 1.16 [1.11-1.22]**°.
According to a comment accompanying the latter study, its result can be equated with 4
extra hospitalisations for pneumonia each year for every 1000 elderly people prescribed a
PPI. The comment adds as a cautionary note that the study did not firmly establish a
causal association and that the increase might also have been due to unidentified
confounders (e.g., co-morbid conditions giving rise to an increased risk of pneumonia in
the first place) “'°. It is widely accepted that it is hazardous to interpret increased risks
from case-control studies as real evidence of increased risk, when they have a low
magnitude (i.e., an OR4gj or RRag; < 2), because bias (e.g., due to residual confounding
factors, misclassication of diagnoses, or selection bias) may account for such apparently
weak associations* "%,

A positive association between long-term PPI use and the development of osteoporotic
fractures (especially hip fractures) has been found in five of the six case-control studies
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which addressed this issue (see Table XXVI). The magnitude of the association was
mostly low (i.e., ORagj Or RRagj < 2) which raises a question of whether the reported
increases in risk were real (cf. note 4). The possibility of a real association is supported
by increased responses to higher daily doses and/or longer duration of PPI use in some of
the studies. In the only negative study, no increased risk was seen after the exclusion of
patients with major medical risk factors (e.g., alcoholism, convulsions/epilepsy, psychotic
conditions, fall incidents, confusion/ agitation, Parkinson’s disease, etc.), which suggests
that the associations observed in the other studies may have been the result of residual
confounding or effect modification*”’. In another study, an excess fracture risk was only
present in long-term PPI users with at least one additional risk factor for the development
of fractures (e.g., alcohol abuse, arthritis, diabetes, kidney disease, glucocorticoid use).
The overall fracture incidence in subjects with > 1 yr supply of PPIs was 3.24 per 1000
person-years compared to 2.14 per 1000 person-years in persons not exposed to PPIs*.

Commentators**®#2342* and the reporting investigators themselves generally conclude that
these findings are insufficient to relinquish PPI use, when patients have a clear indication
for treatment (such as the prevention of NSAID-related complications). Some add as
cautionary notes that PPIs should not be used in higher doses or for longer duration than
is necessary and that patients who require long-term PPI therapy should be encouraged to
take the recommended daily amounts of calcium and vitamin D. In a cross-sectional
study, PPl use was only associated with an increased risk of non-vertebral fractures in
men, who were not taking calcium supplements (HR = 1.49; 1.04-2.14) **. So far, how-
ever, no other studies have reported on the extent to which interventions with calcium
and vitamin D supplementation may modify the association between PP1 use and fracture
risk*?%. If calcium supplementation in PPI users is considered desirable, calcium citrate is
preferable to calcium carbonate, because calcium absorption from the Ilatter is

significantly decreased when the patient is on PP therapy*?®*%,
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Table XXVI. Case-control studies of the association between PPI use and fractures
Reference Study End Outcome (95% CI)

Vestergaard et al. Any fracture ORg; for PP1 use within last year
429 1.18 [1.12-1.43]
OR,q for different types of fracture
1.45 [1.28-1.65] for hip fractures
1.60 [1.25-2.04] for spine fractures
OR,; for different exposures to PPIs within last year
1.16 [1.06-1.26] for exposure to <25 DDDs
1.34 [1.26-1.42] for exposure to 25-99 DDDs
1.14 [1.09-1.19] for exposure to > 100 DDDs

Yang et al. %’

Hip fracture in subjects > ORgqj for PPluse > 1 yr
50 yr 1.44[1.30-1.59]
OR.gj With increasing duration of PPI use
1.22[1.30-1.59] for 1 yr
1.41[1.28-1.56] for 2 yr
1.54 [1.37-1.73] for 3 yr
1.59 [1.39-1.80] for 4 yr
OR.qj below or above average daily dose of 1.75
1.40 (1.26-1.54) for daily dose < 1.75

2.65 [1.80-3.90] for daily dose > 1.75

Targownik et al.

Osteoporotic fracture (hip,  OR.g; for osteoporotic fracture with increasing duration of PPI use
vertebra, wrist) in subjects 1.28[0.93-1.77] for < 6 yr
> 50 yr 1.92 [1.16-3.18] for > 7 yr
ORj for hip fracture with increasing duration of PPI use
1.43[0.97-2.11] for <4 yr
1.62 [1.02-2.59] for <5 yr
2.49 [1.33-4.67] for <6 yr

4.55[1.68-12.29] for> 7 yr

Kaye et al. “* Hip fracture in subjects RR,g; for any PPI prescription
aged 50-79 yr without 0.9[0.7-1.1]
major risk factors RRaqj With increasing number of PP prescriptions

1.0 [0.7-1.4] for 1 prescription

1.0 [0.7-1.3] for 2-9 prescriptions
0.9 [0.6-1.4] for 10-29 prescriptions
0.5 [0.3-0.9] for > 30 prescriptions

Roux et al. ** Vertebral and non- RR,g; for omeprazole use

vertebral fracture in 3.50 [1.14-8.44] for vertebral fracture

women aged 55-79 yr no significant increase for non-vertebral fracture
Corley ea 2010*# Hip/femur fracture in OR; for long term PP use (supply > 2 yr)

subjects > 18 yr 1.30[1.21-1.39]

OR.qj With increasing PPI dosage
1.12 [0.94-1.33] for < 0.74 pills/day
1.30 [1.19-1.42] for 0.75-1.49 pills/day
1.41 [1.21-1.64] for > 1.5 pills/day
OR.g; with increasing duration of PPl use
no substantially increases with longer durations
ORgj for = 2 yr PPI supply in absence/presence of other risk factor(s)
0.66 [0.38-1.12] in absence of other risk factor
1.25[1.16-1.35] in presence of other risk factor(s)

OR.j = adjusted odds ratio; RR.gqj = adjusted relative risk; PPI = proton pump inhibitor; DDD = daily defined doses; yr = years

6 There appears to be only one large RCT which has compared the preventive effectiveness
of PPIs in NSAID users head-to-head with that of H2ARs?*®, In this Australian trial, 432
patients (who had been successfully treated for gastroduodenal ulcers/erosions and
required continuous NSAID treatment) were randomized to either omeprazole (20
mg/day) or ranitidine (300 mg/day). After 6 months, the proportions of patients in
remission (defined as the absence of a relapse of lesions, dyspeptic symptoms, and
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adverse events leading to the discontinuation of treatment) were 72% in the omeprazole

group vs 59% in the ranitidine group. Gastric and duodenal ulcers had recurred in 5.2%

resp. 0.5% of the patients on omeprazole compared to 16.3% resp. 4.2% of the patients

on ranitidine*

7 In the wake of this recommendation The Dutch Medicines Evaluation Board revaluated
the OTC availability of NSAID products on the Dutch market and decided to assign a
“Pharmacy Only” status to a part of them.

8 The time period of three to five days and the age limits of 70 and 80 years have been
chosen because of the following considerations:

- Hyponatraemia in patients receiving thiazide diuretics usually arises in the first 2 to12
days of therapy?®°.

- Thiazide diuretic users older than 70 years are at increased risk for hyponatraemia
compared to younger people®®.

- In the age above 80 the chance of being a vulnerable elderly is relatively high.

The recommendations of the Task Force correspond to:

- A recommendation of the Dutch General Practitioners’ guideline on heart failure ,
which recommends to pay extra attention to sodium, potassium and creatinine
monitoring in patients with concurrent use of a thiazide diuretic and a loop diuretic®®

- A Dutch textbook on computerized medication alerts which recommends to check the
sodium level in patients with concurrent use of a thiazide diuretic and
SSRI/venlafaxine and one or more of the following risk factors: age above 65 years,
concurrent use of a loop diuretic, heart failure, intercurrent infection, diarrhoea or
vomiting®®®

9 This relatively arbitrary age limit has been chosen because an age older than 70 years is a
significant risk factor for the development of severe hyperkalaemia in patients who
continue RASI therapy in spite of a hyperkalaemia *®.

10 When a RASI is combined with spironolactone, the daily doses of spironolactone should
not exceed 25mg. This combination is contraindicated in patients with a GFR < 30ml/min
(Table XXI).

11 If a long-term user of corticosteroids has a dietary intake of calcium < 1000-1200mg per
day, supplementation with 500mg of elementary calcium per day is recommended.

12 Pain management guidelines sometimes propose tramadol as a treatment option for
mild-to-moderate pain in patients at high risk of gastrointestinal side effects (including
peptic ulcer disease)*®.In an observational study, this agent was not associated with an
increased risk of upper gastrointestinal bleeding®® but concern has been raised that its
analgesic effects may mask the symptoms of peptic ulcer complications and may thereby
increase the time to appropriate treatment. In a Danish study of patients hospitalized with
peptic ulcer perforation, users of tramadol (alone or in combination with NSAIDs) had
adjusted 30-day mortality rate ratios of 2.02 [95% CI1 1.17-3.48] and 1.32 [95% CI 0.89-

1.95], respectively, compared to patients who had used neither tramadol nor NSAIDs**.
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