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Abstract

Introduction: Drug-related problems (DRPs) are among the leading causes of morbidity and
mortality, especially in elderly patients. Cardiovascular diseases are common in elderly
patients. Cardiovascular diseases (CVDs) are the most important cause of death globally. An
estimated 17.5 million people died from CVDs in 2012, which is 31% of all global deaths.
(WHO 2016) Studying DRPs in those patients will decrease medications error and improve
patient care and quality of life, but interventions and studying in those problems by the

pharmacist will not be enough without the healthcare provider corporate.

Aim: The aim of this study is to assess the prevalence and distribution of DRPs in Near East
University Hospital (NEUH) in male and female patients aged older than 65 years, who were

admitted to the hospital with only cardiovascular diseases.

Methods: A retrospective study have been done in NEUH archive. The data of the 8-months
period (01 July 2017 till 01. March 2018) were collected, where 231 patient’s medical cases
were registered and reviewed. A total of 106 patients were included in the study according to
the inclusion criteria. DRPs were documented and identified by using Pharmaceutical Care
Network Europe (PCNE) DRP classification system V 8.02. Data was reviewed by clinical

pharmacist and specialist physician, and documented by the researcher

Result: Out of a 106 patients, 65 cases (61.3%) DRPs. The most frequently reported DRPs

were adverse drug event (possible) occurring in 52.2% of cases.

Conclusion: DRPs may occur in more than half of elderly patients with cardiovascular
diseases. Identifying DRPs and reducing them will increase health status and patient safety for
the elderly population. And we need prospective studies with interventions to evaluate the
outcomes in the patients, clinical pharmacist in the healthcare system will help to reduce the
incidence of the DRP events.
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1 INTRODUCTION AND BACKGROUND:

1.1Drug-Related Problems (DRPs):
1.1.1 Definition:

A DRP exists when the patient experience or is likely to experience either a disease or a
symptom having a present or suspected relationship with the medicine. Eight different
categories of DRPs are described each category presented. This categorization serves a
number of functions, such as (1) to clarify how adverse drug reactions form but one category
of extant DRPs, (2) to make noticeable the pharmacist's role for the future, (3) to serve as a
focus for developing a systematic process whereby the pharmacist engage significantly to the
overall positive result of patients, (4) to make pharmacy practice vocabulary understood by
healthcare professionals, and (5) to assess in the development of standards of practice for

pharmacist. (DJCP Ann Pharmacotherapy 1990; 24:1093-7)

A DRP is an undesirable patient experience that involves drug therapy and that actually or
potentially interferes with a desired patient outcome. The use of word “problem™ in the term,
"drug-related problem™ is used to indicate a drug-related event adjustable detection, treatment,
or more appropriable, prevention, and should not be explained in the common usage where it
vaguely communicates the idea that "something (puzzle, paradox, perplexity) is incorrect

here.



Adverse drug event (ADE): is an event that is “Noxious and unintended and occurs at doses
used for prophylaxis, diagnosis, therapy, or modification of physiologic functions.” (WHO A.
T., 2009).

Adverse drug reaction (ADR): An undesirable response associated with the use of a drug
that either compromise therapeutic efficacy, enhances toxicity, or both. (WHO A. T., 2009)
Medication error (ME): Any preventable event that may cause inappropriate medication
usage or jeopardize patient safety. (WHO A. T., 2009)

Drug-related problems (DRPs): is an event or circumstance involving drug therapy that

actually or potentially interferes with desired health outcomes. (PCNE, 2017)

Preventable

. . N
Medication  Adverse drug

errors events

|

Ameliorable

Fig 1: Medication Errors and Adverse Drug Events  (Morimoto, 2004)
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1.1.2 Categories of Drug-Related Problems

DRPs are identified and characterized by the following distinctions:

1. Untreated indications
The patient has a medical condition that requires drug therapy, but the patient is not receiving
a drug to treat it. A number of common circumstances develop where the patient is in need of
drug therapy but is not receiving it. For example, a patient is being appropriately treated for a
peripheral vascular disease but is not receiving treatment for a developing anaemia. Here, the
focus of treatment is on the primary condition and the new problem has not been identified or
treated

2. Improper drug selection
The patient has a medical condition and wrong drug is being taken. Sometimes the drug
therapy used to treat a patient's medical condition is determined to be ineffective, or a drug
therapy likely to be more effective exists but is not being used. Additionally, some patients
receive a particular drug therapy in the presence of an allergy to that drug or receive drug
therapy when contraindications exist. Other obvious situations present themselves to the
clinician

3. Sub therapeutic dosage
The patient has a medical condition, but too little of the correct drug is being taken. Although
it may be a fundamental, positive tenet of homeopathic medicine, too little (suboptimal) drug
may be classified as a DRP when the desired outcome for a patient is not being realized (i.e.,
infection is not responding to suboptimal antibiotic treatment), if a drug dose is not
individualized for a specific patient, taking into consideration all of the appropriate drug,

disease, and patient-specific information, then the dose may be deemed less than optimal.



4. Over dosage
The patient has medical condition for which too much of the correct drug is being taken. All
of the situations described in the previous section may also result in the opposite effect-too
much of the correct drug. Clearly finding the balance is the major enterprise. In situations
where a patient's dose is increased rapidly and the rate of increase itself may cause
complications, we have another instance of this type of DRP. For example, rapid escalation of
nicotinic acid doses are very often associated with severe cutaneous reactions

5. Adverse drug reactions
The patient has medical condition resulting from an adverse drug reaction. There are two type
of adverse drug reactions,

e Type A reactions are consistent with the pharmacologic actions of the drug, occur
commonly, are usually Dose-dependent, and are fairly predictable.
e Type B reactions represent allergic and idiosyncratic reactions that are independent of

drug pharmacology. These are rare, not dose-related, and cannot be predicted.

6. Drug interactions
The patient has a medical condition resulting from a Drug-drug, drug-food, and drug-
laboratory interaction. The possibility of a patient experiencing an adverse event resulting
from a physical/chemical interaction between a particular drug and food consumed is always
present. For example, milk intake will inhibit the absorption of oral iron preparations.

7. Medication use without indication
The patient is taking a medication for no medically valid indication. Patients do not receive
the intended drug for a number of reasons, those within the patient's control and those outside
of it. Noncompliance with a drug regimen occurs for reasons that fall into both of these

categories depending upon the nature of the cause.



8. Indication without medication

The patient has a medical condition that is the result of not receiving the prescribed drug. This
category tends to be far too frequently overlooked as a DRP. This is possible because self-
treatment, substance abuse, and the like are major factors in defining the situation. Tobacco,
alcohol, and coffee consumption, for example, can and do lead to this type of problem.
Narcotic abuse is, of course, the extreme form of drug administers with no legitimate medical
indication, although the patient may very well insist that the drug abuse is a valid solution to a
pain problem.

(Linda M. Strand, 1990) (PCNE)

The classification system of the DRPs is an important tool for clinical practice to contribute in
identifying, resolve, and to prevent problems. (Ginny D. Crisp, 2011)

The goal of pharmaceutical care is to improve the patient’s quality life through the
achievement of specific (predefined), medication-related therapeutic outcomes. (Abraham,
2012)

Those outcomes are

1. Cure of a patient’s disease.

2. Elimination or reduce a patient’s symptomatology.

3. Prevent or slowing of a disease process.

4. Prevention of a disease or symptomatology

(Strand, 1990)

The PCNE’s V (8.02) DRPs classification system was chosen in this study to identify the

DRPs. (see the methodology section)



1.1.3 Drug-Related Problems in Hospitals
For a lot of diseases, drug therapy enhances health and quality of life. However,

inappropriate use of medicine may be harmful and could cause new symptoms. Since the drug
therapy is complex, thus giving appropriate drug prescribing is challenging. Accordingly, in
clinical medicine, a wide range of drug-related problems (DRPs) may arise. DRPs include
cost-effectiveness of the treatment, a recent study in the US estimated that the cost of treating
conditions caused by inappropriate medication, medication misuse and polypharmacy cost the
United States more than $177 billion in unnecessary visits to the doctor, the emergency room,
and the hospital every year. (Marabella, 2015) Optimization of drug therapy may, by
preventing DRPs, influence health expenses, potentially save lives and enhance quality
patient’s life. (Viktil, 2004)

A lot of studies and publications published in the last 15 years ago show that the medication
errors and/or adverse drug events in hospitalized patients, focusing on the frequency of, risk
factors for and avoidance of such problems associated with pharmacotherapy, specified that
medication errors occurred in a mean of 5.7% of all event of drug administration, but with a
high variability among the 35 studies retrieved. This variability was clarified by the methods
by which medication errors were detected and by the way drugs were administered. Errors
happened throughout the whole medication process, with administration errors accounting for
more than half of all errors. Important risk factors included insufficient pharmacological
knowledge of health professionals, errors in the patient charts or documentation by nurses and
inadequate pharmacy services. (LaPointe NM1, 2003)

Adverse events, on the other hand, affected 6.1 patients per 100 hospitalized and also showed
a high variability among the 46 studies retrieved. This variability could also be explained by
drugs with a narrow therapeutic range, use of anticoagulants or diuretics, polypharmacy,
elderly patients, renal elimination of drugs and duration of the stay in the hospital. (uhl-

Melcher, 2007)



1.1.4 Associated factors to drug-related problems

Gender: Female gender has shown in a lot of studies that they are more likely to have
increased risk for DRPs. The females have physiological differences in immunological
and hormones that mean when they exposure to drugs-weight dependent usually higher
in females, which may affect drug response. Also females have more active liver enzyme
like CYP3A4 which is responsible for metabolism of many drugs. (Makkar, 1993).

Age: studies consider the age (elderly/pediatric) as a risk factor for the prevalence of
DRPs. The ratio of body fat increases, the renal function is decreasing, hepatic enzymes
decrease and eliminations goes slower. Fat soluble elements are retained in the body. To
avoid DRPs in the elderly, both pharmacodynamics and pharmacokinetics have to be
carefully assessed when prescribing medicine Examples of inappropriate drugs for older
people are benzodiazepines with a long half-life, tramadol, anticholinergic substances,
and propiomazine. (Mdrike K, 2008).Diseases increase while with age increase (Morike
K, 2008) .A study investigated risk factors for DRPs and determined polymorbidity, renal
impairment, dementia, and cardiovascular diseases are significant factors for having
DRPs. Moreover, renal function is an important parameter for choosing an appropriate
drug and dosage modification. (Kaufmann, 2014)

The number of drugs: the number of drugs is a risk factor for increased in adverse drug
event/ reactions, however, increasing number of drugs that are also lead to reduced
compliance among patients.

Polypharmacy is defined as using more than five drugs at the same time. (Peterson,
2017). A study in Sweden showed that patients over 75 years old are treated with an
average of 4.7 drugs and approximately 10% have 10 drugs or more. One study
investigated the covariation between DRPs and the number of drugs. With every unit

increase in the number of drugs The DRPs increased linearly with 8.6 %. (Viktil, 2007)
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The DRPs which we mentioned previously are not isolated from each other. All
associated factors can happen in one patient and one factor can increase the probability
for a second factor. For example, in elderly patients’ diseases prevalence increases, the
risk of polypharmacy increases and renal function decreases. (Hamid, 2014)
There is another example for reducing renal function like patients with age-related

diagnoses such as hypertension and DM. (McDonnell, 2002)

In summary, many factors such as renal impairment, polypharmacy, age and diagnoses are

suggested to be associated with DRPs



1.2 Geriatric patients
1.2.1 DEMOGRAPHIC CONSIDERATIONS

According to the World Health Organization (WHO) the percentage elderly in developed
countries is 15%, whereas 3-4% for oldest (80 years and older) group the variation in
percentage of elderly population reflects the variation in mortality rate which a direct
indicator of variation in health care system quality from place to another (Aging, 2010)
In 2012, the global population reached 7 billion people, aged 65 and over was 562 million
(8.0 percent). In 2015, the population of the elderly increased by 55 million and the
proportion of the elderly population reached 8.5 percent of the total population. From 2015 to
2050 it is equivalent to an average increase of 27.1 million older people (Wan He, March

2016).

Young children and older people of global population
18
16
14
12

10

1950 1960 1970 1980 1990 2000 2010 2020 2030 2040 2050

Age<5 — Age >65

Fig2: Source, United Nations. World Population Prospects: The 2010 Revision.



The increase in the elderly population rate associated with economical and healthy challenges
made this aged part of the population under view the most of researchers and studies to
improve health levels in elderly ages. (Liu X, 1996). On the average, the individuals who are
65 to 69 years old take nearly 14 prescriptions per year and individuals who aged 80 to 84

years take an average of 18 prescriptions per year (Tom G. Bartol, 2015).

Table 1: The percentage of elderly people through the world

Region Years % of population
> 65 years > 75 years > 80 years
Europe 1990 13.7 6.1 3.2
2010 17.5 8.4 4.9
2025 22.4 10.8 6.4
Asia 1990 4.8 1.5 0.6
2010 6.8 2.5 1.2
2025 10.0 3.6 1.8
USA 1990 12.6 5.3 2.8
2010 14.0 6.5 4.0
2025 20.1 8.5 4.6
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1.2.2 Physiologic Changes in the elderly

There is a lot of age-related physiologic changes occur which may cause reductions in
functional reserve capacity and affect drug pharmacokinetics and pharmacodynamics, thus
increase the rate of medication-related problems (U.S Food and Drug Administration, August
1994). The age-associated changes may cause a clear reduction in the capacity of functional
reserve like ability to respond to physiologic challenges and stresses.
The changes in cardiovascular are decreased myocardial sensitivity to [-adrenergic
stimulation, cardiac output, baroreceptor activity, and increased total peripheral resistance and
left ventricular hypertrophy. However Homeostatic mechanisms in the cardiovascular and
nervous systems are less efficient, Central nervous system changes are; decreased weight and
volume of the brain, cognitive decline, memory impairment, predisposition to falls and
autonomic baroreceptor dysfunction. All those lead to decease in drug metabolism and
excretion. (murray, 1997)
Chronic alterations in hepatic blood flow occur with aging process. Clearance of a large
number of drugs declines and also decreases in liver mass, in liver blood flow, in a number of
functional hepatocytes, reduction in function of certain mixed function oxidase enzymes.
With increasing age, hepatic blood flow falls and so does hepatic volume. Moreover, binding
of some agents normally carried on albumin may decrease. In contrast, increasing age has
relatively modest effects on hepatic drug metabolism and these are highly selective. (S, 1994)
Some of these changes are:

» Metabolism
The liver can use various types of reactions to complete the transformation process like
oxidative reactions (phase 1)it is typically involve various types of Cytochrome P450 mono

oxygenize (CYP450) enzymes, this phase have important role in drug metabolism

11



The Phase 2 reactions involve conjugation and the products of conjugation reactions may
have an increased molecular weight and they are usually inactive, unlike phase 1 reactions,
which seldom produce active metabolites. (Miller SW., 2007)

In elderly the studies shows the alteration in metabolism happened in phaselare more likely
as a result of reduced hepatic volume than reduced hepatic enzymatic activity (Sotaniemi EA,

1997)

» Distribution
Distribution defined as" where the drug may go after it enters the bloodstream”. (Turnheim K.,
2004).There are various factors that influence the drug volume of distribution, which includes
protein binding, pH, the molecular size, and the water or lipid solubility (Mangoni AA, 2004)
The aging effect on how the drug is distributed in the body. the muscle mass declines and the
proportion of body fat may increase; so the drugs that are more fat soluble will have a greater

volume of distribution in an older age. (Shi, 2011)

» Absorption

Although earlier studies reported significant age-related changes in the gastrointestinal tract
including increase gastric PH and gastric empting, the drugs absorbed which undergo the first-
pass metabolism also may increase in older people. However, there is evidence in decreasing
the first-pass effect on hepatic and/or the gut wall metabolism that may result in increasing the
bioavailability and higher the plasma concentrations of the drugs, that’s why transdermal
administration is becoming commonly increased and is used for several medications
prescribed to the elderly patients. Alterations in the stratum corneum and lipid composition of
the skin, changes in sebaceous gland activity, and changes in the dermis and epidermis may
affect drug absorption for some lipophilic drugs appear to be less affected by aging than do
hydrophilic medication. (L, 1992)

12



» Elimination

The primary elimination of drugs from the body occurs via renal excretion. As with

metabolism, as the half-life of the drugs is increased as the renal function is reduced. Also as

the body ages and the renal functions declines sometimes by a significant degree. (Jackson,

2007).Alteration in renal function in elderly, spicily glomerular filtration rate, affects the

excretion of many drugs such as in lithium, the 50% dosage reduction seemed necessary to

recompense in lithium excretion and to reduce lithium side effects to a level comparable to

that acceptable in younger patients (Hewick et al). Knowing which drugs are excreted via

renal and knowing the way of adjusting the doses of those drugs is imperative to ensuring the

safety and affectivity of drug dosing in all patients (Turnheim K., 2004).

Table 2: Physiologic Changes in the elderly

Metabolism Distribution Absorption Elimination
|Microsomal hepatic saliva secretion | Renal perfusion
. | Cardiac out put ) _

oxidation 1Gastric PH |Renal size
|Clearance | Hepatic blood flow 1Gastric emptying | |GFR
1 1% pass metabolism time | Tubular secretion
1Steady state levels {Renal blood flow | Gastric surface area | |Tubular reabsorption
THalf life | Body water content |Gastrointestinal excretion
TActive metabolites motility
level } Serum albumin JActive transport

[for water soluble | mechanism

drug

TAdipose tissue
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1.2.3. COMPLEX GERIATRIC MEDICAL PROBLEMS

Aging is known be associated with high prevalence of multiple chronic diseases and that lead
to use of complex therapeutic regimes, changes in pharmacokinetics and pharmacodynamics
that are related to the age, Pharmacodynamics changes can be defined as alterations in
concentration—response relationships or receptor sensitivity. There is evidence of altered drug
response or sensitivity in the older adults. Four mechanisms have been suggested:

e Changes in the numbers of the receptor

e Changes in the affinity for receptor

e The alterations of post-receptor

e The impairment of the homeostatic mechanisms that are age-related
(Swift, 1990)
20% of elderly (more than 65) have multiple disease processes that functionally limit normal
activity. Geriatricians refer to them as the "frail elderly" like, those
Whose functional disabilities are so great as to prevent their carrying out independently one or
more of the activities of daily living, But, After the age of 85, 46% of those living in the
community, This is the group of patients that present the most series and challenging
problems to the physician and all healthcare providers. (DH, 1988) Particularly for the
treatment of chronic diseases, elderly patients were found to use about three times more drugs
than younger patients (Vinks et al, 2006).
The lack of a consistent drug list, and inadequate prescription and monitoring of drug therapy
and the lack of continuity in physician contacts are also some of the reasons for complexity of
treating elderly. Poly-pharmacy and increased sensibility are causing adverse drug events
(ADE), drug-drug interactions and medication errors in the elderly (Gustafsson M, 2016). In
Sweden, deaths associated with drug-related problems (DRPs) are estimated to 3000 annually

and 6-16 % of the hospital admissions can be derived to drugs (Peterson CC, 2017).
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1.3 Cardiovascular diseases

1.3.1 Global burden of cardiovascular disease

Approximately 50 million deaths occur in the world each year, with almost 80% of these
(39million) occurring in developing countries, it has been estimated that approximately one
quarter of all deaths in developing countries and almost half of all deaths in developed
countries are attributable to cardiovascular disease(CVD).

Worldwide there are more deaths from coronary heart disease (CHD) (5.2 million) than from
stroke, cardiovascular diseases (CVDs) are the most important cause of death globally. An
estimated 17.5 million people died from CVDs in 2012, which is 31% of all global deaths.
(WHO 2016) In developed countries, cardiovascular disease account for approximately
10%of direct health care costs, and more than half of these diseases occur in people aged 65
years and older. (Rice, 1985)These costs generally represent between 0.5% and 1% of the
country’s gross national product. In developing countries these is little information on the
economic consequences of ill-health in old age, the extra burden on the household as a result
of cardiovascular mortality and morbidity in an elderly person has not yet been adequately

documented. (WHO, 1995)

1.3.2 Cardiovascular Physiology Changes with Aging

There are some changes in the cardiovascular system happened with ageing, and that is a
result of alterations in cardiovascular physiology. Those changes must be differentiated from
the effects of pathology, such as coronary artery disease, that occur with increasing frequency
of elderly. Those changes happened to everyone but not the same rate, therefore there is tow
ages according to studies chronologic age and physiologic age. Like the decrease in elasticity
and an increase in stiffness of the arterial system. That leads to an increased afterload on the

left ventricle, an increase in systolic blood pressure, and left ventricular hypertrophy, also
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changes in the left ventricular wall that prolongs relaxation of the left ventricle in diastole.
And also there is a dropout of atrial pacemaker cells resulting in a decrease in intrinsic heart
rate. (Melvin D. Cheitlin, 2003)

Physiologic ageing is characterized by slow loss of organs function. With ageing there is also
an increasing of diseases such as coronary artery disease (CAD), renal, cerebrovascular
disease and pulmonary disease that can accelerate the loss of function.

This is explained by the prevalence of CAD in autopsy studies showed that there were over
than 60% of the patients who died at age (60) or older had at least one coronary artery disease
that had a 75% or greater occlusion. (ELVEBACK, 2015)

Other studies showed that about 20% of elderly patients with age 80 years or more have
clinically evident of CAD; the majority of elderly patients with significant obstructive CAD

are asymptomatic. (Wenger, 1992)
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Table 3 :Aging Changes in the Cardiovascular System and Their Consequences

CHANGE CONSEQUENCE

Decreased compliance of the arterial tree Increased afterload on left ventricle and development
of LVH

Myocardial cell hypertrophy, increased interstitial Increased cytosolic Ca++

fibrosis, dropout of cardiac myocytes, and delayed Maintenance of contractility

inactivation of 1Ca-L channels Prolongation of action potentials Delayed relaxation
Decreased left ventricular compliance

Apoptosis of sino-atrial pacemaker cells, fibrosis, Slower intrinsic heart rate Varying degrees of AV

block

and loss of His bundle cells.

Decreased responsiveness to 3 adrenergic stimul- Increased circulating catecholamines

ation and reactivity to baroreceptors and chemo

receptors

AV=atrioventricular; LVH=left ventricular hypertrophy; ICa-L=L-type Ca++ current

(Melvin D. Cheitlin, 2003)
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1.3.3 Cardiovascular diseases associated with ageing

Hypertension

Hypertension refers to a clinical entity (blood pressure) is used in the context of discussion on
risk factor. The measurement of blood pressure requires careful attention to methods of
measurement, in elderly propel group, elevated blood pressure is common. Systolic blood
pressure increases with age, at least until the eighth decade of life
In the contrast, diastolic blood pressure rise only until about 50 years of age. These divergent
trends in systolic and diastolic blood pressure lead to an increase in pulse pressure with age

and increase prevalence of isolated systolic hypertension. (WB, 1998)

In elderly patients the pathophysiological accompaniments of ageing and hypertension may
alter the responses to medicine. Elderly hypertensive patients show lower stroke volume,
cardiac output, and intravascular volume and higher peripheral vascular resistance than
younger patients. Baroreceptor reflex function is damage in elderly patients, and postural

hypotension is widespread and may be exacerbated with medicine. (Beard, 1992)

Trials on hypertension treatment in the elderly explain that blood pressure control leads to
significant reductions in clinical endpoints of stroke, myocardial infarction and cardiovascular
death. In the Systolic Hypertension in the Elderly Program (SHEP), over 4000 patients (mean
age 72) with stage Il hypertension were randomized to placebo or hypertensive management.
Treatment given to 45 Patients to achieve an average systolic blood pressure of 143 mmHg
had a 36% relative risk reduction in stroke (P = .0003) at 4.5 years. In the Hypertension in the
Very Elderly Trial (HYVET), a randomized, placebo-controlled study for patients older than
80 years, the 21% relative risk reduction in mortality with 2 years *P = .02* prompted the
trial to be stopped prematurely.46 The HYVET blood pressure target was less than
150/80mmHg. (Beckett NS, 2008)

Atrial Fibrillation

Atrial fibrillation is the most common clinically significant arrhythmia in ageing and the
incidence of atrial fibrillation increases with prolonged age (WS, 2008). For treating atrial
fibrillation there are two important issues rate-control versus rhythm-control strategies and
anticoagulation, (9) randomized, controlled trials have compared pharmacologic rhythm-

control and rate-control strategies. (4) Of these trials have been combined in a meta-analysis
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of over (5000) patients, although 4060 patients were registered in a single trial, the Atrial
Fibrillation Follow-up Investigation of Rhythm Management (AFFIRM) study, and the results
of the meta-analysis closely matched the results of the AFFIRM trial. (DG, 2002)

And another study done to show the relation between AF and mortality, AF was present in
22% of 106,780 persons aged 65 years and older with acute MI in the Cooperative
Cardiovascular, patients with AF had a higher (hospitalized patients) mortality 25% vs. 16%,
30-day mortality 29% vs. 19%, and one year mortality 48% vs33%. (N, 2007)

Heart Failure

Heart failure is a common problem in elderly, each year approximately 1% of the population

and 20%of hospital admission patients older than 65 years suffer from HF. (Jessup, 2003)

Although heart failure has a variety of causes, the most common factor in the elderly is
chronic heart disease, and the next is hypertension. the morbidity of Heart Failure in the
geriatric is related to decreased cardiac reserve, and the number of comorbid illnesses, such as
chronic kidney disease and atrial fibrillation. Heart Failure mortality is high, with up to one
third of geriatric patients dying within 1-year of their initial Heart Failure hospitalization.
(Croft, 1999)

Heart failure occurs equally frequently in men and women, although the survival rate is poor
for men, even for women, only about 15% survive for 10 years. (JK, 1990) There has been
little improvement in case fatality following the onset of heart failure during the past few
decades, despite the decline in HF mortality and marked improvement in hypertension
control. (Flather, 2005)
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1.3.4 Drug Related Problems in Patients with Cardiovascular Diseases

Cardiovascular disease is public health problem and one of the most important causes of

premature death throughout the world, that’s why it have increased healthcare costs.

However, CVDs accompanied with comorbidities and complications that makes the patients

take multiple drugs, therefore, they are abler for exposed to drug-related problems (DRPS).

As a result, DRPs can happen at any stages of medication process from prescription to
follow-up treatment. Most of the problem usually occurs on administration, dispensing and

during the patient’s use of a medicinal product. (Abdela, 2016)

A prospective, observational, interventional study has been done in India for 7 months in
hospitalized cardiovascular patients admitted in cardiology department for all patients with
cardiovascular diseases above 18 years old have been included in the study. Among 112
patients, total of 53 DRPs were found in 44 patients. The incidence of DRPs was high
(55.35%) in patients aged between 41-60 years. (Shareef, 2014)

A study has been done in Gondar University Hospital, Ethiopia it was a cross-sectional study,
structured systematic data review was designed focusing on patients with CVDs (both out and

inpatients) older than 18 years old, from April to June 2015

A total of 227 patients with CVDs were reviewed with a mean age of 52.0 £ 1.7 years.
Patients who’re diagnosed with heart failure (71, 31.3%). Diuretics (199, 29.5%) were the
most commonly prescribed drugs. A total of 265 DRPs were identified, 63.4% of patients
have at least one DRP (1.17 £ 1.1). The most common DRPs were found to be an
inappropriate selection of drug (36.1%) and dose (24.8%). The most identified risk factors
causing DRPs were: Need of additional drug therapy and lack of therapeutic monitoring.
(Ousman Abubeker Abdela, 2016)
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1.4 Clinical Pharmacy Services in Hospitals

Since the cardiovascular disease responsible for causing death (48%) in worldwide. In 2008,
CVDs cause 36 million deaths. (WHO, Noncommunicable diseases country profiles, 2011)
Clinical pharmacy services (CPS) assist in reducing hospital mortality rates. Clinical

pharmacy definition is ‘‘area of pharmacy concerned with the science and practice of rational

medication use’’ (ACCP, 2008)

CPS are essential for the delivery of pharmaceutical care. Pharmaceutical care is defined as
‘“‘the pharmacist’s contribution to the care of individuals in order to optimize medicines use

and improve health outcomes *“ (ACCP, 2008)

The clinical pharmacists have a significant role in preventing and discovering errors. Like,
medication errors, DRPs and patients counseling. Medication errors in United States hospitals
were evaluated. A database was constructed from the 1992 National Clinical Pharmacy
Services database. Both simple and multiple regression analyses were employed to determine
relationships and associations. A total of 429,827 medication errors were evaluated from 1081
hospitals. Medication errors occurred in 5.22% of patients admitted to these hospitals each

year; those errors were discovered by clinical pharmacists. (Bond, 2002)

A Systematic Review has been done to evaluate the clinical service extracted from databases
(2609 studies) in February 2011 with no time limitation included. They include all studies for
those whose received direct care from a clinical pharmacist in the CVD therapeutic area or for
CVD risk factors The majority of outcomes reported in their review (68.6%) found that
clinical pharmacy services were associated with better improvement in patient clinical
outcomes compared with health care services that did not involve pharmacists in direct patient
care. (Abdulaziz Altowaijri, 2013)

Also, prospective interventional study estimated in university hospital, CPSs were provided
for inpatients by independent clinical pharmacists and documented over 4 months. The study
includes all patients who were admitted to the hospital in cardiology or cardiovascular surgery
departments, a total of 133 patients were admitted to the wards during the 4-month study
period. Clinical pharmacists reviewed all the patients, and 81 patients (60.9%) had at least one
DRP. Total of 217 DRPs were identified (mean DRP per patientl.6 £ 1.7), 95%. (Al-
Baghdadi, 2017)
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1.5 Previous studies

A prospective, observational, interventional study has been done in India for 7 months
in hospitalized cardiovascular patients admitted in cardiology department for all
patients with cardiovascular diseases above 18 years old have been included in the
study. Among 112 patients, a total of 53 DRPs were found in 44 patients. The
incidence of DRPs was high (55.35%) in patients aged between 41-60 years. (Shareef,
2014)

A study has been done in Gondar University Hospital, Ethiopia it was a cross-
sectional study, structured systematic data review was designed focusing on patients
with CVDs (both out and inpatients) older than 18 years old, from April to June 2015

A total of 227 patients with CVDs were reviewed with a mean age of 52.0 + 1.7 years.
Patients who’re diagnosed with heart failure (71, 31.3%). Diuretics (199, 29.5%) were
the most commonly prescribed drugs. A total of 265 DRPs were identified, 63.4% of
patients have at least one DRP (1.17 + 1.1). The most common DRPs were found to be
an inappropriate selection of drug (36.1%) and dose (24.8%). The most identified risk
factors causing DRPs were: Need of additional drug therapy and lack of therapeutic
monitoring. (Ousman Abubeker Abdela, 2016)

Also, prospective interventional study estimated in university hospital in Northern
Cyprus, CPSs were provided for inpatients by independent clinical pharmacists and
documented over 4 months. The study includes all patients who were admitted to the
hospital in cardiology or cardiovascular surgery departments, a total of 133 patients
were admitted to the wards during the 4-month study period. Clinical pharmacists
reviewed all the patients, and 81 patients (60.9%) had at least one DRP. A total of 217
DRPs were identified (mean DRP per patientl1.6 + 1.7), 95%. (Al-Baghdadi, 2017)
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A cross-sectional study has been done in Rotterdam, the Netherlands for 4971 subjects
aged 55 to 94 years. To investigate the distribution of cognitive function in elderly
people and to assess the impact of clinical manifestations of atherosclerotic disease on
this distribution. All participation rates in the study were 80%. Cognitive test data
were available for 90% of them. Increasing age and lower educational level were
associated with poorer cognitive function. Previous vascular events, the presence of
plaques in the carotid arteries, and presence of peripheral arterial atherosclerotic
disease were associated with worse cognitive performance independent of the effects
of age and education. the study concluded that atherosclerotic disease accounts for
considerable cognitive impairment in the general population. (Breteler, 1994)

Articles reviewed and summarized for diagnostic approaches and treatment
recommendations for congestive heart failure, cardiac valvular disease, coronary
artery disease and arrhythmias in elderly patients. The result was that the ageing
process is associated with predictable anatomic and physiologic alterations in the
cardiovascular system. Consequently, the manifestations of heart disease in the
geriatric population differ from those found in younger patients. Additionally,
outcomes of cardiac diseases and therapeutic options change with advancing age
because of such factors as alterations in drug metabolism. (Duncan, 1996)

A retrospective study has been done in Tayside hospitals in Scotland. To assess the
incidence of DRPs in elderly patients, all elderly people admitted to hospital were
screened by a pharmacist; individual case reviews were prepared for all those with a
potential DRP and reviewed by a three-member panel which made a final decision on
the presence of a DRP and its contribution to admission.1011 elderly patient
admissions over than 9-month period, the main outcome was that the incidence of

DRPs was 144/1011 (14.2%), with 54/1011 (5.3%) of the admissions identified as
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being definitely or probably drug-related, Over 66% of admissions due to adverse
effects of NSAIDs were considered to be definitely preventable. (Cunningham, 1997)

Between November 2009 and January 2010, a prospective longitudinal study
investigated the incidence and preventability of DRPs in a single cardiac transplant
centre. Three independent reviewers used validated scoring systems to determine the
incidence and preventability of drug-related hospital admissions. DRPs were classified
by type, pharmacologic class, and impact on length of stay. The result was that during
the 3-month study period, 48 cardiac transplant patients were hospitalized. DRPs
accounted for 40% (19/48) of these admissions and 58% (11/19) were adjudicated to
be preventable. Common DRPs included supratherapeutic (32%) and subtherapeutic
(16%) dosage, adverse drug reaction (32%), drug interaction (5%), and nonadherence
(5%). Pharmacologic classes implicated included immunosuppressant (63%),
antimicrobial (11%), electrolyte/fluid (11%), and anticoagulant (5%). Average length
of stay in drug-related compared to non-drug-related admissions was 11.4 versus 8.5
days (p = 0.458). When annualized, 44 hospitalizations or 500 hospital days may have

been prevented. (Repp, 2012)
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2 Methodology

The retrospective observational study was carried out on male and female geriatric patients
(aged 65 years and more) who admitted with cardiovascular disease in Near East University
Hospital in North Cyprus. The data of the past 8-months (01 July 2017 till 01. March 2018)
were collected during 01 April — 01 June 2018. Identifying the DRP cases was done by using
the form of PCNE v8.02. That form has already been used in the Near East University
hospital, to classify the causes and problems, of the DPRs. The descriptive statistics (Mean +

SD, Percentage) represent the data.

2.1 PCNE’s Drug-Related Problems Classification System

The Pharmaceutical Care Network of Europe published in January 1999 a drug-related
problem classification scheme. Over the years the PCNE's classification system was devolved
and improved by experts, the latest version 8.01 has been published in the 5th of November
2017 and has been used in this study. This classification version is hierarchical coded system
and has three primary domains for problems (P-code) (Treatment effectiveness, Treatment
safety, Others) eight primary domains, for causes (C code) (drug selection, drug form, dose
selection, treatment duration, dispensing, drug use process, patient related, other), and five
primary domains for Interventions (I code) (no intervention, at prescriber level, at patient/care
level, at pharmacist level, other). Moreover, on the more detailed level, there are 8 subgroups
for problems, 37 subgroups for causes and 17 subgroups for interventions, and 20 subdomains

for intervention acceptance.
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The following form is the form that has been used in our study:

Fig 3: PCNEs Drug-Related Problems Classifiction
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2.2 Inclusion Criteria

e Elderly patients (more than 65years old)
e Cardiovascular disease patients using at least one cardiovascular medicine
e The patients who have been hospitalized in NEUH during the last 09 months for at

least one day or more

Patients who have complete documented files

2.3 Exclusion Criteria

e Patients who wasn’t taking cardiovascular medicine
e Patients younger than 65 years old

e Patients who are not hospitalized in NEUH at least one day

2.4 Sample Size and Data Collection

The data have been collected from the medical files of all hospitalized elderly patients
during the last 09 months (01 July 2017 till 01. March 2018)
Patient’s age, gender, principal diagnosis, concomitant disease states, medical history,
concurrent medications, dosage, and medications taken prior to admission have been
recorded. Other data collected include biochemistry and haematology results, microbiological
culture and sensitivity tests, and plasma drug concentrations when these are available. Normal
laboratory values for the hospital have been used to determine the presence of abnormalities.
Renal function has estimated from creatinine clearance (Cockcroft and Gault 1976). DRPs
experienced by the patients on admission and during their inpatient stay, together with the
suspected drugs have extracted from their medical records.
Hospitalized Patients who have CVDs or those are at risk of developing a CVD based on
Framingham CVD risk assessment scores (age, gender, smoker total cholesterol and systolic
BP) who admitted to NEUH during the months July 2017 till the end of February 2018. The

medical files have reviewed and analysed to identify any possible Drug Related problems.
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2.5 Statistical Analysis

Data analyses have conducted using Microsoft Excel 2016 and SPSS (Statistical Package for
the Social Science) programming version 24.0. (To estimate DRP in elderly patients with
cardiovascular diseases) The Continuous data have presented as mean (£ standard deviation)
or median (range), Mann Whitney test was used to test for significant difference between the
number of medications taken and the risk of DRPs, while absolute information will be

presented as frequency and percentages (%).

2.6 Guidelines and references used to determine DRPs

. Lexicomp (Online database was used to analyse potential drug-drug interactions).

. Beers criteria 2015 (which is Potentially Inappropriate Medication Use in Older
Adults, has been developed to assist healthcare providers in improving medication safety in
older adults. Our purpose is to inform clinical decision-making concerning the prescribing of
medications for older adults in order to improve safety and quality of care).

. The PCNE’s Drug-related problems v 8.01 was used to classify the type of DRPs,

Causes, Interventions and the outcomes when applicable.

2.7 Ethical Consideration

Privacy of the patient was assured during the study. The study was approved by the Near
East Institutional Review Board (IRB) of Near East University Hospital that assigned this
research as being just an observational study. Private patient data were not recorded. Only
the patient name, age, and gender were used during the study.
The medical record and patient’s profile approved to be obtained from the NEU archive and

Nuclus system data basis of hospital.
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3 Results

3.1 Characteristics of the Patients

There were 231 patient’s medical cases had registered in NEUH archive from (01 July 2017
till 01. March 2018), 106 cases patients were included in this research, 68 of the patients were
male and 38 patients were female, with an average age of 76.6 years (SD= 7.4).

65 patients were identified to have drug-related problem.45 of the patients were men (with an
average age 76.6 SD= 0.9) and 20 of them were women (with an average age 76.5 SD=1.4).
With average of medication were (8.51) per patient and the average of diagnoses for each
patient (1.4)

The patients who are included in this study had an average of 1.4 active medical conditions.
For each patient, one medical condition was classified to be the primary disease of the case
which was associated with the drug-related problem incidence and increased its
complications.

37 % of the drug-related problems cases occurred in hypertension patients

Fig 4: Disease related to DRPs
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231 patients were found in NEUH medical archive (01 July 2017 to 01. March 2018)

[ 125 patients’ cases were excluded }

[ 106 patients’ cases were included }

[ 65 patients with DRPs and 41 without DRPs }
20 of the patients were 45 of the patients were men
women (with an average age (with an average age
76.5 SDz1.4). 76.6 SD=0.9)

Total medications reviewed 850 drugs, with an
average of 8.51 drugs per patient
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3.2 Drug-related problems data

Out of 106 total patents cases were included, 65 cases (61.3%) of drug-related problems were
identified, reviewed by one clinical pharmacist and one specialist physician, and documented

by the researcher.
In those 65 cases, we found 92 drug-related problems (more than one DRPs for one patient)

The most frequently identified DRPs were adverse drug event (possible) occurring (P2.1)

(52.2%). Followed by unnecessary drug treatment (P3.2) (18.5%).
Unclear problem or complaint represented (P3.3) (12%).

Untreated symptoms or indication (P1.3) (8.7%), followed by the effect of drug treatment not

optimal (P1.2) (7.6%) and problems with cost-effectiveness (1.1%)

Table 4 : Problem analysis

Frequency Percentage

Effect of drug treatment not optimal (P1.2) 7 7.6
Untreated symptoms or indication (P1.3) 8 8.7
Adverse drug event (possible) occurring (P2.1) 48 52.2
Problem with cost effectiveness (P3.1) 1 1.1
Unnecessary drug treatment (P3.2) 17 185
Unclear problem or complaint (P3.3) 11 12.0

Total 92 100.0
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3.3 Causes of the problem

The cause “medication error” section domain is vital for identifying the type of errors (might
be more than one) that caused the incidence of the drug-related problem. Identifying those

causes is important to highlight the way of problems happened to be easier to solve.
Only one error was identified to be the leading cause of each drug-related problem registered.

The drug selection (C1) was the most identified error to cause a drug-related problem 83.7%,

followed by dose selection (C3) 10.9% and drug form (C2) 4.3%.

Table 5 : Causes Frequencies

Category Frequency Percent
Drug selection (C1) 77 83.7
Drug form (C2) 4 4.3
Dose selection (C3) 10 10.9
Treatment duration (C4) 1 11
Total 92 100.0
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Table 6 : Causes analysis

Causes Categories Frequency Percent
Inappropriate drug according guidelines (C1.1) 4 4.3
inappropriate drug according guidelines but contra indication (C1.2) 29 315
Medication without indication (C1.3) 21 22.8
inappropriate combination of drug or drugs and herbal (C1.4) 5 5.4
Inappropriate duplication of therapeutic group (C1.5) 6 6.5
indication without medication (C1.6) 9 9.8
Too many drugs prescribed for indication (C1.7) 3 3.3
Inappropriate drug form (C2.1) 4 4.3
Drug dose too low (C3.1) 6 6.5
Drug dose too high (C3.2) 3 3.3
Dosage regimen too frequent (C3.4) 1 11
duration of treatment too short (C1.4) 1 11
Total 92 100.0
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3.4 Relationship between ages and number of problems

The number of patients aged 65 -80 years old with one problem was 35 patients, with two
problems was 8 patients, with three problems was 1 patients and with four problems was 1

patient.

The patients whose age over than 80 years old with one problem was 11 patients, with two

problems was 6 patients, with three problems was 2 patients and no one with four problems.

The total of one problem for both 65-80, over than 80 was 46 out of 65 cases.

Table 7 : Relationship between ages and number of problems

No. problems Total
1 2 3 4
Ages from 65 to 80 35 8 2 1 46
Over than 80 11 6 2 0 19
Total 46 14 4 1 65
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Fig 5: Relationship between age and number of problems
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3.5 Relationship between numbers of medications with number of problems

By reviewing 65 patients we classified their drugs in three categories, the number of
patients who was taking from five drugs up to ten with one problem was (31) patients, with
two problems the number was (7) patients.

But, the number of patients who was taking more than ten drugs with three problems was (4)

patients.

The following chart clarifies number of medication with number of problems.

Table 8 : Relationship between number of medications with number of problems

No. problems Total
1 2 3 4
NO. medication Less than five drugs 3 0 0 0 3
From five to ten drugs 31 7 0 0 38
More than ten drugs 12 7 4 1 24
Total 46 14 4 1 65
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Fig 6: Relationship between numbers of medications with number of problems
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3.6 medications with DRPs

By reviewing the medication for our patients, we specified causing the most DRP

medications.

Fig 7: medications with DRPs
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4 DISCUSSIONS

Out of 106 patients (68 were male and 38 were female), 65 (61.3%) patients had at least one
DRP. The total number of DRPs identified was 92.With 67% of males had at least one DRPs
and 52% of females had at least one DRPs. Age and gender may not be as important as the
number of drugs prescribed as predictors of experiencing a DRP in patients with
polypharmacy, in our study we included the elderly patients (65 years old and over) and
excluded the others. (See methodology section). The average patient age was 76.6 years old
(SD 7.4). Polypharmacy was obvious as the average number of medicines prescribed per

patient was 8.51.

The number of an active medical conditions were 1.4 per patient which corresponds to
obvious multiple morbidities. Also, in the present study, DRPs increased with increasing
numbers of medications per patient, and with increasing number of chronic conditions per
patient. The four primary medication classes associated with DRPs were anticoagulants
(26%), PPIs (14.9%), antidepressants (12%) and diuretics (11%). Antidepressants and PPIs
were the main DRPs type adverse drug event (possibly) occurring, the cause was
inappropriate drug according guidelines but contra indication (C1.2) 31.5%. PPIs and
antibiotics had the same type and cause of DRPs, which were given as unnecessary treatment
with no specific. The low dose of diuretics prescribed was the major cause of the noted

problems associated with the effect of drug not optimal

ACE/ARB inhibitors are the first-line of treatment for CHF. (Yancy, 2013) However, ACEI
and antiplatelet drugs were the major medication classes that clinical pharmacists suggested

be added to patients’ treatment plans (indication without medication).
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Treatment cost-effectiveness, unclear problem/complaint and patient related category were
the least identified DRPs might be due to the limitations of the study and the difficulty to

contact with patients.

Those problems happen because of the lack of clear guidelines for treating cardiovascular

patients in the hospital, and no clinical pharmacist role in reviewing drugs for each patient

In comparing ages with number of problems we found that the number of problems increases
while the ages increase (Mean=1.75 for patients over than 80 years old) and (Mean=1.18 for
patients ages between 65 and 80 years old), due to polypharmacy and number of morbidity.

But, we cannot generalize this because of its need more studies and small number of patients

Those results consider normal in comparing with other studies. Several studies in cardiology
clinics showed a different number of DRPs per patient. For example, an 8-month study in the
general medicine and cardiology departments in a tertiary care hospital in Coimbatore, India
reported a mean of 4.9 DRPs per patient. Also, 394 DRPs were identified in 80 patients
(Abraham, Drug related problems and reactive pharmacist interventions for inpatients

receiving cardiovascular drugs, 2014).

While a 5-week study in a cardiology clinic at a teaching hospital in Nitra, Slovakia, reported
a mean of 1.3 DRPs per patient. Also, 73 medication records were analyzed where minimally

one DRP was found in 27 (37%) medication records, and 36 DRPs were identified. (B, 2015)

These studies varied between countries with their hospitals by patient number, study duration,
presence of a clinical pharmacist prior to the study, physician collaboration and many other

factors.
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- Limitations of the study

This study has the following limitations: first, our study is retrospective, that’s prevented us
from applying intervention and sees the outcomes clinically in patients. Second, the only
source of our information was the patient’s files that not allowed us to contact with patients
and indicate other problems. Third, our time limit and small number of the sample we can’t
generalizing our study findings. We recommend further controlled multicenter studies, where
interventions are evaluated regarding both updated therapy guidelines and clinical endpoint,

to further characterize DRPs incidence.
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5 Conclusions

Drug-related problems among geriatric patients especially with cardiovascular disease are
common, because of their polypharmacy and multi-diseases with ageing those problems could
be avoided by including more pharmacists whose play a major role in providing healthcare
with their knowledge in drugs and their associated problems.

The identification and documentation of DRPs are an important part that will eventually lead
to reduce and solve the frequently incidence drug-related problems.

The most frequently reported DRPs among this population were the adverse drug event
(possible) occurring (52.2%).

The most apparent cause that contributed to the DRPs incidence was the Drug selection.

At least including one pharmacist in the health centers will increase the chance to avoid drug
and dose selection-related problems. According to this study, the pharmacists identified

61.3% of DRPs cases.
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Near East UniversityHospital

Drug related problems in elderly patients with cardiovascular diseases at
University Hospital in Northern Cyprus
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Examples of Treatment Safety: adverse drug event (possibly)

Drug A

Pantoprazole
Omeprazole

Spironolactone
Valsartan

Warfarin

Diltiazem

Haloperidol

Haloperidol

Tiotropium

Drug B

Clopidogrel

Potassium
chloride

Enoxaparin

Metoprolol

Diltiazem

Ipratropium

occurring
Severity clinical
significance
Reduced
Moderate therapeutic
efficacy of
Clopidogrel
Major Hyperkalemia

Major

Major

Moderate

Moderate
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Risk of bleeding

Additive
reductions in
heart rate, cardiac
conduction, and
cardiac
contractility
(combination may
be useful and
effective in some
situations)
Orthostatic
hypotension and
syncope
associated with
vasodilation
Additive
anticholinergic
effects such as
mydriasis, blurred
vision, heat
intolerance, fever,
dry mouth,
tachycardia,

Recommendation

Monitor the therapeutic
efficacy of clopidogrel
during concomitant
treatment

Serum potassium and
renal function should
be checked regularly
Any agent that can
enhance the risk of
hemorrhage including
other anticoagulants
should be discontinued
prior to initiation of
LMWH
TDM
Monitoring of patient
hemodynamic response

A lower starting
dosage and slower
titration of the
Haloperidol

Inhaled anticholinergic
preparations should
preferably not be used
in combination with
other anticholinergic
agents

Frequ
ency

7



Atorvastatin

Aspirin

Amiodarone

Spironolactone

Clopidogrel

Spironolactone

Citalopram

Citalopram

Quetiapine

Diltiazem

Ticagrelor

Furosemide

Ramipril

Dabigatran

Metoprolol

Metoprolol

Spironolactone

Spironolactone

Increase the
plasma
concentrations of
Atorvastatin
(increased risk of
musculoskeletal
toxicity and
Myopathy)
Decrease the
effectiveness of
ticagrelor in
preventing
thrombotic events
in patients with
acute coronary
syndromes
Risk of
ventricular
arrhythmias,
including
ventricular
tachycardia

Moderate

Moderate

Major

Major Hyperkalemia
Risk of bleeding
complications
associated with
the use of
dabigatran.
Hyperglycemia
and
Hypertriglyceride
mia
Bradycardia,
Hypotension, and
Complete heart
block

Major

Moderate

Moderate

Moderate

Hyponatremia

Orthostatic
hypotension and
syncope

Moderate
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Use the lowest
effective statin dose

Daily maintenance
dose of 75 to 100 mg is
recommended

Serum electrolytes
should be evaluated

Serum potassium and
renal function should
be checked regularly
Monitoring to bleeding
complications,

Monitoring of serum
potassium levels, blood
pressure, and blood
glucose
TDM of Metoprolol

Monitoring of potential
signs and symptoms of
hyponatremia such as
nausea, vomiting,
headache, malaise,
lethargy, irritability,
difficulty
concentrating, memory
impairments
TDM of Quetiapine



Enoxaparin

Furosemide

Quetiapine

Warfarin

Allopurinol

Cefuroxime

Spironolactone

Aspirin

Doxazosin

Apixaban

Sucralfate

Donepezil

Sucralfate

Ramipril

Pantoprazole

Potassium
sulfate

Apixaban

Tamsulosin

Major

Moderate

Moderate

Moderate

Major

Moderate

Moderate

Major

Moderate
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associated with

vasodilation

Risk of bleeding

Reduce the
absorption and
therapeutic
effects of oral
furosemide

Range from mild

cognitive
impairment to
delirium
Reduce its

therapeutic effect

of Warfarin

Risk of severe

hypersensitivity

reactions,
neutropenia,

agranulocytosis,

and serious
infections.

Reduce the oral
bioavailability of

Cefuroxime
Fluid and
electrolyte

disturbances

(cardiac
arrhythmias,
seizures, and
renal
impairment.)

Risk of bleeding

Postural
hypotension,
Dizziness,
Headache,
Syncope,
Priapism, and

Nasal congestion

Close clinical and
laboratory observation
for bleeding
complications
Oral furosemide and
sucralfate doses should
be separated by at least
2 hours.

Avoid combination

take the anticoagulant
at least 2 hours before
or 6 hours after the
sucralfate to minimize
a potential interaction
Monitoring of white
blood cell counts is
recommended

Avoid combination

Hospitalization and
intravenous fluid
hydration

Monitored for
increased anticoagulant
effects and bleeding
complications
Avoid combination



Severity Frequency
Major 12
Moderate 25
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