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ABSTRACT

The objective of this prospective controlled study was to determine
whether clinical pharmacist’s interventions could reduce adverse drug events (ADES)
in outpatients with rheumatoid arthritis (RA) at the rheumatology clinic, Ramathibodi
Hospital, Thailand. The study was performed from April 30" to August 30", 2007.
ADEs were detected and classified as either preventable or non-preventable before
(the 1% visit) and after the intervention period (the 2" visit) in the intervention and
control groups. Pharmacist’s interventions were performed in the intervention group
while the control group received the usual standard care. The pharmacist’s
interventions consisted of the detection and management of potential ADEs,
prescribing errors, and providing patient counseling. The rate of preventable ADEs
and the acceptance of pharmacist’s intervention from physicians were primary and
secondary outcome measures, respectively. The differences in the rates of preventable
ADEs at the 2™ visit and the 1% visit were compared between the intervention and
control groups. P value < 0.05 was defined as statistically significant using the Chi-
squared test. 70 and 72 participants were enrolled in the control group and intervention
group, respectively. The difference in rates between the intervention and control
groups at the 2™ visit was 10.7% (p = 0.08) and at the 1% visit was 6.2% (p = 0.29).
Forty two pharmacist’s interventions were made in total on the study group. Of these,
73.7% were accepted, 16.7% were partially accepted, and 9.6% were rejected. Despite
non-significant differences in the preventable ADEs rates between the intervention
group and the control group, the pharmacist’s intervention seemed to have some
impact on ADE reduction in outpatients with RA. The acceptance of pharmacist’s
intervention by physicians suggests that clinical pharmacist should have a role in
identifying, preventing, resolving, and/or reducing ADESs in outpatients with RA.

KEY WORDS: ADVERSE DRUG EVENTS / PHARMACIST / RHEUMATOID
ARTHRITIS / OUTPATIENT / INTERVENTION / ACCEPTANCE
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CHAPTER |
INTRODUCTION

Background and rationale

Treatment goals in rheumatoid arthritis (RA) include control of signs and
symptoms, restoring physical function and preventing or slowing progression of joint
damage. Main classes of drugs currently used for pharmacotherapy in RA consist of
non-steroidal anti-inflammatory drugs (NSAIDs), disease modifying anti-rheumatic
drugs (DMARDSs) and corticosteroids (1). High incidence of adverse drug event
(ADE) from these drug groups has been reported affecting various organ systems.
Unwanted effects not only cause an increasing in morbidity rate, but also mortality
rate.

NSAIDs-induced adverse events are frequently reported and affected many
organ systems such as gastrointestinal tract, renal, liver. Severity ranges from more
commonly mild reaction to rare, but severe undesirable effects. The burden of adverse
drug reaction (ADR) has been demonstrated as a cause of admission in the 18,820
patients during six month period which showed that NSAIDs were the most common
drugs causing hospital admission up to 30% of all admissions by ADRs (2). Major
ADRs in that study were Gl bleeding, peptic ulceration, and renal impairment. In
addition, two retrospective studies also suggested that 5% and 16% of anaphylaxis
resulting from NSAIDs (3, 4).

The treatment of RA is principally based on DMARDs which reduce
inflammatory synovitis, improve function and prevent structural damage. Although
progression of disease could be decreased by DMARD therapy, treatment using single
DMARD often fails to control RA. Combination DMARDs therapy has been used
increasingly, and their advantage has been demonstrated in various studies using
different approach, for example, type of patient (early or established RA), study

designs (step-up, parallel or step-down) and utilized range of outcome measures.
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However, these studies were mostly controlled trials consisting of too small sample
size, and short period of monitoring to provide the information on rare serious events.
Therefore, the efficacy and undesirable effects of combination DMARD therapy need
to be integrated. At least six systematic-reviews of the efficacy and toxicity of
combining DMARDs in RA management have been reported. Two early systematic-
reviews did not show the advantage of combination DMARDs therapy (5, 6). In
contrast four recent systematic-reviews revealed that combination therapy was more
effective than monotherapy but had resulted in many withdrawals from drug toxicity
(7-10).

Although the exact patterns of medical usage in RA patients have not been
elucidated, many surveys of alternative medical products in America, Europe and
Australia showed that their usage was high and growing (11). Furthermore, patients’
beliefs about safety of DMARDSs and their emotional impact had an influence on the
initiation or withdrawal from these medications (12). These findings demonstrated the
importance of health care professionals’ awareness to adverse effects and drug
interaction of DMARDs to drug therapy failures (11, 12). Therefore patient’s
counseling and education about disease status, benefit of the treatment including its
precaution might increase the appropriate medical usage and patients’ benefit from
slow progression of their diseases with a reduction of avoidable ADEs.

For this reason, the clinical pharmacist who might have a role in the care
team to help improve patients’ safety and reduce ADEs (13). Participation of clinical
pharmacist should include counseling, identification, monitoring and resolving ADEs,
which might prevent potential ADEs (14). The benefit of clinical pharmacist’s
participation has been well demonstrated in many chronic diseases, for example,
diabetic mellitus, cardiovascular disease, HIV disease, and asthma, in terms of
economic outcomes and quality of life, thus indicating that clinical pharmacist could
reduce and prevent ADEs (15-18). The evaluation of the efficacy of multidisciplinary
team care in RA patients was also reported (19-21). However, no study has been
conducted to confirm the role of the clinical pharmacist in reduction of ADEs in RA

patients. Moreover, in Thailand, there are even fewer studies demonstrating the role of
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pharmacist in chronic disease outpatient (22-29). For this reason, we have performed
the preliminary ADE detection by retrospectively review the medical record of RA
patients at Ramathibodi Hospital during June to July, 2006 (30). It was found that
80.5 % out of 200 patients were historically suffered from at least one ADE and 70%
of all ADEs were preventable. The most frequent medication groups were DMARDs
and NSAIDs by 54.0% and 24.7%, respectively. The preliminary study showed that
ADE occurrence was relatively high. However, these results were cumulative data
since the beginning of the medical therapy at Ramathibodi Hospital.

Therefore, the present study aimed to determine whether clinical
pharmacist could help in identification, resolving, and the reduction of preventable
ADEs.

Objectives
1. To determine the incidence of preventable ADEs and potential ADEs in RA
outpatients during the study period.
2. To characterize clinical pharmacist’s intervention and physicians’ acceptance.
Expected outcomes and benefits
1. Clinical pharmacist participation could reduce preventable ADEs and prevent
potential ADEs in RA outpatients.
2. Improvement of patients’ outcome after pharmacist’s intervention.
3. This study may be strategy for development of collaboration in
multidisciplinary care team of ambulatory RA patients in Ramathibodi

Hospital.
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CHAPTER I
LITERATURE REVIEW

Part I: Rheumatoid arthritis

1. Introduction

Rheumatoid arthritis (RA) is a chronic inflammatory disease characterized
by persistent synovial tissue inflammation of the joint. Over time, bone erosion,
destruction of cartilage, and complete loss of joint integrity can occur. Eventually,
multiple organ systems may be affected. Estimated prevalence is approximately
0.5-1.5% of the general population. The annual incidence of RA in the United States
was thought to be approximately 30 per 100,000 (31). The incidence and prevalence of
RA are 2-3 times higher among women than men. Although the onset of RA may
occur at any age, it most commonly strikes people between 30 and 60 years of age,
with the incidence continuing to increase until approximately age of 85 (32). It is
responsible for an estimated 250,000 hospitalizations and 9 million physician visits
each year (13). In the United States, a systematic review revealed that the average
annual medical cost associated with RA is US$ 5,720 per patient of which in-patient
cost is the largest component (33). Its economic impact is magnified by the high level
of functional impairment that is if left untreated, 20-30% of RA patients would
become permanently work-disabled within 3 years of diagnosis. In Thailand,
the survey study found a 0.12% prevalence of rheumatoid arthritis (34). The average
societal cost of RA is estimated to be US$2,682 per patient per year, of which is
estimated to be 41.4 per cent of a patient’s average annual income. Direct and indirect
costs are estimated to be US$2,135 and US$547 per patient per year, respectively (35).

Female sex, a positive family history, older age, silicate exposure, and
smoking are associated with an increased risk for development of RA. Consumption of
more than 3 cups of coffee daily particularly decaffeinated coffee also may be a
contributing factor (36). Patient with RA appear to be at higher risk for subclinical

atherosclerosis, cardiovascular events, lymphomas, preeclampsia and preterm delivery,
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depression and anxiety. Increased inflammation, as measured by C-reactive protein
(CRP), is associated with hypertension, increased triglycerides and homocysteine level,
and decreased high-density lipoprotein cholesterol and insulin sensitivity. Co-
morbidities associated with RA and its therapy included peptic ulcer disease,
osteoporosis, and infection. Males with RA have a higher risk for hypogonadism,
possibly secondary to a central mechanism that controls hormonal synthesis or
secretion. However, patients with RA are less likely to have atopic diseases (e.g., hay
fever, allergies) (37).

Genetic and environmental factors play role in pathogenesis of RA.
Although laboratory testing and imaging studies can help confirm the diagnosis and
evaluate disease progression, RA is primarily clinical diagnosed and no single
laboratory test alone is sufficient for diagnosis. The American College of
Rheumatology Association (ARA) revised its criteria for the classification of RA in
1988 (Table 1). In typical outpatient practice, a definitive diagnosis using these criteria
may be difficult to obtain early in the disease process. During the initial visit, patients
should be asked about degree of pain, duration of stiffness and fatigue and functional
limitations. A careful joint examination looking for the characteristics described above
is vital.

Table 1 Criteria for the classification of rheumatoid arthritis.

Criterion Definition

The patient must meet 4 of the following 7 criteria to be classified as having RA

Morning stiffness Morning stiffness in and around the joints, lasting at

least 1 hour before maximal improvement

Arthritis of > 3 joint areas At least 3 joint areas simultaneously have had soft
tissue swelling or fluid (not bony overgrowth alone)
observed by a physician. The 14 possible areas are
right or left PIP, MCP, wrist, elbow, knee, ankle, and
MTP joints.
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Table 1 Criteria for the classification of rheumatoid arthritis (cont.) (38).

Criterion

Definition

Acrthritis of hand joints

At least 1 area swollen (as defined above) in a wrist,

MCP, or PIP joint

Symmetric arthritis

Simultaneous involvement of the same joint areas (as
defined in criteria 2) on both sides of the body
(bilateral involvement of PIPs, MCPs, or MTPs is

acceptable without absolute symmetry) *°

Rheumatoid nodules

Subcutaneous nodules, over bony prominences, or
extensor surfaces, or in juxtaarticular regions,

observed by a physician”

Serum rheumatoid factor

Demonstration of abnormal amounts of serum
rheumatoid factor by any method for which the result

has been positive in < 5% of normal control subjects

Radiographic changes

Radiographic changes typical of rheumatoid arthritis
on posteroanterior hand and wrist radiographs, which
must include erosions or unequivocal bony
decalcification localized in or most marked adjacent to

the involved joints

2 Present for at least 6 weeks.

® must be observed by physician.

No single diagnostic test definitively confirms the diagnosis of RA.

However, several tests can provide objective data that increase diagnostic certainty

and allow disease progression to be followed. The American College of Rheumatology

Subcommittee on Rheumatoid Arthritis (ACRSRA) recommends that baseline

laboratory evaluations include a complete blood cell count with differential,

rheumatoid factor, and erythrocyte sedimentation rate (ESR) or CRP. Baseline

evaluation of renal and hepatic function also is recommended because these findings
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will guide medication choices. Table 2 summarizes the laboratory findings associated
with RA.
Table 2 Laboratory and imaging findings associated with RA (36).

Laboratory test Associated findings

C-reactive protein Typically increased to > 0.7 picograms per mL; may

be used to monitor disease course.

Erythrocyte sedimentation Often increased to > 30 mm per hour; may be used to

rate* monitor disease course.

Hemoglobin/ hematocrit* Slightly decreased, hemoglobin averages around 10 g/

dL; normochromic anemia, also may be normocytic or

microcytic.
Liver function* Normal or slightly elevated alkaline phosphatase
Platelets* Usually increased
Radiographic findings of May be normal or show osteopenia or erosions near
involved joints* joint spaces in early disease, wrist and ankle films are

useful as baselines for comparison with future studies.

Rheumatoid factor* Negative in 30% of patients early in illness; if initially
negative, can repeat 6-12 months after disease onset;
can be positive in numerous other processes (e.g.
lupus; scleroderma; Sjogren’s syndrome; neoplastic
disease; sarcoidosis; various viral, parasitic, or
bacterial infections); not an accurate measure of

disease progression.

White blood count* May be increased
Anticyclic citrullinated Tends to correlate well with disease progression,
peptide antibody increase sensitivity when used in combination with

rheumatoid factor; more specific than rheumatoid
factor (90% vs. 80%); not readily available in many

laboratories.

Antinuclear antibody Limited value as a screening study for RA
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Table 2 Laboratory and imaging finding associated with RA (cont.) (36).

Laboratory test Associated findings
Complement levels Normal or elevated
Immunoglobulins Elevated alpha-1 and alpha-2 globulins possible
Joint fluid evaluation Consider if an affected joint can be tapped and

diagnosis is uncertain; straw-colored fluid with fibrin
flecks often seen; fluid may clot at room temperature;
5,000 to 25,000 white blood cells per mm?® with 85%
polymorphonuclear leukocytes a common finding; in
RA, cultures are negative, there are no crystals, and

fluid glucose level typically is low.

Urinalysis Microscopic hematuria or proteinuria may be present

in many connective tissue diseases.

* Recommended for initial evaluation for RA.
Note: renal function, although not likely to change as a direct effect of disease,

should be followed to assess renal effects from drug therapy.

The treatment of RA is a real challenge. The effective management of
patients with RA involves a multidisciplinary approach which endeavors to deal with
functional, psychosocial as well as physical problems. The aims of treatment include
relief of pain, reduction of inflammation, functional improvement, control of disease
activity and prevention of deformities.

Patient education

Patient education is important for long term management of RA, by
providing information on the disease and its therapies which gives the patient a
realistic outlook regarding the disease and allows them to be involved in the
therapeutic decisions.

Non-pharmacologic treatment in RA

Non-pharmacologic treatment in RA involves a balance of rest and exercise,

adequate nutrition, physical measures (39).
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Diet and exercise

Although no specific dietary modifications are found to be useful in the
management of rheumatoid arthritis, addition of fish oil or fish supplements which are
rich in omega-3 fatty acid are found to reduce the inflammation in the joints. The
omega-3 fatty acids compete with arachidonic acid for the lipoxygenase enzyme
resulting in decreased production of leukotrienes with pro-inflammatory properties.
Studies show that fish oil supplementation has enabled reduction or even
discontinuation of non-steroidal anti-inflammatory drugs in some patients with RA. It
is also important to advice regular exercise program to improve and maintain general
fitness and maintain muscle bulk around the joints to all patients with RA.

2. Pharmacologic treatment in RA

Pharmacologic therapy for RA often consists of combinations of NSAIDs,
DMARDs, and/or corticosteroids. NSAIDs provide pain relief but have no effect on
disease progression. DMARDs are more effective at reducing pain and swelling but
have a slower onset of action. They can produce an improvement in the biochemical
markers of disease activity but, in long-term studies, their ability to prevent joint
destruction has been disappointing. Corticosteroids can also improve symptomatic
relief but long-term use has gone out of favor owing to their undesirable side effect
profile. DMARDs are now used much earlier in the management of RA and guidelines
from the American College of Rheumatology (ACR) recommended that treatment
with these drugs should be initiated within 3 months in patients with established
diagnosis of RA and ongoing signs of active disease (40). The profile and adverse
reactions of individual drug categories are summarized below.

NSAIDs: NSAIDs inhibit cyclooxygenase (COX) enzymes and thus
decrease production of prostaglandins. Some prostaglandins under COX-1 control
have important effects in many parts of the body (i.e., they protect gastric mucosa and
inhibit platelet adhesiveness). Other prostaglandins are induced by inflammation and
are produced by COX-2. The initial treatment of RA usually involves the use of
salicylates, NSAIDs, or a selective COX inhibitor to reduce joint pain and swelling

and to improve joint function. These agents have analgesic and anti-inflammatory
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properties but do not alter the course of disease or prevent joint destruction. Thus, they
should not be used as the single treatment for RA. Because DMARDs have the
potential to reduce or prevent joint damage and preserve joint integrity and function,
they have recently received more attention in RA treatment. However, the role of
NSAIDs as the initial palliative drug therapy to reduce joint inflammation and pain is
still clinically important. Choice of available agents is considered based on efficacy,
safety, convenience, and cost. Because of the nature of long-term treatment of RA,
sufficient attention must be paid not only to the efficacy of drugs but also to their
safety. Common adverse reactions to NSAIDs, including gastrointestinal (GI) disorder,
renal disorder, hepatic disorder, asthma, allergic rash, and disturbed hematopoiesis are
attributed to the inhibition of prostaglandin (PG) production. Among them, Gl
disorder is of particular concern. Serious adverse reactions such as gastroduodenal
ulcer, perforating ulcer, and Gl hemorrhage resulting from damaged Gl mucosa are
clinically significant. In addition, other GI symptoms such as abdominal pain and
dyspepsia should be closely observed because these subjective symptoms may disturb
prescription compliance during long-term treatment with these drugs. Silverstein et al.
(41) reported that approximately 20% of RA patients (not taking Gl remedies)
assigned to take NSAIDs for 6 months in a clinical study had intolerable Gl symptoms
and, because of these events, dropped out from the study. The recent meta-analysis
intended to compare the incidence of upper Gl symptoms (42) in a large-scale study
for safety evaluation of NSAIDs (43) revealed that the most common Gl adverse
reactions in patients receiving NSAIDs were dyspepsia, abdominal pain, and
nausea/vomiting. Although some investigators claim that these GI symptoms do not
necessarily predict more serious adverse drug reactions such as ulcer and bleeding, but
a relatively large number of patients complain of these symptoms, may need dosage
reduction, discontinuation of treatment, and modifications of the prescribed drugs (44,
45).

Gl adverse events are usually mild but are the most common adverse
effects (in approximately 10% of patients on NSAIDs), followed by renal events and

skin rashes. Other possible adverse effects of all NSAIDs include headache, confusion
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and other CNS symptoms, increased blood pressure, worsening of hypertension,
edema, and decreased platelet function. Recent clinical trials have also demonstrated
an apparent increased risk of cardiovascular adverse events in patients taking COX-2
inhibitors (46), that is higher rate of thrombotic events (including myocardial
infarctions) compared with traditional NSAIDs (tNSAIDs). However, the effect of
tNSAIDs on cardiovascular risk is still unclear. Use of tNSAIDs and selective COX-2
inhibitors should be avoided in conditions associated with diminished intravascular
volume or edema, such as congestive heart failure, nephritic syndrome, or cirrhosis,
and in patients with serum creatinine levels > 2.5 mg/dL.

Risk factors for the development of NSAIDs associated gastroduodenal
ulcers include advanced age (> 75 years), history of ulcer, concomitant use of
corticosteroids or anticoagulants, higher dosage of NSAID, use of multiple NSAIDs,
or a serious underlying disease. Three recent studies indicate that some tNSAIDs are
associated with a higher gastrointestinal risk than others (47-49). The first is a meta-
analysis of case-control studies, the second is a cohort study of 130,000 patients over
50 years in the United Kingdom, and the third is a case-control study of 780,000
patients from Italy. These three studies gave clear differences in gastrointestinal risks
with the different tNSAIDs, and some compounds are clearly associated with higher
risks of upper gastrointestinal bleeding than others. In general, ibuprofen has the
lowest risk among tNSAIDs, while diclofenac and naproxen have intermediate risks,
and piroxicam and ketorolac carry the greatest risk. It should be noted that the
advantage of "low risk" drugs may be lost once their dose is increased. This
information is vital when considering the types of tNSAIDs to prescribe for patients.

Several strategies may be used to decrease the risk of tNSAID-associated
gastrointestinal events. First, gastrointestinal complications can be avoided by the use
of non-traditional NSAID analgesics, when possible (e.g., acetaminophen). Second,
use of the lowest effective dose of a tNSAID will decrease the incidence of
complications. The analgesic property of tNSAIDs has a ceiling effect (notably, the
ceiling dose may be different in acute and chronic pain), meaning that higher doses do

not result in enhanced pain control but merely result in more adverse effects. Third,
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anti-ulcer co-therapy can be used in high risk patients. Gastroprotective agents, which

are effective in decreasing NSAIDs associated gastroduodenal ulceration, include high

dose H; blockers, proton-pump inhibitors, and oral prostaglandin analogs (1). Finally,

the COX-2 inhibitors can be used as an alternative analgesic to decrease the risk of

gastrointestinal events. The evidence is summarized in Table 3.

Table 3 Evidence for reduced gastrointestinal risks with gastroprotective agents.

Use of Anti-Ulcer Treatments

Proton Pump Inhibitor Co-therapy

Authors Method Number | Duration Results
(years) of of follow
patients up
Yeomans double-blind 541 4-8 The gastric ulcer recurrence
et al. placebo RCTs weeks | rate at 6 months was 5.2%
(1998) with omeprazole and 16.3%
(50) with ranitidine.
Hawkey etal. | double-blind 935 4-8 The percentage of patients
(1998) placebo RCTs weeks | with gastric ulcer
(51) recurrence in the OMNIUM
study was 13% with
omeprazole and 10% with
misoprostol.
Use of COX-2 Inhibitors
Bombardier RCTs 8,076 | 9 months | The efficacy of rofecoxib
etal. and naproxen were
(2000) equivalent. However, the
(52) incidence of confirmed

upper gastrointestinal
adverse events per 100
patient-years in the

rofecoxib group was less
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Table 3 Evidence for reduced gastrointestinal risks with gastroprotective agents

(cont.).
Authors Method Number | Duration Results
(years) of of follow
patients up
than half that observed in
the naproxen group.
Silverstein et RCTs 8,059 | 6 months | Among patients receiving
al. celecoxib, the annualized
(2000) incidence of upper
(43) gastrointestinal
complications alone and in
combination with
symptomatic ulcers was
half that observed in
patients who received
tNSAIDs.
Singh et al. RCTs 13,274 | 12 weeks | They were equally
(2006) effective but celecoxib-
(53) treated patients had

significantly lower rates of
any adverse events,
including withdrawal due
to abdominal pain and
serious upper-
gastrointestinal events
(producing an 8:1
advantage on safety

endpoint.
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Evidence from several large scale RCTs and epidemiologic studies of
structurally distinct COX-2 inhibitors has indicated that such compounds elevate the
risk of myocardial infarction and stroke (Table 4). This evidence led to the subsequent
worldwide withdrawal of rofecoxib and valdecoxib. Notably, valdecoxib was also
withdrawn because of an unexpectedly high number of serious dermatological side
effects such as Stevens-Johnson syndrome. Although, COX-2 inhibitors may increase
the risk for cardiovascular events, the risk differs to some degree between individual
agents, is dose-related, and varies with the duration of therapy. For example, the
APPROVE clinical trial showed that the risk was only apparent after 18 months of
continuous intake of rofecoxib (54). Highest risk is found among patients receiving the
50 mg dose than 25 mg dose, and the risk is not detected among those receiving 12.5
mg. In some highrisk patients (e.g., following coronary artery bypass graft[CABG]),
valdecoxib increased the cardiovascular events by 3-fold even in short-term
application of only 10 to 14 days (55). This increased cardiovascular risk from short-
term use of valdecoxib was not observed in patients undergoing general or orthopedic
surgeries (56). Some studies suggested that celecoxib and lumiracoxib may have a
slightly better safety profile than other COX-2 inhibitors. Because the benefits seem to
outweigh potential cardiovascular risks, these two drugs had remained on the market
(57, 58). Unfortunately, lumiracoxib has recently been withdrawn from the market
because of fatal hepatic toxicity. Currently, celecoxib and etoricoxib are the only
available COX-2 inhibitors and fulfilled the requirements for drug registration based

on internationally accepted guidelines.
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Table 4 Evidence for the cardiovascular effects of COX-2 inhibitors.

Authors Method Number | Duration Results
(years) of of follow
patients up
Bombardier Multicenter 8,076 | 9 months | It was found that there was
et al. RCTs a 5-fold divergence in the
(2000) incidence of myocardial
(52) infarction (20 vs 4 events).
This study was not
originally designed to
assess the incidence of
cardiovascular event.
Bresalier multicenter, 2,586 18 This study found that the
et al. placebo RCTs months | long-term use of the
(2005) rofecoxib at 25 mg/day in
(54) 2,586 patients with a

history of colorectal
adenomas was associated
with an 1.92-fold increased
risk for thrombotic events
(myocardial infarction and
strokes) first observed after
18 months of therapy. This
led to the subsequent
worldwide withdrawal of
rofecoxib on September 30,
2004.




Suthatip Somjarit

Literature Review / 16

Table 4 Evidence for the cardiovascular effects of COX-2 inhibitors (cont.).

observational

studies

Authors Method Number | Duration Results
(years) of of follow
patients up
Grahametal. | nested case- 1.3 2.3 It was found that rofecoxib
(2005) control million | person- | at doses above 25 mg/day
(59) patients years | was associated with a 3-fold
higher incidence of
myocardial infarction
and/or cardiac deaths than
were recorded among
nonusers or remote users of
anti-inflammatory drugs.
Johnsen et al. population- 123,077 It was found that current
(2005) based case- and new users of rofecoxib,
(60) control study celecoxib and all classes of
non-aspirin NSAIDs had
elevated relative risk
estimates for myocardial
infarction.
Juni et al. meta-analysis | 20,742 Overall, patients who
(2004) of 18 RCTs received rofecoxib in these
(61) and 11 studies were at a 2.3-fold

increased risk for
myocardial infarction
compared with those
receiving placebo or other
tNSAIDs

The evidence for the gastrointestinal and cardiovascular adverse effects of

NSAIDs has substantial implications for public health, patient education and
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therapeutic decision making by physicians responsible for pain-related conditions. A

few organizations have published guidelines on the use of tNSAIDs and COX-2

inhibitors (62, 63). Generally, any recommendations should offer effective pain control
along with optimal gastroprotection, together with an assessment of cardiovascular and
gastrointestinal risks before initiation of tNSAIDs or COX-2 inhibitors therapy.

The Food and Drug Administration expert advisory committee recommends that (64)

- When COX-2 inhibitors and tNSAIDs are to be used for the management of
individual patients, they should be prescribed with the lowest effective dose and
for the shortest duration.

- They should not be prescribed for high risk patients, e.g., patients with a history of
ischemic heart disease, stroke or congestive heart failure, or in patients who have
recently undergone CABG.

- All prescription-strength NSAIDs will now display "black box" label warnings for
the potential risk of cardiovascular and gastrointestinal adverse effects.

- Treatment with tNSAIDs alone in patients aged less than 65 years who do not have
gastrointestinal risk factors is considered appropriate. Co-therapy with a PPI or
treatment with a COX-2 inhibitor was considered unnecessary in these patients.

- The use of a tNSAID alone was considered inappropriate in any patient with a
previous gastrointestinal event and in those who concurrently receive aspirin,
steroids or warfarin. These patients should receive tNSAID plusa PPl or a COX-2
inhibitor.

- Use of a COX-2 inhibitor with PPI co-therapy is appropriate only in patients at
very highrisk, such as those with a previous gastrointestinal event who are taking
aspirin, and those who are taking aspirin plus steroids or warfarin.

DMARDs: This drugs class can effectively suppress the disease activity
and will prevent the progression of cartilage and bone degradation and also cause
functional improvement. These drugs have slow onset of action but their potential
importance as the treatment of RA at the earliest stage is increasingly recognized.
Early suppression of synovial inflammation can arrest or retard the progressive

irreversible joint damage. Nowadays, these drugs are started along with NSAIDS if the
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arthritis persists for more than three months and continued at the lowest dose for 2 to 5
years or even longer after disease remission. Periodic assessment of the disease
activity and clinical examination and investigations to monitor the toxicity are highly
essential when the patient is put on DMARDs. In 2008, ARA recommended two types
of DMARDSs; non-biologic and biologic DMARDs. The biologic DMARDs is
recommended only after failure of non-biologic DMARDs (65). The DMARDs

commonly used in RA are summarized in Table 5.

Table 5 Dosage and adverse effects of DMARDSs used in the treatment of RA.

Drug

Dosage

Adverse effects

Hydroxychloroguine

Initially, 400 mg po once/day
(eg, with breakfast or dinner)
for 4-12 wk, then may
reduce to 200 mg once/day

If improvement occurs, 200-
400 mg once/day as long as

effective

Usually mild dermatitis
Myopathy

Generally reversible
corneal opacity
Occasionally, irreversible

retinal degeneration

Sulfasalazine

500 mg po in the evening,
increased to 500 mg in the
morning and 1,000 mg in the
evening, then increased to

1,000-1,500 mg bid

Bone marrow suppression
Gastric symptoms
Neutropenia

Hemolysis

Hepatitis

Methotrexate

Single oral dose once/wk,
starting at 7.5 mg and
gradually increased as needed
to a maximum of 25 mg
Doses > 20 mg/wk best given
subcutaneous to ensure

bioavailability

Liver fibrosis (dose-
related, often reversible)
Nausea

Possibly bone marrow
suppression

Stomatitis

Rarely, pneumonitis

(potentially fatal)
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Table 5 Dosage and adverse effects of DMARDs used in the treatment of RA

(cont.).
Drug Dosage Adverse effects
Leflunomide 20 mg once/day or, if adverse | Skin reactions

effects occur, reduced to 10

mg once/day

Hepatic dysfunction

Azathioprine

1 mg/kg (50-100 mg) po
once/day or bid, increased by
0.5 mg/kg/day after 6-8 wk
then q 4 wk to a maximum of
2.5 mg/kg/day

Liver toxicity
Bone marrow suppression
Possibly increased risk of

cancer

Cyclophosphamide

2-3 mg/kg po once/day or IV
pulse therapy (may not be as
effective): 0.75 g/m? once/mo
(increased to 1 g/m? for 6
month once/month if WBC >
3,000/uL), given over 30-60
min with oral or 1V fluids and

with mesna

With cyclosporine,

impaired renal function

Cyclosporine

50 mg po bid not to exceed
1.75 mg/kg po bid

Renal insufficiency
Anemia

Hypertension

Gold injection

Start with a 10 mg test dose ,
followed by a loading dose of
50 mg intramuscularly every
week until a cumulative dose
of 1,000 mg is reached; the
maintenance dose is 25-50 mg
intramuscularly every 2-4

weeks

Myelosupression

Proteinuria
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Table 5 Dosage and adverse effects of DMARDs used in the treatment of RA

(cont.).
Drug Dosage Adverse effects
Adalimumab 40 mg subcutaneous once Potential risk of infection
every 1-2 wk (particularly TB) or cancer
Etanercept 25 mg subcutaneous twice/wk | Lymphoma
or 50 mg sc once/wk Liver toxicity
Bone marrow
Infliximab 3-mg/kg 1V infusion in saline | Abnormal liver function

at baseline, at 2 wk, and at 6 tests

wk with subsequent injections | Antinuclear antibodies

g 8 wk (dosage may be with or without SLE
increased to 10 mg/kg) Demyelinating neurologic
disorders

Donahue and colleagues (66) systemically reviewed 101 studies to
compare effectiveness and harms of DMARDs for RA. Head-to-head trials (n=23),
mostly examining synthetic DMARDSs, showed no clinically important differences in
efficacy among synthetic DMARDs (limited to methotrexate, leflunomide, and
sulfasalazine) or among anti-tumor necrosis factor (TNF) drugs (adalimumab,
eternacept, and infliximab). Monotherapy with anti-TNF drugs resulted in better
radiographic outcomes than did methotrexate but no important differences in clinical
outcomes (that is 20%, 50%, and 70% improvement according to American College of
Rheumatology response criteria).Various combinations of biological DMARDs plus
methotrexate improved clinical response rates and functional outcomes more than
monotherapy with either methotrexate or biological DMARDs. In patients whose
monotherapy failed, combination therapy with synthetic DMARDs improved response
rates. Numbers and types of short-term adverse events were similar for biological and

synthetic DMARDs. The evidence was insufficient to draw conclusions about



Fac. of Grad. Studies, Mahidol Univ.

M.Sc. in Pharm. (Clinical Pharmacy) /21

differences for rare but serious adverse events for biological DMARDs. Table 6

summarized the results of comparative studies of different DMARDs.

Table 6 Summary of comparative findings between different DMARDSs on efficacy

and harms of RA.

Key Comparisons

Key Comparisons Efficacy (Strength

of Evidence)

Harms (Strength of

Evidence)

Synthetic DMARDSs

Monotherapy vs. monotherapy

Leflunomide vs. -

methotrexate

Similar ACR 20 or radiographic
responses (moderate)

Greater improvement in functional
status (HAQ-DI) and health-related
quality of life (SF-36 physical
component) for lefunomide
(moderate)

Similar work productivity

outcomes (moderate)

No obvious major
differences in adverse
events and
discontinuation rates

(moderate)

Leflunomide vs. -

sulfasalazine

Higher ACR 20 and ACR 50
response rates and greater
improvement in functional
capacity for leflunomide (low)
Similar radiographic responses

(low)

No obvious major
differences in adverse
events and
discontinuation rates

(moderate)

Sulfasalazine vs.

methotrexate

Similar ACR 20 response rates,
disease activity scores, functional
capacity, and radiographic responses

(moderate)

No obvious major
differences in adverse
events; more patients
receiving
methotrexate than
sulfasalazine

(moderate)
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Table 6 Summary of comparative findings between different DMARDSs on efficacy
and harms of RA (cont.).

Key Comparisons

Key Comparisons Efficacy
(Strength of Evidence)

Harms (Strength of
Evidence)

Biological DMARDs
Biological DMARDs vs. biological DMARDs

Anti-TNF drugs
(adalimumab,
etanercept,
infliximab) vs.
anti-TNF drugs

Similar ACR 20 and ACR 50 response
rates among anti-TNF drugs

(moderate)

Insufficient evidence

(low)

Biological 3 indirect comparisons based on fair- | Risk for injection site

DMARD:S vs. and good-quality meta-analyses reactions higher for

biological consistently showed anakinra to have | anakinra than for

DMARDs lower ACR 20 and ACR 50 response | adalimumab and
rates than anti-TNF drugs as a class etanercept
(moderate) (moderate)

Biological DMARD:s vs. synthetic DMARDs
Anti-TNF drugs vs. | - In patients with early RA, similar | - No obvious

methotrexate

clinical response, functional
capacity, and quality of life
between adalimumab or etanercept
and methotrexate; in patients
receiving biological DMARDs,
better radiographic outcomes than
synthetic DMARDs (moderate)

- In patients whose initial RA
treatment failed, greater functional
independence and remission for

anti-TNF drugs as a class than

major differences
in adverse events
in efficacy
studies (low)

- Insufficient
evidence on
differences in the
risk for rare but
severe adverse

events (low)
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Table 6 Summary of comparative findings between different DMARDSs on efficacy

and harms of RA (cont.).

Key Comparisons

Key Comparisons Efficacy
(Strength of Evidence)

Harms (Strength of

Evidence)

synthetic DMARD:s as a class

(moderate)

Combination therapy vs. monotherapy
Synthetic DMARDSs vs. synthetic DMARDs

Sulfasalazine plus
methotrexate vs.

monotherapy

In patients with early RA, similar
ACR 20 response rates or
radiographic changes (moderate)
In all patients, similar functional
capacity (moderate)

In patients with early RA,
significantly better disease
activity scores with combination

therapy (low)

No obvious major
differences in
withdrawal rates
attributable to
adverse events

(moderate)

1, 2, or 3 synthetic
DMARDs
(methotrexate,
sulfasalazine,
hydroxychloroquine)
plus prednisone

vs. 1 synthetic
DMARD

In patients receiving 1, 2, or 3
synthetic DMARDs plus
prednisone, improved ACR 50
response rates, disease activity
scores, and less
radiographicprogression
(moderate)

In patients with early RA,
significantly lower radiographic
progression and fewer eroded
joints (low)

Better outcomes with the
combination strategies for

functional capacity (low for each

No obvious major
differences in
discontinuation

rates (moderate)




Suthatip Somjarit Literature Review / 24

Table 6 Summary of comparative findings between different DMARDSs on efficacy

and harms of RA (cont.).

Key Comparisons Key Comparisons Efficacy Harms (Strength of

(Strength of Evidence) Evidence)

individual comparison; moderate for
combination therapy vs.

monotherapy)

Biological DMARD combinations

Biological No additional treatment effects from | Substantially higher
DMARDS vs. combination of etanercept plus rates of serious
biological DMARDs | anakinra compared with etanercept adverse events from
monotherapy (low) combination of 2
biological DMARDs

than from
monotherapy
(moderate)
Biological - Better clinical response rates, - No obvious,
DMARD:s plus functional capacity, and quality of major differences
methotrexate vs. life from combination therapy in adverse events
biological DMARDs with biological DMARDSs plus in efficacy studies
methotrexate than from (low)
monotherapy with biological - Insufficient
DMARDSs (moderate) evidence on
- In methotrexate-naive patients differences in the
with early aggressive RA, better risk for rare but
ACR 50 response, greater clinical severe adverse
remission, and less radiographic events (low)

progression in the combination

therapy group (low)
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Table 6 Summary of comparative findings between different DMARDSs on efficacy

and harms of RA (cont.).

Key Comparisons

Key Comparisons Efficacy

(Strength of Evidence)

Harms (Strength of

Evidence)

Biological DMARDs
plus synthetic
DMARD

other than
methotrexate vs.
biological

DMARDs

Similar clinical response rates,
functional capacity,and quality of life
between etanercept plus sulfasalazine

and etanercept monotherapy (low)

No obvious,
major differences
in adverse events
in efficacy studies
(low)

Insufficient
evidence on
differences in the
risk for rare but
severe adverse

events (low)

Biological DMARD
plus methotrexate vs.

methotrexate

Better clinical response rates,
functional capacity, and quality of
life from combination therapy of
biological DMARDs and
methotrexate than from methotrexate

monotherapy (moderate)

No obvious,
major differences
in adverse events
in efficacy studies
(low)

Insufficient
evidence to make
conclusions
ondifferences in
the risk for rare
but severe adverse

events (low)
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Table 6 Summary of comparative findings between different DMARDSs on efficacy

and harms of RA (cont.).

Key Comparisons

Key Comparisons Efficacy

(Strength of Evidence)

Harms (Strength of

Evidence)

Combination therapy vs. combination therapy or other treatment strategy

Sulfasalazine plus
methotrexate plus
hydroxychloroquine

vs. 2 drugs

- In patients previously receiving
monotherapy, higher ACR 20 and
ACR 50 response rates for triple
therapy than for 2-drug
combinations (moderate)

- In patients with no previous use of
study drugs, higher ACR 20 and
ACR 50 response rates in the triple
combination therapy group than in
the methotrexate plus sulfasalazine
group or methotrexate plus

hydroxychloroquine group (low)

No obvious, major
differences in
withdrawal rates
attributable to adverse

events (moderate)

Sequential
monotherapy
starting with
methotrexate vs.
step-up
combination
therapy vs.
combination with
tapered high-dose
prednisone vs.
combination with

infliximab

Less radiographic progression, lower
disease activity scores, and better
functional ability from initial
combination therapy with
methotrexate, sulfasalazine, and
tapered high-dose prednisone or
initial combination therapy with
infliximab plus methotrexate than
from sequential DMARD
monotherapy or step-up combination

therapy (low)

No obvious, major
differences in serious
adverse events

between groups (low)
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Corticosteroids: Corticosteroids are the most controversial drugs used in
the treatment of RA. These drugs are highly potent anti-inflammatory agents with a
wide range of actions. Steroids inhibit the recruitment of leukocytes at inflammatory
sites by blocking the adhesion of these cells to endothelial cell wall. They also inhibit
cellular activation and secretion of inflammatory mediators. Finally they block the
tissue effects of many pro-inflammatory cytokines. In spite of all these actions steroids
lost their popularity due to the plethora of side effects, but are very useful drugs in
chronic inflammatory arthritis like RA if judiciously used. The major indications of
steroid the RA are given below.

1. Bridge therapy

Steroids are well known to rapidly suppress synovitis, and the recent data
have shown their disease modifying actions as well as the ability to reduce
radiological progression in the initial phase of disease. Thus steroids at lower doses
can be used along with DMARDs in the first 2-3 months of the treatment. Once the
DMARD:s begin its action, steroid should be taped off and stopped. The usual dose is
5 - 7.5 mg prednisolone per day or 80 — 120 mg methyl prednisolone once in every 2-3
weeks. Long term use of even small dose steroids in RA should be strongly
discouraged due to the side effects especially osteoporosis.

2. Extra-articular disease

In cases of severe life threatening visceral organ or sight-threatening eye
involvement, such as rheumatoid vasculitis, scleritis, intestitial lung disease,
neuropathy or other extra-articular disease, high dose systemic steroids are strongly
recommended. Prednisolone 40-60 mg/day orally or intravenous methyl prednisolone
1gm/day for 3 days followed by oral prednisolone is recommended in these cases
which can be tapered off more slowly.

3. Pregnancy

In pregnancy almost all NSAIDS and many of the DMARDS (except
sulfasalazine and hydroxychloroquine which are relatively safe) are contra-indicated,
low dose prednisolone at a dose of 5-15 mg/day can be tried as prednisolone at this

dose will not cross the placenta.
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4. Intraarticular / intralesional steroids

Local steroid injections are useful in relieving synovitis if one or two joints
are out of proportionately inflammed compared to generalized disease activity.
Intralesional steroids are also useful in tenosynovitis, bursitis and carpal tunnel
syndrome.

5. Refractory RA

Low dose oral steroids may be the only choice when arthritis is refractory
to all other mode of therapy (NSAIDs, combination of DMARDS and biological
agents). But as far as possible oral steroids should be taped off once the disease
activity has been controlled.

Table 7 summarized dosage and adverse effects of corticosteroids use in
the treatment of RA.

Table 7 Dosage and adverse effects of corticosteroids use in the treatment of RA.

Drug

Dosage

Adverse effects

Methyl prednisolone

acetate

Depends on the joint

Triamcinolone acetonide

Depends on the joint

With long-term use:
inflammation and rarely

infection at injection site

Triamcinolone 10-40 mg, depending on

hexacetonide the joint

Prednisone Not to exceed 7.5 mg p.o. | With long-term use:
once/day (except in - Weight gain
patients with severe - Diabetes

systemic manifestations) - Hypertension

- Osteoporosis

A meta-analysis of safety of medium to long-term corticosteroid therapy in
RA showed that medium- to long-term glucocorticoid therapy in RA is associated with
limited toxicity compared to placebo (67). Six RCTs with total of 689 patients met the
inclusion criteria. However, the longest duration of the study was only 2.5 year with

prednisolone dosage ranged from 5-10 mg/day. All studies allowed concomitant use of
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NSAIDs and DMARDs. Toxicity of glucocorticoid therapy based on number of
patients withdrawn from the study was borderline (OR=1.09; 95% CI 0.52, 2.25).
Number of AEs per patient-year (OR=1.19; 95% CI 0.91, 1.57) and SAEs (OR =1.06;
95% CI 0.67, 1.67) were similar. Efficacy/toxicity ratio was good for glucocorticoid
therapy (number needed to harm/number needed to treat = 0.25). Characteristics of
RCTs and results were shown in Table 8 and Table 9, respectively.

Table 8 Characteristics of RCTs included in the meta-analysis.

Authors Trial Numbers Treatment Prednisolone
duration of patient dose, mg/day
(years)
Chamberlain 3.5 30 Pred + IM gold vs 5
and Keenan placebo + IM gold
Kirwan et al. 2 128 DMARD + Pred vs 7.5
DMARD + placebo
Van 2 81 Pred + SSZa vs 10
Everdingen et placebo + SSZa
al.
Capell et al. 2 167 SSZ + Pred vs SSZ + 7
placebo
Choy et al. 2 91 IM depomedrone + 5
DMARD vs placebo
+ DMARD
Wassenberg 2 192 DMARD + Pred vs 5
et al. DMARD + placebo
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Table 9 Meta-analysis of overall adverse event (AEs) and serious adverse events

(SAES) based on patient-year.

Authors

OR of overall AEs
(95% CI)

OR of overall SAEs
(95% CI)

Chamberlain and Keenan

2.43 (0.64, 9.18)

1.00 (0.08, 12.56)

Kirwan et al.

0.65 (0.15, 2.78)

Not estimated

van Everdingen et al.

0.56 (0.26, 1.22)

0.97 (0.36, 2.57)

Capell et al.

1.69 (0.60, 4.75)

2.00 (0.18, 22.49)

Choy et al.

1.41(0.78, 2.52)

1.86 (0.32, 10.72)

Wassenberg et al.

1.25 (0.84, 1.87)

0.99 (0.56, 1.75)

3. Role of pharmacist in rheumatology

RA is inadequately managed by one specialist, thus a multidisciplinary care
team is required. Multidisciplinary team care aimed to improve disease activity,
functional and vocational status, and psychosocial health, with the ultimate goal of
assisting patients to achieve and maintain personal independence. Theodora and
colleagues (19) reviewed 35 clinical trials of multidisciplinary team care. In 12 trials,
6 inpatient and 6 outpatient multidisciplinary programs were compared with regular
outpatient care. It found that in most of the trials comparing short-term inpatient
multidisciplinary team care program with regular outpatient care, favorable effects on
disease activity were seen. However, the benefit of prolonged outpatient
multidisciplinary team care is scanty. Results of trials comparing inpatient with
outpatient team care remain inconclusive. When long-term effectiveness of care was
established, it appear to underscore that clinical nurse specialist interventions is an
effective innovation in the care for patients with RA (20).

Before the early 1990s, there were relatively few agents available for
treatment of RA as well as professional education for pharmacists and pharmacy
students with regard to the pathogenesis and treatment of RA and other
musculoskeletal conditions. Combination of pharmacologic agents tends to be
standard treatment of RA at the present. Because of their potential toxicity, careful

monitoring is required. Although, specialist rheumatology nurse have become well
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established in many hospitals and have enhanced patient satisfaction. Only a small
number of nurse practitioners in rheumatology departments provide a link between
hospital and community and co-ordinate an effective extended team. As a result, a
practice pharmacist could readily fill this gap, by providing the knowledge of drugs
used in RA, together with the adverse effects, drug-drug interactions and drug-disease
interactions. Pharmacists are also skilled in pain management and are able to respond
to drug information requests. Knowledge of interface issues, patient counseling and
clinical audit are also useful skills provided by pharmacists. Copeland (68) and Wilson
(69) suggested scope for role of specialist pharmacist in rheumatology. These were
summarized as the followings:

1. Good communication with other members of the multidisciplinary
team: an integral part of rheumatology practice is the identification of problems which
may benefit from referral to other members of the team.

2. Patient identification: it was important that patients are reviewed the
information relating to the purpose and nature of the clinic and are given the
opportunity to select for the standard method of care in the practice. These detail
should include

- Date of diagnosis of RA

- Full drug history, including dose and duration of current and
past treatments, response to the treatment and use of alternative/homoeopathic
remedies

- Compliance/frequency of prescription requests (available from
computerized repeat prescription records)

- Ability to administer medicines and any required compliance
aids

- Allergies and/or intolerance to drugs and adverse drug
reactions

- Pain control

- Investigations and results

- Concurrent disease history
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- Activities of daily living
- How the patient was previously reviewed (i.e., by practice
nurse or hospital outpatient) and frequency of review
- Information obtained from the patient, including knowledge
and perception of therapy
3. Monitoring: during each clinic appointment the pharmacists should
review the following information of each patient:
- Previous blood results
- Changes of drug therapy
- Side effects of therapy
- Compliance and ability to administer medicines
- Pain control and analgesic use
- Changes in diet and exercise
- Use of over-the-counter medicines and alternative remedies
- Activities of daily living
4. Follow up work and therapeutic meetings

Part I1: Adverse drug events (ADES5)

1. Introduction

Drug related problems (DRPs) are undesirable patient’s experience
involving drug therapy and that actually or potentially interferes with desired patient
outcome. There are 8 major categories of DRPs relating to the patients as described
below (70):
Untreated indications
The wrong drug is being taken
Subtherapeutic dosage
Overdosage
Adverse drug reactions (ADRs)

Drug interactions

N o g M w b oE

Failure to receive the prescribed drugs
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8. No valid medical indication

In 1998, pharmacists in the US increasingly took responsibility for
patient’s drug-related needs. It included any concern, expectation or lack of
understanding identified by the patient/ practitioner and become DTPs. It is necessary
to translate the patient’s drug-related needs into DTPs. The DTP term has similar
meaning to that of drug-related problems (DRPs) (17). They categorized into 7 items
covering all pharmacological class, area of practice specialty, medical service, and
level of pharmacist evaluation and training. They are not specific to a unique patient
group based on age, state of disease, or healthcare plan. These are (71):
Need for additional therapy
Unnecessary drug therapy
Wrong drug
Dosage too low
Adverse drug reactions (ADRs)
Dosage too high

N o M w0 D oE

Noncompliance

Adverse drug reaction (ADR) which is one category of DTPs are noxious
and unintended response to a drug which occurs at doses normally used in man for
prophylaxis, diagnosis, or therapy of disease or for the modification of physiologic
function (72). In summary, an ADR is harm directly caused by the drug at normal
doses during normal use. General terms used in describing ADR and related terms are
shown in Table 10.

Table 10 Definition of adverse drug event (ADE) and related terms.

Terms Definition

To describe harm already occurred to the patients.

Harm occurred in a patient administered a drug but not
Adverse event (AE) )
necessarily caused by a drug (73) .

Adverse drug event | Harm caused by a drug or the inappropriate use of a drug
(ADE) (73).
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Table 10 Definition of adverse drug event (ADE) and related terms (cont.).

reaction (ADR)

Terms Definition
Any response to a drug which is noxious and unintended, and
which occurs at doses normally used in humans for
prophylaxis, diagnosis or therapy of disease, or for
Adverse drug

modification of physiological function. Whether or not
considered drug related, including the following drug
withdrawal, drug-abuse, accidental poisoning and drug

overdose complications (72).

Preventable ADE

ADE is considered as preventable according to Schumock and

Thornton’s set of questions (74). Answering “yes” to one or

more of the following seven questions suggests that ADE is

considered as preventable.

1. Was the drug involved in the ADE not considered
appropriate for the patient’s clinical condition?

2. Was the dose, route, and frequency of administration not
appropriate for the patient’s age, weight and disease state?

3. Was required therapeutics drug monitoring or other
necessary laboratory test not performed?

4. Was there a history of allergy or previous reactions to the
drug?

5. Was a drug interaction involved in the reaction?

6. Was a toxic serum drug level documented?

7. Was a poor compliance involved in the reaction?

To describe harm which may occur

Medication error

Inappropriate use of a drug that may or may not result in harm
(73).

To describe possible harm not yet occur to the patients.

Potential ADE

Circumstances that could result in harm by continuation use

of a drug but did not yet harm the patient (73).
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According to ADE and ADR definition, it clearly shows that ADE is
broader than ADR. ADEs include ADRs, drug withdrawal adverse effects, therapeutic
failures, and intentional overdoses. In addition, some medication errors result in ADR
and ADE.

Figure 1 illustrates the relationship between medication error, ADR and
ADE but the sizes of each parts of the diagram are imprecise. Section A in the Figure
is medication errors which lead to no injuries. In section C, these medication errors
cause ADRs whereas medication errors in section B cause ADEs. However, there are
some ADRs which are not caused by medication error. i.e., in section D and thus some
ADRs are the subset of ADEs. Injuries in section E are classified as ADESs which are
not the results of medication errors. Thus, occurrence of some ADRs and ADEs, i.e.,

in section B and C are preventable according to the preventable ADEs criteria.

Adverse Drug Events
(all gray areas)

Medication Errors

A

Adverse Drug Reactions
(dark gray area only)

Figure 1 Relationship between medication error, ADR and ADE (75).

The severity of ADEs was adapted by Hartwig’s definition (76) as shown
in Table 11. These ADEs severity levels were categorized as Level 1, Level 2-4, Level

5-6 and Level 7 according to mild, moderate, severe and lethal, respectively.
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Table 11 ADEs severity level adapted from Hartwig’s definition (76).

Level Descriptions

1 An ADE occurred but requires no change in treatment with the suspected

drug.

2 | The ADE required that treatment with the suspected drug be withheld,
discontinued or otherwise changed. No antidote or other treatment is

required, and there is no increase in length of stay.

2a | The ADE required that treatment with the suspected drug be changed dose.

2b | The ADE required that treatment with the suspected drug be changed to

other drugs.

2c | The ADE required that treatment with the suspected drug be held, or

discontinued.

3 | The ADE required that treatment with the suspected drug be held,
discontinued, or otherwise changed and/or an antidote or other treatment

required. No caused to admission hospital.

The ADE was the reason for admission to hospital or emergency visit.

Any level 4 ADE which requires intensive medical care.

The adverse reaction caused permanent harm to the patient.

~N| o o1 b~

The adverse reaction either directly or indirectly led to the death of the

patient.

Medication errors (MEs) are a frequent cause of ADEs. Published type of
MEs related to ambulatory care preventable ADEs are as the followings (77):
e Omission
= Inadequate drug monitoring
= Inadequate patients’ education
= Ignoring clinical/ laboratory result

= No prescribing of indicated drug
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e Commission
= Patient non-adherence
= Prescribing inappropriate drug
= |nappropriate dose/ frequency
= Administration error
The National Coordinating Council for Medication Error Reporting and
Prevention (NCC MERP) has proposed a medication error index that serves to

categorize errors based on the severity or outcome of the error. This index is divided

into 4 main categories and 9 subcategories as shown in Table 12.

Table 12 Medication error levels based on the severity or outcome of the error (78).

Level/ Category Descriptions
No error
A Circumstances or events that have the capacity to cause error.

Error, but no harm

B An error occurred but the error did not reach the patient.

C An error occurred that reached the patient, but did not cause
patient’s harm.
- Medication reaches the patient and is administered.
- Medication reaches the patient but not administered.

D An error occurred that reached the patient and required

monitoring to confirm that it resulted in no harm to the patient

and/or required intervention to preclude harm

Error and harm

E An error occurred that may have contributed to or resulted in
temporary harm to the patient and required intervention.

F An error occurred that may have contributed to or resulted in
temporary harm to the patient and required initial or prolonged
hospitalization.

G An error occurred that may have contributed to or resulted in

permanent patient’s harm.
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Table 12 Medication error levels based on the severity or outcome of the error (cont.).

Level/ Category Descriptions

H An error occurred that required intervention necessary to sustain

life.

I An error occurred that may have contributed to or resulted in

the patient’s death.

2. Role of clinical pharmacist in preventing ADES

It is estimated that over 770,000 people are injured or die in hospitals from
adverse drug events (ADEs) annually (79-81). Few studies have revealed incidence
rates of ADEs ranging from 2 to 7 per 100 admissions (79, 82-84). A precise national
estimate is difficult to calculate due to the variety of criteria and definitions used by
each study. One study of preventable inpatient ADESs in adults demonstrated that 56%
occurred at the step of ordering, 34% at administration, 6% at transcribing, and 4% at
dispensing (83). In this study, the drug class most commonly associated with
preventable ADEs were analgesics, sedatives and antibiotics. Even fewer studies have
been conducted in the outpatient setting. One recent cross-sectional chart review and
patient care survey found an ADE rate of 3% in adult primary care outpatients (85).

Clinical pharmacists may participate in all stages of the medication use
process, including drug ordering, transcribing, dispensing, administering, and
monitoring.  The specific activities of clinical pharmacists vary substantially in the
studies reviewed in this chapter. In the hospital setting, one study evaluated the role of
a senior pharmacist fully participating in intensive care unit rounds and available
throughout the day in person or by page for questions (86). Another study evaluated a
ward pharmacy service to examine order sheets for new therapies and carry out checks
that were formerly performed in the pharmacy department (87).

Pharmacists may also play a role at the time of discharge. One study
reported the impact of clinical pharmacists' consultation for geriatric patients at the
time of discharge (88), with pharmacists serving as consultants to physicians and

reinforcing patients' knowledge of their medication regimen. The roles of clinical
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pharmacists are similarly diverse in studies of ambulatory settings. Here they include
the provision of consultative services (89-91), patient education (89-91), therapeutic
drug monitoring (92), and even follow-up telephone calls to the patients (89-92).
Many literatures have documented multiple roles of clinical pharmacists in variety of
healthcare settings (92-99). Most of these studies focused on measures of impact not
directly relevant to this Compendium—e.g., economic benefits (95, 99), patient
compliance (97), and drug monitoring (92, 94). More recently, systems-based analyses
of medication errors and ADEs have drawn attention to the impact of clinical
pharmacists on the quality and safety of medication use (75, 100-102).

Table 13 showed evidence supporting the premise that direct participations
of pharmacists' in clinical care reduces medication errors and ADEs in hospitalized
and ambulatory patients.

Table 13 Studies of clinical pharmacists’ impact on ADEs and medication error.

Study (year) Study Design Study Outcomes Results
Leach, et al retrospective study | various types of 40-50% overall
(1981) before-after analysis | medication errors reduction in
(87) 315 patients at Queen medication errors. All
Elizabeth Hospital in of the 8 targeted error
Birmingham, England types decreased

(results achieved
statistical significance

in 5 error types)

Ried, et al meta-analysis measures of peak, More likely to have
(1989) Pooled patient trough and toxic therapeutic peak and
(92) population not serum drug trough and less likely

reported, but review concentrations for a | to have toxic peak

of articles indicate the | variety of and trough, but
predominance of medications modest effect sizes
hospitalized patients (results achieved

(mostly adult) statistical significance
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Table 13 Studies of clinical pharmacists’ impact on ADEs and medication error

(cont.).
Study (year) Study Design Study Outcomes Results
in only 2 measures)
Lipton, retrospective study | prescribing Less likely to have a
etal before-after analysis | problems "prescribing
(1992) 236 geriatric patients problem"” (p=0.05)
(88) discharged from the
hospital on three or
more medications
Leape, et al prospective study ADEs 66% decrease in the
(1999) before-after analysis rate of preventable
(86) with concurrent ADEs (p<0.001)
control
Medical and cardiac
intensive care unit
patients at
Massachusetts
General Hospital, a
tertiary care hospital
in Boston
Gattis, et al RCT mortality and other | 16 versus 4 deaths or
(1999) 181 patients left clinical outcomes other heart failure
(89) ventricular related to heart events (p<0.005)
dysfunction heart failure
failure followed in a
general cardiology
clinic
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Table 13 Studies of clinical pharmacists’ impact on ADEs and medication error

(cont.).
Study (year) Study Design Study Outcomes Results
Beney Systematic review | variety of patient Improvement in
(2000) Systematic review of | outcomes, surrogate | outcomes for patients

(91)

the roles and impacts
of pharmacists in
ambulatory settings;
reviewed studies have
included 16,000
outpatients and 40

pharmacists

outcomes, impacts
on physician
prescribing
practices and
measures of

resource use

with hypertension,
hypercholesterolemia,
chronic heart failure,

and diabetes

Kucukarslan, | Single-blind, standard | pADEs 78% reduction from
et al care control study 26.5 per 1000
(2003) 165 patients in general hospital days to 5.7
(103) medicine unit per 1000 hospital
To compare patient days
receiving care team
including pharmacist
with those receiving
standard care
Gurwitz, Cohort study Rate of pADEs Rate of preventable
etal 9 months study to ADEs were 4.1
(2005) assess incidence and preventable events
(104) risk factor of ADE per 100 resident-

months and most
often at the stage of
ordering and

monitoring
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Table 13 Studies of clinical pharmacists’ impact on ADEs and medication error

(cont.).
Study (year) Study Design Study Outcomes Results
Schnipper, et RCT Rate of pADEs 1% was detected in
al 178 patients in a large the study group
(2006) teaching hospital; the versus 11% in control
(105) study group received group after 30 day
pharmacist counseling discharged.

at discharge.

Kane-Gill, | Retrospective analysis | Rates of pADESs The frequency,
et al 9 months study in 647 | associated with severity, and
(2006) bed academic medical | high-cost and high- | preventability of
(106) center with over 120 use drugs in ICU ADEs in the ICU
ICU beds were not associated
with a drug’s cost or

frequency of use.

Murray, et al RCTs Risk ratio of ADEs, | Risk of any events
(2009) 800 outpatients with pADEs, potADEs, | was 34% lower in the

(207) hypertension stratified | and MEs intervention group
into complicated and (risk ratio = 0.66),
uncomplicated were including lower risk
followed by 12 of ADEs, pADEs,
months potADEs and ME

were 0.65, 0.52, 0.70
and 0.63,

respectively.
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CHAPTER I
MATERIALS AND METHODS

Materials

The materials used in this study included

1.

© N o 0o~ w

Patient’s profile form (Appendix A): the profile comprised of 3 parts/forms, i.e.
Form I: Demographic data
Form Il: Medication profile data
Form Ill: Laboratory data
Informed consent (Appendix B)
2.1 Patient/participant information sheet
2.2 Patient informed consent form
2.3 Caregiver informed consent form
Check list of ADE form (Appendix C)
Roussel Uclaf Causality Assessment Method (RUCAM) algorithm (Appendix D)
Physician’s opinion form (Appendix E)
Pharmacist’s note (Appendix F)
Adverse drug events record form (Appendix G)
The list of system-organ classes according to WHO Collaborating Centre for
international drug monitoring form (Appendix H)
Multi-compartment plastic boxes which contain the oral dosage forms of NSAIDs,

DMARDSs, and corticosteroids
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Methods

1. Definition of terms

The terms that used throughout the study were defined as shown in Table
10 (page 32), including adverse drug event (ADE), adverse drug reaction (ADR),
preventable ADE (pADE) and potential ADE (potADE)

Incidence, percentage and rate of ADEs or pADEs were calculated as the
followings:
Incidence of ADEs
= Number of patients experiencing ADE during the study period x 100

Number of all patients

The percentage of pADEs = Number of pADEs  x 100
Number of all ADEs
PADE rate per 100 patients = Number of pADEs  x 100

Number of all patients

Physicians: Rheumatologists and fellows working at Allergy Immunology and
Rheumatology (AIR) unit, Department of Medicine, Ramathibodi Hospital between
the study period. They provided patient care at four clinics per week (see Table 14).
Concurrent disease: the disease that occurs or exists with RA at the same time of
previous visit.
2. Study design

This study was designed as a prospective controlled study to evaluate
the benefit and outcome of research pharmacist’s participation in RA outpatients.
Patients were recruited and assigned into intervention group or control group.
Intervention group received the education and counseling from research pharmacist,
including detection and management of ADE, detection and early management to
prevent potADE, and checking prescribing error, while control group received only
standard detection and management of ADE. This process was conducted for at least

2 visits at the clinic. The overall of the study process was summarized in Figure 2.
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Figure 2 Summary of the study process.
3. Ethical approval

The study was reviewed and approved by Committee on Human Rights
Related to Researches Involving Human Subjects, Faculty of Medicine, Ramathibodi
Hospital, Mahidol University, based on the Declaration of Helsinki, protocol number
02-50-23.
4. Study population

RA adult patients at outpatient clinic of AIR unit, Department of
Medicine, Ramathibodi Hospital were included.

Table 14 Day and time of outpatient service of AIR unit.

Clinic Day Time
General medicine Monday 9.00-12.00 a.m.
Allergy & arthritis Tuesday 1.00-4.00 p.m.
General medicine Wednesday 9.00-12.00 a.m.
Acrthritis Thursday 1.00-4.00 p.m.
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RA patients whom were followed up at these clinics during April 30, 2007
to August 30, 2007 were screened by two research pharmacists to detect ADEs and
PotADEs between zero visit and the 1% visit, then one research pharmacist was
responsible for an intervention group, while another was responsible for control
group. Patients were included in the study if they met the following criteria.

4.1 Inclusion criteria

1. Patients who had been diagnosed as RA by rheumatologists.

2. Patients were 15 years old or older.

3. Patients and/or their caregivers agreed to participate in the study.

4. Patients were able to take care of themselves or had caregivers to

participate.

5. Patients received at least one item of medication.

6. Patients were able to join throughout the study, including at least two

visits during the study period.

4.2 Exclusion criteria

1. Patients with poor compliance, i.e., they stopped their medications by

themselves or not taken any medications during the zero visit and the
1% visit.

2. Patients had hearing loss or abnormal memory and had no caregivers.

3. Patients were not able to read or understand Thai language.

4. Patients had joined other research in which the detail of drug therapy

was not disclosed.

4.3 Dropout condition

Patients were not able to meet the research pharmacists after the zero visit
for any reasons until the end of study period, such as patients were lost to the follow
up at 1% visit for longer than the study period or they were admitted to inpatient ward

for longer than the time scheduled for the study.
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4.4 Sample size

The sample size was estimated using pADE rate per 100 patients (14.5
events per 100 patients) as reported from preliminary ADE detection. The expected
reduction of the percentage of pADE by 80% (i.e. 2.9 events per 100 patients) was

used to calculate in the following formula (108).

2N = 2[Z,(2b(1-b)*+ Zp{p(1 - po) + pi(1-p}* 12

(pe-p1)’

)
Z
1

total sample size (N = the number of patients per each group)

N
S
]

1.96 [Z score at probability of o = 0.05 (95% confidence interval)]

N
=
]

0.84 (Z score at power of test (1-B) = 80 %)
0.145 (the proportion of preventable ADE which is calculated from

je]
3]
]

14.5 events per 100 patients)

0.029 (the proportion of preventable ADE which should be expected
by 80% reduction)

p = 0.087 [mean of p. and pi]

o
I

2N = 2[1.96{2(0.528)(1-0.528)}” + 0.84{0.704(1-0.704) + (0.352)(1-0.352)}* 12

(0.704-0.352)?
=189
The addition by 10% was calculated to cover the patients who might drop
out from the study giving the sample size of at least 208 patients, allocated into two
groups (104 patients each group).
5. Period of the study
The data collection period was 4 months from 30™ April to 30" August,

2007.
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6. Investigation process

6.1 Literature review

Articles were reviewed by research pharmacists in the following topics:
—  Pharmacotherapy and their ADEs in the treatment of RA
—  Clinical pharmacist’ s participation on management of ADE

6.2 Document and material preparation

6.2.1The sample size was calculated as shown in topic 4.4 (page
47).
6.2.2 The forms for data collection were developed.
6.3 Protocol submission

6.3.1 The study protocol was submitted to ethical committee before
commencing the study.

6.3.2 The research pharmacists and physicians in AIR unit were discussed and
agreed on the objectives and the process of the study, and for the
physicians to be familiar with the data collecting forms and work
process.

6.4 Steps of investigation

At visit zero

6.4.1 Nine physicians in AIR unit were able to join this study, and were
divided into two groups by lotting, comprising of four physicians for first
group (intervention group) and five physicians for the latter (control
group).

6.4.2 The research pharmacists searched for hospital number (HN) and name
of RA patients followed up with selected physicians from hospital
database related to patient appointment registration during 1 week before
patients’ appointment date designed as 1% visit.

6.4.3 All medical records from step 6.4.2 were reviewed in order to find
eligible patients according to inclusion and exclusion criteria. Then they
were assigned into intervention group or control group based on their
physicians as previously selected in step 6.4.1.

6.4.4 Medical charts of the eligible patients were labeled as “ADE monitoring
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6.4.5

6.4.6

I for the intervention group and “ADE monitoring C” for the control
group, using sticker.

The patients’ demographic data, history of ADEs, current drug regimen,
and laboratory data were reviewed and recorded in the “Patient’s profile
form” (Appendix A) before the 1% visit.

The research pharmacists made a telephone contact to selected patients

to confirm their appointment (1% visit).

At the first visit

In the intervention group

6.4.7

6.4.8

6.4.9

6.4.10

The selected patients and their caregivers met research pharmacist at the
manifold purposes court located nearby outpatient clinics to be informed
about the objectives and detail of the study, according to the information
in the “Patient/participant information sheet” (Appendix B).

The patients signed patient informed consent form or caregiver informed
consent form (Appendix B) if they agreed to participate in the study.
Those who could not join were excluded.

Research pharmacist reviewed the medical records again and interviewed
the patients and/or their caregivers to look for adverse event (AE)
occurring between the zero visit and the 1% visit using “Check list of
ADE form” (Appendix C). The multi-compartment plastic boxes
containing NSAIDs, DMARD:s or corticosteroids were applied to remind
drug’s name to the patients and/or their caregivers.

Research pharmacist assessed causality of ADE using Roussel Uclaf
Causality Assessment Method (RUCAM) (Appendix D). The causality
assessment results of highly probable, probable or possible was
categorized to “May be ADE”, then was further assessed whether it was
preventable ADE according to Shumock & Thronton’s criteria. On the
other hand, AE with RUCAM results of unlikely or exclude was
categorized to “May not be ADE”, and was not further evaluated. All of

the assessments were recorded in the *“Physician’s opinion form”
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6.4.11

6.4.12
6.4.13

6.4.14

6.4.15
6.4.16
6.4.17
6.4.18

(Appendix E) and then it was attached in the medical records.

If any potential ADEs (potADES) or drug therapy problems (DTPs) were

detected, the research pharmacist gave patient counseling in order to

resolve and prevent it, and then recorded their suggestions in the

“Pharmacist’s note” (Appendix F). This form was attached together with

the “Physician’s opinion form” (Appendix E) in the medical records.

The patients were sent to meet physicians.

Physicians assessed causality of ADE using clinical judgment. The

causality assessment results of highly probable, probable or possible were

categorized to “May be ADE”, and then were further assessed whether

they were preventable ADEs according to Shumock & Thronton’s criteria

or other reasons. On the other hand, either unlikely or exclude results of

causality assessment was categorized as “May not be ADE”. Their

assessments were also recorded in the “Physician’s opinion form”

(Appendix E).

If there was any ADE not detected by research pharmacist, but it was

detected by physicians. Its causality and preventability assessment were

recorded in the “Physician’s opinion form” (Appendix E). Research

pharmacists then later assessed and recorded (using step 6.4.10) when

patients returned to meet her again.

ADEs were managed according to physicians’ clinical decision.

Potential ADEs were managed according to physicians’ clinical decision.

The patients returned to see research pharmacist.

All ADE assessment by physicians and research pharmacist were

compared. The results were concluded as follows:

6.4.18.1 If both of them assessed “May not be ADE”. The AE was not
further assessed.

6.4.18.2 If both of them assessed “May be ADE”. Their preventability

assessments were compared.
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6.4.19

6.4.20

6.4.21

6.4.22

6.4.23

6.4.24

— If both results were the same, i.e., either “Yes” or “No”.
The preventability was concluded accordingly.

— If their results were different, i.e., one was “Yes” and
another was “No”. Physicians and research pharmacist
would be further discussed and final decision would be
concluded primarily according to physicians’ opinions.

6.4.18.3 If their results were different, i.e., one result was “May be

ADE” and another result was “May not be ADE”. Both

physicians and research pharmacist would further discussed and

final decision would be concluded primarily according to
physicians’ opinions.
Research pharmacist recorded conclusion of ADE in “Physician’s
opinion form” (Appendix E).
The patients with no detected ADEs, potADE or other DTPs were
provided with usual care service.
When any ADEs and/or potADEs were detected, research pharmacist
gave counseling on how to resolve or prevent these ADES/potADEs
and recorded their suggestions or counseling in “Pharmacist’s note”
(Appendix F).
Comparison of prescribing drugs between prescriptions order and
medical records were made in order to detect any “prescribing errors”.
If there were, research pharmacist then directly asked consulting
physicians and recorded in Appendix F.
Patients’ education and counseling on drug use was performed by
research pharmacist covering its indication, dosage, and precaution,
and demonstrated drug samples were used to remind drugs’ name.
These included old drug and new drug prescription.
After the 1% visit, the missing data on physicians’ ADEs assessment

and their preventability assessment were completed by either the
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consulting physicians or Prof. Suchela Janwityanujit, M.D. and/or
Ticha Limsuwan, M.D., co-advisors of the study.

6.4.25 The acceptance of pharmacist’s intervention was evaluated and was
concluded in the “Pharmacist’s note form” (Appendix F). The results
were divided into accepted, partially accepted or rejected (see 7.3.2
page 58).

Before the 2™ visit

6.4.26 The medical records between the 1% and 2" collection visit period
were reviewed.

At the 2" visit

6.4.27  Similar procedure was conducted as the 1% visit.

6.4.28 The patients were interviewed to determine their outcomes after
pharmacist’s interventions.

After the 2" visit

6.4.29 Research pharmacist summarized the occurrence of ADEs and their
severity assessment, management and outcome in “Adverse drug
events record form (Appendix G).

After the end of the study

6.4.30 The occurrence rate of preventable ADESs between intervention group
and control group among RA outpatients was compared.
6.4.31 Characteristics of pharmacist’s intervention and the rate of physician

acceptance of the interventions were evaluated.

In the control group

The patients in the control group were followed the same step as the
intervention group by another research pharmacist except for evaluation and
management of potADEs (step 6.4.11, 6.4.16, 6.4.21 t0 6.4.23, 6.4.25 and 6.4.28).

The protocol flow chart, process of detection & management of ADE and
process of detection & management of potential ADE are summarized in Figure 3,

Figure 4 and Figure 5, respectively.
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Before the first visit

At visit zero
— Divided consulting physicians into intervention group and control group by lotting.
—  Checked hospital number (HN) and name of RA patients at outpatient clinic from hospital
database during 1 week before the 1st visit.
— Screened for eligible patients based on inclusion and exclusion criteria.
— Labeled using sticker, i.e., “ADE monitoring 1I” for the intervention group and “ADE

monitoring C” for control group on medical records of the selected patients.

— Reviewed and recorded general information in the “Patient’s profile form” (Appendix A).

—  Called the selected patients for confirmation of their doctor’s appointment.

l

At the 1% visit

—  The patients met research pharmacist at the manifold purposes court.

—  They were informed about objectives and details of the study according to the information in the

“Patient/participant information sheet” (Appendix B).

/ The patients agreed to participate in the study. \

Yes No

Excluded from the study.

The patients or their caregivers signed the “Patient informed consent form” or “Caregiver informed

consent form” (Appendix B).

Research pharmacist reviewed the medical records again and interviewed the patients and/or their
caregivers.

Figure 3 The summary of protocol flow chart.
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Intervention group Control group
Detection & management of ADE Detection & management of ADE (see
_> R - 4_
(see Figure 4) Figure 4)
Detection & management to prevent
L, potADE (see Figure 5)

!

Patients met physicians with attached pharmacist’s assessment note. Physicians then assessed and
evaluated ADEs and recorded in the attached form.

| |

The patients returned to meet the research pharmacists again.

| |

Comparison of the assessment of Comparison of the assessment of ADEs
ADEs between physicians and research between physicians and research
pharmacist (Figure 4**) pharmacist (Figure 4**)

v

Check for prescribing error
(Figure 5)

'

Provide education & counseling
(Figure 5)

I '

The patients received their home medications from dispensing pharmacy department.*

Figure 3 The summary of protocol flow chart (cont.).
Note: * In the case of new drug prescription, the patients were again educated for

drugs’ indication, dosage, and precaution.
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Before the 2™ visit

—  Reviewed the new clinical data from the medical records during the 1% and 2" visit period.

At the 2" visit
The similar procedure was conducted as in the 1% visit.

Intervention group Control group

l

Interviewed the patients to determine
patient’s outcomes after pharmacist’s
interventions.

After the 2™ visit

Drug therapy problems were possibly resolved or be prevented.

Figure 3 The summary of protocol flow chart (cont.).
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At the 1% and 2" visit

The patients met research pharmacist.

l

— Research pharmacist reviewed the medical records again and completed “Patient’s profile form”

Appendix A).

— Interviewed the patients in order to detect AE before they met physician (Apenndix C).

Patient without AE l
l Patient with AE
- Attached the “Physician’s opinion form” l

(Appendix E) with the medical record.

Assessed ADE
causality by
using RUCAM
(Appendix D).

May be ADE

v May not be ADE

- Assessed whether they were preventable ADE by
Shumock & Thronton’s criteria

- Record the results inthe “ADE record form”

Appendix G) and upper part of “Physician’s opinion form”

(Appendix E).
l v

Attached “Physician’s opinion form” (Appendix E) in the medical records.

" l

The patients met physicians. The patients met physicians.

Figure 4 Process of detection and management of ADE.
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Patients met physicians. Patients met physicians.

A 4

Patients with AE whom was not
detected by research pharmacist *

v > Physicians assessed ADE
Patients without ADE causality
May be ADE
May not be
- Assessed whether they were preventable ADE by ADF

Shumock & Thronton’s the criteria or other reasons

Recorded the results in the “Physician’s opinion form” (Appendix E),
which already attached in the medical records, and sent it back to research
physicians.

A 4 A 4
The patients returned to meet research pharmacist again.

** **
A 4

Patient without ADE
No further assessment or intervention v
was performed.

Patient with ADE
Compared the results of causality
assessment between physicians and
research pharmacist

Both “May be ADE”

r Y
Both “May not be ADE”

“Different results”

Research pharmacist discussed with consulting physician, and final conclusion

was made primarily to physician’s opinion.

The research pharmacist recorded the conclusion.

Figure 4 Process of detection and management of ADE (cont.).

Note: *ADEs and/ or preventability were initially assessed by physicians,

then was later performed by the research pharmacist.

** see also Figure 3 page 54.
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“May be ADE”
Compared the results of preventability assessment

between research pharmacist and physicians.

Concordant results

“Yes” or “No” “Different results”

— Research pharmacist discussed with
physicians.

— The final conclusion was made

primarily to physician’s opinion.

A 4 A 4
Research pharmacist recorded ADE conclusion in Appendix G & Appendix F and gave

counseling to resolve and prevent ADE.

Figure 4 Process of detection and management of ADE (cont.)
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Research pharmacist detected potADES or DTPs before the patients met physicians.

'

Suggestion were noted in the “Pharmacist’s note” (Appendix F) and then attached with the medical

records.

The patients met physicians. The physicians’ treatment was noted in the medical records and lower
part of “Pharmacist’s note” (Appendix F).

'

The patients returned to meet research pharmacist.

Look for prescription error by
research pharmacist

Presented

v

l Not presented

Suggestion was made and research pharmacist asked
consulting physician for their opinion, then recorded
in Appendix F.

'

Patients’ education and counseling was done, using demonstrated drug samples.*

'

Concluded the classification and acceptance of pharmacist’s intervention. (Appendix F)

Figure 5 Process of detection & management of potential ADE in the intervention
group.
Note: * In the case of new drug prescription, the patient would come back to meet

research pharmacist again after receiving the prescribed medications.
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7. Data collection
The data were collected and recorded in the data collecting forms as follow:
7.1 Patient’s profile consisted of demographic data, medication profile data and
laboratory data.
7.2 ADE data
7.2.1 Causality assessment data based on
- Roussel Uclaf Causality Assessment Method (RUCAM) by research
pharmacist
- Physicians’ clinical decision
7.2.2 Preventability data which were assessed by both research pharmacist and
physicians based on Schumock and Thronton’s criteria.
7.2.3 Severity of ADE data which were categorized according to the
modification of Harwitg and colleagues criteria (76). (Table 11, page 36)
7.2.4 ADE management data which were classified into either required medical
treatment or not required medical treatment. Each category comprised of
— no changes in drug use
— change in dose or interval of suspected drug
— discontinuation of suspected drug
— discontinuation of suspected drug and prescription of an alternative
drug
7.2.5 Outcome of ADEs were classified as follows (109):
— complete recovery without any treatment or drug change
— complete recovery with treatment or drug changes
— recovery with sequel
— not yet recovered
— death due to ADE
— death due to other causes.
7.3 Pharmacist’s intervention data
7.3.1 Pharmacist’s intervention classification was adapted from Janpraparn

(110) and was categorized as follows:
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Addition of drugs

Changing dose

Clarification or correction of order
Cessation of drugs

Additional monitoring or other therapy
Recommendation of alternative drug therapy
Changing amount of drug

Changing frequency of administration

Changing time of administration

7.3.2 The acceptance of pharmacist’s intervention were adapted from Kraitep

(111) and were categorized as follows:

Accepted:

Drug therapy and/or prescribing error were adjusted or corrected,
according to pharmacist’s suggestion noted in “Pharmacist note”
(Appendix F).

Partially accepted :

Drug therapy and/or prescribing error were partially adjusted or
corrected according to pharmacist’s suggestion, or the suggestion was
accepted but actions were not changed at that time of intervention.
Rejected:

Drug therapy and/or prescribing errors were not adjusted or corrected

according to pharmacist’s suggestion.

8. Data analysis

The data were analyzed by using the Statistical Package for Social Science

(SPSS) version 14.0. Descriptive data including demographic data and characteristics

of ADE in intervention and control group were presented and compared. The

difference of categorical data was tested by Chi-square test. The normal distribution

of continuous data was tested by Kolmogorov-Smirnov statistics. If the continuous

data were normally distributed, unpaired t-test is used. On the other hand, Mann-

Whiney U test would be used if the data were not in normal distribution. Rate of
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ADEs and pADE per 100 patients between intervention group and control group were
compared by Chi-square test, and between the first and the second visit in each group
were tested by McNemars Change Test. All p-value were two tailed and less than 0.05
were considered statistically significant.
8.2 Characteristics of ADEs were presented as:
8.2.1 The incidence of ADEs
8.2.2 The rate of pADES
8.2.3 Drug group and subgroup causing ADEs
8.2.4 Level of severity affecting various organ system
8.2.5 Management of ADEs
8.2.6 Outcome of ADEs.
8.3 Characteristic of pharmacist’s intervention
8.3.1 Number of pharmacist’s intervention in each patient
8.3.2 Classification of pharmacist’s intervention and the result of

physicians’ acceptance
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CHAPTER IV
RESULTS

The study was established in RA outpatients at Ramathibodi Hospital
during 30™ April to 30™ August 2007. During the period of study, 153 RA outpatients
were screened and were invited to participate in the study. Before staring the study,
they were asked to sign the informed consents (Appendix B). However, eleven of
them did not complete the entire study because ten of them missed their appointed
time at the 1% visit date for a period longer than the time scheduled to the 2™ visit and
the other decided to receive therapy at nearby hospital. Therefore 142 participants
completed the study of these participants 70 patients were designed as control group

and 72 patients were assigned as intervention group.

153 patients were enrolled.

11 patients were excluded

- 10 patients were not monitored at the
first visit date because they missed
their appointed time for a period
longer than the time scheduled to the
second visit.

- 1 patient decided to receive therapy at
nearby hospital.

142 patients were randomized.
I I

70 patients were assigned to 72 patients were assigned to
control group intervention group.

Figure 6 Classification of RA outpatients in the study.




Suthatip Somjarit Results / 64

Demographic data in control and intervention group

Of these 142 patients, majority of them were female. Ninety percent were
in control group and 86.1% were in intervention group. The mean + SD of age was
50.0 + 13.0 years in the control group and 51.4 + 12.6 years in the intervention group.
For the level of education, 58.6% and 51.4% of control group and intervention group
had education in primary level. Most patients in both groups were non alcohol user
and smoker. Patients were mainly diagnosed of RA for 1-5 years, 51.4% of the control
group and 52.8% of the intervention group. The number of patients who had
experienced in ADEs were 64.3% in the control group and. 52.8% in the intervention
group, respectively. Approximately 56% of the control group and 43% of the
intervention group suffered from only RA. It was found that each patient of both
groups had more than one concomitant disease, i.e., 1.91 and 1.97 diseases per patient
of the control group and the intervention group, respectively. Hypertension was the
most common disease found concomitantly with RA, 31.4% of the control group and
27.8% of the intervention group. The mean + SD of items of medication prescribed in
control group and intervention group were 7.4 + 2.5 and 8.5 + 2.8 items, for details of

patient’s demographic data, these are presented in Table 15.
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Table 15 The difference of patient characteristics compared between the intervention

and control group.

Characteristics Control group | Intervention group | p-value
(n=70) (n=72)
Gender, No. (%) 0.475
Male 7 (10.0) 10 (13.9)
Female 63 (90.0) 62 (86.1)
Age (years) 0.532
Mean + SD 50.0 +13.0 51.4+12.6
Median / range 49.0/ 20-84 52.0/ 25-80
Education, No (%) 0.878
No education 2(2.9) 1(1.4)
Primary school 41 (58.6) 37 (51.4)
Secondary school 9 (12.9) 12 (16.7)
University 18 (25.8) 22 (30.6)
Social history, no (%)
Current smoking 8 (11.4) 3(4.2) 0.126
Current alcohol drinking 4 (5.7) 5 (6.9) 1.000
Duration of RA, No (%) 0.823
<1 vyear 4(5.7) 3(4.2)
1-5 year 36 (51.4) 38 (52.8)
>5 year 30 (42.9 31 (43.1)
History of ADEs, no (%) 0.164
Experienced patients 45 (64.3) 38 (52.8)
Non-experienced patients 25 (35.7) 34 (47.2)
Average No. of concurrent disease / 191 1.97 0.131
patient
ﬁgn(((:)z;rent disease in each patient, 39 (55.7) 31 (43.1)
' Only RA 10 (14.3) 18 (25.0)
Two 12 (17.1) 18 (25.0)
Three 9(12.9) 5(7.0)
> Three
Concurrent disease, no (%)
Hypertension 22 (31.4) 20 (27.8)
Osteoarthrits 5 (7.1) 13 (18.1)
ysiipt . 10 (14.3) 5(6.9)
Diabetic mellitus
D 2(2.9) 8 (11.1)
Thyroid disease
Kidney disease 4.7 3(42)
Others 4 (5.7) 3(4.2)
12 (17.1) 16 (22.2)
Number of prescribed medications
Mean + SD 74+25 85+238 0.03*
DMARDs used 68 (97.1) 72 (100.0) 0.241
NSAIDs used 45 (64.3) 43 (59.7) 0.575
Corticosteroid used 37 (52.7) 42 (58.3) 0.511

S.D. = standard deviation
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Comparison data

1. Demographic data between the intervention and the control group

The normal distribution of age was tested by Kolmogorov-Smirnov
statistics in each group and the results were normal distribution data. Then, the data
were tested with Pearson Chi-square, except for the difference of age between the two
groups. The number of prescribed medications was tested with the unpaired t-test.
The difference of frequency distribution in most parameters between the two groups as
shown in Table 15 (page 62) were not statistically significant except for the number of
prescribed medications (p = 0.03).

2. The incidence of ADEs

All patients assessed for any ADEs using RUCAM (Appendix D). Forty
two patients (24 controls, 18 interventions) and 50 patients (30 controls, 20
interventions) were detected at least one ADE at the 1% visit and at the 2" visit,
respectively. The incidence of ADEs in the control group was increased from 34.3% at
the 1% visit to 42.9% at the 2" visit while the incidence of the intervention group was
increased from 25.0% to 27.8%.

Total 118 ADEs were detected during the study period. These ADEs were
considered as preventable or non-preventable according to Schumock and Thornton’s
set of question (74). The rate of pADEs are presented in Table 16. There were 55
ADEs appeared in 42 patients at the 1 visit and 63 ADEs in 50 patients at the 2"
visit. At the 1% visit, 16 events in control group were classified as pADEs, while 12
pADESs were able to be detected in the intervention group. At the 2" visit, there were
23 pADEs in the control group whereas there were 16 pADEs in the intervention
group.

The overall incidence of ADE and pADE rate per 100 patients are shown
for both visits and both groups in Table 16. In the before and after comparison, the
incidence of ADE and the pADE rate per 100 patient in the intervention group
increased slightly in the intervention group by 2.8% (25 to 27.8) and 5.5% (16.7 to
22.2, p = 0.37) respectively from the 1% visit to the 2" visit. The incidence of ADE
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and the pADE rate per 100 patient in the control group also increased from the 1% visit
to the 2" visit from by 8.6% (34.3 to 42.9) and 10.0% (22.9 to 32.9, p = 0.11).

When the intervention group was compared with the control group at the
2" visit, the difference of incidence of ADE was 15.1% (p = 0.06) whereas at the 1°
visit was 9.3% (p=0.2). The difference of the pADE rate per 100 patients between the
intervention group and the control group at the 2" visit was 10.7% (p = 0.08) whereas
at the 1% visit was 6.2% (p = 0.29).
Table 16 The incidence of ADEs and preventable ADEs per 100 patients compared

between the control group and the intervention group.

Control group Intervention group
Plvisit  2™visit 1% visit 2" visit
Number of patients 70 70 72 72
Patients with ADE 24 30 18 20
All ADEs 33 38 22 25
pADEs 16 23 12 16
Incidence of ADE (%) 34.3 42.9* 25 27.8*
pADE rate per 100 patients 22.9 32.9** 16.7 22.2**

*p = 0.06 for comparison between the intervention and the control group

**p=0.08 for comparison between the intervention and the control group

Characteristics of ADEs in each group

1. Drug groups and treatment regimen

Table 17 shows drug groups that were mainly prescribed in RA patients.
Almost of patients received DMARDs for treatment (control group vs. intervention
group; 97.1% vs. 100.0%) followed by NSAIDs (control group vs. intervention group;
64.3% vs. 59.7%), and corticosteroids (control group vs. intervention group; 52.7% vs.
58.3%).
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Table 17 Drug groups that were mainly prescribed in RA patients.

Drug groups Control group (%), n=70 | Intervention group (%), n=72
DMARDs 68 (97.1) 72 (100.0)
NSAIDs 45 (64.3) 43 (59.7)
Corticosteroids 37 (52.7) 42 (58.3)

The three combination therapy comprised of DMARDs, NSAIDs and
corticosteroids was the majority of the treatment used not only in the control group but
also in the intervention group followed by two combination therapy comprised of
DMARDs and NSAIDs or DMARDs and corticosteroids. Table 18 shows these
treatment regimens.

Table 18 Treatment regimens in RA patients.

Treatment regimen No. of patient (%0)
Control Intervention Total
group group

DMARDs + NSAIDs +
corticosteroids 24 (34.4) 24 (33.3) 48 (33.8)
DMARDs + NSAIDs 20 (28.6) 19 (26.4) 39 (27.5)
DMARDs + corticosteroids 12 (17.1) 18 (25.0) 30 (21.1)
Only DMARDs 12 (17.1) 11 (15.3) 23 (16.2)
Only NSAIDs 1(1.4) 0 1(0.7)
Only corticosteroids 1(1.4) 0 1(0.7)
Total 70 (100.0) 72 (100.0) 142 (100.0)

2. Drug group and subgroup causing ADESs

One hundred and eighteen ADEs were found in this study, the most
frequently cause were DMARDs (81 events; 68.6%) not only in the control group (47
events; 39.8%) but also in the intervention group (34 events; 28.8%). NSAIDs resulted
in 20 events (16.9%) of ADEs followed by corticosteroids (prednisolone 7 events;

6.0%). Furthermore, the others (10 events; 8.5%) consisted of tramadol (3 events),
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glibenclamide (1 event), pyrazinamide (1 event), theophylline (1 event), glucosamine
(1 event), orphenadrine (1 event), calcium carbonate (1 event), and aspirin grain I (1
event). The number and percentage of drug group causing ADEs in each group are
showed in Table 19.

Table 19 Drug groups causing ADEs in the control and the intervention group.

Drug groups Control group, Intervention group, Total,
events (%) events (%) events (%)
DMARDs 47 (39.8) 34 (28.8) 81(68.6)
NSAIDs 13 (11.0) 7 (5.9) 20 (16.9)
Corticosteroids 4(3.4) 3(2.6) 7 (6.0)
Others 7 (5.9 3(2.6) 10 (8.5)
Total 71 (60.1) 47 (39.9) 118 (100.0)

When ADEs were further classified by sub-group of DMARDs and
NSAIDs (Table 20). Methotrexate (30.9%) was DMARD the most frequently
implicated in ADE occurrence followed by chloroquine (21.0%) and
hydroxychloroquine (19.8%), respectively. And, naproxen was most commonly
implicated as the cause of ADEs (10 events; 50%).

Table 20 Sub-group drugs of DMARDs and NSAIDs.

Drug groups No of events (%0)
Control Intervention Total
group group
Methotrexate (MTX) 17 (21.0) 8(9.9) 25 (30.9)
Chloroquine (CQ) 9(11.1) 8(9.9) 17 (21.0)
Hydroxychloroquine
m 11 (13.6) 5(6.2) 16 (19.8)
3 | (HCQ)
<§E Sulfasalazine (SSZ) 4 (4.9) 7 (8.6) 11 (13.5)
° Leflunomide (LEF) 4(4.9) 1(1.2) 5(6.1)
Gold injection 1(1.2) 3(3.7) 4 (4.9)
Azathioprine 1(1.2) 0 1(1.2)
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Drug groups No of events (%)
Control Intervention Total
group group
Cyclphosphamide (CYP) 0 1(1.2) 1(1.2)
Etanercept inj 0 1(1.2) 1(1.2)
Total 47 (58.0) 34 (42.0) 81 (100.0)
Naproxen 6 (30.0) 4 (20.0) 10 (50.0)
Etoricoxib 1(5.0) 2 (10.0) 3 (15.0)
Celecoxib 2 (10.0) 0 2 (10.0)
A Lumiracoxib 2 (10.0) 0 2 (10.0)
; Meloxicam 1(5.0) 0 1(5.0)
Indomethacine 1(5.0) 0 1(5.0)
Piroxicam 0 1(5.0) 1(5.0)
Total 13 (65.0) 7 (35.0) 20 (100.0)

Total 67 pADEs, 34.3% were classified based on Schumock and

Thornton’s criteria (74). The first and the second most pADEs were the second

criterion (34.3%) and the sixth criterion (13.4%). The second criterion was related to

the dose, route, and frequency of administration that was inappropriate for the

patient’s age, weight and disease state. The sixth criterion related to the document

presented the toxic drug level. The third criterion was related to omission of

therapeutic drug monitoring or other necessary laboratory test, and the seventh

criterion was related to poor compliance. In addition, 11 events; 16.4% were

determined as pADEs according to physician’s opinions (Table 21). For example,

gastrointestinal effects, these most effect were common with NSAIDs including

discomfort, distress, nausea, vomiting, diarrhea, bleeding and ulceration could be

prevented by gastro-protective agent.
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Table 21 Preventable ADEs assessed by Schumock and Thornton’s criteria.

Criteria Preventable ADEs (%) Total (%)
Control group Intervention group

1 1(1.5) 1(1.5) 2 (3.0)

2 15 (22.4) 8 (11.9) 23 (34.3)

3 5 (7.5) 2 (3.0 7 (10.4)

4 1(1.5) 4 (6.0) 5 (7.5)

5 2 (3.0) 1(15) 3(4.5)

6 3(4.5) 6 (9.0) 9 (13.4)

7 5(7.5) 2 (3.0) 7 (10.4)
Others 4 (6.0) 7 (10.4) 11 (16.4)
Total 36 (53.7) 31 (46.3) 67 (100.0)

3. Level of severity affected system organ disorder

Table 22 and Table 23 summarize the incidence of ADEs classified as
system-organ classes according to WHO Collaborating Centre for international drug
monitoring (Appendix H). It was found that gastro-intestinal system and skin and
appendages were the two main body systems affected by ADEs. The severity of ADEs
was presented at different levels suggested by Harwig and colleagues (76) ranged from
level 1 to 4.

At the 1% visit, there were 33 events occurred in 25 patients of the control
group and 22 events in 16 patients of the intervention group. Severity of ADESs ranged
from level 1 to 4, major severity level of ADEs in control group were level 2a (13
events from 33 ADEs in control group; 39.4%) followed by level 1 (10 events;
30.3%), level 2c (6 events; 18.2%), level 3 (3 events; 9.1%), respectively. Level 4 was
the most severe level in this study occurred in 1 patient that was involved in endocrine
system (hypoglycemia). While the main severity of the intervention group ADES were
level 1 (7 events from 22 ADEs in intervention group; 31.8%) followed by level 2b (5
events; 22.7%), level 2a and level 3 (4 events; 5.7%), level 2c (2 events; 2.8%),
respectively. The two main problems of the control group and the intervention group

were ADEs involving skin and appendages system (12 from 33 events in control
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group; 36.4% and 7 from 22 events in intervention group; 31.8%) and gastro-intestinal

system (10 from 33 events in control group; 30.3% and 7 from 22 events in

intervention group; 31.8%).
Table 22 ADE problems classified by organ affected according to WHO at the 1%

visit.

System disorder

Level of severity

Control Intervention

1|2a|2b|2c|3 Total | 1 |2a|2b|2c |3 |4 | Total
Gastro-intestinal | 2 [ 4 | - | 1|3 10 (2] -2 |1|2]- 7
Skin and 65| -|1]- 2 (4] -|1|-]2|-] 7
appendages
Vision 11 -1-/|- 2 -l -1 - - -- 0
Central &
peripheral -1 -12]- 3 e I T R 0
nervous
Liverandbiliary | - | 1 | - | 1 | - 2 -1 -1 - 2
White cell and
RES 111 -1-]- 2 N T A A I R 1
Urinary system - - - - - 0 1) -121(-1-]- 2
Body as a whole- Lo 0 P 1
general
Endocrine SO R T I 1 S T A A I R 1
Red blood cell -l - -] -] - 0 -l -1 1 -]-- 1
Cardiovascular N I O I 1 Lo 0
system
Total 10{13| 0 | 6 | 3 33 714512410 22

RES= Reticuloendothelial system

At the 2" visit, the most severity level of ADEs of control group were level

1 (21 events from 38 all ADEs in control group; 55.3%) followed by level 2a (7
events; 18.4%), level 3 (5 events; 13.2%), level 2c (4 events; 10.5%), level 2b (1

events; 2.6%), respectively. The major problem was ADEs involving gastro-intestinal

system (15 events from 38 ADEs in control group; 39.5%) followed by skin and

appendages system (10 events; 36.3%). While in the intervention group, the two main

severity level of ADEs were level 2a (8 events from 25 ADEs in intervention group;
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32.0%) and 2c (7 events; 28.0%) followed by level 1 (5 events; 20.0%), level 3 (3
events; 12.0%), and level 2b (2 events; 8.0%), respectively. The most two common
ADEs were similar to the control group that occurred in gastro-intestinal system (7
from 25 events; 28.0%). and skin and appendages system (6 from 25 events; 24.0%).
Table 23 ADE problems classified by organ affected according to WHO at the 2™

visit.

System disorder Level of severity
Control Intervention
1 |2a|2b|2c| 3|4 |Total| 1 |2a|2b|2c| 3|4 | Total

Gastro-intestinal | 8 | 2 | - | - |5|-] 156 | -3 | - |1 |3]- 7
Skin and 703 -|-|-|-| 10 |4|2]-|1]-|-| s
appendages
Vision 3| -11]2]-]|- 6 -2 - -1-]- 2
Central &
peripheral -2 -11)-]- 3 -l -l -1 1]-|- 1
nervous
Liverandbiliary | - | - | - | - | - | - 0 -1 -1 - 2
White cell and
RES 1 -1 -1-1-1- 1 o A I I B 1
Urinary system -l -l - -] 0 -l -1 1)1 -- 2
Body asawhole- | | | | | | 0 A U N I O 1
general
Red blood cell -l -0 - -] 0 S T R A I R 1
Cardiovascular A I I T 1 R 0
system
Heart rate and
rhythm N R 0 o I I e I 2
Reproductive 2 | - | -] --]- 2 SO I - I R 0
Total 21| 714 |50 38 |5[8|2|7]|3|0| 25

RES= Reticuloendothelial system

Characteristics of ADEs which classified affected organ system disorder.
It was found that the rate of ADES in gastro-intestinal system of the control group was
increased from 14.3% at the 1% visit to 17.1% and the rate of ADEs also was increased
from 30.3% to 39.5%. Whereas in the intervention group there was decreased from
9.7% at the 1% visit to 8.3% and the rate of ADEs also was decreased from 31.8% to

28.0%. Abdominal pain/ dyspepsia was mainly found in control group which was
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increased from 4 patients at the 1% visit to 10 patients at the 2" visit and most of these
were in level 1. Nausea/ vomiting in intervention group was lessened from 4 patients
at the 1% visit to 2 patients at the 2" visit. Level 3 of both group mostly involved
abdominal pain or dyspepsia from NSAIDs.

Hyperpigmentation from antimalarial DMARDs was the most common
ADE that affected skin and appendages. The level of severity was mild (level 1), even
though the incidence and the rate of ADESs were also increased. Alopecia was detected
only in the control group which was increased from 2 patients to 5 patients.

Early maculopathy resulted from antimalrial DMARDs except one patient
in the intervention group experienced cataracts from taking oral corticosteroid. The
severity level of ADEs were level 1 and 2 (Table 25).

Dizziness and headache were reported in control group at the 1% visit and
dizziness in intervention group was reported at the 2" visit. All of them were in level
2 severity. The drugs caused these DEs were DMARDs (MTX, SSZ) and tramadol.

Liver function disorder increased in both group at the 1% visit and remained
stable at the 2" visit in intervention group.

Leucopenia from DMARDs and leukocytosis from oral corticosteroids
were reported and these were in level 1 and 2a severity.

ADEs affected white cell system occurred only in the intervention group
and was in level 1 and 2 severity. Hematuria and proteinuria occurred in 3 patients
who received parenteral gold injection. Serum creatinine was increased due to non-
compliance with NSAIDs.

Fatigue was presented in 2 patients of intervention group at the 1* visit and
the the 2" visit, respectively. Levels of severity were level 2a and 2c.

Hypoglycemia from anti-diabetic drugs occurred at the 1% visit in one
patient in each group. The severity was level 4 in control group and level 2a in
intervention group.

Decreased Hct and MCV were detected only in the intervention group, one

patient at the 1% visit and the other at the 2" visit. One patient who previously
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experienced pancytopenia presented with macrocytic anemia. All of them were in
level 2b.

Two patients had peripheral edema, one resulted from parenteral gold
injection and the other had affected by NSAIDs. The seveity was in level 2c.

Two patients of intervention group complained that they had palpitation at
the 2" visit. One was detected from oral muscle relaxant and the other was from
theophylline which was prescribed from another OPD clinic. The severities were 1 and
2¢, respectively. At the 1% visit; two patients in intervention group were infected with
level 1 severity resulting from DMARDs. All of the number (%) of ADEs was shown
in Table 24.

Table 24 ADEs classified by organ system, symptom or reaction in e group at the 1%

visit and the 2" visit.

System / No (% of patients) No (% of events)
Symptom or Reaction 1* visit 2" visit 1* visit 2" visit
C | C | C | C |
(N=70) | (N=72) | (N=70) | (N=72) | (N=83) | (N=22) | (N=38) | (N=25)
Gastro-intestinal 10 7 12 6 10 7 15 7
system 14.3) | 97) | (17.1) | (8.3) | (30.3) | (31.8) | (39.5) | (28.0)
- Oral ulcer or 3 - 1 - 3 - 1 -
mucositis
- Nausea / vomiting 1 4 1 2 1 4 1 2
- Diarrhea 1 - 1 - 1 - 1 -
- Constipation - - 2 - - - 2 -
- Abdominal pain/ 4 1 10 4 4 1 10 4
dyspepsia
- Dry mouth 1 1 - - 1 1 - -
- Anorexia - 1 - 1 - 1 - 1
Skin and appendages 11 7 10 6 12 7 10 6
(15.7) | 9.7) | (143) | (8.3) | (36.4) | (31.8) | (26.3) | (24.0)
- Alopecia 2 - S - 2 - S -
- Hyperpigmentation | 7 6 S5 4 7 6 S5 4
- Inject site of - 1 - - - 1 - -
reaction
- Ache 2 - - 1 2 - - 1
- Fixed drug 1 - - - 1 - - -
eruption

- Photosensitivity - - - 1 - - - 1
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Table 24 ADEs classified by organ system, symptom or reaction in e group at the 1%

visit and the 2" visit (cont.).

System / No (% of patients) No (% of events)
Symptom or Reaction 1% visit 2" visit 1% visit 2" visit
C | C I C I C |
(N=70) | (N=72) | (N=70) | (N=72) | (N=33) | (N=22) | (N=38) | (N=25)
Vision 2 - 6 2 2 - 6 2
(29) | (0) | (8.6) | (2.8) | (6.1) | (0) | (15.8) | (8.0)
- Blurred or double 2 - 6 2 2 - 6 2
vision
Central & peripheral 3 - 3 1 3 - 3 1
nervous 43)] 0 [ 43|28 ] 0OD ]| O | (79 | (4.0
- Headache 1 - - - 1 - - -
- Dizziness 2 - 3 1 2 3 1
Liver and biliary 2 2 - 2 2 2 - 2
(29) | (28)| (0) |(28)](6.1) | (9.1)| (0O | (8.0
- LFT increased 2 2 - 2 2 2 - 2
White cell and res 2 1 1 1 2 1 1 1
(29) | (2.8) | (1.4) | (2.8) | (6.1) | (4.5) | (2.6) | (4.0)
- Leucopenia
- Leukocytosis 1 1 1 1 1 1 1 1
1 - - - 1 - - -
Urinary system - 2 - 2 - 2 - 2
© (28] (0) (28| (0) | (O | (0O |(8.0)
- Hematurea - 2 - - - 2 - -
- Proteinuria - - - 1 - - - 1
- SCrincreased - - - 1 - - - 1
Body as a whole-general - 1 - 1 - 1 - 1
- Fatigue (1.4) (1.4) (4.5) (4.0)
- 1 - 1 - 1 - 1
Endocrine 1 1 - - 1 1 - -
14| @4| © | 0 B0 |@&5 ]| (O | (0
- Hypoglycemia 1 1 - - 1 1 - -
Red blood cell - 1 - 1 - 1 - 1
©@ (34| 0 [@14] 0 |45 ]| O |40
- Het, MCV - 1 - - - 1 - -
decreased - - - 1 - - - 1
- Anemia
Cardiovascular system 1 - 1 - 1 - 1 -
14| © [@4]| 0 | 30| (0 | (26) | (0)
- Peripheral edema 1 - 1 - 1 - 1 -
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Table 24 ADEs classified by organ system, symptom or reaction in e group at the 1%

visit and the 2" visit (cont.).

System / No (% of patients) No (% of events)
Symptom or Reaction 1% visit 2" visit 1% visit 2" visit
C | C I C | C |
(N=70) | (N=72) | (N=70) | (N=72) | (N=33) | (N=22) | (N=38) | (N=25)
Heart rate and rhythm - - - 2 - - - 2
© | © | © (28] © | O | © |(@80
Palpitation - - - 2 - - - 2
Reproductive - - 2 - - - 2 -
© [ © |@@9] O | O | @© 63O
- Secondary infection - - 2 - - - 2 -

4. Management of ADES

Total 118 ADEs based on the severity level and the management of ADEs

are shown in Table 26. In the control group, most of ADEs were in severity level 1.

Approximately 15% of all ADEs in the control group required medical treatment but

no change drug therapy while 28 % did not require medical treatment and no change

drug therapy. In the intervention group, the two main severity levels were in level 1

and level 2a (approximately 25% of each level). Most of ADEs were in level 1 that did

not require medical treatment and also were not changed suspected drugs (17.0%).

However, almost of ADEs with level 2a did not require medical treatment but required

changed dose or interval of suspected drugs (21%).
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Table 25 The management of ADEs.

Severity Management ADEs 118 events
Control | Intervention
group group
N=71 N =47
Require medical treatment
- No changes 11 !
(15.5%) (2.1%)
Not require medical treatment
- Change dose or interval of suspected drug - 2
1 (4.3%)
- No changes 20 8
(28.2%) (17.0%)
- Discontinuation of suspected drug - -
- Discontinuation of suspected drug & - 1
taking as an alternative drug (2.1%)
Require medical treatment
- Change dose or interval of suspected drug 1 1
(1.4%) (2.1%)
- No changes - 1
22 (2.1%)
Not require medical treatment
- Change dose or interval of suspected drug 18 10
(25.4) (21.3%)
- No changes 1 -
(1.4%)
Require medical treatment
- Discontinuation of suspected drug & - 1
taking as an alternative drug (2.1%)
b Not require medical treatment
- Change dose or interval of suspected drug - 1
(2.1%)
- Discontinuation of suspected drug & 1 5
taking as an alternative drug (1.4%) (10.6%)
Not require medical treatment
- Change dose or interval of suspected drug 1 2
(1.4%) (4.3%)
2¢C - Discontinuation of suspected drug 6 5
(8.5%) (10.6%)
- Discontinuation of suspected drug & 3 2
taking as an alternative drug (4.2%) (4.3%)
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Table 25 The management of ADEs (cont.).

Severity Management ADEs 118 events
Control | Intervention
group group
N=71 N =47
Require medical treatment
- Change dose or interval of suspected drug 1 2
(1.4%) (4.3%)
- No changes 3 3
(4.2%) (6.4%)
3 - Discontinuation of suspected drug 2 1
(2.8%) (2.1%)
- Discontinuation of suspected drug & 2 -
taking as an alternative drug (2.8%)
Not require medical treatment
- Change dose or interval of suspected drug - 1
(2.1%)
Require medical treatment
4 - Discontinuation of suspected drug & 1 -
taking an alternative drug (1.4%)

1. Outcome after ADEs

Patient clinical outcome of total 118 ADEs were monitored and were
assessed at the end of the study presented in Figure 7. The majority of ADEs in the
control group was able to be completely recovered with treatment or suspected drug
change (35.2%). Nineteen ADEs (26.8%) occurring in 17 patients were not yet
recovered, most of them involved skin hyperpigmentation (14.1%). There were
approximately 18% of ADEs recovered with sequelae and 1% was able to completely
recovered without treatment or change in medical therapy. Moreover, 13 ADEs
(18.3%) in 12 patients were not able to be assessed because the follow up visit was
over the study period.

In the intervention group, the majority of ADEs (27.7%) were not able to
be recovered at the end of the study period. Majority involved skin hyperpigmentation
(14.1%) as same as the control group. Approximately 25% of ADEs recovered with
sequelae, 17% were able to be completely recovered with treatment or suspected drug

change equal which were able to be completely recover without treatment or change in
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medical therapy. Six ADEs in 5 patients were not assessed because the follow up visit

was over the study period. One patient who was referred to dermatology clinic was

concluded that she required medical treatment.

40.0%

35.0% -

30.0% A

25.0% -

20.0% -

15.0% -

10.0% +

5.0% -

0.0%

No of ADEs
35.2%
26.8% 27.1%
25.5%
B
N
><><><><>
><><><><>
><><><><>
18.3% 18.3% O
o 17.0%  17.0% [eieielele
NI N
><><><><> ><><><><>
><><><><> ‘}‘}‘}‘}
OO LR 12.5%
><><><><> ‘}‘}‘}‘}
><><><><> ‘}‘}‘}‘}
><><><><> ‘}‘}‘}‘}
><><><><> ‘}‘}‘}‘}
><><><><> ‘}‘}‘}‘}
><><><><> ‘}‘}‘}‘}
><><><><> ‘}‘}‘}‘}
><><><><> ‘}‘}‘}‘}
1.4% >:>:>:>:> :>:>:>:>
NI ]
§><><><><> ]
control intervention Group

O Complete recover with treatment or drug change
E] Recover with sequelae
1 Can not be assessed

B Complete recover without treatment or drug change

O Not yet recover

Figure 7 Outcome of ADE occurrences.
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Characteristics of pharmacist’s intervention

1. Number of pharmacist’s intervention in each patient

In total 72 patients in intervention group, there were 28 patients that the
research pharmacist performed 42 interventions to physicians during the study. The
number of the research pharmacist’s interventions ranged from 1-4 interventions per
patient as shown in Table 26. Approximately 61% of 28 patients were provided one
intervention per one patient.

Table 26 The number of pharmacist’s interventions performed per patient.

No of intervention/ patient No of patient Percent
1 17 60.7
2 9 32.1
3 1 3.6
4 1 3.6
Total 28 100.0

2. Classification of Pharmacist’s intervention and physician’s
acceptance

Forty two the research pharmacist’s interventions were performed in 28
patients during the study. The interventions involved in managing ME problems,
preventing ADEs by detecting potADEs, resolving home-medication problem,
suggestion additional monitoring or other therapy (Table 27). Physicians accepted 31
interventions (73.7%), partially accepted 7 interventions (16.7%) and rejected 4
interventions (9.6%). The three most common interventions involved in addition of
drug (10 interventions; 23.8%), changing dose (9 interventions; 16.7%), and

clarification or correction of order (7 interventions; 16.7%), respectively.
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Table 27 Classification of pharmacist’s intervention and physician acceptance.

Classification of pharmacist’s intervention

Result of intervention

Accepted | Partially Rejected
(%) accepted (%)
(%)
N 7 3
Addition of drugs (16.7) (7.1) i

- 6 2 1
Changing dose (14.1) (4.8) (2.4)
Clarification or correction of order (1g 7 il i
Cessation of drugs (731) (214) (214)
Additional monitoring or other therapy (731) (214) i
Recommendation of alternative drug therapy ( 428) } )

- l 1
Changing amount of drug (2.4) i (2.4)
Changing frequency of administration (214) i (214)
Changing time of administration (214) ) i

_ 31 7 4
Total (n=42) (73.7) (16.7) (9.6)

Detail of the research pharmacist’s intervention about addition of drugs

was involved in 10 instances. The addition of drugs for 4 cases of untreated condition

(case no. 16, 18, 23 and 28 in 28 patients with 42 interventions that were shown in

Appendix 1) were accepted. Another was partially accepted (case no. 20) which

involved in suggestion of drugs for the resolution of dyspepsia. Physician did not

prescribe at the time of doing intervention; however, at the next visit, when the

symptom was revealed, the drugs were prescribed to prevent/ resolve the symptom.

The addition of drugs for resolution of ADEs was accepted in 3 cases (case no. 8, 10,

27). One case (case no. 7) was partially accepted which involved in suggestion of

domperidone to reduce vomiting symptom but still continued SSZ which caused ADE.

Physician prescribed domperidone but prescribed other DMARDSs in stead of SSZ.
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Addition of drug for preventing potADE occurred in case no. 6 in Appendix | and this
intervention was partially accepted.

Interventions for improper dosage were performed in 5 cases with ADEs, 3
of 5 were accepted (case no. 20, 27 and 28), one case (case no. 11) was partially
accepted and the other case (case no. 21) was rejected. Partially accepted intervention
involved in titrating down prednisolone dosage in patient who experienced steroid
acne to prevent steroid dependence. At that time of doing intervention, prednisolone
was not titrated to low dose but this was done at the next visit. A rejected intervention
was the suggestion of continuing MTX dose and also counseling the right dosage to
the patient who experienced ADE from poor compliance. Physician held on MTX
because the patient had infected wound at that time.

Seven interventions of clarification or correction of order were all accepted.
All of them were prescribing error. Four cases (case no. 14, 17, 19 and 26) involved
in transcribing process between medication order sheets and prescriptions. Two cases
(case no. 1 and 3) were errors with re-medication process in medication order sheet.
Another case (case no. 9) was error with printed order by computer on line system.

Three interventions of cessation of drugs were accepted. These problems
were unnecessary drug use (case no. 11), 2 potADEs from duplication of drug therapy
(case no. 12) and dosage too high in renal impairment patient (case no. 23). The
partially accepted interventions in ADE problem was suggest on to hold MTX and
nimesulide because of increasing SGPT. Physician held on MTX but decreased
nimesulide dose (case no.12). A rejected intervention was duplication of calcium
channel blockers (case no. 13). Physician gave the reason that this problem should be
resolved at hypertension clinic.

Three accepted interventions of additional monitoring or other therapy
involved in 2 untreated indications (case no. 11 and no. 15) and the other (case no. 2)
related to potADE requiring additional monitoring. A partially accepted intervention
(case no. 5) was suggestion on additional monitoring in palpitation symptom that

physician decided to send the patient to cardiologist at next visit.
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The other five accepted intervention were recommendation of alternative
drug therapy (case no. 1, and no. 4), changing amount of drug (case no. 2), changing
frequency of administration (case no. 28) and changing time of administration (case no.
6). Lastly, the two rejected interventions were suggestions on increasing amount of
drug for co-morbidity (case no. 25) and addition of drug for untreated indication (case
no. 28). Case no.25 had not enough antihypertensive drugs until appointment time at
hypertension clinic. Physician did not prescribe it at that time and gave the reason that
the patient had appointment time with hypertension clinic at next 3 days. Case no. 28,
patient received steroid dose for p.r.n. (as-needed) but she took it every day thus there
was not enough drug until the next visit. Research pharmacist suggested physician to
increase the amount of drug for every day but physician did not accept by giving the
result that patient had steroid dependence.

Intervention for managing ADEs and outcome

Ten ADEs were resolved by the research pharmacist’s interventions during
the study. Among these ADEs 10 interventions to physicians for 9 patients and another
one intervention to patient. These were Gl discomfort (case no. 7, 8, 10 and 27),
anorexia (case no. 20, 21), hyperpigmentaion (case no. 27, 28), steroid acne (case no.
11) and increased LFT (case no. 12).

Of all 10 ADEs that were managed by the research pharmacist’s
interventions to physicians were accepted 9 events and 1 event was rejected. The
details are also shown in Appendix |. The rejected intervention involved in
noncompliance with incorrect administration. The patient took drug overdose and she
experienced anorexia. The research pharmacist suggested to continue the drug and
counseled patient to take right dosage. Physician quitted the suspected drug (MTX)
because of patient’s skin infection.

Intervention for managing potential ADEs (potADEs) and outcome

Eleven potADEs were prevented by the research pharmacist. Nine
interventions suggested to physicians and 2 interventions to patients. PotADEs

comprised of GI discomfort (case no. 11, 12, 19 and 26), nephrotoxicity (case no. 2
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and 23), neutropenia (case no. 14), steroid induced osteoporosis (case no. 6),
hypotension (case no.13), and ophthalmic drug effect which resulted from patient
missed to check-up with ophthalmologist for early detection of eye maculopathy from
hydrochloroquine.

Of all 9 potADEs that were managed by the research pharmacist’s
interventions to physicians, were accepted by 8 events and was rejected by one event.
The details are shown in Appendix I. The rejected intervention involved in duplication
of drug therapy. Physician gave the reason that it was non-serious problem resulting
from other clinic and should be managed by former prescribed physician.

Managing with non-compliance

Although the aims of the present study were not to determine non-
compliance problems, 21 patients with non compliance of which not only affected
ADEs but also affected medication therapy were detected and determined. Fours types
of patient’s non-compliance are presented in Table 28.

Table 28 Types of patient’s non-compliance.

Type Number (%)
¢ Incorrect administration 14 (66.7)
e Refuse to take medication 4 (19.0)
e Delay of follow up 2 (9.5)
e Forget to take doses 1 (4.8)
Total 21 (100.0)

Four patients with non-compliance problems were resolved by
interventions to physicians that are shown in Appendix | (case no. 2, 6, 14, 21).
Moreover, 17 patients were counseled and educated by the research pharmacist.

Incorrect administration problem was found in 14 patients who 3 cases of
them were resolved by intervention to physicians (case no. 2, 6, 21) and other 11
patients were intervened by the research pharmacist. Eight from 11 patients did not

read drug labels at the present date. They took medicine as the first received dose that
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affected to over or under dose. Other one from 11 patients had problem with
complicated drug label. Her problem was step-up SSZ regimen which one tablet once
daily at 1% week, then one tablet twice daily and one tablet t.i.d. for continuous dose,
but she took right dose at 1% week , took one tablet twice daily for 3 days at 2" week.
The research pharmacist resolved by counseled with the use of calendar bookmark for
patient’s right dose taking between step-up regimen periods. The other case had
experience of steroid ADEs, he took medicine under dose that caused uncontrolled
inflammatory condition. And last case, patient experienced ADEs (increased SCr)
from NSAIDs overdose because she received piroxicam 20 mg (tablet form) instead of
10 mg (capsule form) for control pain. Unfortunately she never knew that also the two
different strength form and different preparation are same drug, she took new received
drug (piroxicam 20 mg tablet) and old received drug which still remained at home
(piroxicam 10 mg capsule) together. The research pharmacist notified at medication
chart to counsel her whenever the dose or any drug preparation was changed.

Refuse to take medication problem was found in 4 patients from 4 different
causes. First case, patient quitted all medicine because of palpitation occurring until
the appointment visit. Palpitation sign still remained and RA condition was worsened.
The research pharmacist educated the patient that if any adverse effect occurred she
should stop and should not delay to bring the medicine to consult with the doctor.
Second, patient denied calcium tablet receiving because she mistook that calcium
might cause hypercalcemia. Third, patient had previous maculopathy from HCQ.
When the drug was re-prescribed, she refused to take it. Of both cases, the research
pharmacist counseled and educated about importance of continuous taking medicine,
not stop medicine before consulting with the doctor. Fourth, patient had been problem
with glucosamine capsule dosage form at previous visit, thus physician changed to
sachet dosage form. He complained that it too expansive to pay for medicine which
was original trade name. the research pharmacist consulted physician before advised
patient to buy the other trade name which had lower price at drug store.

Two delay of follow up problems, one was resolved by intervention to

physician (case no. 2) and other case with potADE was intervened to patient involved
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in she took HCQ but missed annual eye examination for prevention early eye
maculopathy. The research pharmacist educated her for the importance of it.

Last non-compliance problem was forget to take PPI dose for reduce Gl
discomfort from NSAIDs. Patient often forgot to take medicine before meals and she
did not know whether to take the drug before or after meals as soon as remember.

The research pharmacist counseled and checked remaining medicine at later visit.
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CHAPTER V
DISCUSSION

Overall, 142 participants completed the study. There were assigned into the
control group 70 patients and the intervention group 72 patients. Majority of both
groups were female and the average age was over 50 years. This was the general
hemographic of RA population which is two to three times more prevalent in women
than in men and usually presenting in the fifth or sixth decade of age (32). More than
50% of both groups were educated lower than secondary school. These suggested that
giving drug information by only labeling or leaflets might not be adequate for them.
The education and counseling about RA drugs, disease, observable some ADEs by
themselves and the advice on compliance aids such as special medication container,
calendar to remind medicine intake should be provided in the future.

Smoking and alcohol consumption were found in small fraction of patients
because majority of them were females, who did not smoke and/or drink alcohol.
Patients were mainly diagnosed of RA for longer than a year. Approximately 50% had
suffered from only RA disease.

Hypertension was the most common disease that found concomitant in
both groups. Not surprisingly, almost 100% of patients received DMARDs for
treatment and the three combination therapy consisted of DMARDs, NSAIDs, and
corticosteroids was the majority of the treatment. Resulting from multiple co-morbid
conditions in both groups, polypharmacy (i.e., no. of prescribed drugs the present
study were approximately 7-8 items) was common among patients in this study. Thus,
there were higher than 50% of experienced patients with history of ADEs.

Consequently, the patients in both groups had several patient-related risk
factors of ADEs including gender (female higher than male), middle ages,
polypharmacy, history of ADEs and concurrent diseases (112), participant balance on
important background characteristics between both groups was good. Most

characteristics of control and intervention group in the present study including age,
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gender, education, social history, duration of RA, History of ADEs, concurrent disease
demonstrated no statistically significant differences except the number prescribed
medications. Although, the difference of prescribed medication items may result in the
difference of occurring ADEs, some studies found that prescribing medication was
controversial risk factor (85, 113-119).

In this study, the incidence of patients who experienced ADEs in the
control group was highly increased about 8.6% whereas the incidence in the
intervention group was slightly increased about 2.8% at the 2" visit. Although, the
increased incidence of ADEs in each group was not statistically significant;
surprisingly, the incidence of ADEs in control group were higher than in the
intervention group at the 2" visit (p value = 0.06). This study did not present the
incidence of pADEs because each patient had opportunity to have pADE or non pADE
in the same visit. The rate of all ADEs and pADEs were increased in both groups after
2 visits. When calculating pADE rate per 100 patients, it was found that the rate in the
control group were higher than in the intervention group at the 2" visit (p value =
0.08). Despite the results showed that the difference of incidence of pADEs including
the rate per 100 patients between control group and intervention group at the 2" visit
were not statistically significant, the pharmacist’s interventions seem to have some
impact on ADE reduction in outpatients with RA. These might be due to small sample
size which limited power of detection. Other explanations of these results were the
nature of ADEs in RA patient. Some ADEs were detected by patient’s report, for
example GI discomfort, anorexia. At the 1* visit, with any reason for example some
patients did not know the side effect of the prescribed medications, some ignored to
report when they had mild symptom. When coming to the 2™ visit, they were educated
by the research pharmacist during the 1* visit and/or they had severe symptom, they
then reported in the 2" visit. Therefore, ADEs might be increasingly detected. Some
particular ADEs were long term effects and also required laboratory test or other
investigations to confirm. For example, Bull’s eye maculopathy required eye

examination or alopecia required dermatologist’s diagnosis, and these ADEs may be
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possibly evaluated in the 2™ visit in stead of the 1% visit. It might be these results;
ADEs rate was higher in the 2" visit than the 1% visit.

Systematic review of the incidence and characteristics of pADES in
ambulatory care presented that ADEs in ambulatory care are common, with 21% being
preventable (77). A meta-analysis and systematic review suggested that pharmacist-led
intervention based on chart review report higher ADE rate among inpatients (120).
And many studies have proved that ADEs were reduced in hospitalized patients by
pharmacists (121). Systematic review of the roles and impacts of pharmacists in
ambulatory settings showed improvement in outcomes for patients with hypertension,
hypercholesterolemia, chronic heart failure, and diabetes mellitus (91). Moreover, the
role of pharmacist in other chronic disease management had been studied, for instance,
in thyroid clinic (122). In Thailand, there are limited studies which estimated role of
pharmacist in chronic disease with outpatient (22, 23, 25-29, 123, 124). It was difficult
to directly compare the incidence and the rate of ADEs in the present study with
previous studies because of discrepancies of ADE’s definitions, method of ADE
detection, population, sample size and duration of monitoring. Although the direct
comparison between the pADE rates in the present study and previous studies are
difficult, there were 2 studies with the role of pharmacist intervention were compared
in outpatient clinics. One study was studies in outpatient with hypertension (107) and
another was established in ambulatory oncology patients (110), respectively. Both
studies had common demographic data’s participants similar to the present study such
as midlife, mostly female and mainly not educated higher than secondary school. It
was noted that main education level of both studies was secondary school whereas the
present study was primary school. Moreover, there were 3 participants in the present
study had no education. Other reasons, the similar of average prescription medications
in Murray’s study (107) were approximately 8.6 items study was approximately 7.9
items. Chemotherapy agents used in oncology patients had common ADEs related to
DMARDs used in RA patients, thus pharmacist participation in Janpraparn’s oncology
outpatients study (110) at Ramathibodi Hospital was compared with the present study.

Murray’s data were pooled from 2 RCTs then were stratified into complicated
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hypertension subgroup (participants who had other cardiovascular disease co-
morbidity) and uncomplicated hypertension subgroup (only hypertension disease).
Although, the risk of any events was 34%, the overall mean number of ADEs per
uncomplicated hypertension participant at 12 months follow-up period was not
significant. These resulted from some ADEs characteristic in uncomplicated
hypertension subgroup in Murray’s study may be similar to RA participant in the
present study. For example, mild ADEs with detected by only patient interview and/
patient ignored to informed. Other reason Murray’s study was designed to 12 months
follow-up period which clinical pharmacist had time to intervene to physician and
educate or counsel patient more than one visit. The results of clinical pharmacist
intervention seem to have impact to reduce ADEs in sprite of the difference was not
significant. On the other hand, the present study spent only one time to intervene,
educate and counsel at the 1% visit, then; ADEs at the 2" visit were compared. Some
patients who were educated ADEs knowledge from clinical pharmacist may informed
at the 2" visit. And last reason, some ADEs at the 1% visit that confirmed by
laboratory data or other clinic (such as dermatologic clinic for hair or skin disorder)
may concluded these ADEs at the 2™ visit. Therefore, ADEs at the 2" visit were
detected increasingly not only control group but also intervention group. In contrast,
the present study showed that the incidence ADESs in intervention group was seem to
be lower than in control group (p = 0.06 at the 2" visit vs. p = 0.2 at the 1% visit) like
as the rates per 100 patients at the 2" visit (p = 0.08 at the 2™ visit vs. p = 0.29 at the
1% visit). The explanation of these situation might result from the study period was
also too shorten and small sample size to see the impact of pharmacist intervention on
prevention of ADEs for RA outpatients significantly.

The majority of pADEs found in the present study was corresponding to
other study (104). These involved inappropriate dose, route and frequency of
administration for the patient. Although in the present study were classified pADEs
based on Schumock and Thornton’s criteria, there were 11 events in both groups
classified by other reasons. The reasons of adding of these criteria because the

suspected drugs were already prescribed together the protecting drugs. For example,
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gastro-protective agent was prescribed to prevent gastrointestinal effect, the most
common problem from tNSAIDs.

In the present study, 68.6% of ADEs were most frequently caused by
DMARDs. Patients using 3 combinations of therapy (12.7% of both groups at the 1%
visit and 16.2% at the 2" visit, respectively) experienced ADEs in higher than others
correspond to the four recent systematic-reviews revealed that combination therapy
was more effective than monotherapy but resulting in many withdrawals for toxicity
(7-10).

The present study classified severity level of ADEs to 7 levels according to
Hartwig and colleagues’ criteria, several studies did not classify as the present study.
As a result, the comparison between the present study and the previous studies was
difficult in term of severity level of ADEs. It was founded that gastro-intestinal system
and skin and appendages were two main body systems affected by ADEs. Fortunately,
the severity levels were categorized mainly in level 1, level 2a and level 2b. The
suspected drug could be justified by changing dosage or adding alternative drug to
control pain and slow progression of RA. The highest severity level was classified as
level 4, the patient in control group had to be admitted due to hypoglycemia from
antidiabetic drug. Moreover, majority of ADEs that patients experienced in this study
were related to drugs that they received. For example, Hyperpigmentation and eye
maculopathy resulted from antimalarial DMARDs (CQ, HCQ). Hematuria and
proteinuria were found in gold injection DMARDSs regimen. Nausea, vomiting or other
Gl disorders were common found in SSZ or tNSAIDs regimen. In addition to,
alopecia, fatigue, blood disorders were common in patient who received MTX, CYP
that were consistent with oncology outpatients who had MTX, CYP in their regimen
(110). They might suggested that common drugs used in RA had potential toxicity and
required careful monitoring as regimens used in cancer.

Clinical outcome after patients developed ADEs were re-monitored and
were assessed by interviewing patients at the next visit, medical record review or
telephone calling after the end of the data collection period. Over 50% of patients in

both groups completely recovered from ADEs or recovered with squelae.
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Approximately 30% in both groups were not yet recovered because they were in
uncontrolled status and the physicians did not stop suspected drugs. The outcome of
12 patients in control group and 5 patients in intervention group were not evaluated
because the follow up visits were over the study period. Most of them involved in
hyperpigmentation which required long time period to assess patient outcome.
Accordingly, the study period should be longer than 4 month period in further study.
Classification of pharmacist’s intervention provided by research pharmacist
was dependent on type of identified problems, in which sometimes might be varied
according to individual patient’s condition. The research pharmacist made
recommendation commonly most addition of drugs to prevent/resolve ADEs.
Clarification or correction of order was accepted 100% for resolving prescribing errors.
According to 4 rejected interventions, 2 cases involved with other outpatient clinics
but were detected in RA outpatient clinic in the present study. Physicians justified that
they were not critical problems and should be resolve at the non RA clinic. In addition,
not only drugs used in RA but also drugs for concurrent diseases frequently affected
treatment or organ function. Therefore, clinical pharmacist should be reminded and
suggested necessary laboratory, such as CBC, renal function, liver function for ADE
monitoring. Although, physicians in this study are rheumatologists or rheumatology
fellows, the average number of patient on AIR unit was rather high. Physicians were
able to spend approximately 5-10 minutes per patient to treat and prescribed
medication. As a result, some ADEs that were detected by patient interview such as
constipation, anorexia, insomnia were not detected. If clinical pharmacist provided
education and counseling to patients, it would be prevented and resolved ADEs and
increased good compliance in order to help patients get most benefit from medication.
Overall research pharmacist’s interventions were absolutely accepted
73.7%, partially accepted 16.7% and were not accepted 9.6%. Closely, Alttavela et al.
(125) showed that acceptance rate on primary care unit was 69.7%. As a result, most
problems were resolved with positive clinical outcome after clinical pharmacist’s

interventions. Approximately 90% of research pharmacist’s intervention with
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prevented/ resolved ADEs and reminded potADEs were good acceptance. This
support role of clinical pharmacist in prevented/resolved ADESs on RA outpatients.

In the present study, 10 potADEs were found 12.5% (total 72 patients in
intervention group) and 9 interventions were reminded to physicians and 2
interventions to patients. PotADEs in the present study were lower than in oncology
outpatient study (110) that were found 13.2%. of 16 interventions (total 121 intervened
patient). The possible reason was the research pharmacist in the present study spent
about 15 minutes per patient to detect ADEs, potADESs or other problems in outpatient
clinic. On the other hand; oncology outpatient clinic, research pharmacist was able to
spent more time to detect and prevent any potential problems while patients were
administrated chemotherapy.

Identification and correction of MEs can reduce harm to patients. It was
another important part of pharmacist intervention to prevent ADEs. Prescribing error
occurred in 8 patients from 72 patients (11.1%) in intervention group. Prescribing
errors in this study mainly resulted from handwriting and re-medication by manual
transcribing. The preprinted order by computer on-line prevented error from
handwriting and transcribing. However, computer on-line delivery still found
prescribing errors related to mild skill user. Some strategies to reduce this problem
were training new staff before using this program and reviewing skill technique at
least once a year.

Not only system errors with prescribing errors but also dispensing errors, it
was found 2 patients from 72 patients at previous visit (2.8%) involving in unavailable
NSAIDs dosage form in Thailand now. One case, physician was not informed this
problem at previous visit and did not prescribe alternative NSAIDs to control patient’s
pain. Another received short acting dosage form instead of long acting form,
fortunately it did not control pain during night time. These results confirmed that
pharmacist review chart and interview patient had benefit for resolving error. The
present study found that dispensing errors which lower than study in the intensive care
unit (86). The possible reason of the present study did not designed to re-check labels

after patient received medicine from dispensing department. Dispensing errors that
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were detected in the present study were errors from previous visit time. Another
reason was prescribing ordered in the intensive care might complicate than outpatient
clinic.

Although the present study was not designed to detect to noncompliance,
there were 21 of 72 patients (29.2%) in intervention group had noncompliance. Four
problems were resolved by research pharmacist who intervened to physician.
Approximately 80% of non-compliance problems were found by the research
pharmacist revised the cause of problems and counsel to patients. The main cause of
the noncompliance related to lack of knowledge and ignored importance of reading the
labels before taking drugs which might change according to prescribing order in each
visit. Moreover, approximately 50% of participants in the present study were educated
in primary school. Therefore, the skills of read, learn understanding about necessary
drug information for patient were interesting to evaluate in the future. Some patients
refused to take medication because they did not understand they refused to take
DMARDs because they had previous ADEs with DMARDs. These confirmed that the
major roles of clinical pharmacist in RA patients were not limited in the part of
prevent ADEs, clinical pharmacist should play roles in other parts such as managing
noncompliance to encourage treatment.

Although the present study was designed as a prospective controlled study
and could confirm of the probability and preventability of ADEs by physicians, the
present study still had several limitations as follows:

1. The sample size was calculated using the percentage of reported pADE
from the preliminary study. At least 189 patients should be sampled for 80% of power
of test. Unfortunately, only 153 patients were enrolled and only 142 participants could
completed the study that affected to decrease the power of 1-f from 80% to 67%. The
power to measure the effect of clinical pharmacist on the incidence and the rate of
pADES in outpatient with RA was limited.

2. Four months for data collection periods and only 2 visit times to follow
up were hardly to see the end outcome after managing ADEs and some ADE was not

be able to confirm during the time of study period, for example chloroquine induced
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eye maculopathy which required eye examination. The appointment time at
ophthalmologist for a period longer than the time of study period.

3. There were 4 clinics per week for RA outpatient servicing and 3 hours
per clinic day therefore research pharmacist needed to spend approximately 15
minutes per patient to detect ADEs before they met physicians. The study was
designed at least 2 visit to follow up per patient. In addition to, the patients in the
intervention group must return to meet the research pharmacist again after met
physicians. Therefore, some participants in the study were not randomized at each
appointment time resulting from limited time at the outpatient clinic.

4. The place which the research pharmacists met patients located nearby
RA outpatient clinics. It is convenient for the research pharmacist to consult
physicians and check prescription for preventing potADEs from ordering error before
patient took the prescriptions to dispensing pharmacy department. However, it was
settled at the manifold purpose court which affected from any disturbance. One might
argue that the private area of OPD would be better to make an appointment and

counsel the patients.
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CHAPTER VI
CONCLUSION

The present study was performed with a prospective controlled design in
order to evaluate the effect of clinical pharmacist’s participation on detection and
management of ADEs and potential ADEs (potADESs), checking prescribing error and
providing education and counseling in RA outpatient, who were appointed to medical
clinics at Ramathibodi Hospital during 30" April to 30" August 2007, 153 patients
were recruited, 142 patients completed the study. Participants were randomly divided
into the intervention group (n = 72) and the control group (n = 70). The primary
outcome was the reduction in rate of preventable ADEs (pADEs) by comparison
patients receiving stand care including pharmacist’s participation with patients
receiving only standard care. Classification of the research pharmacist’s intervention
and percentage of physician’s acceptance were the secondary outcomes. The results of
the study were concluded as follows:

1. Demographic data between the intervention group and the control
group are not statistically significant except for the mean number of prescribed
medications in intervention group was higher than the control group.

2. The incidence of ADE was compared between the control group and
the intervention group, at the 2" visit the difference was 15.1% (p = 0.06) whereas the
1% visit was 9.3% (p = 0.2).

3. The difference of the rates per 100 patients between the intervention
group and the control group at the 2" visit was 10.7% (p = 0.08) whereas at the 1°
visit was 6.2% (p = 0.29).

4. In total 72 patients in intervention group, there were 28 patients that the
research pharmacist performed 42 interventions to physician during the study period.

Approximately 61% were 1:1 intervention per patient.
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5. The forty two pharmacist’s interventions were classified as 9
categories. Of these, 73.7% were accepted, 16.7% were partially accepted and 9.6%
were rejected.

6. The three most common interventions involved in addition of drug (10
interventions; 23.8%), changing dose (9 interventions; 16.7%), and clarification or
correction of order (7 interventions; 16.7%), respectively. The 3 categories that were
accepted 100% by physicians included clarification or correction of order,
recommendation of alternative drug therapy and changing time of administration.

7. Ten from 42 interventions related to ADEs and 90% of ADEs
inervention were resolved by the research pharmacist’s interventions to physicians
during the study period.

8. Eleven potADEs were intervened for preventing of ADEs and 88.9%
were physicians’ acceptations.

9. Twenty one patients with noncompliance problem were found, 4 cases
were resolved by the research pharmacist intervened to physicians, others were
managed by counseling to patients. Incorrect administration was the most non-

compliance problems with approximately 67% of all non-compliance problems.

The finding of the present study demonstrated that clinical pharmacist can
play a major role in ambulatory RA clinic in the part of identifying, preventing and
resolving ADEs and notifying system errors involving in prescribing and/ or
dispensing process. Reminding, suggestion to physicians and providing education and
counseling to the patients were the strong strategies which clinical pharmacist should
continue performing for the safety and resolving any problems related to drugs.

Furthermore, the number of sample size and the too short study period
limited to evaluate the effect of clinical pharmacist’s participation on this study, future
studies should be conducted as multi-center setting and/ or increasing the length of
study period. In addition, cost saving resulting from clinical pharmacist participation

should be further investigated.
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APPENDIX A
o R 9 A . . Date

suutunnveyaile (Patient’s Profile) (Form I) visit F/U
Code: CI ........ CO........ L.........
Imitial............oooii HN......... [1]Sex OFO M
Date of birth......... [o.... [eviiinnnnn [2] Age.......... yr Wt kg. Ht......... cm
AdAIESS. ..ot Tel............
Clinic O Gen med (Monday) O Allergy and arthritis (Tuesday)

O Gen med (Wednesday) O Arthritis (Thursday)

[3] Education O primary school O high school O college O post-graduate
Oothers.........ccooeeuenenes
[4] History of ADEs O not known O none O known (record in the following table)

Drugs Symptom Resolve

[5] Current Disease

Sdate..o
P date..............o.oenl
P date.........oooiiiinnnn.
Ao date..............oooenl
e, date.........oooeiiinnnn.
D date ...l
T e date ........oooiiiniins

[6] Alcohol............... O None O Current ............. bottle/day, duration...... yr

O Past, but give up drinking.............. yr
[7] Cigarette O None O Current ........ roll/day, duration......... yr
O Past, but give up smoking ............. yr
[8] Non-prescription drug O NO O YOS .oivoiiiiiiiiiiiieeiieieeeie ettt eve e
[9] Durationof RA.......................

[10] Past of illness

Date Events
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Medication Profile Data (Form II)

Visit No O 1% 02™ Date....../....../......
Physician...........ccooviiiiiiiiiiiiiiiiiann..

Drug & regimen Indication Start Remark
[1] suspected ADEs symptom O NO O Y€S....cuuiuiiiiiiiiiiiiiiiiiiiieieieieaiaas
[2] DTPs

Problems Assessment Follow up
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Hematology
Lab test Normal
value
Hb g/dL 13-18
Hct % 40-54
MCV fL 80-99
MCH pg 27-31
MCHC g/dL 33-37
WBC x 10° cells/uL 4-10
Neu % 40-74
Lym % 19-48
Mono % 3-9
Eos % 0-7
Baso % 0-2
RBC x 10° cells//uL 4.5-6
Anisocytosis
Poikilocytosis
Microcytosis
Macrocytosis
Hypochromia
Polychromasia
Pltx 10° cells/uL 140-450
PIt smear
RDW % 11.5-14.5
ESR mm/hr 14-_12% ((rg)
RF
Blood chemistry
Lab test Normal
value
BUN mg/dL 7-17
SCr mg/dL 0.6-1.2
Na" mmol/L 135-147
K" mmol/L 3.6-4.6
CI mmol/L 101-111
Ca*' mg/dL 8.8-10.0
T. bili mg/dL 0.2-1.2
D. bili mg/dL 0.1-0.5
SGOT wL 5-40
SGPT WL 5-40
Alk Phos WL 40-105
GGT u/L 7-50
TG mg/dL 30-90
Chol mg/dL <200
LDL mg/dL <160
HDL mg/dL 40-60
Uric acid mg/dL 4.4-8.1
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Urinalysis
Normal
Lab test
value

Color/Transparency
Sp. gr.
pH
Blood
WBC/HPF
RBC/HPF
Cast

Hyaline/LPF

Granular/LPF

Epi.Sq./HPF
Others

Normal
Lab test
value
Eye vision
Anti malarial
Date Dose Start Report

drugs
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APPENDIX B

>

PNAFTUIVRYA/A UL MAIT13INMSITY
(Patient/Participant Information Sheet)
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APPENDIX C

Check list of ADE Form

Initial................oooo o HNL L
Results
Sign & Symptom 15 Visit ond \isit
Headache O no O yes O no O yes
Dizziness or lightheadedness O no O yes O no O yes
Alopecia O no O yes O no O yes
Blurred or double vision O no O yes O no O yes
Conjunctivitis O no O yes O no O yes
Metallic taste O no O yes O no O yes
Oral ulcer / mucositis O no O yes O no O yes
Dry mouth O no O yes O no O yes
Nausea / vomiting O no O yes O no O yes
Diarrhea O no O yes O no O yes
Constipation O no O yes O no O yes
Abdominal pain O no O yes O no O yes
Anorexia O no O yes O no O yes
Weight loss O no O yes O no O yes
Palpitation O no O yes O no O yes
Rash / itching O no O yes O no O yes
Photosensitivity O no O yes O no O yes
Dark skin O no O yes O no O yes
Local reaction at injection site | O no O yes O no O yes
Pale O no O yes O no O yes
Jaundice O no O yes O no O yes
Lack of energy/ fatigue Ono O yes Ono O yes
Insomnia O no O yes O no O yes
Edema O no O yes O no O yes
Peripheral neuropathy O no O yes O no O yes
Arthritis O no O yes O no O yes
Hematuria O no O yes O no O yes
Black stool O no O yes O no O yes
Others........coovveviiiiiinninn.. O no O yes O no O yes
Others..............ooeeiin.. O no O yes O no O yes
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nwvilsydiunmnheziuvesnamseilifialszasnanmsldeves RUCAM

Criteria Score
1.Time to onset
Highly suggestive +3
Suggestive +2
Compatible +1
Inconsistent 0
2. Course of the reaction
Highly suggestive +3
Suggestive +2
Compatible +1
Against the role of the drug -2
Inconclusive or not available 0
3. Risk factors for drug reaction
Presence (a = one additional point for every validated risk factor) +1?
Absence 0
4. Concomitant drug(s)
Time to onset incompatible 0
Time to onset compatible but unknown reaction -1
Time to onset compatible and known reaction -2
Role proven -3
None or no information 0
5. Non drug-related cause(s)
Ruled out +2
Possible or not (depending on the nature of reaction) +1to—2
Investigated probable -3
6. Previous information on drug
Reaction unknown 0
Reaction published but unlabelled +1
Reaction labelled +2
7. Response to rechallenge
Positive +3
Compatible +1
Negative -2
Not available or not interpretable 0
Or plasma concentration of drug known to be toxic +3
Or validated laboratory test with high specificity, sensitivity and predictive value
Positive +3
Negative -3
Not interpretable or not available 0
Total
(>8 =Highly probable 6-8 = Probable  3-5= Possible
1-2 =Unlikely <1 = Exclude)
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APPENDIX E

PHYSICIAN’S OPINION FORM

Initial............coo i HN Date.../......]I.....
% gIUN 1NTBNI NIDNTIAIDLA **
Suspected drugs Symptoms Lab abnormality

H d a
** daun unndaswamslsziiv **

1. Suspected drug (zyson)..............cceeun.... (SZIBIMIT) e et e te et et et et et e et e e e et e et e e et
() highly probable ( ) probable ( ) possible ( ) unlikely ( ) exclude (\ wihdden)
Preventability (aunsaidon1d> 1 4o ne szymauadus)

() no () yes criteriano...... or () other reasons (please specify) .......ccooeeverveeneniiiinieiinee e,
2. Suspected drug Geyionn)...........cccooenn.. (TZUDIMIT) e et eeeteeteeneeae e e et et e e et e e e eaeea e ateeaenaenes

( ) highly probable ( ) probable ( ) possible () unlikely ( )exclude (V wihwuden)
Preventability (aunsaidon1d > 1 4o ne sziymauadue)

() no () yes criteria no...... or () other reasons (please specify)..........cooeeviiiiiiiiiiiiiinnnin...
3. Suspected drug Geyionn)........................ C A RTINS

() highly probable ( ) probable ( ) possible ( ) unlikely ( ) exclude (\ wihduden)
Preventability (aunsaidion1d> 1 4o ne szymauadus)
() no () yes criteriano...... or () other reasons (please Specify).........cooeiiiiiiiiiiiiiiiiiiin.

wamimsdszfiv preventable ADEs

= o 1o 7 o 12 PEAE Vo ' ' o A aa 9 1
El"l‘ﬂ?Nﬁﬂ'ﬂlﬂufﬂ!'ﬁﬁ!‘llﬂQ!WﬂﬂWimﬂu‘luWﬂﬂﬁxﬁ\iﬂuu I}jﬂ'JEl‘lﬂiUfi]fJN‘lllLW‘ll13ﬁllﬂ“UTJﬂ“ﬂﬁ'ﬂ)ﬂTwWNﬂﬁuﬂﬂlﬂﬂﬁjﬂ"}ﬂ

; 7
WAg BMIUTHTe ATwd vesmsuimsan immnzaw fuerg hwiin uazanzveslsavesdihe

"o @ o A 9 a wa So o A o
l’lll‘lm/l1ﬂ'|iﬂi’Ji]’Jﬂiﬁﬂ‘ﬂfﬂ“ﬂiﬂﬂTﬂN‘WﬁNﬂi‘]“ﬂﬂﬂ13ﬂﬂ1Lﬂu1uﬂ1ﬁﬂi§LNuﬂ1§iﬂ1ﬂ

PE a wa Y A a o '
Pj‘]J’J?JLﬂEJiJ‘]Ji3'3@1ﬂﬁ!1‘w‘ﬁimﬂﬂ@1ﬂﬁﬂ1ﬂtﬂﬂ\1ﬂa131ﬂﬂﬂu

— —
alfizeszuinaiiierdesiu ADESs fifadu

a o 2 o A 9 a wa A = a
1Jﬂ'Ii‘l_l‘L!‘VIﬂﬂ'IiZﬂUfJTVii8ﬂ1fﬂ5“Vlﬂ’dﬂﬂVIN“Vi’PN'1J§]1.|KﬂfﬂiWﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂll'ﬂuwymﬂﬁfﬂ

N N[ | B W[N] —| =

fimaldoi i awiuwndds (poor compliance)

.............................. Physician’s assessor
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Pharmacist’ s opinion \ Conclusion

1. Suspected drug (s:uﬁ'f’}am) ........................ (FZUBDINNT) e et e ettt e eeiee e eie e eeieeeannnss

() highly probable ( ) probable ( ) possible ( ) unlikely ( ) exclude (\ wihdden)
Preventability (sunsaidiond > 1 4o wie szymauadus)

() no () yes criteria no...... or () other reasons (please specify)..........cooeieiiiiiiiiiiiiiiiii,

Conclusion
() highly probable ( ) probable ( ) possible ( ) unlikely ( ) exclude

Preventability (suwnsaden’ld > 1 o wio szymauadu)

() no () yes criteria no...... or () other reasons (please specify)..........cooeieiiiiiiiiiiiiiiii,
2. Suspected drug (zysoo1). . ...oeuiineiniin.... (BEUBIMT) e et et et et et et e e e

( ) highly probable ( ) probable ( ) possible ( ) unlikely ( ) exclude (\ wihdiden)
Preventability (sunsaifionld > 1 4o wie szymguadu)
() no () yes criteriano...... or () other reasons (please specify).........cooeeiiiiiiiiiiiiiiiiii,

Conclusion

() highly probable ( ) probable ( ) possible ( ) unlikely ( ) exclude

Preventability (aunsaidenld> 1 4o n5e ssymguadue)

() no () yes criteria no...... or () other reasons (please specify).........ccooevviiiiiiiiiiiiiiniiiin,

3. Suspected drug G=yEosn). . ...oe.vveineinnnn.n. AT RLI ) TP
( ) highly probable ( ) probable ( ) possible () unlikely ( )exclude (V wihwuden)
Preventability (cunsaidenl®d> 1 4o we szymauasus)
() no () yes criteria no...... or () other reasons (please specify).........ccooeveiiiiiiiiiiiiiiiiiin,

Conclusion
() highly probable ( ) probable ( ) possible ( ) unlikely ( ) exclude

Preventability (aunsaidenld > 1 4o w3e szymquadu)
() no () yes criteria no...... or () other reasons (please specify).........coveveiiiiiiiiiiiiiiniiinn,
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APPENDIX F

suuauefymiimanazifaninmsldemaz dorauouuzmndsns

Pharmacist’s note
Initial...........................HN.............date............ visit no....

Problem list, Finding Assessment & Plan

Doctor’s opinion
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Classification and result of pharmacist’s intervention

Initial............... HN....

v PRYSICIANTS NAME. .. cei
Visit No O 1% 0 2™

Date of patient’s visit

e Classification of pharmacist’s intervention

A. Addition of drugs

B. Changing dose

C. Clarification or correction of
order

Cessation of drugs

Additional monitoring or other
therapy

mo

e Result of pharmacist’s intervention
Accepted intervention
Partially accepted intervention

Rejected intervention

n

Recommendation of alternative
drug therapy

Changing amount of drug
Changing frequency of
administration

Changing time of administration

I ®

Classification

Result

Select 1 out of A-l..............

Select AorPorR...............
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APPENDIX G

C =] 1R d £%
wumJu*nnmqmmﬂuwaﬂizmﬂmﬂm‘ﬂmm
(ADVERSE DRUG EVENT RECORD FORM)

Initial.................. HN................. Date.../...... /.....Visit No.............
Date Suspected symptom Lab abnormality
. Start Stop : I Date of
*
Drug&regimen | (S,0,1) date date Duration | Indication symptom
* (S = Suspected drug, O = Other drug, I = Interaction drug)

Organ system involvement
@ Urinary system disorders
@ Respiratory system disorders
® Platelet, bleeding & clotting disorders
@ Skin and appendages disorders
® Liver and biliary system disorders
® Gastro-intestinal system disorders
@ Cardiovascular disorders
Other.......oovviiiiiiiiiie,

Probability of ADEs
@ Highly probable @ Probable @ Possible @ Unlikely =~ ® Exclude
Assessed by ....oooiiiiiiiiii (Pharmacist), Date...............

Probability of ADEs
@ Highly probable @ Probable @ Possible @ Unlikely =~ ® Exclude
Assessed by ....oooiiiiiiiiii (Physician), Date...............

Conclusion
@ Highly probable @ Probable @ Possible @ Unlikely =~ ® Exclude
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Management of ADEs
O require medical treatment O not require medical treatment
@ Change dose or interval of suspected drug........................
@ No changes
® Discontinuation of suspected drug
@ Discontinuation of suspected drug & take as an alternative drug
Outcome after ADEs
® Complete recovered with treatment or drug changes
@ Complete recovered without treatment or drug change
® Recovered with sequelae
@ Not yet recovered
® Death due to ADEs
® Death due to other causes

@ Ot . .o
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APPENDIX H

The list of system-organ classes according to

WHO Collaborating Centre for international drug monitoring

Z
o

System-organ classes

Skin and appendages disorders

Musculo-skeletal system disorders

Collagen disorders

Central & peripheral nervous system disorders

Autonomic nervous system disorders

Vision disorders

Hearing and vestibular disorders

Special senses other, disorders

O [0 (A NN |- |W[N|—

Psychiatric disorders

10  Gastro-intestinal system disorders

11 Liver and biliary system disorders

12 Metabolic and nutritional disorders

13 Endocrine disorders

14  Cardiovascular disorders, general

15 Myo-, endo-pericardial & valve disorders

16  Heart rate and rhythm disorders

17  Vascular (extracardiac) disorders

18  Respiratory system disorders

19 Red blood cell disorders

20 White cell and RES disorders

21 Platelet, bleeding & clotting disorders

22 Urinary system disorders

23  Reproductive disorders, male

24 Reproductive disorders, female

25 Foetal disorders

26 Neonatal and infancy disorders

27  Neoplasms

28  Body as a whole-general disorders

29  Application site disorders

30 Resistance mechanism disorders

RES = Reticuloendothelial system
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APPENDIX |

Details of pharmacist’s interventions

Pharmacist’s Physician
Case Problem . .
Intervention acceptance
1 Systems error Recommendation of Accepted
: Dispensing error alternative drug therapy
A 47 | At 1% visit, indomethacin long- | Indomethacin short-
years | acting dosage form was not acting dosage form
old | dispensed because this should be prescribed.
female | formulation was not available
in Thailand and the physician
was not informed about this
problem, therefore the patient
had no medicine for pain relief.
Patient complained that she
occasionally had pain.
Systems error Clarification or Accepted
: Prescribing error correction of order
At 2" visit, MTX was not MTZX should be
prescribed because of computer | prescribed.
error resulted in incomplete list
of re-medication.
2 potADEs requiring additional | Additional monitoring Accepted
monitoring
A 64 | At 1* visit, She took HCQ for 3 | Patient required annual
years | years but she had never been check-up with
old consulted an ophthalmologist. ophthalmologist to
female early detection of
retinal toxic effects
Non compliance Changing amount of Accepted

: Delay of follow up

At 1% visit, she had postponed
the appointment date for 10
days and had experienced joint
pain because of run out of her
medication.

drugs
Amount of drugs were

prescribed more than
the expected next visit
date in case of postpone
the appointment.
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Pharmacist’s Physician
Case Problem , ;
intervention acceptance
3 Systems error Clarification or Accepted
A 63 | : Prescribing error correction of order
years
old MTX was not prescribed from | MTX should be
female | computer error of re- prescribed.
medication.
4 Systems error Recommendation of Accepted
: Dispensing error alternative drug
A 40 therapy
years | At 1" visit, short-acting Long-acting NSAIDs
old indomethacin was dispensed should be prescribed.
male | instead of long-acting dosage
form which was not available in
Thailand and the physician was
not informed about this
problem. Patient complained
that the short-acting dosage
form inadequately controlled
her pain during the night time.
5 Adverse event required Additional monitoring Partially
additional monitoring. accepted
A 52
years | During 1% visit to 2™ visit, Additional monitoring | Patient was
old | patient had palpitation that was required and appointed to the
female | required stopping of all the physician was cardiologist at
medications, but the symptom | reminded about this the next visit.
remained until 2™ visit. problem.
6 Non compliance Changing time of Accepted
: Incorrect administration administration
A 48 | At 1* visit, she took CQ after The time of drug
years | breakfast but the order was taking should be
old | prescribed at bed time. changed for better
female compliance.
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Case Problem I?harmac[st’s Physician
intervention acceptance
potADESs required additional Addition of drug Partially
drug treatment accepted
6 She had menopause about 5 Physician
years and received Calcium 1,000 mg prescribed
A 48 | prednisolone 5 mg OD. She should be prescribed calcium 600 mg
years | usually supplemented with for total calcium 1,500 | ¢5; total
old calcium approximately 600 mg | mg/day. calcium
female | from 2 glasses of milk/ day Supplement
1,200 mg/ day.
7 Adverse drug event Addition of drug Partially
accepted
A 38 | Patient experienced vomiting Domperidone should
years | from SSZ 2 tablets twice a day | be prescribed but still | Physician
old after meals. continued SSZ prescribed
female domperidone,
another
DMARD was
prescribed
instead of SSZ.
Dosage too low Changing dose Partially
accepted
Physician prescribed etoricoxib | Etoricoxib (60) 1
(60) 1tablet/ day p.r.n. which tablet/ day should be Physician
was not enough for pain prescribed. prescribed
control. Etoricoxib (90)
1 tablet/ day.
8
Adverse drug event Addition of drug Accepted
;:Zrls At 1* visit, patient suffered PPI should be
old from abdominal pain prescribed.

female

associated with etoricoxib.
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Details of pharmacist’s interventions (cont.)
Case Problem I_Dharmac[st S Physician
intervention acceptance

9 Systems error Clarification or Accepted

: Prescribing error correction of order
A 64
years | At 1% visit, MTX was Computer order

old prescribed in medication order | should be changed to
male | with dose of 5 tablets per week | dose of 5 tablets/

but the printed order was 4 week.
tablets/ week.

10 Adverse drug event Addition of drug Accepted
A 46 | At 1% visit, patient experienced | Domperidone should | Physician
years | nausea from SSZ 1 tablet twice | be prescribed but still prescribed

old a day. continued the same domperidone

female SSZ dose. but titrated SSZ
dose until 2
tablets twice a
day without
nausea
symptom.

11 Adverse drug event Changing dose Partially

. . ' accepted
A 44 | At2" visit, patient experienced | Prednisolone should | Prednisolone
years | steroid acne from prednisolone. | be tapered to low dose | would be

old because of ADEs tapered to low

female occurring and patient | dose at the 3

had stable RA (ESR = | visit.
8).

Untreated indication Additional monitoring Accepted

She experienced leucorrhea for | Patient should be

3 months and receiving also investigated the cause.

oral antifungal and vaginal

tablet from drugstore but the

symptom still remained.

PotADEs from unnecessary Cessation of drug Accepted

drug use

Stable RA and no pain

Naproxen should be
discontinued.
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Pharmacist’s Physician
Case Problem , ;
intervention acceptance
12 Adverse drug event Cessation of drug Partially
accepted
A53 | At2"visit, increasing SGPT | Hold MTX and Physician
years | associated with MTX. Nimesulide. stopped MTX
old order but
male increased
naproxen dose.
potADEs from duplication of | Cessation of drug Accepted
drug therapy
Patient received nimusulide Ibuprofen should not
from drug store and physician | be prescribed.
prescribed ibuprofen for pain
relief.
13 potADEs from duplication of | Cessation of drug Rejected
drug therapy
A 62 | : Prescribing error
years
old | At 1% visit, patient with Only one calcium Physician gave
female | hypertension received channel blocker the reason that
manidipine from rheumatology | should be prescribed. | the problem
clinic while she received should be
felodipine from hypertension resolved at
clinic. Both calcium channel hypertension
blockers were prescribed to clinic.
control blood pressure.
14 Systems error Clarification or Accepted
: Prescribing error correction of order
A 64
years | HCQ was recorded in HCQ should be
old medication order sheet but was | prescribed in the
female | not prescribed in the prescription.
prescription.
potADE from non compliance | Changing dose Accepted

: Incorrect administration

At 1™ visit, she took MTX 3
tablets/ week but the prescribed

The drug should be
reduced 3 tablets/
week according to the
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Details of pharmacist’s interventions (cont.)
Case Problem I_Dharmac[st S Physician
intervention acceptance
order was 5 tablets/ week. patient becagse of
controlled disease.
15 Untreated indication Additional monitoring Accepted
A 43 | She experienced alopecia since | Patient should be Patient was sent
years | 5 month ago and drug cause investigated the cause. | to the
old | was not suspected. dermatologist.
female
16 Untreated indication Addition of drug Accepted
A 69 | At 1% visit, patient suffered PPI should be
years | from abdominal pain. prescribed.
old
female
17 Systems error Clarification or Accepted
: Prescribing error correction of order
A 60
years | At 1* visit, Glucosamine was Glucosamine was
old prescribed in prescription but prescribed in the
female | was not recorded in medication | medication order
order sheet. sheet.
18 Untreated indication Addition of drug Accepted
A 25 | At 1% visit, she experienced Antibacterial drug
years | leucorrhea 2 day ago and should be prescribed.
old numerous bacteria were found
female | in urine.
19 potADEs from systems error Clarification or Accepted
: Prescribing error correction of order
A5l
years | Physician stopped methylcobal | Methylcobal should be
old at 1% visit and re-prescribed at | stopped in prescription
female 2" visit because it was still and medication order

present in medication order
sheet.

sheet.
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Pharmacist’s Physician
Case Problem , ;
intervention acceptance
20 Untreated indication Addition of drug Partially
accepted
A58 | At 1% visit, patient suffered PPI and antiemetic PPI and
years | from dyspepsia for many should be prescribed. | antiemetic were
old | months. prescribed
female when ADE was
estimated.
ADEs from dosage too high Changing dose Accepted
At 1™ visit, anorexia occurred | MTX may be reduced | MTX were
that involve with too high (ESR =16, no morning | prescribed 3
MTX 5 tablets/ week. stiffness) tablets/ week.
21 ADEs from non compliance Changing dose Rejected
: Incorrect administration
A 36
years | At 1* visit, she took MTX 10 MTX dosage should Physician
old tablets/ week but the order was | be continued and the stopped MTX
female | prescribed 5 tablets/ week. correct dosage was because patient
Anorexia was presented. explained to the had skin
patient. infection.
22 Dosage too low Changing dose Accepted
A 69 | At 1% visit, physician SSZ dose should be
years | prescribed SSZ 1 tablet once a | increased.
old day (ESR =23, no swelling
female | joint). But 2™ visit ESR rose to
49 with swelling joint
symptom.
23 potADE from dosage too high | Cessation of drug Accepted
A 40 | At 1% visit, patient with renal Gold injection should
years | impairment (CICr 47 ml/ min). | not prescribed when
old CICr < 50 ml/ min.
male
Untreated indication Addition of drug Accepted
At 2™ visit, patient experienced | Oral KCl should be Physician
hypokalemia (K™= 2.7 mmol/ | prescribed until K prescribed KC1
L was normal level. elixir 30 ml bid
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Details of pharmacist’s interventions (cont.)
Case Problem I?harmac[st’s Physician
intervention acceptance
for 3 days.
24 Dosage too low Changing dose Accepted
A 44 | At 1% visit, prednisolone was Prednisolone should
years reduced 2.5 mg each other day | be increased to dose of
old but uncontrolled symptom. 5 mg once a day.
female
25 Dosage too low Changing amount of Rejected
drugs
A 77 | Amlodipine, atovastatin and At least amlodipine The physician
years | aspirin gr I; medications for co- | should be added in gave the reason
old morbidity were not enough. order for control blood | that patient
female | Patient lacked of these drugs pressure. have
for 10 days thus her blood appointment
pressure was high. (BP time at
140/100) cardiologist at
the next 3 day.
26 PotADE from systems error Clarification or Accepted
: Prescribing error correction of order
A7l
years | At 2™ visit, SSZ was SSZ should be
old prescribed in medication order | prescribed according
female | sheet with dose of 2 tablets in | to prescription.
the morning and 3 tablets in the
evening but was prescribed in
the prescription 2 tablets three
time a day.
27 | Adverse drug event Changing dose Accepted
A 54 | At 2™ visit, hyperpigmentation HCQ should be HCQ was
years | increased as a result of HCQ reduced to 2 tablets/ reduced from 1
old week. tablet OD, 5
female days/ week to 1
OD Monday
and

Wednesday.
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Pharmacist’s Physician
Case Problem , ;
intervention acceptance
27 | Adverse drug event Addition of drug Accepted
A 54
years | At 2" visit, patient suffered PPI should be
old from dyspepsia associated with | prescribed and
female | SSZ and naproxen. continued 2 suspected
(continued) drugs
Accepted
28 Adverse drug event Changing dose
A 61 | At 1% visit, hyperpigmentation | HCQ dose should be
years | increased as a result of HCQ reduced.
old
female | Dosage too low Changing frequency of Accepted
administration
Before 1% visit, physician PPI should be
changed the frequency of prescribed 1 capsule
omeprazole from 1 capsule in | twice a day before
the morning to 2 capsules at meals.
bedtime. Patient complained
that one time a day could not
control her abdominal pain
during day time.
Accepted
Untreated indication Addition of drug
Patient suffered from insomnia. Anti_anxiety drug and Lorazepam
PPI should be (0.5) was
prescribed p.r.n. prescribed 1
tablet at

bedtime p.r.n.

Non compliance

At 2™ visit, patient received
prednisolone 2.5 mg once a day
p.r.n but she took 2.5 mg every
day thus the amount of drug
was not enough until the next
visit.

Changing frequency of
administration
Prednisolone should
be prescribed 2.5 mg
every day.

Rejected

Physician gave
the reason that
this problem
was steroid
dependence.
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