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on Constipation in Pediatric Patients

Original Article: Pharmaceutical Care

Effect of Fructooligosaccharides on Constipation in Pediatric
Patients
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Wrund Fandesiod, nux and wesnniing, e dozan Inende, W

Wichitweingrat P, Pongthananikorn S, Vithayasai N. Effect of Fructooligosaccharides
on Constipation in Pediatric Patients. Thai Journal of Hospital Pharmacy 2009; 19(3):
189-98.

The objective of this study was to compare the efficacy of fructooligosaccharide
(FOS) with milk of magnesia (MOM) in treating children with chronic constipation. The
study enrolled 54 children with chronic constipation at Gastroenterology Clinic, Queen
Sirikit National Institute of Child Health. The subjects were assigned randomly to receive
either 5 g/day of FOS (n=25) or 1.2-2.4 g/day of MOM (n=29) for 6 weeks. The efficacy
of the laxatives was evaluated by improvement of the symptoms which can be observed by
the pattern of defecation (frequency, stool consistency and symptoms during defecation).
Drug safety was evaluated by observing adverse effects. Dietary pattern and nutritional
status assessment were also included in the study.

The constipation symptoms improved significantly both in FOS and MOM group,
both after 2 weeks and after 6 weeks of the treatment. Compared with the baseline,
stool frequency and consistency improved significantly (p<0.001). No straining, anal pain
or blood-streaked stool was observed. The efficacy of FOS and MOM in treatment of
constipation were not significantly different (p=0.361). Neither MOM nor FOS interfered
with growth status of the subjects. Adverse effects of FOS were abdominal pain, flatulence,
flatus, and nausea. The results of this study suggested that FOS could be alternative choice

for treating chronic constipation in pediatric patients.

Keywords: Fructooligosaccharides, milk of magnesia, chronic pediatric constipation.
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Introduction

Constipation is a common problem in
general population affecting both adults and
children. Approximately 3 percent of general
pediatric outpatient visits and 25 percent of
pediatric gastroenterology consultations are
related to difficulties with defecation'™ The
causes are varied with age. Approximately
90-95 percent of constipation in children is

idiopathic.” Most constipated patients had

insufficient intakes of dietary fiber and water,
poor bowel habit or stool withholding.””

The treatment program consists of
clearing any existing impaction, preventing
re-impaction, and establishing a regular bowel
habit. After the initial bowel cleanout, increase
in dietary fiber and fluid intakes, toilet training
and long-term daily laxative therapy are
started.® Laxative therapy such as mineral oil

(lubricant laxative), magnesium hydroxide
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(milk of magnesia, MOM) and lactulose are
commonly used in children.’ Caution must be
applied when MOM is used in infants because
it may induce magnesium poisoning.'® Fruc-
toligosaccharides (FOS) are prebiotic, non-
digestible carbohydrates completely fermented
in the colon. They can increase fecal weight,
decrease intestinal transit time, increase water
holding capacity of stool and fecal weight
adsorption in feces, like osmotic laxatives.
They also benefit the host by selectively
stimulate the growth and activity of the
resident microflora.’"'® Some studies showed
that FOS led to improvement of constipation
in adult patients.”"

However, there is still no study on FOS
treatment in children aged between 4-12 years
old with chronic constipation. While different
laxatives are available, there are few published
studies conducted in children that compare
different laxatives regarding their efficacy or
safety. Therefore, this study was designed to
compare the efficacy of FOS versus MOM
which are laxatives that are commonly used in

children.

Method

Subjects. Pediatric patients attended at
the Pediatric Gastroenterology Outpatient
Clinic at Queen Sirikit National Institute of
Child Health for the first time with the problem
of constipation were recruited in this study.

The patients were eligible for the study if they
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were between 4 and 12 years and had a presence
of constipation by duration of more than
3 months with or without fecal incontinence.
Constipation was defined as having at least
two symptoms of the following Rome III
criteria’®: frequency of bowel movement is less
than 3 stools/week; having more than 1 episode
of fecal incontinence/week; history of retentive
posturing (withholding behavior); feeling pain
or hard bowel movements; presence of large
fecal mass; passing of large diameter stools
that may obstructed the toilet. Also, they must
not receive any constipation-induced medicines
and were not treated with other laxatives
during 2 weeks before participating in the
study. Children with organic causes of defeca-
tion disorders were excluded from this study.
These causes included chronic intestinal
pseudo-obstruction, Hirschsprung’s disease,
previous surgery involving the colon or anus,
thyroid function disorder, seizure, gastrointes-
tinal diseases, and dysfunctions of liver,
pancreas and spleen.

The study protocol was approved by
the Institute Ethics Committee of the Queen
Sirikit National Institute of Child Health,
Bangkok. Written informed consent was
obtained from all parents and from children
aged above 7 years old.

The number of patients enrolled in this
study was calculated as followed:

Z’pq
FE

n =
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While n = number of sample

Z = 1.96 (o = 0.05)

p = proportion of MOM treat-

ment were improved in pediatric constipation
from Loening-Baucke et al (2006)" were

0.55

q
d =

-p
standard error from p = +0.20
The number of pediatric patient in this study

was

(1.96)?(0.55)(0.45)

(0.2)*

23.76 = 24

n =
Add 10 percent drop out
n = 24+ (24*0.10) = 26.40 = 27

Experimental Procedure. All parents
were received questionnaire containing items
describing children’s bowel habits. The pattern
of defecation included age at the time of
development of constipation, presence of
retentive behavior, frequency of defecation
per week, presence of fecal continence/week,
size and consistency of stools defecated into
toilet, passage of bowel movements that
obstructed the toilet, presence of abdominal
pain, urinary incontinence during the day or
night, and presence of blood in stool. The
nutrition status of each subject was also
assessed. Such data as the subject’s weight,
height and dietary intake pattern (24-hour
recall) were collected.

The subjects then were assigned to

receive either 5 g/day of FOS or 1.2-2.4 gsday
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of MOM for 6 weeks. However, the laxative
dosage was adjusted if necessary. One normal
saline enema daily for three days was given
to the subject who was impacted for clearing
any rectal fecal remains. All subjects returned
to the clinic twice during the study, at 2 weeks,
at 6 weeks after the treatment began. At each
follow-up visit, each subject was assessed for
the nutritional status, pattern of defecation
(stool consistency, defecation per week, symp-
toms during defecation), and adverse effects of
the laxatives. The subject’s compliance was
assessed by counting the amount of returned

laxatives.

Bristol Stool Chart

® 0 9O Separate hard lumps, like nuts
Bpell ® e (hard to pass)
Type 2 - Sausage-shaped but lumpy
Like a sausage but with cracks on
Type 3 - its surface
Like a sausage or snake, smooth
Type 4 \ and soft
W @ 5oft blobs with clear-cut edges
Trpe 5 “‘ W8 (passed easily)
Tvoe 6 ~ Fluffy pieces with ragged edges, a
P mushy stool
Watery, no solid pieces.
Type2 - Entirely Liquid

Fig 1: The Bristol Stool Form Scale'

Outcomes. The outcomes of this study

were the improvement in frequency of
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defecation and stool consistency, and overall
treatment success at six weeks. An increase in
frequency of defecation to three or more per
week was considered improved. The stool
consistency was interpreted using Bristol Stool
Form Scale (Figure 1)"". The ideal stools are
types 3 and 4 (especially type 4). The stool
consistency was considered to have improved
if it was described as type 4 (4 points or
approximately) and abdominal pain, pain at
anus or other symptoms of constipation were
not found.

Statistical Analyses. Comparisons of
outcome variables were made between the
initial and follow-up data within and between
groups. Statistical analyses included deter-
mination of means and standard deviation,
independent t-test, repeated measure ANOVA
and chi-square test, with significance accepted
at the 5 percent level. Results was expressed

as mean += SD or percentage.

Results

Characteristics of the Subjects. A total
of 63 patients were enrolled in this study
and were assigned to one of the two groups.
Nine subjects were either lost to follow-up
or failed to complete the study, leaving 54
subjects who participated in the study
throughout 6 weeks. Twenty-five subjects
(16 males and 9 females) and 29 subjects
(18 males and 11 females) were treated by

FOS and MOM respectively. The demographic

193

Effect of Fructooligosaccharides

on Constipation in Pediatric Patients

data of the subjects are summarized in Table 1.
Following the inclusion criteria, all subjects
had defecation less than 3 times per week
and most of them had feces described as
separated hard lumps like nut, and pain on
defecation. The baseline characteristics of the
two groups were not significantly different
(p>0.07).

Pattern of Defecation. The key variables
in this study were changes in defecation pattern
after the treatment, including the frequency of
defecation and stool consistency.

Frequency of Defecation. The
frequency of defecation in the FOS and MOM
groups increased after the interventions.
After two weeks, the frequency of defecation
increased significantly (p<0.001) form baseline.
Similarly, after six weeks, it also increased
significantly (p=0.001) from week 2. However,
there was no difference between the FOS and
MOM groups either at baseline, after 2 weeks
or 6 weeks of treatment (Table 2).

Stool Consistency. Before the inter-
vention, the stools of all subjects looked
lumpy and hard (type 1 and 2). The stools
looked smoother and softer (type 4-6) both
after 2 weeks and at the end of the treatment
(Table 2).

Nutritional Status and Dietary Pattern.
There were no significant differences in weight,
height, and BMI between the FOS and MOM
groups. The growth charts showed normal

growth status in both groups (data were not
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Table 1 Baseline characteristics of the subjects
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Characteristics

Males, n (percent)
Age, mean = SD (years)
Normal nutritional status, n (percent)
Dietary pattern intake, n (percent)
1-2 times/week of vegetable intake
< 4 glasses per day of water intake
Carbonated beverage intake
Soft drink intake
Fruit juice intake
Snack intake
No exercise, n (percent)
Frequency of defecation, mean = SD (times/week)
Stool consistency scales, mean = SD
Symptoms of constipation, n (percent)

- Presence of straining during defecation

- Presence of pain at anus during defecation

FOS Group MOM Group
(n = 25) (n = 29) p-value*
16 (64) 18 (62) 0.884
6.68 = 2.50 6.21 = 2.37 0.755
24 (96) 27 (93) 0.643
21 (84) 28 (97) 0.113
21 (84) 28 (97) 0.113
19 (76) 22 (76) 0.991
18 (72) 21 (72) 0.973
13 (52) 21 (72) 0.121
22 (88) 28 (97) 0.121
22 (88) 23 (79) 0.411
1.36 = 0.49 1.28 = 0.45 0.208
1.80 = 0.58 1.55 = 0.69 0.073
19 (76) 26 (90) 0.534
18 (72) 21 (72) 0.807

*p-value from student t-test for variables age, frequency of defecation and stool consistency score and symptoms of

constipation ; p-value from chi-square test for variables sex, dietary pattern

shown). Dietary patterns of the subjects in
both groups before the intervention were not
significantly different. After the intervention,
the amount of protein and fat intakes in the
MOM group significantly increased. The
increase in the proportion of dietary fiber
intake was observed in both groups (data
were not shown).

Adverse Effects. No serious adverse
effects were observed during 8 weeks of the
study. However, 10 subjects (18.52 percent),
6 in FOS group (24.0 percent) and 4 in MOM
group (13.79 percent), reported adverse
effects such as abdominal pain, decrease

appetite, diarrhea, flatulence, nausea, flatus,

and vomiting.

Discussion

In this study, most of the pediatric con-
stipated patients were school-age children,
of which the average age was 6 years old. The
proportion of boys and girls was approximately
2:1. This was consistent with the studies by
Lorenzo'® and Abi-Hanna and Lake' that
childhood constipation in school-age probably
occurred in boys more than girls. Causes of
constipation in school-age children included
inadequate fluid intake and/or consumption of
diet lacking of fiber, because most of them

often consumed carbonated beverages, soft
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Table 2 The pattern of defecation of the subjects
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Outcome Variables FOS Group (n=25) MOM Group (n=29)
Frequency of defecation
Baseline 1.36 = 0.49 1.28 = 0.45
After 2 weeks 4.03 = 1.34" 4.34 = 1.25"
After 6 weeks 5.14 = 1.24%° 5.87 = 1.11%"
Stool consistency
Baseline (cases) (percent)
Type 1 24 (96.0) 29 (100 )
Type 2 1 (4.0) -
Type 3 =
Type 4 =
Type 5, 6, 7 =
After 2 weeks (cases) (percent)
Type 1 =
Type 2 =
Type 3 2 (8.0) 1 (3.5)
Type 4 12 (48.0) 12 (41.4)
Type 5,6,7 11 (44.0) 16 (55.1)
After 6 weeks (cases) (percent)
Type 1 = =
Type 2 = =
Type 3 = =
Type 4 18 (72.0) 18 (62.1)
Type 5, 6, 7 (28.0) 11 (37.9)

The frequency of defecation on baseline, after 2 weeks and after 6 weeks were analyses by ANOVA statistics.

Between duration of intervention was using Post Hoc analysis: least significant difference (LSD).

‘Different from baseline with p<0.05

"Different from 2-week treatment period with p<0.05

drinks, fruit juices, and snacks. Their physical
inactivities may be related to reduced colonic
motility.”” These causative factors were also
found in this study.

FOS treatment increased the frequency
of defecations from 1 to 4 times/week at the
end of second week and to 5 times/week at

the end of sixth week. The stool consistency

was less likely to be described as “hard”, and
more likely to be described as “soft” or “loose”.
However, the stool consistency was almost
likely a sausage or snake, smooth and soft
when they were treated using FOS. This was
consistent with other clinical trials. Kleessen
et al®”’ studied in constipated elderly patients

who received 20-40 gsday of FOS for 19 days.



waun anssulsswenuna (Jinalng)

196

The result showed an increase in frequency of
defecation and softer stool consistency. Chen
et al' studied in constipated elderly patients
receiving 10 gsday of FOS for 30 days. It
was found that their stool outputs increased
significantly. In case of infants, addition of
1.5-3 gs/day of FOS led to an increase in stool
outputs and softer stools.”*** Furthermore, the
subjects in this study who received FOS could
pass the stool easily without abdominal pain,
pain at anus, or blood-streaked stool. Their
incomplete feeling during defecation and
frequency of withholding were reduced. These
results showed that FOS supplementation could
improve the symptoms of constipation.

This study found that MOM and FOS
has similar efficacy in treatment constipation
in pediatric patients. The adherence of each
treatment was not different. Several researches
had studied about efficacy of other prebiotic
(lactulose) or various laxatives in pediatric
constipation. One study compared efficacy of
polyethylene glycol (PEG) 3350 with lactulose.
No differences in stool frequency and consis-
tency were found between the two laxatives,
but PEG 3350 could significantly reduced
the total colonic transit time.”” When the
treatment was extended to 8 weeks, it was
found that PEG 3350 was more effective than
lactulose.*

The adverse effects of FOS observed in
this study included abdominal pain, flatulence,

decrease appetite, diarrhea, nausea, flatus, and
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vomiting that were similar to MOM treatment.
All of these effects were also found in the
study of Carabin and Flamm.?” Nonetheless,
these adverse effects were common but partly
depend on the dosage of FOS.”'

However, the effective treatment of
chronic constipation includes not only using
laxatives but also behavioral modification
(dietary advice, toilet training, and increased
intake of fluids). In this study, the subjects
and their parents also received advices about
dietary intake and behavioral modification. A
proper dietary pattern includes increasing
fluid and dietary fiber intakes to meet the
recommended amounts for children older than
2 years (age plus 5 gsday).*®* These advices
may help to relieve constipation and con-
sequently promote food intake since decreased
appetite was frequently found in constipated
patients. This study showed increases in intake
of total energy, protein, fat, carbohydrate,
dietary fiber, and fluids in all subjects. In
addition, the amounts of dietary fiber intake
in all subjects were in the recommended range,
and no difference was found between the FOS
and MOM groups.

The subjects in both groups increased
in weight and height along their growth
curve. Most constipated children often have
decreased appetite from vague chronic abdo-
minal pain. The weight loss may be found in
these patients® but did not interfere with their

development.™
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Conclusion

Results of the study showed that both
FOS and MOM were effective and safe in the
treatment of children with constipation.
Therefore, FOS may be used as alternative
treatment for constipation. However, the dosage
of FOS may be adjusted according to tolerance
of each patient. In addition, good eating habit
and various food intake are important for

children with constipation problem.

Limitation

The number of participants was calcula-
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The objectives of this study were to analyse prescribing errors in the prescribing
process for HIV/AIDS patients in term of types and rate of error, and to assess change
of prescribing errors after pharmacist participation on prescribing process. The study was
conducted in the HIV clinic at Samutsakhon hospital, divided into three phases. In phase 1,
the prescribing process was observed and prescribing errors were assessed by the investigators
for 1.5-month period. In phase 2, pharmacists with physicians and nurses develop the model
of pharmacist participation in prescribing process and the model was tested for 1-month
period. In phase 3, the role of pharmacist in the model and prescribing errors were
evaluated for 1.5-month period. A total of 249 patients in phase 1 and 254 patients in phase
3 were evaluated. There were 123 prescribing errors (19.19 percent) in phase 1 but only
8 prescribing errors (1.20 percent) in phase 3. Types of errors most commonly found
were prescribing medication with the incorrect time (not around the clock) 8.58 percent,
did not specify strength 4.06 percent, which reduced to 0 percent in phase 3 and
incorrect indication of opportunistic infections 13.01 percent which reduced to 0.15 percent
in phase 3. Types of physician associated with prescribing errors were internist (45.45
percent), general practitioner (23.17 percent), and medical specialist (13.61 percent). All
pharmacists’ recommendations to physician were accepted, including clarification of
order, time changing, and cessation of drug. The results indicated that a model of pharmacist

participation in prescribing error prevention may reduce rates of prescribing errors.

Key words : Prescribing error, pharmacist participation, prescribing process, HIV/AIDS patient
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INTRODUCTION

The human immunodeficiency virus
(HIV) is a retrovirus that infects cells of
the human immune system, destroying, or
impairing their function. In the early stage of
infection, person has no symptom. However,
as infection progresses, the immune system

becomes weaker, and the person becomes

more susceptible to opportunistic infections.
The most advanced stage of HIV infection is
acquired immunodeficiency syndrome (AIDS).
It can take 10-15 years for an HIV-infected
person to develop AIDS; antiretroviral drugs
can slow down the process even further.

About 33 million people are now living

with HIV, of whom more than 30 million
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live in low and middle income countries. The
World Health Organization (WHO) estimates
that at least 9.7 million of these people are
in need of antiretroviral treatment (ART). As
of December 2007, only 3 million people had
access to ART in low- and middle-income
countries.'

In Thailand, about 700,000 people out
of a population of 63 million are infected
with HIV. It is estimated that 2 percent of
men and 1 percent of women are currently
living with HIV. There are 30,000 to 50,000
new AIDS and HIV infected patients each
year. As a result of successful prevention
campaigns, the incidence of newly HIV infected
has stabilized.”

Current treatment for HIV infection
that is widely acceptable consists of highly
active antiretroviral therapy, or HAART,
which combine at least three ARV drugs.
These ARV drugs belong to, at least, two
types of anti-retroviral agents. Typical regimens
consist of two nucleoside analogue reverse
transcriptase inhibitors (NRTIs) plus either
a protease inhibitor or a non-nucleoside reverse
transcriptase inhibitor (NNRTI)

There are 22 antiretroviral agents within
the four classes which were approved for
the treatment of HIV infection by the US
Food and Drug Administration (FDA). Pres-
cribing ARV therapy is complicated since the
medications have multiple names, abbreviations,

dosing strategies, and regimen permutations.
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In addition, the nationwide shortage of
pharmacists places extra time constraints
on careful filling, double-checking, and
counseling of any complicated medication
regimen including ARV. People who are
infected with HIV may not be familiar with
the number of tablets per dose, frequency of
administration, dietary requirements of their
regimens, side-effect management, and the
dangers of nonadherence-despite multiple
educational sessions. These factors as well as
others make the ARV agents a target for
potential medication errors.’

Pharmacist as an important health care
team should have active role in participating
in HIV care. Specifically, to improve the
efficient use of the ARV, a pharmacist should
participate in prescribing error prevention
among HIV-AIDS patients. All of the potential
medication errors which could be found in
prescribing process should be decreased
upon pharmacist participation. A model of
pharmacist participation in prescribing error
prevention may be a complimentary alternative

of improving efficiency of ARV care.

Objectives

1. To describe type and error rate of
prescribing errors among HIV/AIDs patients.

2. To assess the change in type and
error rate of prescribing error after pharmacist
participation on prescribing error prevention

among HIV/AIDs patients.
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Method
1. Study Design This study was a
descriptive and quasi-experimental study.
2. Study Population
The study population was patients
at the Samutsakhon hospital, outpatient
HIV clinic (around 200-250 patients per
month). The study was divided into three
phases. Data was collected in phase 1
(October 1, 2007 to November 15, 2007) and
phase 3 (December 15, 2007 to January 31,
2008). All prescriptions consisting of anti-
retroviral and opportunistic infections (OIs)
drug were screened to detect prescribing
error. Based on the series of clinical trials®’
chemoprophylaxis to prevent initial episodes
of certain opportunistic infections (primary
prophylaxis) and subsequent episodes (secon-
dary prophylaxis) became the standard
of HIV care, thus Ols drug were also investi-
gated.
Inclusion criteria:
Patients who received anti-retroviral
medicine
Exclusion criteria:
New HIV/AIDs patient who first
received anti-retroviral medicine
Patients who took only OI drugs
3. Instrument Prescribing error collec-
ting forms

4. Step of Investigation
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Phase 1: Analysis of Prescribing Error
in the Former System of Prescribing Process

1. All prescriptions that contained anti-
retroviral (ARV) and opportunistic infections
drugs were investigated for prescribing
errors. The errors were then classified by
types of error including incorrect time, not
specified strength, incorrect indication, adverse
drug reaction (ADR), drug interaction, incorrect
dose, incorrect regimen, incorrect quantity,
and incorrect drug. The frequencies were
calculated for the prevalence of prescribing
errors.

2. Prescribing order was considered to
contain a prescribing error if any medical
order such as drug name, strength, indication,
dose, or others was not in accordance with
National ARV Treatment Guideline, Ministry
Of Public Health 2006/2007°.

Phase 2: The Implementation of
Pharmacist Participation on Prescription
Error Prevention.

The pharmacist consulted with physi-
cian to identify methods to prevent errors. A
pharmacist-recommended regimen stamp was
finally chosen as a model to prevent medica-
tion error. The model consisted of pharmacist’s
role and doctor’s role. Pharmacist’s role was
on the day before HIV clinic as followed;
pharmacist reviewed the latest order of ARV

and/or OI, compared the regimen with those
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suggested by National ARV Treatment
Guideline, Ministry Of Public Health 2006/
2007, predicted the number of tablets or
capsules left, calculated the number of tablets
or capsules to be ordered for this visit, and
finally stamped the regimen with calculated
number of tablets or capsules on the order.
This order was then added into the patient’s
medical record on the day of HIV clinic and
doctor’s role started. Doctor had free decision
to agree or disagree with the regimen shown
on the order.

Phase 3: The Analysis of Prescribing
Error after Pharmacist Participation.

One month after implementing the
system, all personnel understood and could
run the system properly. The orders were
investigated again for prescribing errors as
were performed in phase 1.

5. Data analysis The following data
collected from phase 1 and phase 3 were
analyzed:

5.1 Demographic data of patients
was described by descriptive statistics.

5.2 For prescribing error rate calcu-
lation, errors were counted cumulatively
every visit during each evaluation phase (1
and 3) Prescribing error rate was reported as
percent error of total opportunities for error
[TOE]. TOE was the sum of all regimen and
OIs medication prescribing orders.

% Error = Errorsx100

TOE
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Results

1. Demographic data The important
demographic data are presented in Table 1.
The number of patients in phase 1 was 249.
There were 138 males (55.4 percent) and
111 females (44.6 percent). The number of
patients in phase 3 was 254. There were
126 males (49.6 percent) and 128 females
(50.4 percent). Therefore, in phase 3, the
percentage of male patients was less than in
phase 1 and the percentage of female patients
was greater than phase 1. Most regimens for
treatment in phase 1 and 3 were GPO-VIR30
(63.21 and 61.11 percent, respectively).
Patients were mostly treated by medical
specialist in both phases (56.07 percent in
phase 1 and 56.60 percent in phase 3). General
practitioner played roles in phase 1 more
than phase 3 (40.36 and 35.07 percent) but
Internist played roles in phase 1 less than
phase 3 (3.57 and 8.33 percent). Most oppor-
tunistic infections were Pneumocytis pneu-
monia and Cryptococcosis both in phase 1 and
3. The major co-disease were the diseases in
endocrine and metabolism system and
cardiovascular system.

2. Prescribing Errors Prescribing error
occurred in 103 patients in phase 1 and
7 patients in phase 3. The number and error
rate of prescribing errors are presented in
Table 2.

3. Type of physician associated with

prescribing errors The type, number, and
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Table 1 Characteristics of patients and relating factors in phase 1 and phase 3.

Number of Patients (percent)
Characteristic Phase 1 Phase 3
Sex
Male 138 (55.42) 126 (49.61)
Female 111 (44.58) 128 (50.39)
Total 249 (100) 254 (100)
Major regimens for treatment
GPO-VIR 30 177 (63.21) 176 (61.11)
d4T+3TC+EFV 30 (10.71) 41 (14.24)
AZT+3TC+NVP 22 (7.86) 27 (9.38)
GPO-VIR Z 17 (6.07) 10 (3.47)
GPO-VIR 40 13 (4.64) 14 (4.86)
AZT+3TC+EFV 13 (4.64) 13 (4.51)
d4aT+3TC+IDV+RTV 5 (1.79) 2 (0.69)
AZT+3TC+RTV+IDV 2 (0.72) 1 (0.35)
DDI+IDV+RTV+NFV 1 (0.36) 1 (0.35)
3TC+EFV+IDV+RTV 0 (0.00) 2 (0.69)
AZT+DDI+RTV+IDV 0 (0.00) 1 (0.35)
Total 280 (100) 288 (100)
Types of physician
Medical specialist 157 (56.07) 163 (56.60)
General practitioner 113 (40.36) 101 (35.07)
Internist 10 (3.57) 24 (8.33)
Total 280 (100) 288 (100)
The opportunistic infections prophylaxis
Pneumocytis pneumonia 119 (59.20) 121 (58.74)
Cryptococcosis 74 (36.82) 76 (36.89)
Mycobacterium avium complex 5 (2.49) 3 (1.46)
Toxoplasmic encephalitis 3 (1.49) 4 (1.94)
Penicillosis 0 (0.00) 2 (0.97)
Total 201 (100) 206 (100)
Major co-disease of patient
Endocrine and metabolism 23 (30.67) 22 (27.85)
Cardiovascular 19 (25.33) 17 (21.52)
Respiratory 15 (20.00) 14 (17.72)
Gastrointestinal 10 (13.33) 15 (18.98)
Dermatology 2 (2.67) 3 (3.80)
Neurology 2 (2.67) 3 (3.80)
Psychiatric 1 (1.33) 2 (2.53)
Other 3 (4.00) 3 (3.80)
Total 75 (100) 79 (100)
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Table 2 The number and error rate of prescribing error classified by type of error

Phase 1 (Total Orders=641) Phase 3 (Total Orders=673)
Number of Error  Error Rate Number of Error  Error Rate
Type (percent) (percent)
Incorrect time* 55 8.58 0 0
Not specified strength 26 4.06 0 0
Incorrect indication
- drug used without indication 12 1.87 0 0
- untreated indication** 4 0.62 1 0.15
Adverse drug reaction (ADR) 7 1.09 2 0.30
Drug interaction 5 0.78 3 0.45
Incorrect dose 5 0.78 1 0.15
Incorrect regimen 5 0.78 1 0.15
Incorrect quantity 3 0.47 0 0
Incorrect drug 1 0.16 0 0
Total 123 19.19 8 1.20

*  physician prescribed drug not around the clock.

** having indication but no treatment

error rate of physicians associated with pres-
cribing errors are shown in Table 3. In
phase 1, the types of error frequently found

were “incorrect time” and “do not specify

strength” which occurred in every type of
physicians. Considering the internist, this
group of physician generates higher incorrect

indication errors than other types of errors.

Table 3 The type, number, and error rate of prescribing error associated with type of physician

Internist General Practitioner Medical Specialist
Type of error Phase 1 Phase 3 Phase 1 Phase 3 Phase 1 Phase 3
Incorrect time 2 0 28 0 25 0
Not specified strength 1 0 17 0 8 0
Incorrect indication
- drug used without indication 2 0 3 0 7 0
- untreated indication* 1 0 2 0 1 1
Adverse drug reaction (ADR) 1 2 4 o 2 0
Drug interaction 0 0 2 2 3 1
Incorrect dose 0 0 5 1 0 0
Incorrect regimen 0 0 2 0 3 1
Incorrect quantity 2 0 0 0 1 0
Incorrect drug 0 0 1 0 0 0
Total errors 9 2 64 3 50 3]
Total orders 22 55 259 239 360 379
Error rate (%) 40.91 3.64 24.71 1.26 13.89 0.79

* having indication but no treatment
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4. Pharmacist’s Recommendations
for Modifying Physician Order on HIV
Clinic Visit Day Pharmacist’s recommenda-
tions were recorded after pharmacist dis-
cussed with the physicians and modifying
physician order. Role of pharmacists and

their participation in prescribing error pre-
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vention was well accepted by physicians,
as evidence by the fact that all of the recom-
mendations in the pharmacist-recommended
regimen stamp were accepted. The number
and type of pharmacist’s recommendation
in phase 1 and phase 3 are shown in Table

4

Table 4 The number of pharmacist’s recommendations classified by type

Type of recommendation

Clarification of order
Changing time
Cessation of drug
Substitution of drug
Changing dose
Drug addition

Total

Number (percent)
Phase 1 Phase 3
22 (30.99) 1 (20.00)
18 (25.35) 0 (0.00)
12 (16.90) 0 (00.00)
9 (12.68) 1 (20.00)
5 (7.04) 2 (40.00)
5 (7.04) 1 (20.00)
71 (100) 5 (100)

5. Factor Associated with Medication
Errors The regimens for treatment in this
study were 11 regimens and classified into
2 groups. First group included one tablet
combination regimen (GPO-VIR30, GPO-
VIR40 and GPO-VIR Z). The remaining

Table 5 Types of regimen related to the errors

regimen was in the other group. When testing
the error associated with the types of regimen
by using chi-square test, the result showed that
the group of regimen which contained one
tablet combination had error less than other

group significantly (p<0.06) as shown in table 5.

Medication Errors

Types of Regimen Yes

One tablet combination regimen 62
More than one tablet regimen 46
Total 108

No Total
145 207
27 73

172 280

P<0.06, X*=24.89
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Discussion

Error rates in phase 1 and phase 3
were 19.19 and 1.20 percent, respectively.
After pharmacist participation in phase 3
the error rates were lower than the error rates
in phase 1. There were several explanations
for the results. During phase 3, it was possible
that physicians received more information on
prescribing errors analysis. During phase 3,
it was possible that physicians were notified
for the prescribing errors previously occurred.
Therefore, they paid more attention to drug
information consultation with the pharmacist
before prescribing the drug. Regimen pre-
paration by pharmacist prior to physician’s
prescribing provide the opportunity for phar-
macist to solve the problem which came from
the physician in term of poor handwriting,
lack of drug knowledge, prescribing incorrect
drug or dose, or forgetting to prescribe drug.

A majority of prescribing error in
phase 1 was “incorrect time”. Physicians
usually prescribed drug for bid and written
as 1x2 pc, in general it means after breakfast
and dinner but did not specify the time.
However, for all the NNRTI and NRTI
classes, the dosing interval should be 12 hour.
(around the clock). Taking medication not
on time or skipping a dose can have several
possible effects, such as increasing viral load
and resistance to treatment”®

“Do not specity strength” was the second

frequent type of error. Because of the large
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number of patient visits and numerous
medications prescribed, physician did not
have enough time to specify the strength of
medication. Regimens prepared by pharma-
cists were suitable for solving this problem
because the former order was reviewed and
drug strength was chosen based on patient’s
body weight.

In this study, “incorrect indication” was
found to be associated with drug regimen
for prophylaxis opportunistic infections.
During phase 1, physicians forgot to prescribe
OI drugs in 4 cases and prescribed OI drugs
without indication in 12 cases. One error
occurred in phase 3 was the regimen prepared
by the pharmacist that not covered OI drug,
This case was caused by pharmacist error.
The reason may be because of knowledge of
individual pharmacists in ARV and OI drugs
not enough to detect errors.

According to this study, there were
many types of regimen for the treatment.
Result of the study showed that regimens
which were one tablet combination regimen
having less error than more than one tablet
regimen. In addition, dose, drug-drug
interaction, contraindication, and allergy in
each item of regimen were needed to be
considered. Thus, physicians might make
more errors than prescribing one tablet
combination regimen.

Concerning polypharmacy in HIV/

AIDS patients, these groups of patient usually
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received more than three drugs unless they
have co-disease. In this study, major co-
disease of patient were endocrine and
metabolism, cardiovascular, and respiratory.
Therefore the patient would be at risk in
medication use. Checking regimen by phar-
macist before physician prescribing could
reduce prescribing errors especially drug-
drug interaction and duplicate therapy.

After establishing a system that phar-
macist check regimen before physician
prescribing, almost every type of prescribing
error decreased, especially the errors from
prescribing medication with the incorrect time,
unspecified strength, incorrect quantity, and
incorrect drug. These types of errors were not
found in phase 3. The incorrect indication
and incorrect regimen still existed in this
study because of human error including
forgetfulness and carelessness. Errors of
drug-drug interaction should be prevented
after establishing a system to prepare regimen.
However, 3 cases still occurred in phase 3.
These errors were found by the investigator
after patient went back home. The investigator
discussed with the hospital pharmacist for
correction in the next visit. Occurrence of
drug-drug interactions might come from phar-
macist knowledge, workload of pharmacist, and
lack of concurrent medication use of patient.

In this study, there were many types
of physician prescribed HAART regimen.

The internist had high error rate in prescribing

17 190 InIINlsIweNLa

than medical specialist and general practi-
tioners in both phases. The reasons that inter-
nists may have high error rate than medical
specialist and general practitioners were
their less experiences in prescribing HAART
and in estimating the risks and benefits of
therapies or their poor access to the data
sources which can be the reference of their
therapeutic decisions.’

According to this study, the pharmacist
has an important role in the error prevention
and alteration of physician’s treatment de-
cision. The benefit of pharmacist’s recommen-
dation is to prevent drug toxicity and enhance
appropriate drug use. Some prescribing errors,
that had less effects, were still occurred and
not consulted with the physicians. In some
cases, physicians allowed the pharmacist to
modify the orders such as setting the suitable
schedule of follow-up for each patient, adding
or decreasing drug quantity to be sufficient

till the next visit.

Conclusion

This study was performed to analyze
the errors in prescribing process and to
assess the pharmacist role in participation in
reducing prescribing error. Results indicated
the substantially reduction of physician pres-
cribing error rate came from pharmacist
participation. Role of pharmacist in prescribing
error prevention included collaborating

physician to prescribe the appropriate dose
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and duration of therapy, screening for drug-

drug interaction between HIV’s and other

drugs used by patients and monitoring adverse

drug reaction that might occur to patients.
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Debavalya U, Prajonsan J, Kamkla N, Tassanawiwat N, The Impact of Pharmacist
Intervention to Promote Acute Coronary Syndrome Guidelines Applied in Practice.
Thai Journal of Hospital Pharmacy 2009; 19(3):210-8.

The objective of this study was to determine the impact of pharmacist intervention to
promote Acute Coronary Syndrome (ACS) Guideline applied in practice. The study design
was prospective before/after intervention study. Medication monitoring and evaluating
process was implemented. Pharmacist provided medication and guideline information
including pharmacotherapeutic suggestion. Patients with ACS admitted (n=230) to Buriram
hospital were studied; 90 were studied before the process was implemented (pre-measurement)
and 130 were studied during the process implemented (post-measurement). Program SPSS
version 15.0 was used and data were anaysed by chi-square and student t-tests at significance
level.

Result showed that the medication monitoring and evaluating process correlated with
more frequent use of in the hospital; beta-blockers (64.62 percent vs. 13.21 percent, p<0.001),
ACEIs (80.23 percent vs. 30.00 percent, p<0.001), and statins (82.17 percent vs 62.50 percent,
p<0.001). The process was associated with increasing guideline adherence in the administration
of beta-blockers (82.30 percent vs. 48.90 percent, p<0.001), ACEIs (90.00 percent vs.
53.30 percent, p<0.001), and statins (84.60 percent vs. 63.30 percent, p<0.001) on admission.
However, inhospital mortality and length of stay were not significantly different between
the pre- and post- measurement period (p>0.05).

The medication monitoring and evaluating process by pharmacist associated with
improved rational used of drug in patients admitted with ACS. This project provides a

foundation for future quality improvement.

Keywords: guideline, adherence, acute coronary syndrome
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nawen

Fibrinolytic agent
Anticoagulant

Antiplatelet agent

Beta-blockers

ACEIs

Statins

NI

Streptokinase

LMWH

(Enoxaparin)

Aspirin

Propranolol
Atenolol

Bisoprolol

Enalapril

Fosinopril

Simvastatin

Atorvastatin

Bouiely

STEMI

ACS nnang

ACS nnay

ACS nnay

ACS nn3ay
(289t
fawu D/C)
ACS nnay
(289t
nawu D/C)

RIAET

1.5 mu iv drip in 30 min
-1 hr

1 mg/kg/dose sc q 12
(CrCl<30 OD) (3-7 days)

160-325 mg(Lﬁvm)

MD: 75-160 mg/day

20-80 mg bid
50-200 mg/day
5-10 mg/day

Max 40 mg/day
Max 40 mg/day

10-80 mg/day
10-80 mg/day

k3 L9 3 a

VR NN/UVDAIFIISII
Risk of bleeding,
BP>180/110, age>75 y

Risk of bleeding

Risk of bleeding
WW Aspirin
1% clopidrogrel
75 mg OD

HR<50 bpm, SBP<90
mmHg, sever HF,
asthma, second and
third AV block,

cardiogenic shock

Bilateral renal artery
stenosis, renal failure,
BP<90/60

Active liver disease

wlewq: LMHP = low molecular weight heparin, ACS = acute coronary syndrome, MD = maintenance dose,

HF = heart failure, Max = maximum dose, D/C = discharge

99 2 ToyaNuI %

Swamdtle (31) (Fosaz)
nq'w?i 1 (n=90) najm‘"; 2 (n=130) p-value®
1. WNATE 51 (56.70) 76 (58.50) 0.449
2. 81g ( Mean=SD) 63.06+13.31 66.95+11.68 $0.265"
3. MIIHIRY
3.1 UA 38 (42.20) 30 (23.10) <0.001
3.2 NSTEMI 44 (48.90) 81 (62.30) 0.002
3.3 STEMI 8 (8.90) 19 (14.60) 0.013
4. Yaidlsadszananduiln ACS 27 (30.00) 66 (50.80) 0.002"
5. lsaszanaadaily DM, HT, DLP 59 (65.60) 92 (70.80) 0.250"

‘Independent t-test,

"Fisher’s exact test

DM = diabetic mellitus, HT = hypertension, DLP = dyslipidemia
=K ) s aa v g: Qi A a a a a 1
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ﬂéju beta-blockers, ACEIs, L&z statins 1%;‘3:‘1_']38
Alafiderda  RnTuadrefite dne §a
(p<0.001) (1379 3) %aﬁﬂﬁmﬂﬁmlugﬂwﬂq’u
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Ufiamsigusasanzidlaadaadounan
a9 _msujianieadin
AN 8@ (p<0.001) (@139 4) awnTkd
81 fibrinolytic agent ’lu;&”ﬂwﬁa panguiilu
Tanuuwl fiansldommue (e STEMI
1uﬂq’uﬁ 1 Uz 2 1INU 8 WAz 19 318aN
aau)
861913700 IIWIWIUBIUITUNITINHIA?
Tulsawsnuna wazaasinisatslulssweiuna
1 panguilanuuandranuaeaiing 1aynig

o

8@ a9u asluaning 4

Fwmukibe (518) (3asaz)
u
- 4
naan 1 (n=90) naan 2 (n=130)
q q
1Y U 1a v U
Taifdavinn Taifdavia
1 g Yo g Vo
nauen 15 Tasuen 15 Tasuen p-value
Fibrinolytic agent 3 3 (100) 6 6 (100) -
Anticoagulant 88 76 (86.36) 123 110 (89.43) 0.319
Antiplatelet agent 87 86 (98.85) 128 128 (100) 0.405
Beta-blockers 53 7 (13.21) 65 42 (64.62) <0.001
ACEIs 60 18 (30.00) 86 69 (80.23) <0.001
Statins 88 55 (62.50) 129 106 (82.17) <0.001
“Fisher’s exact test WSpuifipudayaszwitnguanizyieldium
ACEIs = Angiotensin converting-enzyme inhibitors, n = ﬁi"lmu%ﬂmﬁmmhma:mju
¥ a wa u/
A13179 4 ﬂ’]ﬂ"ﬁiﬂ@l’mLL%’J?JQU@]LLRzNQﬂ’]‘E‘EﬂH’]
U a wa ¥
ms‘lvsmmuumﬂgnm (s19) (Sa9az)
' o oA
naagn naaN 1 (n=90) naan 2 (n=130) p-value
q q q
1. Fribrinolytic agent 8 (100.00) 19 (100.00) -
2. Anticoagulant 78 (86.70) 117 (90.00) 0.289
3. Antiplatelet agent 89 (98.90) 130 (100.00) 0.409
4. Beta-blockers 44 (48.90) 107 (82.30) <0.001
5. ACEIs 48 (53.30) 117 (90.00) <0.001
6. Statins 57 (63.30) 110 (84.60) <0.001
7. WIWIBBEULIINELA (mean=SD) 4.63+3.09 4.89+3.48 0.345"
8. WANTIN®
ad [ b
8.1 BIMIRVULILNALLNY 88 (97.80) 121 (93.10) 0.101
8.2 {rhadfl snMIshm 1 (1.10) 4 (3.10) 0.319"
U
8.3 aNg 1 (1.10) 5 (3.80) 0.216"

‘Independent t-test,

"Fisher’s exact test
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The Impact of Direct Reimbursement System on the Drug
Expenditures in Cardiovascular Outpatients with Civil Servants’
Medical Benefit Scheme

o
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Manomayitthikan T, Prawan A, Tangsujarit P. The Impact of Direct Reimbursement
System on the Drug Expenditures in Cardiovascular QOutpatients with Civil Servants’
Medical Benefit Scheme. Thai Journal of Hospital Pharmacy 2009; 19(3):219-27.

The objective of this study was to determine the effect of Direct Reimbursement
System (DRS) on drug expenditures of cardiovascular outpatients under the civil servants’
medical benefit scheme. A four fiscal years (October 1, 2004 to September 30, 2008)
retrospective study was conducted by using administrative database obtained from the
Pharmacy Department, Queen Sirikit Heart Center, Khon-Kaen University. Data of drug
expenditure were collected for two years prior and after the introducion of DRS on October 1,
2006. Difference of the Annual Mean Cost (AMC) of drug expenditure per case was
determined by Mann-Whitney rank sum test. There were three potential factors which might
be affected by DRS, namely, drug items per prescription (IPP), the follow up period (FUP),
and cost ratio of non-essential drug to essential drug (NED/ED ratio). Results showed that
the AMC during budget year 2005 and 2008 were 5,996, 7,627, 10,474, and 10,921 Baht
respectively. There were significant differences of AMC between the fiscal year 2005 to
2006, and 2006 to 2007 (p<0.001); however, there was no significant difference between
the fiscal years of 2007 and 2008 (p<0.099). During the four-year period, the IPP was 3.56
to 4.07 items while the FUP was 4.30 to 4.87 month per visit. It was obvious that there was
no significant fluctuation of both parameters. On the other hand, NED/ED ratio
was substantially increased from 0.45 to 0.87, indicating that DRS may affect

the surge of non-essential drug prescription usage.

Keywords : Direct reimbursement system, drug expenditure, civil servants’ medical benefit scheme
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Klaikaew L. Outcomes Measurement on Drug Counseling in Asthmatic Patients.
Thai Journal of Hospital Pharmacy 2009; 19(3):228-36.

The objectives of this prospective descriptive study were to identify the impact of
pharmacy counseling on medication non-adherence problems and clinical outcomes of
asthma treatment. The study was performed at Songkhla hospital, a provincial hospital
located in southern Thailand. Pharmacists who work in asthma clinic evaluated patients’
medication problems among 114 patients (age more than 15 years) during October 1, 2007
to September 30, 2008. Data regarding number and types of patients’ medication non-
adherence, treatment outcome were prospectively collected. Of these 114 patients;, median
age 31-60 years old (36.84 percent), 112 patients (98.2 percent) received both oral and
inhaled medications. Non-adherence problems were as follows, inappropriate technique in
59 patients (51.8 percent), lost follow up in 29 patients (25.4 percent), discontinuation
of medication in 23 patients (20.2 percent) and not taking the prescribed drugs in 18 patients
(15.8 percent). Among those 59 patients who used inhalers with inappropriate technique,
26 patients (44.1 percent) used them appropriately after pharmacists’ counseling. We found
that 38 patients (54.3 percent) had increased maximum expiratory flow rate after experiencing
pharmacy counseling.

Thus, pharmacists should take a role in patient counseling in order to evaluate,
prevent and correct patients’ problems. Especially, in asthmatic patients who need special

technique medication in order to control asthmatic symptoms.

Keywords : Non-adherence problems in asthmatic patients, maximum expiratory flow rate
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Dextromethorphan: Toxicology and Abuse

DUNT @3 N3, N (L0 TINEN)*

UNWY
Dextromethorphan 1Jug13z3ua1n171e
(anti-tussive, cough suppressant) NAn17LE
lunsedfinundunawuuds  ludagdued
o Aa X o 'Y £
anildlglunenfiaunniu  fesdiogninig
A Tinsnwessnidadan s lUld dextrome-
thorphan uananazn lWlElunenRauuuiaen 9
widsgninlde uAy 1wmIesdu 9 Waliifa
Q{ dlq/ v Y v k3 o & dl v
andaufg lidesmslidndas Se3udunazdas
2 A A A a X A &
nuiiREIngfenvvziiadwinatduuuinng

Tumslwnssnwsall

HS

HsC—

sU 1 lass $19289 dextromethorphan'

su 2 Tass $19289 morphine®
u

0 “B¥INe1va9 dextromethorphan®™
Dextromethorphan %38 [d-3-methoxy-N-
methylmorphine] 1Jus1nflass $r9aglungs
. A a vl ' 1 . .
opiates W3al3unl@8nad1991 morphinan anti-
P .
tussive (U 1 uaz 2) LAN1I08NONIVBILH

T o g o

la “wwusnulass $19msz dextromethorphan
% £ o o a ..
ldldaangniniualsuleflonssd (non-opioid
receptors) 1% sIwqmlunisidusiiziy
81115 1af ld3uN135U38991N89ANITOIRS
WazEIWHI nIgaLNInn (USFDA) u1adud

=~ £ o
U w.e. 24900 lassnarldeengniszivennsle
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P ' o
N W9 INLNAAAIBaURBIN1a1  (medulla
A < & a £ o @
oblongata) fawiasn2lun srlignivla
inuanvsiglaniesudliinananisniela
lirml#iAaenisasgn wananuu Gawudn
& L e o
dextromethorphan %t aannIaaa13u NMDA
(N-methyl-D-aspartate receptor) lhanume
Mfu antagonist AITUNIINTZINLLIRY WU
dextromethorphan finnsnszanelddivaanan
Anaalaes vasuazly “wnay  (cerebrospinal
fluid; CSF) 37a19 489 unasanaa (cortical
tissue) lapwuinanuidudusassnly CSF az
Jniluwan anavas 32.8 fis 80
£ o
msaanqwmzaumﬂamaa dextromethor-

a J = o Qo
phan Aaunels 15-30 W7 BRITUYIEMUN

£ o  a
szuzaalunmseangniziveimyleatn s-6
£ A a A Aaa <
72luy lasfenazlid1eiedia 1.4-3.5 T2l09
ppnilasuntasfiauidu ulwg las CYP 450
2D6 leiuinunvalavivfiod1sg nanafa dex-

eaa £
trophan (1wunva'laviniigns), 3-methoxy-

. ea A £ .

morphinan (tuunualayinlidinns), morphinan-

A 1A PN ' a
3-ol (wunualavinlifignd) Tewudn e
Aulyed uTnusvadstanlod CYP 450 2D6
lumsidasn dextromethorphan @28 (polymor-
phism of enzyme activity)

N13290 87 dextromethorphan T 92
Jumsaanmladunannalugunladilfouulag
(excreted unchanged) uazluztianunvaladt
n@amyluTananudd (demethylated metabolite)

A 4 Aa =
lag dextromethorphan AAAINTIA 1.4 DY

< A & Aa =2
3.9 T2lud uaz dextrophan dANAWNTIA 3.4 T

5.6 72149
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N&INg1209 dextromethorphan®

Dextromethorphan §gnidanis snszu
sz mrsheenduivalsladin  (serotonergic
neurotransmission) I@Uaaﬂqwﬁ(ﬂ'uﬁt\‘lmﬂﬁu
nduzas 13 ousz miwalslafiu (serotonin
reuptake inhibition) @avilWiAmainsfiduis
uuuiwalslafis (serotonin syndrome) wanain
Huudy dextrophan Fifignidadisy NMDA
waz calcium channel 8n@ag

#a9mwiiluiin (range of toxicity)
Toyalwidnwudn n13le3u dextromethorphan
Twswaiiiesndn 10 Sadnsu/Alansy aldvinly
Waanuduis ludlng anuduRmdsunau
(acute overdosage) ﬁl:"l,ajﬁﬂﬁl,ﬁ@mmiﬁwl,m
pnviuazsudsemudn luludSanmann s
dlvawue Gumdszna se $lus nasnifu
dextromethorphan 14111 720 §a8n5u (48 Liia)

n171630 dextromethorphan 1%31JLL‘LILI
aanqwﬁﬁmzﬁdﬁﬂﬁﬁ@mmLﬂuﬁwmnﬁlﬁu
aININBAINIZUY (systemic toxicity) Uad
dextromethorphan  JU@3a1314 1

n155111 ﬁﬁ;‘]j’ﬂamﬁa%'uﬂi:mumm
T (i 1 99la9) walifinsdfouudas
maamﬁuf (no alteration of consciousness)
fi NnIavinIanevias (gastric lavage) uazlw
HITWANAUG (activated charcoal) 'lot Tunsii
;jﬂaﬂﬁmimﬁ'ammawaamﬁuﬁ 1w Bu ladld
ANUIINTD WIDTUUITNIUUIUIBILED NI
HaguasnTlAnIt wANauwg  lidanudniu
adnalsfionn msda wlaerdusuduusinues

wwndizsimgduiIngudundn



Vol 19 No 3 September - December 2009

239

msisndnlasalsrulylslunefiaa

M99 1 8IMINBIUTZUUNLAAN dextromethorphan®

SLUURIBDILIL

ive muazaalse n

MmlaLazraeaLien

FEUUNILABEIATT

TuumMeumela
. &

nanaLie

JruumMaawd e
m;anm—ﬁm

AN

wed T 1@wenaindands nua & n3:IunTENY NI UNTE 18 TN
1l3z 1mwaan (hallucination) N872 (paranoia) \AALLAAN (euphoria)
Vaew wnsalumaiug aum3aiiiiuese (disorientation)

wazk WAa (drug dependence)

o NaRnAWlaiTa dwasne WIeauaIKa aLrAanLn3a (nystagmus)
anuaulafia 1 wiaanuaulafiaan miladui Wladuiadmaz
aaulniialafiaund uazialangaidu

A ) a 9 a A o )
aaul ” adou vina"s niaviaann nuis
namswela (respiratory depression) an

% (tremor) tN39N32@N (myoclonic jerk)
1 mnzliean wianaud 1zl

nmzesalidluiiaa 4 (hyperchloremia) N1izAnanluslud (bromism)

AuA WAz fixed drug eruption

a dl
AIMINBNNY

HONINKK NITNEILDULTzAUUIZADY
JIUNINIITNBIAINDINIT (supportive and
symptomatic treatment) Ha27u3Tuun

il PAITIATU 1TUNTNLANLIND MIQUAATII

faa1y Wy mdw (vital signs monitoring)
N1303730AAUN193zuUYse 1M (neurologi-
cal signs monitoring) aus1uazidualu

13N 2

@139 2 WINIMITnsIauaIMslwnsmiiiaanuiduiwann dextromethorphan®

a1n13

msnamsmela satunzndnmInads:
anuaulaia g

anuaulafaen
. Aa A X
Hyperthermia (N13snNasnninig_ 92u)
9 UG G

I = ] .
21N13WAILNIIVBIINNY (dystonia)

N133NEY
Benzodiazepines IV, phenobarbital IV,
m3l 'viatpwiele (intubation)
Naloxone IV, M3l 'viagiswiela (intubation)
midaaa wanadw anlddaslden
m3lt 191 (IV fluid supplementation) mslwenazld
vasopressor agents b3 norepineprine ks epinephrine

mybriwudasduazasssrinnumslianiteiusany
N139373@AANNN1E thabdomyolysis (CPK, BUN, Cr)

Benztropine IV %3a diphenhydramine IV /oral, anald

trihexyphenidyl oral ¢ tn'laiflendnadu
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Iuﬂitﬁﬁgﬂ’aﬂvm{u dextromethorphan
o A Lo & = o A
swnugnNeangndgusIMiunauvadsalslaiin
. . . A a £
(serotonin reuptake inhibitors) #3ag1NaanNNDd
sugstenloilululaiuoanda  (monoamine
oxidase inhibitors; MAOIs) azvinl#iAaa1ns
AwNULANASeNI “serotonin syndrome’ lag
Wadasnumafiaanuaulafia swiaanuau
lafaan walavesanaduiadsniz enmsudanss
v lﬂq/ v I J/
PaINALe ANNTBRIINT MY 98u (hyper-
thermia) 18oaidunsa (acidosis) naiwuiie
N3ANNTE UNE M8 U U A dler e
@ oA a
NMIINBIRNY dextromethorphan (NUVUIA
' o a . o & A w
F20uNUNT4 serotonin syndrome dTunday
MABA wananuw 098098a233299 Aa viuld
Q/Idld . dl Y
propranolol 1%;‘4]7111 serotonin syndrome nlasy
g1N§u sympathomimetic drugs (131 pseudo-
ephedrine) $I8@7888719LAAIA LWIIZILLAA
anwaulafia_suuuaiugulaild (uncontrolled
hypertension) lwnsdifh wanannITneLLL
U32AU1I2ABILAZANNINITATNATTINT 1A UILED
cyproheptadine Fadn non-specific serotonin
antagonist 3zni1uFiNaIN®18IN1T serotonin

syndrome @¢°

sl lFmefiaa

fivoeuedradunisnisiisatunisin
dextromethorphan ld1#lunsifianssusniile
U we. 2507 wazdl We. 2510 WEIRINTHANY
Nowinizaz g’

aninan “wingfiinanauignisinan
1#lunsfidaiu wudn dextrophan Guidu
L&JLmuaVLaﬁﬁﬁm%(maa dextromethorphan ﬁ?u
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ﬁ'umsaaﬂqw‘ﬁ{maa phencyclidine (PCP) uaz
ketamine §916% Lﬁaﬁmﬂ:ﬁ’twumﬁma flazle
qw%{mﬂmeuavl,aﬁmamwvlﬂ@ﬁﬁ MMILNINARDY
luwy mice o WUy mice Alasuen dex-
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Funganin JeanufaUnddiunisasanlng

A

FIUNIAANMUUNNTDIVBITZUL Q’uﬁ'u n&a1AD

s (B cell)

n
U
fimsunwiaslunsvaues 4
uazimaawnan (natural killer cell) T9l#na
ARBARINUWY mice N1ldTu PCP*
) a P a o
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a5 0ld) (inability to concentrate) Nvw1AeN
¥INNI1 120 TadnIu (8 Lla) wIaNINNI
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o . <
SN 5-10 1) dextromethorphan 3zaanynd
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‘é [ g
(PCP) @9a1mslassiy anduanumen1iviaan

ds5y n mmﬁ@ﬂﬂa"uaamﬁuj ﬂ’J’midﬂ
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A

a : $ & Ag v v o v a
wauedy Fudugnindesnavesdls viliife
ANNGaINTITses 9 nanoiduil o (habitua-
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dependence)**

= = a
il w.e. 2543 F51891uAvaN dextrome-
thorphan AmsiwdhlUdagudRsineuusuaud
(Maryland Poison Center) lag#l 16 318 1ilu
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= [l v = v e
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Ma1L, D67N, K70R (V75T/M/S/A), L210W, T215Y/F, K219Q/E

Ma1L, Ke65R, D67N, K70R, L74V, Y115F, M184V, L210W, T215Y/F, K219Q/E

L1ol/R/V, G48V, 154V/L, A71V/T, G73S, V771, V82A, 184V, LooM
L1ol/R/V, K20M/R, V32I, L33F, M3el, M46l/L, 154V/L, A71V/T, V771,

L1ol/R/V, K20M/R, L24l, V32I, M3s6l, M46l/L, 154V, A71V/T, G73S/A, V77],

L10oF/I, D3oN, Msel, M4el/L, A71V/T, V771, V82A/F/T/S, 184V, N8sD/S, LooM
L1oF/1I/R/V, K20M/R, L241, V32I, L33F, Mé4I/L, 147V, 150V, F53L, 154L/V,

nane
RTIs
Nucleoside analogues
Zidovudine Ma41L, D67N, K70R, L210W, T215Y/F, K219Q/E
Zalcitabine Ke65R, T69D, M184V
Didanosine Ke65R, T69D, M184V
Stavudine
Lamivudine (E44D, V118l), M184V/1
Abacavir
NNRTIs
Nevirapine K103N, V106A, Y181C/I, Y188L/C/H, G190A/S
Delavirdine L1ool, K103N, Y181C/I, Y188L, G190E, P236L
Efavirenz L1ool, K103N, Y188L, G190S/A/T/Q
PIs
Saquinavir
Ritonavir
V82A/F/T/S, 184V, LooM
Indinavir
V82A/F/T/S, 184V, LaoM
Nelfinavir
Amprenavir
L63P, A71V/T, G73S,
Lopinavir/ ritonavir Ve2A/F/T/S, 184V, LooM

WANELAA: N13138N resistance mutation lFaauvesfiaadlelng 3 i wmuasiauzainsasziily (Sund codon

M3Funduns (codon) MiAaNTINANEWUT Usznauedndnys 1 daeuaILaIaY wazansIan 1 67 (daluaa lasd

onmdmizyriiavasnsaeziiluly (wlisduiandu duavszydunissainiaaziilulu 1olusdu uazdnwsduni

waszzysiansaaziiluniiminaenusll endiednutu nsdes didanosine wud1 & M18aV fe fdunis 184

fimufiamanaewuglu 1olusduainidamethionine (M) wipwliiluvaline (V) unufiduniiof
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