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Lueangchiranothai P, Sitthilaw S, Muenpa R. Factors Affecting Prescribing Error at
Diabetes Clinic. Thai Journal of Hospital Pharmacy 2010; 20(2):104-10.

The objective of this study was to evaluate factors affecting prescribing error among
diabetes patients. One thousand three hundred and forty four prescriptions of diabetes patients
who were followed at the internal medicine clinic, Lampang Hospital during October 1, 2007
to September 30, 2008 were randomized with case. control ratio of 1:3 to obtain power more
than 80 percent. Data were analyzed using Fisher’s exact probability test and multivariate
logistic regression.

Of all 1,344 studied prescriptions, there were non-significant in number of patient
per day. On Monday, the service had 1.67 fold higher risk of prescribing error (adjusted OR=
1.67, 95%CI=1.15, 2.44). Number of item more than four had 1.98 fold higher risk of pre-
scribing error (adjusted OR=1.98, 95%CI=1.53, 2.58) and physicians code 14 and code 18
had 2.88 fold and 3.18 fold higher risk of error (adjusted OR=2.88, 95%CI=1.22, 5.28 and
adjusted OR=3.18, 95%CI=1.04, 9.46, respectively).

In conclusion, rate of prescribing error depended on busy day of service, higher numbers
of item per prescription, and the physicians who prescribed. Thus pharmacist should pay an
attention on Monday, screen prescriptions that contain more items of medications and the
physicians who had history of high prescribing errors in order to prevent prescribing error and

achieve for the hospital goal in patient safety.

Keywords: Medication error, factor, prescription, Diabetes patients
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Using Computer Adaptive Assessment Tool to Evaluate the Use
of High Cost Lipid Lowering Drug in Government Employee
Medical Insurance in Thailand
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Munkratok Y, Kulsomboon V, Sirisinsuk Y. Using Computer Adaptive Assessment Tool to
Evaluate the Use of High Cost Lipid Lowering Drug in Government Employee Medical
Insurance in Thailand. Thai Journal of Hospital Pharmacy 2010; 20(2):111-23.

The objective of this study was to develop computer adaptive assessment tool (CAAT) to
evaluate the use of high cost drugs (HCDs) in Civil Servant Medical Benefit Scheme (CSMBS),
the medical insurance for government employee in Thailand. A high cost lipid lowering agent, ator-
vastatin was selected for the evaluation. CAAT was validated by comparing the results with
the conventional method using individual medical records. Spending on atorvastatin and rational
utilization in the four regional hospitals were also presented. Drug use algorithm was developed as
the evaluation guidelines in the process of CAAT development. Retrospective review of CSMBS
outpatients initiating atorvastatin during November 2006 and April 2007 was conducted using the
data from electronic dispensing, laboratory, and ICD-10 database. To validate CAAT, the results
from CAAT were compared with the results from conventional drug use evaluation using same
randomly selecting 148 CSMBS patients. Sensitivity, specificity, and accuracy of CAAT were
analyzed. CAAT was also used to evaluate spending and rational utilization of atorvastatin in
584 patients from four regional hospitals. The validation of CAAT on atorvastatin based on pattern
analysis showed that its sensitivity, specificity, and accuracy were 81.3, 100.0, and 98 percent
respectively. Results from using CAAT showed that only 76 (13.0 percent) of 584 patients were
rational use and only 448,500 Thai baht (15.0 percent) of 2,990,000 baht of the expenditure were
rational spending. CAAT could be appropriate for monitoring HCD use in the limited health care
resource countries. Policy to improve the HCD’s prescribing pattern should be developed. Accep-
tability of using CAAT for the evaluation of HCD use among health care providers and third party
payers will enhance the rational use of high cost drug use.

Keywords: High cost drug, drug use evaluation, atorvastatin, computer assessment tool

* Maharat Nakhon Ratchasima Hospital

**Social Pharmacy Research Unit, Faculty of Pharmaceutical Sciences, Chulalongkorn University
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Introduction

The rapid growth of pharmaceutical
expenditure is one of several problems in health
care resource management in countries around
the world." High cost drug (HCD) use is one of
the most important factors affecting the in-

crease of pharmaceutical expenditure. HCDs

have been mainly used in patients who were
enrolled in fee for service (FFS) payment and
the uses of HCDs in the FFS environment are
more likely to be irrational.*™

In Thailand, top-ten sales among phar-
maceutical products in 2005 were HCDs.” Eight

of these drug items; atorvastatin, clopidogrel,
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meropenem, human erythropoietin, gabapentin,
clavulonate+amoxicillin, imipenem+cilastin, and
sulbactam+cefoperazone were classified in the
group of subclass 4 in the National Essential
Drug List (NEDL) 2004.° They are required
to prescribed by the specialists and are also
required to conduct the drug use evaluation
(DUE).

Atorvastatin, which is one of the HCD
in subclass 4 in NEDL, was the highest sold
among the top-ten sales in 2005 and 2006. It
was mainly distributed through the hospital
channel. Moreover, top ten HCD use in one
regional hospital was accounted for 18-20
percent of overall pharmaceutical expenditure
per year.” Similar to other studies, this study
reported the differences of HCD use among
health insurance schemes.

At present, Thailand has three main health
insurance schemes including Social Security
Health Insurance Scheme (SSS), National Health
Security Scheme (NHSS), and Civil Servant
Medical Benefit Scheme (CSMBS). NHSS is
the main health insurance program covering
47 million beneficiaries which is three-fourth of
population. NHSS is funded by the government
based on capitation system. Similarly, SSS is
also a capitation based system but the budget
came from tripartite including employer, em-
ployee, and the government. On the contrary,
the CSMBS is based upon FFS system, it has
substantially use of drug expenditure and the

highest use of the drug expense among the three

Employee Medical Insurance in Thailand

health insurance schemes.

The study in one regional hospital also
showed that 64 percent of top ten high cost
drug expenditure was in CSMBS.” The rate per
1000 patients in aging group in CSMBS of
atorvastatin was the highest which was 20.8
while the second was clopidogrel which was
6.47. In contrast, the rate of atorvastatin and
clopidogrel use in NHSS was only 0.05 and
1.45 per 1000 patients respectively. It was
evident that HCDs were prescribed inappro-
priately in health care settings.®® Overuse was
commonly found in CSMBS outpatients for
chronic diseases treatments, such as using
atorvastatin as a first line drug instead of
generic simvastatin.

Drug use evaluation is one of the im-
portant measures to monitor and control drug
use.”” DUE was firstly introduced in Thailand
in 1991 by the Ministry of Public Health
(MOPH). Most of the DUE studies were quali-
tative studies describing drug use in hospitals.
These conventional DUE studies commonly
used patient records as the data sources to
monitor the use of studied drugs. It consumed
a lot of times and health care resources. In
developed countries, electronic database was
used and it was very useful for drug use
monitoring."'

Thailand has no unique national electronic
database system for monitoring the use of
drugs. Hospitals have different computer pro-

grams for recoding the data in health care
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services such as dispensing program, laboratory
program, diagnosis program, etc. These several
computer programs are hardly linked together
to support the DUE in the hospitals. Therefore,
both the time and resource consuming in
conventional DUE and difficult to manage the
electronic database have led to the situation of
DUE in Thailand not well established. How-
ever, several studies concerning the drug use
review using computerized databases have been
implemented in the pilot scale.”'*" The array
of DUE included drug spending, quantity of
drug use, and number of patients who were
prescribed studied drug.

Since atorvastatin is account for the
highest pharmaceutical spending and there was
the report of its overuse, initiating the tool for
monitoring the rational use of atorvastatin
would provide the evidence for improving the
use. Therefore, the purposes of this study were
to develop the computer adaptive assessment
tool (CAAT) for monitoring the use of atorva-
stain in CSMBS, to validate the use of CAAT
comparing with conventional drug use evalua-
tion and to evaluate the use of atorvastatin in
CSMBS concerning pharmaceutical spending

and rational utilization

Methods

CAAT Development. The process of
CAAT development for drug use evaluation
included the establishment of CAAT algorithm

and the management of drug data.
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1. CAAT Algorithm Establishment.
Establishment of CAAT algorithm was aimed
to provide appropriate clinical guidelines for
reviewing the drug use using computerized
databases and should get the results comparable
to the conventional method using individual
patient records. In order to establish CATT
algorithm, there were five steps including
1) developing CAAT guidelines, 2) selecting
key variables, 3) setting cut point of key
variables, 4) setting time frame, and 5) setting
the step for drug use evaluation according to
the CAAT guidelines.

To evaluate the rational use of atorva-
statin, CAAT algorithm of pattern-based and
criteria-based evaluation were created. Com-
ptroller’s General Department (CGD) guidelines
was reviewed and used for CAAT guidelines
development. Key variables in the guidelines
which were available in the electronic database
were selected to be used for the evaluation. The
cut-off level of each variable, for instance
LDL-cholesterol, was set according to the es-
tablished guidelines. Data before initiating
atorvastatin in each patient are important to be
used for determining whether the decision to
use atorvastatin is rational based on the es-
tablished guidelines. The time frame of one
year was required for retrospective data
collection.

1.1 CAAT Algorithm for Pattern-
Based Evaluation. The pattern-based evalua-

tion was set up to be used as the standard to
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determine if the pattern of use follows the
established guidelines. Data before initiating
the use of atorvastatin (A) were explored
including drug data for simvastatin use (S) and
laboratory data for LDL-cholesterol check
(LDL). According to the evaluation, 4 patterns
of atorvastatin use were classified as in the
followings:

The first pattern, “SLA” pattern,
patients had used simvastatin followed by the
step of LDL-cholesterol checking before
initiating the use of atorvastatin.

The second pattern, “SA” pattern,
patients had used simvastatin before initiating
the use of atorvastatin without the step of

LDL-cholesterol checking.

Employee Medical Insurance in Thailand

The third pattern, “LA” pattern, pa-
tients had checked LDL-cholesterol before
initiating the use of atorvastatin. The patients
had not used simvastatin before LDL-choles-
terol checking.

The fourth pattern, “A” pattern, pa-
tients initiated the use of atorvastatin without
simvastatin use and LDL-cholesterol checking
prior to atorvastatin use.

A patient who had SLA pattern was
classified as having the rational use pattern.
A patient who did not follow SLA pattern
including any patient who had SA, LA, or
A pattern was classified as irrational use.
Algorithm for pattern-based evaluation of ator-

vastatin use was demonstrated in Figure 1.

First use of atorvastatin CSMBS outpatients

l 1 year before initiating atorvastatin

Simvastatin use

Atorvastatin use

No

No

—» | Atorvastatin use

<

Atorvastatin use

Atorvastatin use

Figure 1. Algorithm for pattern-based evaluation of atorvastatin use
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1.2 CAAT Algorithm for Criteria-
Based Evaluation. Since the rational use of
atorvastatin was not be limited only to the
pattern-based which was “SLA” pattern, in
addition to the “SLA” pattern, the rational use
of atorvastatin had to be determined by criteria
-based evaluation. Therefore, patients who
initiated the use of atorvastatin by following
the SLA pattern were also evaluated by criteria
basis.

The first criterion for the evalua-
tion was the histories of coronary heart disease
(CHD) or CHD risk equivalence diagnosis of
the patients. For a patient who had CHD or
CHD risk equivalence, atorvastatin could be
used for secondary prevention. For a patient
who did not have CHD or CHD risk equiva-
lence, atorvastatin could be used for primary
prevention. The second criterion was the dura-
tion and the dose of simvastatin use. The last
criterion was the LDL-cholesterol level before
the initiating of atorvastatin use. All of these
data were evaluated based upon the following
conditions. First condition was for primary
prevention, atorvastatin could be used if the
patient received simvastatin continuously with
the maximum dose of 40 mg at least three
consecutive months, but the LDL-cholesterol
level was still greater than 130 mg/dL. Second
condition was for secondary prevention, ator-
vastatin could be used if the patients received
simvastatin continuously with the maximum

dose of 40 mg at least 3 months, but the
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LDL-cholesterol level was still greater than
100 mg/dL. Therefore, the patient who initiated
atorvastatin followed the criteria-based was
classified as having the rational use of ator-
vastatin.

The algorithm of criteria-based
evaluation of atorvastatin use was demonstrated
in Figure 2.

2. Data Management. In the process
of data management, the key variables were
selected for the purpose of rational use evalua-
tion based on CAAT guidelines. Data from
electronic dispensing, laboratory, and ICD-
10 databases were used for data preparation.
Data management consisted of data extraction,
data linkage or data relation, and data com-
pleteness. Data extraction was employed to
obtain all input variables related to the CAAT
guidelines from the electronic databases. Data
linkage wasemployed to make all of the data-
bases be able to be merged for the purpose
of the evaluation. The primary key variable
was needed for linking the database. Finally,
data completeness was employed for covering
as much as data of key variables for those
which could not be obtained from the direct
variable. Proxy variables related to those key
variables were used as a surrogated for the
evaluation.

Validating CAAT. Since the current
standard method in performing DUE in Thai-
land is the conventional DUE, thus, we assumed

that the current approach could give the results
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pattern

Patients initiated atorvastatin use followed SLA

v

CHD diseases equivalent diagnosed

Secondary prevention

|

LDL > 100
mg/dL

X No
Irrational use ) €¢—

Yes

No . .
Primary prevention

LDL > 130
mg/dL

ﬁl

that could be used as the reference. Therefore,
we compared the results from CAAT evaluation
to the conventional DUE. For the purpose of
the validation, sensitivity, specificity, and
accuracy of CAAT compared with conventional
DUE were analyzed.

The conventional retrospective DUE
of 148 new CSMBS outpatients from one

regional hospital who received atorvastatin du-

40 mg imvastatin use

Duration = 3 months

= |

No )
—— > (_ Irrational use
l Yes

No
— > (_ Irrational use

l Yes

Figure 2. Algorithm of criteria-based evaluation of atorvastatin use

ring November 2006-April 2007 were explored
based on CGD guidelines for using as the
standard for the CAAT validation. For conven-
tional DUE, the DUE forms were used for
collecting the data from medical record of the
same patient who was evaluated by CAAT.
Evaluating of the Use of Atorvastatin
in Four Regional Hospitals. To evaluate the

useof atorvastatin, retrospective study was
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sconducted in the four selected regional hos-
pitals during November 2006 to April 2007.
These four hospitals were selected based on
the availability of databases for the evaluation.
They are located in the Central, in the North,
and the rest are in the North-Eastern part. From
total 584 CSMBS outpatients, 307, 175, 56,
and 46 cases from Hospital 1 to Hospital 4
(Hosp 1- 4) respectively. CAAT was used to
evaluate the use of atorvastatin based on the
pattern analysis in two aspects: rational utiliza-
tion and their expenditures. Excess of irrational
atorvastatin use was also analyzed. Atorvastatin
expenditure, was calculated based on each
hospital’s sale price. To evaluate the excess
expenditure resulted from irrational use of
atorvastatin, the criteria-based evaluation of
the use of atorvastatin was employed.
According to the recommended guide-
lines for statin prescribing in the prevention of
cardiovascular disease (University College Lon-
don Hospitals NHS Foundation[C5], 2006),
40 mg of simvastatin should be used before
the initiating of the use of atorvastatin. Four
tablets of simvastatin 10 mg were used to
substitute 1 tablet of atorvastatin among the
patients who were in the patterns of LA, SA,
and A which their uses were irrational. Maxi-
mum sale price of simvastatin 10 mg per tablet
was 1.50 baht. Therefore, the expense of four
tablets of simvastatin for one tablet atorvasta-
tin substitution was 6 baht. Excess expenditure
of irrational use of atorvastatin was the total

expense of irrational use of atorvastatin minus
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the total expense of simvastatin that could be

substituted for the irrational use of atorvastatin.

Results

Results of the validation of CAAT using
conventional DUE method as the standard
based on pattern analysis were similar to the
conventional DUE method. The sensitivity,
specificity[C6], and accuracy of CAAT were
81.3, 100.0, and 98.0 percen respectively.

Evaluating the use of atorvastatin in 584
CSMBS outpatients in the four regional hos-
pitals based on pattern analysis, results showed
that only 76 patients (13.0 percent) had the use
followed the SLA pattern which was considered
the rational use. The other 508 patients (87.0
percent) including 259 (44.3 percent), 172
(29.5 percent), and 77 patients (13.2 percent)
were followed LA, A, and SA patterns res-
pectively as shown in Table 1.

The overall expenditure of atorvastatin
use in 584 patients during 6 months was
2,990,000 Thai baht. The expense for rational
utilization in the patients who initiating ator-
vastatin followed SLA pattern was 448,500
baht (15.0 percent). The expense for irrational
utilization was 2,225,600 baht (85 percent) as
shown in Table 2.

Using the price of simvastatin to substi-
tute the price of irrational use of atorvastatin,
the total expense of the simvastatin was
304,100 baht. Excess spending of irrational use
of atorvastatin was 2,237,500 baht as shown in

Table 3.



Vol 20 No 2 May - August 2010 Using Computer Adaptive Assessment Tool to Evaluate 119
the Use of High Cost Lipid Lowering Drug in Government
Employee Medical Insurance in Thailand

Table 1. Evaluation of pattern of the first use of atorvastatin in CSMBS outpatientsin four hospitals

Number of Patients (%) by Pattern of the First Use of Atorvastatin
Hospitals SLA LA SA A Total
Hosp 1 31 (10.1) 136 (44.3) 43 (14.0) 97 (31.6) 307 (100.0)
Hosp 2 29 (16.6) 80 (45.7) 20 (11.4) 46 (26.3) 175 (100.0)
Hosp 3 10 (17.9) 28 (50.0) 8 (14.3) 10 (17.9) 56 (100.1)
Hosp 4 6 (13.0) 15 (32.6) 6 (13.0) 19 (41.3) 46 (99.9)
Four hospitals 76 (13.0) 259 (44.3) 77 (13.2) 172 (29.5) 584 (100.0)

Note: SLA = a patient used simvastatin, checked LDL-cholesterol, then initiated the use of atorvastatin; SA = a
patient used simvastatin, then initiated the use of atorvastatin without checking LDL-cholesterol; LA = a patient
checked LDL-cholesterol before initiating the use of atorvastatin without using simvastatin before LDL-cholesterol
checking; A = a patient initiated the use of atorvastatin without using simvastatin or checking LDL-cholesterol prior

to atorvastatin use.

Table 2. Evaluation of expenditure of the use of atorvastatin in CSMBS outpatients in four regional

hospitals
Expenditure of the Use of Atorvastatin: x1000 baht (% of Total )
by Pattern of the First Use of Atorvastatin
Hospitals SLA LA SA A Total

Hosp 1 169.9 (11.1) 663.6 (43.2) 269.8 (17.5) 433.7 (28.2)  1,537.0 (100.0)

Hosp 2 166.1 (18.5) 416.0 (46.4) 130.1 (14.5) 184.8 (20.6) 897.0 (100.0)

Hosp 3 85.5 (24.9) 167.1 (48.7) 37.1 (10.8) 53.4 (15.6) 343.1 (100.0)

Hosp 4 27.0 (12.7) 66.1 (31.0) 27.2 (12.8) 92.6 (43.5) 212.9 (100.0)
Four hospitals 448.5 (15.0) 1,312.8(43.9) 464.2 (15.5) 764.5 (25.6) 2,990.0 (100.0)

Note: SLA = a patient used simvastatin, checked LDL-cholesterol, then initiated the use of atorvastatin, SA =
a patient used simvastatin, then initiated the use of atorvastatin without checking LDL-cholesterol; LA = a patient
checked LDL-cholesterol before initiating the use of atorvastatin without using simvastatin before LDL-cholesterol
checking; A = a patient initiated the use ofatorvastatin without using simvastatinor checking LDL-cholesterol prior

to atorvastatin use.

Table 3. Simvastatin expenditure to substitute irrational use of atorvastatin expenditure and excess

expenditure of irrational atorvastatin use based on pattern analysis

Simvastatin Expenditure to Substitute
Irrational Use of AtorvastatinExcess Expenditure of Irrational Use of
Hospitals (x1000 baht) Atorvastatin (x1000 baht)
Hosp 1 182.9 1,184.2
Hosp 2 71.3 659.6
Hosp 3 25.2 232.5
Hosp 4 24.8 161.1
Four hospitals 304.1 2,237.5
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Discussion

To our knowledge, drug use evaluation
using CAAT has been rarely conducted in the
country that has no unique national databases.
The significance of this validated CAAT is
described as follows:

Firstly, to validate CAAT by comparing
the results with the results evaluated by con-
ventional DUE method case by case is suitable.
This method of validation was applied from
the acceptable method of accuracy checking of
data extracted from electronic database in
developed countries. Data of approximate
40 random samples extracted from database
were compared with the original data of the
same samples.'*

Secondly, the accuracy of the results of
drug use evaluation using data from electronic
databases when comparing with the data in
medical record was based on the availability
and completeness of the variables and also
requiring the data of key variables has to be
recorded in the electronic databases. The more
completeness of data in the databases, the higher
accuracy of the evaluation there are. This study
showed 98 percent of accuracy of the results
evaluated by CAAT compared with the results
evaluated by conventional evaluation method.
To confirm the high accuracy of the results,
verification of data extracted from the database
was done by checking the data retrieved from
electronic database against the data in patient
records case by case. This method was con-

firmed by the previous study that the accuracy
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of each replicated extract data for DUE is
verified monthly by manually comparing a
sample (approximately 40 records) of the
prescription data against the original data.' Tt
was found that most of necessary data in patient
records were the same as in electronic data-
bases. Therefore, the present of the results
were highly accurate.

However, drug use evaluation resulted
from CAAT were 2 percent different from
the results evaluated by conventional DUE
method. It was mainly affected from different
laboratories checked date as shown in the
databases and in the patient records when
comparing the set of data from database to the
data from patient records. Findings showed
that number of patients who had laboratory
checked date in the patients records were
more than number of patients who had labo-
ratory checked in laboratory databases. It was
possible that the patients really had laboratory
checked date as same as laboratory checked
date documented in laboratory databases, but
they visited hospitals to see doctor on the day
after laboratory checked date. Thus, the labo-
ratory result would be recorded in the patient
records on the visiting date instead of the
real laboratory checked date. Another reason
that may cause the difference of the laboratory
checked date was a patient might had laboratory
checked outside the hospital. Thus, laboratory
results should be recorded only in patient
record. These differences might have main

effect on the patterns or steps before initiating
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atorvastatin use. Because the difference of
laboratory checked date had effect on the
accuracy, the researchers must concern the
acceptable difference of the laboratory checked
date when laboratory checked date was included
in the drug use evaluation guidelines.

Thirdly, evaluation of the use of ator-
vastatin by CAAT could be applied to evaluate
the rational use of the other HCDs efficiently
in developing countries, because some deve-
loping countries have been introduced the
computer system to the medical process in
their health system either for medication
database development or for the medication
reimbursement purposes. In Thailand, most of
the hospitals did not have unique database in
the hospital database. In general, evaluating of
rational drug use has been conducted manually.
Only some items of high cost or more specific
drugs have been evaluated because the con-
ventional method consumes much more time
and human resources.

CAAT was developed to improve the
implementation of DUE for monitoring the
use of HCDs by using data from different
electronic database. Its accuracy of 98 percent,
when compared with the conventional DUE
method, was quite high. When using CAAT
to evaluate the rational use of atorvastatin
among the outpatients of the four regional
hospitals, it consumed time and human
resources much less than manually. According
to the results, CAAT will be useful for the

policy makers in national or hospital level as

Employee Medical Insurance in Thailand

well as third party payer to monitor the rational
use of drugs. This approach could be applied
to other classes of drug that have high expen-
diture. There are many drugs that should have
rigorous monitoring for appropriate use (e.g.
cloidogrel, anticancer agents, certain anti-
diabetic drugs, anti-hypertensive agents,
NSAIDs, etc.). For each drug, individual stan-
dard algorithm should be developed by the
experts in each field for more acceptability.
There were limitations of the evaluation based
on the coding system of drugs, laboratory,
and patient characteristics. To make the CAAT
system to be used conveniently, the national
coding system of drugs, laboratory, and patient
characteristics should be established.

This study was specific to atorvastatin
only, however, our results from the four hos-
pitals showed only 15 percent had appropriate
use of the drug. This led to significant financial
burden for the government from these hospitals
at the amount of 2,237,500 baht. At the national
level, the number should be significantly
higher. Thus, if the algorithm and theevalua-
tion using CAAT are implemented based on
national policy, considerable saving from drug
use can be achieved.

Interestingly, despite comparable thera-
peutic outcomes between atorvastatin and

simvastatin, >

prescribing patterns among
health care professionals preferred the use of
atorvastatin. Thus, to fulfill our goal in cost
reduction while maintaining desirable thera-

peutic outcomes in the patients, before imple-
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menting this algorithm to other health care
settings, clarification of the program objectives
and therapeutic efficacy of these cholesterol-
lowering agents to all responsible health care
professionals is essential.

There are many generic simvastatin
tablets in Thailand and several studies of bio-
equivalence and efficacy of generic simvastatin
tablets among Thai people were reported.'”'
At present, generic atorvastatin is not available.
The factor related to the availability of generic
products plays a pivotal role in the difference
of the price of the two agents. This may lead to
our observed results in extremely high dif-
ference in the drug expenditure. However,
when a generic atorvastatin formulation be-
comes commercially accessible in Thailand,
the price of the drug will be reduced. Thus,
this may affect the measured financial burden
in other hospitals which may adopt this

algorithm into their use in the future.

Conclusion
In conclusion, our newly introduced

computerized algorithm in atorvastatin DUE
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Kamsekeaw J. Development of Quality of Life Database and Effect of Treatment on
Quality of Life of Breast Cancer Patients. Thai Journal of Hospital Pharmacy 2010,
20(2):124-33.

The objectives of this study were to develop quality of life database of breast cancer
patients and to evaluate the effect of treatment on patients’ quality of life (QoL). The study
was divided into two phases, Phase I, developed a QoL database, and Phase II collected data
and evaluated QoL of breast cancer patients. The study was conducted in all new breast
cancer patients receiving the first treatment at Khon Kaen Hospital. Data were collected every
month during treatment for 6 months. Functional assessment of cancer therapy-breast (FACT
-B) and Common Terminology Criteria Adverse Event (CTCAE) version 3.0 were used to
evaluate QoL and adverse events, respectively. QoL scores during the period of 6 months of
treatment were analyzed by using a generalized linear model (GLM). There were 173 patients
recruited in this study, mean age of 50.1 years (SD=12), mostly married (77.8 percent) and
having highest education of primary school (89.6 percent). One hundred patients had
completed data during the treatment period of 6 months. The majority of treatment was
surgery with adjuvant chemotherapy and hormone therapy (37.5 percent). QoL at the 6"
month was not different in most domains compared to baseline. The trend of QoL during
6 months was also not different, except breast cancer subscale (BCS) and Trial Outcome Index
(TOI) scores where better scores were reported (p<0.01). Most adverse events at six months
after treatment were nausea (62.3 percent), Eastern Cooperative Oncology Group (ECOG)
61.3 percent, and numbness (61.3 percent) with mild severity. Thus QoL database helps
physicians to determine the effect of treatment on patients’ QoL, and enabling the follow-up

and evaluation of long-term effect of treatment.

Keywords: Quality of life, breast cancer, adverse events, chemotherapy
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Mean«SD  Mean«SD MeannSD  MeanwSD  Mean«SD Mean«SD  p-value
24.5+3.6 23.9+3.9 23.4+5.3 24.2+4.4 23.8+4.4 24.7+4.9 0.326
18.35.7 18.1+5.3 18.5+5.1 17.9+6.0 17.1+5.4 17.8+5.6 0.550
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25.4x4.8 24.5+5.5 24.2+6.4 25.7+5.5 26.6+4.6 26.8+5.5 <0.001
102.8+17.8  100.3£16.7  101.0£22.9  102.2+19.5  103.2+19.9  105.7+21.4 0.307
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p-value (generalized linear model, repeated measured)
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Pongcharoensuk P, Saampradit S, Hongsamuth D, Saranurak P. Study of Drug Utilization
for Outpatients under Different Health Insurances at a Community Hospital in 2006.
Thai Journal of Hospital Pharmacy 2010; 20(2):134-41.

The objective of this cross-sectional retrospective research was to compare drug utili-
zation for outpatients under different health insurance schemes at a 90-bed community hospital
in Samut Prakan Province in 2006. Population in this study was all outpatients at the hospital
during October 2005 and September 2006. Data collected from electronic database were:
demographics, (gender, age); health insurance schemes (4 categories, Civil Servants Medical
Benefit Scheme, CS; Social Security Scheme, SS; Universal Health Coverage, UC; and self
pay, SELF), date of visit, primary diagnosis, and number of drugs and costs per prescription.
Totally, there were 181,376 visits for 61,289 outpatients. Percentage of patients under SELF,
UC, SS, and CS were 46.90, 37.4, 9.26 and 6.70 respectively. However, patients under CS
had the highest annual visits (5.07), followed by UC, SS, and SELF with 3.86, 3.75, and
1.78 visits per patient, respectively. For overall drug utilization, average drug cost was
71.69 Thai baht (3.60 items) per prescription. When classified by health scheme, the highest
drug cost was prescription under CS (134.20 baht, 4.04 items), followed by UC (80.09 baht,
3.86 items), SELF, and SS; 47.24 baht (3.16 items) and 39.48 baht (3.12 items) respectively.
When comparison among health schemes was made for the first 10 group of primary diagnoses,
it was found that for acute diseases such as common cold, CS patients had higher drug cost
that the others. However, for chronic diseases such as diabetes and hypertension, patients
under UC had higher drug cost than SS and SELF.

It is inconclusive whether the different drug use was a result of different disease
pattern or inequitable health resource utilization due to different budgeting among ditferent
health schemes. Therefore, more studies should be done to further identify these factors and

to make efficient use of health resource for the most benefit of Thai people.

Keywords: Drug utilization, outpatients, health insurance scheme
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Watbamrungsakul W, Pongthananikorn S, Chanyongworakul Y, Chongtrakool P.
Influence of Production Environment on Sterility of Parenteral Nutrition Admixtures.
Thai Journal of Hospital Pharmacy 2010, 20(2):142-52.

This research was conducted with the purpose to investigate the contamination rate of
parenteral nutrition (PN) prepared from a cleanroom compared with a traditional separated
room. The study was divided into 2 parts. Firstly, the sterile product preparation site was
validated by placing media plates in different positions in laminar air tlow hood and admixing
area. Secondly, systematically sampling of final products was conducted and tested for sterility.
Each preparation site was tested for 8 weeks.

Results of validation of sterile product preparation site revealed that there were micro-
organisms growth in 70 plates (48.61 percent) placed in the separated room meanwhile there
were microorganisms growth in only 14 plates (9.72 percent) placed in cleanroom. The
difference was statistically significant (p<0.05). The sterility test revealed that 7 out of
748 samples of PN prepared in the separated room were contaminated, whereas no micro-

organism was founded in PN prepared in the cleanroom. The result showed statistically signi-

ficant difference (p=0.008).

It was concluded that the superior air cleanliness was provided by cleanroom system,

can deliver a good quality of PN without microbiological contamination.

Keywords: Contamination rate, parenteral nutrition, cleanroom system, sterility

VNI

01T lin1Inaeaiiaadn (parenteral
nutrition; PN) iJulnwuthdasfianitefiliun
Q”ﬂ'ssﬁﬁmmLAmﬁa:Lﬁ@m'a:nwinmmmma:vlaj
19130 lAT UM THIRNIITLLUNILAUDINNT
Idathaioine mslarmImenaeaifieaaun
hEH m'ﬁn"lhﬂlﬁ@ﬂmﬁué’amﬂkﬂ%ﬁ?ﬁu
am:mnmmiagjiiawmma LATAAAN b
lumssnsawenuna ednglsiany aslwe1nis
nInaaalaaatInIlnzunIngdaunanadszns
Tagnnzunindauinylduasd AUAZIUULIY AD

a & A . s
Azdadalunszu 18aa (sepsis) @9 18130

Lﬁ@vlﬁﬁdmﬂmsﬂmﬂam%aga%wmnmmiﬁlﬁ
NINROALRDAAT 18 AWNLT WIaTUAAUAT A
2IMITNNINADALREAAN'
A6 o A o A A

1IN NIIvRaatiaaadadnlide
M39IYVIRTW LHasanasddszneusasannis
dl v =} o 1 ~ =3
Aldnmanaeaidens ou nInazdilu @nding
waz'lydn  wnsnsessumaasadulavesite
uuafiouazita lailuac19@® Vonberg et al.’
WU 219N IEMInaaatfaaalunian
Aa A ' a ea A
AdaNL " BIdanITAanrAIlaaL e bl -

{ a ; v a 1 v Aa
WONUNA Wazilolialula) 69 GNﬂI‘IﬁLﬂ@]ﬂ’J'I?J

8 & A Aa o ~2 o
TUUTITITUL ﬂ‘*}j'mvl,é‘l,uamwmamsaﬂaz 50



aun anssulsswenuna (Usinalne)

144

ANIIAAINUIIN NBIRITNLHANIINEBA
Wwaaalagin “ananudndunuan aglunisae
miﬂm’ﬂam%aﬁ;a%w'lummsﬁlﬁmomamﬁamﬁ

% U a U dl v
lasin “anidasiianuiludiunsn vemisnli

=) o a U &’
nunasaiiaad lasaiounmoludiaanise (la-
minar airflow hood) LLazéTaaﬁmsa@mu@LLmLaz
. - p . .
wawnahalaaaiia (aseptic technique) wae
sruuarnquamninluniniaeinianlinig
7PRaALAaAANBHNIABLHAILAZIANIY U LNDAARID
. e i 4 o . &
maan1sdueaniienafiadnluszninituwaan
a Aq o A ° vy

NILATINBIAIIN ANIRRDALRDAA b

atnglsfey “swradanluniInaaiudn
< o A Ao o PR &
duildsnied 1ealumiaaana” ssmsdwian

dq’ = dl v A o dl
L’ﬁﬂ?ﬂ“ﬁWluﬂ’]ﬁﬁﬁ‘ﬂlﬁY}’N%aE](ﬂl.ﬂé](ﬂ(ﬂ’] LN

A v

msldinafiadasaiiaiondadanald 1w10

U

muqun'liﬂw,ﬂaumavl,@mwg]ﬂaaﬂL“ﬁaa@mag
I suradaunla £810° A9nu JTUURRY ¥aa
9N TUNUINln1ITUTeIANY 210"
UIARDNVDY DIUNNEANRANMNUTIANITD Uaz
wWaldunnasgiulumaeisandanmsidsdain
et hulsansnua

Iudszinalng Tsswgruiananuuvs In13
TANIRUILN NOIRIINIANIIRoaLRaaaN ey
W 1Ny lauin1TeanuULURUILN NUANEIINY
aanld msuiennasnuuuliiduiosusn uiaurs

o o s X Y

gneanuuuliiiuies zena  Seduegnuiy
UsznamazulouovasudazlssneIuna® agnals
= o A ) A v & &K
Aoy gelideudnlany aslwiAuisanunan-
' A a . @ P &
@978 awnNAadesasTINIUWTauiToves

2IMIINIABALREAA

T3aw mmaﬁﬂmzé"‘ﬁnﬁm’ﬁﬁﬂm gns

v
o o '

FAAINUIIN WBIRITN A NIINADALRDAAIAI LG

& v a
U w.e. 2537 T900NULUURDILAITNBINIINIY

17 190 InIINlsIweNLa

naoalRanaduwasnon lasuunaanaanusiio
NAAENBW e adnadn @ I 1wall w.e. 2551 N9
159WENUNR M ANTIAAIRUIBH NBIRNTN RN
A o ' ' & ') A o
naaaLaaaauvislnd 1Jures zena NaTITU
ANTHANDILATAIRITN AN ALREAG) ATwe
;ﬁﬁ'ﬂﬁaﬁﬂmsﬁﬂmﬁaaﬂ‘ﬁwamm AZWIAEN
e i X 4
lunsndadedarnmawlewsagadnvesarns
e e d o4 X L .
NFNINALRAAINLESUNTUINNNT DIRUILN 3

9~ swrasanlunsnaauandann

Tagilsz 9@

i e X

Wewiaanstwiawisaladwsesonns
dl v o dl =) &) v
NN 1InaaalfoaeNasuNARINAKLY 2a1a
WU UNURBILEN
ada «
3573y

ﬁauwnﬂiznauvl,ﬂ@hﬂﬁﬂaam%aaml,méﬁ
(vertical laminar airflow hood) 91WI% 1 gT il
AW AU class 100 ANNIAIIIU US
FS 209E" WaztAI09USua AT AaluIbuTd
PIUIU 1 LATDY 5’@é'aagji1uu%nmﬁumaaﬂmn
A A A Al ' & e
UInwiuin unawg agalu e w (3U 1)
RIURd oA ﬂi:nauﬁ’mﬁﬂaam%amma
A9 WU 2 gﬁﬁmm LanaLiguLYin class 100
LLazaﬁ'@ﬁaagiuu%Lamwamﬁﬁﬂaﬂu LR1ALNBULYTN
class 10,000 uazdidodtlfouiaTadndsal (chan-
ging room) #0713 a7aLAiULYN class 100,000

L3 g L% &

@uN1a331% US FS 209E I@ﬂ@ﬂaam%agmm
a o A A Aq o A ° '
Iy I NenRnawIN i nInaealiaas I
a o A a o A a A6 o A °
ang‘vxmme"laLwawammwlwmmaamaa@m
ﬁmsmuqummé’ummﬂmﬂluﬁaqlﬁlﬂumﬂ
(positive pressure) L w8 (3U 2) A539puLisaen

Wi 2 u lewn a13a379 aummgnﬁawaa



Vol 20 No 2 May - August 2010

andwazas mazwesaalwnisnda 145

' & 49 v - o
aoANUIEINNI DYDY mmswﬁlwmwaamaaﬂm

DIUNHAALAZAIING aUANNUIIAINNL TV
NEAA AN AIRIIN NIV AALREAG

N130329 UANNYNABIVAY MUNRAR
1170373 8UANNDNADITDI DIUANAADINNT
dl v =1 o g; =) U Aq’
nlinmanaaaiiaadnisinunslugiaaaise

. X et .
waznouanglaaaiarinlaslsis settling plate
method 1@8N1399UHIMITLRLILTAATNAIWAS
d99 nimuluwsznmsuengiaeaise lasanis
\ReaiTanls Ae Trypticase Soy Agar™ (TSA)
g & @« o & & =
laganuamalsadanniuduns ws and lu
@ ¢ < o o
a1 8 YA nIlurpInunuazias rena lag
dawiun1In1 ey guseaeuazuIiinlas
3aUdad1d5UNIIYNANY £01AFIUUILINLT D
wazauguaaaitadioii“daanlilama (UV)
Wuaneagneias 20 win ;ﬁ%‘m:éfaamﬁwm%aa
. & & v A

weigny laenis 2w anu waan fhtatnuas

A oA o ' @ &
i]%lﬂ PEVIINEND] ‘deLﬂiadLL@lGﬂﬂﬂYJﬂﬂi:LnﬂﬂadL‘.lJu

q

[
) 4

FRAURDATANT~ % 31N ;ﬁ%’ﬂ%aﬁwmm 2814

U 5/ = 6‘: A o 6 3
dusaaradnaTaniladan 70% ueanazad uid
M IIRBITe Haua i g dagy 1
X X .4 A
WA 2 1A8NUBIWIIRLITaALRIIN 6 22 lNiTa
9 maen LNaLIwHAAILANAL MU IMNILALILTE

A

Qmﬂ@lﬁ”m? nuameduiian 30 wfl uan
F9tarh 1 in ‘Liwvl,ﬂfl_im%aﬁqmwgﬁ 37 89fM
waldy wia 7 W szysliausziwinues
qa%wﬁwu

MINA BUANNUTAINLE 8B INE AT UN
p1mIRlAnavaeaLEane N1sNa BUAIN
Us1A91NLE 09 09NAA T 81T A LN 9M a0 a
Aeamannns asnmiion u vhlawd® direct
inoculation I@ymmngmﬁamﬁ fa double-
strength Tryticase Soy Broth™ (TSB) vna au
I@mmi;wmﬁmﬁmsﬁmmiﬁlﬁmmaamﬁa@@h
207 1, 5, 10, 15,... LLa:m’mq@ﬁmﬁwﬁﬂlu
uwdaziulasga 138raIBIMITNINAALREAGN

FIWIB 10 VARAAT 18Il IN0IMITLALILTO

3
6

1 Laminar airflow hood 4

Door

Shelf 7

PN admixing
room

Air
condition

o

311 1 awnislumsnsnuaimaasadeluiansn lagnsauaunwsniaasniny



aun anssulsswenuna (Usinalne)

146

17 190 InIINlsIweNLa

3
6

1 Laminar airflow 4

5 Pass

box

PN admixing room

Cart7

Laminar airflow hood /

Airlock

P

Changing

room /

s 2 ALl N399I A BT LD 910 LauINIaINALRUINR AL RUAN AL

Aa

TSB 3474 10 URAAAT miwvlﬂﬂm%aﬁqmﬂnw

U
A

37 a9fLnalde  LHwa 7 % UTHAVIIATN
fiwy

N1INA DUNAAIUANYINUAZHAAIUAN
ay na auwamqumniﬂﬁ@@ﬂf’]ﬂi:ﬂ’ﬁi’wmu

10 3888a3 1 asluwina1nisiausita TSB

Aa

IUIN 10 VARAGT ﬁwwm%a'ga%w ANNTDE WU

11 2m13RBaTe 1wnInsassunsayLavla

289178 18239 °1%§uwamuqmum QUIG]FJQQ

a

wd@aniTe (sterile water) 31I% 10 UAAAAT
1 'ssluvrno1waiaeata TSB 311w% 10 Ja8aa3

(2

ﬁwvlajwm%a@a%w NP uT WM TR
flenutnenidads HAAILANLINUAHAAILAN
auYN 'a"lﬂﬂm%aﬁqmﬁn“ﬁ 37 a9ALTaLTe
Wua 7 1w I@ﬁé]‘amuqummm:é‘amuqmm

9NNA aunﬂi‘uﬁﬁms;M@T'Jasi'mmmsmﬁma

ARDALRDAAN
NNTUTHAWANULANAINI LA NITATI
BUANDNADIVDY NUNNIALAZAITNG By
&/ a a 6 d' v
ANYINAINNLT OV INRAN AT IR TN bRNN
AROARDAAINRBILENLAZHEY =81a Qn”’;msw:ﬁ
lawlt 6 chi-square lasrinnuadiauaaa

a a 4 val
LARDUTUAN 1 VI,’J‘Y] 0.05

WAN15338
= 1 &) 1 % 1 =

mMIAnswUIaandn 2 339 taua nsanmn
TusraInan aauaIng 22 AaAY DITUN 16 TWINAN
W.A. 2550 HNIITNRAIMITNANIINRALRAAG
MIRNA 3,699 TIA LAzNITANEUAEI vaa
AILEIBN 3 WOAINIBW D9IWN 28 TUIAW
W.A. 2551 ANITHEARIWIINANIIRRBALREAAN

NIRNA 3,632 VIA WANIIANEI 1N1TD §1J"|,@°1’@Taﬁ



Vol 20 No 2 May - August 2010

andnazas mazwinsaxlwnisuaa 147

' & 49 v a o
aoANUIEINNI DYDY mmsnﬁlwmwaamaamm

Fungi

Fusarium Aspp.

Nocardia Aspp.

Serratia spp. ]
bl

£

1]

(=

S

5 Pseudomonas spp. o
8 UGB

S

€

k] !

§ Klebsiella s ;’ 7777777
=

W number of microorganisms growth
in cleanroom (cfu)

3 number of microorganisms growth
in separated room (cfu)

Bacillus spp.
A _

Corynebacterium Aspp. F

Micrococcus PP,

Staphylococcus

coagulase negative
A

Number of microorganism (cfu)

31 3 “ﬁﬁ@LLa:ﬁi’wumL%aqa%wﬁwuluﬁaa LANALRZHBILEN

1. N1IAIN aumwgné’fawaa a1

'
A A

NHAA @329 BUANNYNABIYDY MUNHEADINNT
AI v =} o dq/
Al¥EN19180aL800e1 La8N1TINIINUBIRITLRE
\Ta TSA 9MWI% 6 1% e uriaass nalu
ﬁﬂaam‘%a wardn 1 aunneluuSiiwain ¥
TN ANIaeAA0AM LABEILAUIN 6 3T
Ldadauenisiioasessn welhiduna
AIWANAY UdAT DIUNKEA 9zvin1Ine o
YY) I & & L 6
NNIUIUNT WD USFNI Wuwan 8 Yan
o i X
NANING 8y WuIn InsduidautTe
aafnluanuemadoada ulngiluausn las
ANl HINUDIMITLRUITOGIWAUIN 4 UaE 7
& A A ' | = & A A
I@m*’ﬁaﬁ;amwwwu wlngiilwsauuaiSounsy
UINLATNULTARUATILTOLATNALLALLTAI1T19

=

Wniay TuwueNves 210 wuin Hi%B09aTw

q

dwlaunluawamisdoadatasun uas ulng
& d‘y a A a %3
WulTauuansordaunInuIn gk msl,ugﬂ 3

1l 1 a J a dv
wazlinudn  HiFesafwduibouluaiuainis
LRUILTRANAUIN 6 NI IURBILINLAZHEI £81a
b adliAndInNNYIIMAIN N DAV AIBIRITLRE
Wanldne au wasilewSouiisuanudvedide

o4& X X .

Qawwwﬂumaulumummnamma WUl Iu
v a o dy dq’ a
RaIwen uam’m'mﬂmﬂaumaamaqamwiumu
pTisaga ndlures zenalunndiunis
uazlianuuand1dad19iive 1A (p<o.05) lu
AURUIN 2, 4, 5, WA 7 A9 AIlAIT19 1

2. N1NA auANUSI@INNLTBVDY
a (% 6 e v ~ [J a o 4
NRAAMI 91N AN IRADALADAAT WRA U

A o A o A a £ %
mms‘nl%mama@Laa@]mwgmmwmﬂuma

LUNNIRNA 3,699 1A Qﬂﬁ’]&l'];MLﬁa‘Yl@] a2y



aun anssulsswenuna (Usinalne)

148

17 190 InIINlsIweNLa

o d" s/ dl = dg‘ v v
A1319 1 mmummm:mmmmsmmLm‘nwuga‘ﬁvvﬂmﬂau’lu%a:nmmmwaa <010

Waguan
A A e
21M13LA8ILTD AN (38882)
NUMTABITE TSA"
. LA
AWAWIN 1 (n=24) 4 (16.67)
. LA
AWAUIN 2 (n=24) 7 (29.17)
. LA
AWAUIN 3 (n=24) 7 (29.17)
. LA
AWAUIN 4 (n=24) 21 (87.50)
o p oA
AWAWIN 5 (n=24) 9 (37.50)
o p oA
AWAWIN 7 (n=24) 22 (91.67)
VIINBIIN 70 (48.61)
270a1M13L8894%8 TSB 7 (0.94)

>
oy £91A

anaid (Yawaz) p-Value (x2, df)

2 (8.33) 0.333 (0.762,1)
1(4.17) 0.024 (5.400,1)
3 (12.50) 0.143 (2.021,1)
0 (0.00) <0.001 (37.333,1)
o0 (0.00) 0.001 (11.077,1)
8 (33.33) <0.001 (17.422,1)
14 (9.72) <0.001 (52.706,1)
0 (0.00) 0.008 (6.845,1)

n £ & 13 ;oA & = W o a a
ﬂ']ua']‘vﬁil,ﬂUGL‘EQI%@'\LL%%GYI 6 LﬂuNﬂﬂ?UﬂNﬂU QJVL&IVL@%']NWLTJSUULVIEI‘USL%@']']TN

A1379 2 HANIING aummﬂﬁﬂmnL%amaawamﬁ'wﬁmmsmﬁmmaamﬁamﬁﬁm’%‘wmnﬁaumﬂ

51;{ IAIABDINT umimmsﬁ‘lﬁ‘

Twiwda e NWNABALRBAGT  A1ALUNTT W L‘Z’yaqaﬁwﬁwu

27 9.9. 2550 Bs57 Adult TPN 9/12 Staph coag neg.
B1o3 Adult TPN 2/12 Corynebacterium spp.

3 W.8. 2550 B106 Adult TPN 2/12 Micrococcus spp.
11 W.8. 2550 B3s Pediatric PN 3/5 Staph coag neg.
14 W.8. 2550 Bo2 Adult TPN 4/7 Bacillus spp.
17 W.8. 2550 Bas Adult TPN 3/8 Staph coag neg.
4 W.8. 2550 B2s Adult TPN 5/7 Micrococcus spp.

AMNUMAINNTE INUI% 748 VIA UWASWLIN

(2
a A

a a Qa 6 o a dq’
fuAadusiiwin 7 190 Adesadwilwilon
t:l' a s 6 t:i v
(1719 2) lwpmenndanusianrsnldnmaea
o A a & 9 &

LRAAATLAS NI LUK £aNaNINNA 3,632 VI
dwﬁmﬁmﬁﬁgﬂﬁﬁm ! Wane auANNYTIEN
WadnuwIn 728 17a wuinluidnisdudenide
98TW lagKanIuQuuINaaaanIsAansIwLin
& a P A o & g &
\evadiwiuion S MR 9 IMTIRB TR
nwTnsassumaasydulaveasale Tuamed
wamuqmu"lxiwumuﬁty,Lauimmau%a TR

v & & & & & deae
IﬂLﬁuﬂ\‘iﬂ’]’]Nﬂi’]ﬂ‘ﬂﬁﬂL’H@TﬂdE]’]‘Iﬂ’]iLﬂEJx‘]L‘HE]‘Y]l‘H

N6 8y WNaUIoUNNUAMNLANGAIIVRINANIT
NA U WUIHAAN 8N RIINIAN1INRBALRE
o A A & o Aa P & A
@rmLmymumﬂﬁaumﬂmmsﬂmﬂaumafgmw
1 (- % =Y 04 dl =l &/ v
LANGNNUNRAN N NLATINIUINAREI ¥014
ad198%y 1AN19 4@ (p=0.008) @du adlu

A3 1

F130kHA

N130T79 8UANNYNABIT8Y DIUTINAY
a a 6 dq' &, ad U
naaA il Aan@e 1uislasdanlunime au

& A o & A A a
AMUUIAINNLTOVDINFON UV UTAINNLTONHAG



Vol 20 No 2 May - August 2010

andnazas mrzwiesaxlwnisnda 149

' & 49 v - o
aoANUIEINNI DYDY mmswﬁlwmwaamaaﬂm

& v & A . <
Iuan swasenung lasid settling plate 1w

FINRINITATID 8UAINY £01ATDI - JWIAFAN
lunsnaaaiu USP 31 (2008) u@idh ddadnna
A A AN o
Tun1sUseiiunaniing au Liadannuan laa1a
ﬂmﬂmﬁauvlﬁmnﬁﬂmamgm’iumaammﬂ
°um<ﬂ°naaa%mﬂﬁumuaaylummﬂ LAZLIAN
lumne au 3918 1100379 DUIATWALIL
aauluamalansnualuuSiimnu’ udatels
A9NN ATN1INe auft AdpARINUNUAANIIN
A A A o g
m&mﬂ‘nLLmuaaslummﬂﬂmﬂaulumamnmm
Tagasy wazAtnIna auh sedarldanutaunin
ad A A s % " v % 4
Ana evdu et ldduden lidasldpunand
A A A A ° A
wialATadiloNgnnn 13130779 Wl nauniien
Na aUlAAReANAT LaZlTRUNlRINING auttas
2R & aad
9 duwIsNva: vluniIme auay 010289
“awadaulunndan ansalanniu uaz
ina avlhiTududaslanutngianizn>”
IINMING AUNINNA 24 39 11 8 “Uaw
. 4 A L e i X
INWERE WNNRG WU aanUwanide
aqa%w’lumummnﬁmL%aﬁwuluﬁaaLLﬂﬂLLa:ﬁm
zanalenuuandinuwaealine e lasawz
Tueunusn 2, 4, 5, way 7 luvaeNauaInIg
X Xa e a4 4 .
Readaluauwrien 6 DadunanuguaL Taiww
tg/ a ¢§ v & =3 A?
\TOIRTW T4l AIlFARIIANNY TN eV a9
oWmTADUTe eaiwiwy ulngilukesusn
W TanuaiSownTIUIN LaZOINUTaLUANLTY
WATUALLAZLTEINLEUNY FINUIN N191NANT
Uwlouan@iniaiu wulng 1w Micrococcus
spp., Corynebacterium spp., wazu19 udwitlon
IN"IwIa8ey LI% Bacillus spp. WazlTasn'

MIVANANITATID auluﬁ’aa €918 WU %

¥
A A A

EO o v &
omaReaTe ulng lidweeatwdwieon uas

9

& A A \ & & oA
L‘ITEJQEI‘ITWWWU ’J%&J’lﬂLU%L‘EaLLUﬂVlLiULLﬂi&I‘U’m

g . i o e
F301037 w1 nnIUuienaniinig laans
Yutlanlu arunndasraziianisduionann
“am@é’aumwamﬁwmm'mmluu’%nmwﬁmm o9
du wng @il nsdwiaulundo it
16 Tasmsduidan wrsaiialdannimsiafen
"l,mmaoqammﬁayjmﬂuu‘%nm UNNIALN
LLﬁmm:ﬁfdag;ﬁas]ﬁ'mﬁfa**ﬁ'uuamﬂ'd wnsadaataas
mgmﬂfmma”au"l,@i”ﬂizmm 100,000 8%N1A
' P v A A a '
dauf wardinisefenlniazinisUaatsasy
A X & o a o @
W% uananiu Gianafiannnainingnie
A A P . o A a o &
209nUman Sl 2 unANEa a9% N3
Iszuuvas zenadadudugiunanlunisaasns
nmsdutanwvas suasanle aunudald ° an
NANTING 8L WUIN WAT baINHad a1t
nldauanasguses USP* luameNinanina au
AN o o a A
nlamniasugniinananasgiwlduin onaiias
v v l&’ v dl U ¥ o
ﬁnmaaameLazg}ﬁJaa@malumampaﬂ@mmi
& v o ' A v
NA aUWW bAHNITITINUNIWINNTT 20 Dud
a P A & & o o % &
il auialunInUaINTedveglaeaiTe
LRZUSIMAN N1 TIDudDINAVIRBILEN LT
ims = waatﬂuluu’%nmquﬁao Taduyuinaou
A o [ o & AV o
AYAN 2019 lGEIN A9 NANIING aUN ba
& A a 2 o ' a P
NI 89 DwNuEa 398910 WwrsnIeufsy
o R ¢ A A A A
nuldagng wyIol 1iesanauL auvedlaIedile
LLaxqﬂﬂszﬁﬁLL@ﬂmaﬁu NANIINA AU 39 11T

;ﬂ"l,@i”dﬂ aas1nsUwionvas” swasaumulu

'
= ¥ '

a9 zonaduuwildunaztasninluiesuen agnals

o o

AGIN NITANENTR HITTRIINA b UAIUYDILIAN
T1n139199 %3889 Liasanan by
¥ X . .
199U DIRNTLRUILTALNES 30 W enavayly
Walflsunuanasgiuaed USP fuuzinlinngau
2IMITLRLITONINATN 60 W ImsAnEIGia b

39AITVLIUIFIUNNTINNUBIRITLAL I TR



aun anssulsswenuna (Usinalne)

150

919219910 TL AT 0 1T Aaa A U AiNE A
pvnIfilinanasaiaas elunsaie au
mytwdenluduaeunmsnaadiy

NG BUANNUTIAINIE 8 BINE AT UN
Huduaeud °wﬁm§u@aumﬁaluﬂwsﬂauqmqmmw
yasndadmilanngelaganizlunsdivas
mMIndadsnafindaaaita’ udatslsAans
mMna audt 1 ansau asisanwleannie
PoIndaS NG laTInue nlfinafians ‘u
wazinafialaaaiiefitnun: NazTIuaadesia
e

USP 31 lamwuaisunasgiulunmime au

ad A

dﬂ/ a a v .
mmﬂmﬂmnL%amama@nm‘ﬂvﬂa 2 79 A8 direct

v
awv A

inoculation Waz membrane filtration WYY

aad,

\8anlt3d direct inoculation twstduitnine
wazerlFingla 9 filamn AansUwilawan
TuABWNNING 8UEHNTN qﬂnstﬁﬁiﬁums
na auligesn lidasldanudeimaanzdm
PBIYAIINTUINUN weagalshaN Tadnaved
354 da fdenwhlunime aunsdwdones
qa%wﬁmiwﬁn’i%%ﬁa” otn3lsAa Fosnait an
uitlaTapnsldomsiaeadendanududu 2 v
(double-strength broth) B9 W3NG BUMS
ﬂmﬁaumaaﬁ;a%w%ﬂuﬂ‘%mmﬁaﬂ“"‘” waz e
NNNINA aualatdm el 40-60 WA waINNT
RGN

1NMT  WA0EN4 HAAA U1 TA LN
WRAALREAAT 748 @108719 INITWIBNITHAG
3,699 U0 MABILEN WAT 728 @18819 1N
IAIUIUNTHEA 3,632 VU0 WABI 281@ WUMT
ﬂmﬂyam%agaﬁwﬁwmu 7 ¢natg (3auaz 0.94)

Tuwasuon luvmeNal0819n ‘NANNRAN U L1k

9

#ad :m@"lajwul,%aﬁ;a%wﬂmﬂau WaldSuunsy

17 190 InIINlsIweNLa

AMVLANAIVDINANIING DU WUIN NRAA A
A o A o A o & 9
VTN FNIINRAALA DA TILATINTUIINRBILEN
ﬁﬁmi'ﬂmﬂam%aﬁ;a%wLL@m@mﬁ'w'&mﬁmeVTﬁ

a £ [y ' A e o o A
LATUNTUINNABY £810E 9Ny 1A DY Ba-
v @ =2 . 19 A o
ARDINUNANIIANMIVAY Brier et al.”® TInIng
=1 a Qs t!w tg/ a a o 6
LﬂmummJa@mmiﬂmﬂaumaga"ﬁwmawa@ﬂm‘m
- & A4 oA o
graaUnaanTenuaaunlds zonauazniolu

A

o g4 L e I
@ﬂaamﬂna FINUIN e n1TUuldautmaasaw

a
a a Fd‘ a ¥ v ; v ' dl a
1uwa<ﬂnm€mmammUlm@ﬂaammuaﬂmmwa@

o as =2

vuldz zeaadafiiy MAy 39 o uld
i iy egniinadenislwilowdaninyes

v A

a w 6 A n' v di U a
NRAN U @B mmaamuagwam‘lé‘lmmﬂuﬂ
UaaaLTaat19Ln3In3a
A = ' ' A A A
Wadnwdall wudn mumaagmwwﬂu
Wonlunaansianmisnanasaiioaan luwaswen
& A a o A A P a %
L‘]iju@L@yaﬂuqa’ﬁWﬂﬂuLﬂaulu JLIARDY
IUB199810INE1 1 AIbALARDIAINN WU
319" swasaNlunInEanuaNUIIAIINLTe
a o & d a a o &
YDINRAN ANUTIANNITONHNAAIIN IUIARDNWH 9
lagNaNTI8% ASBARINUNANTTITTEY Whyte
et al.?® TINUI1 aaNTUw UV INRAA U
& A & A a o
UeanipaLing SUuiagmnInyes snasaNln
MIHAARARI LATWLAINN ”wﬁufs:wjm%aga%w
A A A o A A =
Anvananawaznwulunian iU an 39
0190 ?ﬂVLGT’J"] nsUwdauisavaInfan
Unennize ulrguianeimedauszan 593090

a a o

WuunasdwlownanluuTnos munNnaanfan s

o

v
= v

Uaannie ad19b3naNN NI HR wiaz
1 a dq’ tﬁy a a Qs 6
WU wmiﬂumaumaqmwiuwa@mmﬁmmmi
dl v =} o Idl a U
Alvmsvasaiiaae udtilafaanauniizvasgie
ﬂf,juﬁ"lﬁ%'nmmiﬁlﬁmwaa@Lﬁa@ﬁwﬁﬂm’ﬂau
\a9adin wu Vl,aiﬁ;jﬂamw’l@ﬁﬁmmm @909

a ¥ = é I U =
amzaamalunsze 1dea Feonadulyleqdn Tadw



Vol 20 No 2 May - August 2010

andnazas mazwiasaalwniskda 151

' & 49 v - o
aoANUIEINNI DYDY mmswﬁlwmwaamaaﬂm

ArelWiAanzaadalunszu (Hoaun wlyin
auLALAAR LTU muwmaaﬁaqa%wﬂﬁn 21
we nzlnsuinis uazdfadonmanugnasy B
lunzdsnd L%aqa%wvlaivl@?ﬁaiiﬂiugﬂwm
palii

a

dl“’ dq’ s
am’]msﬂul,ﬂaul,"naga"ﬁw

a L 6 S =t .
Iuwamnmmﬂ‘ﬁﬁmﬂmauu N wmqmmmﬂﬂaw

' & A
agn9'l3na

Tunn s iuwdsnisnega anusutanlnnig

HAA QOANIWUB IMAREN TINNIAMNTIUNGY

Aad

1BIYARINT LLmuQGLL3®§ﬂNW®ﬂ .9 ﬂ’]{L’ELV]ﬂﬁﬂ

UsaaiTeatnaiaisniavesdinioudinaiu s any
d' A A a A o A

WaaaauL ganaziianTlwienanngdiaiow
WATTUABUNITATEN 1T% NIUwdanainnis
Wl Sadu waguited dalunmsdwilewisa
PoInRaAMAUAINT  wazadsUjuda 1w
¥1a337% PIC/S* Nuugilviinane aumnaiia
Usaaiavasfinihaisunaadmaidnaanise

' v A &
agnasdas 1 a9

1N 1391999

1. Wershil BK. Infection and parenteral nutrition.
In: Lebenthal E, (ed). Total Parenteral Nutrition
Indications, Utilization, Complications, and Pa-
thophysiological Considerations. New York: Ra-
ven Press, 1986: 341-50.

2. Opilla M. Epidemiology of bloodstream infections
related to contaminated substances. Am J Infect
Control 2008; 36: S173, e5-¢8.

3. Vonberg RP, Gastmeier P. Hospital-acquired
infections related to contaminated substances.
J Hosp Infect 2007; 65: 15-23.

4. Allwood MC. Microbiological risks in parenteral
nutrition compounding. Nutrition 1997; 13: 60-1.

5. Kastango ES. Blueprint for implementing USP
chapter 797 for compounding sterile preparations.
Am J Health-Syst Pharm 2005; 62: 1271-
88.

¥
E‘].INRLLR&‘IIE]L WLk

(%

AINNHWANITIEY gﬂvl,@i”dﬂ $99 2010

“swrasanly UNHRAN zo1aniwesnen @9
ANTNTRISUMINRANAAN UHN D1AITNNINRDA

A o Aa A A &
oA Nl mAING dsraannnisduidoawlae

= =3

AnTN nsaneInadIidalylunisasie au
Qmmw“mmﬁau‘lumwamLm:msmw 2y
AUV INRAA WU AINNLTD Aa
27191 T0W T RLITANINNIT 1 Tha Wl 1N
A Yo X

3997UTHAV0IL T AN INTY BAZEIINIUBINT
X X weE 2 . -

WeaTa lTandisNdnan"u ANTZLIUNTLATY
LﬁaLﬁumwﬁ'ﬂaluqmmwmawamﬁmsﬁmmi

dl v =) o
ﬂlmmmaamaa@m

naanssudsene

ﬂng’i%’wamauqmm PNT ARAIW

% v dAd A @ A ¥ ao &
LFATABINNENEIVDN ‘Y]“ﬁ’)ﬂi‘lﬁd’]%?%ﬂ% 14130

°’|L’%ﬁlqﬁ~i’mvl,ﬂﬁwﬁ

6. Sinthawat K. Establishment and Evaluation of
Centralized Parenteral Nutrition Admixing
Service for Pediatric Patients at Pharmacy Depart-
ment of Ramathibodi Hospital. Thesis for Master
Degree in Clinical Pharmacy. Bangkok: Depart-
ment of Pharmacy, Faculty for Graduate Studies,
Mabhidol University, 1995.

7. Leewiriya P. Establishment of Parenteral Nutrition
Preparation Unit at Lopburi Hospital. Thesis for
Master Degree in Clinical Pharmacy. Bangkok:
Department of Pharmacy, Faculty of Graduate
Studies, Mahidol University, 1999.

8. Ingcharoensunthorn P. Clinical Pharmacy Activity
in Parenteral Nutrition Support for Pediatric
Patients in a Newborn Surgery Ward at the Queen
Sirikit National Institute of Child Health. Thesis
for Master Degree in Clinical Pharmacy. Bangkok:
Department of Pharmacy, Faculty of Graduate



152

aun anssulsswenuna (Usinalne)

Studies, Mahidol University, 2000.

Sakpanich M. Establishment of Siriraj Parenteral
Nutrition Admixing Center (SPNAC) and Study
of Parenteral Nutrition-Related Complications in
Adult Patients at Siriraj Hospital. Thesis for
Master Degree in Clinical Pharmacy. Bangkok:
Department of Pharmacy, Faculty of Graduate
Studies, Mahidol University, 2002.

US Pharmacopoeia National Formulary USP
XXXI, NF XXVI. Rockville: The United States
Pharmacopeial Convention, 2008.

Denyer SP, Baird RM, (eds). Guide to Micro-
biological Control in Pharmaceuticals and Me-
dical Devices. 2 nded. Boca Raton: CRC Press,
2007.

Whyte W. In support of settling plates. PDA J
Pharm Sci Technol 1996; 51: 201-4.

Ramstorp M, (eds). Introduction to Contamina-
tion Control and Clean Room Technology.
Weinheim: Wiley-VCH, 2000.

Strohl WA, Rouse H, Fisher BD, (eds). Lippin-
cott’s Illustrated Review: Microbilology. Phi-
ladelphia: Lippincott Williams & Wilkins, 2001.
Akers MJ, Larrimore DS, Guazzo DN, (eds).
Parenteral Quality Control. New York: Mercel
Dekker, 2003.

17.

20.

21.

22.

17 190 InIINlsIweNLa

Hoffmann KH, Smith FM, Godwin HN, et al.
Evaluation of three methods for detection bacte-
rial contamination in intravenous solution. Am
J Hosp Pharm 1982; 39: 1299-302.

Miller CM, Furtado D, Godwin HN, et al. Eva-
luation of three methods for detecting low-level
bacterial contamination in intravenous solution.
Am J Hosp Pharm 1982; 39: 1302-5.

Dechant RL, Furtado D, Godwin HN, et al. De-
termining a time frame for sterility of intravenous
admixture. Am J Hosp Pharm 1982; 39: 1305-8.
Brier KL, Latiolas CJ, Schneider PJ, et al. Effect
of laminar air flow and cleanroom dress on
contamination rates of intravenous admixtures.
Am J Hosp Pharm 1981; 38: 1144-7.

Whyte W, Baikey PV, Tinker J, et al. An eva-
luation of the routes of bacterial contamination
occurring during aseptic pharmaceutical manu-
facturing. J Parenter Sci Technol 1982; 36: 102-7.
George RV, Dockrell HM, Zuckerman M,et al,
(eds). Mim’s Medical Microbiology. Philadelphia:
Elsevier Limited, 2008.

PIC/S Secretariat. Recommendation on the
validation of aseptic processes. 2009. Available
at: http://www.picscheme.org Accessed March 1,

2009.



NIna: Toxicology

mé’uﬁﬁﬁi’mqﬂiz IALNBUL uadayamyimmannise UM INTANAUINUAUABINGN
1 L Aana é = v A o 0‘4 | 1
Pa3otn wnIIN ISIweNuNadInT SeimTuImslasn wnIesea 24 1 lausnnduiainia

| A 6 ' o ¥ A [ v
31 LLazllLLW‘Y]Em']ﬂIix‘]WEl']‘iJ']ﬂ(ﬂ']\‘i"] Y]’Jﬂi:t‘ﬂ?ll"ﬁﬂiﬂ'ﬁﬂEl']x‘]ﬂ'l']{‘]"ll'n\‘]

a L a N6 V1
NI1IUINRIIYN Gl']%W’isl'ﬂ‘l‘iﬂJa &

Common Antidotes Administration

a 6 = [ 6
aq"lm‘ssm Andeannyaed, n.u. (awnseduazlnrua asnensuwng)*

%é’fﬂmi%'ﬂm;jﬂwﬁ"lﬁ%'u 15w laund
nmsTnsuudszaudszaasg msﬂaaﬁ’umsg@%w
P89 1IRMANGN N3139MIMSA 1IRBBANIN
1My M5 uRe warnsdesnunis WK
Tnyl Folunanmsesnarniasds msldenduie
wwnddasfinnudmmalunnianld fasen
DA UA BN TRATATRNIINB LAY LazU9THRe
dadlTuruIasnaiuaInIInIsafinuasdilog
goinlumsvimssnduindasdnnusziaseis
SHaRGR

Y1 NY 91U UIAINNA INNITAV N 1

1. M3t SUNRINMIAMUABURITIMY LT%
acetylcysteine 1Elunssnnaziduisainen
acetaminophen

2. MIlEnaln antigen-antibody lagdy
ETRR IS SRS PVITNTGER ’L‘*ﬁﬁwmﬂﬁwg

3. NTLSINITTU 1TABINNTIINE LTU

deferoxamine 1Flun13TNHIAITABINALAEN

*mﬂwﬂﬁagamua:ﬁw’?wm dheun sy lsawenuafine

4. mIlF sdmgnives 13RE 1T pra-
lidoxime Mnw1A1zR®aN organophosphorus
Tuunanwil 2e1t wamIdwisendu
Awdlduan léun acetylcysteine, atropine, pra-
lidoxime, W8z polyethylene glycol in balanced

electrolyte solution

Acetylcysteine®™”

Fanos . N-Acetylcysteine, NAC
suuuuIulsenn © Acetylcysteine granules
YUIA 100 LAY 200 NAA-
N3
EHBTHTEHY . Acetylcysteine injection
u
300 UaANINGD 3 NaaaaT
==
nalnn1seangnd

NAC il 1509duas glutathione 1wns
UMY N-acetyl-p-benzoquinonemine (NAPQI)
Fodwwavualariie (toxic metabolite) V48N

acetaminophen AAwdaduuazla wazilasnuns
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U189 NAPQI AULTARAU WANIT28NHNDUD
NAC Hal#nionas 24 2luanasannbasuen
acetaminophen e WU azdaelumaenn
auuad 32 (antioxidation) WumMTInaliuwian
lungunasaiieasuialdn (microcirculation)
LRSI B NG N UNINAK
Pausly

NN I NN acetaminophen
ashinielu 8 TlususnnadlaTuen acetami-
nophen [A#W1a Trwaan1iaaNuLduisedaay
(hepatotoxicity)
v v v
Yoy

ﬁ’]ﬂﬂuﬁj Yhaniiszidunenacetylcysteine
o -~
ALeon

lFdvanuszdaszialudioniideiaidu
lsanaufia wiafdizi@naaaaunainis (bron-
chospasm)
Pregnancy Category: B
a5 laineds 9@

sdupuiudsenin 8113 ulnging

£ 1 ﬁl v a o v a G‘I Qs
loun aaul” andou Mldysuimenlasu
A ' ¥ o e A A o A

laivisawa ldaasld drihedenmadul “andou
an wiasudszmuenldle Tlanslien acetyl-
cysteine NMINABALRBAAILN

3‘1]u,mJmﬁmn%msmwaamﬁaﬂﬁw
WUHUAW wazlornsuwiunans (anaphylactoid

. A a o o o @ &

reaction) TINAMU WWBEALIWIAUALEATIT
lunsvimsediefionmsdindnalingauazli
guiuA (anti-histamine) TNH1ONNDINTITUED I
gGia e
AWIALILALIBUIHITEN

sluuuIulsEnn

241081%7 (loading dose) 140 §a5-

nyudanlaniy laow Wluin 250 IaRaAT 1 A9
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Y INEIG Loy (maintenance dose)
70 fadnudafilaniy nn 4 Hlus 17 053 lay
n wlusin 250 Sadaas nﬂﬂ%ﬂ
(FrenFoumelu 1 Tlus wassulszinu NAC
aslwengn)

sULUUEIRAUIHIININABALRDAAN

YWIAYIHT 150 Nadansudanilaniy
W wlu Dextrose 5% in Water 200 §adaas
srgzanlumsinis 1 5alus wasantiu Twen
2u1a 50 NadnTuaanlaniy W wlu Dextrose
5% in Water 500 A88aA7 J=ZIAWANTLIAT
4 Tl

YR IFaLiag 100 Haansudanlansy
w wlu Dextrose 5% in Water 1000 J8Ra¢T

RIiY) mlum‘su’%m‘s 16 ‘f’JIN\‘]

Atropine" °”’

Bowas . Atropine Sulfate
sduvuen  : Atropine Sulfate injection 0.6
AaanINdalafagT
=3
nalnn1saangns

\Judadudonuuutedu (competitive in-
hibitor) w89 acetylcholine vldiAansduds
Z]Vﬁ;"ﬂ 84 acetylcholine #l muscarinic receptor 8@

NIfanAIIINRaNINAY Ba 13Ranaslunaannal
aamanolasuinuaziii“sedaana (wheezing)
FIUNIIRALNTIVINADAAN aaN1THUAIDS
FUUMAIAREINT wazadannsduila
Bo1isly

INBINITABAN organophosphorus LAz
carbamate 98813 muscarinic annanaIan
ouaN oAt wonanit SvldSnsnnnasie
MnRaREAILRAIN13N19 muscarinic (Wia

nga Clitocybe Uaz Inocybe)
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ﬁmlﬂu@ﬂmﬁﬁﬂs:i’@uﬁ atropine, 130
dafuriayuuay (narrow-angle glaucoma),
nzwalatduisaAalsn@ (tachycardia), 13e
i:uummaummsq@ﬁv‘u, azlnsesdaaslun
1w (thyrotoxicosis), wazlsandaitagonuss
(Myasthenia gravis)
AR

IEdpanusdasislwdnidenmssuna
WaLN3d (spastic paralysis)
Pregnancy Category: C
213 bNIY s 9@

1nuss @i (cycloplegia) 3uiuan
2018 Fwandwda viaagn Hl9
ARIALIMALIFUIHTEN

lunzAmdsunau fouusnislasnisda
Wamsnasaliaaatduwnan

Whwaneuasn 3l atropine Aa NadaszuL
maduriola loun + wndlunasaauuis way
Laimelaauinuazdi " sedasna seuuwalauay
waaatden laun salatduunnnin so asde
wifl awaulafiadiuu (systolic) w1nnin
80 UaALNGTUIAN

ANIUTMITEN desdSurniasnaInennng
NNARUN LLa:@Taoaﬂmmgmmmau %I
1A lFSnEINEABIN Organophos-
phorus waz Carbamate

YwIA1%1 3UN 1.8 Aaansu (0.05
-0.1 fadnsudsilaniy luidn) et vasa
WWoaauwazysziiunaluiian 5 wil dns
aou uasgslidathwune Tdsuamadluirines

yasuwiatdnannitaziaiivens (v anslu

155

a Y A d9 v
ﬂ'liﬂ?ﬂ'l?&l'lﬂ'\%‘w‘]:’}ﬂ‘l‘]jilaﬂ

RRAAANLAITNITIINATT 80 ATIABUIN ANAY
laAaduuannnin so Jadwuaslsan)
YUINYIADLBAY SDURT 10-20 VBIIUIA
g1ndaTlud laslivnaasiniivaaaiidaaen
A A R < A
(mfinsthsfluvenmsgthenn 6-24 73139 1N

flasnun12z I uN AU UNaWIIN atropine LAw

PYUA)
Pralidoxime’™”
Hanas : 2-PAM, 2-pyridine aldoxime
methochloride
sduvuen  : Pralidoxime chloride injection
NIEN 1 NINADIA
<
nalnn1saangnd

vildiawlasl acetylcholine esterase

(AChE) 719uasnu organophosphorus nauun
U
awlalnalas pralidoxime az@ena 1wWa
(phosphate) 7iduagiy AchE aan uaziloanu
nIanawWe tWa (phosphorylation) 989 AchE
u

ni#ila phosphorylated AChE dlaidn ‘nazuu
M3 ageing i (melu 24-48 T2luInasan
"W 13 organophosphorus)
¥ 1 ¥
Dol

Nw1A1eANBAN organophosphorus N1
81N13N9 nicotinic W3RN ININAINLIED ¥ID

J v 1 .
flaamsyuwssthunanaduly ldun eams fasci-
. v ﬁu/ 1

culation, NawLkadauwIy (muscle weakness),
szuudsz m wnasuazmamglasuinal (CNS
and respiratory failure), 621387 (cyanosis)
¥ v ¥
davinaly

Aol d@uwen pralidoxime uazeis

nléTu 19fwlundu carbaryl
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ALon
A1915u0l% pralidoxime nolu 48 T2lus
RRILATU 13 LWTzENRI T uwndn 24 lue
= [ A Y
laglifinsinmfignedas organophosphorus 1z
FewuszaaIny AchE vinlvt™s nw'luatng
onslasnliifiamslaleslad aelu (endogenous
hydrolysis)
Pregnancy Category: C
a5 laineds 9@
= = 1 a a Qs 1 .
Hudswz 9wt anuaulaiaaians (dias-
. & A X AV ver A
tolic) _4IuAIN mmmugﬂww"l,mumm@
pralidoxime N19BRAALEEAA1DE19TI0L5Y YINIW
Wianazialangaidu (cardiac arrest) N1IzN39
289na8dt” 89 (laryngospasm) HaznaNLbawd
N34 (muscle rigidity)
AWIAYILALIBUIHITEN
PWIAYIUT 81 1-2 NTY (W39 20-40
fadansudailansy ludn) W wlu 0.9% NSS
100 UARAAT RUALTINIINADALEEAAT LA
30-60 W17
AnINYIABLIHEY 13891981 pralidoxime
T 0.9% NSS wuaninaaatdaaslugasn
A a o . A o =
500 Hadniudetalus awiafld 3 a @
s 12 nudain (8071 wlumsiieas o
1 n3ulu 0.9% NSS 100 Jadaa7)
LULIAIYAINITUTHITYT AITUTMITEN
' A < e, P < A A
dotibavaunszmiiraWuainaistdunwany
wanldudr 12-24 malug wiw hidaslien atro-
pine 8n w32 "w1Tnnaaviedrunislasan’la
(pralidoxime anavinliAaanmsnanuitasaniss
16 aas drlwedusnuwinenn LLﬁap‘\Tﬂmﬁmmi
YaInaNLhoLaIadlay i wm@lﬁu AITHYALN

pralidoxime)

17 190 InIINlsIweNLa

Polyethylene Glycol in

Balanced Electrolyte Solution" *®

Tanas Electrolyte Lavage Solution
=

nalnn1seangns

< AV =) A

Wu wsa:mmvl,wgngmmnm:uum\u@u
21913 waz b lwiAanis Ty m;a*’nadmfmaz
indaus Sgntidusszunoriiainusiauas ludn
Tuan'l™
yauialy

TFTudseniwdusrszurgiNanisanin
2IWIINAWAIT BINFBIUTIMANL Y wIanawn1I
N1IAANTZNNZE1WT -1~

lumsRinenld wmIuseriasaaaanant
(whole bowel irrigation) [WamdagnIa 13N
NIRNAINTEUUNIILABDIRTOES wgmi 1
o Qs Wd‘ s =Y lﬂl 1 [
wmmd“nvl,mu ﬂiww/m‘naglugmmummcﬂaan

A€ . ~
nDdUI% (sustained release tablet) #IouIA
A LA o o . o

indauaangndfianl ™ (enteric coated tablet) W
50 1isngnaadudiuriuiudud 15w 1nin
aiwy (lithium) uazilsen wiaRNnawreDITY
134 W&@a (body packer)
v v v
Pananly

R Aa A o

WUaunddseI@uW polyethylene glycol
A A o o X A A
%38 mﬂszﬂauauqlummmw Hihofivua @
wiatnuazlilal viatiemola gihoffinnazyias
8@91n bowel ileus, n1zal lnnjaadu (bowel
obstruction), uazgjtlonil Ty mIwlinad (he-
modynamic instability)
o -~
AL an

mm‘%mim@hm’nm:ﬁmz’?\ﬂugﬂayﬁﬁ
a1msiiunien wialaliaan Qﬂmﬁﬁmm‘s
ARULHARI ANy LLa:ngﬂmﬁmiﬁNmmm"L@
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grasfanwmetiung  dosinunazaisin
§a31 wlunisiesrsuandreinwlyluudasde
M3 G9in ATTMsAnEI3ENNTI30971991N
Lan ﬁﬁ’]ﬁ'umfiaunnﬂ%u'd 1% Colon Prep (WR®
Tagdhown onssa 15awenunadsne) o1 1 wa9
(52 nju) dsznavdiy 86.25% PEG 4000,
2.10% sodium chloride, 1.07% potassium
chloride, 2.42% sodium bicarbonate L8 8.17%

sodium sulfate (anhydrous) 35ms138919 14

1an 1501989
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Chronic Myeloid Leukemia (CML)

qné’nmﬁf UUNNIAR, N1, N.4.*

wziSaliaRonuzesiriia ludaasd (chro-

nic myeloid leukemia; CML) 1uuzi591daL8aa
rsienis wuldsasaz 20 vasusSudiaiea
PNNIRNA’ LAAINNIINANBNUS (mutation) Vad
6 v o a A A ' o :&’
VIRAAUNILUA (stem cell) NANITULIAININUK
) ~ A tﬁl 1 o v a =
Wwdadaaunnld tansaviawladind wazd

o &) 1 U
mmumﬂmﬂmmuqﬂu%

Normal
chromosome 9

Normal
chromosome 22

8

§

|

mstialsa

Wquailin \inanmsiilastulon (chro-
mosome) "Wl o uazL *ufl 22 1iams SUTH w
y898% (gene) N vinlwEw ABL (Abelson) 9
ﬂﬂaaguuiﬂsImImNL”uﬁ 9 uazfiw BCR (break-
point cluster region) s‘ﬁqﬂiﬂaaguﬂﬂﬂﬂmu

LU 22 s pandanwduin BCR-ABL 138070

Changed chromosome 9

Chromosomes break
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- chromosome 22
(Philadelphia
chromosome)
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Ei -ber-abl

|
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su 1 nalnmafamsnanewusvesBurinlWiieidu Philadelphia chromosome®
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tyrosine kinase wﬂsnmaannmmmw:nmﬂ
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wanz wlunanszduns Sawadidadansn
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Al wsadjuaeuldadisdsnd aunaodu
13a CML lasgihs CMLazamawuBunfading
WU So8az 98
502199 vadlin CML uidlaiu 3 szoe
(phase)**** a4t
1. Chronic Phase CML (CP CML)
dthe uanagluszozd laowy blast cells (gra-
nulocytes) lwRaauazlunszgnilasninfasaz 10
21N1IU891IALL AIINIINBY NWULBY fa
INIWAResdy 118811913 UIRUNAA LiwriB9
A o U v ~ =1 1 s
nIaaatanlaluios 1UaLt8aaw1 IwIINGI
13130FUNTAALTE L6
MIINIRLNIARRNLAZHALROARDUT
% =) a v ~ =)
Taw Ao Tdwle iafeasn wn uazwy
o ' (=4 =) A
Mdanaialianluiien
2. Accelerated Phase CML (AP CML)

Tuszozih Wy blast cells sl,ul,ﬁamm:"lmﬂs:@ﬂ

Chronic Myeloid Leukemia (CML) 159

Sp882 10-19 ﬂﬂmmaﬁlﬁa@ma (anemia) 9UI%
~ = J o =3 =4 =)
WALRDATIININTY INWIULNAALRDADIVRARINRID
o £ a X X A o
VWA blast cells 819NN Hilwaziionnisdn
la dihluszozi a3 nld 1o
mMAHfaaslsaany World Health Or-
ganization (WHO) isznaudisinmsi (criteria)
dia'lufh: wu blast cells Soua 10-19, WU baso-
phils NN MMmIavinAuTasa: 20, WuTzaU
\ndaLiaadInie Ininlind wazld uasneauds
n133n®1 (persistent thrombocytopenia eh)
thrombocytosis unresponsive to therapy), Py
X oA a . .

lafuadnalialsn@ (increasing splenomegaly)
= s (=4 =1 ' a
nIszauLlaRaar1 I8 INNIUInG (leuokocy-
tosis unresponsive to therapy) uss 3I@IUINT
284 cytogenetic (cytogenetic evolution)

3. Blast Crisis Phase CML (BP CML)
Wuszee q@ﬁmmaa;‘?ﬂ’m CML luszuzfiwy blast
cells ludaauazlanszgninnninfasas 20 il

= dl = U v
zianmawitey 11 wazdale

/\ @

Myelord stem cell

Myeloblast

)

Granulocytes
Bawpnll

Eosinophil &
Red blood ‘
cells - Neutrophil

e @

Lymphoid stem cell

<9

Lymphoblast

ARS
d o @

B lymphocyte Natural

T lymphocyte killer cell

Platelets

T
White blood cells
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Uindlunszgnazniamadduniiiaiiiaien
tﬁl ] a 0/ & ~ =) ' s
Fezudsananlwdoieadald lasazwaw
Wweoasauwnuialudassd (myeloid stem cell)
uazimanaunLiadunesd (lymphoid stem cell)
) €o o A a & o & = A
FITINAWNILRARNNB LA I LT A aRaa

A €y o A a & o & I3
lupmnaasdunifialudassdazwanuduoas

a A 6 & A =3 =

3 THa Ao LrasLNALlRaALAY LNAALRaa (platelet)
uaz granulocytes Taiuirasiiaiiaauindadin
midaiTauazlindig s aslugl 2

Protein kinase fuiaulosdviniian “any
Wa Wa (phosphate) 31N adenosine triphosphate
(ATP) luhduldniaeziile (amino acid) uw
lhs@u lunsnszgunendinehenan yanm
(signal transduction pathology) luauaunns
1AUTA0ITAR MITULILTRRLAZNNTANUVBILTAS

. . 1 &) A

lay protein kinase wiaiu 2 dszian fe
serotonin-threonine kinase W< tyrosine kinase
i 2 siaft udsenuniaezdlunignwe a'ly
a e . . a .4
1@u37Ldu serotonin/threonine %38 tyrosine 4
Mrasuzi3y 92WU protein kinase wangviia

& £ : a
ENRTANINEY LLa:afﬂﬂﬂ‘YlﬁNﬁﬂﬂ’ﬂﬂ‘iﬂ@l

huanenissnen’

1. 1u;§ﬂ1mw$ CP CML #fiihnue
MIsnE fa ynld m'aﬂiﬂﬂé'um' nMazfifiszau
Wadea1113nd wazridaimasni BCR-ABL
cancer gene

2. lugﬁamm: AP CML fiuihwanans
Snwn fe Miauwasnd BCR-ABL cancer gene

LLa:ﬁﬂﬁi:mI‘iﬂﬂﬁm;i:m CP CML
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m3snslsa CML>**7
msinwlsn CML fnaneds laud
1. 1@d111ia (Chemothrapy) auuIng
1481 busulfan udfinatradosnalanszgmidu
nawIuRaIgasn J99ulden hydroxyurea
2 A @ a @ '
TINHAVIILALIUBLNIT busulfan
2. Alpha-Interferon Jusn@aidnle
Aantafinadradosmidudadndanyi ligiae
ulnglal wsnsnwndinoilaaiadun
Hilaelsaqll (systemic lupus erytrematosus;
U U
SLE), lsadiaant ugmmamﬁ (rheumatoid arthri-
tis), NauaINTL@eNnL U (nephritic syndrome),
9
' & v v g a
waznzdannsend Fezeslundasnindng
(hypothyroidism) alpha-interferon tijal#siunu
81 cytarabine arabinoside (Ara-C) 2u1a61 €
L A o aa 1 v
dpaziidnmnisseadiauinninlden alpha-
interferon THaLda
3. Allogeneic Stem Cell Transplanta-
tion (SCT) ﬂﬁ%’ﬂﬁﬂﬂmmiﬂgﬂﬁmvlmm:@ﬂ
wiaimasduiiiladaifiaa vl
wigp1aanlia CMLla wdddaannaluniim
v A Aa & A Y o a X P
duinenfiilaidensinu lduadlugiefeny
lawn uazldna@df aluszoz chronic phase lag
wwels 1 Jusniifaaswulsa
4. BCR-ABL Tyrosine Kinase Inhi-
o < ) o LA
bitors 1d1uuziiidagiu azlfureangndf
Y 6 3 A v '
whuane (target) VoILTAANTLIY A himﬂqu
tyrosine kinase inhibitors 1J%nI8UHININIT

P84 tyrosine kinase ¢2881981 léun imatinib,

e Lo A o
gefitinib, w8z erotinib FaTdusnTulsznn



Vol 20 No 2 May - August 2010

myinwlin CML T290% 1981 ima-
tinib Foiu tyrosine kinase 31tw1e Adadield
lu CML ﬁy/\‘i 3 S207 nasNA L alpha-interferon
laldwasn imatinib \Jusiudszniu gnoada
6@ f%71szlowsl (bioavailability) Seuaz 98
5‘Uﬁ‘U5ﬂH§lu (albumin) wag alfa-1 glycoprotein
luwan a1 3 1 imatinib flene3e%3a 18 Talua
o wlnajgnidsulay cytochrome P4so wila
CYP3A4 lasiilu competitive inhibitors a3
CYP3A4, 2D6, 2C8, uaz 2C9 LWI1ZaLIY

fa93z39309U fATnsznitssnllaldinnuen

(D)

n
YUIATUYITENIWVBI8N imatinib Ao
400-600 NRANTN AT 1 AFI WIBNDIWT WA
oA A e o | A
dotisurinfdiodiney wosdam wazlid
N&‘ﬁw,ﬁmguum WAL 3 @ (maximum dose)
AWUzU1 Ao 800 NAANTN WUITUUTENIUIUAS
& o a . - A A
2 939 WAT9LABIYRILT imatinib AWLIINT @
A8 VINNRINLAZN T8989N0 Aa 8INNTVBITEUL
A A I a a A
MaauweImT (Aaul” Mea"s uazendow) Hu
Artd Yhanauiite dauwniy LUALRaae way
Awdaay  watraAsINTuuIIaznUlunslden

DUIR GLLE\]ZW‘]JI‘LLBT Jang
U Uy 9

lan 1591989

1. wla wATTy. Anticancer Drug Target. Ta: dolaned
Fawed (UsTandmT). anuinwiman wine.
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WMINEIRUNRAN, 2547; 19-21

2. National Cancer Institute. Chronic Myelogenous
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Isa CML \Aaa1na1svineiuved Phila-
delphia chromosome Tailunaainms aufinm
yosfufilaslulon L i o uas 22 lapfu BCR-
ABL %38 Philadelphia chromosome ﬁrm%gl,‘ﬂu
tyrosine kinase nizdums Fadaiiaannilid
Vsunmsanniiedsnd ilaifoauasanas indaidon
@%mm%amamwfu

mMInwuziiadaliaarnsia CML az
1581 imatinib \Jusfiausn (first choice) lagen
imatinib ﬁrm"BfL‘ﬂu tyrosine kinase inhibitors
sangninimineveamasunss lagsuginis
WAulauaznIULLEaaNIT 81 imatinib gndy
aanannienelasld cytochrome Paso wfia
CYP3A4 WadnaLaes ﬁwumnﬁq@ Ao v
wiuazan  nsldenazldlduinauwinilsa
9981 weddaL imatinib agj nadifilsalinay
uasdannIagthonuenldld (resistance w3a
intolerance) a13W31341 second-line tyrosine
kinase inhibitors THadu da ©1 nilotinib wie
dasatinib G9wuin Uasadpuaziilsz"ninaw
lugtle CML #lFen imatinib la'lduan3ela
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qnﬁﬂmﬁ UUNNIAR, N.U., N.U.*
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Ho 1aiy: Nilotinib
Zawae: AMN 107
Fan1san: Tasigna®
TE Novartis Pharma Stein AG uszine Switzerland

2

dvnanwdszinalng: Novartis (Thailand)

LYl
¥ o

HUN®IMUIL: Zeullig Pharma LTD.
Pregnancy Category:' Class D
wadiunaz aslass $19 (31 1): C _H FN O.HCLHO
N-[3-[3-(1H-imidazolyl) propoxy] phenyl]-4-methyl-3[[4-
(3-pyridinyl)-2-pyrimidinyl] amino] benzamide. Nilotinib base

(as hydrochloride, monohydrate)
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sduvus: Wusrsudszmuanuusisuiiaas
200 NaANTW é'nwm:mawuﬂmmﬂsgaﬁuu K]
“pRedgan YAanes “NVR” way “TKI” “uad

' A AA 2 A
CHITRIGHE & mmﬂm%ﬂmmﬂﬁgau RERE

=) 1
tARadaatk

1 “awa@ @3 (Pharmacodynamic)®™
Nilotinib sangnagiussawlas ABL ty-
rosine kinase 283 BCR-ABL oncoprotien ‘ﬁt&
luﬂa;wLT@&?LL@:&J:S@L%@Lﬁa@mwﬁ@ﬁﬁ Phila-
delphia chromosome lasen nilotinib Aaa1u
IuwelunIuny ATP-binding site 3 ans
danan vlwAegnagudssumzlunsiiusiuwamn
las wazvinldlian1sangvadinas (apoptosis)
lwaasuziSauiaiioaw1aoiad  Philadelphia

chromosome 1%%‘]_']’38 CML

1 “w9aud1 @3 (Pharmacokinetic)'®
szausnlunan a1 nsgaduveaiiniu
woulaidul "wass szausnie nzadn (steady
state) N1920Z1IT 8 %
ms@m%uwaam (Absorbtion) 3zauN
. .. =] [ <
nilotinib gngafuiisrzau 3 amulu 3 Tlus
waaTUUszmuen AT1selomyd (bioavailability)
1y IR ¢ a &
Uszanmasas 30 evmvinlia s loiiindn
=1 ] s . . . v
9lda2550Uszmuen nilotinib wWiaNa W1T A3
Sudszmuen nilotinib fawenwsagnias 1 3alud
WIONAIBNANT 2 T2l
nsnseagvaden (Distribution) &1 ni-
lotinib unulysdulunan anlduszanmsasas o8
nsagwudasvasen o1 nilotinib
1 4 . A o (%
Ingjgnanuala ” (metabolise) Ny lavad

cytochrome P450 Tia CYP3A4 N3zuIung
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aunasenans fa oxidation waz hydroxy-
lation l@se nilotinib il ﬁﬂi:ﬂau%ﬁﬂag
Iudsu (serum) wazlaifl "swenvalart (meta-
. . .., oAaA £ o a

bolite) V@381 nilotinib NVHNTNIA BINEN

n13nInaanvyade (Elimination) @1
. . A £ Aa o o \
nilotinib  #A1AIITIANIIAIINBBNANNTIIAY
Uszanm 17 Tlue gndusanniegannszuinni
faUaz 90 VIUWIALN LAY lasiduaru1nan
P A o AV v
nlignudsuudasiaas 69 vassmamleiy

Wil vay wisuifsudugienly
wuauuanaeed1dliiue ey mIuaaa
Uaaansuazlse noua

A A & A ¥ . .« .

wilvfiassdnsaldnayas o1 nilotinib
daaglu Class D wuh sniluiinededidon (em-
bryo) ugd hivinlsnns Feldadslslundelasssd
luszninanslden nilotinib lugndgs uuzlils
TaGHIgIVo LLa:ﬂ‘avl,&iﬁﬂiTaga'h Fn1Inasvaden
sanmauurialal inzazuu liasliuuyas
Tuszrin9n3lgen nilotinib

U (=3 o = =1 v . .

wilhedn galufinsdneinislden niloti-
nib Tuén

dileauvinuladsnd avldiinsdine
nwadinlugihelaey

N:'ﬂ'mlmunw%ao 189971081 nilotinib
Wz 1IaUe lan kidnisusanniala 29188
ANTRABIVBINITANARITIINENIANG  (total
body clearance; CL) lugihoffinarnnuuas

launwses

dausiduazanialy’>
v ] v . . . Qs a
Pausls 0 nilotinib 1#3UN133UIB
1asaIAnNITa1WITRAT LTI TN %%’gam’%m

(US FDA) uazlasumssuseslagasdnisennis
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wazndsmnalng lildinmdihousadaifen
11213053 wfialudaosd (chronic myelogenous
leukemia; CML) B9 Philadelphia chromosome
luszoz chronic phase (CP) uaz accelerated
phase (AP) lugﬂ’sU;ﬁmujﬁﬁmséamﬁ%a"bmu
@an1ITNEN@2881 imatinib a2 (resistance
W38 intolerance)

1Al vueRunsin fia 400 HaAnsu
Fuaz 2 A59 o 12 alug asndugnraie
wiendan liarssudszmuniononms as
Sudszmugnauewisagnatas 1 Talug wie

JutsEmunasaIniITad ety 2 Tl

NSANBINIARRN

MIANEINIIAFRAYEILN nilotinib 1wns
Faslsa CML Snarunisdnwidasnuidunig
anwnnuinudsr  niawpessnlunissneues

=S s Aa U & o >

i mmamwmﬁa@mmaagﬂamﬂu A8y

ns@nen 17 \Jumsdnvama msl,u;jﬂm
CML 7@a¢iasn imatinib (imatinib-resistant
CML) Tuszos chronic, accerelated, waz blast

. . v 1 L =)
crisis phases lasldenluruia @r99nu fa s0,
100, 200, 400, 600, 800, LAY 1200 UAANTN/IU
o ' A & A oA A a o
wirthe wui YA it Ao 600 NaANTN/
W UAzAWIALN 9 @ (maximum dose) frae
1315aNwla A 600 FRRNTY TUAT 2 A AT
Ansit wudn mslEeNwie 400 FaENTY IuA:
2 @39 20Uz NTAIWAIINBYINALLN imatinib
a > 1 U

LLa:wmmﬂaa@nmagﬂw

nsanen 2 wumsansdsy niaw
vodunlugaoszuz chronic phase (CP) CML
ARULARIIINANITINVIGILYT imatinib 1WIN

280 718 1FUUIA 400 VARNTY ez 2 A9 Liu
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A8l 6 1AW WUNTABL Uaddes Ao
Jouar 48 (134 318) WANTIANWAGUN WUNIT
faU Wad cytogeneticﬁ °1'ﬁ'fuu (major cytogenetic
response; MCyR) @333Wy Philadelphia chro-
mosome Jauaz 0-35 lulunizgn uasfaunz 31
(88 318) WANTIINWARKN WUNITADL Wad
cytogenetic ii mq_ll’izﬁ (complete cytogenetic
response; CCyR) faasialiwy Philadelphia
chromosome luvlﬂlﬂi:@ﬂ

HamM3AnEAl Wu dheiidannisan
Fiasauas 95 71 12 1aaw

asaned 3" I umsansnls nEamw
vasenluglanszus accelerated phase (AP)
CML fi8unar9nmssnmsneae imatinib 51waw
119 7y Inideaudihonn 6 1@aw wuns
AOU wavGaLT fa Japar 26 (31 318) WAATID
maadfinwunsaey wasmalafadnend mgmi
(complete hematologic response; CHR) W@
mIaniea wui szaudeaiaasiagluizey
Usnd uazmaniIasraTemuduuazdiaila §
PUWIABARY 30882 29 (35 T18) WAATIINIARUN
WUNNIAaL adlkuy MCyR Jagaz 16 (19 1)
URZHNAATIINWAIUANLNITABY Uadiuy CCyR

Hansanw wud ddvhsiidanniiea
30 Souaz 79 91 1 9

n3@nenfi 42 ENACT (Expanding Ni-
lotinib Access in Clinical Trials) study
ﬁﬂmﬂi:“w%mwmaﬂmua:mswu@iamluﬁﬂw
IWINAUIN 582 T8 f'ﬁuﬂu;jﬂwﬁéamﬁ%a"hmu
@o81 imatinib ;jﬂ'mmmf: Usznaudaugile
CML 113 3 528¢ fa CP phase 447 10 AP phase
62 318 War BP phase 73 719 lFuuaen 400

@
@ o [

UAANTY IBAT 2 A
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fvzozian 77 % wuemTlNsdse 96
v 1] ' =S U o

anmilfnadnadeuiisthunans ludtheduu
536 18 H1he 7 NOWYALLTEEIINEINIAINET
wugthe"s83a 15 Mo wulwgdudthelusze:
BP phase lag wwgfiwuannfl a fa Liaasan
lu was (intracranial hemorrhage) WAz quﬁ
diwluszuz CP phase waz AP phase \“o%3a

fa HanuiInivedlsa CML wazmIaawse

amslaifalse @ nnslgen’>
¥ = lﬂl 1 ‘!I Qv a

1. @amsanatagen bingnuszuuladia
a P ' P v oA o o 2 v
Anen Awudend o ldun Auud du adul

ﬁl v = v A v = ' ]
wnandn thadswe ioswnuierion s las ulng)
\ine1nN1308198awivUInNas  81N1IT19LABY
l:l v 1 v 1 v
nawudasndt ldud dianszen taada uaz
NAWLABLNTY
v = a\ a

2. 81n13I9tAgen1eszuulafiainen
laun infaidansn (Fasas 27) aliaap1ien
(Fowaz 15) lafi@ans (Fevaz 13) wm’[uma‘lﬁu
Uaauazibauiala vwfisnnizuan (Sevaz 1)
nzwalasuinan (Sewas1) Leasanluszuy
nMadwas (Fasss 3) uazienaanluszuy
sz ™ wnae (Fasaz 1)

3. msnmhnsx@n (Myelosuppression)

& v a dl o v v . . .
L'ﬂ%NEﬂ“H']\‘]Lﬂilx‘l‘ﬂ‘ﬂ’]l%(ﬂadﬁﬂqﬂﬂ'] nilotinib

ANAINILITEHINILN"2°

1. gane1avinliszaue nilotinib T

a & A . .. &

WA NINNTB 18991081 nilotinib +U% com-
petitive inhibitor 989 cytochrome P450 Til@
CYP3A4 v l¥anuiduduwadsn nilotinib
N )
LNOALNNYY LTU 81 ketoconazole, itaconazole,

clarithromycin, atazanavir, indinavir, nefezodone,
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nelfinavir, ritonavir, saquinavir, telithromycin,
L8z voriconazole tIuan
P ° g o . .
2. 972197 1%szaue nilotinib
' £« .
wa1 danad enlgnsidu CYP3A4 inducer
Ay lszausn nilotinib luwan unaaas laud
81 dexamethazole, phenytoin, carbamazepine,
rifampicin, rifabutin, rifapentine, Wz pheno-

barbital 1Jua%

2aa233x 39 w13l

I B IRt T D PP o R N MITY

1. QT Prolongation waz Sudden Death
liiaa3ld nilotinib lugthenfiszauldua (Fow
luiiaaan (hypokalemia) szauunniiauluifon
5 . A o Aa
@1 (hypomagnecemia) w3ayi87iin12z long

a A o  Aa Lo &
QT syndrome AIIRANLAEINSITENNTgNDEUES
1aw i CYP3A4 atnausy aavianauiala (ECG)
Aawsulden wadlasuen 7 I wazasiasin
FLULHRINNUY  LAZAITIZNATLINNaun1TUSY
YUIAL
U dld o Q 1

2. {128Ndin13v9InBBIAUUNNT DY
A . LA Ao '
\%29971 nilotinib Fvvaumswauad ¥ ulng)
Huay lawadutawleod CYP3A4 @93t 39073
seiinalinlugihoduunwias

U d'l:l wa) Qs 1 s

3. gﬂ’mm\lﬂsszmmuaauam U Ay

1Fon08193239 1W312ANTET8N nilotinib i lw

& .. &
wawlaal lipase 93w

un 91

Nilotinib i% second generation BCR-
ABL tyrosine kinase inhibitor (second-line drug)
lumsinsdis CML ARUMA29INNNTINE

@288 imatinib I@l HATWSNITUNIIDINTURSEN
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susaslildnugianluszos chronic phase uaz

= [ AV o o
accelerated phase lasiNaNIINHNN LANATALIH

o Y Y a o aa J ' lﬂ‘
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81 nilotinib 1% competitive inhibitor Va4
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Piffalls in Drug Administration Process: Lesson to Learn
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U 2.5 wihsAansansdaiiia

UNTUTEI ;11 TIWIAY 2553

A =2 oA o w i'uﬁﬂmmu 110 TIWIAN 2555
NRIBNANIIANBIADLUDY TAIU :

HlvenauimIwen “InyT - - o oo
o U311 Wunniudna n.u., Pharm.D., 8.n. (10 1U0UA)

Certified Pharmacy Practice Resident, Certified Pediatric Pharmacy Resident
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