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A Randomized Trial of a Pharmacist Practitioner Model to

Improve Glycemic Control in Type 2 Diabetic Patients

°“√»÷°…“‡™‘ß∑¥≈Õß·∫∫ ÿà¡‚¥¬„™â·∫∫®”≈Õß‡¿ —™°√‡«™ªØ‘∫—μ‘μàÕ

°“√§«∫§ÿ¡√–¥—∫πÈ”μ“≈„π‡≈◊Õ¥„Àâ¥’¢÷Èπ„πºŸâªÉ«¬‡∫“À«“π™π‘¥∑’Ë 2

Angkoon Pavasudthipaisit, B. Pharm., M.Sc*; Ratanaporn Awiphan, Ph.D.**; Kanokporn Niwatananan,

Ph.D.**; Wandee Taesothikul, M.Sc.*; Surakiet Achananuparp, M.D., M.P.H.***; Puckwipa

Suwannaprom, Ph.D.**; Arisara Chansrisuriyawong, M.Sc.;* Pinit Asawasangrat, M.D.****;

Wiphol Ratchatapongtorn, M.D.*****

Keywords: Type 2 diabetes, glycemic control, pharmacist practitioner model, clinical outcomes improvement

Pavasudthipaisit A, Awiphan R, Niwatananan K, Taesotikul W, Achananuparp S, Suwannaprom P,

Chansrisuriyawong A, Asawasangrat P, Ratchatapongtorn W. A Randomized Trial of a Pharmacist

Practitioner Model to Improve Glycemic Control in Type 2 Diabetic Patients. Thai Journal of Hospital

Pharmacy 2011, 21(1):9-23.

This study aimed to assess the effectiveness of a pharmacist practitioner model designed to improve
hemoglobin A1c (A1c) levels and to reduce cardiovascular risk factors in vulnerable patients with poorly
controlled diabetes. A randomized controlled trial of 98 patients with type 2 diabetes and poor glycemic
control (A1c≥8.0 percent) was conducted at Diabetes Clinic, Out-patient Department, Nongbualamphu
Hospital from April 2006 to October 2007. One group of 48 patients received intensive management by
pharmacist practitioners (PP) model. They received an assessment of medication-taking adherence and their
understanding of diabetes then applied algorithms for managing glucose control and other cardiovascular
risk factors. Other 50 patients in the control group received the usual care (UC) from their physicians.
Primary clinical outcomes improvement was demonstrated by A1c and fasting plasma glucose (FPG) levels
while secondary clinical outcomes improvement was demonstrated by blood pressure, low density lipoprotein
(LDL) cholesterol, and microalbuminuria level.

It was found that patientsû primary clinical outcomes in the PP group had significantly greater im-
provement than that of the control group (respectively improved A1c and FPG level were 2.1 vs 0.9 percent
and 48 vs 27 mg%, p<0.01). However, changes in lipid profiles and systolic blood pressure were not
significantly different in both groups. In addition, by the purpose of prevention and diabetes complications
treatment, patients in the PP group were monitored more closely than those in the UC group. Thus, imple-
mentation of a pharmacist practitioner model substantially improved the process measurements and clinical
outcomes of type 2 diabetic patients with poor glycemic control.

Original Article : Pharmaceutical Care

*Clinical Pharmacy Unit, Pharmacy Department, Nongbualamphu Hospital
**Department of Pharmaceutical Care, Faculty of Pharmacy, Chiang Mai University
***Community Medicine Center, Faculty of Medicine Ramathibodi Hospital, Mahidol University
****Head of Medicine Department, Nongbualamphu Hospital,
*****Deputy Director, Nongbualamphu Hospital
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Introduction

Type 2 diabetes mellitus (T2DM) is the

most common form of DM1 and the prevalence

of T2DM has increased dramatically in the past

decade.2 Patients with diabetes are likely to

experience morbidity and mortality from

microvascular (retinopathy, nephropathy, and

neuropathy) and macrovascular (heart attacks,

stroke, and peripheral vascular disease) com-

plications.3 Several intensive controlled pro-

spective studies showed the efficacy of diabetic

treatments.4-8 However, these clinical trials

may not reflect the effectiveness in real clinical

environments,9-11 where many factors are
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uncontrollable. Previous study12 addressed the

three major barriers of achieving quality of

healthcare services, which included healthcare

system, provider, and patient-related factors. In

order to redesigning the healthcare organization

to improve diabetic care, multidisciplinary

model was needed. The elements of funda-

mental theories used in development of phar-

macist practitioner (PP) model were disease

stage management (DSM), collaborative drug

therapy management (CDTM), pharmaceutical

care (PC), and explanatory model (EM) to

overcome the three major barriers (Figure 1).

The structure of pharmacist practitioner (PP)

model was developed base on the DSM model.

The model was comprised an organization,

provider, and patient components including:

1) collaborative practice model, 2) evidence-

base practice guidelines, 3) self-management

4) process and outcomes measure 5) feedback

report. The CDTM is an interdisciplinary

approach that physician delegates prescriptive

authority to pharmacist within the terms of a

formal agreement.13,14 The DSM along with

CDTM in T2DM studies showed that diabetic

patients improved glycemic, blood pressure, and

lipid levels.15-17 However, these studies did

not provide the details regarding what actions

were taken during interactions between phar-

macists and patients that may have resulted

in improvements in clinical outcomes.18,19

Additionally, these studies were not focused

on drug-therapy problems (DTPs) such as

medication-taking non-adherence which have

been commonly found in current medical

practices.20,21 Therefore the PC model, a new

professional practice in which the practitioner

takes responsibility for a patientûs drug-related

needs and holds accountable for this com-

mitment, was integrated to the pharmacist

practitioner model. The CDTM and PC models

have similar essential features (assessment,

care plan, and evaluation). The difference

between CDTM and PC is that CDTM focus-

ing on initiating or adjusting medication

regimens for achieving the clinical outcomes,

whereas the PC model emphasizing on iden-

tification, prevention, and correction of the

DTPs.

The DSM includes additional interven-

tions which are diabetes self-management

education, the process of teaching people to

manage their diabetes.22 However, several

studies regarding patientûs perspective of dia-

betes by using EM showed that patientsû and

professionalsû understanding about diabetes

seem to emphasize on different domains.23,24

Patients emphasized on difficulties in the

social domain and the impact of diabetes on

their lives, while healthcare staffs concerned

diabetes primarily as a patho-physiological

problem with the impact on patientsû physical

bodies.25,26 Therefore, in the PP model, EM

was used for helping the pharmacist practi-

tioners understand the attitudes and beliefs of

their patients regarding their illnesses before
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Figure 1.  Conceptual model of the relationship between the four fundamental theories,

the quality of care and the outcomes.13,14,18,24

providing the education. Therefore, this study

was carried out to develop an effective health-

care system for caring type 2 diabetic patients

under the chronic care concept. The study

emphasized the role of pharmacists in the

system, aiming at patientsû best clinical and

humanistic outcomes. However, this article

represented only the clinical results.

Objective

To assess the effectiveness of the PP

model on process measurements and clinical

outcomes in providing care for vulnerable

patients with poorly glycemic controlled dia-

betes.

Methods

Study Design and Setting. A rando-

mized controlled trial was undertaken to

examine the effectiveness of the PP model for

type 2 diabetic patients with poor glycemic

control from April 2006 to October 2007.

All of the clinical practice agreements were

approved by the head of medicine department

and Nongbualamphu Hospital director. The

study protocol was approved by the Institu-

tional Review Board of Faculty of Pharmacy,

Chiang Mai University (protocol number

1/2006), and written informed consent was

obtained from all participants.

Patients and Randomization. The sample

size calculation was based on the assumption

that the intervention would result in the change

of A1c at the level of 1.3 percent (effect size,

d), the difference found in a prior study of

case management17 and parameters: α = 0.05,

β = 0.2.

Therefore, this study needed at least

40 patients in each study arm. The whole

population of patients with type 2 diabetes at

March 2006 was at 3,523 persons. Only 444



Vol 21  No 1  January - April  2011 A Randomized Trial of a Pharmacist Practitioner Model to

Improve Glycemic Control in Type 2 Diabetic Patients

13

patients, who had at least one A1c performed,

were recruited. After checking against the

studyûs selection criteria, 98 patients were

eligible for the study. They were high-risk

individuals whose recent A1c levels were

8.0 percent or greater without macrovascular

complications.

Inclusion criteria

1. Diagnosed with type 2 diabetes for

longer than one year

2. Baseline A1c level ≥8.0 percent

3. Well-communicated (reading, listen-

ing) in Thai

4. Estimated glomerular filtration rate

(e-GFR) ≥60 mL/min/1.73 m2

5. Signed informed consent

Exclusion criteria

1. Pregnant women

2. Diagnosed with macrovascular com-

plications (eg. myocardial infarction, stroke,

etc.)

3. Diagnosed as having severe concur-

rent illness (eg. cancer, renal failure, etc.)

4. Have been previously provided care

by clinical pharmacists

Eligible patients were, then, randomly

assigned into the study arms. Patients were

assigned into the PP or controlled group,

using stratified random sampling technique

to ensure balanced randomization across

levels of glycemic control and were rando-

mized to each group by using block of four

methods. Patients in controlled group were

provided UC by their physicians or interns.

In the PP group, patients were provided care

by two pharmacist practitioners. All patients

were followed up for 1 year, with data collection

occurring at baseline, 6 and 12-month.

Intervention and Follow-up.

The UC Group. Eligible patients were

scheduled by an OPD nurse liaison who

explained the study to the patient and obtained

baseline blood determinations (Figure 2).

Patientsû blood sugar level were measured

directly by a blood glucose testing kit. However,

some were investigated by a technician at a

clinical laboratory unit, Nongbualamphu

Hospital if the physician need to monitor

fasting plasma glucose (FPG) level with other

laboratory testings (e.g. A1c, lipid profile,

etc.). The nurse used appointment sheet in

white color for UC group (the green sheet for

PP group). The interventions were patientsû

assessment (interpreted patientûs laboratory

results, provided physical examination as

patientûs complaint), development of an

individual care plan (physician gathered all

data and provided knowledge to the patient),

implementation of the care plan (physician

provided diabetes-specific pharmacotherapy

by evaluation, initiation, intensification and

advised dietary regulation or exercise plan),

and monitoring outcomes (physician made new

appointment and planned to order the next visit).

The PP Group. The eligible patients

were also appointed by OPD nurse who
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obtained baseline vital sign and blood deter-

minations as shown in Figure 2. Process of

care was developed from the essential features

of the general practitioner or case manager18

and steps approach was modified from CDTM,

PC, and EM. Before initiation of the study, the

pharmacist practitioners attended a medical

education courses, provided by the internist

(supervisor), on the topic of the American

Diabetes Associationûs Standards of Medical

Care for Management of Type 2 Diabetes and

Treatment Algorithms. Then the final treatment

algorithms were approved by the internist, head

of medical department, and the director of

Nongbualamphu Hospital. Following these

treatment algorithms, steps of care by a phar-

macist practitioner were 1) evaluated patientûs

understanding of diabetes by interviewing with

the EM open-ended questions, 2) assessed of

medication-taking adherence by pill counting

and patientûs self-report, 3) assessed and

managed other drug therapy problems, 4) inter-

preted patientûs laboratory results, 5) gathered

all data then individualized treatment plan and

provided knowledge, 6) provided diabetes-

specific pharmacotherapy by evaluation, initia-

tion, and intensification following by clinical

practice agreements, 7) prescribed a new

medication or intensified a new dose and a

pharmacist practitioner provided information

regarding common adverse drug reaction,

8) educated regarding dietary control and

exercise, and 9) made the new appointment

and ordered laboratory tests for the next visit.

All approved treatment and medication inten-

sifications by PP were recorded in patientûs

medical record without co-signed by internist.

PP had accessed to a supervisor if there were

complication diabetes managed problems (eg.

serum creatinine level rising greater than

1.8 mg/dL, mix-typed dyslipidemia, etc.).

Data Collection. The primary outcomes

of interest were A1c and FPG levels. A1c

was measured by a boronate affinity binding

assay (NycoCard, Reader II, Axis-Shield,

Olso, Norway; normal range 4.5-6.3 percent).

FPG was measured by using a hexokinase

method (enzymatic UV test) (Olympus AU 400,

Olympus Diagnostica GmbH, Hamburg,

Germany; normal range 74 to 106 mg/dL).

The secondary outcomes included blood

pressure, low-density lipoprotein (LDL) and

microalbuminuria levels. Blood pressure was

obtained by nurses who were blinded for the

study assignment, using automated blood

pressure monitor (Udex II, Ueda, Japan). The

patients, who had the first time blood pressure

level higher than 140/90 mmHg, would be

suggested to rest at least five minutes before

the second measurement. The lipid and mico-

albuminuria testings were calculated using

a Automated Chemistry Analyzer AU 400

(Olympus Diagnostica GmbH, Germany).

The LDL cholesterol levels were estimated

indirectly using the Friedewald formular for

patients with plasma triglyceride levels lower
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than 400 mg/dL.27 All blood samples were

analyzed in the Clinical Chemistry Unit,

Laboratory Department, Nongbualamphu

Hospital.

Data Analysis. The Statistical Package

for the Social Sciences (SPSS) 11.0 was used to

analyze the data. A two-sided significance level

of 5 percent was used for all statistical infer-

ences. Baseline variables were compared using

descriptive statistics. Continuous outcomes were

compared using repeated-measure ANOVA to

account for data collection at baseline, 6 and

12-month. A two sample t-test of differences

(baseline to 12 months) was performed between

comparison and intervention groups. For cate-

gorical variables, the Pearson chi-square (χ2-

test) was used to test for significant difference

in demographic characteristics between the

comparison and intervention groups. These

analyses were conducted by intention-to-treat.

Results

The baseline demographic characteris-

tics of the PP and UC groups were similar

(Table 1). Their clinical characteristics were

not statistically different, except the high

density lipoprotein (HDL) cholesterol level.

The HDL level of patients in the UC group

were significantly higher (46±12 mg/dL vs

39±9 mg/dL, p=0.012) (Table 2).

Figure 2.  Patient flow diagram

Patients arrived to Medical
Registration Department

Patients with their charts visited nurses at Out-
Patient Department (OPD) for body weight,

blood pressure measurements, and interviewed

FPG with other laboratory
testings (e.g. A1c, Lipid profile)

Clinical Chemistry Unit

Result recorded on
patient’s chart

Nurse checked patient’s
appointment sheet

Primary pharmacist
practitioner clinic

Patien with chart return
to see OPD nurse

OPD nurse screened by
DextroStrip (R)

Fasting plasma glucose
(FPG) only

Usual care
(Medical staff, interns)

Result recorded on
patient’s chart

White Green
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*Indicate a statistically significant difference at an alpha level of 0.05 using t-tests.
HDL = high-density lipoprotein, kg/m2 = kilograms per square meters, LDL = low-density lipoprotein, mg/dL =
milligrams per deciliters, mL/min/1.73m2 = milliliters per minute per 1.73 square meters, mm Hg = millimeters
mercury, SD = standard deviation

Table 2. Baseline clinical characteristics

UC (n=50) PP (n=48)

Characteristics Mean±SD p-Value

Body mass index (kg/m2) 27 ± 4 26 ± 4 .102
Systolic blood pressure (mm Hg) 129 ± 19 123 ± 18 .161
Diastolic blood pressure (mm Hg) 79 ± 11 76 ± 12 .303
Hemoglobin A1c (%) 9.9 ± 1.6 9.8 ± 1.4 .639
Fasting plasma glucose (mg/dL) 178 ± 62 176 ± 52 .878
Creatinine clearance (mL/min/1.73 m3) 74 ± 14 71 ± 11 .176
Total cholesterol (mg/dL) 193 ± 44 178 ± 46 .185
Triglycerides (mg/dL) 247 ± 166 230 ± 150 .653
HDL-cholesterol (mg/dL) 46 ± 12 39 ± 9 .012*
LDL-cholesterol (mg/dL) 103 ± 35 93 ± 33 .266

Table 1. Baseline demographic characteristics of the patients

aUsing chi-square tests, busing t-tests, cmonotherapy = used sulfonylurea (SU) or biguanide (BG) or insulin (ISL)
dcombination therapy = used combination of SU+BG or SU+ISL or BG+ISL or SU+BG+ISL

Women (%) 80 85 .479a

Age (years) 51.4 ± 9.5 55.4 ± 10.2 .051b

Duration of treatment (years) 5.8 ± 3.5 6.2 ± 3.3 .519b

Family members 4.5 ± 1.3 4.6 ± 1.8 .776b

Income (baht) 4,240 ± 3,691 4,666 ± 4,172 .593b

Health insurance status (%) 1.000a

Universal coverage 44 (88) 42 (88)
Others 5 (12) 5 (12)

Education level .739a

No formal education 5 (10) 2 (4)
Elementary 42 (84) 43 (90)
Others 3 (6) 3 (6)

Occupation .270a

No occupation or agriculture 41 (82) 43 (90)
Others 9 (18) 5 (10)

Concomitant diseases .245a

No concomitant 15 (30) 19 (40)
Hypertension or hyperlipidemia 35 (70) 29 (60)
or proteinuria

Medications .459a

Monotherapyc 18 (36) 16 (33)
Combination therapyd 32 (64) 32 (67)

UC (n=50) PP (n=48)

Characteristics Number (%) or Mean±SD p-Value
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Table 3. Provider adherence to ADAûs recommendations to process-of-care in UC and PP groups

aUsing chi-square tests, *indicate a statistically significant difference at an alpha level of 0.05.
ASA = acetyl salicylic acid, ACE = angiotensin-converting enzyme

Retinal examination 2 (4) 0 .162 2 (4) 23 (48) <.01*
Proteinuria screening 5 (10) 2 (4.2) .262 12 (24) 40 (83) <.01*
Foot screening 0 0 0 29 (60) <.01*
ASA prescribed 5 (10) 7 (15) .489 11 (22) 42 (88) <.01*
ACE inhibitor prescribed 17 (34) 14 (29) .607 20 (40) 36 (75) <.01*
Lipid profile testing 40 (80) 33 (69) .202 41 (82) 44 (91) .158

Baseline (%) 12-Month (%)

Parameters AUC (n=50) PP (n=48) p-Value
a

UC (n=50) PP (n=48) p-Value
a

1. Process Measurements. The process

measurements highlighted two particular issues,

1.1 Provider Adherence to ADAûs

Recommendation to Process-of-Care. (Table

3) At baseline, the proportions of patients

receiving clinical parameter tested were

similar between two groups. However, at the

end of the study, the effect of the providers

management was assessed by using the rate

of adhering to diabetes process of care.

Adherence to ADA guidelines in the PP

group was significantly greater than the UC

group. Referrals for evaluation of diabetic

retinopathy were 48 and 4 percent (p<0.01)

and urine sample screening were 83 and 24

percent (p<0.01) in the PP and the UC group,

respectively. Foot examinations were performed

for only patients in the PP group. Aspirin and

ACE inhibitors were significantly more prescribed

in the PP group compared to the UC group

(88 vs 22 percent, p<0.01 and 75 vs 40 percent,

p<0.01, respectively). The frequencies of lipid

profile testing in the PP group was higher than

the UC group but not statistically significant

differences (91 vs 82 percent, p=.158).

1.2. Providers Intensified Medica-

tions among Patients with Poorly Controlled

Clinical Parameters over the ADAûs Re-

commendations. Patients in the PP group

were significantly more likely to have their

regimens justified or intensified than those in

the UC group (56 percent vs 19 percent, p<

0.01). Patients in the PP group underwent

more aggressive treatment for hyperglycemia,

hypertension, and dyslipidemia than patients

in the UC group. (Table 4)

2. Clinical Outcomes. The model effec-

tiveness was measured by comparing several

clinical indicators at baseline at 6 and 12-month

after intervention..



18  ¡“§¡‡¿ —™°√√¡‚√ßæ¬“∫“≈ (ª√–‡∑»‰∑¬) «“√ “√‡¿ —™°√√¡‚√ßæ¬“∫“≈

Figure 3.  Change in clinical outcomes over time in the PP (solid line) and UC (dashed line)
groups.

FPG>130 mg/dL 65/287 (22) 123/214 (57) <0.01*
A1c>7.0 % 29/213 (13) 125/234(53) <0.01*
SBP>140 mm Hg or DBP>90 mm Hg 3/25 (12) 20/36(55) <0.01*
LDL-C>100 mg/dL 9/24 (38) 23/29 (79) <0.01*
Total medication intensified/total visits 106/549 (19) 291/513 (56) <0.01*

Medication Intensification Rate (%)

Clinical Parameters UC PP p-Value

Table 4. Frequency of medication regimen intensification in response to poorly controlled clinical

parameters

*Indicate a statistically significant difference at an alpha level of 0.05 using chi-square tests for medication
intensification.
A1c = hemoglobin A1c, DBP = diastolic blood pressure, FPG = fasting plasma glucose, LDL-C = low-density
lipoprotein cholesterol, mg/dL= milligrams per deciliters, mm Hg = millimeters mercury, SBP = systolic blood
pressure

2.1 Primary Outcomes. The mean

A1c and FPG levels are shown in Figures 3.

Hyperglycemic patients were treated primarily

with sulfonylurea (PP: 93 percent, UC: 92

percent), metformin (PP: 85 percent, UC: 92

percent), and insulin (PP: 52 percent and UC:

30 percent). The A1c and FPG levels improved

more in the PP group (Figure 3). From baseline

to 12 months, patients in the UC group demon-

strated a decrease of 0.8 percent, compared

with a decrease of 2.0 percent among patients

in the PP group (difference, 1.2 percent, p<0.01).

The proportion of patients whose A1c

level achieved the ADAûs target of the PP

group was significantly greater than the

proportion of patients in the UC group (25 vs

4 percent respectively, p<0.01). The results

were unchanged when controlling for baseline

difference in HDL-cholesterol level (Table

5)

A: Hemoglobin A1c
(repeated-ANOVA, p<0.01)

B: Fasting plasma glucose
(repeated-ANOVA, p = 0.01)
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Table 5. The proportion of patients whose A1c level achieved ADAûs recommendation at the end

of study

*tested by chi-square and p<0.01

<7.0% 2 (4) 12 (25)*
>7.0% 48 (96) 36 (75)

Hemoglobin A1c Levels UC PP

Table 6. Comparison of the secondary clinical outcomes of patients within group between before

and after study

Pre-test Post-test

UC PP UC PP

Clinical Parameters Mean ± SD (n) p-Value Mean ± SD (n) p-Value

*Indicate a statistically significant difference at an alpha level of 0.05 using t-tests
DBP = diastolic blood pressure, LDL-C = Low-density lipoprotein cholesterol, SBP = systolic blood pressure
SD = standard deviation

SBP>140 mm Hg 150 ± 11 (25) 151 ± 12 (36) .498 129 ± 15 (25) 131 ± 16 (36) .747
DBP>90 mm Hg 89 ± 9 (25) 88 ± 9 (36) .485 82 ± 9 (25) 77 ± 9 (36) .047*
LDL-C>100 mg/dL 128 ± 16 (17) 138 ± 19 (19) .070 112 ± 38 (11) 97 ± 20 (16) .230

2.2 Secondary Outcomes (Table 6)

2.2.1 Blood pressure (BP).

Thirty-two percent of all patients were con-

sidered as hypertensive since their systolic

blood pressure (SBP) at baseline greater than

140 mmHg or diastolic blood pressure (DBP)

greater than 90 mmHg. In both groups, prac-

titioners were equally effective in reducing

SBP. However, reduction of DBP in the PP

group was significantly greater than those of

the UC group (p=0.047).

2.2.2 Low-density lipoprotein

cholesterol. The mean LDL-cholesterol value

improved more in the PP group, but the

difference was not statistically significant.

2.2.3 Urine microalbumin. Micro-

albumin excretion was measured by spot

urine collection method. The test was ordered

for only in PP group. The mean baseline

microalbuminuria of seventeen patients, who

received the test, was 389±168 mcg/mg

creatinine. Only five patients were ordered to

have the second test. Results showed that the

microalbumin level decreased slightly to

372±161 mcg/mg creatinine after initiating

ACE inhibitor.
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Discussions

Results showed that pharmacist practi-

tioner model setting in outpatient department

at Nongbualumpoo Hospital can improve both

process measurements and clinical outcomes

in a high-risk diabetic population. The patients

in the PP group were more likely to be

monitored for prevention and treatment of

complications than those in the UC group.

The results were consistent with previous

studies15,17. However, the rate of non-adherence

was lower than that required in the ADA

guidelines for two indices, eye and foot ex-

aminations. This may be due to several reasons,

including: 1) this study has been conducted

only for one year; 2) for eye examinations,

the thirty-three patients (60 percent) were

recommended from pharmacist practitioner for

eye examination appointment, but only twenty-

three patients (48 percent) had the examination

caused by personal reasons such as no one took

them to the hospital, there were no symptoms at

that time, some were busy, and bad impression

about eye examinations due to other people

experience of blurred vision, etc. ; and 3) for

foot screening, the pharmacist practitioners

found only some patients suffering from feet

numbness because the patients in the PP group

received dosage adjustments (53 to 79 percent)

from the evaluation and laboratory testing

resulted more often than those in the UC group

(12 to 38 percent) (Table 4). One of the reasons

for the PP modelûs success may be the ability of

the program to overcome çclinical inertiaé.

Clinical inertia has been defined as çfailure to

perform a needed service or make a change in

treatment when the health status of the patient

indicates that such an action is necessaryé.28

Studies on physician management of blood

pressure, and diabetes suggest that physicians

often fail to make changes in a patientûs medi-

cations when indicated.29-32 The other reasons

are practice volume and continuity of care.

The higher practice volume of patients in

the UC group related to less time of service

and patients in the PP group often met the same

pharmacist practitioners while the patients in

the UC would not met the same physicians

in next visit. However, the hypoglycemic

agents used in PP group were adjusted around

fifty percent from hypoglycemic symptoms,

medication-taking non-adherence, and diet

problems.

This study demonstrated the effectiveness

of using pharmacist practitioners model with

treatment algorithms in hospital-based out-

patient clinics that have low income patients

with type 2 diabetes mellitus. The duration of

this study was too short to evaluate the effect

of improved glycemic control on chronic

microvascular complications. It represents only

surrogate outcomes. However, in a 10-year

follow up study,7 the UKPDS data showed

a continuous relationship between the risks of

microvascular complications and glycemic,

such that for every percentage point decrease
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in A1c, there was 35 percent reduction in the

risk of microvascular complications, 25 percent

reduction in diabetes related deaths, 7 percent

reduction in all cause mortality, and 18 percent

reduction in fatal and nonfatal myocardial

infarction. In addition, by following up ten

years later, the UKPDS study found that, the

benefits gained from intensive glucose level

control in type 2 diabetic patients since the

beginning continued to be found at least next

ten years after intensive treatment had stopped.33

Other clinical outcome showed that reduction

DBP of high blood pressure patients in the PP

group was greater than those in the UC group.

This outcome was important for DM patients

because there was report that the application of

hypertension optimal treatment (HOT) study

had a capability to reduce DBP from 85 to

81 mmHg and thus will reduce the risk of

cardiovascular events in the diabetes patients

by fifty percent.34 Although LDL-cholesterol

level was reduced in both groups when com-

pared to the baseline, the mean LDL-cholesterol

level at twelve-month in the PP group tended

to be lower than those of UC group (97±20

vs 112±38, p=.230).

Results of this study demonstrated that

pharmacist practitioners can improve quality

of care similar to the results of previous

studies.15,17 This model can improve glycemic

control and the use of recommended screening

procedures among high-risk patients. By

implementing this model in a Primary Care

Unit (PCU), pharmacists can visit patients

at home and learn more regarding the problems

whereas the physicians can supervise and

caring all patients through health care team.

The key success factors are: 1) supporting

practice environment, 2) targeting patients

likely to benefit from interventions, 3) delega-

ting prescriptive privileges, 4) increasing patient

adherence through EM concepts and education,

and 5) providing continuity and sufficient

time for care. The first key difference from

other management interventions is the physi-

cian (supervisor) allowed pharmacist practi-

tioners directly intensified the medications

following the scope of clinical practice agree-

ments while the other study, physicians had

to approve all anticipated medication changes.15

Second, this study adopted the EM in order to

help the pharmacist practitioners understand

diseases and illnesses from the patientsû per-

spective35 which other studies have not been

evaluated.15-17 However, there are some limita-

tions in this study. This was a small study

involving only 98 patients at a single diabetic

clinic in a hospital setting and follow-up only

one year, not longer enough for an evaluation

of vascular complications. Another, patients

did not examine blood glucose levels by them-

selves. The information of low blood sugar

levels might not have been accurate and hypo-

glycemic information relied on the patientsû

own views. As a result, the adjustment of

treatment could have been delayed.
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Conclusions

This study showed that pharmacist prac-

titioners model with treatment algorithms im-

proved glycemic control and adherence to ADAûs

recommendations among high-risk patients with

type 2 diabetes mellitus in a hospital setting.

The pharmacist practitioners can work in con-

junction with physicians to overcome clinical

inertia. Today, decision makers address the

high-cost and continuously growing clinical and

public health problems of the prevalence of type

2 diabetes in Thai people. These findings have

important implications for healthcare policy

related to the treatment of type 2 diabetes.
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Tovanich M, Cost and Cost Recovery of Cancer Care in In-patient on Chemotherapy.

Thai Journal of Hospital Pharmacy 2011; 21(1):24-35.

This study aimed to determine the total cost of in-patient cancer care and cost recovery
of chemotherapy at Uttaradit hospital in the fiscal year 2008. It was a prevalence-based
retrospective descriptive study. Costs of cancer care were calculated from hospital charge as
the Comptroller General Department on provider viewpoint. One hundred and ten cancer
patients with 355 admissions. The study showed that; the total costs of medical care were
14,255,060 baht. The highest cost of care was medication cost (88.63 percent). The others were
cost of boarding with meals (3.58 percent) and cost of nursing care (3.07 percent) respectively.
The total costs of patients with Universal Health Coverage Scheme (UC) were 11,398.92 baht/visit
or 2,730.59 baht/day and Social Security Fund (SSF) were 18,720.50 baht/visit or 3,840.10
baht/day. Civil servant medical benefit scheme (CSMBS) or fee for service reimbursement
were 85,946.50 baht/visit or 26,032.80 baht/day. With regard to the revenue, the hospital
costs were reimbursed by National Health Security Office (NHSO) 143.53, CSMBS
109.30 and SSF 24.85 percent. The cost recovery was calculated by using denominator either
the cost of chemotherapeutic drugs or length of stay (LOS). The result indicated that cost
recovery was below 100 percent when the UC patients were treated with Paclitaxel, Ifosfamide
or Carboplatin combined with other chemotherapeutic drugs, and cost recovery rate of UC
patients with 3 days or more than 10 days LOS were 80.59 and 69.47 percent respectively. Cost
recovery rate of CSMBS patients with at least 10 days LOS was 91.59 percent. In conclusion,
this study indicates that the reimbursement for in-patient cancer care services under the UC
scheme covered the cost of medical care, but not covered when high cost drugs being used.
The reimbursement under CSMBS scheme was rationale but SSF scheme was not covered.
These finding needs to be addressed by responsible authorities. They can provide appropriate
adjustment of the reimbursement to cover the total cost of cancer care. The hospital
administrator may use these data to determine health policy for improvement at low cost.
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¢ÕßºŸâªÉ«¬‚√§¡–‡√Áß‡ªìπºŸâ ŸßÕ“¬ÿ ‚√§¡–‡√Áß‡ªìπ 1

Keywords: Cost of cancer care, cost recovery, chemotherapy

„π 10 ¢Õß “‡Àμÿ°“√μ“¬¢Õßª√–™“°√‚≈° „πªï

æ.». 2548 §π∑—Ë«‚≈°‡ ’¬™’«‘μ¥â«¬¡–‡√Áßª√–¡“≥

7.9 ≈â“π√“¬ §‘¥‡ªìπ√âÕ¬≈– 13 ¢ÕßºŸâ∑’Ë‡ ’¬™’«‘μ

∑—ÈßÀ¡¥ °“√‡ ’¬™’«‘μ¥â«¬¡–‡√Áß¡’·π«‚πâ¡‡æ‘Ë¡¢÷Èπ

ª√–¡“≥°“√≥å‰«â«à“„πªï æ.». 2563 ∑—Ë«‚≈°®–¡’

ª√–™“°√‡ ’¬™’«‘μ¥â«¬‚√§¡–‡√Áß¡“°°«à“ 11 ≈â“π√“¬

·≈–®–‡°‘¥¢÷Èπ„πª√–‡∑»°”≈—ßæ—≤π“¡“°°«à“ 7 ≈â“π

√“¬ πÕ°®“°π’È „π∑«’ª‡Õ‡ ’́¬ Õ—μ√“°“√‡ ’¬™’«‘μ
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¥â«¬‚√§¡–‡√ÁßÕ“®‡æ‘Ë¡¢÷Èπ∂÷ß 6.4 ≈â“π√“¬1,2 „πª√–‡∑»

‰∑¬ ªï æ.». 2536 ‚√§¡–‡√Áß‡ªìπ “‡Àμÿ°“√μ“¬

Õ—π¥—∫∑’Ë 3 Õÿ∫—μ‘°“√≥å¢Õß‚√§¡–‡√Áß„πª√–‡∑»‰∑¬

ª√–¡“≥ 153.6 μàÕª√–™“°√ 100,000 §π  ”À√—∫

‡æ»™“¬ ·≈–ª√–¡“≥ 123.8 §π μàÕª√–™“°√

100,000 §π  ”À√—∫‡æ»À≠‘ß ™à«ßÕ“¬ÿ∑’Ëæ∫‡ªìπ

¡–‡√Áß¡“° „π‡æ»™“¬ 55-75 ªï ‡æ»À≠‘ß 45-65 ªï3

μ—Èß·μàªï æ.». 2545 ‚√§¡–‡√Áß‡ªìπ “‡Àμÿ°“√μ“¬

Õ—π¥—∫ 1 Õ—μ√“μ“¬®“°‚√§¡–‡√Áß¡’·π«‚πâ¡‡æ‘Ë¡¢÷Èπ

∑ÿ°ªï ‚¥¬ª√–‡∑»‰∑¬¡’ºŸâ‡ ’¬™’«‘μ®“°‚√§¡–‡√Áß 83.1

√“¬ ·≈– 84.9 √“¬ μàÕª√–™“°√ 100,000 §π

„πªï æ.». 2549 ·≈– 2550 μ“¡≈”¥—∫ ‚¥¬æ∫«à“

‡æ»™“¬æ∫¡–‡√ÁßªÕ¥¡“°∑’Ë ÿ¥ √Õß≈ß¡“ §◊Õ ¡–‡√Áß

μ—∫  ”À√—∫‡æ»À≠‘ßæ∫¡–‡√Áßª“°¡¥≈Ÿ°¡“°∑’Ë ÿ¥

√Õß≈ß¡“ §◊Õ¡–‡√ÁßªÕ¥·≈–¡–‡√Áß‡μâ“π¡4

°“√√—°…“‚√§¡–‡√Áß¡’‰¥âÀ≈“¬«‘∏’ ‰¥â·°à °“√

ºà“μ—¥ °“√©“¬√—ß ’ °“√„™â¬“‡§¡’∫”∫—¥ πÕ°®“°π’È

Õ“®„™â«‘∏’°“√ √â“ß‡ √‘¡¿Ÿ¡‘§ÿâ¡°—π °“√√—°…“∑“ß¥â“π

®‘μ«‘∑¬“ °“√„™â‡§¡’∫”∫—¥„π°“√√—°…“‚√§¡–‡√Áß ‡æ◊ËÕ

¡ÿàß„ÀâÀ“¬¢“¥ ‚¥¬¡’«ß®”°—¥Õ¬Ÿà‡©æ“–¡–‡√Áß∫“ß™π‘¥

·≈–∫“ß√–¬–¢Õß‚√§‡∑à“π—Èπ ∑—Èßπ’ÈÕ“®„™â‡§¡’∫”∫—¥

√—°…“‡æ’¬ßÕ¬à“ß‡¥’¬« „™â‡§¡’∫”∫—¥√à«¡°—∫°“√ºà“μ—¥

À√◊Õ„™â‡§¡’∫”∫—¥√à«¡°—∫√—ß ’√—°…“ ·≈–°“√√—°…“

‡æ◊ËÕ∫√√‡∑“Õ“°“√ ÷́Ëß„™â„π°√≥’∑’Ë‡ªìπ¡–‡√Áß√–¬–

·æ√à°√–®“¬‡ªìπ à«π„À≠à ·≈–‰¡à “¡“√∂√—°…“„Àâ

À“¬¢“¥‰¥â ·μà®–‡ªìπ°“√¬◊¥Õ“¬ÿºŸâªÉ«¬„Àâ ∫“¬¢÷Èπ

™—Ë«§√“«5

√—∞∫“≈‰∑¬¡’π‚¬∫“¬∑’Ë®– √â“ßÀ≈—°ª√–°—π

 ÿ¢¿“æ„Àâ§√Õ∫§≈ÿ¡ª√–™“™π∑ÿ°§π μ—Èß·μàªï æ.».

2545 ¢≥–‡¥’¬«°—π°Á¡’π‚¬∫“¬§«∫§ÿ¡§à“„™â®à“¬¥â“π

°“√√—°…“æ¬“∫“≈¢ÕßºŸâªÉ«¬¥â«¬ ‡™àπ °√¡∫—≠™’°≈“ß

‰¥â¡’°“√‡ª≈’Ë¬π·ª≈ß°“√‡∫‘°®à“¬‡ß‘π «— ¥‘°“√√—°…“

æ¬“∫“≈¢Õß¢â“√“™°“√®“°‡¥‘¡∑’Ë„™â√–∫∫°“√‡∫‘°®à“¬

μ“¡√“¬°‘®°√√¡ (fee-for-service) ¡“‡ªìπ°“√

‡∫‘°®à“¬μ“¡°≈ÿà¡«‘π‘®©—¬‚√§√à«¡ (disease related

group: DRG) μ—Èß·μàªï æ.». 2549 ‡π◊ËÕß®“°°“√

√—°…“‚√§¡–‡√Áß‡ªìπ°“√√—°…“æ¬“∫“≈∑’Ë¡’§à“„™â®à“¬

 Ÿß†‚¥¬°√¡∫—≠™’°≈“ß‰¥â·¬°®à“¬μ“¡°“√‡√’¬°‡°Á∫

 ”À√—∫§à“¬“‡§¡’∫”∫—¥·≈–§à“ÀâÕß§à“Õ“À“√  ”À√—∫

§à“√—°…“æ¬“∫“≈πÕ°‡Àπ◊Õ®“°π’È ®à“¬™¥‡™¬μ“¡

§à“πÈ”Àπ—° —¡æ—∑∏å† ”π—°ß“πÀ≈—°ª√–°—π ÿ¢¿“æ

∂â«πÀπâ“ °”Àπ¥„Àâ°“√√—°…“‚√§¡–‡√ÁßÕ¬Ÿà„π™ÿ¥ ‘∑∏‘

ª√–‚¬™πåª√–‡¿∑°“√√—°…“æ¬“∫“≈∑’Ë¡’√“§“·æß

°“√®à“¬‡ß‘π§à“∫√‘°“√®à“¬®“°°Õß∑ÿπ∫√‘°“√∑’Ë¡’§à“

„™â®à“¬ Ÿß °√≥’ºŸâªÉ«¬πÕ°®à“¬‡∑à“∑’Ë®à“¬®√‘ß §√—Èß≈–

‰¡à‡°‘π†4,000†∫“∑  ”À√—∫°√≥’ºŸâªÉ«¬„π ®à“¬™¥‡™¬

μ“¡§à“πÈ”Àπ—° —¡æ—∑∏å  ”π—°ß“πª√–°—π —ß§¡®à“¬

‡∑à“∑’Ë®à“¬®√‘ß ·μà‰¡à‡°‘πÀâ“À¡◊Ëπ∫“∑μàÕ√“¬μàÕªï6-11

‚√ßæ¬“∫“≈Õÿμ√¥‘μ∂å¡’°“√„™â¬“‡§¡’∫”∫—¥

¡Ÿ≈§à“ Ÿß‡ªìπÕ—π¥—∫∑’Ë 5 „πªïß∫ª√–¡“≥ 2549-2550

·≈–¢÷Èπ‡ªìπ≈”¥—∫∑’Ë 4 ªï 2551 ¡Ÿ≈§à“°“√„™â¬“‡§¡’

∫”∫—¥ªïß∫ª√–¡“≥ 2549-2551 §‘¥‡ªìπ√âÕ¬≈–

10.22,9.97, ·≈– 11.51 μ“¡≈”¥—∫ ºŸâªÉ«¬‚√§¡–‡√Áß

∑’Ë‡¢â“√—°…“·≈–√—∫¬“‡§¡’∫”∫—¥ªïß∫ª√–¡“≥ 2550

®”π«π 1,191 √“¬ ªï 2551 ‡æ‘Ë¡‡ªìπ 1,619 √“¬

°“√º ¡¬“‡§¡’∫”∫—¥„πÀπà«¬º≈‘μ¬“ª√“»®“°‡™◊ÈÕ

ªïß∫ª√–¡“≥ 2549-2550 ®”π«π 1,781 ¢«¥ ·≈–

4,231 ¢«¥ μ“¡≈”¥—∫ ·≈–‡æ‘Ë¡∂÷ß 6,546 ¢«¥„πªï

2551 ®“°√“¬ß“πª√–®”ªï¢Õß‚√ßæ¬“∫“≈Õÿμ√¥‘μ∂å

ªïß∫ª√–¡“≥ 2551 §à“πÈ”Àπ—° —¡æ—∑∏å‡©≈’Ë¬¢Õß

ºŸâªÉ«¬„πμ“¡ DRG ‡∑à“°—∫ 1.1616 ∂â“§‘¥μ“¡Õ—μ√“

∑’Ë ”π—°ß“πÀ≈—°ª√–°—π ÿ¢¿“æ·Ààß™“μ‘  “¢“

Õÿμ√¥‘μ∂å ™¥‡™¬„Àâ 6,638.22 ∫“∑ ®–‰¥â√—∫°“√

™¥‡™¬‡©≈’Ë¬ 7,710.96 ∫“∑/√“¬ μË”°«à“§à“∫√‘°“√

√—°…“ºŸâªÉ«¬„π “¡—≠∑’Ë¡’§à“∫√‘°“√‡©≈’Ë¬ 12,140.02

∫“∑/√“¬12,13 ¬—ß‰¡à‡§¬¡’°“√»÷°…“«‘®—¬‡°’Ë¬«°—∫§à“
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„™â®à“¬À√◊Õ°“√‡√’¬°‡°Á∫®“°°Õß∑ÿπμà“ßÊ¢≥–∑’Ë

 ∂“π°“√≥å°“√‡ß‘π¢Õß‚√ßæ¬“∫“≈¬—ßμâÕß¡’°“√

μ‘¥μ“¡Õ¬à“ß„°≈â™‘¥ ‡æ◊ËÕ„Àâ°“√∫√‘°“√¢Õß‚√ßæ¬“∫“≈

 “¡“√∂¥”‡π‘π°“√‰¥âÕ¬à“ß¡’§ÿ≥¿“æ ®÷ß®”‡ªìπ∑’Ë®–

μâÕß»÷°…“μâπ∑ÿπ∫√‘°“√∑“ß°“√·æ∑¬å √“¬‰¥âæ÷ß√—∫

®“°°“√‡√’¬°‡°Á∫®“°°Õß∑ÿπμà“ßÊ ‡æ◊ËÕ„Àâ∑√“∫∂÷ß

Õ—μ√“°“√§◊π∑ÿπ¢Õß‚√ßæ¬“∫“≈ ‡æ◊ËÕ„ÀâºŸâ∫√‘À“√

‰¥â∑√“∫·≈–„™â„π°“√«“ß·ºπ ∫√‘À“√®—¥°“√ ‡æ◊ËÕ„Àâ

‡°‘¥ª√–‚¬™πå Ÿß ÿ¥„π°“√„™â∑√—æ¬“°√∑’Ë¡’Õ¬ŸàÕ¬à“ß

®”°—¥

«—μ∂ÿª√– ß§å

‡æ◊ËÕ»÷°…“μâπ∑ÿπ·≈–Õ—μ√“°“√§◊π∑ÿπ¢Õß

∫√‘°“√√—°…“‚√§¡–‡√Áß„πºŸâªÉ«¬„π∑’Ë‰¥â√—∫¬“‡§¡’∫”∫—¥

®”·π°μ“¡·À≈àßß∫ª√–¡“≥

π‘¬“¡»—æ∑å

1. μâπ∑ÿπ∫√‘°“√√—°…“‚√§¡–‡√Áß (Cost of

Cancer Care) À¡“¬∂÷ß §à“„™â®à“¬∑“ß°“√·æ∑¬å

∑’Ë‡°‘¥¢÷Èπ‡¡◊ËÕºŸâªÉ«¬‡¢â“¡“√—∫°“√√—°…“‚√§¡–‡√Áß·≈–

‰¥â√—∫¬“‡§¡’∫”∫—¥ ‚¥¬§‘¥®“°Õ—μ√“§à“∫√‘°“√¢Õß

‚√ßæ¬“∫“≈Õÿμ√¥‘μ∂å ∑’ËÕâ“ßÕ‘ß®“°ª√–°“»°√¡∫—≠™’-

°≈“ß ‡æ◊ËÕ„™â ”À√—∫°“√‡∫‘°®à“¬§à“√—°…“æ¬“∫“≈

„π ∂“πæ¬“∫“≈∑’Ë∫—ß§—∫„™âμ—Èß·μà«—π∑’Ë 1 ∏—π«“§¡

æ.». 254914

2. °“√§◊π∑ÿπ (Cost Recovery) À¡“¬∂÷ß

Õ—μ√“ à«π¢Õß√“¬‰¥â∑’Ë‰¥â√—∫™¥‡™¬μàÕμâπ∑ÿπ§”π«≥

‡ªìπ√âÕ¬≈–

«‘∏’«‘®—¬

√Ÿª·∫∫°“√«‘®—¬ ‡ªìπ°“√»÷°…“‡™‘ßæ√√≥π“

·∫∫¬âÕπÀ≈—ß (retrospective descriptive study)

μâπ∑ÿπ∫√‘°“√∑“ß°“√·æ∑¬å»÷°…“·∫∫Õ‘ß ∂‘μ‘§«“¡

™ÿ°¢Õß‚√§ (prevalence-based approach) „π

¡ÿ¡¡ÕßºŸâ„Àâ∫√‘°“√ (provider perspective)

ª√–™“°√·≈–°≈ÿà¡μ—«Õ¬à“ß ª√–™“°√∑’Ë

»÷°…“ §◊Õ ºŸâªÉ«¬∑’Ë‰¥â√—∫°“√«‘π‘®©—¬«à“‡ªìπ‚√§¡–‡√Áß

¬°‡«âπºŸâªÉ«¬¡–‡√Áß√–∫∫‚≈À‘μ·≈–ºŸâªÉ«¬¡–‡√ÁßμàÕ¡

πÈ”‡À≈◊Õß ·≈–‰¥â√—∫¬“‡§¡’∫”∫—¥ ª√–‡¿∑ºŸâªÉ«¬„π

‚√ßæ¬“∫“≈Õÿμ√¥‘μ∂å „πªïß∫ª√–¡“≥ 2551

‡Àμÿº≈„π°“√‡≈◊Õ°ª√–™“°√∑’Ë‡ªìπºŸâªÉ«¬„π

§√—Èßπ’È ‡π◊ËÕß®“°

1. °“√‡√’¬°‡°Á∫§à“√—°…“æ¬“∫“≈ºŸâªÉ«¬πÕ°

 ‘∑∏‘ «— ¥‘°“√√—°…“æ¬“∫“≈¢â“√“™°“√‡ªìπ·∫∫

°“√‡∫‘°®à“¬μ“¡√“¬°‘®°√√¡ ·≈–°√–∑√«ß°“√§≈—ß

„™â«‘∏’°“√‡∫‘°®à“¬μ√ß ”À√—∫ºŸâªÉ«¬‚√§¡–‡√Áß´÷Ëß®”‡ªìπ

μâÕß„™â¬“πÕ°∫—≠™’¬“À≈—°·Ààß™“μ‘∑’Ë¡’§à“„™â®à“¬ Ÿß

6 ™π‘¥ ‚¥¬μâÕß≈ß∑–‡∫’¬π·≈–¢ÕÕπÿ¡—μ‘°“√„™â¬“

°àÕπ ´÷Ëß‚√ßæ¬“∫“≈ “¡“√∂‡√’¬°‡°Á∫‰¥â∑—ÈßÀ¡¥ ∂â“

¡’°“√√—°…“μ“¡·π«∑“ß∑’Ë°”Àπ¥ ·μàºŸâªÉ«¬„π„™â

À≈—°‡°≥±åμ“¡πÈ”Àπ—° —¡æ—∑∏å„π·μà≈–°≈ÿà¡‚√§√à«¡

2. ‚√§¡–‡√Áß‡¡Á¥‡≈◊Õ¥¢“«·≈–¡–‡√ÁßμàÕ¡

πÈ”‡À≈◊Õß ‡ªìπ‚√§∑’Ë®—¥Õ¬Ÿà„π°≈ÿà¡‚√§∑’Ë¡’§à“„™â®à“¬ Ÿß

¡’§«“¡´—∫´âÕπ„π°“√μ√«®«‘π‘®©—¬ °√–∫«π°“√

√—°…“μâÕßÕ“»—¬·æ∑¬åºŸâ‡™’Ë¬«™“≠·≈–‡∑§‚π‚≈¬’™—Èπ Ÿß

√«¡∑—Èß§à“‡«™¿—≥±å¡’√“§“·æß  ”π—°ß“πÀ≈—°ª√–°—π

 ÿ¢¿“æ·Ààß™“μ‘·≈– ¡“§¡‚≈À‘μ«‘∑¬“ ¡’‚ª√·°√¡

æ‘‡»…™¥‡™¬§à“√—°…“„πºŸâªÉ«¬√–∫∫À≈—°ª√–°—π

 ÿ¢¿“æ·Ààß™“μ‘

°“√‡°Á∫√«∫√«¡·≈–°“√®—¥°“√¢âÕ¡Ÿ≈

1. ‡°Á∫¢âÕ¡Ÿ≈ºŸâªÉ«¬‚√§¡–‡√Áß®“°∞“π¢âÕ¡Ÿ≈

°“√‡μ√’¬¡¬“‡§¡’∫”∫—¥·≈–®à“¬„ÀâºŸâªÉ«¬¢Õß°≈ÿà¡ß“π

‡¿ —™°√√¡ ·≈– ◊∫§âπ¢âÕ¡Ÿ≈§à“„™â®à“¬„π°“√√—°…“

æ¬“∫“≈∑ÿ°ª√–‡¿∑®“°∞“π¢âÕ¡Ÿ≈∑“ßÕ‘‡≈Á°∑√Õπ‘° å

¢Õß‚√ßæ¬“∫“≈ ∫—π∑÷°„π·∫∫∫—π∑÷°¢âÕ¡Ÿ≈§à“„™â®à“¬

‚√§¡–‡√Áß·≈–∫—π∑÷°≈ß„π‚ª√·°√¡ Microsoft Excel
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2. ‡°Á∫¢âÕ¡Ÿ≈®”π«π‡ß‘π∑’Ë‡ªìπ√“¬‰¥âæ÷ß√—∫

¢ÕßºŸâªÉ«¬ ‘∑∏‘ «— ¥‘°“√√—°…“æ¬“∫“≈¢â“√“™°“√

·≈– ‘∑∏‘À≈—°ª√–°—π ÿ¢¿“æ∂â«πÀπâ“μ“¡ DRG ·≈–

§à“πÈ”Àπ—° —¡æ—∑∏å∑’Ëª√—∫μ“¡§«“¡√ÿπ·√ß¢Õß‚√§

(adjusted relative weight; adj RW) ®“°ΩÉ“¬∫—≠™’

‡™◊ËÕ¡‚¬ß°—∫¢âÕ¡Ÿ≈¢â“ßμâπ¥â«¬‡≈¢ AN ºŸâªÉ«¬ ‘∑∏‘

ª√–°—π —ß§¡√“¬‰¥âæ÷ß√—∫§◊Õ 50,000 ∫“∑μàÕªï/√“¬

ºŸâªÉ«¬°≈ÿà¡Õ◊Ëπ√“¬‰¥âæ÷ß√—∫ §◊Õ §à“„™â®à“¬∑’Ë‡°‘¥¢÷Èπ®√‘ß

„π°“√√—°…“æ¬“∫“≈

°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈

1. μâπ∑ÿπ∫√‘°“√∑“ß·æ∑¬å «‘‡§√“–Àå®“°

¢âÕ¡Ÿ≈§à“∫√‘°“√∑’Ë‚√ßæ¬“∫“≈§‘¥°—∫ºŸâªÉ«¬‡¡◊ËÕ¡’

°‘®°√√¡μà“ßÊ„π°“√√—°…“æ¬“∫“≈ „™â ∂‘μ‘‡™‘ß

æ√√≥π“

1.1 ≈—°…≥–∑—Ë«‰ª¢ÕßºŸâªÉ«¬ ‡ πÕ„π√Ÿª

§«“¡∂’Ë √âÕ¬≈– ·≈–§à“‡©≈’Ë¬

1.2 μâπ∑ÿπ∫√‘°“√∑“ß°“√·æ∑¬å ·¬°μ“¡

√“¬°“√§à“∫√‘°“√ π”‡ πÕ„π√Ÿªº≈√«¡ √âÕ¬≈–·≈–

§à“‡©≈’Ë¬ ·≈–®”·π°‡ªìπ 3 °≈ÿà¡μ“¡°“√„™â ‘∑∏‘¢Õß

ºŸâªÉ«¬ ¥—ßπ’È

1.2.1  ‘∑∏‘ «— ¥‘°“√√—°…“æ¬“∫“≈

¢â“√“™°“√ °≈ÿà¡∑’Ë‡√’¬°‡°Á∫®“°√—∞«‘ “À°‘® ·≈–ºŸâªÉ«¬

∑’Ë™”√–‡ß‘π‡Õß

1.2.2  ‘∑∏‘ª√–°—π —ß§¡

1.2.3  ‘∑∏‘À≈—°ª√–°—π ÿ¢¿“æ∂â«π-

Àπâ“

2. Õ—μ√“°“√§◊π∑ÿπ «‘‡§√“–Àå®“°√“¬‰¥âæ÷ß

√—∫À“√¥â«¬μâπ∑ÿπ∫√‘°“√∑“ß°“√·æ∑¬å§Ÿ≥¥â«¬ 100

‡ πÕ„π√Ÿª√âÕ¬≈– ‚¥¬«‘‡§√“–Àå·¬°μ“¡Àπà«¬∑’Ë

®à“¬‡ß‘π™¥‡™¬ 6 Àπà«¬ §◊Õ °√¡∫—≠™’°≈“ß  ”π—°ß“π

À≈—°ª√–°—π ÿ¢¿“æ·Ààß™“μ‘ °Õß∑ÿπª√–°—π —ß§¡

(„π‡¢μ) °Õß∑ÿπª√–°—π —ß§¡ (πÕ°‡¢μ) √—∞«‘ “À°‘®

·≈–ºŸâªÉ«¬∑’Ë™”√–‡ß‘π‡Õß

3. «‘‡§√“–ÀåÕ—μ√“°“√§◊π∑ÿπ°√≥’∑’Ë¡’°“√

®à“¬™¥‡™¬μ“¡πÈ”Àπ—° —¡æ—∑∏åμ“¡°≈ÿà¡«‘π‘®©—¬

‚√§√à«¡ ´÷Ëß¡’ 2 °≈ÿà¡ §◊Õ ºŸâªÉ«¬∑’Ë„™â ‘∑∏‘ «— ¥‘°“√

√—°…“æ¬“∫“≈¢â“√“™°“√·≈–ºŸâªÉ«¬∑’Ë„™â ‘∑∏‘À≈—°

ª√–°—π ÿ¢¿“æ∂â«πÀπâ“ ‚¥¬®”·π°°“√«‘‡§√“–Àå‡ªìπ

2 °√≥’ §◊Õ ®”·π°μ“¡¬“‡§¡’∫”∫—¥∑’Ë„™â√—°…“ ·≈–

®”·π°μ“¡«—ππÕπ

º≈°“√«‘®—¬

‚√ßæ¬“∫“≈Õÿμ√¥‘μ∂å ‡ªìπ‚√ßæ¬“∫“≈»Ÿπ¬å

¢π“¥ 575 ‡μ’¬ß  —ß°—¥ ”π—°ª≈—¥°√–∑√«ß “∏“√≥-

 ÿ¢ °√–∑√«ß “∏“√≥ ÿ¢ ªïß∫ª√–¡“≥ 2551 ¡’

ºŸâ√—∫∫√‘°“√ª√–‡¿∑ºŸâªÉ«¬„π®”π«π 41,501 √“¬

®”π«π«—ππÕπ‡©≈’Ë¬ 4.92 «—π Õ—μ√“°“√§√Õß‡μ’¬ß

100.50 ¡’ºŸâªÉ«¬‚√§¡–‡√Áß∑’Ë‰¥â√—∫¬“‡§¡’∫”∫—¥¡“√—∫

∫√‘°“√∑—ÈßÀ¡¥ 1,619 §√—Èß ¡’°“√º ¡¬“‡§¡’∫”∫—¥

„ÀâºŸâªÉ«¬ 6,546 ¢«¥ ¡Ÿ≈§à“°“√„™â¬“‡§¡’∫”∫—¥

41,174,961 ≈â“π∫“∑ §‘¥‡ªìπ√âÕ¬≈– 11.51 ‡ªìπ

≈”¥—∫∑’Ë 4 ¢Õß¡Ÿ≈§à“°“√„™â¬“∑—ÈßÀ¡¥ °≈ÿà¡μ—«Õ¬à“ß

¡’®”π«π 110 √“¬ „™â∫√‘°“√∑—ÈßÀ¡¥ 355 §√—Èß · ¥ß

„πμ“√“ß 1

1. μâπ∑ÿπ∫√‘°“√∑“ß°“√·æ∑¬å §à“∫√‘°“√

∑“ß°“√·æ∑¬å∑’Ë‡°’Ë¬«¢âÕß¡’Õ¬Ÿà 9 À¡«¥ ‚§√ß √â“ß

μâπ∑ÿπ∫√‘°“√∑“ß°“√·æ∑¬å à«π„À≠à‡ªìπ§à“¬“ √âÕ¬≈–

88.63 ‚¥¬‡ªìπ¬“‡§¡’∫”∫—¥∂÷ß√âÕ¬≈– 60.98 √Õß

≈ß¡“‡ªìπ§à“ÀâÕß§à“Õ“À“√ √âÕ¬≈– 3.58 ·≈–§à“

∫√‘°“√æ¬“∫“≈∑—Ë«‰ª √âÕ¬≈– 3.07 μË” ÿ¥‡ªìπ§à“

μ√«®«‘π‘®©—¬∑“ß√—ß ’«‘∑¬“ √âÕ¬≈– 0.10 ‡¡◊ËÕ®”·π°

μ“¡ ‘∑∏‘ºŸâªÉ«¬ æ∫«à“ ºŸâªÉ«¬∑’Ë¡’ ‘∑∏‘ «— ¥‘°“√√—°…“

æ¬“∫“≈¢â“√“™°“√·≈–ºŸâªÉ«¬Àπà«¬ß“π√—∞«‘ “À°‘®

À√◊ÕºŸâªÉ«¬ ‘∑∏‘ª√–°—π —ß§¡πÕ°‡¢μ (‡√’¬°‡°Á∫) ¡’

§à“¬“ Ÿß ÿ¥∂÷ß√âÕ¬≈– 94.57 ºŸâªÉ«¬ ‘∑∏‘À≈—°ª√–°—π

 ÿ¢¿“æ∂â«πÀπâ“¡’§à“¬“ √âÕ¬≈– 60.72 ¡’§à“ÀâÕß
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μ“√“ß 1 ¢âÕ¡Ÿ≈∑—Ë«‰ª

‡æ»

™“¬ 27 24.5
À≠‘ß 83 75.5

Õ“¬ÿ (ªï)

30-40 10 9.1
41-50 31 28.2
51-60 23 20.9
61-70 25 22.7
¡“°°«à“ 70 21 19.1

 ‘∑∏‘ºŸâªÉ«¬

À≈—°ª√–°—π ÿ¢¿“æ∂â«πÀπâ“ 76 69.1
ª√–°—π —ß§¡ 5 4.5
√—∞«‘ “À°‘® 5 4.5
 ‘π‡™◊ËÕ¢â“√“™°“√ 23 20.9
™”√–‡ß‘π 1 1.0

≈—°…≥–‚√§¡–‡√Áß∑’Ëæ∫

¡–‡√Áß≈”‰ â„À≠à·≈–∑«“√Àπ—° 35 31.8
¡–‡√Áß‡μâ“π¡ 30 27.3
¡–‡√Áß√—ß‰¢à 12 10.9
¡–‡√Áßª“°¡¥≈Ÿ° 13 11.8
¡–‡√Áß°√–‡æ“–Õ“À“√ 9 8.2
¡–‡√Áß‡¬◊ËÕ∫ÿ‚æ√ß¡¥≈Ÿ° 3 2.7
¡–‡√ÁßÀ≈Õ¥Õ“À“√ 2 1.8
Õ◊ËπÊ ‡™àπ 6 5.5

√«¡ 110 100.0

¢âÕ¡Ÿ≈∑—Ë«‰ª ®”π«π (√“¬) √âÕ¬≈–

·≈–§à“Õ“À“√√âÕ¬≈– 11.51  Ÿß°«à“ºŸâªÉ«¬ ‘∑∏‘Õ◊ËπÊ

 ”À√—∫ºŸâªÉ«¬ ‘∑∏‘ª√–°—π —ß§¡¡’§à“¬“ √âÕ¬≈– 76.97

√Õß≈ß¡“‡ªìπ§à“∫√‘°“√æ¬“∫“≈∑—Ë«‰ª √âÕ¬≈– 8.12

μâπ∑ÿπ∫√‘°“√∑“ß°“√·æ∑¬å ‡©≈’Ë¬„πºŸâªÉ«¬ ‘∑∏‘

 «— ¥‘°“√√—°…“æ¬“∫“≈¢â“√“™°“√ ºŸâªÉ«¬√—∞«‘ “À°‘®

·≈–ºŸâªÉ«¬ ‘∑∏‘ª√–°—π —ß§¡πÕ°‡¢μ (‡√’¬°‡°Á∫)

 Ÿß°«à“ ‘∑∏‘Õ◊ËπÊ ¡’μâπ∑ÿπ‡©≈’Ë¬μàÕ§√—Èß 85,946.51

∫“∑ μâπ∑ÿπ‡©≈’Ë¬μàÕ«—ππÕπ 26,082.80 ∫“∑ √Õß

≈ß¡“ §◊Õ  ‘∑∏‘ª√–°—π —ß§¡ ·≈– ‘∑∏‘À≈—°ª√–°—π

 ÿ¢¿“æ∂â«πÀπâ“ μ“¡≈”¥—∫ ¥—ß· ¥ß„πμ“√“ß 2

2. °“√§◊π∑ÿπ °“√„Àâ∫√‘°“√ 355 §√—Èß √«¡

μâπ∑ÿπ§à“∫√‘°“√∑“ß°“√·æ∑¬å∑—ÈßÀ¡¥ 14,255,060

∫“∑ √“¬‰¥âæ÷ß√—∫ 15,655,295.10 ∫“∑ °“√§◊π∑ÿπ

‡©≈’Ë¬ √âÕ¬≈– 109.83 °“√§◊π∑ÿπ Ÿß ÿ¥ §◊Õ ®“°

 ”π—°ß“πÀ≈—°ª√–°—π ÿ¢¿“æ·Ààß™“μ‘√âÕ¬≈– 143.53

√Õß≈ß¡“®“°°√¡∫—≠™’°≈“ß„π°≈ÿà¡ «— ¥‘°“√√—°…“

æ¬“∫“≈¢â“√“™°“√‡∑à“°—∫ √âÕ¬≈– 109.03 °“√§◊π∑ÿπ

®“°√—∞«‘ “À°‘® √âÕ¬≈– 99.80  ”À√—∫°Õß∑ÿπª√–°—π

 —ß§¡¡’Õ—μ√“°“√§◊π∑ÿπ √âÕ¬≈– 64.14 ·≈– 24.85 °√≥’

πÕ°‡¢μ·≈–„π‡¢μμ“¡≈”¥—∫ ¥—ß· ¥ß„πμ“√“ß 3



30  ¡“§¡‡¿ —™°√√¡‚√ßæ¬“∫“≈ (ª√–‡∑»‰∑¬) «“√ “√‡¿ —™°√√¡‚√ßæ¬“∫“≈

μ“√“ß 2 ‚§√ß √â“ßμâπ∑ÿπ∫√‘°“√∑“ß°“√·æ∑¬å®”·π°μ“¡ ‘∑∏‘ºŸâªÉ«¬

1. §à“ÀâÕß·≈–§à“Õ“À“√ 220,800 1.89 278,100 11.51 12,000 8.01 510,900 3.58
2. §à“¬“

¬“‡§¡’∫”∫—¥ 7,515,997 64.31 1,076,569 44.55 100,425 67.05 8,692,991 60.98
¬“„π∫—≠™’¬“À≈—°œ 1,330,369 11.38 380,289 15.74 14,820 9.89 1,725,478 12.10
¬“πÕ°∫—≠™’¬“À≈—°œ 2,205,232 18.87 10,475 0.43 30 0.02 2,215,737 15.54

√«¡§à“¬“ 11,051,598 94.57 1,467,333 60.72 115,275 76.97 12,634,206 88.63

3. §à“‡«™¿—≥±å∑’Ë¡‘„™à¬“ 123,052 1.05 50,878 2.11 2,549 1.70 176,479 1.24
4. §à“μ√«®∑“ß‡∑§π‘§

°“√·æ∑¬å
·≈–æ¬“∏‘«‘∑¬“ 63,495 0.54 116,240 4.81 1,700 1.14 181,435 1.27

5. §à“∫√‘°“√∑“ß‚≈À‘μ 19,440 0.17 50,810 2.10 560 0.37 70,810 0.50
6. §à“μ√«®∑“ß√—ß ’«‘∑¬“ 4,680 0.04 9,640 0.40 0 0 14,320 0.10
7. §à“μ√«®«‘∏’æ‘‡»…Õ◊ËπÊ 3,540 0.03 28,050 1.16 400 0.27 31,990 0.22
8. §à“À—μ∂°“√·≈–«‘ —≠≠’ 18,800 0.16 15,400 0.64 0 0 34,200 0.24
9. §à“∫√‘°“√Õ◊ËπÊ

§à“∫√‘°“√∑“ßæ¬“∫“≈ 138,200 1.18 287,640 11.90 12,160 8.12 438,000 3.07
§à“º ¡¬“‡§¡’∫”∫—¥ 45,120 0.38 112,480 4.65 5,120 3.42 162,720 1.14
√«¡§à“∫√‘°“√Õ◊ËπÊ 183,320 1.56 400,120 16.55 17,280 11.54 600,720 4.21

√«¡§à“∫√‘°“√ 11,688,725 100 2,416,571 100 149,764 100 14,255,060 100

®”π«π§√—Èß∑’Ë√—∫∫√‘°“√ 135 212 8 355
®”π«π«—ππÕπ(«—π) 449 885 39 1,373
μâπ∑ÿπ‡©≈’Ë¬/§√—Èß 85,946.51 11,398.92 18,720.5 40,155.10
(∫“∑)
μâπ∑ÿπ‡©≈’Ë¬μàÕ«—ππÕπ 26,032.80 2,730.59 3,840.10 10,382.42
(∫“∑)

À≈—°ª√–°—π ÿ¢¿“æ

‚§√ß √â“ß  ‘π‡™◊ËÕ/‡√’¬°‡°Á∫ ∂â«πÀπâ“ ª√–°—π —ß§¡ √«¡∑ÿ° ‘∑∏‘

μâπ∑ÿπ§à“∫√‘°“√

∑“ß°“√·æ∑¬å μâπ∑ÿπ(∫“∑) √âÕ¬≈– μâπ∑ÿπ(∫“∑) √âÕ¬≈– μâπ∑ÿπ(∫“∑) √âÕ¬≈– μâπ∑ÿπ(∫“∑) √âÕ¬≈–

μ“√“ß 3 Õ—μ√“°“√§◊π∑ÿπ¢Õß∫√‘°“√√—°…“æ¬“∫“≈ºŸâªÉ«¬‚√§¡–‡√Áß∑’Ë‰¥â√—∫¬“‡§¡’∫”∫—¥

ª√–‡¿∑∫√‘°“√
μâπ∑ÿπ√«¡ ®”π«π§√—Èß∑’Ë √“¬‰¥âæ÷ß√—∫ °“√§◊π∑ÿπ

(∫“∑) ‡√’¬°‡°Á∫ (∫“∑) (√âÕ¬≈–)

1. ∫√‘°“√∑’Ë‡√’¬°‡°Á∫®“° «— ¥‘°“√ 9,170,942 103 9,999,264.90 109.03
√—°…“æ¬“∫“≈¢â“√“™°“√

2. ∫√‘°“√∑’Ë‡√’¬°‡°Á∫®“°√—∞«‘ “À°‘® 1,525,258 22 1,522,223 99.80
3. ∫√‘°“√∑’ËºŸâªÉ«¬™”√–‡ß‘π‡Õß 5,729 1 1,000 17.45
4. ∫√‘°“√∑’Ë‡√’¬°‡°Á∫®“°°Õß∑ÿπ

ª√–°—π —ß§¡(πÕ°‡¢μ) 986,796 9 627,103 63.55
5. ∫√‘°“√∑’Ë‡√’¬°‡°Á∫®“°  ª ™. 2,416,571 212 3,468,485.20 143.53
6. ∫√‘°“√ºŸâªÉ«¬ª√–°—π —ß§¡ 149,764 8 37,219.00 24.85

√«¡ 14,255,060 355 15,655,295.10 109.83



Vol 21  No 1  January - April  2011 μâπ∑ÿπ ·≈–°“√§◊π∑ÿπ∫√‘°“√√—°…“‚√§¡–‡√Áß
ºŸâªÉ«¬„π∑’Ë‰¥â√—∫¬“‡§¡’∫”∫—¥

31

3. °“√«‘‡§√“–ÀåÕ—μ√“°“√§◊π∑ÿπ°√≥’°“√

®à“¬™¥‡™¬μ“¡πÈ”Àπ—° —¡æ—∑∏åμ“¡°≈ÿà¡«‘π‘®©—¬

‚√§√à«¡

3.1 ®”·π°μ“¡¬“‡§¡’∫”∫—¥·≈–¡Ÿ≈§à“

¬“∑’Ë„™â√—°…“ ºŸâªÉ«¬ ‘∑∏‘À≈—°ª√–°—π ÿ¢¿“æ∂â«πÀπâ“
 à«π„À≠à¡’°“√§◊π∑ÿπ¡“°°«à“√âÕ¬≈– 100  Ÿß ÿ¥§◊Õ
√âÕ¬≈– 220.10 „π°≈ÿà¡∑’Ë„™â¬“ 5-FU+leucovorin
 ”À√—∫°√≥’∑’Ë¡’°“√„™â¬“ paclitaxel À√◊Õ ifosfamide

À√◊Õ carboplatin+¬“‡§¡’∫”∫—¥Õ◊Ëπ ®”π«π 34 §√—Èß
¡’°“√§◊π∑ÿπμË”°«à“√âÕ¬≈– 100 μË” ÿ¥§◊Õ √âÕ¬≈–
32-50 „π°≈ÿà¡ºŸâªÉ«¬‚√§¡–‡√Áß‡μâ“π¡·≈–¡–‡√Áß√—ß‰¢à
∑’Ë„™â carboplatin+paclitaxel ¥—ß· ¥ß„πμ“√“ß 4
 ”À√—∫ºŸâªÉ«¬ ‘∑∏‘ «— ¥‘°“√√—°…“æ¬“∫“≈¢â“√“™°“√
¡’°“√§◊π∑ÿπ¡“°°«à“√âÕ¬≈– 100  Ÿß ÿ¥‡¡◊ËÕ„™â¬“‡§¡’
∫”∫—¥ carboplatin ‡æ’¬ß™π‘¥‡¥’¬« ¥—ß· ¥ß„π

μ“√“ß 5

3.2 ®”·π°μ“¡®”π«π«—ππÕπ ºŸâªÉ«¬

 ‘∑∏‘À≈—°ª√–°—π ÿ¢¿“æ∂â«πÀπâ“ ®”π«π 212 √“¬
¡’«—ππÕπ‡©≈’Ë¬ 4.2 «—π ( Ÿß ÿ¥ 31 «—π μË” ÿ¥ 1 «—π)
¡’Õ—μ√“°“√§◊π∑ÿπμË”°«à“μâπ∑ÿπ∫√‘°“√‡¡◊ËÕ¡’®”π«π
«—ππÕπ 3 «—π·≈– 10-31 «—π ‚¥¬¡’°“√§◊π∑ÿπ
√âÕ¬≈– 80.59 ·≈– 69.47 μ“¡≈”¥—∫ ·μà®”π«π
«—ππÕπ 1-2 «—π À√◊Õ 4-9 «—π ¡’°“√§◊π∑ÿπ¡“°°«à“

√âÕ¬≈– 100 ¥—ß· ¥ß„πμ“√“ß 6  ”À√—∫ºŸâªÉ«¬
 ‘∑∏‘ «— ¥‘°“√√—°…“æ¬“∫“≈¢â“√“™°“√¡’«—ππÕπ
‡©≈’Ë¬ 3.33 «—π ( Ÿß ÿ¥ 24 «—π μË” ÿ¥ 1 «—π) Õ—μ√“
°“√§◊π∑ÿπμË”°«à“μâπ∑ÿπ∫√‘°“√‡¡◊ËÕºŸâªÉ«¬¡’®”π«π
«—ππÕπ 10-24 «—π °“√§◊π∑ÿπ√âÕ¬≈– 91.59 ∂â“
®”π«π«—ππÕππâÕ¬°«à“ 10 «—π ¡’Õ—μ√“°“√§◊π∑ÿπ
¡“°°«à“√âÕ¬≈– 100 ¥—ß· ¥ß„πμ“√“ß 7

μ“√“ß 4 Õ—μ√“°“√§◊π∑ÿπ¢ÕßºŸâªÉ«¬ ‘∑∏‘À≈—°ª√–°—π ÿ¢¿“æ∂â«πÀπâ“®”·π°μ“¡¬“‡§¡’∫”∫—¥∑’Ë„™â√—°…“

®”π«π §à“¬“ μâπ∑ÿπ Adj.RW √“¬‰¥âæ÷ß√—∫ °“√§◊π∑ÿπ§√—Èß

≈”¥—∫ ¬“‡§¡’∫”∫—¥ §√—Èß (∫“∑) ∫√‘°“√√«¡ √«¡ (∫“∑) (√âÕ¬≈–)

1 5-FU+leucovorin 100 310,297 891,739 295.67 1,962,698 220.10
2 5-FU+cyclophosphamide 3 9,795 14,500 4.69 31,154.50 214.86
3 Cyclophosphamide+ 12 39,180 72,103 20.47 135,852 188.41

doxorubicin
4 Carboplatin 30 66,924 225,253 61.12 405,753 180.13
5 Cisplatin 12 12,350 67,813 17.98 119,356 176.01
6 5-FU+cisplatin 8 25,536 113,434 29.07 192,973 170.12
7 5-FU+cyclophosphamide 10 12,886 71,095 15.12 100,348 141.15

+methotrexate (CMF)
8 Leucovorin+methotrexate+ 1 5070 10,952 2.25 14963.90 136.63

Etoposide+actinomycin
9 Cisplatin+etoposide 2 4,920 16,496 3.39 22,158.20 134.32
10 5-FU+cyclophosphamide+ 7 24,507 110,583 14.51 96,290.70 87.08

doxorubicin (FAC)
11 Ifosfamide 6 68,096 134,563 13.53 89,783.30 66.72
12 5-FU+carboplatin 1 3,983 12,944 1.18 7,836.42 60.54
13 Cisplatin+ifosfamide 4 48,222 92,392 6.69 44,388.50 48.04
14 Paclitaxel 10 283,178 377,154 26.83 1,78132 47.23
15 Carboplatin+paclitaxel 6 157,725 205,550 10.06 66,797.70 32.50

√«¡ 212 1,072,669 2,416,571 522.56 3,468,485.20 143.53
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μ“√“ß 5 Õ—μ√“°“√§◊π∑ÿπ¢ÕßºŸâªÉ«¬ ‘∑∏‘ «— ¥‘°“√√—°…“æ¬“∫“≈¢â“√“™°“√®”·π°μ“¡¬“‡§¡’∫”∫—¥∑’Ë„™â√—°…“

1 Carboplatin 2 4,238 11,596 4.30 59,554.48 513.58
2 5-FU+cisplatin+docetaxel 3 136,309 320,457 13.27 417,444.42 130.27
3 5-FU+cyclophosphamide 1 1,465 72,216 3.69 93,896.57 130.02

+methotrexate
4 Cisplatin 3 2,964 22,826 1.50 27,202.96 119.18
5 Docetaxel 1 59,557 75,305 1.16 87,016.5 115.55
6 Ifosfamide 1 9,728 27,513 1.18 31,378.1 114.05
7 Oxaliplatin+xeloda 14 901,970 1,383,584 21.78 1,560,956.9 112.82
8 Carboplatin+paclitaxel 11 357,878 531,918 14.56 590,463.22 111.01
9 Docetaxel+xeloda 4 205,821 353,177 4.29 389,595.94 110.31
10 5-FU+leucovorin+ 19 873,513 1,508,037 21.99 1,646,806.9 109.20

oxaliplatin
11 5FU+leucovorin+ 17 2,182,049 2,452,543 23.86 2,606,425.1 106.27

oxaliplatin
+bevacizumab

12 5-FU+leucovorin+ 23 809,234 1,889,013 24.93 1,952,756.6 103.37
irrinotecan

13 5-FU+leucovorin+ 3 301,531 443,213 3.82 454,549.76 102.56
irrinotecan+bevacizumab

14 Docetaxel+doxorubicin+ 1 53,589 79,544 0.35 81,217.48 102.10
cyclophosphamide

√«¡ 103 5,886,985 9,170,942 140.70 9,999,264.9 109.03

®”π«π §à“¬“ μâπ∑ÿπ∫√‘°“√ Adj.RW √“¬‰¥âæ÷ß√—∫ °“√§◊π∑ÿπ

≈”¥—∫ ¬“‡§¡’∫”∫—¥ §√—Èß (∫“∑) √«¡ √«¡ (∫“∑) (√âÕ¬≈–)

μ“√“ß 6 Õ—μ√“°“√§◊π∑ÿπ°√≥’ºŸâªÉ«¬ ‘∑∏‘À≈—°ª√–°—π ÿ¢¿“æ∂â«πÀπâ“®”·π°μ“¡®”π«π«—ππÕπ

μâπ∑ÿπ∫√‘°“√√«¡ Adj.RW √“¬‰¥âæ÷ß√—∫ °“√§◊π∑ÿπ

≈”¥—∫ ®”π«π«—ππÕπ ®”π«π§√—Èß (∫“∑) √«¡ (∫“∑) (√âÕ¬≈–)

1 1 «—π 39 317,366 69.37 460,501.29 145.10
2 2 «—π 24 260,020 42.60 282,779.54 108.75
3 3 «—π 14 266,355 32.34 214,664.77 80.59
4 4 «—π 69 564,056 208.34 1,382,660.88 245.13
5 5-9 «—π 55 700,090 137.60 913,424.38 130.47
6 10-31 «—π 11 308,684 32.31 214,454.34 69.47

√«¡ 212 2,416,571 522.56 3,468,485.20 143.53
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μ“√“ß 7 Õ—μ√“°“√§◊π∑ÿπ °√≥’ºŸâªÉ«¬ ‘∑∏‘ «— ¥‘°“√√—°…“æ¬“∫“≈¢â“√“™°“√®”·π°μ“¡®”π«π«—ππÕπ

μâπ∑ÿπ∫√‘°“√√«¡ Adj.RW √“¬‰¥âæ÷ß√—∫ °“√§◊π∑ÿπ

≈”¥—∫ ®”π«π«—ππÕπ ®”π«π§√—Èß (∫“∑) √«¡ (∫“∑) (√âÕ¬≈–)

1 1 «—π 13 1,002,896 15.89 1,144,737.46 114.14
2 2 «—π 43 3,625,618 47.89 3,914,992.76 107.98
3 3 «—π 26 2,557,259 36.46 2,792,424.30 109.19
4 4 «—π 8 685,590 9.43 740,398.57 107.99
5 5-9 «—π 8 832,684 21.41 979,072.80 117.58
6 10-24 «—π 5 466,895 9.62 427,639.01 91.59

√«¡ 103 9,170,942 140.70 9,999,264.90 109.03

«‘®“√≥åº≈

ºŸâªÉ«¬‚√§¡–‡√Áß∑’Ë‰¥â√—∫¬“‡§¡’∫”∫—¥ª√–‡¿∑

ºŸâªÉ«¬„π∑’Ë¡’ ‘∑∏‘μà“ß°—π ¡’μâπ∑ÿπ∫√‘°“√∑“ß°“√·æ∑¬å

μà“ß°—π °≈ÿà¡ºŸâªÉ«¬ ‘∑∏‘ «— ¥‘°“√√—°…“æ¬“∫“≈

¢â“√“™°“√¡’μâπ∑ÿπ∫√‘°“√∑“ß°“√·æ∑¬å Ÿß ÿ¥ √Õß

≈ß¡“§◊Õ °≈ÿà¡ºŸâªÉ«¬ ‘∑∏‘ª√–°—π —ß§¡ ·≈– ‘∑∏‘

À≈—°ª√–°—π ÿ¢¿“æ∂â«πÀπâ“ μ“¡≈”¥—∫ §à“¬“‡ªìπ

μâπ∑ÿπ∫√‘°“√∑“ß°“√·æ∑¬å Ÿß ÿ¥∂÷ß√âÕ¬≈– 88.63

‚¥¬‡ªìπ§à“¬“‡§¡’∫”∫—¥√âÕ¬≈– 60.98 μâπ∑ÿπ∑’Ëμà“ß°—π

‡π◊ËÕß¡“®“°§à“¬“∑’Ëμà“ß°—π´÷Ëß„°≈â‡§’¬ß°—∫°“√»÷°…“

μâπ∑ÿπ°“√√—°…“æ¬“∫“≈ºŸâªÉ«¬„π ‚√ßæ¬“∫“≈

æÿ∑∏™‘π√“™ ªï æ.». 2546 ¢Õß °π°æ√  ÿ√≥—∞°ÿ≈

·≈–§≥–15 ∑’Ëæ∫«à“  ‘∑∏‘∑’Ë·μ°μà“ß°—π¡’μâπ∑ÿπ„π

°“√√—°…“∑’Ë‰¡à‡∑à“°—π °≈à“«§◊Õ °≈ÿà¡ºŸâªÉ«¬ «— ¥‘°“√

√—°…“æ¬“∫“≈¢â“√“™°“√¡’μâπ∑ÿπ Ÿß°«à“°≈ÿà¡Õ◊ËπÊ

 ”À√—∫°≈ÿà¡ºŸâªÉ«¬ª√–°—π —ß§¡·≈–À≈—°ª√–°—π ÿ¢¿“æ

∂â«πÀπâ“¡’μâπ∑ÿπ„°≈â‡§’¬ß°—π

μâπ∑ÿπ∫√‘°“√∑“ß°“√·æ∑¬å„πºŸâªÉ«¬ ‘∑∏‘

À≈—°ª√–°—π ÿ¢¿“æ∂â«πÀπâ“μË”°«à“ ‘∑∏‘Õ◊ËπÊ ·μà°≈—∫

¡’°“√§◊π∑ÿπ Ÿß ÿ¥√âÕ¬≈– 143.53 √Õß≈ß¡“ §◊Õ °≈ÿà¡

ºŸâªÉ«¬ «— ¥‘°“√√—°…“æ¬“∫“≈¢â“√“™°“√√âÕ¬≈– 109.03

√—∞«‘ “À°‘®√âÕ¬≈– 99.80  ”À√—∫°≈ÿà¡ºŸâªÉ«¬ª√–°—π

 —ß§¡√âÕ¬≈– 63.55 °√≥’‡√’¬°‡°Á∫πÕ°‡¢μ ·≈–

√âÕ¬≈– 24.85 °√≥’„π‡¢μ ‡π◊ËÕß®“°«‘∏’°“√®à“¬‡ß‘π

™¥‡™¬¢Õß·μà≈–°Õß∑ÿπμà“ß°—π7-11 ºŸâªÉ«¬ ‘∑∏‘ «— ¥‘°“√

√—°…“æ¬“∫“≈¢â“√“™°“√ °√¡∫—≠™’°≈“ß‰¥â„™â°≈‰°

∑’Ë ”§—≠ 3 °≈‰° §◊Õ °“√·®âß§à“„™â®à“¬ à«πμà“ßÊ

°“√°”Àπ¥Õ—μ√“∞“π ·≈–°“√®à“¬§à“√—°…“æ¬“∫“≈

 à«π∑’Ë„™â DRG ·≈– à«ππÕ°‡Àπ◊Õ DRG ´÷Ëß‡√‘Ë¡

¡“μ—Èß·μà«—π∑’Ë 1 °√°Æ“§¡ æ.». 2550 ‚¥¬§à“ÀâÕß

§à“Õ“À“√ ·≈–§à“¬“√—°…“‚√§¡–‡√Áß ‡ªìπ à«π∑’Ë

πÕ°‡Àπ◊Õ DRG ™¥‡™¬„Àâ∑—ÈßÀ¡¥μ“¡∑’Ë‚√ßæ¬“∫“≈

‡√’¬°‡°Á∫  à«π∑’Ë‡À≈◊Õ‡∫‘°®à“¬μ“¡ DRG ∑—Èßπ’È„Àâ

 ∂“πæ¬“∫“≈‡∫‘°‰¥â„πÕ—μ√“√âÕ¬≈– 80 ‰ª°àÕπ ∑’Ë

‡À≈◊ÕÕ’°√âÕ¬≈– 20 ®–μâÕß¡’°“√«‘‡§√“–Àå·≈–§”π«≥

√à«¡°—∫°≈ÿà¡«‘π‘®©—¬‚√§√à«¡ ·≈–®—¥ √√‡ß‘π®à“¬§◊π

 ∂“πæ¬“∫“≈¿“¬„π 3 ‡¥◊Õπ ´÷Ëß„™â°“√«‘π‘®©—¬‚√§

·≈–«‘∏’°“√√—°…“‡ªìπμ—«·ª√„π°“√§‘¥ª√‘¡“≥

∑√—æ¬“°√∑’ËμâÕß„™â7 ‡¡◊ËÕ«‘‡§√“–ÀåÕ—μ√“°“√§◊π∑ÿπ

‚¥¬®”·π°μ“¡¬“‡§¡’∫”∫—¥∑’Ë„™â ·≈–®”π«π«—ππÕπ

æ∫«à“ √“¬‰¥âæ÷ß√—∫ Õ¥§≈âÕß°—∫μâπ∑ÿπ∫√‘°“√  ¬°‡«âπ

°√≥’∑’ËπÕππ“π¡“°°«à“ 10 «—π ¡’°“√§◊π∑ÿπ√âÕ¬≈–

91.59  °“√‡≈◊Õ°„™â¬“‡§¡’∫”∫—¥„™âμ“¡·π«∑“ß∑’Ë¡’

°“√°”Àπ¥‰«â ‡™àπ ºŸâªÉ«¬∑’Ë‡ªìπ¡–‡√Áß≈”‰ â„À≠à

√–¬–·æ√à°√–®“¬  “¡“√∂„™â bevacizumab ‡ªìπ¬“

Õ—π¥—∫·√°„π°“√√—°…“ (first line therapy) ·≈–
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„™â√à«¡°—∫¬“ Ÿμ√ IFL: cycle repeat ∑ÿ° 6  —ª¥“Àå

À√◊Õ Ÿμ√ FOLFOX 4: cycle repeat ∑ÿ° 4  —ª¥“Àå

·μà®–„™â√à«¡°—∫ Ÿμ√Õ◊Ëπ∑’Ë‰¡à∂Ÿ°°”Àπ¥„π·π«∑“ß

‰«â‰¡à‰¥â ∑—Èßπ’ÈμâÕß¡’°“√≈ß∑–‡∫’¬πºŸâªÉ«¬‚√§¡–‡√Áß

°àÕπ ·≈–μâÕß àß¢âÕ¡Ÿ≈°“√√—°…“‡æ◊ËÕ∑”°“√¢ÕÕπÿ¡—μ‘

„™â°àÕπ°“√„Àâ¬“ ®÷ß®–‡√’¬°‡°Á∫‡ß‘π™¥‡™¬‰¥â · ¥ß

„Àâ‡ÀÁπ«à“ °“√™¥‡™¬„π°≈ÿà¡ºŸâªÉ«¬°≈ÿà¡π’È –∑âÕπ°“√

„™â∑√—æ¬“°√‰¥âÕ¬à“ß‡À¡“– ¡

°√≥’ºŸâªÉ«¬ ‘∑∏‘À≈—°ª√–°—π ÿ¢¿“æ∂â«πÀπâ“

°“√∫√‘À“√ß∫ª√–¡“≥∫√‘°“√√—°…“æ¬“∫“≈¢Õß

 ”π—°ß“πÀ≈—°ª√–°—π ÿ¢¿“æ °√≥’ºŸâªÉ«¬„π „™â«‘∏’

®—¥ √√ß∫ª√–¡“≥√–∫∫ DRG with global budget

‚¥¬„™â DRG version 4.0 °≈à“«§◊Õ °Õß∑ÿπ “¢“

®–μ—Èß‡æ¥“πß∫ª√–¡“≥μ“¡∑’Ë‰¥â®—¥ √√‰«â ·≈–

®à“¬„Àâ‚√ßæ¬“∫“≈‡ªìπ√“¬ß«¥ ‚¥¬Àπà«¬∫√‘°“√

μâÕß àß¢âÕ¡Ÿ≈°“√„Àâ∫√‘°“√ºŸâªÉ«¬„π„Àâ ”π—°ß“π°≈“ß

 “√ π‡∑»∫√‘°“√ ÿ¢¿“æ‡æ◊ËÕª√–¡«≈¢âÕ¡Ÿ≈μ“¡

√–∫∫ DRG À“§à“πÈ”Àπ—° —¡æ—∑∏å ÷́Ëß®–·®âß„Àâ

°Õß∑ÿπ “¢“‡æ◊ËÕ„™â§”π«≥‡ß‘π∑’Ë®–®à“¬„Àâ‡∫◊ÈÕßμâπ

ªïß∫ª√–¡“≥ 2551 ®—ßÀ«—¥Õÿμ√¥‘μ∂å°”Àπ¥Õ—μ√“

®à“¬‡∫◊ÈÕßμâπ°√≥’°“√∫√‘°“√ºŸâªÉ«¬„π‡¢μæ◊Èπ∑’Ë®”π«π

‡ß‘π 6,638.22 ∫“∑μàÕ 1 adj RW7,16 ·¡â«à“Õ—μ√“

°“√§◊π∑ÿπ®– Ÿß°«à“ ‘∑∏‘Õ◊ËπÊ ·μà‡¡◊ËÕ«‘‡§√“–Àå°“√

„™â¬“‡§¡’∫”∫—¥‡¡◊ËÕºŸâªÉ«¬‡ªìπ‚√§¡–‡√Áß‡μâ“π¡√–¬–

·æ√à°√–®“¬μâÕß„™â¬“ Ÿμ√ FAC À√◊Õ„™â¬“ pacli-

taxel Õ—μ√“°“√§◊π∑ÿπ‡æ’¬ß√âÕ¬≈– 87.08 ·≈– 47.23

μ“¡≈”¥—∫ · ¥ß«à“ °“√®—¥ √√ß∫ª√–¡“≥≈—°…≥–π’È

‰¡à Õ¥§≈âÕß°—∫°“√„™â∑√—æ¬“°√∑’Ë·∑â®√‘ß Õ¬à“ß‰√

°Áμ“¡ °“√®—¥ √√ß∫ª√–¡“≥„π√–∫∫À≈—°ª√–°—π

 ÿ¢¿“æ∂â«πÀπâ“ ‰¥â¡’°“√·¬°‡ß‘π‡¥◊Õπ¢Õß∫ÿ§≈“°√

¿“§√—∞ÕÕ°¡“°àÕπ ·≈â«®÷ß®—¥ √√‡ªìπ§à“∫√‘°“√

ºŸâªÉ«¬πÕ° ºŸâªÉ«¬„π ∫√‘°“√ àß‡ √‘¡ ÿ¢¿“æ ·≈–

ß∫ª√–¡“≥ ”À√—∫°“√®—¥°“√‚√§‡©æ“–

°√≥’ºŸâªÉ«¬ ‘∑∏‘ª√–°—π —ß§¡ „™â«‘∏’°“√®à“¬‡ß‘π

·∫∫‡À¡“®à“¬ °√≥’°“√„Àâ‡§¡’∫”∫—¥„πºŸâªÉ«¬‚√§

¡–‡√Áß °Õß∑ÿπ®à“¬‡æ‘Ë¡„Àâ‡∑à“∑’Ë®à“¬®√‘ßμ“¡§«“¡

®”‡ªìπ·μà‰¡à‡°‘πÀâ“À¡◊Ëπ∫“∑μàÕ√“¬μàÕªï æ∫«à“ °“√

§◊π∑ÿπ¡’‡æ’¬ß√âÕ¬≈– 24.85 «‘∏’°“√π’È ™à«¬„Àâ°Õß∑ÿπ

ª√–°—π —ß§¡§«∫§ÿ¡ß∫ª√–¡“≥‰¥â‡æ√“–°”Àπ¥

«ß‡ß‘π‰«â≈à«ßÀπâ“·≈â« ·μà àßº≈°—∫‚√ßæ¬“∫“≈∑’Ë‡ªìπ

ºŸâ„Àâ∫√‘°“√μâÕß√—∫¿“√–¢“¥∑ÿπ ‡æ√“–°“√√—°…“

ºŸâªÉ«¬‚√§¡–‡√ÁßμâÕß„Àâ¬“À≈“¬§√—Èß  ”À√—∫ºŸâª√–°—π

μπ∑’Ë¡’™◊ËÕμ“¡∑–‡∫’¬π∑’Ë ”π—°ß“π‰¥â°”Àπ¥°Õß∑ÿπ

‰¥â„™â«‘∏’‡À¡“®à“¬ (capitated payment system)

„πÕ—μ√“Àπ÷Ëßæ—πÀâ“√âÕ¬∫“∑μàÕ§πμàÕªï17

 √ÿªº≈

„π°“√„Àâ∫√‘°“√√—°…“‚√§¡–‡√Áßª√–‡¿∑

ºŸâªÉ«¬„π °“√§◊π∑ÿπ°√≥’ºŸâªÉ«¬¡’ ‘∑∏‘ «— ¥‘°“√√—°…“

æ¬“∫“≈¢â“√“™°“√∑’Ë‡ªìπÕ¬Ÿà‡ªìπ«‘∏’°“√∑’Ë Õ¥§≈âÕß

°—∫μâπ∑ÿπ∫√‘°“√∑“ß°“√·æ∑¬å ·μà ”À√—∫ºŸâªÉ«¬ ‘∑∏‘

À≈—°ª√–°—π ÿ¢¿“æ∂â«πÀπâ“ Õ—μ√“°“√®à“¬™¥‡™¬

∑’Ë°”Àπ¥‰«â‰¡à‡À¡“– ¡°√≥’∑’Ë‡ªìπ‚√§¡–‡√Áß¢—Èπ√–¬–

≈ÿ°≈“¡∂â“®”‡ªìπμâÕß„™â¬“μ“¡ protocol ‡™àπ‡¥’¬«

°—∫ ‘∑∏‘√—°…“ «— ¥‘°“√√—°…“æ¬“∫“≈¢â“√“™°“√

 ”À√—∫ºŸâªÉ«¬ ‘∑∏‘ª√–°—π —ß§¡°“√®à“¬™¥‡™¬„π

≈—°…≥–∑’Ë‡ªìπÕ¬Ÿà„πªí®®ÿ∫—π ¡’Õ—μ√“°“√§◊π∑ÿπ‡æ’¬ß

Àπ÷Ëß„π ’Ë ®”‡ªìπ∑’ËºŸâ‡°’Ë¬«¢âÕßμâÕß„Àâ§«“¡ π„®
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Quality of Life in Postmenopausal Women with Osteoporosis :

A Case Sudy in One Hospital
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Junyasak I, Kittisopee T. Quality of Life in Postmenopausal Women with Osteoporosis:

A Case Study in One Hospital. Thai Journal of Hospital Pharmacy 2011; 21(1):36-47.

The objectives of this study were to measure quality of life (QOL) in postmenopausal
women with osteoporosis, using Qualeffo 41 and to examine factors influencing quality of life in
postmenopausal women with osteoporosis. A cross-sectional descriptive study investigated quality
of life in 45-year-old and older postmenopausal women with low bone mineral density (BMD)
(≤-2.5 standard deviations (SD) below normal peak bone mass), or were diagnosed as an
osteoporosis, or taking osteoporosis drug. A total of 134 subjects were recruited from the Police
General Hospital during December 2009 to March 2010. The interview-administered questionnaire
consists of 4 parts which are demographic and clinical characteristics, quality of life, factors in
health concerning, and factors in treatment. The mean, standard deviation, range, and multiple
regression analysis were used for statistical analysis. Quality of life assessment was performed using
the Qualeffo 41 (Thai version) which express in values ranging from 0 to 100, where 0 represents
the best and 100 represents the worst quality of life. Results showed that the mean (±SD) total
QOL score of postmenopausal women with osteoporosis was 34.86 (±15.67). In each domain,
the result showed that the score of pain domain was 30.34 (±25.27), physical function domain
was 36.82 (±21.52), social activities domain 44.53 (±22.35), general health perception domain
was 44.47 (±18.53), and mental domain scored was 24.60 (±15.59). The patientûs QOL was
affected by five predictor variables which are type of occupation including; 1) labor, 2) housework,
3) duration of menopause, 4) exercise, and 5) dietary calcium and protein intake. Labor, housework,
and duration of menopause were positively related to total score of the QOL. It could be explained
that if the subjects do the labor or housework job or have long duration of menopause they might
have worse quality of life, while exercise and dietary calcium and protein intake were negatively
related to total score of the QOL. Thus, getting more exercise or consuming more calcium and
protein diet is recommended in order to have better quality of life.

Keywords: Quality of life, osteoporosis, postmenopausal women, Qualeffo 41
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§” ”§—≠: §ÿ≥¿“æ™’«‘μ ‚√§°√–¥Ÿ°æ√ÿπ  μ√’«—¬À¡¥ª√–®”‡¥◊Õπ ·∫∫ Õ∫∂“¡«—¥§ÿ≥¿“æ™’«‘μ Qualeffo 41

Introduction

Osteoporosis is a common and serious

disease associated with aging which affects

an estimated 90 million people worldwide.1,2

The prevalence of osteoporosis among Thai

women rose progressively with increasing age

to more than half of woman population after

the age of 70. The age adjusted prevalence of

osteoporosis was 19.8, 13.6, and 10.0 percent

for lumbar spine, femoral neck, and intertro-

chanteric in age from 40-80 year.3,4 Osteopo-

rosis is a skeletal disease characterized by low

bone mass and microarchitectural deterioration

with a resulting decrease bone strength and

increase risk of fracture. The World Health

Organizationûs (WHOûs) definition of osteo-
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porosis is based on bone mineral density in

the spine and proximal femur measured with

dual energy X-ray absorptiometry (DXA).

Osteoporosis is classified as a bone mineral

density 2.5 or more standard deviations below

normal peak bone mass, which means T score-

≤ -2.5.5,6 The disease is more commonly seen

in women than in men especially in postme-

nopausal women. Fracture is the important

outcome of osteoporosis affecting mainly the

hip, vertebrae, and wrist. In Thailand, almost

6.7 million Thai women more than 50 years old

being diagnosed of osteoporosis according to

the WHOûs criteria, around 42,000 hip fractures

occurs annually5. Hip fractures always lead to

hospitalization and cause pain, serious disabi-

lity, and excess mortality. Most hip fractures

take place after a fall about 80 percent occurs

in women and 90 percent in people older than

50 years old. Hip fractures are associated with

significant morbidity.4 The incidence of

vertebral fracture increases with increasing

age and the female to male ratio is appro-

ximately 2:1. Only about a quarter of ver-

tebral fractures result from falls and most

result from routine activities such as bending,

lifting objects, and climbing stairs. Vertebral

fractures may cause pain and loss of function

although no serious symptom revealed. Most

wrist fractures happen in women, 50 percent

of whom are older than 65 years old. Wrist

fractures also leads to acute pain and loss

of function but functional recovery is good

or excellent. In addition to pain and distur-

bance of physical function the osteoporotic

fracture may reduce mobility and social

interaction and cause emotional problems

effecting quality of life impairment.2,7,8

In health services research and in

clinical trials, quality of life is used

increasingly as an outcome measures in order

to evaluate to gain data on the burden of

disease, morbidity and health care use, and

often in comparison with other diseases.7

Health related quality of life can be assessed

by two different type instruments which are

generic and disease specific instruments. The

outcome of generic questionnaires can be

compared with other diseases. However,

these tools are not specific for any disease or

age group. Examples of generic question-

naires are Nottingham Health Profile (NHP),

the Short Form 36 of Medical Outcomes

Study (SF-36), and the EuroQol (EQ-5D).

Disease-specific questionnaires are designed

for patients with specific disease such as

depression, myocardial infarction, and

osteoporosis. There are many instruments are

being developed to measured the quality of

life in osteoporosis patient, like osteoporosis

quality of life questionnaire (OQLQ), osteo-

porosis assessment questionnaire (OPAQ),

quality of life questionnaire of the European

foundation for osteoporosis 41 (Qualeffo 41)

and quality of life questionnaire in osteoporosis

(QUALIOST). In the sense that disease-
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specific instruments measure quality of life

more accurately in that particular disease than

generic instruments because of more relevant

questions, shorter administered and being more

valid.4,7,9,10

The Qualeffo 41 accepted by the Inter-

national Osteoporosis Foundation (IOF) is

self-ministered and the most complete ques-

tionnaire. The English version Qualeffo 41 has

been translated into various languages and

validated in 10 countries in Europe. It contains

five domains which are pain, physical function,

social function, general health perception,

and mental function. Thus, it is more suitable

and useful to evaluate quality of life in

osteoporosis patients by using Qualeffo 41.

Health related quality of life is one key

indicator that can reflect the effectiveness of

the treatment. In order to efficiency caring

postmenopausal women with osteoporosis, it is

critical to concern its influencing factors.

There are many factors influenced quality of

life in postmenopausal osteoporosis patients

including socio-demographic characteristic,

health concerning, and treatment. Socio-

demographic is a general factor which may

influence quality of life in patients such as,

occupation, Body mass index (BMI), and

duration of menopause. Although many studies

have investigated this issue, they produced

conflicting results. The association between

quality of life and health concerning for

instance exercise, dietary calcium and protein

taking, and life style habits but few studies in

Thailand has examined in these issues. Further-

more, few studies have examined effect of

medications use: duration of osteoporosis

drug taking, side effect of osteoporosis drugs,

duration of calcium taking, and side effects of

calcium on quality of life in patients.

Objectives

1. To measure quality of life in post-

menopausal women with osteoporosis, using

Qualeffo 41.

2. To examine factors influencing

quality of life in postmenopausal women with

osteoporosis.

Methods

The subjects of this study were 45

years old and older postmenopausal women

with low bone mineral density (BMD) (< -2.5

standard deviations (SD) below normal peak

bone mass or were diagnosed as an osteo-

porosis or taking osteoporosis drugs. All

patients were recruited from the Police General

Hospital.

A cross-sectional descriptive study

investigated quality of life in postmenopausal

osteoporotic patients. Quality of life assess-

ment was performed using the Qualeffo 41.

Written informed consent was obtained from

all participants. This study was approved by

the Research Ethics Committee of the Police

General Hospital. Data from all parts were

collected using interview-administered ques-

tionnaires by the researchers.
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Measurement. There were four parts of

the questionnaire.

Part 1. Demographic and clinical char-

acteristics questionnaire included occupation,

BMI and duration of menopause.

Part 2. Quality of life was evaluated

by a specific instrument for osteoporosis, named

the quality of life questionnaire of the European

foundation for osteoporosis 41 (Qualeffo 41)

which presents five domains: pain; physical

function (divided in three sub-domains:

activities of daily living, jobs around the house,

and mobility); social function; general health

perception; and mental function. All scores

are expressed in values ranging from 0 to 100,

where 0 represents the best and 100 represents

the worst quality of life. Translation and back

translation were done by the researchers and

the International Osteoporosis Foundation,

independently.

Part 3. The question about factors in

health concerning included exercise; dietary

calcium and protein intake; and life style

habits (caffeine, alcohol taking, and smoking).

Exercise was designed to obtain type

and frequency data of physical activity to

derive information about the usual exercise

behavior pattern during the past 6 months for

each subjects. The investigators developed

this part considering study objectives and

modified from previous study of çBouchard

Three-Day Physical Activity Recordé for

assessment of energy expenditure in adult

in Canada11 which physical activities were

separated in to 14 categories. Then for proper

apply for Thai postmenopausal women it was

modified into 4 categories as follow:

1. Light manual work e.g. quick walk-

ing, sweeping, stair climbing.

2. Moderate manual work e.g. plantation

work.

3. Light sport or leisure activities e.g.

cycling, yoga, thaichi chuan, Chinese dancing,

golf.

4. Moderate sport or leisure activities

e.g. jogging, aerobics, swimming, tennis,

badminton.

In this study, exercise data was calcu-

lated for energy expenditure using the

approximate energy expenditure (Kcal/d)

Diet questionnaire was designed by the

researchers in order to ask patients about their

frequency of dietary calcium and protein

intake. There are 5 items in this part which ask

about milk product, dried prawn or fish

product, vegetable, nut product, and meat or

egg consuming with 5 choices range in every-

day, 4-6 days/week, 2-3 days/week, 1 day/

week, and not take in value ranging from 5 to 1,

respectively.

The questionnaire about life style habits

include 3 yes-no question about caffeine,

alcohol drinking, and smoking.

Part 4. The question about factors in

treatment included duration of osteoporosis

drug taking, side effects of osteoporosis drugs,
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duration of calcium taking, and side effects of

calcium.

Data Analysis. Collected data from

questionnaires and medical record were

analyzed by using SPSS statistical package

17.0 for windows

General characteristics of the patients

included socio-demographic characteristics,

health concerning, and treatment data were

described. The results were presented by mean,

standard deviation, range in continuous data,

and frequencies and percentage in category

data. The mean and standard deviation of

the Qualeffo 41 score were presented. Factors

associated with quality of life in postmeno-

pausal women with osteoporosis were

identified by a multiple regression analysis.

Results and Discussions

Demographic and clinical characteristics

were shown in Table 1. The mean age of the

postmenopausal women with osteoporosis

was 70.23 years (±8.96). The average body

mass index (BMI) was at healthy level. There

were only 70 subjects (52.24 percent) con-

firmed as osteoporosis by measuring with dual

energy X-ray absorptiometry (DXA). The

remaining 64 patients (47.76 percent) were

identified as osteoporosis by the specialists or

by mean of osteoporosis drug taking. The

average BMD or T-score of the subjects was

lower than -2.5 which mean that they suffered

from osteoporosis. In addition, age at meno-

pause of the subjects ranged between 45-50

years old. Our data showed a wide range of meno-

pausal duration because of the wide distribut-

ion of the subjects which ranged from 49 to

95 years old. The missing data caused by

three patients could not remember their ages

at menopause. Moreover, the most of the

subjects are employed sedentary job (41.79

percent) during working age (20-60 years old)

followed by labor (35.07 percent) and house-

work (23.13 percent).

Table 1Table 1Table 1Table 1Table 1 Range, mean, standard deviation of demographic, and clinical characteristics of

osteoporosis patients

Standard

Patient Characteristics n Range Mean deviation

Age 133 49.00-95.00 70.23 8.96
Weight (Kg) 134 32.00-89.00 58.06 10.45
Height (cm) 133 139.00-170.00 154.22 5.59
Body mass index (BMI) 133 14.67-35.11 24.35 3.96
BMD (T-score) 70 (-5.20)-(-1.40) -2.68 0.63
Duration of menopause (year) 131 1.00-51.00 22.23 10.23
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The total score of Qualeffo was cal-

culated by summing all answers of questions

1-41. The raw total score ranged from 41

to 205. The mean score of actual quality of

life score was 94.69±24.76 which were

transformed into standardized quality score

(0 to 100) was 34.86±15.67. As mentioned

above 0 represents the best and 100 represents

the worst quality of life.

Qualeffo 41 presents five domains

which are pain, physical function, social

activities, general health perception, and mental

function. As shown in Table 2, mental domain

revealed the lowest quality of life score which

represented highest quality of life level.

Mental domain captured both positive and nega-

tive feeling and emotion such as fulfill of en-

ergy, hopeful, friendly, tired, downhearted, lonely,

upset, and scared. The second high quality of

life level was pain domain. This domain was

measured by asking about frequency of pain,

duration of pain, severity of pain at worst and

other time. The third rank was physical function

domain which consisted of activities of daily liv-

ing, jobs around the house, and mobility. The

forth rank was general health perception domain,

in which subjects evaluated their health com-

paring to others with the same age at the present

and in the past. The last was social activities

domain such as doing hobby, playing sport, gar-

dening, going to cinema, visiting friend or rela-

tive, and having problems in sexual activity.

Table 2. Range, mean, standard deviation, Cronbachûs alpha of total score of each domain, and

total quality of life score

Pain 134 0.00-100.00 30.34 25.27 0.837
Physical function 134 1.47-98.53 36.82 21.52 0.926
Social activities 134 0.00-100.00 44.53 22.35 0.675
General health perception 134 0.00-100.00 44.47 18.53 0.590
Mental 134 0.00-83.33 24.60 15.59 0.760
Quality of life 134 6.25-80.63 34.86 15.67 0.841

Standard Cronbachûs

Total score n Range Mean Deviation Alpha

Health concerning variable consisted of

five parts which are exercising, dietary calcium

and protein consuming, caffeine taking, alcohol

drinking, and smoking.

The range, mean, standard deviation of

exercising, dietary calcium and protein

consuming presented as energy expenditure

and dietary calcium and protein consuming

as dietary score which value 5-25 (the higher

the score indicated the more patients take

calcium and protein food). The score showed

in the following Table 3. Most of the subjects
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preferred quick walking, sweeping, and stairs

climbing which are considered as light manual

work. The source of calcium and protein diet,

which most of the subject intake were meat,

egg, vegetable, milk product, bean product,

and dried prawn or fish respectively. Around

5 percent of subjects drink alcohol. The

majority of subjects or 94 percent drink

caffeine beverage such as coffee, tea, and cocoa

respectively while none of the subjects smoke.

Table 3. Range, mean, standard deviation of energy expenditure, and dietary score

Health Concerning n Range Mean Standard deviation

Energy expenditure (Kcal/d) 134 0.00-611.33 156.52 132.63
Dietary score 134 5.00-25.00 17.72 3.70

Table 4. Range, mean, and standard deviation of duration of medication taking

Health Concerning n Range Mean Standard deviation

Osteoporosis drugs
Alendronatea 58 2.00-89.00 26.04 24.17
Risedronatea 69 1.00-120.00 31.25 27.88
Ibandronatea 33 1.00-54.00 19.73 12.88
Raloxifenea 23 4.00-126.00 50.83 31.57
Calcitonin nasal spray 17 1.00-78.00 22.12 22.01
Strontium renelatea 12 1.00-15.00 5.08 3.92

 Treatment duration 134 0.00-126.00 38.43 31.45
Calcium 134 0.00-252.00 61.35 46.07

aOriginal drugs

The fourth part: descriptive data of

treatment was composed of two parts which

were duration of medication taking and

having side effect from medication. The

duration of osteoporosis drug taking in this

study was derived from the sum total of

duration of every osteoporotic medication

taking. For example, a patient took raloxifene

for 3 years and after 2 years of discontinuing

the patient took alendronate for 2 years, so

the duration of osteoporosis drug taking of

the patient would be 5 years. The drug taken

by most patients was risedronate (n=69), in

contrast, strontium renelate was taken by few

patients (n=12). Moreover, the duration of

raloxifene taking was the longest or around

4 years and 3 months in average among the

other drugs. As regards calcium, duration of

calcium taking ranged between 0 to 21 years

with mean score approximately 5 years and

2 months. The data showed in the following

Table 4.
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Side effects from medication are

abdominal pain, dyspepsia, constipation, diar-

rhea, flatulence, esophageal ulcer, headache,

nausea and vomiting for bisphosphonate; leg

cramps, hoflushes, myalagia for raloxifene;

nausea, vomiting, dizziness for calcitonin nasal

spray; and nausea, vomiting, headache for

strontium renelate. Most patients did not have

side effects from medications but only

14 percent have side effects, as well as, side

effects from calcium which did not occur in

90 percent of patients but the rest or 13 patients

had side effects which were abdominal pain and

constipation.

It was found that patientûs QOL was

affected by five predictor variables [labor,

housework, duration of menopause, energy

expen diture (Kcal/d), and dietary score].

Labor, housework, and duration of menopause

were positively related to total score of the

QOL. Energy expenditure and dietary score

were negatively related to total score of the

QOL.

As the result shown in Table 5, the

standardized regression coefficient value

was considered and it indicated that energy

expenditure had the highest beta coefficient

which is -0.462, followed by labor (β=0.330),

duration of menopause (β=0.173), housework

(β=0.163) and dietary score (β=-0.160),

respectively. In the other word, energy

expenditure had the most influence on quality

of life of postmenopausal women with

osteoporosis, followed by labor, duration of

menopause, housework, and dietary score

respectively.

Table 5. Coefficients of selected variables in multiple regression for quality of life of

osteoporosis patients

Coefficients Standardized

Unstandardized Standard Coefficients

Variables Beta  Error Beta t Significance

(Constant) 40.223 9.688 4.152 0.000
Labor 10.701 2.589 0.330 4.133 0.000
Housework 6.049 2.812 0.163 2.151 0.033
Duration of menopause 0.262 0.108 0.173 2.424 0.017
Energy expenditure (Kcal/d) -0.054 0.008 -0.462 -6.463 0.000
Dietary score -0.687 0.294 -0.160 -2.334 0.021

Dependent variable: total mean QOL score; R = 0.696, R2 = 0.484, F = 9.163

The result revealed two ways of

relationship directions: positive and negative

directions. The positive directions are physical

activities and dietary calcium and protein

intake. Physical activities influenced quality

of life in the subjects positively, therefore,
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patients should be advised to change their

lifestyles and get exercising. Besides, dietary

calcium and protein intake also affected

quality of life in the positive way or caused

lower quality of life score which showed

that poor intake of calcium was associated

with the risk of osteoporosis and may impair

quality of life as well.

On the other hand, occupation includ-

ing; labor, housework and duration of meno-

pause negatively influenced the quality of

life in patients, namely these two occupations

may cause worse quality of life of patients

because of two reasons. One reason is that

labor could debilitate patients more than

housework and sedentary job and could

cause higher risk of fractures. Another reason

is that patients who do sedentary job have

better way of living. They are well-educated,

have a good way of livings and have more

chance to seek for better things for themselves,

for example, they search information about

health in order to take care of themselves,

they often go to see the doctor for getting

treatment or checking up. They have more

opportunities to participate in social activities

such as, visiting cinema and playing sports.

The questions about occupation are also

focused on urban lifestyle which most of

patients with sedentary job are live in

urban while rural patients mostly do labor job

or housework. Additionally, duration of

menopause negatively influenced quality of

life. It meant that the longer the time since

menopausal is, the worse quality of life could

be. The long menopause duration resulted in

increasing rate of bone loss which leads to

having risk of fracture and impairing quality

of life.

Conclusions

The findings presented that the mean

(±SD) total QOL score of postmenopausal

women with osteoporosis was 34.86 (±15.67).

The patientûs QOL was affected by five

predictor variables which are labor, house-

work, duration of menopause, energy expen-

diture, and dietary score. Labor, housework,

and duration of menopause were positively

related to total score of the QOL, while

energy expenditure and dietary score were

negatively related to total score of the QOL.

According to the result of the study

which found that health concerning related

to exerting and dietary calcium and protein

intake, and then caused higher quality of life.

Hence, postmenopausal women should be

informed about the advantages of exercising

and dietary calcium and protein intake in

positively affecting quality of life in order

to induce the women to pay more attention

on their health. Moreover, women should be

advised before they suffer from the osteo-

porosis.
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Limitations of the Study

The first limitation of this study was

the accuracy of classifying osteoporosis

due to the limitation of DXA in the Police

General Hospital. Therefore, the study

population consisted of the patients whose

bone mass density were measured with

DXA and the patients who diagnosed as

osteoporosis by specialist or medication

taking history. Second, Qualeffo 41 is designed

to be a self-administered questionnaire, but

in this study the mode of administering was

changed to interview-administered questionnaire

because of the eye-sighted limitation in these

elderly patients or low level of education.

Third, some questions in Qualeffo 41 were

not fit with Thai lifestyle and culture of

the participants. In physical function domain

the limitation of the content was found in

item 21: Can you use public transport (bus)?

According to the fact that public mass trans-

portation system (bus) in Thailand does

not provide convenience to the passengers

like in developed countries which bring about

the invalid measurement, that is the patients

could possibly use another tran-sportations

apart from bus such as, taxi or sky train,

without difficulty or with little or moderate

difficulty. The mode of transportation çtaxié

would be a good proxy for çbusé in Thai

version questionnaire. Another limitation of

the content is item 26: Can you visit a cinema,

theatre? Due to the Thai culture, most of

the patients answered ùnot at allû in this item

but if they are asked about other activities

such as eating out, they can do these activities.

Hence, the activity çeating outé would be a

good proxy for çvisiting a cinemaé in Thai

version questionnaire as well. Last, this study

asked about the overall frequency of calcium

and protein diet intake, not all details in

measuring dietary calcium and protein intake.
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Daidzein in Soybeans under Various Extraction Methods by Developed High Performance
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The objective of this study was to develop a simple and reliable extraction technique that
could be used routinely for extraction a broad range of concentrations of the isoflavones in
soybeans and soy products. Five commonly extraction methods were chosen, i.e. soxhlet, shaker,
stirring, ultrasonication, and vortexing. In order to simplify the analyses, a simple, specific and
rapid high performance liquid chromatography (HPLC) method was used for the simultaneous
determination of soy isoflavones from different extraction methods was developed and validated
using genistein and daidzein, main essential isoflavones, as standards. Genistein and daidzein were
baseline separated and quantitated on a C

18
 reversed phase column, using a gradient mobile phase

composed of 0.1 percent acetic acid in deionized water and 0.1 percent acetic acid in methanol.
The total run time was 30 minutes at a flow rate of 0.5-1.0 mL/min. Retention time was 13.8 and 14.9
minutes for genistein and daidzein respectively. The method was proven to be linear over genistein
and daidzein concentrations range of 5 to 30 μg/mL with correlation coefficients of 0.9998 and
0.9999, respectively. Intra-and interassay CVs were 1.56 and 1.59 percent for genistein, and 1.61
and 1.59 percent for daidzein respectively. Mean recoveries were between 94.66 and 97.83 percent
respectively. The developed method was successfully applied to quantitatively assay the soy
isoflavones from the extraction of different methods. Among five different extraction methods,
ultrasonication extraction exhibited a maximum yield of genistein and daidzein.

Key words: Isoflavones, extraction conditions, HPLC, soybeans
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‡æ◊ËÕ∑’Ë®–‡ª√’¬∫‡∑’¬∫À“«‘∏’∑’Ë “¡“√∂ °—¥‰¥â “√ ”§—≠ Ÿß ÿ¥ ‡æ◊ËÕπ”¡“‡ªìπμ—«Õ¬à“ß„π°“√æ—≤π“«‘∏’«‘‡§√“–Àå

¥â«¬‡§√◊ËÕß‚§√¡“‚μ°√“øï¢Õß‡À≈« ¡√√∂π– Ÿß „Àâ‰¥â«‘∏’∑’Ëßà“¬  –¥«° ·≈–√«¥‡√Á«·°à°“√«‘‡§√“–Àå¡“°∑’Ë ÿ¥

‚¥¬„™â “√∑’Ë‡ªìπÕß§åª√–°Õ∫À≈—°„π‰Õ‚´ø≈“‚«π §◊Õ ‰¥‡´Õ’π·≈–‡®π‘ ‡∑Õ’π‡ªìπ “√¡“μ√∞“π„π°“√

«‘‡§√“–Àå „™â§Õ≈—¡¿å™π‘¥√’‡«‘√å ‡ø ´’ 18 ‡ø ‡§≈◊ËÕπ∑’Ë §◊Õ 0.1 ‡ªÕ√å‡´Áπμå¢Õß°√¥Õ–´‘μ‘°„ππÈ”·≈–

0.1 ‡ªÕ√å‡´Áπμå¢Õß°√¥Õ–´‘μ‘°„π‡¡∑“πÕ≈ „™â‡«≈“„π°“√«‘‡§√“–Àå∑—Èß ‘Èπ 30 π“∑’ ¥â«¬Õ—μ√“‡√Á« 0.5-

1.0 ¡‘≈≈‘≈‘μ√μàÕπ“∑’ √’‡∑π™—π‰∑¡å (retention time) ¢Õß‰¥‡´Õ’π·≈–‡®π‘ ‡∑Õ’π §◊Õ 13.8 ·≈–

14.9 π“∑’ μ“¡≈”¥—∫ æ√âÕ¡∑—Èß∑”°“√μ√«® Õ∫§«“¡∂Ÿ°μâÕß¢Õß«‘∏’«‘‡§√“–Àå∑’Ëæ—≤π“¢÷Èπ ´÷Ëß‰¥âº≈¥—ßπ’È

§◊Õ §«“¡·¡àπ¬”¢Õß«‘∏’«‘‡§√“–Àå‰¥â§à“§«“¡·ª√ª√«π¢Õß°“√∑”«‘‡§√“–Àå´È”¿“¬„π«—π‡¥’¬«°—π¢Õß

‰¥‡´Õ’π·≈–‡®π‘ ‡∑Õ’π‡∑à“°—∫ 1.61 ·≈– 1.56 μ“¡≈”¥—∫ ·≈–§à“§«“¡·ª√ª√«π¢Õß°“√∑”«‘‡§√“–Àå´È”

√–À«à“ß«—π¢Õß‰¥‡´Õ’π·≈–‡®π‘ ‡∑Õ’π‡∑à“°—∫ 1.59 ·≈– 1.59 μ“¡≈”¥—∫  ”À√—∫º≈„π°“√μ√«® Õ∫§«“¡

∂Ÿ°μâÕß¢Õß«‘∏’«‘‡§√“–Àå‰¥â∑”°“√‡æ‘Ë¡ “√¡“μ√∞“π≈ß„π “√ °—¥ª√‘¡“≥ 75 ‡ªÕ√å‡´Áπμå, 100 ‡ªÕ√å‡´Áπμå

·≈– 125 ‡ªÕ√å‡´Áπμå ‰¥âº≈ %recovery Õ¬Ÿà„π™à«ß 94.66-97.83 „π°“√«‘‡§√“–Àåπ’È ‰¥â∑”°“√

‡ª√’¬∫‡∑’¬∫°—∫ “√¡“μ√∞“π‡®π‘ ‡∑Õ’π·≈–‰¥‡´Õ’π ‚¥¬„™â§à“§«“¡‡¢â¡¢âπ√–À«à“ß 5-30 ‰¡‚§√°√—¡

μàÕ¡‘≈≈‘≈‘μ√  ”À√—∫º≈°“√∑” calibration curve ‰¥â§à“ correlation coefficient ¢Õß‰¥‡´Õ’π

·≈–‡®π‘ ‡∑Õ’π‡∑à“°—∫ 0.9998 ·≈– 0.9999 μ“¡≈”¥—∫ ¥—ßπ—Èπ „π°“√æ—≤π“«‘∏’«‘‡§√“–Àå®“°°“√»÷°…“π’È

 “¡“√∂π”‰ª„™â‡ªìπ«‘∏’∑’Ë‡À¡“– ¡„π°“√«‘‡§√“–ÀåÀ“ª√‘¡“≥‰¥‡´Õ’π·≈–‡®π‘ ‡∑Õ’π®“° “√ °—¥∂—Ë«‡À≈◊Õß‰¥â

§” ”§—≠: ‰Õ‚´ø≈“‚«π ‡®π‘ ‡∑Õ’π ‰¥‡´Õ’π ‚§√¡“‚μ°√“øï™π‘¥‡À≈« ∂—Ë«‡À≈◊Õß

Introduction

In recent years, soybeans and soy based

products have attracted increased attention

owing to their nutritional and health-related

beneficial aspects. Soy isoflavones are phyto-

chemicals of prominent interest for some of

these beneficial health effects.1,2 In addition

to isoflavones, soybeans contain a large

number of bioactive phytochemicals such as

phytosterols, protease inhibitors, and inositol

hexaphosphates.1-3 Isoflavones are a subclass

of flavonoids and are also called phytoestro-

gen compounds due to their weak estrogen

activity with potential protective effect against

some hormone related diseases.4,5 The main

isoflavones found in soybeans are aglycones

(genistein, daidzein, and glycitein) and their

respective conjugated forms with glucose,
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malonyl glucose, and acetyl glucose.5-9 These

three conjugated of genistein, daidzein, and

glycitein are found in an approximately ratio

of 6:3:1, respectively.10 Several studies10-13 have

been shown that soy isoflavones play an

important role in the reduction of cardiovas-

cular disease risk as well as prevention of

several hormonally influenced cancers, meno-

pausal symptoms, and osteoporosis. Their

abilities to act as antioxidants may also serve

to prevent oxidative damage in living tissue.

Earlier studies indicated that soy isoflavones,

especially genistein, have the antiphotocar-

cinogenic properties by blocking both the

initiation and promotion of skin carcinogenesis

via the prevention of DNA adduct formation

and inhibition of various oxidative events.

Genistein can also significantly decrease UV-

induced cutaneous erythrema and skin ulceration

in human skin.14-17 Further, isoflavones in

soymilk can reduce hair growth and hair

follicle dimensions.18 These findings have

encouraged soy isoflavones as possible topical

alternative agent and surge of interest from

the cosmetic industry.

Different researchers3,4,10,11 have deployed

various techniques such as stirring, shaker,

pressurized liquid extractor, and supercritical

fluid extractor for extraction of isoflavones

from soybeans. All analyses were determined

on different samples using a wide variation of

solvent composition for extraction. There were

reports of different yields obtained from

different methods. However, none of the studies

had investigated on the effect of various

extraction techniques on the yield of isoflavones

which were performed on one homogenous

sample obtained by grinding soybeans procured

from a single source. Thus, the comparison of

the extraction methods has not been able to

conclude. In addition, other studies1,2,6,10,14,18

showed some drawbacks of quantification of

diadzein and genistein due to long retention

time and not simple solvents used. The

objective of present investigation was, therefore

to develop a simple extraction technique that

was applicable for extraction a broad range of

concentrations of the isoflavones in soybeans

and soy products and to develop simple

analysis method for the determination of only

daidzein and genistein, the main isoflavones,

used in neutraceutical preparation for human

intake. The selected solvents for extraction

were ethanol and isopropyl alcohol.

Materials and Methods

Plant Materials and Chemicals. The

seeds of soybean [Glycine max (L.) Merr.]

were acquired from a local producer in Non-

thaburi province, Thailand (Rhai-Thip Co.,

Ltd). Two isoflavone standards, genistein and

daidzein, were purchased from Sigma-Aldrich

(St.Louis, MO). Isopropanol and ethanol

(Merck-Darmstadt, Germany), which were

the solvents for soybeans extraction, were of

analytical grade. Methanol (Merck-Darmstadt,
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Germany), solvent was used for HPLC

analysis.

Sample Preparation. The dried soybean

seeds were ground in a bench coffee grinder.

The ground material was then passed through

a standard mesh sieve (particle size<0.4287 mm),

mixed thoroughly and stored in a freezer until

extraction. Prior to extraction, the ground

soybean seeds were defatted by isopropanol

(10 mL/g of sample) using a magnetic stirrer

(500 rpm) for 2 hours. After extraction, the

mixture was centrifuged at 4500xg for

10 minutes and the supernatant was discarded.

The remaining material was dried at room

temperature under fume hood and used as

sample for the experimental extraction.

Solvent Extraction Methods. The soy-

bean isoflavones were extracted with 85%

ethanol by using five different methods: soxhlet

(A), shaker (B), stirring (C), ultrasonication

(D), and vortexing extractions (E). All extrac-

tion methods were carried out with one gram

of ground soybean seeds using the single

extraction solvent (85% ethanol) and extraction

time of 1 hour for all methods.

1. Extraction by Using a Soxhlet

Apparatus. An exact amount of 10 grams of

ground soybean seeds was placed in a thim-

ble inside soxhlet extraction apparatus. The

extraction was carried out using 85% ethanol

as solvent (10 mL/g of sample) for 1 hour.

The crude extract was concentrated by

reduced pressure evaporation (45ºC) and then

centrifuged at 2140xg for 10 minutes. The

supernatant was taken into 10 mL volumetric

flask. Two millilitres of the extract was

filtered through 0.45 μm PTFE (polyte-

trafluoroethylene) syringe filter for isoflavone

analysis by using HPLC (sample A). Three

replicate HPLC analyses of the extract were

carried out.

2. Extraction by Using a Shaker,

Stirring, Ultrasonication, and Vortexing

Procedures. In each method, 1-g of sample

was weighed and 10 mL of 85% ethanol was

added to each flask. For shaker, sample was

vigorously shaken on a horizontal shaker (HS

501 digital, Kika Labortechnik, Staufen,

Germany) at a high speed for 1 hour (sample

B). For stirring, extraction was carried out by

placing extraction flask on a magnetic stirrer

(Heidolph hot plate magnetic stirrers, Kelheim,

Germany) for 1 hour (sample C). Extraction

with ultrasonication, sample flask was placed

in a ultrasonic bath (Branson 3510, Ultrasonic

Corporation, Danbury, CT, USA) for 1 hour

(sample D). For vortexing procedure, 20 mL tube

with sample was placed on a Daigger Vortex

Genie 2 (Scientific Industries, Inc., NY, USA)

for 1 hour (sample E).

The crude extract from each procedure

was centrifuged at 2140xg for 10 minutes. The

supernatant was taken into 10 mL volumetric

flask. Two millilitres of the extract was filtered

through 0.45 μm PTFE syringe filter for

isoflavone analysis by using HPLC. Three
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replicate HPLC analysis of each extract were

carried out for each sample.

Identification and Quantification of

Soy isoflavones by Using Developed High

Performance Liquid Chromatographic

(HPLC) Method. Analyses were carried out

by HPLC. A Finnigan modular LC system

with a Model P4000 dual pump equipped with

a Rheodyne 7725i injector linked to a 20 μL

loop and a Model UV 6000 photodiode array

detector was used for analysis by liquid

chromatography. A Phenominex C18 column

(250x4.6 mm I.D., particle size 10 μm) was

used for chromatographic separations. The

chromatographic data were obtained by a

professional component (PC) system, and a

software ChromQuest from Thermo Fisher

Scientific was used to acquire and process the

data. The extracted solutions obtained were

analysed by HPLC. Gradient elution was

needed for complete separation of the analysis.

The mobile phase consisted of two eluents:

(A) 0.1 percent acetic acid in deionized water

and (B) 0.1 percent acetic acid in methanol.

The optimized gradient elution program is

shown in Figure 1.

The system was maintained at 50 percent

(B) for 5 minutes with the flow rate of 1 mL/

min, then, increased to 80 percent in 5 minutes

with the flow rate of 0.5 mL/min and held

at 80 percent for another 7 minutes with the

flow rate of 1 mL/min. At the end, the system

was set to increase solvent (B) from 80 to

100 percent within 2 minutes, holding these

conditions for 11 minutes and then returned

Figure 1.  Gradient profile in the HPLC analysis of soy isoflavones

to the original condition, 50 percent (B), for 10

minutes. Total run time 40 minutes including

10 minutes stabilization time. The chromato-

graphic analysis was performed at an ambient

temperature and detection wave-length at 254

nm. Injection volume was 20 μL.

The stock solutions of genistein and

daidzein were dissolved in methanol and

dimethylsulfoxides respectively. These solutions
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were diluted to a final concentration between

5 and 30 μg/mL with the same solvents and

analyzed by HPLC. The identification of the

separated compounds in soybean extracts was

assigned by a comparison of retention times

and co-chromatogram with authentic standards.

Quantification was carried out by integration

of the peak areas using the external standard

method. Calibration curves were made for

each standard with five different concentrations

at 5.00, 8.00, 10.00, 20.00, and 30.00 μg/mL

and observed good linear relationships for all

the calibration curves. The extracted samples

obtained from various extraction procedures

were quantitatively analyzed one by one.

The best extraction procedure was then

selected the ultrasonicate method for validation

test.

Statistical Analysis. All statistical

analyses were conducted using ANOVA

(α=0.05) and Scheffe using a Statistical

Package for the Social Sciences software

(SPSS version 16 for windows from SPSS

Inc., Chicago, Illinois, USA).

Results and Discussions

1. Identification of Isoflavones in

Soybeans from Various Extraction Methods

by HPLC. The HPLC chromatogram of the

isoflavone standards, genistein, and daidzein, is

represented in Figure 2 (a). The use of a

Pheno minex C18 column with gradient elution

consisted of 0.1% acetic acid (A) and 0.1%

acetic acid/methanol (B) as binary mobile

phase, resulted in a good resolution of standards

about within 30 minutes. The chromatograms

of the isoflavones extracted from ground

soybean seeds by using different methods, i.e.

soxhlet, shaker, stirring, ultrasonication, and

vortex (sample A-E) showed differences in

the isoflavone profile [Figure 2(b)-2(f)].

Genistein and daidzein obtained from samples

were identified by comparison of retention

times with pure standards, as well as by

photodiode array detection and spiking the

standard component in the extract. The reten-

tion times were 13.8 and 14.9 minutes for

genistein and daidzein respectively. Results

indicated that the developed HPLC could be

used to identify genistein and daidzein.

2. Quantification of Isoflavones in

Soybeans from Various Extraction Methods

by HPLC. The extraction efficiency of soybean

isoflavones with single extraction solvent mix-

ture (85 percent ethanol in deionized water) was

carried out by using five commonly extraction

methods (soxhlet, shaker, stirring, ultrasonica-

tion, and vortex). The contents of individual

isoflavones (genistein and daidzein) were

calculated from peak areas of compounds are

listed in Table 1, A-E. The chromatograms of

the isoflavones standard and the extracts from

ground soybean seeds by using different

methods showed differences in the isoflavone

profile [Figure 2(a)]. Results indicated that

optimum yields of genistein and daidzein were
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Figure 2.  RP-HPLC chromatograms of isoflavones, standard mixture (a) genistein (1) and
daidzein (2); isoflavones extracted from ground soybean seeds by using soxhlet
(b), shaker (c), stirring (d), ultrasonication (e), and vortexing procedures (f).

obtained with ultrasonication procedure, which

showed the amounts of 272.27±6.83 and

343.53±6.18 μg/g respectively; while the low-

est yields of genistein (101.45±5.75 μg/g) and

daidzein (165.64±.89 μg/g) were obtained by

using soxhlet and vortexing procedures res-

pectively. The highest yield of ultrasonication

was the result of higher frequency of ultrasound

causing the penetration onto water (liquid

mediums). This had a potential to cause

stream waves and bubbles called çcavitationé.

Cavitation is the phenomenon of formation

of very low size air bubbles, approximately 1

in 1 million meter (micron), produced by

a flowing liquid, generating high power of

energy, accordingly.19 The production of high-

est energy allowing greater penetration of

solvent into the sample matrix, in comparison

to other techniques, was possibly attributed

to the optimum isolation of essential substances

from soybean. The developed HPLC method,

hence, could be proved to determine the

essential substances of soybean obtained from

various extraction methods.

Values were expressed as means±SD

(n=3); values differing at p≤0.05 were mostly

considered significant with each other by least

significant difference test.

3. Validation of Analytical Method.of Analytical Method.of Analytical Method.of Analytical Method.of Analytical Method.

Isoflavones obtained by ultrasonication method

was used for validation study. The accuracy of

the method was evaluated by recovery assay,
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Table 1. Amount of isoflavones, genistein and daidzein, extracted soybean seeds using different

extraction methods

Genistein Daidzein

Extraction Methods (μg/g) CV (μg/g) CV

Soxhlet (A) 101.45±5.75 5.67 186.11±6.31 3.39
Shaker (B*) 242.24±8.42 3.48 235.48±10.22 4.34
Stirring (C*) 248.69±5.12 2.06 251.01±3.54 1.41
Ultrasonication (D) 272.27±6.83 2.51 343.53±6.18 1.80
Vortex (E) 173.27±5.65 3.26 165.64±0.89 0.54

*Only shaker and stirring methods were not significantly different
CV = coefficient of variation, μg/g = microgram/gram

adding known amounts of each isoflavone

standard to a known amount of sample D

(extraction by ultrasonication), to obtain three

different levels (75, 100, and 125 percent) of

addition. Spiked amounts ranged from 100.41-

167.35 μg/g for genistein and 106.27-177.12

μg/g for daidzein. Each sample was analysed

quantitatively in triplicate. The mean recovery

and %RSD (relative standard deviation) were

calculated. The expected values for isoflavones

and the recoveries for each level are sum-

marized in Table 2. Average recoveries of

spiked isoflavones were between 94.72 and

97.84 percent for genistein and daidzein,

respectively. No considerable differences had

been found between recoveries at different

spiked levels, which indicated good accuracy

of the method. The obtained results of genistein

and daidzein had shown recoveries between

90-107 percent, within the range of the

Association of Official Agricultural Chemist

(AOAC) guidelines.20

To assess the precision of the method,

six replicates of the sample D were determined

on the same day (intraday precision) and one

time injection on five consecutive days (inter-

day precision). The results showed acceptable

precision with the developed HPLC method

as revealed by coefficient of variation (CV)

data presented in table 2. Intra- and interassay

CVs were 1.56 and 1.59 percent for genistein

and 1.61 and 1.59 percent for daidzein, respec-

tively, with no differences in CVs between

compounds at high or low concentrations. The

data showed ±2.0 %RSD, therefore, complying

with the evaluation criterion of the AOAC

guidelines.20

The linearity was determined using five

concentrations of both standard solutions of

genistein and daidzein in the range of 5-30 μg/

mL (n=3). The regression equations were

found by plotting the peak area (y) versus the

isoflavone concentration (x) expressed in μg/

mL. The result showed good linearity with
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calibration curves for genistein and daidzein were

Y = 6.0806 x 108 + 354440 and Y = 4.8209 x 108

+ 200815, respectively. The correlation coeffi-

cient (r2) for genistein and daidzein was 0.9998

and 0.9999, respectively, as shown in Table 3

and Figures 3. The (r2) demonstrated the

excellent relationship between peak area and

concentration of each isoflavone standard.

Table 2. Accuracy and precision of the developed HPLC method

Accuracy Precision

Concentration Added Found Recovery Intraassay Intraassay

Isoflavone (μg /g) (μg /g) (μg/g) (%) CV CV (n=6) CV (n=6)

μg /g = microgram/gram, CV = coefficient of variation; n = number of repeated analysis

Genistein 133.88 100.41 221.75 94.65 3.23 1.56 1.59
133.88 265.78 99.26 1.09
167.35 271.30 90.06 2.27

Daidzein 141.69 106.27 247.51 99.82 0.21 1.61 1.59
141.69 284.11 100.25 6.15
177.12 297.90 93.44 0.49

Table 3. Concentrations and peak areas of standard isoflavones; genistein and daidzein, to illustrate

linearity

Concentration Peak Area

Isoflavones (μg /g) n1 n2 n3 Average CV R2

Genistein 5.00 3396729 3361784 3340710 3366408 0.8405 0.9998
8.00 5115110 5127858 5133449 5125472 0.1834
10.00 6345273 6600104 6619991 6521789 2.3489
20.00 12393783 12975419 12485599 12618267 2.4780
30.00 18466908 18595508 18522613 18528343 0.3480

Daidzein 5.00 2611420 2701351 2642957 2651909 1.7206 0.9999
8.00 4031109 4059774 4120455 4070446 1.1207
10.00 4996506 4862336 5126701 4995181 2.6463
20.00 9900767 10031130 9363960 9765286 3.6211
30.00 14677211 14752713 14710353 14713426 0.2572

μg /g = microgram/gram, CV = coefficient of variation, R = correlation coefficient, n = number of analysis

Conclusions

The isoflavone extraction methods

presented in this article has been developed

by using one simple single step and avoiding

the use of special technique that could be

used routinely for extraction a broad range

of concentrations of the isoflavones in soybeans

and soy products.The most suitable extraction

method for isoflavones proved to be the ultra-

sonication. The developed HPLC method for
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quantification of genistein and daidzein has

been validated and shown to be reliable,

accurate, precise, and linear (in the concen-

tration range of 5-30 μg/mL). The validity of

the method has met the requirement of AOAC

Figure 3.  The calibration curves of standard genistein (1) and daidzein (2)

by a HPLC system

guidelines. Therefore it can be used as an

accurate routine procedure for the quantifi-

cation of genistein and daidzein in soybeans

and soy products with short retention times

(13.8 and 14.5 minutes respectively) and simple.
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æ‘…«‘∑¬“: Toxicology
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 3 ªï ·≈–¡’·æ∑¬å®“°‚√ßæ¬“∫“≈μà“ßÊ ∑—Ë«ª√–‡∑»„™â∫√‘°“√Õ¬à“ß°«â“ß¢«“ß

æ‘…«‘∑¬“¢Õßº≈‘μ¿—≥±å°”®—¥·¡≈ß: ‡§¡’·≈–æ‘…«‘∑¬“¢Õß “√°≈ÿà¡

æ—¬√‘∏√‘π

Insect Repellents Toxicology: Chemistry and Toxicology of

Pyrethrins

∏π°√ »‘√‘ ¡ÿ∑√, ¿.¡. (‡¿ —™«‘∑¬“)*

*Àπà«¬¢âÕ¡Ÿ≈¬“·≈–æ‘…«‘∑¬“ ‚√ßæ¬“∫“≈»‘√‘√“™ ¡À“«‘∑¬“≈—¬¡À‘¥≈

√Ÿª 1  ‚§√ß √â“ß∑“ß‡§¡’¢Õß allethrin3

∫∑π”

ª√–‡∑»‰∑¬‡ªìπª√–‡∑»„π‡¢μ√âÕπ ∑’Ë‡ªìπ

·À≈àß∑’ËÕ¬ŸàÕ“»—¬·≈–·æ√àæ—π∏ÿå¢Õß¬ÿß ‡™àπ ¬ÿß≈“¬

¬ÿß°âπª≈àÕß ´÷Ëß‡ªìπæ“À–„π°“√π”‡™◊ÈÕ‰¢â‡≈◊Õ¥ÕÕ°

·≈–‰¢â¡“‡≈‡√’¬μ“¡≈”¥—∫ °“√°”®—¥·À≈àß‡æ“–æ—π∏ÿå

¬ÿß≈“¬‡ªìπ«‘∏’°“√∑’Ë¥’ ·μà¬—ß‰¡à “¡“√∂∑”‰¥â§√Õ∫§≈ÿ¡

∑—ÈßÀ¡¥ °“√„™âº≈‘μ¿—≥±å°”®—¥À√◊Õ‰≈à·¡≈ß∑’Ë¡’ “√

æ—¬√‘∏√‘π (Pyrethrins) ®÷ß‡ªìπ∑“ß‡≈◊Õ°Àπ÷Ëß∑’Ëπ‘¬¡„™â

·≈–‡π◊ËÕß®“°‡ªìπº≈‘μ¿—≥±å„π§√—«‡√◊Õπ∑’ËÀ“´◊ÈÕ‰¥â

ßà“¬·≈–¡’‡°Á∫‰«â„π∫â“π ®÷ß‡ªìπ§«“¡‡ ’Ë¬ß„π°“√

‡°‘¥æ‘… ”À√—∫∫ÿ§§≈∑’ËÕ¬Ÿà„π∫â“π

æ—¬√‘∏√‘π (Pyrethrins)1,2

æ—¬√‘∏√‘π‡ªìπ “√‡§¡’∑’Ë‡ªìπÕπÿæ—π∏å (deriva-

tives) ¢Õß “√ °—¥°≈ÿà¡ pyrethrum ®“°¥Õ°‰¡â

μ√–°Ÿ≈‡∫≠®¡“» (chrysanthemum) ™π‘¥¢Õß

æ—¬√‘∏√‘π∂â“·∫àßμ“¡‚§√ß √â“ß∑“ß‡§¡’®–‰¥â‡ªìπ

2 ™π‘¥

æ—¬√‘∏√‘π™π‘¥∑’Ë 1 (Type I Pyrethrins)

‡ªìπæ—¬√‘∏√‘π∑’Ë‰¡à¡’À¡Ÿà‰´¬“‚π (cyano group) „π

‚§√ß √â“ß μ—«Õ¬à“ß‡™àπ allethrin, bioallethrin,

cismethrin, permethrin, phenothrin, resmethrin,

·≈– tetramethrin
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æ—¬√‘∏√‘π™π‘¥∑’Ë 2 (Type II Pyrethrins)

‡ªìπæ—¬√‘∏√‘π∑’Ë¡’À¡Ÿà‰´¬“‚π (cyano group) „π

‚§√ß √â“ß cyhalothrin, cypermethrin, deltame-

thrin, esfenvalerate, ·≈– fenvalerate

§«“¡·μ°μà“ß°—π¢Õßæ—¬√‘∏√‘π∑’Ë¡’À√◊Õ‰¡à¡’

À¡Ÿà‰´¬“‚π ®–‡°’Ë¬«¢âÕß°—∫≈—°…≥–§«“¡‡ªìπæ‘…

∑’Ë‡°‘¥¢÷Èπ ‚¥¬∑’Ëæ—¬√‘∏√‘π™π‘¥∑’Ë 1 ®–∑”„Àâ¡’§«“¡‡ªìπ

æ‘…„π≈—°…≥–¢ÕßÕ“°“√ —Ëπ (fine tremor) ¡’°“√

μÕ∫ πÕß∑’Ë‰«‡°‘π (reflex hyperexcitability) °“√

√—∫ —¡º— §«“¡√Ÿâ ÷°∑’Ëº‘¥ª°μ‘ (paresthesia) μ—«√âÕπ

¡’Õ“°“√‰¢â (hyperthermia)2,8,9 ¢≥–∑’Ëæ—¬√‘∏√‘π

™π‘¥∑’Ë Õß ®–∑”„Àâ‡°‘¥§«“¡‡ªìπæ‘…„π≈—°…≥–¢Õß

°“√¡’πÈ”≈“¬ÕÕ°¡“°º‘¥ª°μ‘ (profuse watery

salivation) Õ“°“√ —Ëπ (coarse tremor) ¡’Õ“°“√™—°

(seizure) À¡¥ μ‘ (coma) Õ“°“√ªÕ¥∫«¡ (pul-

monary edema)2,8,9 ‚¥¬∑—Ë«‰ª·≈â«æ—¬√‘∏√‘π™π‘¥

∑’Ë 2 ®–¡’§«“¡‡ªìπæ‘…¡“°°«à“™π‘¥∑’Ë 1 °“√°√–μÿâπ

√–∫∫ª√– “∑´‘¡æ“‡∏μ‘§ (sympathetic activation)

∑’Ë¡“°‡°‘ππ—Èπ ‡ªìπº≈¡“®“°°“√∑’Ëæ—¬√‘∏√‘π¡’º≈μàÕ

Õ–¥√’π“≈‘π (adrenaline) ·≈–πÕ√åÕ–¥√’π“≈‘π

(noradrenaline) ÷́Ëßæ∫‰¥â∑—Èß§«“¡‡ªìπæ‘…∑’Ë‡°‘¥®“°

æ—¬√‘∏√‘π™π‘¥∑’Ë 1 ·≈–∑’Ë 2

°≈‰°§«“¡‡ªìπæ‘… (Toxicological Mecha-

nism)2,8,9

°≈‰°§«“¡‡ªìπæ‘…¢Õßæ—¬√‘∏√‘ππ—Èπ §àÕπ¢â“ß

®–´—∫´âÕπ¡’ ¡¡μ‘∞“πÕ∏‘∫“¬‰«âÀ≈“¬ª√–°“√ ‚¥¬∑’Ë

‡ªÑ“À¡“¬°“√ÕÕ°ƒ∑∏‘Ï®–Õ¬Ÿà∑’Ë sodium ·≈– chloride

channels ∑’Ë§«“¡‡¢â¡¢âπ Ÿß æ—¬√‘∏√‘π®–¬—∫¬—Èß°“√

‡°‘¥»—°¬‰øøÑ“¢≥–∑”ß“π (action potential) „π

§√—ÈßμàÕ‰ª ‡°‘¥ª√“°Ø°“√≥å∑’Ë‡√’¬°«à“ çconduction

blocké ¢≥–∑’Ëæ—¬√‘∏√‘π§«“¡‡¢â¡¢âπμË”®–‰ª‡ª≈’Ë¬π

°“√∑”ß“π¢Õßª√– “∑√—∫§«“¡√Ÿâ ÷° (sensory neu-

ron function) æ—¬√‘∏√‘π™π‘¥∑’Ë 2 ®–¡’º≈μàÕ chloride

channels ∑’Ë‡°’Ë¬«¢âÕß°—∫μ—«√—∫ GABA (GABA-

gated chloride channels) ÷́Ëß‡ªìπ°≈‰°∑’ËÕ∏‘∫“¬

Õ“°“√™—°„πºŸâ∑’Ë‰¥â√—∫æ‘…®“°æ—¬√‘∏√‘π™π‘¥∑’Ë 2

√Ÿª 4  ‚§√ß √â“ß∑“ß‡§¡’¢Õß

cyhalothrin6

        √Ÿª 5 ‚§√ß √â“ß∑“ß‡§¡’¢Õß

piperonyl

√Ÿª 2  ‚§√ß √â“ß∑“ß‡§¡’¢Õß

permethrin4

√Ÿª 3  ‚§√ß √â“ß∑“ß‡§¡’¢Õß

cypermethrin5
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‚¥¬∑—Ë«‰ª æ—¬√‘∏√‘π·≈–æ—¬√‘∑√Õ¬¥å®–¡’

§«“¡®”‡æ“–„π°“√‡°‘¥æ‘… (selective toxicity)  Ÿß

°≈à“«§◊Õ ®–¡’§«“¡‡ªìπæ‘…μàÕ·¡≈ß¡“°°«à“„π —μ«å

‡≈’È¬ß≈Ÿ°¥â«¬π¡ ‚¥¬æ∫«à“ §«“¡‡ªìπæ‘…„π·¡≈ßπ—Èπ

®–¡“°°«à“æ‘…∑’Ë‡°‘¥„π¡πÿ…¬åª√–¡“≥ 2250 ‡∑à“

æ—¬√‘∏√‘π∑”„Àâ‡°‘¥§«“¡‡ªìπæ‘…„π≈—°…≥–°“√∑”„Àâ

‡°‘¥Õ—¡æ“μ (paralytic poison) „π·¡≈ß‰¥âÕ¬à“ß

√«¥‡√Á« ‡√’¬°«à“‡ªìπ çquick knockdowné ·≈–

„π¢π“¥∑’Ë Ÿß‡æ’¬ßæÕ®–∑”„Àâμ“¬‰¥â „π —μ«å‡≈’È¬ß≈Ÿ°

¥â«¬π¡ æ—¬√‘∏√—¡·≈–æ—¬√‘∏√‘π‡ªìπ “√æ‘…∑’ËÕÕ°ƒ∑∏‘Ï

μàÕ sodium channels ÷́Ëß∑”„Àâ‡°‘¥Õ“°“√æ‘…·∫∫

∑’ËÀπ÷Ëß (type I motor symptoms) ·μà§«“¡

‡ªìπæ‘…∑’ËμË”„π —μ«å‡≈’È¬ß≈Ÿ°¥â«¬π¡π—ÈπÕ“®¡“®“°°“√

¡’°“√‡ª≈’Ë¬π·ª≈ß¢Õß “√‡§¡’Õ¬à“ß√«¥‡√Á«‚¥¬

°√–∫«π°“√ ≈“¬æ—π∏–‡Õ ‡∏Õ√å (ester cleavage)

·≈â«μ“¡¥â«¬ªØ‘°‘√‘¬“ÕÕ°´‘‡¥™—π „π —μ«åªï° ‡™àπ

π° ®–¥◊ÈÕ (resistant) μàÕæ—¬√‘∏√‘π·≈–æ—¬√‘∏√Õ¬¥å

·μàª≈“®–¡’§«“¡‰«μàÕ “√‡§¡’°≈ÿà¡π’È¡“°∑’Ë ÿ¥  —μ«å

°—¥·∑– (rodents) „π¢π“¥∑’Ë Ÿß¡“° Ê ®–∑”„Àâ‡°‘¥

Õ“°“√™—°  —Ëπ ‡¥‘π‰¡àμ√ß∑“ß (ataxia) ‰¥â ¡’°“√

»÷°…“ªÑÕπÀπŸ¥â«¬æ—¬√‘∏√‘π‡ªìπ‡«≈“π“π Ê ®–∑”„Àâ

‡°‘¥°“√μ“¬¢Õß‡´≈≈å (necrosis) μ—∫·≈–‰μ

 “√ °—¥μ“¡∏√√¡™“μ‘¢Õßæ—¬√‘∏√—¡®–¡’

 “√ªπ‡ªóôÕπ (impurities) Õ¬Ÿà ‡™àπ pyrethrosin

´÷Ëß¡’§ÿ≥ ¡∫—μ‘‡ªìπ “√°àÕ¿Ÿ¡‘·æâ (allergens) ¥—ßπ—Èπ

Õ“®®–æ∫ªØ‘°‘√‘¬“¿Ÿ¡‘·æâ∑—Èß∑“ßº‘«Àπ—ß·≈–√–∫∫

∑“ß‡¥‘πÀ“¬„®‰¥â πÕ°®“°æ—¬√‘∏√‘π·≈â« „π Ÿμ√¢Õß

º≈‘μ¿—≥±å°”®—¥·¡≈ß¬—ßÕ“®®–¡’°“√„ à “√ª√–°Õ∫

∑’Ë™◊ËÕ piperonyl butoxide Õ’°¥â«¬ (√Ÿª 5) ‚¥¬∑’Ë

°≈‰°§«“¡‡ªìπæ‘…¢Õß piperonyl butoxide π—Èπ

¬—ß‰¡à‡ªìπ∑’Ë∑√“∫·πà™—¥ ·μà‡™◊ËÕ«à“¡’§«“¡ —¡æ—π∏å°—∫

°“√¬—∫¬—Èß‡Õπ‰´¡å∑’Ë„™â„π°“√∑”≈“¬æ—¬√‘∏√‘π„π·¡≈ß

∑”„Àâæ—¬√‘∏√‘πÕÕ°ƒ∑∏‘Ï‰¥âπ“π¢÷Èπ „π¢≥–∑’Ë„π —μ«å

‡≈’È¬ß≈Ÿ°¥â«¬π¡ piperonyl butoxide ®–ÕÕ°ƒ∑∏‘Ï

‡Àπ’Ë¬«π”‡Õπ‰´¡å (enzyme inducer)  ”À√—∫

hepatic microsomal enzymes10 ∑’Ë„™âÕ◊Ëπ Ê ¢Õß

piperonyl butoxide §◊Õ „™âº ¡°—∫æ—¬√‘∏√‘π „π

·™¡æŸ∑’Ë √–„Àâ¡â“ ·≈–„™â„πª»ÿ —μ«å‡æ◊ËÕ°”®—¥ª√ ‘μ

∑’ËÕ“»—¬Õ¬Ÿà„π —μ«å

°“√√—°…“2,8,9 ®–‡ªìπ°“√√—°…“·∫∫ª√–§—∫

ª√–§Õß·≈–√—°…“μ“¡Õ“°“√ (supportive and

symptomatic treatment) °“√°‘πæ—¬√‘∏√‘π®–∑”„Àâ

‡®Á∫„π≈”§Õ §≈◊Ëπ‰ â Õ“‡®’¬π ª«¥∑âÕß ∫“ß√“¬∑’Ë

°‘π‡¢â“‰ª„πª√‘¡“≥¡“° À√◊Õ§«“¡‡¢â¡¢âπ Ÿß Õ“®

‡°‘¥·º≈„πª“°À√◊ÕÕ“°“√°≈◊π≈”∫“°‰¥â ∫“ß√“¬

Õ“®¡’πÈ”≈“¬‰À≈ÕÕ°¡“° (watery salivation)

®πÕ“®‡¢â“„®«à“ºŸâªÉ«¬ —¡º—  “√°”®—¥»—μ√Ÿæ◊™°≈ÿà¡

ÕÕ√å·°‚πøÕ øÕ√—  (organophosphorus) ¡“

Õ“°“√æ‘…∑—Ë«°“¬ (systemic toxicity) ®–‡°‘¥¢÷Èπ

¿“¬„π 4-48 ™—Ë«‚¡ßÀ≈—ß —¡º—  Õ“°“√‡«’¬π»’√…–

ª«¥»’√…– ·≈–‡æ≈’¬‡ªìπÕ“°“√º‘¥ª°μ‘∑’Ëæ∫∫àÕ¬

 ”À√—∫Õ“°“√„® —Ëπ ·πàπÀπâ“Õ° ‡ªìπÕ“°“√∑’Ëæ∫‰¥â

‰¡à∫àÕ¬ ·≈–∑â“¬ ÿ¥ Õ“°“√™—°·≈–À¡¥ μ‘‡ªìπÕ“°“√

∑’Ë√ÿπ·√ß∑’Ë ÿ¥„π∫√√¥“§«“¡‡ªìπæ‘…®“°æ—¬√‘∏√‘π

„π√“¬∑’Ë‰¡à¡’Õ“°“√·∑√°´âÕπ Õ“°“√®–À“¬‰ª‰¥â‡Õß

„π 6 «—π §«“¡º‘¥ª°μ‘∑’Ë‡°’Ë¬«°—∫°“√√—∫ —¡º— ∑“ß

º‘«Àπ—ß (paresthesia) ®–À“¬‰ª‰¥â‡Õß¿“¬„π

12-24 ™—Ë«‚¡ß ‰¡à¡’°“√√—°…“®”‡æ“– ·μà°“√„™â§√’¡

«‘μ“¡‘πÕ’∑“∫√‘‡«≥∑’Ë‡ªìπ “¡“√∂™à«¬‰¥â„π√–¥—∫

Àπ÷Ëß

°√≥’»÷°…“

§√÷Ëß™—Ë«‚¡ß°àÕπ¡“‚√ßæ¬“∫“≈ ‡¥Á°À≠‘ßÕ“¬ÿ

7 ‡¥◊Õπ À¬‘∫¬“¢¥°—π¬ÿß∑’ËºŸâª°§√Õß‡º≈Õ«“ß‰«â

°‘π‰ªª√–¡“≥ 1 ¢âÕπ‘È«¡◊Õ ‡¥Á°·À«–ÕÕ°¡“ ·μà

Õ“°“√Õ◊Ëπ Ê ª°μ‘ ‰¡à¡’§≈◊Ëπ‰ âÕ“‡®’¬π

Physical examination: WNL E4V5M6,

no seizure
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Assessment: ¬“¢¥°—π¬ÿß¬’ËÀâÕ∑’Ë‡¥Á°°‘πª√–°Õ∫

¥â«¬ 0.3% d-allethrin ´÷Ëß‡ªìπæ—¬√‘∏√‘π™π‘¥∑’Ë 1

Õ“°“√∑’ËÕ“®æ∫‰¥â §◊Õ Õ“°“√™—° ¡’ªØ‘°‘√‘¬“¿Ÿ¡‘·æâ

(anaphylactic reaction) ·≈–À≈Õ¥≈¡À¥‡°√Áß (bron-

chospasm)

Management: ‰¡àμâÕß≈â“ß∑âÕß ·μà·π–π”

„Àâºß∂à“π°—¡¡—πμå„π¢π“¥ 1 °√—¡μàÕπÈ”Àπ—°μ—«ºŸâªÉ«¬

1 °‘‚≈°√—¡ 1 §√—Èß μ‘¥μ“¡ºŸâªÉ«¬ª√–¡“≥ 6-8 ™—Ë«‚¡ß

 —ß‡°μÕ“°“√™—° Õ“°“√·æâ ·≈–À≈Õ¥≈¡À¥‡°√Áß

‚¥¬√—°…“μ“¡Õ“°“√

Follow up: ºŸâªÉ«¬‰¡à¡’Õ“°“√º‘¥ª°μ‘„¥ Ê

‰¡à¡’™—°‡°√Áß ‰¡à¡’ªØ‘°‘√‘¬“¿Ÿ¡‘·æâ  “¡“√∂®”Àπà“¬

°≈—∫∫â“π‰¥â„π«—π√ÿàß¢÷Èπ

«‘®“√≥å ‡π◊ËÕß®“° “√°”®—¥»—μ√Ÿæ◊™°≈ÿà¡

æ—¬√‘∏√‘π¡’§«“¡®”‡æ“–„π°“√‡°‘¥æ‘…μàÕ·¡≈ß Ÿß

(selective toxicity) ∑”„Àâ‡ªìπ∑’Ëπ‘¬¡„™â„πº≈‘μ¿—≥±å

°”®—¥·¡≈ßμ“¡∫â“π‡√◊Õπ ·≈–¡’§«“¡‡ ’Ë¬ß Ÿß∑’Ë®–‡°‘¥

æ‘…μàÕ¡πÿ…¬å

°“√ —¡º— æ—¬√‘∏√‘π„π¢π“¥πâÕ¬‰¡à∑”„Àâ‡°‘¥

Õ“°“√æ‘… ‚¥¬¡“°‡ªìπ°“√√—°…“μ“¡Õ“°“√ °“√≈¥

°“√¥Ÿ¥´÷¡ (GI decontamination)  “¡“√∂∑”‰¥â

∂â“‰¡à¡’¢âÕÀâ“¡ ‚¥¬ª°μ‘·≈â« ∂â“ —¡º—  “√°≈ÿà¡

æ—¬√‘∏√‘π„π√Ÿª¢Õß·¢Áß ‡™àπ ¬“°—π¬ÿß ·ºàπ°—π¬ÿß∑’Ë

„™â°—∫‡§√◊ËÕß‰≈à¬ÿß‰øøÑ“  “¡“√∂≈â“ß∑âÕß·≈–„Àâºß∂à“π

°—¡¡—πμå‰¥â „π°√≥’∑’Ë —¡º— „π√Ÿª·∫∫¢Õß ‡ª√¬åæàπ

∑’Ë¡’ “√¢—∫¥—π (propellent) À√◊Õ¢Õß‡À≈«∑’Ë ∂Ÿ °

Õ’¡—≈´‘‰ø¥å (emulsified concentrated) °“√≈â“ß∑âÕß

®–¡’§«“¡‡ ’Ë¬ß„π°“√‡°‘¥∑”„Àâ ”≈—° (aspiration) ·≈–

®–‡°‘¥ªÕ¥∫«¡®“° “√‡§¡’ (chemical pneumoni-

tis) πÕ°®“°π—Èπ ¬—ß‰¡à¡’À≈—°∞“π«à“ºß∂à“π°—¡¡—πμå

®–™à«¬≈¥°“√¥Ÿ¥´÷¡πÈ”¡—π‰¡à„Àâ‡¢â“ Ÿà√à“ß°“¬‰¥â

‡π◊ËÕß®“°√–¬–‡«≈“„π°“√‡°‘¥æ‘… (onset of

toxicity) ®–Õ¬Ÿà∑’Ëª√–¡“≥ 4 ™—Ë«‚¡ß‡ªìπÕ¬à“ßπâÕ¬

°“√√—∫ºŸâªÉ«¬‰«âμ√«®μ‘¥μ“¡Õ“°“√®÷ß‡ªìπ ‘Ëß®”‡ªìπ

‚¥¬‡©æ“–°√≥’∑’Ë‰¥â√—∫æ—¬√‘∏√‘π¡“‡ªìπ®”π«π¡“°

À√◊Õ‡ªìπª√–™“°√°≈ÿà¡æ‘‡»… ‡™àπ ‡¥Á°‡≈Á° ºŸâ ŸßÕ“¬ÿ

ºŸâ∑’Ë¡’‚√§ª√–®”μ—« ·≈–ºŸâ∑’Ë¡’§«“¡‡ ’Ë¬ß„π°“√‡°‘¥

Õ“°“√·∑√°´âÕπ®“°°“√‡°‘¥æ‘…

°“√‡°‘¥ªØ‘°‘√‘¬“¿Ÿ¡‘·æâ (anaphylactic

reaction)9 „Àâ epinephrine (adrenaline) ‚¥¬

©’¥‡¢â“°≈â“¡‡π◊ÈÕ À√◊Õ‡¢â“„μâº‘«Àπ—ß (‡™àπ 0.2-0.5

¡‘≈≈‘°√—¡ ∑ÿ° 5 π“∑’) À√◊ÕÀ¬¥‡¢â“∑“ßÀ≈Õ¥‡≈◊Õ¥¥”

(‡™àπ „Àâ epinephrine „π§«“¡‡¢â¡¢âπ 4 ‰¡‚§√°√—¡/

¡‘≈≈‘≈‘μ√ À¬¥‡¢â“À≈Õ¥‡≈◊Õ¥„πÕ—μ√“‡√Á« 1-10

‰¡‚§√°√—¡/π“∑’) πÕ°®“°π—Èπ ∂â“Õ“°“√¬—ß‰¡à¥’¢÷Èπ

μâÕß„Àâ§Õ√åμ‘‚§ ‡μ’¬√Õ¬¥å·∫∫©’¥ „ÀâÕÕ°´‘‡®π∑’Ë

‡æ’¬ßæÕ ¥Ÿ·≈√–∫∫∑“ß‡¥‘πÀ“¬„® ·≈–„Àâ “√πÈ”

∑¥·∑π

°“√‡°‘¥À≈Õ¥≈¡À¥‡°√Áß (broncho

spasm)9 „Àâ 0.5% salbutamol 2.5 ¡‘≈≈‘°√—¡ æàπ

‡¢â“ Ÿà∑“ß‡¥‘πÀ“¬„® (inhalation) π“π 5-15 π“∑’

«—π≈– 3-4 §√—Èß ‚¥¬μ‘¥μ“¡Õ—μ√“°“√‡μâπ¢ÕßÀ—«„®

·≈–§«“¡¥—π‚≈À‘μ¥â«¬

°“√‡°‘¥Õ“°“√™—° (convulsion)9 „Àâ

diazepam 5-10 ¡‘≈≈‘°√—¡ (ºŸâ„À≠à) 0.2-0.5 ¡‘≈≈‘-

°√—¡/°‘‚≈°√—¡(‡¥Á°) ´È”‰¥â∑ÿ° 5-15 π“∑’ °√≥’„Àâ¬“

diazepam ‰ª·≈â« 30 ¡‘≈≈‘°√—¡·≈â«¬—ß‰¡àÀ¬ÿ¥™—°

æ‘®“√≥“„Àâ¬“ phenobarbital À√◊Õ propofol

∫∑ √ÿª

æ—¬√‘∏√‘π ‡ªìπ “√¶à“·¡≈ß∑’Ë¡’§«“¡®”‡æ“–„π

°“√‡°‘¥æ‘… Ÿß π‘¬¡„™â‡ªìπ à«πª√–°Õ∫„πº≈‘μ¿—≥±å

°”®—¥·¡≈ßμ“¡∫â“π‡√◊Õπ ‡™àπ  ‡ª√¬å©’¥¬ÿß·≈–¬“®ÿ¥

°—π¬ÿß ´÷Ëß‡ªìπ§«“¡‡ ’Ë¬ß∑’ËºŸâ„™â À√◊Õ ¡“™‘°„π∫â“π

®–‰¥â√—∫æ‘… §«“¡‡ªìπæ‘…¢÷Èπ°—∫™π‘¥·≈–ª√‘¡“≥¢Õß

æ—¬√‘∏√‘π∑’Ë‰¥â√—∫ °“√·°â‰¢¿“«–§«“¡‡ªìπæ‘…¬—ß‡ªìπ

°“√√—°…“μ“¡Õ“°“√ ·μà à«π„À≠à¡’Õ—πμ√“¬√â“¬·√ß

πâÕ¬
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64  ¡“§¡‡¿ —™°√√¡‚√ßæ¬“∫“≈ (ª√–‡∑»‰∑¬) «“√ “√‡¿ —™°√√¡‚√ßæ¬“∫“≈

‚√§´÷¡‡»√â“™π‘¥ major depressive disorder

(MDD) ‡ªìπ‚√§∑’Ëæ∫‰¥â∫àÕ¬‚¥¬¡’Õ—μ√“§«“¡™ÿ°

™—Ë«™’«‘μ (lifetime prevalence) ª√–¡“≥√âÕ¬≈– 12-

16 „πª√–‡∑» À√—∞Õ‡¡√‘°“·≈–„π¬ÿ‚√ª1,2 „π‡Õ‡™’¬

·¡â®–æ∫§«“¡™ÿ°‚√§´÷¡‡»√â“πâÕ¬°«à“ ‡™àπ „πª√–‡∑»

≠’ËªÿÉπæ∫§«“¡™ÿ°∑’Ë 12 ‡¥◊Õπ (12-month prevalence)

√âÕ¬≈– 2.93 ·≈–„πª√–‡∑»®’π æ∫§«“¡™ÿ°™—Ë«™’«‘μ

‡æ’¬ß√âÕ¬≈– 1.964  à«πª√–‡∑»‰∑¬®“°°“√ ”√«®

‡¡◊ËÕªï æ.». 2546 æ∫§«“¡™ÿ°√âÕ¬≈– 3.2 ÷́Ëß

ª√–¡“≥°“√«à“ ¡’ºŸâªÉ«¬‚√§´÷¡‡»√â“∂÷ß 871,744 √“¬5

„π√–¥—∫‚≈°ª√–¡“≥«à“ „πªï ».». 2020 ‚√§´÷¡‡»√â“

®–∑”„Àâ¡’ºŸâªÉ«¬∑ÿææ≈¿“æ¡“°‡ªìπÕ—π¥—∫ Õß√Õß

®“°‚√§√–∫∫À—«„®·≈–À≈Õ¥‡≈◊Õ¥6

°“√√—°…“‚√§´÷¡‡»√â“„πªí®®ÿ∫—π à«π„À≠à

√—°…“¥â«¬¬“·°â´÷¡‡»√â“∑’ËÕÕ°ƒ∑∏‘Ïª√—∫√–∫∫ “√ ◊ËÕ

ª√– “∑™π‘¥ serotonin ·≈– norepinephrine ‰¥â·°à

¬“·°â´÷¡‡»√â“™π‘¥ “¡«ß (tricycle antidepressants;

TCAs), MAOIs (monoamine oxidase inhibitors,

SSRIs (specific serotonergic reuptake inhibitors),

À√◊Õ SNRIs (serotonin norepinephrinergic

reuptake inhibitor) ´÷Ëß‡ªìπ∑’Ë¬Õ¡√—∫∂÷ßª√– ‘∑∏‘¿“æ

„π°“√√—°…“ ·μàμâÕß„™â‡«≈“π“π 4-6  —ª¥“Àå ®÷ß®–

‡ÀÁπº≈7 ¢âÕ‡ ’¬§◊Õ ¬“·°â´÷¡‡»√â“™π‘¥ TCAs ‡ªìπ¬“

∑’ËÕÕ°ƒ∑∏‘ÏμàÕ “√π” ◊ËÕª√– “∑ (neurotransmitter)

∑’Ë‰¡à‡©æ“–·μà√–∫∫ monoamines ®÷ß∑”„Àâ‡°‘¥º≈

*Õ¥’μÀ—«Àπâ“¿“§«‘™“®‘μ‡«™»“ μ√å §≥–·æ∑¬»“ μ√å ¡À“«‘∑¬“≈—¬ ß¢≈“π§√‘π∑√å

Õ—π‰¡àæ÷ßª√– ß§å‰¥â¡“°8 „π¢≥–∑’Ë¬“·°â´÷¡‡»√â“™π‘¥

SSRIs À√◊Õ SNRIs ‡°‘¥º≈Õ—π‰¡àæ÷ßª√– ß§åπâÕ¬°«à“

·μà‡°‘¥º≈°√–∑∫μàÕ°“√∑”ß“π¥â“π‡æ» (sexual

functions) ∑—Èß¥â“π°“√μ◊Ëπμ—« (arousal) ·≈–°“√

∂÷ß®ÿ¥ ÿ¥¬Õ¥ (orgasm) ‰¥â∂÷ß√âÕ¬≈– 36 ∂÷ß 439,10

®÷ß‡ªìπ “‡Àμÿ„ÀâºŸâªÉ«¬‰¡à√à«¡¡◊Õ„π°“√√—°…“ (non-

compliant)11 πÕ°®“°π’È „π∑“ß§≈‘π‘° æ∫«à“ ¡’ºŸâªÉ«¬

¡“°°«à“√âÕ¬≈– 30 ‰¡àμÕ∫ πÕßμàÕ°“√√—°…“¥â«¬¬“

‡À≈à“π’È12,13 ®“°°“√»÷°…“À≈“¬»Ÿπ¬å (multicenters)

„π À√—∞Õ‡¡√‘°“ ºŸâªÉ«¬‚√§´÷¡‡»√â“∑’Ë‰¥â√—∫ citalo-

pram „π‡«≈“ 14  —ª¥“Àå æ∫«à“ ¡’Õ—μ√“μÕ∫ πÕß

μàÕ°“√√—°…“√âÕ¬≈– 47 (‰¡àμÕ∫ πÕß√âÕ¬≈– 53)

·≈–¡’Õ—μ√“À“¬®“°Õ“°“√ (remission) √âÕ¬≈– 3314

®“°°“√»÷°…“„πª√–‡∑»‰∑¬‚¥¬ √≥™—¬ §ß °≈∏å15

æ∫«à“ ºŸâªÉ«¬∑’Ë‰¥â√—∫°“√√—°…“¥â«¬¬“™π‘¥ TCAs

À√◊Õ SSRIs ¡’Õ—μ√“°“√‰¡àμÕ∫ πÕßμàÕ°“√√—°…“∑’Ë

12  —ª¥“Àå √âÕ¬≈– 27.3 ·≈– 43.8 μ“¡≈”¥—∫ ·≈–

¡’ºŸâªÉ«¬À“¬®“°Õ“°“√ ∑’Ë 12  —ª¥“Àå √âÕ¬≈– 50

«ß®√√Õ∫«—π (Circadian Rhythm)

„π√Õ∫ 24 ™—Ë«‚¡ß  ¿“æ·«¥≈âÕ¡∑’Ë°”Àπ¥

«ß®√√Õ∫«—π®“°¿“¬πÕ° Õ—π‰¥â·°à °≈“ß«—π ( «à“ß)

·≈–°≈“ß§◊π (¡◊¥)  àßº≈μàÕ°“√°”Àπ¥™à«ß‡«≈“

°‘®°√√¡™’«‘μ ∑—Èß°“√À≈—∫/°“√μ◊Ëπ °“√∑”ß“π/

°“√æ—°ºàÕπ √«¡∑—Èß°“√∑”ß“π¢Õß√–∫∫ √’√«‘∑¬“

‚√§·≈–¬“„À¡à

‡¡≈“‚∑π‘π «ß®√√Õ∫«—π °—∫‚√§´÷¡‡»√â“

Melatonin Circadian Rhythm and Major Depressive Disorder

 √¬ÿ∑∏ «“ ‘°π“ππ∑å, æ.∫.*
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À≈“¬Õ¬à“ß„π√à“ß°“¬ Õ“∑‘‡™àπ √–¥—∫Õÿ≥À¿Ÿ¡‘

¿“¬„π√à“ß°“¬ ®—ßÀ«–°“√À≈—ËßŒÕ√å‚¡πμà“ßÊ Õ—μ√“

°“√¢—∫¢Õß‡ ’¬∑“ß‰μ À√◊Õ Õ—μ√“°“√∫’∫μ—«¢Õßμ—«

¢Õß≈”‰ â16,17 ´÷Ëß‚¥¬ª°μ‘ «ß®√‡À≈à“π’È®–∂Ÿ°°”°—∫

‚¥¬μ—«°”Àπ¥®—ßÀ«–¿“¬„π (internal pace maker)

®“°»Ÿπ¬å§«∫§ÿ¡∑’Ë suprachiasmatic nucleus (SCN)

„π à«π‰Œ‚ª∑“¡—  (hypothalamus) ¢Õß ¡Õß ‚¥¬

‰¡à¢÷Èπ°—∫ ¿“æ§«“¡¡◊¥À√◊Õ «à“ß®“°¿“¬πÕ°18 °“√

∑”ß“π¢Õß‡´≈≈åª√– “∑„π SCN  “¡“√∂∂Ÿ°ª√—∫

‰¥â‚¥¬ serotonergic pathway ®“° raphy nuclei

·≈– ‡¡≈“‚∑π‘π (melatonin) ®“°μàÕ¡‰æ‡π’¬≈

(pineal gland) ÷́ËßÀ≈—Ëß¡“°„π‡«≈“°≈“ß§◊π ·≈–

πâÕ¬≈ß„π™à«ß°≈“ß«—π ‡π◊ËÕß®“°· ß «à“ß¡’º≈¬—∫¬—Èß

°“√À≈—Ëß “√π’È17 ¥—ßπ—Èπ «ß®√√Õ∫«—π¢Õß°“√À≈—Ëß

‡¡≈“‚∑π‘π ®÷ß®—¥‡ªìπμ—«™’È«—¥ (indicator) ∑’Ë¥’∑’Ë ÿ¥

¢Õß¿“«–«ß®√√Õ∫«—π¢Õß√à“ß°“¬ (endogenous

circadian body clock)19

°“√°”Àπ¥®—ßÀ«–Õ‘ √–¿“¬„π (free-running

rhythm) ®–¡’√Õ∫«ß®√∑’Ë 24.5 ∂÷ß 25.25 ™—Ë«‚¡ß20,21

∑”„Àâ¡’§«“¡·μ°μà“ß®“°«ß®√‡«≈“√Õ∫«—π¿“¬πÕ°

‡≈Á°πâÕ¬ ∂â“‰¡à¡’°√–∫«π°“√ª√—∫‡«≈“¿“¬„π°—∫

¿“¬πÕ°„Àâ Õ¥§≈âÕß°—π‡ªìπ√–¬– §«“¡‰¡à Õ¥§≈âÕß

¢Õß«ß®√∑—Èß Õß°Á®–Àà“ß¢÷Èπ‡√◊ËÕ¬Ê μ—«Õ¬à“ß‡™àπ ºŸâ∑’Ë

∫‘π¢â“¡‡¢μ‡«≈“ (time zone) ‰ª¬—ß®ÿ¥À¡“¬ª≈“¬

∑“ß∑’Ë‡«≈“¿“¬πÕ°μà“ß®“°‡«≈“μâπ∑“ß¡“° §«“¡

‰¡à Õ¥§≈âÕß¢Õß«ß®√‡«≈“¿“¬„π°—∫«ß®√√Õ∫«—π

¿“¬πÕ° ®–∑”„Àâ‡°‘¥°≈ÿà¡Õ“°“√‡®Áμ·≈Á° (jet-lag)

´÷Ëßª√–°Õ∫¥â«¬ Õ“°“√ÕàÕπ‡æ≈’¬„π‡«≈“°≈“ß«—π

‡∫◊ËÕÕ“À“√ §«“¡μ◊Ëπμ—«μàÕ¿“¬πÕ°·≈–§«“¡ “¡“√∂

„π°“√∑”ß“π≈¥≈ß ‡«≈“À≈—∫/μ◊Ëπ‡ª≈’Ë¬π‰ª ·≈–Õ“®

∑”„Àâ‚√§§«“¡º‘¥ª°μ‘∑“ßÕ“√¡≥å·¬à≈ß22 «ß®√‡«≈“

¢Õß√à“ß°“¬®–§àÕ¬Ê ª√—∫μ“¡μ—«∫Õ°‡«≈“¿“¬πÕ°

‡™àπ ‡«≈“‡¢â“πÕπ ¡◊ÈÕÕ“À“√ ·≈–°‘®°√√¡∑“ß —ß§¡

Õ◊ËπÊ16,23-25 √«¡∑—Èß· ß «à“ß„π‡«≈“°≈“ß«—π∑’Ë àßº≈

¬—∫¬—Èß°“√À≈—Ëß‡¡≈“‚∑π‘π26,27 ´÷Ëß‡ªìπ°√–∫«π°“√∑’Ë

‡°‘¥¢÷Èπºà“π∑“ß retinohypothalamic tract ∑”„Àâ

≈¥Õ“°“√ßà«ßπÕπ ·≈–‡æ‘Ë¡°“√μ◊Ëπμ—«„π°“√∑”ß“π

„π§πª°μ‘28 ·≈– “¡“√∂≈¥Õ“°“√„πºŸâªÉ«¬‚√§ ÷́¡‡»√â“

√«¡∑—Èß∑”„Àâ‡«≈“¢Õß°“√À≈—Ëß‡¡≈“‚∑π‘π „πμÕπ

°≈“ß§◊π (advance phase) ‡°‘¥‡√Á«¢÷Èπ29,30 ‡¡≈“‚∑π‘π

∑’ËÀ≈—Ëßμ“¡∏√√¡™“μ‘·≈–/À√◊Õ∑’Ë‰¥â√—∫®“°¿“¬πÕ°

®–∑”Àπâ“∑’Ëª√—∫«ß®√√Õ∫«—π·≈–°“√πÕπ‰¥â31,32 °“√„Àâ

‡¡≈“‚∑π‘π°àÕππÕπ ®÷ß™à«¬ª√—∫«ß®√√Õ∫«—π¢Õß

√à“ß°“¬„Àâ Õ¥§≈âÕß°—∫‡«≈“¿“¬πÕ° ·≈–™à«¬‡√◊ËÕß

°“√πÕπ„πºŸâ∑’Ë‡°‘¥Õ“°“√‡®Áμ·≈Á°33

‚√§´÷¡‡»√â“°—∫§«“¡º‘¥ª°μ‘¢Õß«ß®√√Õ∫«—π

Õ“°“√·≈–§«“¡º‘¥ª°μ‘∑“ß√à“ß°“¬¢Õß

‚√§´÷¡‡»√â“∑’Ë∫àß∫Õ°∂÷ß§«“¡ —¡æ—π∏å°—∫§«“¡

º‘¥ª°μ‘¢Õß«ß®√√Õ∫«—π ‰¥â·°à

1. °“√¡’«ß®√°“√À≈—∫/μ◊Ëπº‘¥ª°μ‘34-36

ºŸâªÉ«¬‚√§´÷¡‡»√â“°«à“√âÕ¬≈– 90 ¡’ªí≠À“‡√◊ËÕß°“√

πÕπÀ≈—∫ ·≈–¡’Õ“°“√ßà«ß ÕàÕπ‡æ≈’¬„π‡«≈“°≈“ß«—π

·≈–ªí≠À“°“√πÕπ‡ªìπªí®®—¬À≈—°∑’Ë∑”„ÀâºŸâªÉ«¬

‚√§´÷¡‡»√â“‰ªæ∫·æ∑¬å ¡’°“√»÷°…“æ∫«à“ ∂â“„Àâ

ºŸâªÉ«¬‚√§´÷¡‡»√â“Õ¥πÕπ∑—Èß§◊π (total sleep depri-

vation)  “¡“√∂≈¥Õ“°“√´÷¡‡»√â“√–¬– —Èπ‰¥â√âÕ¬≈–

40-6037,38 ´÷ËßÕ“®‡ªìπº≈®“°°“√μ—Èß§à“„À¡à (reset-

ting) ¢Õß«ß®√√Õ∫«—π„πºŸâªÉ«¬39

2. °“√‡ª≈’Ë¬π·ª≈ß§«“¡√ÿπ·√ß¢Õß

Õ“√¡≥å‡»√â“„π√Õ∫«—π (Diurnal Variation)

‡™àπ ºŸâªÉ«¬‚√§ ÷́¡‡»√â“ ™π‘¥ melancholia ®–¡’

Õ“√¡≥å´÷¡‡»√â“¡“°°«à“„π™à«ß‡™â“¢Õß«—π ·≈–¥’¢÷Èπ

„π™à«ß‡¬Áπ40 ‡ªìπμâπ

3. Õ“°“√´÷¡‡»√â“‡ªìπμ“¡ƒ¥Ÿ°“≈ (Sea-

sonal Affective Disorder)41 æ∫«à“ ºŸâªÉ«¬‚√§



66  ¡“§¡‡¿ —™°√√¡‚√ßæ¬“∫“≈ (ª√–‡∑»‰∑¬) «“√ “√‡¿ —™°√√¡‚√ßæ¬“∫“≈

´÷¡‡»√â“®–¡’Õ“°“√„π™à«ßÀπâ“Àπ“«41 ‡æ√“–«ß®√

√Õ∫«—π¿“¬πÕ°„πÀπâ“Àπ“«¡’™à«ß‡«≈“°≈“ß§◊π

∑’Ë¬“«¢÷Èπ ‰¥â√—∫· ß·¥¥„π™à«ß°≈“ß«—ππâÕ¬≈ß ®“°

°“√»÷°…“¢Õß Murray et al42 æ∫«à“ ®—ßÀ«–«ß®√

√Õ∫«—π∑’Ë‡≈◊ËÕπÕÕ° (phase delay) ¡’§«“¡ —¡æ—π∏å

°—∫Õ“√¡≥å‡»√â“„πÀπâ“Àπ“«

4. §«“¡º‘¥ª°μ‘„π°“√∑”ß“π¢Õß√–∫∫

hypothalamus-pituitary-adrenal (HPA) „π

§πª°μ‘ ŒÕ√å‚¡π§Õ√åμ‘´Õ≈ (cortisol) ®–À≈—Ëß

‡ªìπ«ß®√√Õ∫«—π ‚¥¬À≈—Ëß Ÿß ÿ¥„π™à«ß‡™â“ ·≈–§àÕ¬Ê

≈¥≈ß„π™à«ß°≈“ß«—π ®π∂÷ß®ÿ¥μË” ÿ¥ (nadir) „π™à«ß

‡«≈“°≈“ß§◊πÀ≈—ßÀ≈—∫17 ·μà„πºŸâªÉ«¬‚√§´÷¡‡»√â“

æ∫«à“ «ß®√√Õ∫«—π¢Õß°“√À≈—Ëß§Õ√åμ‘´Õ≈®–

‡ª≈’Ë¬π‰ª ‚¥¬™à«ß‡«≈“°≈“ß¥÷° °“√À≈—Ëß§Õ√åμ‘´Õ≈

‰¡à≈¥≈ß‡∑à“∑’Ë§«√ ∑”„Àâ§à“‡©≈’Ë¬°“√À≈—Ëß§Õ√åμ‘´Õ≈

„π√Õ∫«—π Ÿß°«à“§πª°μ‘Õ¬à“ß¡’π—¬ ”§—≠ ´÷Ëß∫àß∫Õ°

∂÷ß§«“¡º‘¥ª°§‘¢Õß«ß®√√Õ∫«—π„πºŸâªÉ «¬‚√§

´÷¡‡»√â“43

5. §«“¡º‘¥ª°μ‘„π°“√∑”ß“π¢Õß√–∫∫

hypothalamus-pituitary-thyroid (HPT) „π

§πª°μ‘ ŒÕ√å‚¡π°√–μÿâπμàÕ¡‰∑√Õ¬¥å (thyroid sti-

mulating hormone; TSH) ®–¡’°“√À≈—Ëß·∫∫«ß®√

√Õ∫«—π‡™àπ°—π ‚¥¬¡’√–¥—∫ TSH  Ÿß¢÷Èπ„π™à«ß°≈“ß§◊π

·μà„πºŸâªÉ«¬‚√§ ÷́¡‡»√â“ ‰¡àæ∫°“√‡æ‘Ë¡¢÷Èπ¢Õß√–¥—∫

TSH Õ¬à“ß™—¥‡®π ‡ªìπº≈„Àâ°“√À≈—Ëß‰∑√Õ¬¥åŒÕ√å‚¡π

(thyroid hormone) πâÕ¬≈ß„π™à«ßπ—Èπ44

6. §«“¡º‘¥ª°μ‘¢Õß°“√À≈—Ëß‡¡≈“‚∑π‘π

‡¡≈“‚∑π‘π ÷́Ëß‡ªìπ “√∑’Ë∫àß∫Õ°‡«≈“À≈—° (phase

marker) ¢Õß«ß®√√Õ∫«—π¡’§«“¡ —¡æ—π∏å°—∫Õÿ≥À¿Ÿ¡‘

¿“¬„π√à“ß°“¬·≈–‡«≈“‡√‘Ë¡À≈—∫45,46 æ∫«à“ „π™à«ß

¿“«–´÷¡‡»√â“ ¡’°“√‡ª≈’Ë¬π·ª≈ß∑—Èßª√‘¡“≥·≈–√–¬–

‡«≈“‡√‘Ë¡À≈—Ëß‡¡≈“‚∑π‘π ‚¥¬ºŸâªÉ«¬‚√§ ÷́¡‡»√â“™π‘¥

‡ªìπμ“¡ƒ¥Ÿ°“≈ ®—ßÀ«–°“√À≈—Ëß‡¡≈“‚∑π‘π®–‡≈◊ËÕπ

ÕÕ°‰ª47 °“√√—°…“¥â«¬°“√„ÀâºŸâªÉ«¬‰¥â√—∫· ß®â“

(bright light treatment) ®–™à«¬¬—∫¬—Èß°“√À≈—Ëß

‡¡≈“‚∑π‘π„π™à«ß°≈“ß«—π ·≈–∑”„Àâ‡«≈“‡√‘Ë¡À≈—Ëß

‡¡≈“‚∑π‘π„π™à«ß°≈“ß§◊π‡√Á«¢÷Èπ ´÷Ëß —¡æ—π∏å°—∫

°“√≈¥Õ“°“√ ÷́¡‡»√â“29  Õ¥§≈âÕß°—∫º≈°“√»÷°…“

¢Õß Avery et al48

Lewy49 ‰¥âμ—Èß ¡¡ÿμ‘∞“π¥â“π°“√‡§≈◊ËÕπ‡«≈“

(phase shift hypothesis) Õ∏‘∫“¬«à“ ‚√§´÷¡‡»√â“

‡ªìπº≈®“°«ß®√√Õ∫«—π¿“¬„π‡≈◊ËÕπÕÕ°‰ª ‡¡◊ËÕ

‡ª√’¬∫‡∑’¬∫°—∫‡«≈“¿“¬πÕ° ∑”„Àâ‡°‘¥§«“¡

‰¡à —¡æ—π∏å (dys-synchronize) ¢Õß«ß®√°“√À≈—∫/

μ◊Ëπ √«¡∑—Èß°“√‡ª≈’Ë¬π·ª≈ß«ß®√√Õ∫«—π¢ÕßŒÕ√å‚¡π

μà“ßÊ·≈–Õÿ≥À¿Ÿ¡‘¿“¬„π√à“ß°“¬49-51 ¥â«¬‡Àμÿπ’È ®÷ß¡’

°“√æ—≤π“°“√√—°…“‚√§´÷¡‡»√â“·π«∑“ß„À¡à¥â«¬¬“

´÷ËßÕÕ°ƒ∑∏‘Ï∑’Ë melatonergic receptor ‡æ◊ËÕª√—∫«ß®√

√Õ∫«—π∑’Ëº‘¥ª°μ‘ ‚¥¬¬“ agomelatine ‡ªìπ mela-

tonergic antidepressant μ—«·√°∑’Ë¡’°“√¬Õ¡√—∫·≈–

¢÷Èπ∑–‡∫’¬π°—∫ European Medicines Agency

μ—Èß·μàªï §.». 2009 ·≈–Õ¬Ÿà√––À«à“ß°“√¢÷Èπ∑–‡∫’¬π

°—∫Õß§å°“√Õ“À“√·≈–¬“ª√–‡∑» À√—∞Õ‡¡√‘°“ (US

FDA)52,53 ·≈–‡ªìπ¬“·°â´÷¡‡»√â“∑’Ë°≈ÿà¡ CANMAT

(Canadian Network for Mood and Anxiety

Treatment) ·π–π”‡ªìπ first line recommendation

 ”À√—∫√—°…“‚√§´÷¡‡»√â“54 „π¢≥–∑’Ë quetiapine

´÷Ëß‡ªìπ¬“μâ“π‚√§®‘μ√ÿàπ„À¡à ∂Ÿ°®—¥Õ¬Ÿà„π°≈ÿà¡ second

line recommendation ‡™àπ‡¥’¬«°—∫ trazodone

·≈– selegiline transdermal ¥—ß √ÿª„πμ“√“ß 1

∫∑ √ÿª

‚√§´÷¡‡»√â“ ‡ªìπªí≠À“∑“ß “∏“√≥ ÿ¢∑’Ë¡’

§«“¡ ”§—≠¡“°¢÷Èπ„πªí®®ÿ∫—π ¥â«¬ ¡¡ÿμ‘∞“π mono-

amine hypothesis of depressant ¬“·°â´÷¡‡»√â“

 à«π„À≠à®–ÕÕ°ƒ∑∏‘ÏμàÕ “√ ◊ËÕª√– “∑∑’Ë‡™◊ËÕ«à“‡ªìπ
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μ“√“ß 1 ¬“·°â´÷¡‡»√â“∑’Ë°≈ÿà¡ CANMAT ·π–π”„Àâ„™â√—°…“ (¥—¥·ª≈ß®“°‡Õ° “√Õâ“ßÕ‘ß∑’Ë 54)

Antidepressants Mechanism Dose (mg) / day

5-HT = 5-hydroxytryptamine; ASRI = allosteric serotonin reuptake inhibitor; MAO = Monoamine reuptake inhibitor;
MT = melatonin; NDRI = noradrenergic and dopamine reuptake inhibitor; SNRI = serotonin and noradrenergic
reuptake inhibitor; SSRI = selective serotonin reuptake inhibitor; TCA = tricyclic antidepressant

First-line recommendations
Agomelatine MT1, MT2 agonist, 5HT2 antagonist 25-50
Bupropion NDRI 150-300
Citalopram SSRI 20-60
Desvenlafaxine SNRI 50-100
Duloxetine SNRI 60-120
Escitalopram ASRI 10-20
Fluoxetine SSRI 20-80
Fluvoxamine SSRI 100-300
Mianserin alpha2 adrenergic agonist, 5HT2 antagonist   60-120
Milnacipran SNRI 100-200
Mirtazapine alpha2 adrenergic agonist, 5HT2 antagonist   30-60
Moclobemide Reversible inhibitor of MAO-A 300-600
Paroxetine SSRI 20-60, 25-50 for CR version
Roboxetine Noradrenergic reuptake inhibitor 8-12
Sertraline SSRI 50-200
Tianeptine Serotonin reuptake enhancer 25-200
Venlafaxine SNRI 37-375
Second-line recommendations
Amitriptyline, TCA various
clomipramine & others

Quetiapine Atypical antipsychotic 150-300
Selegiline transdermal Irreversible MAO-B 6-12
Trazodone Serotonin reuptake inhibitor, 150-300
5HT2 antagonist

Third-line recommendations
Phenelzine Irreversible MAO inhibitor 45-90
Tranylcypromine Irreversible MAO inhibitor 30-60

 “‡Àμÿ¢Õß‚√§ ÷́Ëß¬—ß‡ªìπ∑’Ë¬Õ¡√—∫∂÷ßª√– ‘∑∏‘¿“æ

·μàμâÕß„™â‡«≈“π“π°«à“®–‡ÀÁπº≈„π°“√√—°…“ ·≈–

¡’‚Õ°“ ‡°‘¥º≈‰¡àæ÷ßª√– ß§å∑’Ë∑”„ÀâºŸâªÉ«¬μâÕßÀ¬ÿ¥¬“

ªí®®ÿ∫—π  ¡¡μ‘∞“π¥â“π°“√‡§≈◊ËÕπ‡«≈“∑’Ë§âπæ∫

§«“¡ —¡æ—π∏å√–À«à“ß‚√§ ÷́¡‡»√â“°—∫§«“¡º‘¥ª°μ‘

¢Õß«ß®√√Õ∫«—π ‰¥âπ”‰ª Ÿà°“√»÷°…“·≈–æ—≤π“

melatonergic agent ‡ªìπ¬“·°â´÷¡‡»√â“√ÿàπ„À¡à

Õ¬à“ß‰√°Áμ“¡ ¬—ß§ßμâÕß¡’°“√»÷°…“∑¥≈Õß‡æ◊ËÕæ—≤π“

¬“∑’Ë¡’ª√– ‘∑∏‘¿“æ·≈–§«“¡ª≈Õ¥¿—¬ Ÿß ÿ¥„π°“√

√—°…“‚√§´÷¡‡»√â“μàÕ‰ª
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‚√§·≈–¬“„À¡à

 √¬ÿ∑∏ «“ ‘°π“ππ∑å, æ.∫.*

Agomelatine

¢âÕ¡Ÿ≈∑—Ë«‰ª1,2

™◊ËÕ “¡—≠: Agomelatine

™◊ËÕ°“√§â“: Valdoxan

ºŸâ·∑π®”Àπà“¬: º≈‘μ‚¥¬ Les Laboratoires Servier Industries ®—¥®”Àπà“¬‚¥¬∫√‘…—∑

‡Õø Õ’ ´‘≈≈‘°

™◊ËÕ∑“ß‡§¡’: ‡ªìπ “√°”‡π‘¥‡¥’¬«°—π (homologue) °—∫ “√‡¡≈“‚∑π‘π (melatonin)

„π ¡Õß ¡’ ‚§√ß √â“ßμà“ß°—π ‡æ’¬ß‡ª≈’Ë¬π°≈ÿà¡ NH ¢Õß‡¡≈“‚∑π‘π

‡ªìπ°≈ÿà¡ HC=CH (√Ÿª 1)

√Ÿª 1  ‚§√ß √â“ß∑“ß‡§¡’¢Õß‡¡≈“‚∑π‘π (∫π) agomelatine (≈à“ß)2

√Ÿª·∫∫¬“: film-coated tablet √Ÿª√’  ’‡À≈◊Õß â¡

¥â“πÀπ÷Ëßæ‘¡æå‚≈‚°â∫√‘…—∑ servier  ’πÈ”‡ß‘π

‡¿ —™æ≈»“ μ√å (Pharmacodynamic)

Agomelatine ÕÕ°ƒ∑∏‘Ï agonist μàÕ melato-

nin1 (MT1), melatonin2 (MT2) receptors ∑’Ë

suprachiasmatic nucleus (SCN) „π ¡Õß3 ´÷Ëß

°“√°√–μÿâπ MT1/MT2 receptors ∑’Ë SCN „π —μ«å

∑¥≈Õß ®–∑”„Àâ«ß®√√Õ∫«—π‡≈◊ËÕπ‡√Á«¢÷Èπ·≈– —¡æ—π∏å

°—∫°“√πÕπÀ≈—∫4,5 √«¡∑—ÈßÕÕ°ƒ∑∏‘Ï antagonist μàÕ

serotonin ™π‘¥ 5-HT2c receptor5,6 ¥â«¬ ®“°

°“√»÷°…“∑—Èß„π§π·≈– —μ«å∑¥≈Õß ‡¡◊ËÕ„Àâ “√ m-

chlorophenylpiperazine (mCPP) ́ ÷Ëß‡ªìπ selective

5-HT2c agonist ®–°√–μÿâπ„Àâ‡°‘¥¿“«–«‘μ°°—ß«≈7

·≈–æ∫«à“ „π —μ«å∑¥≈Õß ‡¡◊ËÕ„Àâ “√/¬“∑’ËÕÕ°ƒ∑∏‘Ï

‡ªìπ selective 5-HT2c antagonist ®–™à«¬≈¥Õ“°“√

*Õ¥’μÀ—«Àπâ“¿“§«‘™“®‘μ‡«™»“ μ√å §≥–·æ∑¬»“ μ√å ¡À“«‘∑¬“≈—¬ ß¢≈“π§√‘π∑√å
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«‘μ°°—ß«≈≈ß‰¥â8-10 √«¡∑—Èß°“√»÷°…“¢Õß Stein et al11

∑’Ëæ∫«à“ agomelatine 25-50 ¡‘≈≈‘°√—¡/«—π  “¡“√∂

≈¥Õ“°“√«‘μ°°—ß«≈„π°≈ÿà¡ºŸâªÉ«¬‚√§«‘μ°°—ß«≈∑—Ë«‰ª

(generalized anxiety disorder) ‰¥â¥’°«à“¬“À≈Õ°

Õ¬à“ß¡’π—¬ ”§—≠ °“√ÕÕ°ƒ∑∏‘Ï 5-HT2c antagonist

¢Õß agomelatine ®÷ßÕ“®™à«¬≈¥Õ“°“√«‘μ°°—ß«≈

∑’Ëæ∫„πºŸâªÉ«¬‚√§´÷¡‡»√â“¥â«¬12 πÕ°®“°π’È °“√¬—∫¬—Èß

∑’Ë 5-HT2c receptor ∑”„Àâ‡°‘¥°“√ª≈¥ª≈àÕ¬∑—Èß

norepinephrine ·≈– dopamine ∑’Ë frontocortical

dopaminergic ·≈– adrenergic pathway4,13 ´÷Ëß

Õ“® —¡æ—π∏å°—∫°“√ÕÕ°ƒ∑∏‘Ï·°â´÷¡‡»√â“13,14 ‡™àπ‡¥’¬«

°—∫¬“ mirtazapine ∑’ËÕÕ°ƒ∑∏‘Ï¬—∫¬—Èß 5-HT2c

receptor15 √«¡∑—Èß„π —μ«å∑¥≈Õß∑’Ë‰¥â√—∫¬“·°â´÷¡‡»√â“

fluoxetine À√◊Õ roboxetine π“π 3  —ª¥“Àå æ∫«à“

¡’°“√≈¥≈ß¢Õß°“√§«∫§ÿ¡ 5-HT2c receptor ∑’Ë

frontal ·≈– prefrontal cortex16 ´÷ËßÕ“®π”‰ª Ÿà

°“√ disinhibition ¢Õß mesolimbic dopamine

system ∑’Ë„™âÕ∏‘∫“¬º≈°“√·°â´÷¡‡»√â“¢Õß¬“17

®“°°“√∑¥≈Õß„Àâ agomelatine „π —μ«å

∑¥≈Õßπ“π 3  —ª¥“Àå æ∫«à“ ¡’º≈„π°“√ªÑÕß°—π

‡´≈≈åª√– “∑‚¥¬‡æ‘Ë¡°√–∫«π°“√ √â“ß·≈–‡®√‘≠

‡μ‘∫‚μ¢Õß‡´≈≈åª√– “∑„π ¡Õß à«π ventral hip-

pocampus ´÷Ëß‡ªìπ∫√‘‡«≥ ¡Õß∑’Ë ”§—≠μàÕ‚√§§«“¡

º‘¥ª°μ‘∑“ßÕ“√¡≥å √à«¡°—∫°“√‡æ‘Ë¡¢÷Èπ¢Õß√–¥—∫

BDNF (brain-derived neurotrophic factor)18-20

·≈–°“√»÷°…“¢Õß Harmer et al21 ‡ª√’¬∫‡∑’¬∫

º≈¢Õß°“√„Àâ¬“ agomelatine 25 ¡‘≈≈‘°√—¡/«—π

„π§πª°μ‘ π“π 7 «—π °—∫°“√„Àâ¬“À≈Õ° æ∫«à“

°≈ÿà¡∑’Ë‰¥â√—∫¬“ agomalatine ª√–‡¡‘πμπ‡Õß«à“ ¡’

§«“¡‡»√â“≈¥≈ß °“√· ¥ßÕ“√¡≥å‡»√â“∑“ß ’Àπâ“

≈¥≈ß ¡’§«“¡®”∑’Ë —¡æ—π∏å°—∫Õ“√¡≥å‡™‘ß∫«°¥’¢÷Èπ

·≈–≈¥·π«‚πâ¡°“√‡°‘¥Õ“√¡≥å©—∫æ≈—π

‡¿ —™®≈π»“ μ√å (Pharmacokinetic)

°“√¥Ÿ¥´÷¡·≈–°“√°√–®“¬¬“ (Absorption

and Distribution) ‡¡◊ËÕ„Àâ‚¥¬°“√√—∫ª√–∑“π

agomelatine ®–∂Ÿ°¥Ÿ¥´÷¡®“°√–∫∫∑“ß‡¥‘πÕ“À“√

‰¥âÕ¬à“ß√«¥‡√Á«14 ‚¥¬¬“„π°√–· ‡≈◊Õ¥®–®—∫°—∫

æ≈“ ¡“‚ª√μ’π Ÿß°«à“√âÕ¬≈– 9514,22

‡¡μ“∫Õ≈‘ —¡ (Metabolism) ¬“‡°◊Õ∫∑—ÈßÀ¡¥

®–¡’‡¡μ“∫Õ≈‘ —¡∑’Ëμ—∫ (first pass metabolism)

∑”„Àâ¡’§à“™’«ª√‘¡“≥ÕÕ°ƒ∑∏‘Ï —¡∫Ÿ√≥å (absolute

bioavailability) ‡æ’¬ß√âÕ¬≈– 5 ∂÷ß 104 §à“™’«ª√‘¡“≥

ÕÕ°ƒ∑∏‘Ï —¡∫Ÿ√≥å „π‡æ»À≠‘ß Ÿß°«à“‡æ»™“¬ ºŸâªÉ«¬

 ŸßÕ“¬ÿ®–¡’§à“¡“°°«à“ºŸâªÉ«¬Õ“¬ÿπâÕ¬ ‡π◊ËÕß®“°ªí®®—¬

¥â“π‡æ»·≈–Õ“¬ÿ ¡’º≈μàÕ√–∫∫‰À≈‡«’¬π¢Õß‡≈◊Õ¥

ºà“πμ—∫ (hepatic blood flow) ·≈–§«“¡ “¡“√∂

¢Õß‡Õπ‰´¡åμ—∫„π°“√°”®—¥¬“ ·μà‰¡à®”‡ªìπμâÕß

‡ª≈’Ë¬π¢π“¥¬“„π°“√√—°…“14 ‡¡◊ËÕ¬“ºà“π‰ª∑’Ëμ—∫

√âÕ¬≈– 90 ®–∂Ÿ°‡¡μ“∫Õ‰≈ å¥â«¬ cytochrome

P450 ™π‘¥ CYP1A2  à«π∑’Ë‡À≈◊Õ®–∂Ÿ°‡¡μ“∫Õ‰≈ å

¥â«¬ CYP2C922 ·≈–¡’ à«ππâÕ¬∑’Ë∂Ÿ°‡¡μ“∫Õ‰≈ å

¥â«¬ CYP1A1 ·≈– CYP2C194,14 ‰¥â “√À≈—° §◊Õ

3-hydroxy-7-desmethyl-agomelatine ÷́Ëß¡’§à“

affinity μàÕ MT1, MT2, ·≈– 5-HT2c receptors

μË”4,23

°“√°”®—¥¬“ (Elimination) ‡¡μ“∫Õ‰≈∑å

 à«π„À≠à (√âÕ¬≈– 61-81) ∂Ÿ°¢—∫ÕÕ°∑“ßªí  “«–

∑’Ë‡À≈◊Õ∂Ÿ°¢—∫ÕÕ°∑“ßÕÿ®®“√–4 ºŸâªÉ«¬∑’Ë¡’°“√∑”ß“π

¢Õß‰μ∫°æ√àÕßÕ“®∑”„Àâ√–¥—∫¬“„π‡≈◊Õ¥ Ÿß¢÷Èπ‰¥â

√âÕ¬≈– 25 ‡¡◊ËÕ‡∑’¬∫°—∫§πª°μ‘14 agomelatine ¡’§à“

§√÷Ëß™’«‘μ¢Õß°“√°”®—¥¬“ (elimination half-life)

‡©≈’Ë¬‡æ’¬ß 2.3 ™—Ë«‚¡ß4,22

ºŸâªÉ«¬∑’Ë¡’°“√∑”ß“π¢Õßμ—∫∫°æ√àÕß

‰¡à§«√„Àâ¬“ agomelatine „πºŸâªÉ«¬°≈ÿà¡π’È ‡π◊ËÕß®“°
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√–¥—∫‚ª√μ’π„π‡≈◊Õ¥μË” ®–∑”„Àâ¡’¬“„π à«πÕ‘ √–

(free form)  Ÿß¢÷Èπ 50 ∂÷ß 100 ‡∑à“ ¢Õß∑’Ëæ∫

„π§πª°μ‘14,22

Õ—πμ√°‘√‘¬“√–À«à“ß¬“

®“°°“√∑’Ë¬“ agomelatine ∂Ÿ°‡¡μ“∫Õ‰≈ å

¥â«¬ CYP1A2, 2C9, ·≈– 2C19 ®÷ßÕ“®‡°‘¥

ªØ‘°‘√‘¬“°—∫¬“∑’Ë¡’§ÿ≥ ¡∫—μ‘¬—∫¬—ÈßÀ√◊Õ°√–μÿâπ‡Õπ‰´¡å

‡À≈à“π’È„π√–¥—∫μà“ßÊ ¥—ßπ’È

● ¬“ fluvoxamine ¡’§ÿ≥ ¡∫—μ‘‡ªìπμ—«

¬—∫¬—Èß™π‘¥·√ß (strong inhibitor) μàÕ‡Õπ‰´¡å CYP

1A2 ·≈–™π‘¥ª“π°≈“ß (moderate inhibitor) μàÕ

‡Õπ‰´¡å CYP 2C9 ®÷ßÀâ“¡„™â¬“π’È√à«¡°—∫ agomelatine

‡π◊ËÕß®“°®–‡æ‘Ë¡√–¥—∫ agomelatine „π‡≈◊Õ¥‰¥â

¡“°14,22,24

● ¬“∑’Ë¡’ƒ∑∏‘Ï¬—∫¬—Èß‡Õπ‰´¡å CYP 1A2 ‰¥â·°à

cimetidine, ciprofloxacin, ·≈– ticlopidine

‰¡à§«√„™â√à«¡°—∫ agomelatine ‡æ√“–®–‡æ‘Ë¡√–¥—∫¬“

agomelatine „π‡≈◊Õ¥25

● ¬“∑’Ë¡’§ÿ≥ ¡∫—μ‘¬—∫¬—Èßª“π°≈“ßμàÕ‡Õπ‰´¡å

CYP1A2 ‡™àπ paroxetine ·≈–¬“§ÿ¡°”‡π‘¥∑’Ë¡’

‡Õ ‚μ√‡®π ‡¡◊ËÕ„Àâ√à«¡°—π ®–‡æ‘Ë¡√–¥—∫¬“ agome-

latine „π‡≈◊Õ¥‡≈Á°πâÕ¬  ”À√—∫ lithium, lorazepam,

·Õ≈°ÕŒÕ≈å, ·≈– valproic acid ®–‰¡àæ∫º≈°√–∑∫

∑’Ë ”§—≠μàÕ‡¿ —™®≈π»“ μ√å¢Õß agomelatine

● ºŸâªÉ«¬∑’Ë Ÿ∫∫ÿÀ√’ËÀ√◊Õ‰¥â√—∫¬“∑’Ë¡’§ÿ≥ ¡∫—μ‘

°√–μÿâπ‡Õπ‰´¡å CYP1A2 ‡™àπ ¬“°≈ÿà¡ proton

pump inhibitors Õ¬à“ß omeprazole ∂â“√—∫ª√–∑“π

√à«¡°—π μâÕßª√—∫‡æ‘Ë¡¢π“¥¬“ agomelatine14  ”À√—∫

¬“ agomelatine ‡Õß‰¡à¡’§ÿ≥ ¡∫—μ‘°√–μÿâπÀ√◊Õ¬—∫¬—Èß

‡Õπ‰´¡å CYP450 „π¡πÿ…¬å ®÷ß‰¡à àßº≈μàÕ¬“Õ◊Ëπ

∑’Ë„™â√à«¡

°“√»÷°…“∑“ß§≈‘π‘°

1. °“√»÷°…“ª√– ‘∑∏‘¿“æ°“√√—°…“Õ“°“√

´÷¡‡»√â“ Lôo et al28 »÷°…“„πºŸâªÉ«¬‚√§ ÷́¡‡»√â“

711 √“¬ ‡ª√’¬∫‡∑’¬∫°≈ÿà¡∑’Ë‰¥â√—∫¬“ agomelatine

„π¢π“¥ 1, 5, ·≈– 25 ¡‘≈≈‘°√—¡/«—π °≈ÿà¡∑’Ë‰¥â√—∫¬“

paroxetine 20 ¡‘≈≈‘°√—¡/«—π ·≈–°≈ÿà¡§«∫§ÿ¡∑’Ë

‰¥â√—∫¬“À≈Õ° æ∫«à“ „π‡«≈“ 8  —ª¥“Àå agomelatine

„π¢π“¥ 25 ¡‘≈≈‘°√—¡/«—π ·≈– paroxetine „Àâº≈

°“√√—°…“¥’°«à“¬“À≈Õ°Õ¬à“ß¡’π—¬ ”§—≠ ‡™àπ‡¥’¬«

°—∫°“√»÷°…“¢Õß Kennedy et al27 ·≈– Olié et al28

‡ª√’¬∫‡∑’¬∫ª√– ‘∑∏‘¿“æ¢Õß agomelatine 25-

50 ¡‘≈≈‘°√—¡/«—π °—∫¬“À≈Õ°„π‡«≈“ 6  —ª¥“Àå

æ∫«à“ agomelatine  “¡“√∂≈¥Õ“°“√´÷¡‡»√â“ ·≈–

¡’Õ—μ√“°“√μÕ∫ πÕßμàÕ°“√√—°…“ Ÿß°«à“¬“À≈Õ°

Õ¬à“ß¡’π—¬ ”§—≠  Õ¥§≈âÕß°—∫º≈°“√»÷°…“·∫∫

«‘‡§√“–Àå√«¡ (pool analysis) ¢Õß Montgomery et

al29  ∑’Ëæ∫«à“ºŸâªÉ«¬∑’Ë¬‘ËßÕ“°“√√ÿπ·√ß¡“° ®– “¡“√∂

≈¥§–·ππ HAM-D ‰¥â¥’°«à“¬“À≈Õ° ¡“°¢÷Èπ¥â«¬

2. °“√»÷°…“ª√– ‘∑∏‘¿“æ°“√·°âªí≠À“

°“√πÕπ¢ÕßºŸâªÉ«¬‚√§´÷¡‡»√â“ ªí≠À“§«“¡º‘¥ª°μ‘

¥â“π°“√πÕπ¢ÕßºŸâªÉ«¬ ¡’∑—Èß°“√πÕπÀ≈—∫¬“° (initial

insomnia) °“√μ◊Ëπ∫àÕ¬√–À«à“ß°“√À≈—∫ (middle

insomnia) °“√μ◊Ëπ‡™â“‡°‘π (terminal insomnia)

À√◊Õ°“√πÕπÀ≈—∫¡“°‡°‘π (hypersomnia) ∑”„Àâ

¡’Õ“°“√ßà«ß ÕàÕπ‡æ≈’¬„π‡«≈“°≈“ß«—π ·≈–‡¡◊ËÕμ√«®

∑“ßÀâÕßªØ‘∫—μ‘°“√°“√πÕπ ®–æ∫§«“¡º‘¥ª°μ‘

¢Õß‚§√ß √â“ß°“√πÕπÀ≈—∫ (sleep architecture)

À≈“¬ª√–°“√30 ¥—ß √ÿª„πμ“√“ß 1

Quera Salva et al31 ‰¥â»÷°…“‚§√ß √â“ß

°“√πÕπ„πºŸâªÉ«¬‚√§´÷¡‡»√â“ 15 √“¬ ∑’Ë‰¥â√—∫¬“

agomelatine 25 ¡‘≈≈‘°√—¡ «—π≈–§√—Èß∑’Ë‡«≈“ 20.00 π.

∑ÿ°«—π ‡ªìπ‡«≈“ 6  —ª¥“Àå æ∫«à“ ºŸâªÉ«¬‡√‘Ë¡À≈—∫‰¥â
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Subjective changes
Insomnia (early, middle, or late)
Hypersomnia
Fatigue
Daytime drowsiness

Objective changes
Impaired sleep continuity and duration
Decreased deep sleep (slow wave sleep, or SWS)

Reduction in time spent in SWS
Decreased delta sleep ratio

Decreased REM (rapid eye movement sleep) latency
Shortening of the time between onset of sleep and the 1st REM period

Increased in the portion of REM sleep early in the night
Increased time spent in REM sleep
Prolongation of 1st REM period
Increase REM density

μ“√“ß 1 °“√‡ª≈’Ë¬π·ª≈ß¥â“π°“√πÕπ∑’Ëæ∫„πºŸâªÉ«¬‚√§´÷¡‡»√â“30

‡√Á«¢÷Èπμ—Èß·μà —ª¥“Àå∑’Ë 1 Õ¬à“ß¡’π—¬ ”§—≠ ·≈–∑’Ë

 —ª¥“Àå∑’Ë 6 æ∫«à“ ª√– ‘∑∏‘¿“æ°“√πÕπ (sleep

efficacy) (´÷Ëß§”π«≥®“° ‡«≈“πÕπÀ≈—∫/‡«≈“

∑’ËπÕπ x100) ¥’¢÷ÈπÕ¬à“ß¡’π—¬ ”§—≠ ‚¥¬¡’™à«ß‡«≈“

μ◊Ëπ√–À«à“ßÀ≈—∫πâÕ¬≈ß ·≈–¡’§à“√âÕ¬≈–¢Õß°“√

πÕπÀ≈—∫¢—Èπ 3-4 (sleep stage 3-4)  Ÿß¢÷Èπ  ”À√—∫

°“√πÕπÀ≈—∫¢—Èπ 1 ·≈– 2 √«¡∑—Èß√–¬–‡«≈“ REM

latency ·≈–§à“√âÕ¬≈–¢Õß°“√πÕπÀ≈—∫™π‘¥ REM

·μ°μà“ßÕ¬à“ß‰¡à¡’π—¬ ”§—≠∑“ß ∂‘μ‘ πÕ°®“°π’È °“√

«‘‡§√“–Àåº≈∑“ß§≈‘π‘°®“° 4 √“¬ß“π°“√»÷°…“

‡ª√’¬∫‡∑’¬∫ºŸâªÉ«¬‚√§´÷¡‡»√â“∑’Ë‰¥â√—∫¬“ agomela-

tine 24-50 ¡‘≈≈‘°√—¡/«—π (258 √“¬) °—∫¬“À≈Õ°

(363 √“¬) „π‡«≈“ 6-8  —ª¥“Àå æ∫«à“ agomelatine

™à«¬≈¥Õ“°“√πÕπ‰¡àÀ≈—∫‰¥â¥’°«à“¬“À≈Õ°Õ¬à“ß

¡’π—¬ ”§—≠

3. °“√»÷°…“ª√– ‘∑∏‘¿“æ°“√√—°…“¢Õß

agomelatine ‡ª√’¬∫‡∑’¬∫°—∫¬“·°â´÷¡‡»√â“Õ◊ËπÊ

3.1 °“√»÷°…“¢Õß Hale et al32 æ∫«à“

„π√–¬–‡«≈“ 8  —ª¥“Àå °“√„Àâ¬“ agomelatine

25-50 ¡‘≈≈‘°√—¡/«—π  “¡“√∂≈¥Õ“°“√ ÷́¡‡»√â“‰¥â

¡“°°«à“°≈ÿà¡∑’Ë‰¥â√—∫¬“ fluoxetine 20-40 ¡‘≈≈‘°√—¡/

«—π Õ—μ√“μÕ∫ πÕßμàÕ°“√√—°…“„π°≈ÿà¡ºŸâªÉ«¬∑’Ë‰¥â√—∫

¬“ agomelatine ¥’°«à“°≈ÿà¡∑’Ë‰¥â√—∫¬“ fluoxetine

Õ¬à“ß¡’π—¬ ”§—≠ (p=0.06) ·≈–Õ—μ√“°“√∂Õπμ—«

®“°°“√»÷°…“„π°≈ÿà¡ºŸâªÉ«¬∑’Ë‰¥â√—∫¬“ agomelatine

πâÕ¬°«à“°≈ÿà¡∑’Ë‰¥â√—∫ fluoxetine (√âÕ¬≈– 11.9 ·≈–

18.6 μ“¡≈”¥—∫)

3.2 Kennedy et al33 »÷°…“ºŸâªÉ«¬∑’Ë‰¥â√—∫

¬“ agomelatine 25-50 ¡‘≈≈‘°√—¡/«—π ‡ª√’¬∫‡∑’¬∫

°—∫ venlafaxine XR 75-150 ¡‘≈≈‘°√—¡/«—π ‡ªìπ

‡«≈“ 12  —ª¥“Àå æ∫«à“ ºŸâªÉ«¬∑—Èß Õß°≈ÿà¡¡’°“√≈¥≈ß

¢ÕßÕ“°“√ ÷́¡‡»√â“„π·μà≈– —ª¥“Àå„°≈â‡§’¬ß°—π ·≈–

¡’Õ—μ√“À“¬®“°‚√§ (remission) ∑’Ë 12  —ª¥“Àå„°≈â

‡§’¬ß°—π ·μà®”π«πºŸâªÉ«¬∑’Ë‰¥â√—∫¬“ agomelatine

À¬ÿ¥°“√√—°…“ ‡π◊ËÕß®“°º≈Õ—π‰¡àæ÷ßª√– ß§å (adverse

events) πâÕ¬°«à“ºŸâªÉ«¬∑’Ë‰¥â√—∫¬“ venlafaxine XR

(°≈ÿà¡ agomelatine √âÕ¬≈– 2.2 ·≈– °≈ÿà¡ venlafa-

xine XR √âÕ¬≈– 8.6)  Õ¥§≈âÕß°—∫°“√»÷°…“¢Õß
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Lemoine et al34 ÷́Ëß‰¥âº≈‡™àπ‡¥’¬«°—π ·≈–æ∫«à“

§ÿ≥¿“æ°“√πÕπ¢ÕßºŸâªÉ«¬∑’Ë‰¥â√—∫¬“ agomelatine

¥’°«à“ºŸâªÉ«¬∑’Ë‰¥â venlafaxine Õ¬à“ß¡’π—¬ ”§—≠μ—Èß·μà

 —ª¥“Àå·√°®πμ≈Õ¥°“√√—°…“

3.3 °“√»÷°…“·∫∫ multicenter (37 ·Ààß

„π 6 ª√–‡∑»¢Õß∑«’ª¬ÿ‚√ª) ¢Õß Kasper et al35

‡ª√’¬∫‡∑’¬∫º≈°“√„Àâ agomelatine 25-50 ¡‘≈≈‘°√—¡/

«—π (154 √“¬) °—∫ sertraline 50-100 ¡‘≈≈‘°√—¡/«—π

(159 √“¬) ‡ªìπ‡«≈“ 6  —ª¥“Àå æ∫«à“ ∑’Ë 6  —ª¥“Àå

ºŸâªÉ«¬∑’Ë‰¥â√—∫¬“ agomelatine  “¡“√∂≈¥Õ“°“√

´÷¡‡»√â“‰¥â¡“°°«à“Õ¬à“ß¡’π—¬ ”§—≠ (p=0.031 ) Õ—μ√“

μÕ∫ πÕßμàÕ°“√√—°…“„π°≈ÿà¡ºŸâªÉ«¬∑’Ë‰¥â√—∫¬“ ago-

melatine ·μ°μà“ß®“°°≈ÿà¡∑’Ë‰¥â√—∫¬“ sertraline

Õ¬à“ß‰¡à¡’π—¬ ”§—≠ (p=0.119) ‡™àπ‡¥’¬«°—∫Õ—μ√“

°“√À“¬®“°‚√§ (p=0.469) ºŸâªÉ«¬∑’Ë‰¥â√—∫¬“ ago-

melatine √âÕ¬≈– 2.6 ·≈–ºŸâªÉ«¬∑’Ë‰¥â√—∫¬“ sertraline

√âÕ¬≈– 11.3 ∂Õπμ—«®“°°“√»÷°…“‡π◊ËÕß®“°Õ“°“√

‰¡àæ÷ßª√– ß§å¢Õß¬“ ·≈–„π°“√»÷°…“π’È º≈°“√

ª√–‡¡‘π§ÿ≥¿“æ°“√πÕπ ·≈–√–¬–‡«≈“°àÕπÀ≈—∫

(sleep latency) æ∫«à“ °≈ÿà¡ºŸâªÉ«¬∑’Ë‰¥â agomelatine

¡’§ÿ≥¿“æ°“√πÕπ Ÿß°«à“ ·≈–√–¬–‡«≈“°àÕπÀ≈—∫

 —Èπ°«à“°≈ÿà¡∑’Ë‰¥â sertraline Õ¬à“ß¡’π—¬ ”§—≠∑ÿ°

 —ª¥“Àåμ≈Õ¥°“√»÷°…“

4. ª√– ‘∑∏‘¿“æ„π°“√ªÑÕß°—π°“√°”‡√‘∫

°“√»÷°…“·∫∫ multicenter (57 ·Ààß „π 5 ª√–‡∑»)

¢Õß Goodwin et al36 „πºŸâªÉ«¬‚√§´÷¡‡»√â“ 339 √“¬

∑’ËμÕ∫ πÕßμàÕ°“√√—°…“¥â«¬ agomelatine 8-10

 —ª¥“Àå¡“°àÕπ ‚¥¬ ÿà¡„Àâ agomelatine „π¢π“¥‡¥‘¡

(25-50 ¡‘≈≈‘°√—¡/«—π, n=165) À√◊Õ„Àâ¬“À≈Õ°

(n=174) π“π 24  —ª¥“Àå æ∫«à“ °≈ÿà¡ºŸâªÉ«¬∑’Ë‰¥â√—∫

¬“ agomelatine ‡°‘¥°“√°”‡√‘∫ (relapse) √âÕ¬≈– 20.6

´÷ËßπâÕ¬°«à“°≈ÿà¡∑’Ë‰¥â¬“À≈Õ° (√âÕ¬≈– 41.4) Õ¬à“ß¡’

π—¬ ”§—≠ (p<0.0001) ‡¡◊ËÕ·¬°«‘‡§√“–Àå„π°≈ÿà¡

ºŸâªÉ«¬‚√§´÷¡‡»√â“∑’Ë¡’Õ“°“√√ÿπ·√ß‡¡◊ËÕ‡√‘Ë¡μâπ æ∫«à“

°≈ÿà¡ºŸâªÉ«¬∑’Ë‰¥â√—∫¬“ agomelatine ‡°‘¥°“√°”‡√‘∫

πâÕ¬°«à“°≈ÿà¡∑’Ë‰¥â¬“À≈Õ°Õ¬à“ß¡’π—¬ ”§—≠ [(√âÕ¬≈–

21.9 ·≈– 45.1 μ“¡≈”¥—∫; (p<0.0001)]

§«“¡ª≈Õ¥¿—¬·≈–°“√∑πμàÕ¬“ (Safety and

Tolerability)

Õ“°“√‰¡àæ÷ßª√– ß§å ‰¥â·°à ª«¥»’√…– §≈◊Ëπ‰ â

‡«’¬π»’√…– ª“°·Àâß ∑âÕß‡ ’¬ ßà«ßπÕπ (somnolence)

ÕàÕπ‡æ≈’¬ ª«¥∑âÕß ·≈–«‘μ°°—ß«≈ ‚¥¬¡’§«“¡√ÿπ·√ß

√–¥—∫πâÕ¬∂÷ßª“π°≈“ß14 ´÷Ëß‡ªìπÕ“°“√∑’Ëæ∫„π°≈ÿà¡∑’Ë

‰¥â√—∫¬“À≈Õ°‡™àπ‡¥’¬«°—π„πÕ—μ√“∑’Ë¡’§«“¡·μ°μà“ß

°—πÕ¬à“ß‰¡à¡’π—¬ ”§—≠∑“ß ∂‘μ‘28 (μ“√“ß 2) ®”π«π

ºŸâªÉ«¬∑’ËμâÕßÀ¬ÿ¥°“√√—°…“‡π◊ËÕß®“°Õ“°“√‰¡àæ÷ß

ª√– ß§å¡’√âÕ¬≈– 4.4 ·μà°≈ÿà¡∑’Ë‰¥â√—∫¬“À≈Õ°¡’¡“°

∂÷ß√âÕ¬≈– 6.629

‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫¬“·°â´÷¡‡»√â“Õ◊ËπÊ æ∫«à“

®”π«πºŸâªÉ«¬∑’ËμâÕßÀ¬ÿ¥°“√√—°…“®“°Õ“°“√‰¡àæ÷ß

ª√– ß§å¢Õß¬“ agomelatine ¡’πâÕ¬°«à“ ‡™àπ Õ—μ√“

°“√À¬ÿ¥¬“‡π◊ËÕß®“°Õ“°“√‰¡àæ÷ßª√– ß§å¢Õß ago-

melatine °—∫ fluoxetine æ∫√âÕ¬≈– 3.97 ·≈–

6.46 μ“¡≈”¥—∫32 ‡ª√’¬∫‡∑’¬∫°≈ÿà¡ºŸâªÉ«¬∑’Ë‰¥â√—∫

¬“ agomelatine °—∫ sertraline æ∫√âÕ¬≈– 3.2 ·≈–

8.8 μ“¡≈”¥—∫35 ·≈–°≈ÿà¡ºŸâªÉ«¬∑’Ë‰¥â agomelatine

°—∫ venlafaxine æ∫√âÕ¬≈– 4.2 ·≈– 13.2 μ“¡

≈”¥—∫34

º≈μàÕπÈ”Àπ—°μ—« ®“°°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈√«¡

∂÷ßº≈¢Õß¬“·°â´÷¡‡»√â“μàÕπÈ”Àπ—°μ—«„π√–¬–‡«≈“

6 ‡¥◊Õπ ‚¥¬ Kennedy et al37 æ∫«à“ agomelatine

¡’º≈μàÕπÈ”Àπ—°μ—«¢ÕßºŸâªÉ«¬‰¡àμà“ß®“°¬“À≈Õ°

º≈μàÕ°“√∑”ß“π¥â“π‡æ» (Sexual Func-

tion) ºŸâªÉ«¬∑’Ë‰¡à¡’§«“¡∫°æ√àÕß°“√∑”ß“π¥â“π‡æ»

(sexual dysfunction) ‡¡◊ËÕ‰¥â¬“·°â´÷¡‡»√â“μà“ßÊ



76  ¡“§¡‡¿ —™°√√¡‚√ßæ¬“∫“≈ (ª√–‡∑»‰∑¬) «“√ “√‡¿ —™°√√¡‚√ßæ¬“∫“≈

Adverse event Agomelatine(%) Placebo(%) p-value for the Difference*

μ“√“ß 2 Õ“°“√‰¡àæ÷ßª√– ß§å∑’Ë‡°‘¥¢÷Èπ¡“°°«à“À√◊Õ‡∑à“°—∫√âÕ¬≈– 2 (¥—¥·ª≈ß®“°‡Õ° “√ÕâßÕ‘ß∑’Ë 28)

*Fisherûs exact test

Headache 5.1 14.2- 0.027
Fatigue 5.1 1.7 0.170
Nausea 4.2 5.0 1.000
Dizziness 4.2 4.2 1.000
Nasopharyngitis 3.4 5.8 0 .539
Influenza 2.5 3.3 1.000
Dry mouth 2.5 0.8 0.368
Nightmare 0 3.3 0.122

‰¥â·°à citalopram, paroxetine, venlafaxine,

sertraline, fluvoxamine, fluoxetine, mirtazapine,

nefazodone, amineptine, ·≈– moclobemide

æ∫«à“ √âÕ¬≈– 59.1 ‡°‘¥§«“¡∫°æ√àÕß°“√∑”ß“π

¥â“π‡æ» (æ∫„π‡æ»™“¬·≈–À≠‘ß √âÕ¬≈– 62.4 ·≈–

56.9 μ“¡≈”¥—∫)38 ®“°°“√»÷°…“¢Õß Montejo et

al39 º≈μàÕ°“√∑”ß“π¥â“π‡æ» ¢Õß agomelatine

25 ¡‘≈≈‘°√—¡/«—π ·≈– 50 ¡‘≈≈‘°√—¡/«—π, paroxetine

20 ¡‘≈≈‘°√—¡/«—π, °—∫¬“À≈Õ° „π§πª°μ‘ 92 √“¬

‡ªìπ‡«≈“ 8  —ª¥“Àå æ∫«à“ ºŸâªÉ«¬∑’Ë‰¥â√—∫¬“ ago-

melatine ∑—Èß 2 ¢π“¥ ‡°‘¥§«“¡∫°æ√àÕß¥â“π‡æ»

πâÕ¬°«à“ºŸâ∑’Ë‰¥â paroxetine Õ¬à“ß¡’π—¬ ”§—≠μ—Èß·μà

 —ª¥“Àå∑’Ë 2 ∂÷ß 8 ·≈–∑’Ë 8  —ª¥“Àå ºŸâªÉ«¬∑’Ë‰¥â√—∫¬“

agomelatine 25 ¡‘≈≈‘°√—¡/«—π ·≈– 50 ¡‘≈≈‘°√—¡/«—π

‡°‘¥§«“¡∫°æ√àÕß¥â“π‡æ» √âÕ¬≈– 22.7 ·≈– 4.8

μ“¡≈”¥—∫ ´÷ËßπâÕ¬°«à“Õ—μ√“∑’Ëæ∫„πºŸâ∑’Ë‰¥â√—∫¬“

paroxetine (√âÕ¬≈– 85.7) Õ¬à“ß¡’π—¬ ”§—≠  Õ¥§≈âÕß

°—∫º≈°“√»÷°…“¢Õß Kennedy et al33 ∑’Ëæ∫«à“ ·¡â

ª√– ‘∑∏‘¿“æ„π°“√√—°…“°≈ÿà¡ºŸâªÉ«¬‚√§´÷¡‡»√â“¥â«¬¬“

agomelatine 50 ¡‘≈≈‘°√—¡/«—π ·≈–°≈ÿà¡∑’Ë‰¥â√—∫¬“

venlafaxine 150 ¡‘≈≈‘°√—¡/«—π ‡ªìπ‡«≈“ 12  —ª¥“Àå

¡’§«“¡·μ°μà“ß°—πÕ¬à“ß‰¡à¡’π—¬ ”§—≠ ·μà‡¡◊ËÕª√–‡¡‘π

º≈°√–∑∫μàÕ°“√∑”ß“π¥â“π‡æ» æ∫°“√¡’§«“¡

μâÕß°“√∑“ß‡æ»≈¥≈ß„πºŸâªÉ«¬∑’Ë‰¥â√—∫¬“ agomelatine

(√âÕ¬≈– 6) ·μ°μà“ß®“°ºŸâªÉ«¬∑’Ë‰¥â√—∫¬“ venlafaxine

(√âÕ¬≈– 16.7) Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘ (p<0.001)

‡¡◊ËÕ«‘‡§√“–Àåº≈·¬°μ“¡‡æ» æ∫«à“ ºŸâªÉ«¬∑’Ë‰¥â√—∫¬“

agomelatine ®–‡°‘¥§«“¡∫°æ√àÕß∑“ß‡æ» (§«“¡

μâÕß°“√∑“ß‡æ»≈¥≈ß„π‡æ»™“¬ ·≈–§«“¡∫°æ√àÕß

¢Õß°“√∂÷ß®ÿ¥ ÿ¥¬Õ¥„π‡æ»À≠‘ß) πâÕ¬°«à“ºŸâªÉ«¬∑’Ë

‰¥â√—∫¬“ venlafaxine ∂÷ß 5 ‡∑à“ πÕ°®“°π’È °“√»÷°…“

meta-analysis ¢Õß Serretti et al40 æ∫«à“ ¬“·°â

´÷¡‡»√â“∑’Ë¡’º≈μàÕ°“√∑”ß“π¥â“π‡æ»√âÕ¬≈– 25.8

∂÷ß 80.3 ‡√’¬ß≈”¥—∫®“°¡“°‰ªπâÕ¬ §◊Õ sertraline,

venlafaxine, citalopram, paroxetine, fluoxetine,

imipramine, phenelzine, duloxetine, escitalopram,

·≈– fluvoxamine „π¢≥–∑’Ë¬“ agomelatine,

amineptine, bupropion, moclobemide, mirta-

zapine, ·≈– nefazodone ¡’º≈μàÕ°“√∑”ß“π¥â“π‡æ»

‰¡à·μ°μà“ß®“°ºŸâ∑’Ë‰¥â√—∫¬“À≈Õ°

º≈μàÕ°“√∑”ß“π¢Õßμ—∫ ®“°ß“π«‘®—¬∑“ß

§≈‘π‘° ºŸâªÉ«¬∑’Ë‰¥â√—∫¬“ agomelatine „π¢π“¥

25 ¡‘≈≈‘°√—¡/«—π ·≈– 50 ¡‘≈≈‘°√—¡/«—π ®–æ∫

§à“‡Õπ‰´¡åμ—∫ Ÿß¢÷Èπ™—¥‡®π (√âÕ¬≈–1.04 ·≈– 1.39

μ“¡≈”¥—∫) „π¢≥–∑’ËºŸâªÉ«¬∑’Ë‰¥â√—∫¬“À≈Õ°æ∫‡æ’¬ß

√âÕ¬≈– 0.7214 ÷́Ëß‡ªìπ§«“¡º‘¥ª°μ‘∑’Ëμ√«®æ∫∑“ß
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ÀâÕßªØ‘∫—μ‘°“√‚¥¬‰¡àæ∫Õ“°“√∑“ß§≈‘π‘°37 °“√

‡æ‘Ë¡¢÷Èπ¢Õß‡Õπ‰´¡åμ—∫π’È Õ“®‡°‘¥¢÷Èπ‡¡◊ËÕ‰√°Á‰¥â„π

6 ‡¥◊Õπ·√°¢Õß°“√√—°…“14 ¥—ßπ—Èπ ®÷ß§«√μ√«®«—¥

°“√∑”ß“π¢Õßμ—∫°àÕπ°“√„Àâ¬“ ·≈–∑ÿ° 6  —ª¥“Àå

„π°“√μ‘¥μ“¡°“√√—°…“22,24 ·μà‰¡à§«√„Àâ¬“π’È„πºŸâªÉ«¬

∑’Ë‡ªìπ‚√§μ—∫·≈–¡’°“√∑”ß“π¢Õßμ—∫∫°æ√àÕß

¢âÕ∫àß„™â·≈–¢π“¥„™â1,14,22,24,25

„™â√—°…“‚√§ ÷́¡‡»√â“ ¢π“¥¬“∑’Ë·π–π”§◊Õ

25-50 ¡‘≈≈‘°√—¡ (1-2 ‡¡Á¥) «—π≈–§√—Èß °àÕππÕπ

‚¥¬„Àâ√—∫ª√–∑“πæ√âÕ¡Õ“À“√À√◊Õ∑âÕß«à“ß°Á‰¥â ·≈–

§«√√—∫ª√–∑“πμ‘¥μàÕ°—πÕ¬à“ßπâÕ¬ 2  —ª¥“Àå °àÕπ

ª√–‡¡‘πÕ“°“√·≈–º≈°“√√—°…“

Àâ“¡„™â¬“π’È„πºŸâªÉ«¬∑’Ë¡’ª√–«—μ‘°“√·æâ ºŸâªÉ«¬

∑’Ë¡’°“√∑”ß“π¢Õßμ—∫∫°æ√àÕß ·≈–Àâ“¡„™â√à«¡°—∫¬“

∑’Ë¡’§ÿ≥ ¡∫—μ‘¬—∫¬—ÈßÀ√◊Õ°√–μÿâπ°“√∑”ß“π¢Õß‡Õπ‰´¡å

CYP1A2, 2C9, ·≈– 2C19

‰¡à·π–π”„Àâ„™â¬“π’È„πºŸâªÉ«¬‡¥Á°Õ“¬ÿμË”°«à“

18 ªï ·≈–ºŸâªÉ«¬ ŸßÕ“¬ÿ √«¡∑—ÈßÀ≠‘ß¡’§√√¿å·≈–„Àâπ¡

∫ÿμ√ ‡π◊ËÕß®“°¬—ß‰¡à¡’¢âÕ¡Ÿ≈°“√»÷°…“§«“¡ª≈Õ¥¿—¬

„πºŸâªÉ«¬‡À≈à“π’È

∫∑ √ÿª

Agomelatine ‡ªìπ¬“·°â´÷¡‡»√â“μ—«·√°∑’Ë

ÕÕ°ƒ∑∏‘Ïºà“π‡¡≈“‚∑π‘π √à«¡°—∫ 5-HT2c receptor

´÷Ëß°“√ÕÕ°ƒ∑∏‘Ï‡ªìπ M1/M2 agonist ∑”„Àâ‡°‘¥

°“√‡≈◊ËÕπ‡√Á«¢÷Èπ¢Õß«ß®√√Õ∫«—π ®÷ß‡ªìπ°“√μ—Èß§à“„À¡à

¢Õß«ß®√√Õ∫«—π„πºŸâªÉ«¬‚√§ ÷́¡‡»√â“ ·≈–¬—ß™à«¬

·°âªí≠À“°“√πÕπÀ≈—∫ ‚¥¬‰¡à‡°‘¥º≈μ°§â“ß¢Õß¬“

„π«—π√ÿàß¢÷Èπ  à«π°“√ÕÕ°ƒ∑∏‘Ï‡ªìπ 5-HT2c antago-

nist ¡’º≈≈¥Õ“°“√«‘μ°°—ß«≈ ∑”„Àâ‡°‘¥°“√ª≈¥ª≈àÕ¬

∑—Èß norepinephrine ·≈– dopamine ∑’Ë frontocor-

tical dopaminergic ·≈– adrenergic pathway

´÷ËßÕ“® —¡æ—π∏å°—∫°“√ÕÕ°ƒ∑∏‘Ï·°â´÷¡‡»√â“¥â«¬

®“°°“√»÷°…“∑“ß§≈‘π‘° æ∫«à“ agomelatine

¡’ª√– ‘∑∏‘¿“æ∑—Èß°“√√—°…“Õ“°“√ ÷́¡‡»√â“·≈–°“√

ªÑÕß°—π°“√°”‡√‘∫¢Õß‚√§´÷¡‡»√â“‰¥â¥’°«à“¬“À≈Õ°

‚¥¬‡©æ“–„πºŸâªÉ«¬‚√§´÷¡‡»√â“∑’Ë¡’Õ“°“√√ÿπ·√ß ·≈–

¡’ª√– ‘∑∏‘¿“æ‡∑’¬∫‡§’¬ß°—∫¬“·°â´÷¡‡»√â“„π°≈ÿà¡

serotonin reuptake inhibitor ·μà agomelatine ®–

™à«¬‡æ‘Ë¡ª√– ‘∑∏‘¿“æ°“√πÕπÀ≈—∫‰¥â¥’°«à“ √«¡∑—Èß

‡°‘¥º≈‰¡àæ÷ßª√– ß§åπâÕ¬°«à“ ‚¥¬¡’Õ—μ√“°“√À¬ÿ¥¬“

‡π◊ËÕß®“°º≈‰¡àæ÷ßª√– ß§åμË”°«à“ ·≈–¡’º≈°√–∑∫μàÕ

°“√∑”ß“π¥â“π‡æ»‰¡àμà“ß®“°¬“À≈Õ° ¥—ßπ—Èπ ®“°

¢âÕ¡Ÿ≈§«“¡ª≈Õ¥¿—¬·≈–°“√∑πμàÕ¬“ °“√„Àâ¬“

agomelatine ®÷ß‡ªìπ∑“ß‡≈◊Õ°Àπ÷Ëß„π°“√√—°…“‚√§

´÷¡‡»√â“ ‚¥¬‡©æ“–ºŸâªÉ«¬∑’Ë¡’Õ“°“√√ÿπ·√ßÀ√◊Õ¥◊ÈÕμàÕ

°“√√—°…“
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§”™’È·®ß„π°“√‡°Á∫ – ¡Àπà«¬°‘μ°“√»÷°…“μàÕ‡π◊ËÕß®“°∫∑§«“¡«‘™“°“√

μ“¡∑’Ë ¿“‡¿ —™°√√¡‰¥â¡Õ∫Õ”π“®„Àâ ¡“§¡‡¿ —™°√√¡‚√ßæ¬“∫“≈ (ª√–‡∑»‰∑¬) ‡ªìπºŸâº≈‘μ √—∫√Õß

·≈–°”Àπ¥°‘®°√√¡°“√»÷°…“μàÕ‡π◊ËÕß∑“ß‡¿ —™»“ μ√å∑—Èß°“√®—¥ª√–™ÿ¡«‘™“°“√ ·≈–∫∑§«“¡∑“ß«‘™“°“√∑—Èß online

·≈– off line  ∑“ß ¡“§¡œ ®÷ß‰¥â®—¥‡ πÕ∫∑§«“¡∑“ß«‘™“°“√™π‘¥ online „π www.cpethai.org ·≈–

∫∑§«“¡∑“ß«‘™“°“√™π‘¥ off line „π«“√ “√‡¿ —™°√√¡‚√ßæ¬“∫“≈ (ª√–‡∑»‰∑¬) ©∫—∫≈–Õ¬à“ßπâÕ¬ 1 ‡√◊ËÕß

‚¥¬°“√‡¢â“√à«¡°‘®°√√¡°“√»÷°…“μàÕ‡π◊ËÕß¥—ß°≈à“«¡’‡°≥±å¥—ßπ’È

°√≥’∑’Ë∑à“π‡ªìπ ¡“™‘°¢Õß ¡“§¡‡¿ —™°√√¡‚√ßæ¬“∫“≈ (ª√–‡∑»‰∑¬)

1. ‡¡◊ËÕÕà“π∫∑§«“¡∑“ß«‘™“°“√∑’Ë√–∫ÿ«à“‡ªìπ∫∑§«“¡‡æ◊ËÕ‡°Á∫Àπà«¬°‘μ°“√»÷°…“μàÕ‡π◊ËÕß ·≈–μÕ∫§”∂“¡

∑â“¬∫∑§«“¡ ·≈â« àß°√–¥“…§”μÕ∫¡“¬—ß ¡“§¡‡¿ —™°√√¡‚√ßæ¬“∫“≈ (ª√–‡∑»‰∑¬) ∑“ß‰ª√…≥’¬å¡“¬—ß

∑’Ë∑”°“√ ¡“§¡œ

À“°∑à“πμÕ∫§”∂“¡∂Ÿ°μâÕß√âÕ¬≈– 70 ¢÷Èπ‰ª   ¡“§¡œ ®–∫—π∑÷°®”π«πÀπà«¬°‘μ°“√»÷°…“μàÕ‡π◊ËÕß·≈–

 àß‰ª¬—ß ¿“‡¿ —™°√√¡∑ÿ° 3 ‡¥◊Õπ ´÷Ëß∑à“π “¡“√∂μ√«® Õ∫§–·ππ‰¥â®“° web site ¢Õß ¿“‡¿ —™°√√¡
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2. ∑à“π “¡“√∂Õà“π∫∑§«“¡∑“ß«‘™“°“√∑’Ë√–∫ÿ«à“‡ªìπ∫∑§«“¡‡æ◊ËÕ‡°Á∫Àπà«¬°‘μ°“√»÷°…“μàÕ‡π◊ËÕß·≈–μÕ∫
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¢÷Èπ‰ª Àπà«¬°‘μ°“√»÷°…“μàÕ‡π◊ËÕß¢Õß∫∑§«“¡π—Èπ®–∂Ÿ° àß‰ª¬—ß ¿“‡¿ —™°√√¡∑—π∑’ ·≈–∑à“π “¡“√∂
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‡ªìπ‡ß‘π®”π«π 100 ∫“∑/1 ∫∑§«“¡ ‰¡à«à“∑à“π®–μÕ∫¢âÕ Õ∫∂Ÿ°μâÕß√âÕ¬≈– 70 ¢÷Èπ‰ªÀ√◊Õ‰¡à´÷Ëß∑à“πμâÕß®à“¬§à“

μ√«®¢âÕ Õ∫π’È¡“æ√âÕ¡°—∫°√–¥“…§”μÕ∫ ¡‘©–π—Èπ ¡“§¡œ ®–‰¡àμ√«®°√–¥“…§”μÕ∫À√◊Õ¥”‡π‘π°“√„¥Ê μàÕ
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À≈—ß®“°π—Èπ  ¡“§¡‡¿ —™°√√¡‚√ßæ¬“∫“≈ (ª√–‡∑»‰∑¬) ®–®—¥ àß‡Õ° “√·°à∑à“π¥—ßμàÕ‰ªπ’È

1. °√≥’∑’Ë∑à“π∑”¢âÕ Õ∫∂Ÿ°√âÕ¬≈– 70 ¢÷Èπ‰ª  ¡“§¡œ ®– àß‡©≈¬‰ª∑“ß e-mail μ“¡∑’Ë∑à“π·®âß

„π°√–¥“…§”μÕ∫ À√◊Õ∑“ß‰ª√…≥’¬å ‚¥¬∑à“πμâÕß Õ¥´Õß‡ª≈à“μ‘¥· μ¡ªáÀ√◊Õ‰ª√…≥’¬∫—μ√®à“Àπâ“´Õß∂÷ßμ—«
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2. °√≥’∑’Ë∑à“π∑”¢âÕ Õ∫‰¡àºà“πμ“¡‡°≥±å  ¡“§¡œ ®–·®âßº≈„Àâ∑à“π∑√“∫∑“ß e-mail μ“¡∑’Ë∑à“π

·®âß„π°√–¥“…§”μÕ∫ À√◊Õ∑“ß‰ª√…≥’¬å ‚¥¬∑à“πμâÕß Õ¥´Õß‡ª≈à“μ‘¥· μ¡ªáÀ√◊Õ‰ª√…≥’¬∫—μ√®à“Àπâ“´Õß
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Àπà«¬°‘μ°“√»÷°…“μàÕ‡π◊ËÕß ”À√—∫
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«—π (mg/kg/day) À√◊Õ ¡‘≈≈‘°√—¡/°‘‚≈°√—¡/¢π“¥„™â (mg/kg/dose) ®÷ß¡’§”∂“¡‡°’Ë¬«°—∫πÈ”Àπ—°μ—«ºŸâªÉ«¬
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ideal body weight (IBW), ·≈– adjusted body weight] √à«¡°—∫ªí®®—¬∑’Ë‡°’Ë¬«¢âÕß°—∫ª√‘¡“≥

°“√°√–®“¬¬“„π à«π¢Õß‡π◊ÈÕ‡¬◊ËÕ‰¢¡—π·≈–πÈ”„π√à“ß°“¬¢Õß¬“μâ“π®ÿ≈™’æ∫“ß°≈ÿà¡ ‚¥¬‡©æ“– vancomy-

cin, aminoglycosides ·≈– colistin ‡æ◊ËÕ°”Àπ¥‡ªìπ Ÿμ√ ”À√—∫§”π«≥¢π“¥¬“μâ“π®ÿ≈™’æ„πºŸâªÉ«¬Õâ«π

·π«∑“ß°“√§”π«≥¢π“¥¬“μâ“π®ÿ≈™’æ„πºŸâªÉ«¬‡¥Á°Õâ«πÕ“®æ‘®“√≥“„™â Ÿμ√∑’Ë·π–π”¥—ß°≈à“« ‚¥¬§”π÷ß

∂÷ß§ÿ≥ ¡∫—μ‘∑“ß‡§¡’·≈–‡¿ —™®≈π»“ μ√å¢Õß¬“·μà≈–™π‘¥√à«¡°—∫¢âÕ§«√√–«—ß‡©æ“–¢Õß¬“π—ÈπÊ ∑—Èßπ’È

°“√§”π«≥¢π“¥¬“„πºŸâªÉ«¬‡¥Á°Õâ«π∑’Ë¡’πÈ”Àπ—°¡“°°«à“ 40 °‘‚≈°√—¡ μâÕß‡æ‘Ë¡§«“¡√–¡—¥√–«—ß‰¡à„Àâ¢π“¥

¬“ Ÿß‡°‘π°«à“¢π“¥¬“ Ÿß ÿ¥∑’Ë°”Àπ¥‰«â ”À√—∫ºŸâ„À≠à ·≈– ”À√—∫¬“∑’Ë¡’§à“¥—™π’°“√√—°…“·§∫ §«√¡’°“√ àß

μ√«®«—¥√–¥—∫¬“„π‡≈◊Õ¥¥â«¬‡æ◊ËÕ„Àâ°“√√—°…“¡’ª√– ‘∑∏‘¿“æ ·≈–§«“¡ª≈Õ¥¿—¬

∫∑§«“¡°“√»÷°…“μàÕ‡π◊ËÕß

°“√§”π«≥¢π“¥¬“μâ“π®ÿ≈™’æ„πºŸâªÉ«¬‡¥Á°Õâ«π

Antibiotic Dosage Calculation in Obese Children

√À— °‘®°√√¡°“√»÷°…“μàÕ‡π◊ËÕß 1-000-HPT-000-0411-01
®”π«π 2.5 Àπà«¬°‘μ°“√»÷°…“μàÕ‡π◊ËÕß
«—π∑’Ë√—∫√Õß : «—π∑’Ë 11 ‡¡…“¬π 2554

«—π∑’ËÀ¡¥Õ“¬ÿ : «—π∑’Ë 11 ‡¡…“¬π 2556

°ƒμ‘¬“  ∏π‡ “«¿“§¬å, ¿.∫., ¿.¡. (‡¿ —™°√√¡§≈‘π‘°)

°≈ÿà¡ß“π‡¿ —™°√√¡  ∂“∫—π ÿ¢¿“æ‡¥Á°·Ààß™“μ‘¡À“√“™‘π’

«—μ∂ÿª√– ß§å À≈—ß®“°Õà“π∫∑§«“¡π’È·≈â« ‡¿ —™°√®–∑√“∫∂÷ß

1. °“√‡≈◊Õ°„™â·∫∫πÈ”Àπ—°‡æ◊ËÕ§”π«≥¢π“¥¬“μâ“π®ÿ≈™’æ„πºŸâªÉ«¬Õâ«π

2. §ÿ≥ ¡∫—μ‘∑“ß‡§¡’·≈–‡¿ —™®≈π»“ μ√å¢Õß¬“μâ“π®ÿ≈™’æ∑’Ë àßº≈μàÕ°“√ª√—∫ªí®®—¬∑’Ë„™â„π°“√§”π«≥

¢π“¥¬“„πºŸâªÉ«¬‡¥Á°Õâ«π

3. ·π«∑“ß°“√§”π«≥¢π“¥¬“μâ“π®ÿ≈™’æ ”À√—∫ºŸâªÉ«¬‡¥Á°Õâ«π®“°μ—«Õ¬à“ß°√≥’»÷°…“
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¡’ºŸâπ‘¬“¡°≈ÿà¡ºŸâªÉ«¬‡¥Á°Õâ«π (obese) ‰«â

À≈“¬·∫∫1 ·μà‚¥¬∑—Ë«‰ª „πμà“ßª√–‡∑»®–®—¥°≈ÿà¡

ºŸâªÉ«¬‡¥Á°πÈ”Àπ—°‡°‘πÀ√◊ÕÕâ«π®“°§à“‡ªÕ√å‡´Áπ‰∑≈å

¥—™π’¡«≈°“¬ [BMI (body mass index) percen-

tile] À√◊Õ®“°§à“¥—™π’¡«≈°“¬ ∑’Ë —¡æ—π∏å°—∫‡¥Á°„π

™à«ßÕ“¬ÿ·≈–‡æ»‡¥’¬«°—π ‚¥¬Õâ“ßÕ‘ß§à“¡“μ√∞“π

‡ªÕ√å‡´Áπ‰∑≈å¥—™π’¡«≈°“¬¢ÕßºŸâªÉ«¬‡¥Á°Õ“¬ÿ 2-20 ªï

®“° the Center for Diseases Control and Pre-

vention (CDC) ·≈– the Institute of Medication

(IOM)2  ”À√—∫ª√–‡∑»‰∑¬  à«π„À≠à®–Õâ“ßÕ‘ß®“°

°√“ø· ¥ß‡°≥±å°“√‡®√‘≠‡μ‘∫‚μ¢Õß‡¥Á°μ—Èß·μà

·√°‡°‘¥∂÷ß 18 ªï ®“° ”π—°‚¿™π“°“√ °√¡Õπ“¡—¬

°√–∑√«ß “∏“√≥ ÿ¢3 ‡π◊ËÕß®“°ªí®®ÿ∫—π ªí≠À“‡¥Á°

Õâ«π¡“°¡’¡“°¢÷Èπ ·≈–¢π“¥¬“∑’Ë„™â„πºŸâªÉ«¬‡¥Á°®–

Õâ“ßÕ‘ß®“°πÈ”Àπ—°ºŸâªÉ«¬‡ªìπ ¡‘≈≈‘°√—¡/°‘‚≈°√—¡/«—π

(mg/kg/day) À√◊Õ ¡‘≈≈‘°√—¡/°‘‚≈°√—¡/¢π“¥„™â

(mg/kg/dose) §”∂“¡®“°∫ÿ§≈“°√ “∏“√≥ ÿ¢

‡°’Ë¬«°—∫°“√§”π«≥¢π“¥¬“„πºŸâªÉ«¬°≈ÿà¡π’È®÷ß‡°‘¥

¢÷Èπ∫àÕ¬ ‚¥¬‡©æ“–§”∂“¡‡°’Ë¬«°—∫πÈ”Àπ—°μ—«ºŸâªÉ«¬«à“

§«√®–„™âπÈ”Àπ—°·∫∫„¥„π°“√§”π«≥¢π“¥¬“ ´÷Ëß

‰¥â·°à total body weight (TBW) À√◊Õ∫“ß§√—Èß„™â

§”«à“ actual body weight (ABW), ideal body

weight (IBW), ·≈– adjusted body weight

 ”À√—∫∫∑§«“¡π’È ¢Õ°≈à“«∂÷ß¬“μâ“π®ÿ≈™’æ ‡π◊ËÕß®“°

‡ªìπ¬“∑’Ëæ∫§”∂“¡‰¥â∫àÕ¬„πºŸâªÉ«¬‡¥Á°

π‘¬“¡»—æ∑å (∫“ß à«π¥—¥·ª≈ß®“°‡Õ° “√Õâ“ßÕ‘ß

À¡“¬‡≈¢ 4)

Total Body Weight À√◊Õ Actual Body

Weight §◊Õ πÈ”Àπ—°®√‘ßºŸâªÉ«¬

Ideal Body Weight §◊Õ πÈ”Àπ—°„πÕÿ¥¡§μ‘

À√◊ÕπÈ”Àπ—°∑’Ë§«√®–‡ªìπ „π∑“ßªØ‘∫—μ‘ “¡“√∂Õâ“ßÕ‘ß

‰¥â®“°°√“ø· ¥ß‡°≥±å°“√‡®√‘≠‡μ‘∫‚μ¢Õß‡¥Á°

μ—Èß·μà·√°‡°‘¥∂÷ß 18 ªï ®“° ”π—°‚¿™π“°“√ °√¡

Õπ“¡—¬ °√–∑√«ß “∏“√≥ ÿ¢

Adjusted Body Weight §◊Õ πÈ”Àπ—°∑’Ë¡’

°“√ª√—∫„Àâ‡À¡“– ¡ ”À√—∫„™â„π°“√§”π«≥¢π“¥¬“

´÷Ëß‡∑à“°—∫ IBW+DWCF (TBW-IBW) ‚¥¬ DWCF

§◊Õ dosing weight correction factor

°“√‡ª≈’Ë¬π·ª≈ß∑“ß‡¿ —™®≈π»“ μ√å·≈–ªí®®—¬

∑’Ë§«√§”π÷ß‡¡◊ËÕ§”π«≥¢π“¥¬“„πºŸâªÉ«¬Õâ«π1,4-6

°“√¡’‡π◊ÈÕ‡¬◊ËÕ‰¢¡—π (adipose tissue) ¡“°‡°‘π

„πºŸâªÉ«¬Õâ«π Õ“® àßº≈‡ª≈’Ë¬π·ª≈ß°“√°√–®“¬¢Õß

¬“„π√à“ß°“¬ ‚¥¬ª√‘¡“≥°“√°√–®“¬¢Õß¬“ (volume

of distribution; Vd) ∑’Ë‡ª≈’Ë¬π·ª≈ß¢÷Èπ°—∫ §«“¡™Õ∫

(affinity) ·≈–ª√‘¡“≥¬“∑’Ë®—∫°—∫‡π◊ÈÕ‡¬◊ËÕ‰¢¡—π ´÷Ëß

‡°’Ë¬«¢âÕß°—∫§ÿ≥ ¡∫—μ‘¢Õß¬“∑’Ë≈–≈“¬‰¥â¥’„ππÈ”À√◊Õ

„π‰¢¡—π ¬“∑’Ë¡’§ÿ≥ ¡∫—μ‘™Õ∫πÈ”À√◊Õ≈–≈“¬‰¥â¥’„ππÈ”

(hydrophilic drugs) ¡’·π«‚πâ¡∑’Ë®–‰¡à°√–®“¬

‰ª¬—ß‡π◊ÈÕ‡¬◊ËÕ‰¢¡—π ª√‘¡“≥°“√°√–®“¬¢Õß¬“®÷ß

‰¡à‡ª≈’Ë¬π·ª≈ß¡“°π—°„πºŸâªÉ«¬Õâ«π‡¡◊ËÕ‡∑’¬∫°—∫

ºŸâªÉ«¬ª°μ‘4 ·μà®–¡’§«“¡ —¡æ—π∏å°—∫πÈ”Àπ—°¡«≈

°≈â“¡‡π◊ÈÕ (lean body mass) ¡“°°«à“1 μ—«Õ¬à“ß

¬“°≈ÿà¡π’È ‰¥â·°à beta-lactam, glycopeptides,

aminoglycosides, polymyxins, ·≈– fosfomycin6

‡ªìπμâπ „π¢≥–∑’Ë¬“∑’Ë¡’§ÿ≥ ¡∫—μ‘≈–≈“¬‰¥â¥’„π‰¢¡—π

(high lipid solubility) ¡’‚Õ°“  – ¡„π‡π◊ÈÕ‡¬◊ËÕ‰¢¡—π

‰¥â¡“° ·≈–‡æ‘Ë¡ª√‘¡“≥°“√°√–®“¬ ¢Õß¬“„πºŸâªÉ«¬

Õâ«π‡¡◊ËÕ‡∑’¬∫°—∫ºŸâªÉ«¬∑’Ë¡’πÈ”Àπ—°ª°μ‘4 ·≈–¡’§«“¡

 —¡æ—π∏å°—∫§à“ TBW ¡“°°«à“1 μ—«Õ¬à“ß¬“°≈ÿà¡π’È ‰¥â·°à

macrolides, co-trimoxazole, ·≈– rifampicin6

πÕ°®“°π’È ¬—ßμâÕß§”π÷ß∂÷ßªí®®—¬Õ◊Ëπ√à«¡¥â«¬6 ‡™àπ

√–¥—∫¢Õß¬“∑’Ë®—∫°—∫‚ª√μ’π (degree of protein

binding) °“√®—∫ —¡æ—∑∏å„π‡π◊ÈÕ‡¬◊ËÕ‰¢¡—π ·≈–‡π◊ÈÕ‡¬◊ËÕ

°≈â“¡‡π◊ÈÕ (lean tissue) ª√‘¡“≥‡≈◊Õ¥∑’Ë‰À≈‰ª¬—ß
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‡π◊ÈÕ‡¬◊ËÕ‰¢¡—π ·≈–°“√‡°‘¥‡¡μ“∫Õ≈‘° (meatabolic

activity) ∑’Ë‡π◊ÈÕ‡¬◊ËÕ‰¢¡—π √«¡∑—Èß§à“∑’Ë· ¥ß°“√°”®—¥

¬“∑“ß‰μ (creatinine clearance) „πºŸâªÉ«¬Õâ«π

∑’Ë‡æ‘Ë¡¢÷Èπ‡¡◊ËÕ‡∑’¬∫°—∫ºŸâªÉ«¬ª°μ‘4

¢π“¥¬“„πºŸâª«¬‡¥Á°Õâ«π2,4,7-8

‚¥¬ª°μ‘ °“√§”π«≥¢π“¥¬“„πºŸâªÉ«¬‡¥Á°

®–°”Àπ¥„Àâ„™â®“°∞“ππÈ”Àπ—°μ—« (weight-base

dosing) ‡ªìπ ¡‘≈≈‘°√—¡/°‘‚≈°√—¡/«—πÀ√◊Õ¢π“¥¬“

Õ¬à“ß‰√°Áμ“¡ American Academy of Pediatrics

(AAP) ‰¥â·π–π”«à“ ‡æ◊ËÕªÑÕß°—π§«“¡§≈“¥‡§≈◊ËÕπ

¢Õß¢π“¥¬“„πºŸâªÉ«¬‡¥Á° ¢π“¥¬“∑’Ë§”π«≥®“°

πÈ”Àπ—°μ—«μâÕß‰¡à‡°‘π°«à“¢π“¥¬“ ”À√—∫ºŸâ„À≠à7 ´÷Ëß

 Õ¥§≈âÕß°—∫ Pediatric Pharmacy Advocacy

Group (PPAG) ∑’Ë √ÿª«à“ «‘∏’∑’Ë„™â∞“ππÈ”Àπ—°μ—«

„π°“√§”π«≥¢π“¥¬“π’È ‡À¡“– ”À√—∫ºŸâªÉ«¬‡¥Á°

∑’ËÕ“¬ÿπâÕ¬°«à“ 18 ªï ·≈–¡’πÈ”Àπ—°μ—«πâÕ¬°«à“

40 °‘‚≈°√—¡2  ”À√—∫ºŸâªÉ«¬‡¥Á°∑’Ë¡’πÈ”Àπ—°μ—«¡“°°«à“

40 °‘‚≈°√—¡ Õ“®„™â∞“ππÈ”Àπ—°μ—«„π°“√§”π«≥

¢π“¥¬“‰¥â ∂â“¢π“¥¬“·μà≈–¡◊ÈÕÀ√◊Õ¢π“¥¬“μàÕ«—π

∑’Ë§”π«≥‰¥â ‰¡à‡°‘π¢π“¥¬“ Ÿß ÿ¥ ”À√—∫ºŸâ„À≠à

„π¢âÕ∫àß™’Èπ—ÈπÊ ·μà∂â“‡°‘π¢π“¥¬“ Ÿß ÿ¥ ”À√—∫ºŸâ„À≠à

„Àâ§”π«≥®“°¢π“¥¬“ºŸâ„À≠à·∑π Õ¬à“ß‰√°Áμ“¡ §«√

æ‘®“√≥“§ÿ≥ ¡∫—μ‘∑“ß‡§¡’·≈–‡¿ —™®≈π»“ μ√å¢Õß

¬“π—ÈπÊ√à«¡¥â«¬ ‡æ◊ËÕ„Àâ‰¥â¢π“¥¬“∑’Ë¡’ª√– ‘∑∏‘¿“æ

·≈–¡’§«“¡ª≈Õ¥¿—¬ Ÿß ÿ¥ ́ ÷Ëß¢âÕ¡Ÿ≈¥—ß°≈à“«Õ“®¡’πâÕ¬

À√◊Õ‰¡à¡’‡≈¬ ”À√—∫ºŸâªÉ«¬‡¥Á°2 πÕ°®“°π’È ¬—ßμâÕß

§”π÷ß∂÷ß°“√‡≈◊Õ°„™â Ÿμ√„π°“√§”π«≥¥â«¬ ‚¥¬∑—Ë«‰ª

§«“¡·μ°μà“ß√–À«à“ß IBW ·≈– TBW „π‡¥Á°¡’‰¡à

¡“° ®÷ßÕ“®„™â IBW §”π«≥¢π“¥¬“ªØ‘™’«π–‰¥â„π

∑ÿ° ∂“π°“√≥å4 ·μà®“°¢âÕ¡Ÿ≈°“√»÷°…“¢π“¥¬“μâ“π

®ÿ≈™’æ∫“ß™π‘¥„π°≈ÿà¡ºŸâªÉ«¬‡¥Á°Õâ«π ¡’°“√·π–π”

∑’Ë·μ°μà“ß°—π ‡™àπ ¢π“¥¬“‡√‘Ë¡μâπ (loading dose)

¢Õß cefazolin „Àâ§”π«≥®“°πÈ”Àπ—°®√‘ßºŸâªÉ«¬ „π

¢≥–∑’Ë¢π“¥¬“‡√‘Ë¡μâπ¢Õß tobramycin ·π–π”„Àâ

§”π«≥®“° Ÿμ√ IBW+0.4(TBW-IBW)8 ‡ªìπμâπ

¡’°“√ √ÿª¢âÕ¡Ÿ≈∑’Ë‡°’Ë¬«°—∫ Ÿμ√∑’Ë„™â§”π«≥¢π“¥¬“

μâ“π®ÿ≈™’æ„πºŸâªÉ«¬Õâ«π ÷́Ëß à«π„À≠à‡ªìπ°“√»÷°…“

„πª√–™“°√ºŸâ„À≠à μ“¡μ“√“ß 1 ´÷ËßÕ“®‡ªìπ‡°≥±å

‡∫◊ÈÕßμâπ∑’Ë‡¿ —™°√®–π”¡“‡≈◊Õ°„™â„π°“√§”π«≥

¢π“¥¬“μâ“π®ÿ≈™’æ°≈ÿà¡μà“ßÊ„πºŸâªÉ«¬‡¥Á°Õâ«π‰¥â ‚¥¬

æ‘®“√≥“§ÿ≥ ¡∫—μ‘∑“ß‡§¡’·≈–‡¿ —™®≈π»“ μ√å¢Õß

¬“√à«¡¥â«¬ ¥—ßπ’È

1. ¬“°≈ÿà¡ Beta-lactam4 ‚¥¬∑—Ë«‰ª ¬“

°≈ÿà¡π’È®—∫°—∫‚ª√μ’π‰¥â¥’ ™Õ∫πÈ” ·≈–≈–≈“¬πÈ”‰¥â¥’

°√–®“¬μ—«‰¡à¥’„π‡π◊ÈÕ‡¬◊ËÕ‰¢¡—π ·¡â«à“¬“°≈ÿà¡ beta-

lactam ®–¡’§ÿ≥ ¡∫—μ‘„π°“√¶à“‡™◊ÈÕ∑’Ë‰¡à¢÷Èπ°—∫§«“¡

‡¢â¡¢âπ¢Õß¬“„π‡≈◊Õ¥ ·μà¢π“¥¬“∑’Ë‡À¡“– ¡®–¡’

§«“¡ ”§—≠μàÕº≈°“√√—°…“ ‡æ√“–∂â“√–¥—∫¬“„π‡≈◊Õ¥

μË”°«à“§«“¡‡¢â¡¢âπμË” ÿ¥∑’Ë “¡“√∂¬—∫¬—Èß‡™◊ÈÕ (mini-

mum inhibitory concentration; MIC) Õ“®∑”„Àâ

°“√√—°…“≈â¡‡À≈«‰¥â ·μà‡π◊ËÕß®“°¬“°≈ÿà¡π’È ¡’§à“¥—™π’

°“√√—°…“ (therapeutic index) ·≈–™à«ß¢π“¥

„π°“√√—°…“ (therapeutic range) §àÕπ¢â“ß°«â“ß

ª√–°Õ∫°—∫‰¡àæ∫Õ“°“√¢â“ß‡§’¬ß®“°¬“∑’Ë√ÿπ·√ß®“°

√–¥—∫§«“¡‡¢â¡¢âπ¢Õß¬“„π‡≈◊Õ¥ ®÷ß‰¡à¡’°“√«—¥

√–¥—∫¬“„π‡≈◊Õ¥„π°“√√—°…“‚¥¬∑—Ë«‰ª ·≈–Õ“®‡ªìπ

 “‡Àμÿ„Àâ‰¡à¡’°“√»÷°…“¢π“¥¬“„πºŸâªÉ«¬Õâ«π∑’Ë

≈–‡Õ’¬¥ ¡’‡æ’¬ß·π«∑“ß°“√ª√—∫πÈ”Àπ—°μ—« ‚¥¬„™â

§à“ 0.3 ®“°æ◊Èπ∞“π¢Õßª√‘¡“≥πÈ”„π‡π◊ÈÕ‡¬◊ËÕ‰¢¡—π

∑’Ë‡æ‘Ë¡¢÷Èπ„πºŸâªÉ«¬Õâ«π‡∑à“π—Èπ ·≈–¬—ß‰¡à¡’¢âÕ¡Ÿ≈

°“√»÷°…“∑“ß§≈‘π‘°∑’Ë¬◊π¬—π§«“¡∂Ÿ°μâÕß„π°“√

§”π«≥μ“¡·π«∑“ßπ’È ´÷Ëß„π∑“ßªØ‘∫—μ‘ °“√°”Àπ¥

¢π“¥¬“∑’Ë¡’™à«ß¢π“¥¬“§àÕπ¢â“ß°«â“ß„πºŸâªÉ«¬Õâ«π

π—Èπ §«√æ‘®“√≥“¢âÕ¡Ÿ≈ ¿“«–ºŸâªÉ«¬·μà≈–√“¬ª√–°Õ∫

°“√°”Àπ¥¢π“¥¬“¥â«¬ ‡™àπ meropenem ∑’Ë¡’
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μ“√“ß 1 πÈ”Àπ—°∑’Ë„™â„π°“√§”π«≥¢π“¥¬“μâ“π®ÿ≈™’æ∑’Ë¡’°“√√“¬ß“π„πºŸâªÉ«¬Õâ«π9-18

¬“°≈ÿà¡ beta-lactam Empirical : IBW+0.3(ABW-IBW) ¬—ß‰¡à¡’°“√»÷°…“∑“ß§≈‘π‘°4

Aminoglycosides (AGs) Amikacin ·≈– gentamicin „™â IBW §”π«≥¢π“¥¬“ 9,10
‡ªìπ¡‘≈≈‘°√—¡/°‘‚≈°√—¡/«—π ®–·¡àπ¬”°«à“§”π«≥®“° TBW

„πºŸâªÉ«¬‚√§Õâ«π (morbid obesity) ¢π“¥¬“Õ“®§”π«≥‰¥â
®“° Ÿμ√ IBW+0.4(TBW-IBW)

Gentamicin ¢π“¥¬“§«√§”π«≥®“° IBW ¬°‡«âπ„π∑“√° 11
·√°‡°‘¥ (neonate) °“√§”π«≥¢π“¥¬“§«√Õ‘ßπÈ”Àπ—°®√‘ß
¢ÕßºŸâªÉ«¬ πÕ°®“°∑“√°·√°‡°‘¥®–‡ªìπ‚√§∫“ß‚√§ ‡™àπ
‚√§À—«∫“μ√ (hydrocephalus) À√◊Õ ‚√§∑âÕß∫“μ√
(hydrops fetalis)

Gentamicin IBW+0.43(ABW-IBW) 12
Amikacin IBW+0.38 (ABW-IBW) 13
Vancomycin §”π«≥®“°πÈ”Àπ—°®√‘ßºŸâªÉ«¬ 4

¢π“¥¬“‡√‘Ë¡μâπ (initial dose) §«√Õ‘ß®“°πÈ”Àπ—°®√‘ß 14
ºŸâªÉ«¬ ®“°π—Èπ §«√ª√—∫¢π“¥¬“μ“¡√–¥—∫§«“¡‡¢â¡¢âπ
¢Õß¬“„π‡≈◊Õ¥ (trough level)

ºŸâªÉ«¬Õâ«π (>√âÕ¬≈– 30 ‡Àπ◊Õ§à“ IBW) ºŸâ´÷Ëß¡’§à“§«“¡ 15
‡¢â¡¢âπ¢Õß´’√—¡§√’Õ–μ‘π‘πª°μ‘ °“√°”®—¥¬“∑’Ë‰μ®–
‡æ‘Ë¡¢÷Èπ ‡π◊ËÕß®“°Õ—μ√“°“√°√Õß¢Õß‰μ‡æ‘Ë¡¢÷Èπ
°“√§”π«≥¢π“¥¬“∑’Ë¥’∑’Ë ÿ¥ §«√§‘¥®“° TBW

Colistin ¢π“¥¬“ ”À√—∫‡¥Á°‡≈Á° «—¬√ÿàπ ·≈–ºŸâ„À≠à 16,17
§«√§”π«≥®“° IBW

Ciprofloxacin IBW+0.45(ABW-IBW) 18
Antifungals

Amphotericin B Empirical : ABW ¬—ß‰¡à¡’°“√»÷°…“∑“ß§≈‘π‘°4

Fluconazole 6 ¡‘≈≈‘°√—¡/°‘‚≈°√—¡/«—π 4

¬“μâ“π®ÿ≈™’æ πÈ”Àπ—°∑’Ë„™â„π°“√§”π«≥¢π“¥¬“ ‡Õ° “√Õâ“ßÕ‘ß

À¡“¬‡Àμÿ: ABW = actual body weight, IBW = ideal body weight, TBW = total body weight

™à«ß¢π“¥¬“ 60-120 ¡‘≈≈‘°√—¡/°‘‚≈°√—¡/«—π Õ“®

æ‘®“√≥“¢π“¥¬“∑’Ë„Àâμ“¡§«“¡√ÿπ·√ß¢Õß°“√μ‘¥‡™◊ÈÕ

·≈– ”À√—∫ºŸâªÉ«¬‡¥Á° §«√¡’°“√§”π«≥°≈—∫‡æ◊ËÕ„Àâ

·πà„®«à“ ¢π“¥¬“∑’Ë‰¥â√—∫‰¡à Ÿß°«à“¢π“¥¬“∑’Ë·π–π”

 ”À√—∫ºŸâ„À≠à

2. ¬“°≈ÿà¡ Aminoglycosides (AGs)1,4,8-13,

19-20 ¢âÕ¡Ÿ≈®“° Pediatric Drug Information

Handbook11 °≈à“««à“ ¢π“¥¢Õß¬“°≈ÿà¡π’È §«√

§”π«≥®“° IBW ¬°‡«âπ„π∑“√°·√°‡°‘¥ ·≈–¢π“¥

¬“„πª√–™“°√ºŸâ„À≠à∑’Ë‡ªìπ‚√§Õâ«π °”Àπ¥«à“  Ÿμ√

πÈ”Àπ—°∑’Ë„™â§”π«≥¢π“¥¬“ = IBW+0.4(TBW-

IBW)9,10 ‚¥¬¡’√“¬ß“π«à“°“√§”π«≥¢π“¥¬“ AGs

®“°πÈ”Àπ—°®√‘ßºŸâªÉ«¬ Õ“® àßº≈„Àâ‰¥â§«“¡‡¢â¡¢âπ

¢Õß¬“„π‡≈◊Õ¥ Ÿß°«à“√–¥—∫∑’ËμâÕß°“√ „π¢≥–∑’Ë°“√„™â

IBW Õ“®∑”„Àâ§«“¡‡¢â¡¢âπ¢Õß¬“μË”°«à“√–¥—∫∑’Ë

μâÕß°“√4 ∑—Èßπ’ÈÕ“®Õ∏‘∫“¬‰¥â«à“ ‡π◊ËÕß®“°¬“°≈ÿà¡π’È

≈–≈“¬‰¥â¥’„ππÈ”·≈–°√–®“¬Õ¬Ÿà„ππÈ”¿“¬πÕ°‡´≈≈å

(extracellular fluid) ‡ªìπÀ≈—° ª√‘¡“≥°“√°√–®“¬
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®“°ª°μ‘ ∑’Ë„Àâ∑ÿ° 12 ™—Ë«‚¡ßÕ“®μâÕßæ‘®“√≥“„Àâ ∑ÿ°

8 ™—Ë«‚¡ß·∑π ‡æ◊ËÕªÑÕß°—π§«“¡‡¢â¡¢âπ¢Õß¬“„π

‡≈◊Õ¥μË”°«à“∑’ËμâÕß°“√ Õ¬à“ß‰√°Áμ“¡ vancomycin

‡ªìπ¬“∑’Ë¡’§à“¥—™π’°“√√—°…“·§∫ ®÷ß§«√μ√«®À“

§«“¡‡¢â¡¢âπ¢Õß¬“„π‡≈◊Õ¥‡æ◊ËÕ„Àâ·πà„®«à“¡’√–¥—∫

μ“¡μâÕß°“√

4. Colistin16-17 ®“°§à“ Vd17 adult = 0.09±

0.03 ≈‘μ√/°‘‚≈°√—¡: °“√§”π«≥¢π“¥¬“„π‡¥Á°

«—¬√ÿàπ ·≈–ºŸâ„À≠à§«√§”π«≥®“° IBW

5. Quinolone4 ¬“ ciprofloxacin ¡’°“√

°√–®“¬‰ª¬—ß‡π◊ÈÕ‡¬◊ËÕ‰¢¡—π‰¥âπâÕ¬‡¡◊ËÕ‡∑’¬∫°—∫

‡π◊ÈÕ‡¬◊ËÕÕ◊ËπÊ ∂â“§”π«≥¢π“¥¬“®“°πÈ”Àπ—°®√‘ß¢Õß

ºŸâªÉ«¬ Õ“®‰¥â¢π“¥¬“¡“°°«à“∑’ËμâÕß°“√ ®÷ß§«√

§”π«≥®“° Ÿμ√ IBW+0.45(ABW-IBW)

6. Antifungal4 ¬“ amphotericin B ¡’

§ÿ≥ ¡∫—μ‘≈–≈“¬‰¥â¥’„π‰¢¡—π ¡’‡æ’¬ß°√≥’»÷°…“∑’Ë

√“¬ß“π°“√§”π«≥¢π“¥¬“¥â«¬πÈ”Àπ—°®√‘ß¢ÕßºŸâªÉ«¬

Õ¬à“ß‰√°Áμ“¡ ‰¡à¡’°“√μ√«®«—¥§«“¡‡¢â¡¢âπ¢Õß¬“

„π‡≈◊Õ¥‡æ◊ËÕ¬◊π¬—πº≈

°√≥’»÷°…“‡æ◊ËÕ∑¥≈Õß§”π«≥¢π“¥¬“

ºŸâªÉ«¬‡¥Á°™“¬‰∑¬Õ“¬ÿ 9 ªï 2 ‡¥◊Õπ πÈ”Àπ—°

®√‘ß 56 °‘‚≈°√—¡ IBW ª√–¡“≥ 31 °‘‚≈°√—¡

Underlying disease: VSD, epilepsy,

Down’s syndrome

CC: flu positive

«—π·√°: ºŸâªÉ«¬μ√«®æ∫ flu ·≈–¡’Õ“°“√

μ‘¥‡™◊ÈÕ„π°√–· ‚≈À‘μ (sepsis)

§”∂“¡ : ∂â“μâÕß°“√„Àâ¬“ vancomycin, merope-

nem, azithromycin, ·≈– oseltamivir §«√„Àâ

„π¢π“¥‡∑à“‰√

§”μÕ∫ : ·π«∑“ß°“√§”π«≥ ‡ª√’¬∫‡∑’¬∫°—∫¢π“¥

¬“∑’Ë·æ∑¬å —Ëß„™â §◊Õ

¬“®÷ß‡æ‘Ë¡¢÷Èπ„πºŸâªÉ«¬Õâ«π ¥—ßπ—Èπ πÈ”Àπ—°∑’Ë„™â„π

°“√§”π«≥¢π“¥¬“ §«√‡ªìππÈ”Àπ—°∑’Ëª√—∫·≈â«

(adjusted body weight) ‚¥¬æ‘®“√≥“®“°ªí®®—¬

∑’Ë¡“®“° —¥ à«π°“√‡æ‘Ë¡¢÷Èπ¢ÕßπÈ”Àπ—°®“°πÈ”Àπ—°

ª°μ‘ (TBW-IBW)1 √à«¡°—∫ª√‘¡“≥¢ÕßπÈ”¿“¬πÕ°

‡´≈≈å„π‡π◊ÈÕ‡¬◊ËÕ‰¢¡—π ¡’°“√»÷°…“À≈“¬™‘Èπ√“¬ß“π

æ∫«à“ ªí®®—¬∑’Ë„™â„π°“√ª√—∫πÈ”Àπ—°ºŸâªÉ«¬‡æ◊ËÕ§”π«≥

¢π“¥¬“ AGs ¡’§à“·μ°μà“ß°—π„πºŸâªÉ«¬·μà≈–√“¬

√–À«à“ß 0.38-0.588,12-13,19  Õ¥§≈âÕß°—∫°“√∑’Ë‡π◊ÈÕ‡¬◊ËÕ

‰¢¡—π¡’ª√‘¡“≥πÈ”¿“¬πÕ°‡´≈≈åª√–¡“≥√âÕ¬≈– 40

¢Õß‡π◊ÈÕ‡¬◊ËÕ°≈â“¡‡π◊ÈÕ20 ®÷ß‡ªìπ∑’Ë¡“¢Õß°“√ª√—∫ª√‘¡“≥

°“√°√–®“¬¢Õß¬“¥â«¬§à“ 0.4 ·≈–§”π«≥¢π“¥¬“∑’Ë

„™âπÈ”Àπ—°∑’Ëª√—∫¥â«¬ 0.4 ‡™àπ‡¥’¬«°—π Õ¬à“ß‰√°Áμ“¡

¬“°≈ÿà¡π’È‡ªìπ¬“∑’Ë¡’§à“¥—™π’°“√√—°…“·§∫ ®÷ß§«√

¡’°“√ àßμ√«®«—¥√–¥—∫¬“„π‡≈◊Õ¥¥â«¬

3. Vancomycin1,4,15-21  ”À√—∫ºŸâªÉ«¬Õâ«π

(> √âÕ¬≈– 30 ‡Àπ◊Õ§à“ IBW) ∑’Ë¡’§à“´’√—¡§√’Õ–μ‘π‘π

ª°μ‘ °“√°”®—¥¬“ vancomycin ®–‡æ‘Ë¡¢÷Èπ ®÷ß§«√

„™â TBW §”π«≥¢π“¥¬“ ´÷Ëß Õ¥§≈âÕß°—∫°“√»÷°…“

¢Õß Rebecca et al4 ∑’Ëæ∫«à“ °“√§”π«≥¢π“¥¬“

„πºŸâªÉ«¬Õâ«π®“° TBW ∑”„Àâ§à“§«“¡‡¢â¡¢âπ¢Õß¬“

vancomycin „π‡≈◊Õ¥Õ¬Ÿà„π™à«ß∑’ËμâÕß°“√ πÕ°®“°π’È

°“√»÷°…“¢Õß Bauer et al21 „πºŸâªÉ«¬‚√§Õâ«π∑’Ë¡’

°“√∑”ß“π¢Õß‰μª°μ‘ 24 √“¬ æ∫«à“ °“√°”®—¥¬“

vancomycin „πºŸâªÉ«¬°≈ÿà¡π’È  Ÿß°«à“§πª°μ‘ª√–¡“≥

2.5 ‡∑à“ ´÷Ëß‡ªìπº≈®“°Õ—μ√“°“√°√Õß¢Õß‰μ (glo-

merular filtration rate; GFR) ∑’Ë‡æ‘Ë¡¢÷Èπ ·≈– TBW

¡’§«“¡ —¡æ—π∏å°—∫°“√°”®—¥¬“¡“°°«à“ IBW1,21

®÷ß§«√„™â TBW „π°“√§”π«≥¢π“¥¬“1,15 πÕ°®“°π’È

§à“°“√°”®—¥¬“∑’Ë‡æ‘Ë¡¢÷Èπ „π¢≥–∑’Ëª√‘¡“≥°“√°√–®“¬

¢Õß¬“¡’°“√‡ª≈’Ë¬π·ª≈ß‡æ’¬ß‡≈Á°πâÕ¬  àßº≈„Àâ§à“

t1/2 ≈¥≈ßμ“¡ Ÿμ√ t1/2 = (0.693 * Vd)/Cl ®÷ß§«√

ª√—∫√–¬–Àà“ß°“√„Àâ¬“ vancomycin „Àâ —Èπ≈ß ‡™àπ
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1. Vancomycin

1.1 ®“°‡Õ° “√Õâ“ßÕ‘ß·π–π”„Àâ„™â TBW

À√◊ÕπÈ”Àπ—°®√‘ßºŸâªÉ«¬„π°“√§”π«≥ ‡π◊ËÕß®“°‡Àμÿº≈

∑’Ë«à“ ºŸâªÉ«¬Õâ«π¡’°“√‡æ‘Ë¡°“√°”®—¥¬“∑’Ë‰μ ·≈–°“√

‡æ‘Ë¡¢÷Èππ—Èπ —¡æ—π∏å°—∫ TBW ¡“°°«à“ IBW1,4,15,21

Õ¬à“ß‰√°Áμ“¡ ®–·π–π”°“√§”π«≥¥â«¬ TBW ‡ªìπ

¢π“¥¬“‡√‘Ë¡μâπ‡∑à“π—Èπ ‡π◊ËÕß®“°„πμà“ßª√–‡∑» ¡’

°“√μ√«®«—¥√–¥—∫§«“¡‡¢â¡¢âπ¢Õß vancomycin „π

‡≈◊Õ¥Õ¬à“ß ¡Ë”‡ ¡Õ ‚¥¬‡©æ“–„π°≈ÿà¡ºŸâªÉ«¬∑’Ë¡’

·π«‚πâ¡«à“¡’≈—°…≥–∑“ß‡¿ —™®≈π»“ μ√å·≈–

‡¿ —™æ≈»“ μ√å∑’Ëμà“ß®“°ª√–™“°√ª°μ‘ ¥—ß‡™àπºŸâªÉ«¬

√“¬π’È §«“¡Õâ«πÕ“® àßº≈„Àâª√‘¡“≥°“√°√–®“¬¬“

·≈–°“√°”®—¥¬“·μ°μà“ß®“°ª√–™“°√∑—Ë«‰ª ·≈–

„π¢≥–‡¥’¬«°—π  ¿“«–¢ÕßºŸâªÉ«¬μâÕß°“√√–¥—∫§«“¡

‡¢â¡¢âπ¢Õß vancomycin ∑’Ë‡À¡“– ¡„π°“√¶à“‡™◊ÈÕ

æ√âÕ¡°—∫À≈’°‡≈’Ë¬ßæ‘…μàÕ‰μ´÷Ëß‡ªìπÕ“°“√¢â“ß‡§’¬ß

∑’Ë ”§—≠¢Õß¬“

®“°¢π“¥¬“ª°μ‘¢Õß vancomycin „π‡¥Á° §◊Õ

40-60 ¡‘≈≈‘°√—¡/°‘‚≈°√—¡/«—π ·∫àß„Àâ∑ÿ° 6-8 ™—Ë«‚¡ß

 Ÿß ÿ¥ 1 °√—¡/¢π“¥„™â22 ¢π“¥¬“„πºŸâªÉ«¬√“¬π’È

§”π«≥®“° TBW §◊Õ 56 °‘‚≈°√—¡ ·≈–¢π“¥¬“

40 ¡‘≈≈‘°√—¡/°‘‚≈°√—¡/«—π ®–‰¥â¢π“¥¬“ 2240 ¡‘≈≈‘-

°√—¡ À√◊Õª√–¡“≥ 560 ¡‘≈≈‘°√—¡ ∑ÿ° 6 ™—Ë«‚¡ß

1.2 ‡π◊Ë Õß®“°πÈ”Àπ—°ºŸâªÉ «¬¡“°°«à “

40 °‘‚≈°√—¡ °≈ÿà¡ PPAG2 ·π–π”„Àâ„™â¢π“¥¬“

¢ÕßºŸâ„À≠à‡æ◊ËÕÀ≈’°‡≈’Ë¬ß°“√‰¥â√—∫¬“ Ÿß°«à“¢π“¥¬“

∑’Ë·π–π” ”À√—∫ºŸâ„À≠à ¢π“¥¬“∑’Ë·π–π” ”À√—∫

ºŸâ„À≠à §◊Õ 0.5 °√—¡ IV ∑ÿ° 6 ™—Ë«‚¡ß À√◊Õ 1 °√—¡

IV ∑ÿ° 12 ™—Ë«‚¡ß10 À√◊Õ 2-3 °√—¡/«—π (20-45

¡‘≈≈‘°√—¡/°‘‚≈°√—¡/«—π)9 ·∫àß„Àâ∑ÿ° 6-12 ™—Ë«‚¡ß :

 Ÿß ÿ¥ 3 °√—¡/«—π ‡ªìπμâπ ·≈–∑’Ë¢π“¥¬“ 500 ¡‘≈≈‘°√—¡

IV ∑ÿ° 6 ™—Ë«‚¡ß ®–‰¥â 2 °√—¡/«—π μ√ßμ“¡¢π“¥¬“

¢ÕßºŸâ„À≠à

 ”À√—∫ºŸâªÉ«¬√“¬π’È ·æ∑¬å —Ëß¢π“¥¬“ 500

¡‘≈≈‘°√—¡ IV ∑ÿ° 6 ™—Ë«‚¡ß „π«—π·√° ÷́Ëß¢π“¥¬“

‡√‘Ë¡μâπ Õ¥§≈âÕß°—∫¢âÕ¡Ÿ≈∑’Ë¡’ Õ¬à“ß‰√°Áμ“¡ §«√

μ‘¥μ“¡√–¥—∫§«“¡‡¢â¡¢âπ¢Õß¬“„π‡≈◊Õ¥μàÕ‰ª ‚¥¬

‡©æ“–√–¥—∫¬“μË” ÿ¥

2. Meropenem

2.1 °“√»÷°…“¬“„π°≈ÿà¡π’È¬—ß¡’‰¡à¡“° ·μà

®“°§«“¡√Ÿâæ◊Èπ∞“π«à“‡ªìπ¬“™Õ∫πÈ” ≈–≈“¬πÈ”‰¥â¥’

·≈–‰¡à “¡“√∂°√–®“¬‰¥â¥’„π‡π◊ÈÕ‡¬◊ËÕ‰¢¡—π ®÷ß§«√„™â

 Ÿμ√ IBW+0.3(ABW-IBW) ºŸâªÉ«¬√“¬π’È ¡’ IBW =

31 °‘‚≈°√—¡ ¥—ßπ—Èπ πÈ”Àπ—°∑’Ë„™â„π°“√§”π«≥

¢π“¥¬“ = 31+0.3(56-31) = 38.5 °‘‚≈°√—¡ ®“°

¢π“¥¬“ª°μ‘„π‡¥Á° 60-120 ¡‘≈≈‘°√—¡/°‘‚≈°√—¡/«—π

·∫àß„Àâ∑ÿ° 8 ™—Ë«‚¡ß (¢π“¥¬“ Ÿß ÿ¥ 2 °√—¡)23 ‡¡◊ËÕ

§”π«≥®“°πÈ”Àπ—° 38.5 °‘‚≈°√—¡ ®–‰¥â¢π“¥¬“

2310-4620 ¡‘≈≈‘°√—¡/«—π ·μà‡π◊ËÕß®“°ºŸâªÉ«¬√“¬π’È

¡’¿“«–μ‘¥‡™◊ÈÕ„π°√–· ‚≈À‘μμÕπ·√°√—∫ ∂â“æ‘®“√≥“

¢π“¥¬“‡ªìπ 100 ¡‘≈≈‘°√—¡/°‘‚≈°√—¡/«—π ®–‡∑à“°—∫

3850 ¡‘≈≈‘°√—¡/«—π ∂â“·∫àß„Àâ∑ÿ° 8 ™—Ë«‚¡ß ¢π“¥¬“

®–‡∑à“°—∫ 1283 ¡‘≈≈‘°√—¡ IV ∑ÿ° 8 ™—Ë«‚¡ß À√◊Õ

ª√—∫‡ªìπ 1200 ¡‘≈≈‘°√—¡ IV ∑ÿ° 8 ™—Ë«‚¡ß

2.2 PPAG ·π–π”„Àâ„™â¢π“¥¬“¢Õß

ºŸâ„À≠à„π°√≥’∑’ËºŸâªÉ«¬¡’πÈ”Àπ—°¡“°°«à“ 40 °‘‚≈°√—¡

´÷Ëß¢π“¥¬“ meropenem ∑’Ë·π–π” ”À√—∫ºŸâ„À≠à

§◊Õ 1.5 -6 °√—¡/«—π ·∫àß„Àâ∑ÿ° 8 ™—Ë«‚¡ß °“√μ‘¥‡™◊ÈÕ

„π√–¥—∫πâÕ¬∂÷ßª“π°≈“ß „Àâ 1.5-3 °√—¡/«—π ·∫àß„Àâ

∑ÿ° 8 ™—Ë«‚¡ß  ”À√—∫‚√§‡¬◊ËÕÀÿâ¡ ¡ÕßÕ—°‡ ∫ (me-

ningitis) unlabeled use = 2 °√—¡ ∑ÿ° 8 ™—Ë«‚¡ß23

¢π“¥¬“∑’Ë§”π«≥‰¥â 1200 ¡‘≈≈‘°√—¡ IV ∑ÿ° 8 ™—Ë«‚¡ß

®“°¢âÕ 2.1 ¬—ßÕ¬Ÿà„π™à«ß¢π“¥¬“∑’Ë·π–π”‰«â ”À√—∫

ºŸâªÉ«¬ºŸâ„À≠à

 ”À√—∫ºŸâªÉ«¬√“¬π’È ·æ∑¬å —Ëß 1400 ¡‘≈≈‘°√—¡

IV ∑ÿ° 6 ™—Ë«‚¡ß ‡π◊ËÕß®“°§ÿ≥ ¡∫—μ‘°“√¶à“‡™◊ÈÕ¢Õß



Vol 21  No 1  January - April  2011 °“√§”π«≥¢π“¥¬“μâ“π®ÿ≈™’æ„πºŸâªÉ«¬‡¥Á°Õâ«π 87

¬“°≈ÿà¡π’È¢÷Èπ°—∫‡«≈“ (time-dependent) „π°√≥’

∑’Ë¡’°“√μ‘¥‡™◊ÈÕ√ÿπ·√ß ·æ∑¬å®÷ß —Ëß„Àâ∑ÿ° 6 ™—Ë«‚¡ß

·∑π∑ÿ° 8 ™—Ë«‚¡ß ·≈–‡π◊ËÕß®“° meropenem ‰¡à„™à

¬“∑’Ë¡’§à“¥—™π’°“√√—°…“·§∫ ·≈–∫“ß§√—Èß‡ªìπ¬“∑’Ë„™â

‡æ◊ËÕ™à«¬™’«‘μºŸâªÉ«¬ ª√–°Õ∫°—∫¡’™à«ß¢π“¥¬“„π°“√

√—°…“°«â“ß ®÷ßÕ“®æ‘®“√≥“‡≈◊Õ°¢π“¥¬“§àÕπ¢â“ß Ÿß

„π™à«ß¢π“¥¬“∑’Ë·π–π”„πºŸâªÉ«¬∑’Ë¡’Õ“°“√√ÿπ·√ß‰¥â

 ”À√—∫¢π“¥¬“∑’Ë·æ∑¬å —Ëß 5600 ¡‘≈≈‘°√—¡/«—π

‰¡à‡°‘π¢π“¥¬“·π–π” ”À√—∫ºŸâ„À≠à ·μà‡ªìπ¢π“¥¬“

∑’Ë§àÕπ¢â“ß Ÿß ·¡â«à“®–‰¡à¡’Õ“°“√¢â“ß‡§’¬ß√ÿπ·√ß∑’Ë

μâÕß√–«—ß‡ªìπæ‘‡»… ∂â“ºŸâªÉ«¬¡’°“√∑”ß“π¢Õß‰μ

∫°æ√àÕß μâÕß∑”°“√ª√—∫≈¥¢π“¥¬“

3. Azithromycin

3.1 ‡π◊ËÕß®“°‰¡à¡’°“√»÷°…“„π¬“°≈ÿà¡π’È

‡¡◊ËÕæ‘®“√≥“®“°§ÿ≥ ¡∫—μ‘¬“ azithromycin ∑’Ë≈–≈“¬

‰¥â¥’„π‰¢¡—π5 ®“°§à“ Vd 31.1 ≈‘μ√/°‘‚≈°√—¡24,26

· ¥ß«à“ ¡’§à“°“√°√–®“¬ Ÿß ¡’·π«‚πâ¡®–°√–®“¬

‰ª¬—ß‡π◊ÈÕ‡¬◊ËÕ‰¢¡—π °“√„™â IBW §”π«≥ Õ“®‰¥â

§«“¡‡¢â¡¢âπ¢Õß¬“„π‡≈◊Õ¥§àÕπ¢â“ßμË”

¢π“¥¬“ª°μ‘ ”À√—∫√–∫∫∑“ß‡¥‘π

À“¬„®„π‡¥Á°§◊Õ 10 ¡‘≈≈‘°√—¡/«—π (¢π“¥¬“ Ÿß ÿ¥

‡∑à“°—∫ 500 ¡‘≈≈‘°√—¡/«—π25) ∂â“§”π«≥¢π“¥¬“®“°

πÈ”Àπ—° 56 °‘‚≈°√—¡ ®–‰¥â 560 ¡‘≈≈‘°√—¡/«—π

‡°‘π¢π“¥¬“ Ÿß ÿ¥∑’Ë·π–π” ·μà‡π◊ËÕß®“°‰¡à„™à¬“

∑’Ë¡’§à“¥—™π’°“√√—°…“·§∫ ·≈–‰¡à¡’Õ“°“√¢â“ß‡§’¬ß∑’Ë

√ÿπ·√ß ¥—ßπ—Èπ Õ“®„Àâ„π¢π“¥ 500 ¡‘≈≈‘°√—¡/«—π

‰¥â

3.2 PPAG ·π–π”„Àâ„™â¢π“¥¬“¢Õß

ºŸâ„À≠à„π°√≥’∑’ËºŸâªÉ«¬‡¥Á°¡’πÈ”Àπ—°¡“°°«à“ 40 °‘‚≈-

°√—¡ ·≈–¢π“¥¬“ azithromycin ∑’Ë·π–π” ”À√—∫

°“√μ‘¥‡™◊ÈÕ√–∫∫∑“ß‡¥‘πÀ“¬„®„πºŸâ„À≠à §◊Õ 500

¡‘≈≈‘°√—¡/«—π

 ”À√—∫ºŸâªÉ«¬√“¬π’È·æ∑¬å —Ëß„Àâ¬“

500 ¡‘≈≈‘°√—¡/«—π

4. Oseltamivir

4.1 ‡π◊ËÕß®“°¬—ß‰¡à¡’°“√»÷°…“¢π“¥¬“

oseltamivir „πºŸâªÉ«¬Õâ«π ·≈–‡¡◊ËÕæ‘®“√≥“®“°

§ÿ≥ ¡∫—μ‘¬“ æ∫«à“ ≈–≈“¬πÈ”‰¥â¥’26 §à“ Vd = 0.33-

0.37 ≈‘μ√/°‘‚≈°√—¡27 ·μà§à“°“√°√–®“¬„π√à“ß°“¬μË”

¡’·π«‚πâ¡∑’Ë¬“®–‰¡à°√–®“¬‰ª¬—ß‡π◊ÈÕ‡¬◊ËÕ‰¢¡—π ¥—ßπ—Èπ

°“√„™â πÈ”Àπ—°®√‘ßºŸâªÉ«¬ πà“®–‰¥â√–¥—∫§«“¡‡¢â¡¢âπ

¢Õß¬“„π‡≈◊Õ¥∑’Ë Ÿß°«à“§«“¡μâÕß°“√ Õ¬à“ß‰√°Áμ“¡

∂â“Õ“°“√√ÿπ·√ß Õ“®„Àâ¬“π’È„π¢π“¥ Ÿß‰¥â ‡π◊ËÕß®“°

‰¡à‰¥â‡ªìπ¬“∑’Ë¡’§à“¥—™π’°“√√—°…“·§∫ À√◊Õ¡’º≈

¢â“ß‡§’¬ß√ÿπ·√ß∑’Ë¢÷Èπ°—∫¢π“¥¬“ ·≈–·π–π”„Àâ‡æ‘Ë¡

¢π“¥¬“‡ªìπ 2 ‡∑à“‰¥â„πºŸâªÉ«¬∑’ËÕ“°“√√ÿπ·√ß28 ¢π“¥

¬“ oseltamivir ∑’Ë·π–π”‰«â27 §◊Õ πÈ”Àπ—°¡“°°«à“

23-40 °‘‚≈°√—¡ „Àâ 60 ¡‘≈≈‘°√—¡ «—π≈– 2 §√—Èß ∂â“

πÈ”Àπ—°¡“°°«à“ 40 °‘‚≈°√—¡ „Àâ 75 ¡‘≈≈‘°√—¡ «—π≈–

2 §√—Èß  ”À√—∫ºŸâªÉ«¬√“¬π’È ¡’Õ“°“√√ÿπ·√ß ®“°º≈

flu positive Õ“¬ÿ 9 ªï ·≈–πÈ”Àπ—°¡“°°«à“ 40

°‘‚≈°√—¡ ®÷ßæ‘®“√≥“„Àâ¬“„π¢π“¥ 75 ¡‘≈≈‘°√—¡

«—π≈– 2 §√—Èß ‰¥â

4.2 PPAG ·π–π”„ÀâºŸâªÉ«¬‡¥Á°∑’Ë¡’

πÈ”Àπ—°¡“°°«à“ 40 °‘‚≈°√—¡ „™â¢π“¥¬“¢ÕßºŸâ„À≠à

·≈–¢π“¥¬“ oseltamivir ∑’Ë·π–π” ”À√—∫ºŸâ„À≠à6

§◊Õ 75 ¡‘≈≈‘°√—¡ «—π≈– 2 §√—Èß

ºŸâªÉ«¬√“¬π’È ·æ∑¬å —Ëß„Àâ¬“„π¢π“¥

75 ¡‘≈≈‘°√—¡«—π≈– 2 §√—Èß

§”∂“¡ : «—π∑’Ë 7 ·≈– 9 À≈—ß‡¢â“√—∫°“√√—°…“ ∂â“„Àâ

¬“ colistin ·≈– cefoperazone/sulbactam §«√

„Àâ¢π“¥‡∑à“‰À√à

§”μÕ∫ : ·π«∑“ß°“√§”π«≥‡ª√’¬∫‡∑’¬∫°—∫

¢π“¥¬“∑’Ë·æ∑¬å —Ëß„™â §◊Õ
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5. Colistin

5.1 ‡Õ° “√Õâ“ßÕ‘ß·π–π”„Àâ„™â IBW „π

°“√§”π«≥16,17 Õ“®‡π◊ËÕß®“° colistin ¡’ª√‘¡“≥

°“√°√–®“¬§àÕπ¢â“ßπâÕ¬ §à“ Vd17 adult = 0.09±

0.03 ≈‘μ√/°‘‚≈°√—¡ ‰¡àπà“®–¡’°“√°√–®“¬¢Õß¬“

‰ª¬—ß‡π◊ÈÕ‡¬◊ËÕ‰¢¡—π ¢π“¥¬“ colistin ∑’Ë·π–π” §◊Õ

2.5-5 ¡‘≈≈‘°√—¡/°‘‚≈°√—¡/«—π ·∫àß„Àâ∑ÿ° 6-12 ™—Ë«‚¡ß

‡π◊ËÕß®“°°“√ÕÕ°ƒ∑∏‘Ï¢Õß¬“¢÷Èπ°—∫§«“¡‡¢â¡¢âπ

¢Õß¬“„π‡≈◊Õ¥ ®÷ß‡≈◊Õ°„Àâ∑ÿ° 12 ™—Ë«‚¡ß ®“° IBW

31 °‘‚≈°√—¡ §”π«≥¢π“¥¬“∑’Ë 5 ¡‘≈≈‘°√—¡/°‘‚≈°√—¡/

«—π ‰¥â 155 ¡‘≈≈‘°√—¡ À√◊Õ 77.5 ¡‘≈≈‘°√—¡ IV ∑ÿ°

12 ™—Ë«‚¡ß ÷́ËßÕ“®ª√—∫‡ªìπ 75 ¡‘≈≈‘°√—¡ ‡æ◊ËÕ§«“¡

 –¥«°

5.2 PPAG ·π–π”„ÀâºŸâªÉ«¬‡¥Á°∑’Ë¡’

πÈ”Àπ—°¡“°°«à“ 40 °‘‚≈°√—¡ „™â¢π“¥¬“¢ÕßºŸâ„À≠à

·≈–¢π“¥¬“ colistin ∑’Ë·π–π” ”À√—∫ºŸâ„À≠à„π°“√

√—°…“°“√μ‘¥‡™◊ÈÕ‚¥¬∑—Ë«‰ª16 §◊Õ §◊Õ 2.5-5 ¡‘≈≈‘°√—¡/

°‘‚≈°√—¡/«—π ·∫àß„Àâ∑ÿ° 6-12 ™—Ë«‚¡ß ¢π“¥¬“ Ÿß ÿ¥

∑’Ë·π–π”„π‚√§ cystic fibrosis §◊Õ 80 ¡‘≈≈‘°√—¡

·≈–¢âÕ¡Ÿ≈¢π“¥¬“ ”À√—∫ºŸâ„À≠à ·π–π”„Àâ„™â IBW

„π°“√§”π«≥¥â«¬‡™àπ°—π16 ¢π“¥¬“∑’Ë§”π«≥‰¥â

75 ¡‘≈≈‘°√—¡ IV ∑ÿ° 12 ™—Ë«‚¡ß ‰¡à‡°‘π¢π“¥¬“∑’Ë

·π–π” ”À√—∫ºŸâ„À≠à ·≈–¡’§«“¡ –¥«°‡π◊ËÕß®“°

¢π“¥∫√√®ÿ¢Õß colistin §◊Õ 150 ¡‘≈≈‘°√—¡/vial

 ”À√—∫ºŸâªÉ«¬√“¬π’È ·æ∑¬å —Ëß„Àâ¬“ 75 ¡‘≈≈‘-

°√—¡ IV ∑ÿ° 12 ™—Ë«‚¡ß

6. Cefoperazone/Sulbactam

6.1 ¡’°“√»÷°…“„πºŸâªÉ«¬Õâ«π‰¡à¡“° ®“°

§«“¡√Ÿâæ◊Èπ∞“π«à“ ¬“™Õ∫πÈ” ≈–≈“¬πÈ”‰¥â¥’ ·≈–

‰¡à “¡“√∂°√–®“¬‰¥â¥’„π‡π◊ÈÕ‡¬◊ËÕ‰¢¡—π ·π–π”„Àâ„™â

 Ÿμ√ IBW+0.3(ABW-IBW) ‡¡◊ËÕ§”π«≥®“° IBW

31 °‘‚≈°√—¡ = 31+0.3(56-31) = 38.5 °‘‚≈°√—¡ ¢π“¥

¬“ cefoperazone/sulbactam ª°μ‘„π‡¥Á° §◊Õ 40-

160 ¡‘≈≈‘°√—¡/°‘‚≈°√—¡/«—π ·∫àß„Àâ∑ÿ° 6-12 ™—Ë«‚¡ß18

‡π◊ËÕß®“°ºŸâªÉ«¬√“¬π’È¡’¿“«–μ‘¥‡™◊ÈÕ„π°√–· ‚≈À‘μ

‡¡◊ËÕ·√°√—∫ ∂â“æ‘®“√≥“¢π“¥¬“‡ªìπ 100 ¡‘≈≈‘°√—¡/

°‘‚≈°√—¡/«—π ®–‡∑à“°—∫ 3850 ¡‘≈≈‘°√—¡/«—π (§‘¥®“°

πÈ”Àπ—° 38.5 °‘‚≈°√—¡) ·∫àß„Àâ∑ÿ° 6 ™—Ë«‚¡ß μ“¡

§ÿ≥ ¡∫—μ‘°“√¶à“‡™◊ÈÕ¢Õß¬“∑’Ë¢÷Èπ°—∫‡«≈“ ®–‰¥â¢π“¥

¬“ 962 ¡‘≈≈‘°√—¡ IV ∑ÿ° 6 ™—Ë«‚¡ß À√◊Õª√—∫‡ªìπ

1000 ¡‘≈≈‘°√—¡ IV ∑ÿ° 6 ™—Ë«‚¡ß ‚¥¬¢π“¥¬“ Ÿß ÿ¥

·π–π”∑’Ë 160 ¡‘≈≈‘°√—¡/°‘‚≈°√—¡/«—π §◊Õ 6160

¡‘≈≈‘°√—¡/«—π

6.2 PPAG ·π–π”„ÀâºŸâªÉ«¬‡¥Á°∑’Ë¡’

πÈ”Àπ—°¡“°°«à“ 40 °‘‚≈°√—¡ „™â¢π“¥¬“¢ÕßºŸâ„À≠à

·≈–¢π“¥¬“ cefoperazone/sulbactam ∑’Ë·π–π”

 ”À√—∫ºŸâ„À≠à §◊Õ 2-4 °√—¡/«—π ·∫àß„Àâ∑ÿ° 12 ™—Ë«‚¡29

°√≥’μ‘¥‡™◊ÈÕ√ÿπ·√ßÕ“®‡æ‘Ë¡‡ªìπ 8 °√—¡/«—π

¢π“¥¬“∑’Ë§”π«≥‰¥â 1000 ¡‘≈≈‘°√—¡

IV ∑ÿ° 6 ™—Ë«‚¡ß Õ¬Ÿà„π™à«ß¢π“¥¬“∑’Ë·π–π”‰«â

 ”À√—∫ºŸâªÉ«¬ºŸâ„À≠à ·≈–¬—ß “¡“√∂‡æ‘Ë¡¢π“¥¬“‰¥â

®π∂÷ß 8 °√—¡/«—π  ”À√—∫ºŸâªÉ«¬√“¬π’È ·æ∑¬å —Ëß 1400

¡‘≈≈‘°√—¡ IV ∑ÿ° 6 ™—Ë«‚¡ß §‘¥‡ªìπ 5600 ¡‘≈≈‘°√—¡/

«—π ÷́Ëß‰¡à‡°‘π¢π“¥¬“„π∑’Ë·π–π”‰«â ”À√—∫ºŸâªÉ«¬

ºŸâ„À≠à∑’Ë¡’°“√μ‘¥‡™◊ÈÕ√ÿπ·√ß Õ¬à“ß‰√°Áμ“¡ ‡ªìπ

¢π“¥¬“∑’Ë§àÕπ¢â“ß Ÿß §«√‡ΩÑ“√–«—ßÕ“°“√¢â“ß‡§’¬ß®“°

¬“ ·≈–¡’°“√μ‘¥μ“¡°“√∑”ß“π¢Õß‰μÕ¬à“ß„°≈â™‘¥

‡π◊ËÕß®“°∂â“ºŸâªÉ«¬¡’°“√∑”ß“π¢Õß‰μ∑’Ë∫°æ√àÕß μâÕß

∑”°“√ª√—∫¢π“¥¬“ sulbactam ¥—ß· ¥ß„πμ“√“ß 2

§”∂“¡ : «—π∑’Ë 11 ¢Õß°“√√—°…“ ºŸâªÉ«¬¡’ SCr ‡æ‘Ë¡

¢÷Èπ‡ªìπ 1.91 §«√¥”‡π‘π°“√Õ¬à“ß‰√

§”μÕ∫ : ºŸâªÉ«¬√“¬π’È‰¥â√—∫¬“∑’Ë¡’æ‘…μàÕ‰μ√à«¡°—π

2 ™π‘¥ §◊Õ vancomycin ·≈– colistin ®÷ß§«√

μ√«®«—¥√–¥—∫¬“ vancomycin „π‡≈◊Õ¥ ‡π◊ËÕß®“°

¢âÕ¡Ÿ≈∑’Ë·π–π”„Àâ„™â TBW „π°“√§”π«≥¢π“¥¬“

‡ªìπ°“√·π–π”„π¢π“¥‡√‘Ë¡μâπ∑’Ëπ”¡“®“°¢âÕ¡Ÿ≈
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μ“√“ß 2 §à“ BUN ·≈– Scr μ≈Õ¥ 11 «—π¢Õß°“√√—°…“¥â«¬¬“

À¡“¬‡Àμÿ : Scr = serum creatinine

BUN/Scr 10.63/0.81 7.66/0.74 6.24/0.53 8.72/0.29 19.82/0.49 54.42/1.91

¬“ Meropenem D1 Off meropenam
Vancomycin D1 Vancomycin

D11
Colistin D1 Colisin D 5

cefoperazone/ cefoperazone/
sulbactam D1 sulbactoun D3

«—π∑’Ë 1 2 3 4 7 9 11

¢Õß°≈ÿà¡ª√–™“°√Õâ«π‚¥¬∑—Ë«‰ª ÷́ËßÕ“®‰¡àμ√ß°—∫

§«“¡‡ªìπ®√‘ß„πºŸâªÉ«¬√“¬π’È πÕ°®“°π’È °“√«—¥

√–¥—∫¬“„π‡≈◊Õ¥®–™à«¬∫Õ°«à“¢π“¥¬“∑’ËºŸâªÉ«¬‰¥â√—∫

‡æ’¬ßæÕ ”À√—∫°“√√—°…“À√◊Õ‰¡à (peak level) ·≈–

¡’·π«‚πâ¡®–‡°‘¥æ‘…μàÕ‰μÀ√◊Õ‰¡à ‡¿ —™°√§«√

μ√–Àπ—°«à“°“√μ√«®μ‘¥μ“¡°“√∑”ß“π¢Õß‰μÕ¬à“ß

„°≈â™‘¥¡’§«“¡ ”§—≠‚¥¬‡©æ“–°√≥’∑’Ë‰¥â√—∫¬“∑’Ë

¡’æ‘…μàÕ‰μÀ≈“¬™π‘¥√à«¡°—π

∫∑ √ÿª

ªí®®ÿ∫—π °“√»÷°…“‡°’Ë¬«°—∫°“√§”π«≥¢π“¥

¬“μâ“π®ÿ≈™’æ„πºŸâªÉ«¬‡¥Á°Õâ«π¬—ß¡’§àÕπ¢â“ßπâÕ¬

‡¿ —™°√®÷ß§«√»÷°…“¢âÕ¡Ÿ≈§ÿ≥ ¡∫—μ‘∑“ß‡§¡’·≈–

‡¿ —™®≈π»“ μ√å¢Õß¬“μâ“π®ÿ≈™’æ·μà≈–™π‘¥ ‚¥¬-
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