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A Randomized Trial of a Pharmacist Practitioner Model to

Improve Glycemic Control in Type 2 Diabetic Patients
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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.*****

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 (Aic) 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 Aic 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 patients’ 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 ditferent 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.

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

*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 DM' and the prevalence
of T2DM has increased dramatically in the past
decade.” 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.® Several intensive controlled pro-
spective studies showed the efficacy of diabetic
treatments.’® However, these clinical trials
may not reflect the effectiveness in real clinical

11

environments,”"' where many factors are
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uncontrollable. Previous study'® 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.””'* The DSM along with
CDTM in T2DM studies showed that diabetic
patients improved glycemic, blood pressure, and
lipid levels.”™"" 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.'®"
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.***' Therefore the PC model, a new
professional practice in which the practitioner
takes responsibility for a patient’s 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.”” However, several
studies regarding patient’s perspective of dia-
betes by using EM showed that patients’ and
professionals’ understanding about diabetes
seem to emphasize on different domains.”***
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 patients’ physical
bodies.””*® 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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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
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emphasized the role of pharmacists in the
system, aiming at patients’ best clinical and
humanistic outcomes. However, this article

represented only the clinical results.

INPUT PROCESS OUTCOMES
SYSTEM PERFORMANCES | CLINICAL OUTCOMES |
*Practice volume- sanvice time
_ | *Continuity of care / AIC, FPG
QUALITY OF CARE

N

@D PROVIDERS

PROVIDERS ADHERENCE
*Process of care
*Medication intensification

| HUMANISTIC OUTCOMES

QUALITY OF LIFE

H

LIFE STYLE MODIFICATION

PATIENTS ADHERENCE

SELF-MANAGEMENT KNOWLEDGE
PATIENTS  SATISFACTION

i \aking
“Explanatory Mods!

Figure 1. Conceptual model of the relationship between the four fundamental theories,

the quality of care and the outcomes.

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

13,14,18,24

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 management'’ and parameters: o = 0.05,
p=o0.2.

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
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patients, who had at least one A1c performed,
were recruited. After checking against the
study’s 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 m*

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).
Patients’ 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 patients’
assessment (interpreted patient’s laboratory
results, provided physical examination as
patient’s 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 manager'
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 Association’s 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 patient’s
understanding of diabetes by interviewing with
the EM open-ended questions, 2) assessed of
medication-taking adherence by pill counting
and patient’s self-report, 3) assessed and
managed other drug therapy problems, 4) inter-
preted patient’s 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
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and ordered laboratory tests for the next visit.
All approved treatment and medication inten-
sifications by PP were recorded in patient’s
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



Vol 21 No 1 January - April 2011

A Randomized Trial of a Pharmacist Practitioner Model to 15

Improve Glycemic Control in Type 2 Diabetic Patients

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

|

Fasting plasma glucose
(FPG) only

A,

OPD nurse screened by
DextroStrip (R)

Result recorded on
patient’s chart

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

|

Clinical Chemistry Unit

I

Result recorded on
patient’s chart

!

Patien with chart return
to see OPD nurse

White

Nurse checked patient’s
appointment sheet

Green

Y

Usual care
(Medical staff, interns)

Primary pharmacist
practitioner clinic

Figure 2. Patient flow diagram

than 400 mg/dL.”” 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 (x°-
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 (4612 mg/dL vs

39+9 mg/dL, p=0.012) (Table 2).
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Table 1. Baseline demographic characteristics of the patients

UC (n=50) PP (n=48)
Characteristics Number (%) or Mean+SD p-Value
Women (%) 80 85 479"
Age (years) 51.4%9.5 55.4 % 10.2 .051°
Duration of treatment (years) 5.8+ 3.5 6.2+ 3.3 519"
Family members 45+1.3 46+1.8 776"
Income (baht) 4,240 + 3,691 4,666+ 4,172 593"
Health insurance status (%) 1.000°"
Universal coverage 44 (88) 42 (88)
Others 5 (12) 5 (12)
Education level 739"
No formal education 5 (10) 2 (4)
Elementary 42 (84) 43 (90)
Others 3 (6) 3 (6)
Occupation .270*
No occupation or agriculture 41 (82) 43 (90)
Others 9 (18) 5 (10)
Concomitant diseases .245"
No concomitant 15 (30) 19 (40)
Hypertension or hyperlipidemia 35 (70) 29 (60)
or proteinuria
Medications .459"
Monotherapy® 18 (36) 16 (33)
Combination therapyd 32 (64) 32 (67)

“Using chi-square tests, “using t-tests, “monotherapy = used sulfonylurea (SU) or biguanide (BG) or insulin (ISL)
‘combination therapy = used combination of SU+BG or SU+ISL or BG+ISL or SU+BG+ISL

Table 2. Baseline clinical characteristics

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

Characteristics Mean+SD p-Value
Body mass index (kg/m?) 274 26+ 4 102
Systolic blood pressure (mm Hg) 12919 12318 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 m®) 7414 7111 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

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

mercury, SD = standard deviation
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1. Process Measurements. The process
measurements highlighted two particular issues,
1.1 Provider Adherence to ADA’s
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.

Table 3. Provider adherence to ADA’s recommendations to process-of-care in UC and PP groups

Baseline (%)
Parameters AUC (n=50) PP (n=48)
Retinal examination 2 (4) 0
Proteinuria screening 5 (10) 2 (4.2)
Foot screening 0 0
ASA prescribed 5 (10) 7 (15)
ACE inhibitor prescribed 17 (34) 14 (29)
Lipid profile testing 40 (80) 33 (69)

12-Month (%)
p-Value® UC (n=50) PP (n=48) p-Value®

162 2 (4) 23 (48) <.01*
.262 12 (24) 40 (83) <.01*

0 29 (60) <.01*
.489 11 (22) 42 (88) <.01*
.607 20 (40) 36 (75) <.01*
.202 41 (82) 44 (91) .158

*Using chi-square tests, *indicate a statistically significant difference at an alpha level of 0.05.

ASA = acetyl salicylic acid, ACE = angiotensin-converting

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).

enzyme

1.2. Providers Intensified Medica-
tions among Patients with Poorly Controlled
Clinical Parameters over the ADA’s 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..
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Table 4. Frequency of medication regimen intensification in response to poorly controlled clinical

parameters

Clinical Parameters

FPG>130 mg/dL

A1¢>7.0 %

SBP>140 mm Hg or DBP>90 mm Hg
LDL-C>100 mg/dL

Total medication intensified/total visits

Medication Intensification Rate (%)
ucC PP p-Value
65/287 (22) 123/214 (57) <0.01*
29/213 (13) 125/234(53) <0.01*
3/25 (12) 20/36(55) <0.01*
9/24 (38) 23729 (79) <0.01*
106/549 (19) 291/513 (56) <0.01*

*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:

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

o

8.5 4

HbA1e Level (%)

754

baseline 6 mo 12 mo

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).

B: Fasting plasma glucose
(repeated-ANOVA, p = 0.01)

FPG (mg/dL)

120

baseline & mo 12 mo

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

groups.

The proportion of patients whose A1c
level achieved the ADA’s 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)
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Table 5. The proportion of patients whose A1c level achieved ADA’s recommendation at the end

of study
Hemoglobin A1c Levels ucC PP
<7.0% 2 (4) 12 (25)*
>7.0% 48 (96) 36 (75)

*tested by chi-square and p<0.01

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.

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

and after study

Pre-test Post-test
ucC PP ucC PP
Clinical Parameters Mean = SD (n) p-Value Mean = SD (n) p-Value
SBP>140 mm Hg 150 = 11 (25) 151 = 12 (36) .498 129 = 15 (25) 131 = 16 (36) 747
DBP>90 mm Hg 89 x 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

*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
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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
studies1”>'’. 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 model’s success may be the ability of
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the program to overcome “clinical inertia”.
Clinical inertia has been defined as “failure to
perform a needed service or make a change in
treatment when the health status of the patient
indicates that such an action is necessary”.”
Studies on physician management of blood
pressure, and diabetes suggest that physicians
often fail to make changes in a patient’s medi-
cations when indicated.* ** 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,” 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.*®
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.** 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.'”"" 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.'
Second, this study adopted the EM in order to
help the pharmacist practitioners understand
diseases and illnesses from the patients’ per-
spective® which other studies have not been
evaluated.”””'” 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 patients’
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 ADA’s
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 tinding 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.

Keywords: Cost of cancer care, cost recovery, chemotherapy
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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 patient’s 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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Introduction

Osteoporosis is a common and serious
disease associated with aging which affects
an estimated 90 million people worldwide."*
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.”* 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

Organization’s (WHO?’s) 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.°° 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 WHO?’s criteria, around 42,000 hip fractures
occurs annually’. 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.* 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
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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.*"*

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.’
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.*"*"

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
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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

0Steoporosis.

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 “Bouchard
Three-Day Physical Activity Record” for

assessment of energy expenditure in adult
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in Canada'' 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

Quality of Life in Postmenopausal Women with 41
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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 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




42  weun pnssulsswenna (desnalng)

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 94.69x24.76 which were
transformed into standardized quality score
(0 to 100) was 34.86x15.67. 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-
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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, Cronbach’s alpha of total score of each domain, and

total quality of life score

Total score n Range
Pain 134 0.00-100.00
Physical function 134 1.47-98.53
Social activities 134 0.00-100.00
General health perception 134 0.00-100.00
Mental 134 0.00-83.33
Quality of life 134 6.25-80.63

Standard Cronbach’s
Mean Deviation Alpha
30.34 25.27 0.837
36.82 21.52 0.926
44.53 22885) 0.675
44.47 18.53 0.590
24.60 15.59 0.760
34.86 15.67 0.841

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,
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Osteoporosis: A Case Sudy in One Hospital

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

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.

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

Health Concerning n Range Mean Standard deviation

Osteoporosis drugs

Alendronate® 58 2.00-89.00 26.04 24.17

Risedronate® 69 1.00-120.00 31.25 27.88

Ibandronate® 33 1.00-54.00 19.73 12.88

Raloxifene® 23 4.00-126.00 50.83 31.57

Calcitonin nasal spray 17 1.00-78.00 22.12 22.01

Strontium renelate® 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

*Original drugs
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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 patient’s QOL was
affected by five predictor variables [labor,
housework, duration of menopause, energy

expen diture (Kcalsd), and dietary score].
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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 ($=0.330),
duration of menopause ($=0.173), housework
(B=0.163) and dietary score (f=-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 0.688 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, R* = 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
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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 patient’s 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,
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without difficulty or with little or moderate
difficulty. The mode of transportation “taxi”
would be a good proxy for “bus” 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 ‘not at all' in this item
but if they are asked about other activities
such as eating out, they can do these activities.
Hence, the activity “eating out” would be a
good proxy for “visiting a cinema” 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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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 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 ug/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.
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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."® In addition
to isoflavones, soybeans contain a large

number of bioactive phytochemicals such as

phytosterols, protease inhibitors, and inositol
hexaphosphates.'™ 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.*® 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.” These
three conjugated of genistein, daidzein, and
glycitein are found in an approximately ratio
of 6:3:1, respectively.”® Several studies' " 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.""”"" Further, isoflavones in
soymilk can reduce hair growth and hair
follicle dimensions.” These findings have
encouraged soy isoflavones as possible topical
alternative agent and surge of interest from
the cosmetic industry.

Different researchers®™*'®'" 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
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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 studies'*®'®'*'®
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 (45°C) and then

Performance Liquid Chromatography

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 um 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 um 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 pL
loop and a Model UV 6000 photodiode array
detector was used for analysis by liquid
chromatography. A Phenominex C18 column

(250x4.6 mm LD., particle size 10 um) was
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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.
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Figure 1. Gradient profile in the HPLC analysis of soy isoflavones

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

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 uL.

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 ug/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 ug/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
(a=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%

Performance Liquid Chromatography

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 Yyields of genistein and daidzein were
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obtained with ultrasonication procedure, which
showed the amounts of 272.27+6.83 and
343.53+6.18 ug/g respectively; while the low-
est yields of genistein (101.45+5.75 ug/g) and
daidzein (165.64=.89 ug/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 “cavitation”.

Cavitation is the phenomenon of formation
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of very low size air bubbles, approximately 1
in 1 million meter (micron), produced by
a flowing liquid, generating high power of
energy, accordingly.” 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.

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).

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.
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
Extraction Methods (ngsg)
Soxhlet (A) 101.45%5.75
Shaker (B*) 242.24+8.42
Stirring (C*) 248.69+5.12
Ultrasonication (D) 272.27+6.83
Vortex (E) 173.27%5.65

Daidzein
(0)% (ngrg) (0%
5.67 186.11+6.31 3.39
3.48 235.48+10.22 4.34
2.06 251.01x3.54 1.41
2.51 343.53%6.18 1.80
3.26 165.64+0.89 0.54

*Only shaker and stirring methods were not significantly different

CV = coefficient of variation, ug/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 ug/g for genistein and 106.27-177.12
ug/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.*

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.*

The linearity was determined using five
concentrations of both standard solutions of
genistein and daidzein in the range of 5-30 ug/
mL (n=3). The regression equations were
found by plotting the peak area (y) versus the
isoflavone concentration (x) expressed in ug/

mL. The result showed good linearity with
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calibration curves for genistein and daidzein were
Y = 6.0806 X 10° + 354440 and Y = 4.8209 x 10°
+ 200815, respectively. The correlation coeffi-

cient (r*) for genistein and daidzein was 0.9998
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and 0.9999, respectively, as shown in Table 3
and Figures 3. The (r?) 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 (ng 7g) (ng 7g) (ngsg) (%) CV CV (n=6) CV (n=6)
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

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

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

linearity
Concentration Peak Area
Isoflavones (ng 7g) n1 n2 n3 Average CV R*®
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

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

by a HPLC system

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 ug/mL). The validity of

the method has met the requirement of AOAC

References

1. Rostagna MA, Araﬁjo JMA, Sandi D. Supercritical
fluid extraction of isoflavones from soybean
flour. Food Chem 2002; 78: 111-7.

2. Rostagno MA, Palma M, Barroso CG. Solid-phase
extraction of soy isoflavones. J Chromatogr A
2005; 1076: 110-7.

3. Georgetti SR, Casagrande R, Souza CRF, et al.
Spray dry of the soybean extract: effects on
chemical properties and antioxidant activity.
LWT 2008; 41: 1521-7.

4. Rostagno MA, Palma M, Barroso CG. Microwave
assisted extraction of soy isoflavones. Anal Chim
Acta 2007; 588: 274-82.

5. Pe?alvo JL, Nurmi T, Adlercreutz H. A simplified
HPLC method for total isoflavones in soy
products. Food Chem 2004; 87: 297-305.

6. Rostagno MA, Palma M, Barroso CG: Ultrasound-
assisted extraction of soy isoflavones. J Chroma-

togr A 2003; 1012 119-28.

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.

7. Kao T, Chien J, Chen B. Extraction yield of
isoflavones from soybean cake as affected. Food
Chem 2007; 107: 1728-36.

8. YulJ, Liu Y, Qiu A, et al. Preparation of isofla-
vonesenriched soy protein isolate from defatted
soy hypocotyls by supercritical CO,. LWT 2007;
40: 800-6.

9. Rostagno MA, Palma M, Barroso CG. Short-term
stability of soy isoflavones extracts: sample

conservation aspects. Food Chem 2005; 93:
557-64.

10. Rostagno MA, Palma M, Barroso CG. Pressurized
liquid extraction of isoflavones from soybeans.
Anal Chim Acta 2004; 522: 169-77.

11. Liggins J, Bluck LJC, Coward WA, et al. Ex-
traction and quantification of daidzein and genistein
in food. Anal Biochem 1998; 264: 1-7.

12. Achouri A, Boye JI, Belanger D. Soybean
isoflavones: efficacy of extraction conditions and

effect of food type on extractability. Food



58

waun anssulsswenuna (Usinalne)

Research Inter 2005; 38: 1199-204.

Dixon RA, Ferreira D. Genistein. Phytochemistry
2002, 60: 205-11.

Kim S, Kim S, Lee J, et al. Protective effects of
dietary soy isoflavones against UV-induced
skin-aging in hairless mouse model. ] Am Coll
Nutr 2004; 23(2): 157-62.

Draelos, ZD. Skin lightening preparations and
the hydroquinone controversy. Dermatol Ther
2007, 20: 308-13.

Chiu A, Kimball AB. Topical vitamins, minerals
and botanical ingredients as botanical ingredients
as modulators of environmental and chronological

skin damage. Br J Dermatol 2003; 149: 681-91.

20.

17 190 InIINlsIweLa

Lazarus MC, Baumann IS. The use of cosmeceutical
moisturizers. Dermatol Ther 2001; 14: 200-7.
Seiberg M, Liu JC, Babiarz L, et al. Soymilk
reduces hair growth and hair follicle. Exp Der-
matol 2001; 10: 405-13.

Siriwan S, Nanthana C, Patcharaporn P, et al.
Improved extraction method for evaluate and
andrographolide in fahtalaijone using sonication.
Agricultural Sci J 2006; 37(6): 419.

Ruengvisaet N. Method validation. In: Sripa K,
Hemintaraporn J, Ratanavijit P, et al, ed. Good
Laboratory Practice: Drug Quality Assurance.
Bangkok: Mahidol University Press, 2005: 95-
101.



NIna: Toxicology

ﬂaﬁwﬁﬁﬁfmqﬁi: IALNBUL uadayansITmIanngse UM TINTANAUINUA BN INGN
299eeLn BNIIN LSINeNUNadsNT e TRuIaslasn wnIesea 24 o lusnnduiaainin

3 U uazfiuwndanlsawsnunadis g nyszinaldusnsagnaniienng

NBINYIVDINRAN N AIVAUNRY: LARLAZNBINYIVDI 'lsnag:u

NYI5IN

Insect Repellents Toxicology: Chemistry and Toxicology of

Pyrethrins

suny @ N3, n.a. (10 Ane)*

UNU
Uszinalnoduwdszinaluiaason Mdn
Lma'aﬁag’mﬁmmmwiﬁuﬁmmqa LT gI8Y
o ' A = o & o A
JAUVSIEER Faduwimnzlunsingeldidansan
waz el aNaa Y miﬁﬁmmdmwwzﬁuﬁ:
& aa Aa \ o ' ° 9
gameiduiznsng weied s wminmvlmmamqu
& ¥ a o & o a A ' Aa
NINNA NITITHRAN N ANIANTD bALNRINT 13
o A A . A Aa o
We353% (Pyrethrins) 3aiflumafanwienfouls
A I A o o A A & [y
WazbhoI N uNAa A M luaIATauNwITe b
nouazdiAu i luwiw  3aduau sslunis
QN °’m%’uq@maﬁa§j1uﬁm

%

a
WeID

a

3% (Pyrethrins)'*
WeTsTwidu 1aeiifidueyWus (deriva-
tives) w849 13 ﬁ'@nﬁjm pyrethrum naan bl

A3eNaLUYINIA (chrysanthemum) viiav89

w“ A a U 1 v a v &
Wﬂiﬁiuﬂ’lLLUd@l’mIﬂN i']ﬂ'ﬂ']\']l,ﬂll"ﬂzvl,(ﬂl,ﬂu
2 3ha

We3ssuaidan 1 (Type I Pyrethrins)
1Hunwedssui ladfinaglosnls (cyano group) lu

U

1as9 19 @208191%% allethrin, bioallethrin,
cismethrin, permethrin, phenothrin, resmethrin,

IWag tetramethrin

CH,
H C—C/ Q
T A\
HC c—0 CH,
HSC CH3 CHg—CH=CH2

o]

su 1 laws Swmaafives allethrin’

*ﬁmﬂﬁayamuazﬂﬁwm T5INELNRATNT WA IANEIRLNAAR



60  weun wnysulsewenuna (desnelng)

cl
a—c’ 0
A LY
HC c—0
CH,
HiC  CH, o

E‘]J 2 Iﬂix‘] Feamaalves

permethrin®

o a A a

WossIurian 2 (Type II Pyrethrins)
Lﬂuﬁﬂ%ﬁ%uﬁﬁﬁg%mh (cyano group) 1w
lass 9 cyhalothrin, cypermethrin, deltame-

thrin, esfenvalerate, ilas fenvalerate

Cl Cl

E‘]J 3 Iﬂix‘] Famaalves

cypermethrins

o N
CFy 0‘ o
a
CH, CH,

E‘ﬂ 4 Iﬂix‘] Famaalves

cyhalothriné

z‘ll 5 Iﬂi\‘l Framaaives

piperonyl

17 190 InIINlsIweLa

' o v A a Aa A =
ANULANA1INBY IR TIUNAnTa ladl
wiloonlu azfsadesiuansuzanuiuis
dl a J ldl @ a A a dl o va &
Mmiatn lasne3ssuriian 1 azvldlenuis
Awluanwmzuedans w (fine tremor) Hn13
@au wasf A (reflex hyperexcitability) n13
o o o vt Ao a . >~ v
U WA AN ndaUn@ (paresthesia) @338%
fioansld (hyperthermia)®®® maeANEIoTU
phaf 89 zvliiiaanuiduiwluansucaas
nIdwIatwaanuInEaln@ (profuse watery
salivation) 8113 % (coarse tremor) Ja1N13TN
(seizure) wu@ @ (coma) ansleauln (pul-
monary edema)®®® lagnaldus1ws3ssushia
A a & A ' a 4 @
n 2 asfienuiuivainninsdan 1 mansdn
J:UUUse WMBUNLEAA (sympathetic activation)
ANt LHuNaN1INMINWEI I uNadD
a a . [ 4 a a
@318 (adrenaline) WAZUBIDTATUIAW
. A o & & A Ada
(noradrenaline) wulansanuiiufnniiaan

NUIFITUTRAN 1 wash 2

nalnaaiilwis (Toxicological Mecha-
nism)***

nalnanaudlufsuesnessiuin daudng
azfudaull undigiuedunslivaslszns lasd
Lﬂmmyﬂ’lsaaﬂqﬁ;ﬁlzagﬁ sodium W8z chloride
channels ﬁm']m"ﬁwiuma WeST3uazdudInis
wadne IWilnumerinew (action potential) lu
el Lﬁ@ﬂiﬁﬂgmirﬁﬁlﬁ%mdﬁ “conduction
block” wmzfine3suanududuaazlliaou
mM3viausedszs mIuaui n (sensory neu-
ron function) We3t3urfiafi 2 a:duada chloride
channels #LApa9097Ud15U GABA (GABA-
gated chloride channels) Fadunalniieune

o mItnludf ldsuisanieisiuriia 2



Vol 21 No 1 January - April 2011

Tasnald  WessSuuasweSntendasi

anusuwzlumaiafs (selective toxicity) 3
1 A a I a 1 ' a 6

naMfe wlanuduindauuasannninly “af
Wosgneauy Taswudn anuduisluuusinu
ﬁ]:mﬂniwﬁwﬁﬁm’lum&wﬁﬂa:mm 2250 YN
wossswmbiiiaanuduiwluanwuenisrinla
\iaauwia (paralytic poison) lwuuaslaadng
o132 3endndw “quick knockdown” uaz
lupwnan aisawaazriliansld Tu “adidoegn
o v A o “ A A P £
dreul WoIpTuLazWeIsIuu 1INuNeangnd
' . A o v A a
¢a sodium channels T9vihlAlAaansALLLY
A A& '
N9%id (type I motor symptoms) L@AAINN
& A A6 v & o &
dufisnanlu adiRsigndrounnuaiannannms
a = a . <
fnsuasuudasaas 1safiagresiaialas
NITUIUMT AUWUSZla 1583 (ester cleavage)
v v aaa a V L= A 1
wirawaolfnsoreandietn u aitn 15w
wn 9z@a (resistant) GaWHITIVUAZWEITIONG
wddanzdanulide 1alnguitiind a "o
faunz (rodents) lupwiafi_sw1n 9 azmldiia
81BN W LAwlaiasIng (ataxia) la Ans
anwilounydroneisiudunauwu g azvild
e 3eneuadTas (necrosis) duLazla

17 NAANNTITUTIAVINEI TN

tﬁu . o, . [ ) .
19w (impurities) og 1Bu pyrethrosin
2L A wa & ' P o &
Fsdaoe WuaLdu 19naniuw (allergens) AIUY
8199z WUU AT AUANINSHIMTINAITUL
mudumelald wenanipisiuud lu_asvas
NARAMIINIauLNaIsdanazinsl T 19Usznau
71%8 piperonyl butoxide 8nedas (31 5) lagf
nalnanutiufiwuas piperonyl butoxide wi
geladidunnsnuuite wdi@aindany uwwsnu

o & &l ° v a A

mM3gugaan lrdnlglunsviaoneIsIwlunuas
o Y e a a £ v J/ A o €
mldnessSueengndlawiuin lusmenlu @l

K » . . <
LREIQN@AI8UA piperonyl butoxide TBBNIND

a

fisingvasndanmaindaunas: 01

LANUANBINGI2DY 1INFNNEIDIN

A o 6 . o >
wioavawled (enzyme inducer) MwsU
hepatic microsomal enzymes' 7il58% « a4
piperonyl butoxide fia 14w wAuwsIsTn 1w
wranf sl uazldludg adiderndadsa
d' s 1 o €
nanduatlu a7

n155n81°%° anfunissnewnuudsau
UszaaiuazINB191801N13 (supportive and
symptomatic treatment) MSAWNEIBIWAZYINA
Wuluaiae adul” andun Yraras veTen
Audn I ludSanaann wIsanududu 9 019
a =) =} o U
AauualulinnIaainisnduaiuintd viee
anafiuranglnasanuin (watery salivation)
auawu’ﬁﬂﬁrngﬂmmﬁ Wiﬁﬁ'@ﬁ'@lgﬁ"ﬁmjw
aasunluWa We¥ (organophosphorus) N

" o ) .. o
21NNINBNINNY (systemic toxicity) TLNAUH
mulu 4-48 Talusnas ul eI IanATE
Uradsee wazwasiduainisiedn@nwudes
IUeINIhe T wiuwinen Wuansnwu e
laivay wazting @ axmIinuaznue Auains
‘ﬁﬁ;umdﬁ q@lumsmmnmﬁfluﬁmmﬁ'ﬂ%ﬁ%u

AN 1A o [y
lumenlifionmsunsnden ansazwglylaies
T 6 M anuRaUn@NAsINUAISY “UR N9
Rawug (paresthesia) azwielyldiasnielu
12-24 Tlu9 WINMITNEI NN wdnIT TR
a A A a A ' @
Fariudn1usaanidu 1w seldluszau

=
A2

NIANEN
AT lusnauanlaawenia i@annigians
7 \deu niumvanugsngunasaiinanigld
Anlddszanm 1 Tefaile L@nunizaanin ua
A a A A Y a
21m3au 9 Uné lifledawl “auiun
Physical examination: WNL E4V5Ms,

no seizure



62  waun wnysulsswenuna (desnealng)

Assessment: mm@ﬁ'uuqaﬁﬁaﬁ@nﬁuﬂizﬂau
&8 0.3% d-allethrin S duwesssusian 1
pmsfimanuld da annnsdn fupisuniuw
(anaphylactic reaction) uaz#aaaaNnaLNF9 (bron-
chospasm)

Management: l4@89819%189 LALBEIN
TAmsswnuIudluama 1 ﬂ%'wiaifmﬁﬂﬁaﬁﬁw
1 Alansy 1 A% Aaeugihdszanm 6-8 T2l
UNABINIITN 8INITUN LAZHADAANNALNTY
lagsnsanueIms

Follow up: fihulifansfiadndla 9
lidgninss Lifidjsopiiud wnsnawig
ﬂ&'uﬁwuvlé’lui'ujﬁuu

591786 1ilesann 1raadazNTng
'ﬁ&l%ﬁ%uﬁﬂﬂ’]&lﬁf’]LW’]zluﬂ’liLﬁ@]ﬁH@iaLL&JENM\‘i
(selective toxicity) vlwiduiifioallundasimat
MAAUNAIANTWITOU LLﬂ:ﬁﬂ’J’]mdmmdﬁﬁ]:Lﬁﬁ
Wi o

M3 We wesHIuluauiatesluvldife
1mIiE laganndumssnsaine1nns nsan
n139adu (GI decontamination) "w1In¥Nle
dluddedy lasuUn@udy o1 Wl 1INg
ﬁ'ﬂ‘%ﬁ%ulugﬂmadlﬁa LT% BN LLNuﬁuqdﬁ
El,ﬁﬁ'ULﬂ%aqvlaiﬂqq"le\h SRR AR R ITE P LV {ARTa O
Aududla lunydin “wd Tuztuuuves wadvu
i 139udu (propellent) %%amaammﬁgﬂ
8uadlWea (emulsified concentrated) N3819YiB
azflanu wslunisifarinls an (aspiration) uaz
ziiadaauinain 13ted (chemical pneumoni-
tis) wonantiu Gelidnanguinnaiuiudue
ﬁmhﬂa@mi@@%uﬁﬂﬁﬂaﬂﬁnﬁm'iNmsJVL@T

ilesnnszuznalunaifiafs (onset of
toxicity) a:agﬁﬂizmm 4 Tluaiuadretay

o e, o A 2 & A o &
mﬁu;dﬂ’s glTasaaa1ua N1 dn" 991 du

17 190 InIINlsIweLa

AAN v o a a & o
I@ULﬂquﬂim'ﬂ‘l@i‘UWUjﬁiuuql,ﬂu‘ﬂ’]uﬂuuqﬂ

A & 1 a [ 53 = v
MiﬂLﬂ%ﬂiyﬁ'm?ﬂQ&lWLﬂH LW banNLan H G@’]F_lq

@
oo o o oA a PN a
;d NIS@]‘]_]SH’WI’J LRSHNUAINUL I LWUNITILNG

U

A A

M IunIngaunMIian

n1sifindjnse198un (anaphylactic
reaction)’ 1% epinephrine (adrenaline) las
fanaaiiie wiatnldAInts (1T 0.2-0.5
#adn3u N0 5 W) wiansaiINIIMABALREAM
(11w 1% epinephrine luwanaududu 4 lulasniu/
faddas weadvasaldoaluaassa 1-10

@ a & Y o ak
lulasnsu/wnfl) wananun drann3o9luadn
v v 6a al [ = 3 a P
doslaaidla dovesduuudia ldoandiaud
Woswe quasznumadumizla uazld 13
NAWNY

Aa [

nistnaaananvailnsd (broncho
spasm)® 1% 0.5% salbutamol 2.5 HaANTH Wik
v ' a . . =
L’IJWMYI’]GLGI‘LLW]UI% (inhalation) #1% 5-15 41N
TR 3-4 939 lapfaausannisidusedrala
uazANNAUlaRAGE

n1siAmain1sen (convulsion)® W
diazepam 5-10 faAniu (Fln) 0.2-0.5 fad-
n3u/Alandu(idn) mlann s-15 wafl nadllien
diazepam ldud 30 TaAnTwudrdslingadn

Aasanlden phenobarbital #3a propofol

un *gﬂ
v A A = ' Aa °
WoSHIW 1u 1vuuaIndanuawizle
QREITIT Fonltidn wdsznovluniadmum
AMAALNRIANLIWTON LTU Lﬂiﬁa@qma:mﬁ;@
Augy Fuduanu windld wie ndnludwu
s = [ a J u/ a a
lauRE AU duRBIWAUTRA LA US N 89
WESTIUNOTU nswi bazanuuis g9 dn

[

MITNEAWAINT Ue wlngilanaseingunss

v

way



Vol 21 No 1 January - April 2011

1an 1591989

1.

National Pesticide Information Center. Pyrethrins
& Pyrethroids. available at: http://npic.orst.edu/
factsheets/pyrethrins.pdf Accessed Apr 1, 2011.
Bradberry SM, Cage SA, Proudfoot AT, et al.
Poisoning due to pyrethroids. Toxicol Rev 2005;
24 (2): 93-106.

Anonymous. available at: http://www.alanwood.
net/pesticides/allethrin.html Accessed Mar 31,
2011.

Anonymous. available at: http://www.alanwood.
net/pesticides/permethrin.html Accessed Mar 31,
2011.

Anonymous. available at: http://upload.wikimedia.
org/wikipedia/commons/8/86/Cypermethrin.svg
Accessed Mar 31, 2011.

Anonymous. available at: http://www. farmche-

a

fisingzasndanmyindausas: 03

LANUANBINGI2DY 1INFNNEIDIN

micalsinternational.com/images/structures/
largeview/ lambda-cyhalothrin.gif Accessed Mar
31, 2011.

Anonymous. available at: http://upload.wikimedia.
org/wikipedia/commons/0/02/Piperonyl_buto-
xide. png Accessed Mar 31, 2011.

Soderlund DM, Bloomquist JR. Neurotoxic
actions of pyrethroid insecticides. Annu Rev
Entomol 1989; 34: 77-96.

Klasco RK (ed): POISINDEX? System. Green-
wood Village, Colorado: Thomson Reuters,
(Vol. 148 expires [6/2011]).

Committee for Veterinary Medicinal Products.
Piperonyl butoxide. Available at: http://www.
ema.europa.eu/docs/en_GB/document_library/
Maximum_Residue Limits_-_Report/ 2009/11/
WC500015679.pdf Accessed Apr 1, 2011



Walnits 21993500 nulsABaLAST
Melatonin Circadian Rhythm and Major Depressive Disorder

IUND ’J’]Aﬂ%’]%%ﬁ, W.U*

lsaduaodia major depressive disorder
(MDD) LﬂuisﬂﬁwuvlﬁliaﬂimUﬁé"mwmm"gn
e (lifetime prevalence) Uszanmiasas 12-
16 lutlzing nigawinuazluglal™ Tuedy
wifazwuanugnlinduiaiiionndt u ludszne
rﬁﬂuwuqunﬁ 12 1@aw (12-month prevalence)
Souaz 2.93 uazluiszinadu wummqn%%’i@l
WneTasaz 1.96° ndszindlngannns 139
ol w.a. 2546 WUANTNTRLAL 3.2 B9
Uszanmm i Sdthelsaduaiiie 871,744 11e°
luszaulanyszanavin 1ud a.a. 2020 lsaduiain
s Rfiddonwnaninumduduay asvas
nlsaszuualauazraaaiien

nsinslsaduiairludagdu ulng
SnndnsuiuiaifeangniUsussuy 150 e
U3z i@ serotonin WAL norepinephrine bauA
puATuEaTha 10729 (tricycle antidepressants;
TCAs), MAOIs (monoamine oxidase inhibitors,
SSRIs (specific serotonergic reuptake inhibitors),
w38 SNRIs (serotonin norepinephrinergic
reuptake inhibitor) Taidlufiweusuiielss " nEaw
lunssne wdadasldiiaww 4-6 “Uandk 3az
WAUKA' Tt ofle enunduasisiia TCAs Wuwen
fisangndee i eusz m (neurotransmitter)

Aludanzudsz Uy monoamines 33v1ALAAKS

sulaiftsdse afldunn® lwamefouiGuahaia
SSRIs w38 SNRIs iianaaw lifiellse savaanin
WALAANANITNUAANITNUATULNA  (sexual
functions) YaeUNNI AL (arousal) Wazn1s
fi990 awea (orgasm) ldfsiauaz 36 o9 43"
duiu unqligiheliswiielunisins (non-
compliant) "’ wananit lumsadiin wui I
wnninseas 30 hinay wavRan1INIIGILEN

v
512,13

WAl 3anmsansnansgud (multicenters)
lu wigowin fihelsaduaialdsy citalo-
pram a1 14 “UaRk wudn Haaseey uwed
dansinmTesa: 47 (ldaay wasiasas 53)
uaTNaaWI89ININT (remission) Sauaz 33"
nmsanmluwdszinalnelas sute a9 nas'”
WU ;jﬂwﬁ"lﬁ%’ums%’nmﬁwmﬁﬁ@ TCAs
wio SSRIs fdammyliaey wasden1ssnuni
12 “Ua Souaz 27.3 WAz 43.8 AWAIGU LA

flvhowisanenms 71 12 “Yan# Sauaz 50

299938u3% (Circadian Rhythm)

Tusou 24 lus  Anwiadeaufifivua
WATTDVIUAINMBUAN 8w laln na19In ( 39)
LAZNANNAK (HQ) INAAENIINIRBATIIIRD
AINTINTIA MINIIAAL/NITAN  NITHU/

NMINNHEY  FINNINITNNIUVBITEUY 35INEN

“AAARIMINNIATITIIANTAN AT ACUANEAN @ NWIINDIFY IVAIUATUNT



Vol 21 No 1 January - April 2011

Aa

natwad1aluseniy  anfilgu izﬁuqmwgu
mulusame Fmrzmmatseslandsg san
mMtuped”sngle wie 8amnIDUaIeIa7
paaa’l " Galawund Nﬁm%mﬁa:gﬂﬁﬂﬁu
las@rmuruadsniznielu (internal pace maker)
ﬁ]’mﬂuﬁmuquﬁ suprachiasmatic nucleus (SCN)
lu qulalunad (hypothalamus) 289 na9 law
Tigwiy mwanafiania S9anmeouen ms
auvadisaslsz nls SCN RERELIATRST,
lalae serotonergic pathway 37N raphy nuclei
wae wwanlnfiu (melatonin) andaxlwiiies
(pineal gland) Fanaaunluwainaisfin uaz
wouaslugaenansin Wesanu ¢ Seduaduda
n1IMAT 1507 Goin 2993300 TUBINIINAS
wanlniin 393adludazia (indicator) fian Ko
PBINIILIIVTIOVINVITNINNY  (endogenous
circadian body clock)"

MIMBUaTInd szmelu (free-running
rhythm) 9300299371 24.5 9 25.25 Falug®?
MIRIANULANA1991N29931I81T0 DI BN 1BUEN
Wwnes  dldinszuaunisdsunanaisluiy
mowenly saesesnuwiiuszse anulid sandas
289299971 89T uGen g oty r;j‘?'i
JugnuaIan (time zone) Vlﬂﬂ'dﬁ;wmmﬂmﬂ
NAIAINIIUBNANINIEUNNIN AN
la saadasvevivasianelunulsassauin
mouan azvildiienguainaiaudn (jet-lag)
Satsznaudis aamssewndsluaainatsin
ifleenms anudiudidanauanuazay 1WA
Tumsriemanss anau/awdiswld wezenn
lilsaanufalndinisensuaiugas® 293308
PAITINLITADY § UTUeNAILANINIALkAN

T A TI%en Jo01W1T WazNINTINNIS Iau

wailnitn w9essauin nulsadaasn 65

16,23-25

5uq o 9 slunsnasiud e
FudsmmaswanIninz? dadunszuiunsi
Lﬁ@%‘uﬁhumo retinohypothalamic tract nlw
8ABINNI9IIHEN  wastiunsandalunsringn
Tuaudn@ uaz wsnaaemsludiholsaduiain
srunarnliavesmmaswalnin luneu
na19An (advance phase) Aasatu wanniiu
nasausInTfuas/niefldsuainnionen
sy fiuasesseuSunasmananld = msl
wanlnfiudeuues 39728UT0993700 U0

3"1\‘171']2]1‘1;{ 2AARBINULIANAEHEN WASTILLTE

Wd‘ a [~3 [~3 33
miuausl,ua‘n LNABINIILIALLAN

Taguiasinuanaialnfveasrsassauin

2INITLRZANNRAUNANIIIIINI18 VB
130T ULAIINLIVENDIAINN " UAUTNUAINY
AaUnGv0979937007% laun

1. N15NINITHAL/AnHadn@*>°
Athelsaduaiininfesa: oo fdgynisains
UOWAAL wazdlaInnsdne sawwdsluainasin
wardyninisueuidudadonannviligiae

= v 6 a =1 0 L3 v
Tsaguanlunuunng dnsdnsinuin drla
diholsnfuiainaauaunadiu (total sleep depri-
vation) 11INAAIMITULAITEEe WlaTesaz
A & & ., '
40-60°"* Gyanadunanmsasdilna (reset-
ting) 2892995300 Tulugt e
A

2. n1stdagunlasaanugnuIIzag
a1sunit@i lusauin (Diurnal Variation)
i fiholiaduain ol melancholia 9:dl

) o . . o ) af
TN BN AN IWT I TIV09T% WA
Tug9tfu 1udn

P~ (% ®
3. aamsBatasnduaiugania (Sea-

sonal Affective Disorder)*" wuin ;Eﬁ?tli‘m



66  waun wnysulsswenuna (desnealng)

FULAT1r T 1NTIUTIIRIIEUIIYT INIT12299F
FOUNRANUWON P UABINUIINTIIIAINA1IAY
dl l&/ s 1 = v
A8173% 1a3ul Juaalusi9nansiutosas 910
= 42 N o
M3AN©IVAY Murray et al® wud1 99%222933
o A A A v o ¢
JaUIwNLaauaan (phase delay) 3A70 WWUD
NUaIN A i nu
4. @NMNAAYNATWNITNINVDITZUL
hypothalamus-pituitary-adrenal (HPA) lu
awdn@ zasluunaiawea (cortisol) AZHAY
Dusasreuiu laowas 9 alutind) uazdanq
' o = ° . '
aaaslug9na19in auiegaan a (nadir) Tutae
=) a 17 ] U =< %
LIRTNANIABARIRAY LL@]luﬁdﬂ’Jﬂiiﬂ‘ﬁNLﬂi’l
WUIT 299350 UIUTBINITRAIADIATONIY
wWasuld Tassanainansdn MInadnesases
laiaaaariifans vlidanadonmasnasasea
lusoudu _sndaudnfednedivs Ay Sedwen
=3 a a a N
mmmN@ﬂﬂﬂmaa'swﬁamulugﬂ'saJT,m
T
5. ANAAYNATHAIINIINVBITTUL
hypothalamus-pituitary-thyroid (HPT) lu
audnd sefluunizdudaniniand (thyroid sti-
mulating hormone; TSH) 3zin13MaIuULI997
e L . X
Tautwunw lagiiszau TSH ma*’uusl,wmoﬂmoﬁu
1 Rl =< % 1 AI ;}’ a
walugdiholsaduair Linunsiiadueesszay
TSH athatataw tuualinismas insasdaasiun
(thyroid hormone) tasadlus19%u*
6. ANNAAUNAVaInITHAILNA INGK
A A o« A o
warlnfiudadu 130Usuaniaanan  (phase
marker) 2892433700 UilANY WRUSAUgANYT

45,46

mulusrenisuaziiasunay wui luaae
=3 3 a d' g; a

NMzryEI AnsdasuudasnsdIunuuasszes

naunasuainiu lasdihelsaduainsia

duaungnma Famzmimaauanlnfiuazifon

17 190 InIINlsIweLa

sanll® mytnmedromaldgianlaon 430
(bright light treatment) AT TUTINTNE
wanlnfulugronaredn  wasvinldassunas
wanlnfinlugisnansduiain 59 uWufn
ANTAABINTTULAINZ  BAARBINUNANITANE
289 Avery et al*®

Lewy* 'lefas ugag’mﬁmmim?{aunm
(phase shift hypothesis) a3uned1 lsaduLeasn
WHunaanisassauiunioludonsanly e
WIsuifisunuainteuen v lAiiaalny

T o ¢ . o
13 “wWus (dys-synchronize) 1842995MIRAL/

4 & A o
A% TUNINITLURYBUURIIITIALINY aaaaﬂuu

o
49-51 %, 2.8

AILULVRAW 3N

9

eme]!,l,azqmwgﬁmﬂui’mmﬂ
AMINAUINIITAB LIATUL A wUINI RN a8
¢ LA . ~ o
T98annndN melatonergic receptor 1NDUTLIT
souiuniaUnd lawen agomelatine 1T mela-
tonergic antidepressant GAULINNANTBONTULAE
X o ..
Junzifouny European Medicines Agency
& = ' ' & P
A6l @.¢. 2009 WAL ITTNIWNIIVUNZILYY
AUBIANITDIMITHAZENUTTING wigaiuIn1 (US
FDA)*** uaziuguiduiainingy CANMAT
(Canadian Network for Mood and Anxiety
Treatment) wuzw i first line recommendation
° o o = Y 54 A . .
oI liaguiain® lusmed quetiapine
td I v a 1 1 L 1 1
Tudumduliniaiulni gninaglunga second
line recommendation LTULA8INY trazodone

uae selegiline transdermal @19 Eﬁlumﬂ\‘i 1

un 31
=2 % [ Aa
lsaduiain uilninig 15T N
o o X . a
AW Wﬂmuuﬁﬂ"uusluﬂﬁ]ﬁ;uu @38 YA mono-
. . YR v
amine hypothesis of depressant gIUNTULAI

£ A A4 . g
aulmya:aanqwma 15 atsr mnpaindu



Vol 21 No 1 January - April 2011

walnitn wessauin nulsadanasn 67

@139 1 owAdueifingy CANMAT uuzihlilginm (daudasanian 138148970 54)

Antidepressants

First-line recommendations
Agomelatine
Bupropion
Citalopram
Desvenlafaxine
Duloxetine
Escitalopram
Fluoxetine
Fluvoxamine
Mianserin
Milnacipran
Mirtazapine
Moclobemide
Paroxetine
Roboxetine
Sertraline
Tianeptine
Venlafaxine
Second-line recommendations
Anmitriptyline,
clomipramine & others
Quetiapine
Selegiline transdermal
Trazodone
5HT2 antagonist
Third-line recommendations

Phenelzine

Tranylcypromine

Mechanism

MT1, MT2 agonist, 5SHT2 antagonist
NDRI

SSRI

SNRI

SNRI

ASRI

SSRI

SSRI

alpha2 adrenergic agonist, 5SHT2 antagonist
SNRI

alpha2 adrenergic agonist, 5SHT2 antagonist
Reversible inhibitor of MAO-A

SSRI

Noradrenergic reuptake inhibitor

SSRI

Serotonin reuptake enhancer

SNRI

TCA
Atypical antipsychotic

Irreversible MAO-B

Serotonin reuptake inhibitor,

Irreversible MAO inhibitor
Irreversible MAO inhibitor

Dose (mg) / day

25-50
150-300
20-60
50-100
60-120
10-20
20-80
100-300
60-120
100-200
30-60
300-600
20-60, 25-50 for CR version
8-12
50-200
25-200

7=87%
various
150-300

6-12

150-300

45-90

30-60

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
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Subjective changes
Insomnia (early, middle, or late)
Hypersomnia
Fatigue
Daytime drowsiness
Objective changes

Impaired sleep continuity and duration

Reduction in time spent in SWS

Decreased delta sleep ratio

Increased time spent in REM sleep
Prolongation of 1* REM period
Increase REM density

Decreased deep sleep (slow wave sleep, or SWS)

Decreased REM (rapid eye movement sleep) latency
Shortening of the time between onset of sleep and the 1" REM period
Increased in the portion of REM sleep early in the night
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Antibiotic Dosage Calculation in Obese Children
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