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Materials and Methods

Materials

. ™x® Digo
1.1 . No.
Six vials ~ thagcurately m amounts ofdlgoxmm

human serum at the following
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1.2/ No. 9511-10, D1%9xm Controls

the folloa\g A wwwqﬂlﬂead within

ranges :

Vial Digoxin Concentration (ng/ml)

L 0.55-0.95
1.30-1.70
H 3.15-3.85

(Preservative : 0.1% Sodium Azide)
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1.3 No. 9511-01, Digoxin II Precipitation Reagent
(3% 5-sulfosalicylic acid in 50% agueous methanol)

1.4 No. 9511-01, Dilution Buffer
The dilution buffe phosphate buffer, contains a

protein stabilizer and 0.1% Sodkumm,yyservanve

ials of '%ageﬁ’ts

Vial pﬂnents
P Pretre e}}c in buffer
(Preservative L 9
S 1% Digox i (ﬁab it) in buffer with protein
sabilze. sgﬁé}g - 0.1%Sodium Azide)
= —
2. Apparatus U

13 120 L
BT Y s T

2.3 Vortex-Genie (Model K-550 GE, Scientific Industries, Inc.,
Bohemia, N.Y., US.A)
2.4 Freezer (forma Bio-Freezer, Forma Scieatific, Inc., U.S.A))
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Methods

1. Subjects

The subjects studied were Thai patients with heart failure of
Medical Department of Chulalongkorn Hospital and were both admitted
patients and out patients. Patients included in this study were not in critically
ill. Patients were pleased to involve m fhé,study. All patients were treated
with digoxin alone or ‘digoxin together Wiﬂ’l other drugs that used for
controlling their present-discases status by traditional physician prescribing

practices. /f "'1
All of a»é‘la patlent d'{tta related to the study were recorded;
ght helghf, medical history, diagnosis, drug
administered, dosage re gns, dyratmg:;ff therapy, serum creatinine and other

including age, sex,

ol

clinical and laboratory data. ,a

m— —a

o

—

2. Dosage j{eglmen and Administration _‘,

'

Patlenfs’/ were treated with digoxin alone or dlgoxm together with

other drugs such as diuretics, p-blockers , or vasodilators. The dosage regimen
was recommended by physician, prescribing) in|general=practice of Medical
Deparment of Chulalongkorn Hospital and was recorded for individual patients.
Dosage-regimen of digoxin-is-commonly ,0,125-0.25, mg, once;a day by oral
administration.

3. Sample Collection
The digoxin serum concentration was considered to achieve steady
state after the fixed dosage regimens of the drug were given to the patients for

at least 5 days. Venous blood sampling was drawn (5 ml) from forearm of the
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patient at the appropriate time to determine of serum digoxin concentration.

Here, the sample was collected between 8-12 hours after the last digoxin dose.

All the blood samples were allowed to clot and centrifuged
immediated (2,000 rpm; 10 minutes; at room temperature). Serum was
separated and assayed in the same day that the samples were collected or was

frozen until assayed in the next day.

4. AnalyticakMefliod

Digoxin ‘“‘6’6“ 'ntration "1was measured by immunoassay using

Fluorescence Polarizz?uf‘f echnmue (PDX Analyzer System)

Prep/ aﬁd{ for Testi_ﬂg Analys1s
Ap tr@atment step }}mst be performed for each digoxin
sample (calibrators, controls’ and -patlen_i*_ﬁsf‘_!hples) before testing by the same

procedure. e -

41 for each sample and place

o

in a suitable rack. -

412  Set the precision dispenser to dispense 230 mcL. and
fill it with Digoxin II precipitation feagent!| Dispense 230 mcL of precipitation
reagent into each centrifuge tube.

4113 Accurately|pipet 230, micL (of the Serdm sample to be
assayed into its corresponding centrifuge tube containing precipitation reagent.

4.1.4 After pipetting all the sampies, cap each centrifuge
tube and mix each on a vortex mixer for 3-5 seconds to ensure thorough
mixing.

4.1.5 Place the tube into the centrifuge head.
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4.1.6 Centrifuge the samples for 5 minutes or until a clear
supernatant and a hard, compact pellet of denatured protein is obtained.

4.1.7 After centrifugation is completed, verify presence of
protein pellet, uncap each tube and decant the supernatant into the
corresponding sample well of a sample cartridge.

42 Perfom@s'%

1tqp1s ﬂhbratlon carousel, cuvettes,

sample cartridge, rea

Cah[‘)}toﬁ?‘ﬂ‘-b a s Ji
A¢a

AUGANLNINEING
wagnmumqwaﬁé’a

4.2.2 Load the carousel in the instrument
423 Load the reagent pack in the instrument

42.4 Close the door of the TDX analyzer
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42.5 Pressrun
42.6 The instrument commences operation

4.2.7 Wait for run to complete and keep the printout

4.3 Performing and Assay Controls

U

AR ASNNHB LAY

4.3.4 Close the door of the TDX analyzer

43.2 Load the carousel in-the instrument »

4.3.5 Pressrun
43.6 The instrument commences operation

4.3.7 Wait for run to complete and keep the printout

4.4 Performing and Assay Samples

T103 24914



The required item were assayed carousel, cuvettes, sample
cartridge, reagent pﬁck and controls
4.4.1 Preparation of the carousel
- Load 7 cuvettes in positions #1 to #7 in the

carousel

e cartridges in positions #1 to #7 in

S m— 2 L
@t from centrifuge tube into

8 : é,‘ as 101 WS_:

AU INENINANNI.
CUREN 1 Eyen G

445 Pressrun
4.4.6 The instrument commences operation

4.47 Wait for run to complete and keep the printout

5. Monitoring Serum Digoxin Levels

5.1 Serum Digoxin Concentration Evaluation
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5.2 Adjusting Digoxin Dosage Regimen by Pharmacokinetic
Method.

If digoxin concentrations were not within therapeutic range,
the new.drug dosage regimen was calculated by the pharmacokinetic equations
(Equation 10-11 in Appendix A) and followed up until the desired therapeutic
ranges were achieved. The clinical sp/i,tus of the patient was calculated and
determined through observation of sign "@ptoms which indicated that the
disease could not be confrolled on digoﬁii%xicity had occured. Digoxin
toxicity was determified. tlie presence  of cardiac arrhythmias,

nausea,anorexia,vomitting‘orheadaches.

was then informed and ! i_pgh,intgr\@l was rounded up and adjusted to a

_dm_jitisttéﬁpn. (Equation 10 in Appendix)

i

figure convenient for
RiE N
5.3 New Dosage-Administration
The patients_‘;}, whos?'nchgoxm levels were not within
therapeutic range, thg ' adiu Jgiji

'5'?1 After the patients were-on a new fixed dosage
regimen (as described in 5.2) of digoxin for at least 5 days, blood sample was
drawn to deterinifie thie digoxin ¢oncentration by collécting between 8-12 hours
after the last dese.

§.312¢" After) the |digoXin“contefitiatiof) was assayed by
Flourescence Polarization Technique (TDX® Analyzer System). If digoxin
concentration was not within therapeutic range, the procedures in 5.2 to 5.3

were again performed and followed up until the desired therapeutic range was

achieved.

6. Data Analysis
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6.1 Géneral evaluation
General characteristics of the patients included in this study
were evaluated according to their age, sex, weight and height.
Percentage of patients taking various dosage regimens,
percentage of patients taking digoxin alone or digoxin along with various drugs,

were determined.

P
-

-

6.2 Evaluation-of the patients measured digoxin concentrations
Serum._ dlgoxm goncentration was evaluated whether it was
therapeutic, subtherap}nf oy overtilerapeutlc range. Percentage of patients

whose serum digoxin ¢ cgﬁu‘anon was within each range were determined.

.'"! y i E o
y j ‘ = : 4
6.3 Obz)étion for an};‘relationship between the serum digoxin
levels and the results’of ‘the treatmcm.s and the side effects or toxicities.

Percentage of patients showﬂ;{g chmcal 2 vement and side effect while their

digoxin serum concentrations ‘were wﬂiﬁ‘ﬁ“ﬂlerape}l(tic range, subtherapeutic

J

A4 y
range or overtherap % - J

6.4 Serum digoxin levels of patient; taking digoxin alone and
digoxin alongawith other drugs were/observed and ¢ompared using ANOVA to

determine if any drug interaction might have occured.

6.5 Effect of age on digoxin concentrations was observed
through the comparison of digoxin concentrations between the adult and the
aged groups. Digoxin concentrations of patients in the adult (20-60 years) and
the aged (above 60 years) groups were compared using ANOVA for patients
taking different dosage regimens of digoxin, i.e.,0.125 mg. per day, 0.25 mg.
per day and 0.125 alternate with 0.25 mg. per day.
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6.6 Comparison between the predicted and measured blood levels

The predicted digoxin concentrations were calculated from

the available patient data such as age, sex, body weight, height, serum
creatinine; using Equation 1-9 (Appendix A).

6.7 The predicted »re compared with the measured
values using student t test. /
g -

‘ sured values of digoxin concentration were
calculated using equati sendix A, the pharmacokinetic parameters
were obtained from \u"a Xin concentration.

!'i‘ 'i’: ‘.

e clearance and digoxin

clearance was dete
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