CHAPTER III

METHODOLOGY

RESEARCH DESIGN

The design ofa il is descriptive, cross-—

modified 0.F.T. and the

E::?%MH(Sackett D.L. et al.
$3$§\waxa-en1ng procedure (see
test in order t : - ~-~ hies (a thalassemia

ﬁ r
trait, B thalasse ’ nd Hb E disease) among

population.

sectional for a diagn®o
previous O.F.T we
1991) and separa

appendix 3) to performance of each

asymptomatic adult

POPULATION
Target ‘Pepulaticn of thic—otuay-was asymptomatic adyl
g ﬁ' v ymp t
people in a genejﬂ] . ) "Tndo jJs1a who fulfill these

eligibility crwter*ii The inc]&iion criteria are (1) agree to

participateﬂ\%g %%Hrwﬁwgqn‘siweﬂ as aged more

than 14 year whereas (1)¢pregnan woman and ) known cases

o R WAEIETR WAV B8
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OBSERVATION AND MEASUREMENT

Data were collected using the form shown in appendix
1. Inter observer agreement of modified O.F.T. was measured

by Kappa (K) value. ~ Two observers were involved in this

measurement . There were \6€ eparinized blood samples run
parallel and blindly by Ef« g : esult was analyzed by a

2 X 2 table.

Po = ed agreement.
Pe = c\. eXpected agreement.
Po-Pe = ac beyond chance.

a t

beyond chance.

The reliabi it

1‘ve tests such as

Hb A2 determinati@h = - . were controlled

by measuring intraﬂc1as O ation (ICC). Reliability of

MCV and MCH measurdments were de€termined by coefficient of

arssren ) Enad B A BELTN e
o w A B B LI R T



22

SAMPLE SIZE CALCULATION

Sample size was calculated by this formula

P (100-P)

I R — e X f (1-a)

R R — - 2 = 34.58 -——-> 35

n was .‘ f bjeets who suffer from
\ \ \“u

hemoglobinopathie ensitivity that was

90 %. T (1-a) wag 2 a percentagé point
of the standard nogh i STk o enfidence interval was
4 was the desired
width of the confidengeicinte A-nsitivity. Acceptabile
sensitivity 80-100 % _£Fﬂf,1h; : (Dobson, 1984). Number

of subjects -#-’ﬁ:"—-——-'-——ﬁ—---:'i-;' was 35. The

prevalence of he ]g ok 7:5 % therefore, total
) ¥

subjects in this spudy was 467

THE MODIFIEIﬂ)uﬁJ’J 7] Bﬂﬁw Ell]n‘j
ammitu UMINYINY

Heparinized blood
2. 0.1 % buffered saline solution
3. 0.36 % buffered saline solution

4. 0.45 % buffered saline solution
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Equipment
1. 96 wells microplate ("V" shape)
2. Hamilton pipette (2 ul)

3. 200 ul micropipette

Method

1. Put 200 u AE& 0D 486 and 0.45 % of saline into
three y

2. Add 2 g4 i i ed b )d.into each well and mix

Interpretat ;'_ﬂj' dUtton formation present in
saline solution was
interpreted as a positiv : result conversely, if the
' | eted as a nhegative

and 0.1 % buffered

saline play role«as control.

AULINENINYINS
RN TAUNIINGIAE



24

Table 3.1. Interpretation test result of the modified O.F.T.

Saline concentration (%)

- Interpretation
0.45 0.36 @10

Button formation + + + Positive
+ . 0 Positive
- 2N Negative
. (Y= Negative
THE PREVIOUS O.F./
Material
1 Hepari
2. Stock s {On “of ; fifered saline
NacC1l 00 gram
65 gram
Y
‘ﬁ ed water up to 100
W)
> ﬂﬁﬂ"ﬂ’fﬁﬂ‘a“ﬂ B =i

RIBIFRIANING 1A

4. Micropipette
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Methbd
1. Put & ml of ©§.8 %, .36 %8 and 0.1 % buffared
saline separately into three tubes.
2. Add 50 ul heparinized blood into tube and mixed

gently.

3. Let stand asrature for 20 minutes

4, Mixed

mmy | —
5. Abso subsrnat f 0.36 % and 0.1 %

rophotometer in 540

ed at 3,000 rpm for 5

The hemolysics ST WA \ ulated by the formula

described below

Abs. ofistiperia of 0.36 % mixture
Hemolysis = ,?, - v 2 X 100 %
Abs——of-—supernatant—oi—0.1 % mixture
y; TV

1l
Interpre!ﬂtion Those sample “which had 91 - 100 %

e uﬂmnfmm:::; e e
"'oTW‘W aﬁﬂim MM'I’JV]EJ'I&Q ¢

here were 20 tubes containing 200 ul heparinized-

blood collected from one person. 10 tubes were given to
laboratory technician and the other 10 tubes to another

technician. These samples were tested blindly by the two
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laboratory technicians by using the previous O0.F.T.
Reliability in this measurement between the two technicians

was expressed by intracliass coefficient correlation (ICC).

GOLD STANDARD

Since hemoglobino 2 > genetic disorders the
ses 1is genetic (DNA)
analysis. Unfortun is expensive so that

it could not be car as a gold standard.

\.- echnique that is very
semia but not for Hb E.

Therefore, another a screening procedure
that 1includes sever sts : MCV and or MCH;
Hemoglobin (Hb) elec cllTulose acetate membrane

(CAM); Hemoglo OI'&E?E!EE:?!‘,""'==;‘T"=:'-'-"-' Hemoglobin (Hb) F

AY )
e@n‘nation.
. d .

Thi g{)ﬁﬁgﬂ;ﬁﬂfwa 1ﬁ as adopted from a

study done E]: . e A 4, j eported that it was
¢

succesqwrag Sﬂ’?mﬁkﬁjmajﬁaomy missed
a few cé‘ses of sﬂent G ier cases. G : eir country

(Sardinia, Italy) there were no hemoglobin E cases so that in

quantification anﬁ se

this screening procedure was added by the criteria to diagnose

either Hb E trait or Hb E disease (homozygous). The procedure
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to diagnose a thalassemia trait and iron deficiency was
changed because the test to measure B/a globin synthesis ratio
and ZnPP level were not available in the study setting.
Therefore, another procedure that was introduced by Pearson

H.A. et al., 1973 was substituted to the Cao’s procedure.

1. MCV and/

Red blood ing MCV and MCH were

measured by auto The value of MCV
used for this scr L. in males and less
than 77 fL. in fe less than 27 ﬁg. and
26 pg. in males ely (Cao A. et alJ.,
1984). In Hb E trai 'V and MCH values could

be either low or nhor

2. Hemo@lc

Materialed
Th
)

b |
Hemolﬂlate

- BUTN0T
NSRS W Wad Y |

Boric acid 1.6 9
Solved with DDW up to 1 liter.
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Cathode : Barbital buffer pH 8.6
Na-dietil barbiturate 10.30 g
Dietilbarbiturate acid 1.84 g
Solved with DDW up to 1 Titer.

3. CAM

Ponceau solution stain
Ponceau-S

Trichlorace 5

3.
4. Powen s £
Method %4 A

r
|

|
AM and dip Wnto mixture of equal

. BOAIENENL, o
B MENSY.. ..

and cathode chamber of electrophoresis tank. Add

"
1. Cut 2&9 X 10 cm

175 m1 of DDW into each chamber.

4. Put Whatman paper on wick as conductor.
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5. Arrange coded CAM between wick. 2 ul of
hemolysate samples are applied vertically on 3/4
part of anode.
6. Fix both sides of CAM.

7. Run electrophoresis with constant voltage (300V)

&15 minutes.
-,—'

ideat least three times

Cﬂﬁaﬁtkm-alTy white.
AN

8. Stain

ed by microchromato-

dgraphy technique ac boratory cat. no. 5341,

This technique is/# wgre . pr e’ than elution method.
Coefficien of variat'eﬁﬁﬂﬁi*?g hromatography method and

e.‘ ut '] on t echn 1CGs h_‘--_—-‘L“I-l‘I-_-vﬁ—ﬁ-v_——v: 9 and 3 . 7 % (M‘i a‘l e v

A

1982}. Pr1nc1p O ue US an anion exchange

chromatography. TQe anion excﬁepge resin is a preparation of

e FHHRINTNBANG v e

molecules. he oos1t1¥e1y ch ce11 se attracts
negati Q]ﬁ?ﬁ;@ﬂiw 34 wr}l} w qua E] hemog1 ob1 n,

hemog1ogkns, contain many positive and negative charges due to
the ionizing properties of the component amino acids. In the
anion exchange chromatography of Hb Ag, buffer and pH level

are controlled to cause different hemoglobins to possess
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different net negative charges. These negatively charged
proteins are attracted to the positively charged cellulose and
bind accordingly. Following binding, the proteins are remove
selectively from the resin by altering the pH or i{ionic

strength of the elution buffer. Due to the pH of resin and

the ionic strength of tfr k loper, Hb Ay does not bind
to the positively __”rai | > and 1is eluted as the
developer moves tQﬁﬁﬂpﬂ"' ‘ Phe.other normal and most
abnormal hemoglobain ’ SF xﬁ*’i esin. The Hb A, The
Hb A2 fraction i 1w0gliobin fraction by
determining the a spectropho{ometer

and then calcu]ati_

Interpretatig

Table 3.2. Fsrhratal of Hb A, level

Descript

Normal | .5 - < 3.5

:ﬂﬁlﬁ ‘VltWﬁWEl’]ﬁ‘i

a8 th lassemia

Q*W“Iﬁ*ﬂﬂ‘ifuuﬁﬂﬂmﬁﬂ
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There were 10 tubes contained EDTA-blood collected

from one person. 5 tubes were given to laboratory technician
and the other 10 tubes to another technician. These samples
were tested blindly by the two laboratory technicians using

the microchromatography Reliability 1in :this

measurement between icians was expressed by

2. Cyani

Ke(-:‘!i.i1 irmperature.

s .

3. Satupa S0lution

i
| |

1.2 'l a0OH solu O

Lﬂ_ﬁfﬁﬂ%%’wmm
IR Inea Y

3. Spectrophotometer

4, Glass funnel
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Method

1. Make 5 ml of 0.5 % Cyanmethemoglobin.
2. Put 2.8 ml of 0.5 % Cyanmethemoglobin into tube.
3. Add 0.2 ml of 1.2 N NaOH and mix gently. Two

minutes later, add

2 ml of ammonium sulfate.

4. Filter by
5. The absekbance e was read with a
spect rophe etelr in 5%20wam wavelength.

6. Tota d on mixture of 0.4

ml o

and 6.75 ml1 DDW.

Hemoglobin F (Hb § 51 was \i d by this formula

PRIAIDI NN AN Y

a thalassemia < 1.5
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5. Plasma ferritin level determination

Ferritin level was determined from plasma heparin by
microparticle enzyme immunoassay technique. There were 89

plasma heparin samples run:by this test. 86 of them had MCV

value less than 80 fL. the other 3 samples had MCV

value equal or more - 80.5 fL.).

Normal va 8-30 yrs.) is 30 - 233

ng/mL and 32 - 2 - 60. Normal value
for pre—-menopaus L and 14 - 186 ng/mL
for post—-menopau level less than 10

ng/mL is diaghose

OTHER VARIABLES TO BE MEASUREL

Hemoglobin 1‘:§%%g;£w; ed by automated hematology

analyzer and Oém“‘ Jendranssik-Grof

method. The reaiaio a 1a as follows
. 4
Total + 1azot1zed —————————————————— azob111rub1n

b””‘“awmﬂﬂ‘smmmfmmaa

Format1on of azobilirubin 1is proportional to the
concentration of total bilirubin in the sample. Azobilirubin
was quantified by absorbance measurement taken at a reading

wavelength of 550 nm.
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Table 3.4. Diagnostic criteria for hemoglobinopathies

MCV (1) MCH (pg) electro-
Description Hb Ay (%) phoresis
d ? ¢ ? pattern
Normal 279 > 26 >1.5-<3.5 A-A
B thal trait < 19 < 26 28.5-<1.5 A(F)A?
Hb E trait Tow "BF Aokha * 95 A-E/A,
Hb E disease Tow o -*}/ > 75 A-E/A,
88 thal trait * ToW Qi z >1L5=53.5 A—F—A2
a thalassemia ** < 3.5 A-A,
Other thalassemia# < < 3.5 TA-A
Iron deficiency ## < 79 < 3.5 A=A,
Note: ¥ = Hb F i8
xx = Serum fer byrmal and there is
history of m;— 46 hypochromic in the family
# = Serum, fenrit **'a;" ormal and there is no
histh rxﬁ——:mn——m:-:r ic in the family

## = Serut fa # d

\ /]

DATA COLLECTION

ﬂumwﬂmwmm

First®, the vo]unteers were asked to read the inform

consentQ(WE'] Mﬂﬁm umﬁrq ﬂﬂqtﬁﬂ agreed to

part1c1p8te in this study subsequently they were also asked to

sign the inform consent form and filled up another form i.e.

status of the study (see appendix 1). From the last form, the

administrative data were gatheread.
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Then, 10 mL. blood samples were drawn from median

cubital vein by aseptic techniaque. EDTA blood samples were
collected in one vacutainer tube and heparinized-blood samples
were collected in different vacutainer tube. Hemoglobin
7evel, RBC indexes, hemoglobin F, hemoglobin A, and blood

smear were examined from t gample. Whereas, the modified

7

tests were done from
#
—

namsamples for bilirubin and

0.F.T. and the
heparinized-blood
ferritin level ed from heparinized-
blood. Data col Dr. Sardjito General

Hospital, Yogya
DATA ANALYSIS

The dichotomo the modified O.F.T. and

the previous O.F.T. with a standard screening

.%i g two by two tables

néitheir performance.

AULINENINYINS
RINNTUUNININY

procedure and a
W,
(see table S.S.EBin -

Tle5¢s4 gl
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Table 3.5. A validation of a test to the gold standard

Hemoglobinopathies

Present Absent

Test

Sensitivit proportion of people

with the disease W for the disease. It

was calculated by

Specific people without the

disease who hac’ﬁ ,rg calculated by this

.ll
il |
L

ﬂummm'mmm

b 0

LRI THHID AN v o

disease in a patient with a positive (abnormal) test result.

formula

It was calculated by the following formula
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Negative predictive value (NPV) was the probability of
not having the disease when the test result was negative

this formula

(normal). It was calculated

Accuracy wa op \HH ) 1 the test results,
both positive correct. It was

calculated by th

Another alt ative to : e performance of a

diagnostic test & ‘YThe likelihood ratio

'I
was defined as -.e probab Y

presence of agj y Ut'he r obability of the result
in people mﬂﬂ iﬂdﬁﬁ r no express how many
times ﬁjJ u t 1s o be found in
diseasaﬂ aq?jj mﬁ? p It can be

calculated by the formula below

thel test result in the
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Likelihood ratio for positive test (LR +)

Pre-tes \R\& e) can be converted to
pre-test odds bydlsj u~fr-pw o

s - A ;“\\?\

\
n

Ty

Likelihood ‘-t;;,, an & bel used to convert pre-test

odds to post-test odds_o: owing formula

Pre—-test odds ;—--‘-—-ﬂ-'-!-—-i—h—--———-—-- A est OddS (F1etCher

: Y]
R.H. et al. 198:1 e

J.H

i s @ﬁﬂﬁiﬁiﬁﬁfﬁ 014
Ol 1R T R

operator characteristic (ROC) curve. Unfortunately, this
curve can hot be drawn from a single point of each test

because these two tests use a single saline concentration i.e.
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&
w
(@]
53

ETHICAL CONSIDERATIONS

1 Volunteers were asked to participate in this
study.

2. The blood ‘taken from median cubital
vein by aseptic techAtaue. T 2 drawing 10 ml blood

cause any health problem

S

from the subject ©

in adult people.

3. Peopl rR%s study were informed

of all of test res ‘h some explanations if

needed.

The scres D rocec - : S:/a gold standard to

; -ous O0.F.T. may not be

validate the mod1ﬁ'c
i

able to detect 31LFnt carrier cases It also might not be

able to detﬁtum memﬁﬂfjh as sickle cell

disease.

QMZLMILZ’QJ HALINEDALL « <oancar

is that the new test may seem worse even when it is actually
better (Fletcher R.H., et al., 1988). /It can occurs when two

of inaccurate tests are compared. The biased result might be
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produced from this comparison.

There were 4 cases of microcytosis that might be a
thalassemia trait. For confirmation, it needed the further

investigation of microcytic history among their each fam11y

it had not been done yet due

"z;“—im Timitation. Another
ﬁdetermmatmn It was

imported reagent s 54 {K\*:\\\\\fame delayed.
‘ APPL AL

(see appendix 3). Unfor
to geographical

obstacle was reage

EXPECTED BENEFI

1. If the \\zed by button format1on

of unlysed erythroc ormance, this test could
be used in the fie = . ic 1 laboratories that had

Timited faci1ities.

2. Bothi—the—equ t—and—readents needed in this

Y, }'

test could be pégke- aifler so- that it is easy
i 4

to carry them. Thig would be very useful during studies in the

fied. ﬂ‘iJEl’J“/lf:WliWEl’]ﬂ‘i
QW']Taq«ﬂ*j;Ecgmﬂﬂg T g o

microplate we can run 3 amples 1f we use two wells (0.45 and

0.1 %) as a control for each test.

4. The modified O.F.T. is relatively fast because in

two hour we can run 32 samples.
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S« The modified O.F.T. is cheap, simple and
therefore, it would be useful to monitor the prevalence of

hemoglobinopathies in community.

AULINENINYINS
ARIAIATAUIM TN
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