CHAPTER 1V
RESULTS AND DISCUSSION

There were 468 asymptomatic people involved as

volunteers in this for investigation for
hemoglobinopathy tra‘g.. W oé ged of 250 males and 218
females. Mean of nd standard deviation
was 9.5 years. g L \samp as 14 years and the
oldest was 72 year ). 38 years (see table

£ed )

Table 4.1. Freque

Cumulative

No. Class 1limits
Freq. Percent

1 14.00 - < 85 18.16
2 20.00 - < “.;ﬁ‘ 299 45 .51
3 26.00 - < 32,00 318 67.95
4 32.00 - < 38.00a, 17.52 400 85.47
5  38.00 ﬂ%ﬂﬂﬂﬂ%iﬂtﬂﬂﬁ 434 92.74
6 44 96.15
7 flj %5 98.72
) Gﬁﬁ’]&&ﬁ]? iIWW iﬂfzﬂﬁ?ﬂ =
9 do - < 68.00 0.43 99.79
10 68.00 - < 74.00 1 0.21 468 100.00

Total 468 100.00
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Mean of hemoglobin level was 13.97 g/dL and standard
deviation was 1.6 g/dL. The lowest level was 9.2 g/dL and the
highest was 18.8 g/dL. Most1ly hemoglobin level showed between
11.12 and 16.88 g/dL (see table 4.2.). Symptom of anemia will

appear when hemoglobin level fall below 7 - 8 g/dL. (Hillman

and Ault, 1995). erefor ta of hemoglobin level

confirmed that they we&se omatic people.

Mean of hem ‘ : EVE ; ¢ j those who suffered from

3 thalassemia trai

1.3 g/dL. The low f ‘ ' -L' \ ,'\‘and the highest was

13.%7 g/dl.

Mean of he g hemoglobin E trait

cases was 13.3 g/dL. viation was 1.4 g/dL.
The lowest level wa “w*~ﬂw‘gw he highest was 16.9 g/dL.
Reliability on "‘,"" E-‘ was good because

coefficient of varjiatio I

AULINENINYINT
AMIANN TR NP
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Table 4.2. Frequency distribution of hemoglobin level

Cumulative

No. Class limits Freq; Percent
Freq. Percent
1 9.00 - < 10.00 0.64 3 0.64
2 10.00 - < 11.00 2.56 15 3.21
3 11.00 - < 7.26 49 10.47
4 12.00 - < 1 .52 131 27.99
5 12,00 = 4 g1, 15 230 49.15
6 14.00 - < .86 337 T2.01
7 15.00 - < .45 414 88.46
8 16.00 - < 76 455 " 97.22
9 17.00 - < .35 466 99.57
10 18.00 - < 19. .43 468 100.00
TotalW HEEid68) .00

There we ﬁ’-pathy found in this

study which cow‘Q: ' lassemia (2.6 %) and

il
31 cases of hemoﬂlobin E trai 8.3 %). The prevalence of B

thalassemi ﬁgﬁﬁﬂﬁiﬂﬂTﬁﬁh to the previous
findings. a@o 1 ) & a h'e prevalence of B

_— . ¢ .
i R T} ) e 1T
Sofro gt al. (198@; ramudji 1 S 139 nd Wahidiyat
(1991).

The prevalence of hemoglobin E trait was higher than

4 % that was estimated by Boon in 1983. Its prevalence was
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also higher than @8 thalassemia trait. Therefore, the
probability of having a baby who suffer from double
heterozygous B thalassemia/Hb E is higher than that with
homozygous B thalassemia. WHO working group (1982) found

similar finding and they stat that B thalassemia/hemoglobin’

E occurred widely t Jutheast Asia. They also
explained that B t in E was more important
than homozygous B incidence was higher

and the patients

Among tho semoglobin E trait, 20
cases were male a ",‘ﬂ‘ V{. - Four of them ( 1
male and 3 females) : ‘call case of hemoglobin E trait

e\‘ormaT but the other were

not. Mean of MCV and ;w —va were respectively 75.7 fL.

and 24.6 pg. (THeflowest value of MGW flas 67.2 fL. and the

Y )

= alue of MCH was 2t
[

!

highest was 83.0_

pg. and the h1gh~'t was 30. 77pg

Theﬂuﬂg m&w&wgq&gi that still could

be c.ass1f1ed into hemoglobipgpathy. Epey might be a
tha'las’imr]aaﬂtﬂimuﬁag m{]r]‘a gema For
conf1rmat1on it needs the further investigation of microcytic
history among their each families. Unfortunately, it had not
been done due to geographical constraint and time limitation.

They were microcytic and hypochromic people, hemoglobin A, and
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ferritin level were normal (see table 4.3.). And if we look
at the standard screening procedure (appendix 3) they are most

1ikely to be a thalassemia or other type of thalassemia.

Table 4.3. Laboratory data of microcytosis cases

MCV (fL.) Ferritin (ng/mL.)
76.6 81 .3
71651 O 105.8
Vi o S 78:2
78.5 \ 57.3

@l’\\\ iron deficiency and

ﬂli-l "
iron deficiency anenfi aff were!- espec ely 31 (6.6 %) and 20

1A
]

(4.3 %). Eight of _e:a;flz— nd the other (44) were

Those peopl

female. It was also kn-m“—-ca two of them (code number

Lo

16 and 100) were fe is unexpected finding

A\ f Y

can be used as a "B

.. . U

deficiency/ iron d f1c1enuy anemia among

Then the pmﬁyuaﬁoﬂﬂﬂwalqhn ﬁevaluated if its

prevalence

okl AINIBRIIBYIGY: coses o

echinocytos1s 3 cases of ovalocytosis; 1 case of hereditary

prevalence of iron

regular blood donor.

persistent fetal hemoglobin (HPFH), 1 case of hypoplastic
anemia and 369 of normal people. The complete findings shown

in table 4.4.
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Table 4.4. Characteristic of the study population

Description Number Percent

Hemoglobinopathy 51 1
B thalassemia trait 32
Hemoglobin E trait

Iron deficiency
Iron deficiency an
Microcytosis
Polycythemia
Echinocytosis
Ovalocytosis
HPFH
Hypoplastic ane

O N OO LW o W

Normal

THE MODIFIED O.F.T.

in this ‘c_;;;.',"_Y;_-'_7;;.7.7.‘;;;;:a=::;$‘ was validated with
;ﬁt hemoglobinopathies.
i

The study popu]at}on was c1a331f1ed into two groups namely

hemoglobmcﬂtugq Wﬂ%@WSQﬂ?mup Those who

suffered fr m iron defec1ency, iron defi C1ency anemia,

e R NART RN TAIBHAR Broocreons

hypop1a!t1c anemia and those normal people were classified as

the standard scr

non—-hemoglobinopathy group. It was found 51 cases of
hemoglobinopathy and 417 people were classified into non-

hemoglobinopathy group (see table 4.5.).



43

Table 4.5. A validation of the modified O.F.T. to the
standard screening procedure

| H ¥
@Hemog1ob1nopathy Non-hemoglobinopathy !

i

ETest positive i 44 a b - 103 g 14;‘T
? i ’
éTest negative i 314 é 321
% |

417 | 468

People whg gsult were 147 and those

who had a negativye , ‘f \Wware 27 Number of 1rue
positive result wagh 4 P e > result was 314, false

positive result was sgative result was 7. A1l

of cases of echinocytosss vtosis and HPFH showed false

positive resu1_._______-A._;__________;f,1ts were also found
in 39.2 % of irofad cy anemia, 66.7 % of
Wy r|l

~gi T [
of m1crocytos1s and‘

polycythemia, 7 '3 % of normal people.

——_ “ﬁ"u’ﬁl‘ﬂ ﬂﬂ‘ﬂ“ﬁ‘?ﬂﬂ”fﬂ“ﬁw”e neseEn
Qﬂ%@&ﬂi&%ﬂ% NYAQL .+ n etues

popu1at1on which has 10.9 % prevalence of hemoglobinopathy is
as follows : sensitivity is 86.3 %, specificity is 75.3 %,

positive predictive value (PPV) is 29.9 %, negative predictive
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value (NPV) 1is 97.8 % and accuracy is 76.5 %. Diagnostic
performance of this test at 95 % confidence interval can be
seen in table 4.6.

Table 4.6. Diagnhostic performance of the modified O.F. T at
95 % confidence interval.

Test performanee

Sensitivit <9 .= 89.7

Specificiy 8 = 77,8

PPV : .6 - 33.2

NPV 6 - 98.0

Accuracy o = 8

Suppose 4 *‘s were included into
hemoglobinopathy groub XEY . W ery likely to be in this

group), diagnostic performa e modified O.F.T. a little

bit change to ,—-af------.h—_---.-..:,-‘ jvity 18 8586.8 %,

specificity is 75_ Pespective1y»32 % and

97.5 %, accuracy is 76 3 % and preva?ence 3 11:8 '%:

" poﬂ um mmnmn'a;w e e
s i;fmﬁwnsﬁimﬁmﬁiirg;:h;::

ratio for this negative test (LR - ) was 0.2; the odds were
about 1:6.1 that a negative test result would be made in the

presence of hemoglobinopathy as compared to the absence of it.
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The pre-test odds is 0.1 and the post-test odds is 0.4.

It was mentioned in primary research question that the
modified O.F.T. would be accepted if it had a sensitivity at

least 80 %. Lower 1limit of sensitivity of the modified

O.F.T. at 95 % confide Thitle 1 is 82.9 %. Therefore, it

is acceptable and ' b &as an alternative for

#

wwﬂobinopathies. It is

5S§§?§§x;:ded to use a simple
N

0.F.T. Tor init il : sening, Tersthalassemia.

preliminary test fof aning

supported by WHO

Sixty ed blindly by two

observers. The that 19 of them had
positive test resu ad negative test result.

Whereas the second obseryer foi hat 20 of them had positive

test result anad ive test result. The

discrepancy resul Server was found in 5
J
e 4.

samples (see tah obs,er agreement of this

test is cate orizeﬁﬁmost erfidct because the kappa value is

0.82 (Sack uﬂq,tmsﬂ . jwaqni
RINNTUUNININY
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Table 4.7. Inter observer agreement of the modified O.F.T.

i !
| Test result of the

{ 130 observer |

iPositive iNegative |

‘ ! ! !

zTest resu1t { Positive | 17 | 3 20

lof the ght 7

| observer Negativ 44 | 46
47 | 66

THE PREVIOUS O. F/

Mean of

.7 % and standard

deviation is 9. was 40.3 % and the

highest was 99.5 o had less than 91 %

\\

hemolysis level wa s other (236 people) had

equal or more than 91

Table 4.8. Fr on of Hemolysis level

__ P

,H ' H Cumulative

No. Class Hmiti..nll Freq¢ Percent =
‘ ag. Percent

1 40.00 -9% 50.00 | |:||E3i[§ 3 0.64
2 2.14
3 Qo‘iﬂﬁcﬂﬁ‘iﬁu ﬂm's et oo
4 70 OO - < 80.00 11.75 16.Q3
5 80.00 - < 90.00 147 31.41 222 47 .44
8 90.00 - < 100.00 246 5Z. 56 468 100.00

Total 468 100.00
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In this study the previous O0.F.T. was also validated
with a standard screening procedure to detect
hemoglobinopathies. The study population was also classified

into two groups i.e. hemoglobinopathy and non-hemoglobinopathy

groups Those who suffera« om 1iron deficiency, iron

“ﬂ) ythemia, echi nocytosis,

ovalocytosis, hyooo aSLiCoaneg @se normal people were

classified as non The same as the

previous compariso DY 10 who classified 1into

deficiency anemia, microcy

and 417 peopls were

classified into non—-fie@o @ @',i\\o (see table 4.9.).
Ald-l \

hemoglobinopathy gr@ug

Number of pe e test result were 232

8
and those who had r-;"’ﬂ sult were 236. Number of
true positive resu]t ,f-%t negative result was 230,

. w J l
A1l cases of ecrﬂ» 'J and polycythemia
‘I

showed false pos1t1\99 result. Fa]se positive result were also

e o0 o S UH TN BIRTHHATG s rmre

33.3 % of HP ; 1B % of npcrocytosm and 41 % of normail

peop1e quﬁﬂtﬂﬁ%ﬂd%ﬂ W%l"]s&il“m o i

cases of hemoglobin E trait and 2 cases of B8 thalassemia

tratt.
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Table 4.9. A validation of the previous 0.F.T. to the
standard screening procedure

[ |
| Hemoglobinopathy iNon—hemog]obinopathy

1

. Test positive | 45 a | B 187 | 232
‘ :

|

|
| Test negative | 230 | 236
| |

417 468

S =

Computat performance of the

modified O.F.T “en which has 10.9 %

prevalence of hemog iihop &t nyEs as, follows : sensitivity is

88.2 %, specificit d NPV are respectively

19.4 %, and 87.5 % # acy is 58.8 %. Diagnostic

performance of hi :gﬁfwﬁ:ﬁ1 onfidence interval can be

seen in table 40— Y]

Table 4.10. Dwagaost1c performance of‘Jhe previous O.F.T. at
95 % dcepnfidence ipterval. :

INAS
Tesﬂﬂperformance Percen |45|%dCI (%)
AR T NRINETAY
9 specificity 2.8 - .6
PPV 19.4 17.4 - 21.4
NPV 97 .5 97.2 - 97.8
Accuracy 58.8 56.6 - 61.0
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A positive test is 1.96 times more likely to be made

in the present of hemoglobinopathy than in the absence of it

(LR + = 1.986). If test result was negative, the likelihood

ratio for this negative test result was 0.2; the odds were

about 1:7.3 that a negative test result would be made in the

presence of hemoglobin patihy fas mpared to the absence of it.
The pre-test odds i % st-test odds is 0.2.

o —

Suppose s - Srocytosis were included into

~ likely to be in this

hemoglobinopathy dg

group), diagnosticgbes :::Tk?-1f1ed O.F.T. a 1ittle

bit change to " bsg cM@itivity is 87.3 %,

specificity is 554 8% ;ru‘;.: DVRare respectively 20.7 % and

97.0 %, accuracy ¥s . A% Ak : ence is 11.8 %.

There were taining 200 ul heparinized

blood collectads from one person. —Tedi-tubes were given to

AY )

laboratory techmi r= 10 tubes to another

m
technician. These samp1es were tested blindly by the two

wrstor AR NN TN AR G- oo

in this meaé“rement betwe%n these two techn1c1ans was computed

o QA AN PRI WA TRENG B 1erorees

coeffidient correlation (ICC). Finally ICC was found 0.68, it

means that the agreement among them is good.
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Mean of hemolysis level among hemoglobinopathy cases

was 76.1 % and standard deviation was 12,9 %. The Tlowest

level was 43.4 and the highest was 94.4 %. Complete finding
can be seen in table 4.11.

Table 4.11. Frequency dis
" hemoglobinog

ion of hemolysis level among

Cumulative

No. Class 1imif®

Freq. Percent
1 40.00 - < 2 g.82
2 50.00 - < 7 18,78
3 60.00 - < 11 21.57
4 70.00 - < 31 60.78
5 80.00 - < 42 82.35
5 90.00 - < 51 100.00
COMPARISON BETWE ‘.'.r 3 vaous O.F.T.

|
'_I
Twenty onef of 51 cages of iron deficiency/iron

deficiency aﬂeuﬂﬁ M%ﬁ%g}ﬂﬁve result to the

previous O.F. T whereas infthe modifjied O.F.T.genly 20 people
(39. Z%Qwﬂaqnim'qugmgqadzk cases of
ovalocytos1s give false positive result to both the modified
and the previous O0.F.T. One hundred and fifty four of 369

normal people (41.7 %) give false positive result to the
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previous O.F.T. whereas in the modified O.F.T. oniy 70 people
or 19 % (see table 4.12.). In general, the previous O.F.T.
shows that 84.2 % of total false positive result are normal
people whereas the modified O.F.T. shows only 68 percent. If

the previous O.F.T. was chosen as a preliminary test for

screening for hemoglobing ost would be more than the

modified O.F.T. due

Table 4.12. A Co hE™odified and the

e 00O }/ i ol se positive result.
; NS

l// \{i\\\ . Previous O.F.T.
-

%)

Sts.

Normal 154/369(41.7 %)
Iron def./iron def .j##8 \ g/ \-’- B> %) 219 /51 (41.2 %)
Echinocytosis 3/3 (100 %)

Ovalocytosis 2/2 (100 %)

Microcytosis 3/4 (75 %)
Polycythemia 3/3 (100 %)
HPFH 3/3 (100 %) 1/3 {38.3 %
‘ a LY )
K
Total 183 187
4

qufaﬂﬂ ﬁaﬂ Hﬁ"nq ﬂ%]:’]aﬁbﬂthe mod i fied

QL BTy are hemoglobin E trait. Whereas, false negative result
detected by the previous O.F.T. consisted of 4 cases of
hemoglobin E trait and 2 cases of B thalassemia trait. Even

though number of false negative result was higher 1in the
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modified O.F.T. but there were no case of 8 thalassemia trait
lost from screening (see tabie 4.13.).

Table 4.13. A comparison between the modified O.F.T. and the
previous 0.F.T. based on the false negative result.

Previous O.F.T.

Hemoglobin E trait - \ 4 cases

B thalassemia traj R ~ 2 cases

Number Qi I ' - neg: test result detected

by the modified Q
number of positivegr a 17'u7 3 result detected by the
previous O.F.T. wefe fes l'i ' '32 and 236. Number of
positive test'resu1 hoth the modified and the
previous O.F. ’;7T=€E==____TTEEZ==:L;A-gative test result
detected by bot H he

ﬁ-evious O.F.T. was 211.

And there were 138 discrepanc&Jtest result between these two

tests (seeﬂ%&]{a\w ﬂ\%ﬁw Bﬂﬁﬁ/sm by Chi-square

test showed that these two test were s1gn1f1cant1y different

in teﬂwﬁ')@e\%ﬂ‘m}%ﬁ'ﬁ%ﬂﬂq Y
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Table 4.14. A comparison between the modified and the
previous O.F.T. based on detection rate

The modified O.F.T.

Positive Negative

The previous wWwell g 122 110 232
0. FaT. - -
2 236
32 468
Sensitivity 15 882 %« . IL 18

better than the

However, the modified — f better than the previous

AULINENINYINg
ARIANTAUNNIING 1A Y
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Table 4.15. A Comparison between the modified 0.F.T. and the
previous O.F.T.

Test performance Modified O.F.T. Previous O.F.T.
Sensitivity 88.2
Specificity B5.:2
PPV 19.4
NPV 97.5
Accuracy 58.8
L R (+) 240
LR () 052
Pre—-test odds (09 |
Post-test odds 0.2
TOTAL BILIRUBIN LEV
Mean of tota]:bj'1 i evel was 0.77 mg/dL and
standard devia ',_;.:-.-;:-:—-—-—-: ------ L. Thewflowest level was 0.1
,r

mg/dL and the h1qi* ng/dL . Normally total
W

bilirubin level 1in adu1t =0 3 tiol ik c mg/dL (IL cat. no.

35248). Theﬂa%ﬁ%wﬁmwdgqﬂuﬁn level more than

1.3 mg/dL. "hereas the o.;her (430 people) showed bilirubin

level Q«ﬁ'}ﬁ Q:ﬂh}m quﬂ %ﬂﬁ:ﬂm ctribution

of total bilirubin level can be seen in table 4.16:
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Table 4.15. Frequency distribution of total bilirubin leve]l

Cumuiative

No. Class limits Freq. Percent
Freq. Percent
1 Q.00 = 5 0 85 1816
2 0:50 - < 1 365 17.98
3 1.08 = 5 1 436 83.186
4 1«50 — € 2 457 97 .65
5 2.00 = < 2 464 99,15
6 2.50 -~ 2 3 467 99.79
7 3.00 = £ 3 468 100.00
To‘-T
In the those who showed
bilirubin level more Vb ey . 10 people showed positive
test result and 28 pew"E oV egative test result. Among

430 of those who-had total bitirubin +eval equal or less than
\“Z A

1.3 mg/fdL., 137 .'.I'n ol test result and 293

people showed n%gat1ve test result (see table 4.17.).

Statisti caﬁru 8 ’J%ﬂ‘MWMﬁﬁm test expresses

that total é“11rub1n 1eve} more than 1.3 mg/dL does not show

o <GP BT BRI FRY HAGE) rrrce e

test r;gu1t (p > 09.056):
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Table 4.17. A comparison between total bilirubin level and
test result of the modified O.F.T.

Positive test | Negative test |

i a :

Total > 1.3 mg/dL ! 10 | o3 | 38
bilirubin i i :

level € 1.8 mgsal | 187 ; 293 | 430
: | 321

468

those who showed

bilirubin level mor ngy/c 'gupeople showed positive
test result and 19 geqgb je ”~;1 i\ negative test result.. Among
430 of those who s otal A AUBNn level equal or less
than 1.3 mg/dL., =Y ‘ositive result and 217
people showed nega \:‘_ --'5‘ X f (see table 4.18.).

Statistical analysis by Sl -square test expresses that

total bilirubin e ore thar dif: does not also show

any different ‘VL :\" to influence the

test result (p >E 05) m

Table 4.18.%B§&3 wﬂﬁw}m H’lﬁirUMn level and
’QW'\MﬂiMﬂWI‘mH

Positive test | Negative test

iTota] * 1.3 ma/dL 19 19 i 38
' bilirubin ;
i Tevel < 1.3 mg/dL | 213 247 1 430
{ L =

| 232 236 468
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MCV AND/OR MCH VALUES

Mean of MCV value was 84.03 fL. and standard deviation

was 5.68 fL. The lowest value was 57.9 fL. and the highest

value was 95.4 fL. Number those who had MCV value less

hree males had MCV value
é value less than 77 fL.
——

than 80 fL. were 86 peg

less than 79 fL. and_
“SoMix-

s i i rab e 19 .
=

PN Cumutative

Complete finding

Table 4.19. Freg

No. Class 1imitg : 3rdent
- ‘;\\\ Freq. Percent
bR
1 50.00 — < , B4 3 0.64
2 60 .00 = < 14 2.99
3 70 .00 = < - 86 18.38
4 80.00 - < | 432 92. 31
5 90.00 - < £ ) 468 100.00
- .
otal 468 100.00
fa 'Y
Mea@ua anglﬂ2§w ﬂlﬂ?tandard deviation
lowest &alue wagmi7.4 pg. d the highest

was 2. 1@; Twal ST , =174 @,
value was 31@9. njt vujallqm&il“r}au less than 27
pg. and 51 females had MCH value less than 26 pg. Complete

finding can be seen in table 4.20.
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Table 4.20. Frequency distribution of MCH value

Cumulative

No. Class limits Freqg. Percent

Freq. Percent
1 17:00 = =< 19:00 2 0.43 2 0.43
2 19.00 - < 21.00 1.50 9 1.92
2 21.00 - < 23.00 39 20 4.27
4 23.00 - < 25. 8.33 59 12.61
5 25.00 - ¢ 27, -38 181 27.99
6 27.00 = < 29, .04 295 63.03
7 29.00 - < 8 .34 437 93.38
8 31.00 - < 38 465 99.36
9 33.00 - < 64 468 - 100.00

Tog .00

There were 3 value less than 79 fL.

and MCH value less than =z Scrocytic and hypochromic ).

Twenty six of tHen P " s O hemoglobinopathy.
W Rl

Whereas in the fem:s had MCV value less

b | rl;
thdan 77 fL. and J H value less than 286 ‘ And 25 of them

(73.5 %) gm Finally, can be
concluded tﬂruegrl ﬁngm ﬂjn‘jes are microcytic
and hy ? é” microcytic
and hypq;ﬁomm suﬂjwyﬂj ?]Ejvj EJ:ﬂe 4.21.
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Table 4.21. Prevalence of hemoglobinopathy among microcytic
and hypochromic sub-group.

Hemoglobinopathy

Microcytic & hypochromic Number Percent

Male 28 813

Female 25 73.5

Total 51 718.3
Reliabilit e 4 an \Hza1ues were excellent.

It could be seen in off i Measuieme wnressed by coefficient

of variation (CV). 4 measurements were

respectiveiy 0.34° %

Hemoglobin

o

emoglobinopathy group

had mean 3.06 % i35 0.35 %. The lowest

value was 1.1 % ;EL the highest value QT; 3.4 %. This finding

was similar, uﬁﬁﬁ%ﬁ that found that mean was

2.42 % and C o et.al., 1984).
o o) RUNTRURVINEAEY o oo

was 4. 98 % and standard deviation was 0.8 %. The lowest value
was 3.6 % and the highest value was 6.5 %. Whereas Cao et.
al. (1984) found that the mean was 5.09 % and range was 3.5 -

T8 %
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Mean of Hb A, value among those who suffered from
hemoglobin E trait was 24.2 % and standard deviation was
3.2 %. The lowest value was 17 % and the highest value was

28.5 % (see table 4 295 )5

Table 4.22. Result of Hemogi® N Ay determination

“M‘éa”"'“Ilr . SD (%) Range (%)

Non hemog]obmopayv 8.0 - “_35 110 = 3.40

8 thalassemia g OB AN, O . 30 3.60 - 6.50

Hemoglobin E tighifl g2k : 17.00 - 28.00

Reliability © ;: =, -he't was determined from
an inter observer agre sht.  Between two observers that

involved in thir_;_________;_;_______:35 agreement because

| ) 64.
i) 3

L] i
HEMOGLOBIN F DETERUIAATION

Meanqpuhemosﬂn E\J njw gl! ni halassemia trait
cases ﬁsT ﬁﬁ] aqm ﬂﬁm The lowest
value wdls 1.9 % and th hesE 13 Ig d for those

who suffered from HPFH, the mean of hemoglobin F was 5.5 %,

intra class corf

standard deviation was 1.3 % (range 4.4 - 6.9).



HEMOGLOBIN ELECTROPHORESIS

Result of hemoglobin electrophoresis on cellulose
acetate membrane of those who did not have any abnormalities
showed bands of hem_og‘lobin A and A2 fraction. Those who

ait showed hemoglobin fraction

. fraction. Hemoglobin E
mm; band become bigger.

0. T ose who suffered from

>d among 86 people who

sutffered from B thalasse

A, A and tiny band

d

and A2 took place T o
This pattern cou{'

hemoglobin E trait
FERRITIN LEVEL D&

Ferritin®
had MCV value less' t - 1Aty five of them were male
i .
and 51 of them were female.— AmoOng the male group, 8 people
i

1e

suffered from

’ ere normal and none

dnemia. In the female

of them sufferedl

sub-group 21 peome of the Ut Tered f@m iron deficiency, 19

people suff dﬁ i e%tiij cy_anemia and 11 of them
were norma]ﬁu ﬁ:{[aﬁ i 'ﬂ?lﬁwin this group was
44.9 n d.stal aﬁpgﬁvi 0 3 .8 éﬁ The lowest
value %ﬁﬁ@gﬁnﬁ, t ﬁgﬁg e?jil«:f 32‘.'9 ng/mL. and
there was no an extreme value. In general, 22.1 % of them

suffered from iron deficiency anemia and 33.7 % suffered from

iron deficiency whereas the rest (44.2 %) showed normal value
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(see table 4.23.).

However, there were 3 people who had MCV value equal
or more than 80 fL. (range 80 - 80.5 fL.) also suffered from
iron deficiency/iron deficiency anemia. Two of them (code

number 93 and 402) sufferad am iron deficiency and another

(code number 177) suf® r fro on deficiency anemia. So

ﬁnumber of people who

suffered from 1‘ro '- \ deficiency anemia were
respectively 31 andg? s ! NHNRHM\

Table 4.23. Ferra
thar

that in the study,RC

ho had MCV value less

”% w\
g Total Percent

it N3 Female

Iron deficienc dyr_*'-; 21 29 33.7

Iron deficienc¥=anemiz ) 19 22 .1

Normal L e 38 44 .2
- -

Total 5 86 100 .0

RBC MORPHOJ%&jJ}El’J‘VIEU‘V]ﬁ51AIEJF]f]‘§
QRIS BTN AG ) o

An1socyt051s and poikilocytosis can be seen 1n B thalassemia
trait group. Pencil cell usually present among those who also

suffer from iron deficiency/iron deficiency anemia.
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Most of those who suffered from hemoglobin E trait

showed microcytic. Some of them showed filamented RBC. And
some of them who also suffered from iron deficiency/iron

deficiency anemia showed pencil cell as well.

suffered from iron

Microcytic, ani iy and poikilocytosis werse
frequently seen ‘

Z

: ,

deficiency/iron de y dhe 5 encil cell was a good

Q{;:? it was difficult to
2, 11t and this disease by

:

marker for this 30

differentiate bet

RBC morphology ex

.\\’ cytosis cases showed

false positive tes se of echinocytosis it

CRE o

can be realized becdu iﬁzﬁny nd volume ratio of RBC is

= jf.F ,J,,,*r ¥
higher than that_ i o wﬁ@{,

Ovalocy :
i

. RBC’s membrane. In

0 can be inherited.

The defect is 1A ske]eta1 protein o

southeast Aﬂmﬂ‘vj ﬂﬂﬂﬁwmﬂﬁ1a or Melanesian

ovalocytosisdg) was foun in up te 30 % of aboriginal
°°°““Q°W‘"I ﬂ’ﬁﬁ“iﬁ%ﬁ’ﬁflmﬂﬂ”
(Pelek, a5 99T ) The two of ovalocytosis cases were from

Irian Jaya province (east part of Indonesia). This place is
nearby Papua New Guinea. Therefore, they most 1likely are

Melanesian ovalocytosis. And it can be assumed that
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resistance to hypotonic saline solution of their RBC due to

defect on their RBC’s membrane.
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