CHAPTER 11
REVIEW OF RELATED LITERATURE
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hemoglobinopathies by the fact that the structure of the
affected globin chains (or chains) is normal but its synthesis

results in decreased red cell hemoglobin, hypochromia, and a



variable hemolytic component (Kaplan and Pesce, 1989).

The clinical syndromes associated with thalassemia
arise from combined consequences of inadequate hemoglobin
accumulation and unbalanced accumulation of globin subunits.

The former causes hypoch and microcytosis, the latter

leads to ineffectives eryt| is and hemolytic anemia.

\\\ 7~~-i d anemia, which is
fatal in utero or .‘%T\uo \\f untreated (Schwartz

and Benz., 1991).

EPIDEMIOLOGY

Thalassemi Jgeenféhcountered in virtually every
ethnic group and geogral- o on. However, they are most
common in the Med erranean b adf equatorial or near

equatorial regiane he “thalassemia belt™

extends along thiﬂshore O : "'editeé@anean and throughout

the Arabian mngrﬁ lﬁ ‘Wﬂjf gjand southeastern
Asia, especnqé Iljﬂ ? outhern China. Gene
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In 1983 the population 1in south-east Asia was

approximately 338 million and the numbers of people with a

thalassemia and B thalassemia trait were estimated respective-
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ly as 16,121,000 and 11,445,000. In Indonesia the prevalence
of a thalassemia trait, B thalassemia trait and Hb E trait
(hemoglobinopathies) were estimated respectively to be 0.5; 3
and 4 percent (Boon, 1983). Studies in some areas 1in

‘Indonesia show that prevalence of B thalassemia trait is 3 -

7.8 percent (Sofro et al vy/amudu Hastuti et al.,1991;
Wahidiyat I., 1992).

PROBLEM OF THALAS

buble heterozygous B
ious social prob1em
?\\ ery high. An example
of ideal treatment ransfusion once in 2 -
3 weeks (Hunstman, 1985) and subcutaneous
infusion of deferoxam1srx Jf O« ide in 1978 the cost is up

to US $ 5,000 p 'c_;;.".::;;;:;.?-...:;:‘..z::_-‘ 8k and US $ 7,513 in
‘VI )
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United Kingdom (”h ‘ .:4..
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each year. Then cost of treatment (if given) for those

patients per-year can alsoc be estimated at US $ 10 million.



11

Without any prevention program, Indonesia may also

face a problem with blood donors similar to that which had
occurred in Cyprus. In Cyprus, with a total population

600,000 and the prevalence of B thalassemia trait was 17 %, 1

in 35 marriages was at risk, and theoretical birth rate of

”/rn treatment was available

éwst of treatment and the

need of blood donat igas ey e £t ed that within 20 years,
more than 40 % of e b1 J\\ak rs might have to give

blood annually f

homozygoses was 1 in 1

they made forward pr

assemia alone. (WHO,

18983).

METHODS FOR SCREE TRAIT

The most co ed for screening for 3

thalassemia are MCV aniéggggjﬁhf artz and Benz., 1991; Boon

.t

W.B., 1983). '"»"f—;'.;:~=.:::m?‘ r use MCV (Pearson

i

H.A. et al., 197 ,msss; Cao A. et al.,

1984; Shine and La1 1977) and some other centers use O.F.T.

(Sﬂvestronﬁuﬂfg%EP%?AW%']ﬂt al., 1988; Flatz

and Flatz, 19 . Another émcommon est for s emng is done
by measﬂ%}an@ﬂﬁwub}ﬂq}ngq a E’ascles using
an e1ect$on1c equipment. This method is able to distinguish
subjects with B thalassemia trait from normal and sideropenic
subjects (Torlontano et al., 1972). Other values indicate

thalassemia trait are (1) (0.23 X MCV) - (0.22 X RBC) - (0.93
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X hemoglobin) - 3 less than 0; (2) MCV:RBC ratio less than 13

and (3) MCV! X MCH less than 15 (Brewer G.J. et al., 1993).
OSMOTIC FRAGILITY TEST (0.F.T.)

O.F.T. runs by using 12 concentrations of saline

ﬁ/ereditary spherocytosis, B
.‘a‘/ﬂﬁr, hemoglobin E disease

Wweeth and Jarett, 1380). In

solution can be used to
thalassemia major,
and other thalasse
those people who and hemoglobin E (Hb

to hypotonic saline

\\ ditary spherocyt051 S

its resistance i 2a i s influenced by the

E) disease, the r

solution are incr

surface and volume ‘tes. If this ratio is

increased the resist se (Maslow et al.,1980;

Henry, 1991; Dacie and- Lew

BJEIT. "%21 times to make it

easier to run, and 1in pret this ﬂst For an example,

Danon 1in atically using a
continuous d@ugjﬁ‘ﬁaﬁiﬂ Ejllﬁ ﬁn order to detect
thalas a tﬂﬁm w Yjﬁ é’ e tube test
contam-q'\g 5 m q o;l j "l bﬂod and then

read visually. But other studies used 0.36 % (Flatz and
Flatz, 1980) and 0.35 % of saline solution ( Valbonesi et al.,

1980). Flatz and Flatz, in 1980 used the time to 50 %
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hemolysis in a glycerine-saline solution. This method had a
sensitivity of 100 percent and a specificity of 79.1 %. Then,
Valbonesi et al. 1in 1983, used nephelometric test for

quantification of osmotic fragility of erythrocyte.

for the 0O.F.T. test is

il
%ﬂ A blood sample with

@ not be used because it

in the blood becomes

The recommende

defibrinated or he
oxalate or citrate
will cause the con
higher, if used. ou]d be tested within
two hours but thi vedup to six hours. if the
blood sample is  »_' s test should be done 1in

room temperature (

CHARACTERISTIC TEST

There ang : ssful- screening
program : it ": 1'ab'le, (Silvestroni

and Bianco, 1983!Dspecific yet not expeﬁlive or time consuming
(Flatz and t f""ﬂ f yic i of the use of
diagnostic ﬁsﬂorg ﬁﬂenn ﬂgjo I—lit disease in its
earh‘qthpi Qtﬂ i ‘Sj ﬁ ﬁ it is less
widespr*ad anﬁzore jsflf‘l: tﬂj\d O?TCE]:I“. - _

The test for screening would share many of
characteristics of ideal diagnhostic test in gdeneral.

Sensitivity, specificity, and predictive values should all
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close to 100 percent. But such tests do not exist.
Therefore, sometimes test with high sensitivity or high
specificity have to be chosen. Each choice has a different

conseqguence.

The test with hig i ‘1'V1‘ty has few false negatives

and has a high neg ' y&e value. The tradeoff,

unfortunately, is. t@test has poor positive

predictive Va1uey t1ve individuals would

be falsely positive 1s used for screening

for Tlarge populat' number of individuals
have positive tést gb FE- Y Nz mer of them are truly
diseased. The Cons lence | of mg this test 1is that
resulted in a high m.ero' OT. unnecessary diagnostic
evaluations. The teét === pecificity will have higher

positive predic egative predictive

values. The ico) th1s test is that

resulted in s1zem1e proportion of d1semsed individuals going
undetected. ﬂﬁ iw r or not patients
will benef1ﬂﬁ wan Ejjﬁ§ as well as the
relati W;.] aﬁﬂ?dﬁﬁq%mat&r evaluation

(Kapla
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B8 THALASSEMIA TRAIT

The heterozygous state for B thalassemia is not
usually associated with any clinical disability except in
periods of stress, such as pregnancy or during severe

e of anemia may be present

infection, when a moderate

(Weatherall D.J., 198

The diagnosj ~the hematologic picture

of mild hypochr in the presence of
adequate iron st are usually in the 9
to 11 g/dL range Mor 1 or 2 g/dL’1ower
than that seen i he same age and sex
(Schwartz and ., 1§ riking and consistent
finding is small, p-«rﬁ%ﬁﬁgﬁh inized red cells i.e. MCH
values of 20 to 22 Pg ;g%gé—éﬁg , 1983); less than 26 pg

(Schwartz and -.'-".:_—E'&;:_::-s«—--w-ﬁ'--i:l in males and less

than 26 pg in femiﬂe- P ’ ﬂﬁ4) and MCV values of
50 to 70 f1 (Weatheqa]] B s 19 ); less than 75 f1 (Schwartz

and Benz., ﬂuﬁ}’% Mﬂﬁﬂﬂf}ﬂ less than 77 f1

in females ( et al. ¢ 1984); ‘lgss than f1 (Pearson

b, otQ wpa,q AT BN B on com

to rule 3ut thalassemia (Kaplan L.A. and Pesce A.J. 1989).

A major help in the diagnosis is elevated levels of Hb

A,. This minor hemoglobin usually less than 3.5 percent of
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total hemoglobin but in B thalassemia is usually 5 percent or
higher (Brewer G.J. et al., 1993); more than 3.5 percent
(Pearson H.A. et al., 1973); more than 4 percent (Cao A. et
al., 1984). The average level of Hb A, is 5.1 percent and
range 3.5 to 7.0 percent (Schwartz and Benz., 1991; Weatherall
Dady, $8BE). This va Hy
patients with }

deficiency, and it 4* 3 thalassemia with the

art1f1c1a11y depressed in

have coexistent iron

institution of 4 rapy .

Hemoglobin 9 F) -levels are inconsistently elevated
cases Hb F is in the
normal range (less in the remainder they
are moderately ele 5.6 percent (Schwartz

and Benz., 1991).

Red Ce c-'f_--lII.._“_..I-“J.‘_‘.J-_h o no rma] and 'i n 't he
Y. X J
smear shows variﬂn- Jge cells, poikilocytes,

ovalocytes and bisoph111c stlyp11ng (Schwartz and Benz.

1991). ﬂ‘lJEl’J‘VlWlﬁWEﬂﬂ‘i
i T”AﬁW"TMﬂ‘im UAIINAY

In contrast to B thalassemia, a thalassemia is due to
a deletion mutation. There are four types of a thalassemia
i.e. hydrops fetalis (a thalassemia-1 homozygosity):

Hemoglobin H disease; a thalassemia trait (a thalassemia-1 or
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a thalassemia’) and silent carrier (a thalassemia-2 or a
thalassemia’). This study is more concerned with a

thalassemia trait than the silent carrier state.

1. a thalassemia trait

The ¢linical gic picture 1is very mild.

Bart’s hemoglobin the newborn period no
hemoglobin H is trophoresis, although
hemoglobin H inc asional red cell. Hb

H and Bart’s hemo€

50 percent or mog _ \\
is caused by an ag *?y} 1;¥<>\\

it will be present ue to the fact that the

wcreased amounts, but
A If the syndrome

h as Constant Spring,

mutant will be of a ,:c,ff;’a s' thesis of the hemoglobin

(Brewer G.J. et al.

2. Silkef ')

D

Red cell ‘morpho1ogy is normal and there are

e R G RTIHHIRG: oo

be present the a]}e1e 1s an abnor thalassemic

hemw@W?@*ﬂsﬂﬁﬂéﬂW}’% ﬂ%ﬂl'ﬂeﬂﬂbm i

present but in low amount due to the fact that the mutant will

be of a type to reduce synthesis of hemoglobin (Brewer G.J. et
al., 1993). Schwartz and Benz., 1991 reported that there is

no simple screening procedure that will detect this disease
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but Cao A. et al., 1984 claimed to and miss only a few silent

carrier cases by using their own screening procedure.

a thalassemia, which occurs in the same population as
B thalassemia makes screening more complicated. This

ild, familial hypochromic

-{/}s of Hb A, and Hb F and
ise diagnosis requires

;\ tion or high B8/a globin
synthesis ratio (Sc d \\

HEMOGLOBIN E DISE J s ;::?\\
Hemoglobin' E LB i *\ dn variant occurring in

; fat ambod1a, Thailand, part

diagnosis suggested
microcytosis with low
no incidence of iro

demonstration of a

15 to 30 percent of
of China and Vietnam (Schwart: ., 1991). Hb E trait
is asymptomatic' . age MCVv = 73 f1)
resembles very V_—— 1‘ Homozygoses are

still asymptoma‘h nd exhib1t more m1crﬂytos1s (average MCV
= 67 f1) and ﬁT %’ anemia (Schwart
and ., 1991 ,E@jg ﬂsﬂﬁ ﬂg&ljnjare numerous on
the blo w ygotes for
Hb E :i jﬁﬁﬂ:?:mile tha assem1:r>§ﬂ resemble

patients with B8 thalassemia 1‘ntermed1’a or B thalassemia major
(Weatherall D.J., 1983; Schwartz and Benz., 1991; Henry J.B.,

1991 ). In this disease Hb A is reduced or absent (Henry
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Hb E 1is very mildly unstable, but this instability
does not alter red cell 1ife span significantly. The high
frequency of the Hb E gene is due to the thalassemia phenotype

associated with its inherita It can be demonstrated to be

Ay in the heat denaturation

test and with isopé w‘and Benz., 1991). On

alkaline e]ectro \\\ takes place tightly

to Hb Az fractmn S j ] U1 to separate in order

unstable; it precipi

g group, 1982). In
er and classified as Hb
A,. Therefore, qdan gaiona@fgHl Ay Trom cellulose acetate
membrane (CAM) elect feil - used to diagnose these
two diseases. Values of& 15 percent and 75 percent
are respectively di bf E trait and Hb E

v

homozygoses. . Y !
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