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Abstract

Objectives: To study the significance of Mean Corpuscular Volume (MCV) measurement in the
identification of thalassemia trait during a premarital screening program in Irbid in north of Jordan.

Patients and Methods: All couples applied for marriage procedures in Irbid city were screened over a
one year period. When MCV results were less than 80 fL. in both of them, then hemoglobin
electrophoresis was performed to both to confirm the diagnosis of thalassemia trait. The subjects were
considered to have the beta-thalassaemia trait if they had a hemoglobin A2 level of more than 3.2% or a
hemoglobin F level of more than 2%.

Results: During the study period, premarital screening of hemoglobinopathies was evaluated
retrospectively in 1752 subjects (876 couples).

MCYV less than 80 fLL was detected in 568 (32.4%) subjects (284 couples) for whom Hb electrophoresis
was further measured. HbA2 higher than 3.2%was found in 110 of them, 47 (16.4%) female subjects
and 63 (22.3%) male subjects. The percentage of high HbA2 from the total accounts of subjects
evaluated in premarital screening was calculated to be (0.062) and for those with low MCV was (19.4%)
with a 95% confidence interval value 0.736 (0.449-1.034). Fourteen couples both of them have high
HbA2. HbF was found to be high in another 26 (4.5%) subjects from both sexes, 5 couples both of them
have high HbF, and that HbS and HbC were 8 (1.4%) and 2(0.4%), respectively.

Conclusion: From this study, we concluded that the measurement of MCV alone is an effective
preliminary premarital screening tool to identify possible thalassemia trait. For those with possible
thalassemia trait, Hb electrophoresis will identify definite cases of thalassemia trait.
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Introduction

Thalassemia is a molecular abnormality that
leads to under production of one of the globin
chain. '

Thalassemia trait is usually not associated with
any significant clinical problem. Thalassaemia
traits in general have reduced Mean Corpuscular
Volume (MCV) and reduced Mean Corpuscular
Hemoglobin (MCH) with normal Mean
Corpuscular Hemoglobin Concentration
(MCHC). Specific cut off points for each index
vary from laboratory to laboratory. Some
laboratories concentrate on both reduced MCV
and MCH ? and some on MCV or MCH alone. **

Various formulae like Bessman index, Shine and
Lal index, England index, Mentzler index > are
used as good indicators to differentiate between
thalassemic and non thalassemic microcytosis.

B- thalassemia has a high prevalence in the
Middle East and it is a major health problem in
Jordan. " ® 7 Four percent of Jordanians are
carriers of the gene of thalassemia and currently
there are 1200 living Jordanian patients with
thalassemia major, quarter of them are from the
northern city of Irbid. ®

Starting from June 2004, in order to reduce the
magnitude of thalassemia problem, Jordan health
authority adopted a prevention program of
obligatory  premarital  testing for beta-
thalassaemia before the issuance of a marriage
certificate. ® This study was conducted to assess
the impact of MCV in the detection of people
with thalassemia trait.

Patients and Methods

Princess Rahmah is a pediatric hospital with 110
pediatric beds. It is one of the centers for
premarital screening in Jordan and it has a center
for treating and counseling patients with
thalassemia.

The study was conducted at Princess Rahmah
Teaching Hospital over the year 2007 starting
from January. The ethical committee of PRTH
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approved the study. The inclusion criteria of the
study are to include all couples who are about to
get married and requested premarital screening
for thalassemia. The premarital screening
program is obligatory for all couples who are
planning to get married. If MCV value for both
couples were less than 80 fL, then they are
considered as possible thalassemia carriers. For
such couples, standard hemoglobin
electrophoresis test should follow to measure Hb
A2 and HDbF to confirm the diagnosis of
thalassemia trait. To study the impact value of
MCV less than 80 fL to the diagnosis of
thalassemia trait, we evaluated retrospectively the
MCYV of 1752 subjects included in the screening
program. The subjects were considered to have
the beta-thalassaemia trait if they have a
hemoglobin A2 level of more than 3.2% or a
hemoglobin F level of more than 2 %. ™ °

Results

Premarital screening of hemoglobinopathies was
evaluated in 1752 subjects. Low MCV was
detected in 568 (32.4%). The results of Hb
electrophoresis performed to those with low
MCYV show that, higher than 3.2 HbA2 was found
in 47 (16.4%) from low MCV female subjects
and 63 (22.3%) from low MCV male subjects. 14
couples both of them have high HbA2 and those
couples were advised not to get married.

The Thalassaemia trait was detected in 136 (24%)
subjects, 110 of whom had high HbA2, and 26 of
them had high HbF.

The percent of high HbA2 in both sexes from the
total number of subjects evaluated in premarital
screening was (6%) and the percent of subjects
with high HbA2 from the total number of both
sexes with low MCV was 110 (19.4%) with 95%
confidence interval value 0.736 (0.449-1.034).
HbF was found to be high in 26(4.5%) subjects
from both sexes, 5 couples both of them have
high HbF, and that for HbS and HbC was §
(1.4%) and 2(0.4%), respectively (Table 1). The
highest demand on premarital screenings was in
summer (Table 2), which is the time of marriage
in our country.
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Table (1): Total number and percent of subjects with low MCV.

Sex Jan Feb Mar Apr May  Jun Jul Aug Sep Oct Nov Dec
Female 22 17 12 21 36 17 28 53 21 25 16 17
(78%) (3%) (37%) (37%) (6.3%) (3%) (4.9%)  (9.3%) (3.7%) (44%) (28%)  (3%)
Male 22 16 10 17 33 17 30 60 22 23 16 16
(7.8%) (2.8%) (1.8%) (3%)  (5.8%) (3%) (5.3%) (10.6%) (3.9%) (4%) (2.8%) (2.8%)
Total 44 33 22 38 69 34 58 113 43 48 32 33
(568) (7.7%) (5.8%) (3.9%) (6.7%) (12.1%) (6%) (10.2%) (19.9%) (7.6%) (8.5%) (5.6%) (5.8%)
Table (2): Frequency of abnormal Hb in subjects with low MCV.
Sex HbA2 HbF HbS HbC HbD
Male 63 (11.1%) 17 (2.9%) 3 (.5%) 1(.2%) 1 (.2%)
Female 47 (8.3%) 9 (1.6%) 5 (.9%) 1(.2%) 0 (0%)
95% Confidence interval 736 (.524-1.034)  .394 (.125-1.245)  1.643 (.3963-6.812) .986(.062-15.687) 1.004(.997-1.011)
Total (147) (25.8%) 110 (19.4%) 26 (4.5%) 8 (1.4%) 2 (.4%) 1 (.2%)

Discussion

B -thalassemia, one of the thalassemia syndroms,
is an autosomal recessive inherited blood disease
characterized by a reduction in the synthesis of
the B-goblin chain, which leads to a reduction in
B-globin chain synthesis and eventually produces
hypochromic microcytic anemia. '™

B-thalassemia is widespread throughout the
Mediterranean region, Africa, the Middle East,
the Indian subcontinent and Southeast Asia. >

B-thalassemia major causes serious physical and
emotional problems for patients and families, and
a financial burden for health services. '°
Premarital screening is very useful for detecting
carriers of [-thalassemia and for controlling
thalassemia major.

The most accurate tests for the detection of a
thalassemic carrier subject are genetic detection
and globin chain detection, both of which are
expensive and not routinely available for
premarital screening. '’

Thalassemic traits in general have reduced the
Mean Corpuscular Volume (MCV) and reduced
Mean Corpuscular Hemoglobin (MCH) with
normal Mean  Corpuscular  Hemoglobin
Concentration (MCHC). Specific cut off points
for each index varies from laboratory to
laboratory. Some laboratories concentrate on
both reduced MCV and MCH * 7 and some on
MCYV or MCH alone. ** This study showed that
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low MCV alone is an effective tool for the
detection of thalassemic carrier subject as one
third of the subjects screened were labeled as
possible carriers in countries with a limited
economic status. Hb electrophoresis performed to
possible thalassemia trait subjects confirmed that
24% of them had thalassemia trait.

The prevalence of P-Thalassemia Trait in our
study was found to be 7.7%, a figure nearly
similar to the 5-10% reported from Iran. '® Our
result was higher than the 3.4% and the 2%
reported from Al-lhssa Saudi Arabia and Turkey,
respectively, ' '* and less than the 25% reported
from the Gaza Strip. *°

In countries with a high prevalence rate of
hemoglobinopathies, premarital screening is
helpful for the identification and prevention of
high-risk marriages. From this study we
concluded that the measurement of MCV alone is
an effective preliminary premarital screening tool
to identify possible thalassemia trait. For those
with possible thalassemia trait, Hb
electrophoresis will identify definite cases of
thalassemia trait.

References

1. Fairbanks V. Hemoglobinopathies and thalassemia,
laboratory methods and clinical cases. New York:
Thieme-Stratton Inc., 1980:18.

2. Shine I, Lal S. A strategy to detect -thalassemia
minor. Lancet 1977; 1: 692-694.

J Med J 2010; December: Vol. 44(4) httpdar.ju.edu.jojmj



Mean Corpuscular Volume and Thalassemia Trait... Abdalla Alshorman et al.

3. Ghosh A, Woo JSK, Wan CW et al.: Evaluation of
a prenatal screening procedure for b-thalassemia
carriers in Chinese population based on the Mean
Corpuscular Volume (MCV). Prenatal Diag. 1985;
5:59-65.

4. Rogers M, Phelan L, Bain B. Screening criteria for
B-thalassemia trait in pregnant women. J Clinical
Path. 1995; 48: 1054-1056.

5. Lafferty Art JD, Crowther MA, Ali AM, Levine M.
The evaluation of various mathematical RBC
indices and their efficacy in discriminating
between thalassemia and non thalassemic
microcytosis. Amer J Clinical Path. 1996; 106:
201-205.

6. Pembrey ME, Wood WG, Weatherall DJ, Perrine
RP. Fetal hemoglobin production and the sickle
cell gene in the oasis of Eastern Saudi Arabia. Br J
Hematol. 1978; 40:415-429.

7. Nayef S. Gharaibeh, Mahmoud Al-Sheyyab,
Anwar B, Dr. PH. Detection of B-Thalassemia
carriers in Jordan: Annals of Saudi Medicine,
1998; 18 (4).

8. Ministry of Health, Jordan, www.moh.gov.jo/ Non
Communicable Disease Directorate.

9. Alhamdan NA, Almazrou YY, Alswaidi FM
Premarital screening for thalassemia and sickle cell
disease in Saudi Arabia, Choudhry AJGenet Med.
2007; 9(6):372-377.

10. Al-Suliman A. Prevalence of beta-thalassemia trait
in premarital screening in Al-Hassa, Saudi Arabia.
Ann Saudi Med. 2006; 26(1):14-16.

11.Olivieri NF. The beta-thalassemias. N Engl J Med.
1999; 341(2):99-109.

479

12.Cao A, Saba L, Galanello R, Rosatelli MC.
Molecular diagnosis and carrier screening for beta
thalassemia. JAMA. 1997; 278(15):1273-1277.

13.Lo L, Singer ST. Thalassemia: current approach to
an old disease. Pediatr Clin North Am. 2002;
49(6):1165-1191.

14. Weatherall DJ. The thalassemias. BMJ. 1997; 7:
314 (7095):1675-1678.

15.Eleftheriou = A.  About thalassemia.  TIF
publications.  Nicosia, Cyprus, (4) 2003.
(http://www.thalassaemia. org.cy/Publications.htm)

16.Galanello R, Eleftheriou A, Traeger-Synodinos J,
Old J, Petrou M, Angastiniotis M. Prevention of
thalassemias and other hemoglobin disorders. TIF
Publications (3) (http:// www.thalassaemia. org.cy/
Publications.htm).

17.Ghotbi N, Tsukatani T. Evaluation of the national
health policy of thalassaemia screening in the
Islamic Republic of Iran. East Mediterr Health J.
2005; 11(3):308-3081.

18.Karimi M, Rasekhi AR. Efficiency of premarital
screening of beta-thalassemia trait using MCH
rather than MCV in the population of Fares
Province, Iran. Haematologia (Budap). 2002;
32(2):129-133.

19.Guler E, Karacan M. Prevalence of beta-
thalassemia and sickle cell anemia trait in
premarital screening in Konya urban area, Turkey.
J Pediatr Hematol Oncol. 2007; 29(11):783-785.

20.Tarazi I, Al Najjar E, Lulu N, Sirdah M.
Obligatory premarital tests for beta-thalassaemia in
the Gaza Strip: evaluation and recommendations.
International J Lab Hematology, 2007; (2) 111-
118.

J Med J 2010; December: Vol. 44(4) httpdar.ju.edu.jojmj



Mean Corpuscular Volume and Thalassemia Trait... Abdalla Alshorman et al.

O3 Jeis 2 #1531 Idle

LY sgeme Oloydl it i plhall des | 0l ydt it s

O35 eyl ¢ Lol Sl ashall dmaler =2 O3 (o)) ¢ gorktd) Ra 8 ¥ s (JULYY g1
ezl
Lyl 3 gledl JBle jamd maliy IV r LDl 20 A s ad 8 sledd RS e Lo A3 A Z\M\)z:d—-\.@l\
o5, J
Jos o el ot cwlazs) ) 3 sl Bl e s dglazy (bl SO i D Anlll o8 cdl ) A b
WS S eS O0) o Led foms O ccp bl SIST B0 ML o 181 2SI o Lagie 055 Leiig. ool SIST s 2
D02 o STE uglesadt ol %0 3.2 0 1T A2 O8I LM 5 0 ekt Lot el Ll 50 i o
80 fl 1o 81 &S e Loz O o) gl 1L Loy (795 876y jasies 1752 o ¢ aalyll) s I3 ol
53 (022.3)63 5 51 (7016.4) 47 &3 Wi pA2 0L SUeS Oy Vb feszgy 284 (6F [a=s(%032.4)568
B0l o 51 &S e Lowgie paie pdll oall (019,45, 541 ek (0.062)2sy isr A2 01
Fipglegodl 087 (ahzs (bl 95 140G Lise A2 0157 (1.034-0.449) 0.736 slus ( CIy aloldh 221 2,
e (V0148 taise S Lglesndl 05 21951 5 & e F ol sudl O (i) SIS o s (%04.5)26 3 Leis e
(Y004 2uie s e C s gandl O
T o b Slogmd (3 LoD (20 2 L adle) e (ol Allady S Bl ool S0 o Lo W05 O sl
Fael) Al 5 M By 3o Lwla) Grglegagl) JUeSIl O s e LoD 2010 2l i ezt L. 05)Y1 3
NS
29 sl e ¢ JUaSI O3 ool S o Lagte oS 2 1A LIS

480 J Med J 2010; December: Vol. 44(4) httpdar.ju.edu.jojmj



