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Development of internal quality control and proficiency testing program
for thalassemia screening at Lamplaimat Hospital, Burirum province

Abstract

Thalassemia screening using a combined osmotic fragility (OF) test and dichlorophenolindophenol (DCIP)

precipitation test has been implemented in Lamplaimat Hospital since 2005. However, quality control (QC)
system has not yet been established. In order to develop an internal QC and proficiency testing program for
thalassemia screening, one of laboratory staffs was assigned to prepare QC samples by selecting left-over blood
samples from routine practice. The selection criterion for positive QC was MCV < 75 fl and Hb > 10 g/dl. For
negative QC, sample with MCV > 85 fl and Hb > 12 g/dl was selected. These QC samples were firstly tested
using the OF and DCIP tests by the assigned staff and then blindly tested by the other two laboratory staffs who
took responsibility on the OF/DCIP screening in routine practice. The screening results were recorded as
unknown samples. From January to June 2009, a total of 100 QC samples (66 positive QC and 34 negative QC)
were collected. All of them were sent to the Centre for Research and Development of Medical Diagnostic
Laboratories, Faculty of Associated Medical Sciences, Khon Kaen University, to investigate for thalassemia and
hemoglobinopathies using standard methods. Agreement of the OF/DCIP screening between the 2 staffs was
evaluated using Kappa statistics. Acceptable proficiency testing was assessed according to the criteria of no
false negative OF result in o-thalassemia 1 or B-thalassemia carrier and no false negative DCIP result in Hb E
carrier with Hb E > 25% and with false positive rate of less than 20 % in normal QC samples (sample without
o-thalassemia 1, B-thalassemia and Hb E). Based on Kappa analysis, a perfect agreement was obtained for both
OF test (K = 0.93) and DCIP test (K = 0.96). Proficiency testing on thalassemia screening of the two staffs
revealed acceptable result. The data indicates the same standard in performing thalassemia screening of the
Lamplaimat’s laboratory staffs. The internal QC and proficiency testing program established in this study should

prove useful for effective prevention and control of thalassemia in the region.

Keywords: Thalassemia screening, OF/DCIP, Quality control, Proficiency testing
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ORIGINAL ARTICLE

Performance of thalassemia screening program for identification
of at-risk couples at Prayuen Hospital, Khon Kaen province

. Churat Pengpinij'?, Niran‘dom‘quéeka_ﬁ_qtr}dfj.‘-

ranom Khunprama’, Kanokwan Sanchaisuriy:

Abstract k

Complying with national policy of the Ministry of Public Health, Prayuen Hospital has implemented
thalassemia screening program since 2006. Based on the operational guidelines, pregnant women attending
antenatal care service are screened for thalassemia using OF/DCIP approach. In case of positive results, the
husbands are requested to be screened for thalassaemia as well. Accordingly, blood samples of the positive-
screened couples are referred to the Regional Medical Sciences Center, Khon Kaen, to investigate further
whether they have true risk. In order to evaluate the performance of thalassemia screening program conducted
at Prayuen Hospital during 2006-2008, a retrospective data on the number of the first-visit pregnant women,
number of positive screened couples as well as number of the at-risk couples were collected. The positive rate
of thalassemia screening, the percentage of screened husbands and the positive rate of at-risk couples were
calculated. It was found that the rate of positive screened women in 2006, 2007 and 2008 was 53.5 %, 49.3
% and 53.9 %, respectively. Of the positive-screened women, 56.6 %, 76.1 % and 70.8% of the husbands had
been screened for thalassemia. During these 3 fiscal years, a total of 260 couples were gathered. Among them,
8 (3.1 %) were at risk of having babies with severe thalassemia diseases, i.e. 6 at risk of B-thalassemia / Hb E
and 2 at risk of homozygous O-thalassemia 1. The expense of laboratory identification of at risk couples was
62,500 baht/year (0.9 % of treatment expense for 1 patient). The results demonstrated that Prayeun Hospital
had good performance and complied with the goal of the Ministry of Public Health in that at-risk couples were
identified. Consequently, the births of new cases with severe thalassemia diseases could be prevented. However,
risk assessment based on Hb analysis revealed that approximate 25% of the positive screened couples were at
risk of having babies with non-severe disease, i.e. homozygous Hb E. Therefore, a simple strategy for screening

out of these couples is needed to reduce unnecessary expenses of laboratory confirmation.

Keywords: Thalassemia screening, Couple-at-risk, Severe thalassemia disease
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OF/DCIP screening; .
g Routine antenatal care
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ABSTRACT

Objective: To validate the performance of thalassemia screening in pregnancy at
community hospitals of northeast Thailand. Method: Blood samples derived from 1,200
pregnant women attending antenatal care (ANC) at 11 community hospitals together with
their screening results were sent to the reference center for further determinations of
thalassemia and hemoglobinopathies. Three different combined tests, OF/DCIP,
MCV/DCIP and MCH/DCIP, were tested to assess the efficiency of the laboratories in
detecting a’-thalassemia, P-thalassemia and hemoglobin E carriers. Results: The
sensitivities of the OF/DCIP tests, being over 90% for 6 out of 9 hospitals, were
acceptable. The results of three hospital laboratories were insufficient with rather low
sensitivity values for the OF/DCIP test. After conducting a training program, the 3
hospitals substantially improved their performance, achieving sensitivity values higher
than 90%. The combination of MCV or MCH with DCIP as screening tools resulted in a
sensitivity in the range of 72.7 to 100% and a specificity in the range of 35.7-87.8%.
Conclusion: The results indicate that in the hands of well trained staff members, a
combination of OF/DCIP tests is an effective tool for screening of o’-thalassemia, B-
thalassemia and Hb E carriers among pregnant women. However regular monitoring of

the screening performance is necessary.
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INTRODUCTION

Thalassemia and hemoglobinopathies are highly endemic in Thailand [1,2]. Prevention
and control programs for thalassemia have been implemented for more than a decade by
the Ministry of Public Health. The three prime targets are homozygous o’-thalassemia
(o’-thal), homozygous B-thalassemia (B-thal) and haemoglobin E (Hb E)-B-thal diseases
[2]. All pregnant women visiting a hospital or other medical centre for antenatal care
(ANC) the first time and with a gestational age of less than 16 weeks are asked to
participate in a screening program [3]. The participation is voluntary. The screening
applies a combination of the basic turbidity tests namely the osmotic fragility (OF) test
and the dichlorophenol-indophenol (DCIP) precipitation test. These tests are
recommended as primary screening tools [4-5]. As an alternative to the OF-test, the
determination of the mean corpuscular volume (MCV) or mean corpuscular hemoglobin
(MCH) of red blood cells with a cutoff value of 80 femtolitre (fl) for MCV and 27
picogram (pg) for MCH may be used [6]. The OF and MCV aim to detect carriers of o’-
and B-thalassemia and the DCIP test will detect the Hb E carriers. Pregnant women with
negative screening results are considered as not being carriers of the diseases or having a
form of non-clinically significant thalassemia and no further actions are required. The
husbands of positive-screened women are invited to be screened for thalassemia as well,
using the same screening methods. The positive couples (i.e., thalassemia screening
positive for both husband and wife) then undergo a number of clinical diagnostic tests in
order to ascertain that the diagnosis is true. Based on this strategy, the accuracy of the
screening tests is a key issue, hence a high rate of false negative results (indicating a low
sensitivity) will undermine the efforts for prevention and control of the diseases, since a

substantive number of diseased persons will go unrecognized. On the other hand, a high
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false positive rate (indicating a low specificity) will result in a high workload for the

reference centers and in budget spent uselessly.

From the results of previous investigations, it is known that the OF test or MCV or MCH
alone cannot identify some Hb E carriers. Therefore, the DCIP precipitation test has been
proposed to be used for detecting Hb E carriers in screening attempts [4]. While the OF
and DCIP tests are performed manually, the determination of MCV and MCH needs an
automated blood cell counter which is expensive and iﬁ the past may have not been
available at peripheral health care facilities. Laboratory procedures of the OF and DCIP
test are relatively simple and rapid to perform. They have been proven to be effective by
many investigators [4, 6-8]. However, a pilot survey of thalassemia screening procedures
at the community level conducted by the Centre for Research and Development of
Medical Diagnostic Laboratories of the Faculty of Associated Medical Sciences of Khon
Kaen University, Thailand, revealed that the results of some hospitals contained
unusually high false negative results. This leads to a query concerning the accuracy of the
screening procedures of a combined OF/DCIP test conducted at peripheral health care
facilities where human resources are limited. In addition, in contrast to the past, more and
more health facilities even at the peripheral level are now equipped with automated blood
cell counters, enabling them to measure MCV and MCH. The aim of this investigation
therefore was to discover the reasons for the low sensitivity of screening results from a
number of hospitals, and secondly whether a combined MCV/DCIP or MCH/DCIP test

would be more effective in screening for thalassemia.
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METHODS

A cross sectional study investigating the performance of thalassemia screening was
launched in 11 community hospitals located in different regions of northeast Thailand.
Specimens used for this study were ‘left-over’ blood samples obtained from pregnant
women attending ANC services. Data recorded for the thalassemia screening could not be
traced back to any individual who had taken part in the program. The study protocol was
approved by the ethical committee of Khon Kaen University, Khon Kaen, Thailand

(HE510139).

The director of each hospital was invited to participate and asked for permission to
conduct the study. Laboratory staff were informed about the project and asked for their
cooperation in the collection of the specimens. Approximately 100-130 ‘left-over’ blood
samples obtained from pregnant women attending ANC services from each hospital were
collected consecutively over a period of three months. Blood samples together with their
screening results performed by laboratory staff of each hospital, as well as hematological
parameters, were sent to the Centre for Research and Development of Medical Diagnostic
Laboratories (CMDL), Faculty of Associated Medical Sciences, Khon Kaen University,

for further determination of thalassemia and hemoglobinopathies.

Screening procedures

According to national guidelines, most laboratories use a combined OF/DCIP for
screening. The OF and DCIP tests are commercially available (DrewBio Thailand Co.
Ltd., Bangkok, Thailand). The OF test is done by adding 20 microlitre (ul) of fresh blood
sample into 2 millilitre (ml) of hypotonic buffer saline provided by the manufacturer.

After mixing gently, the mixture is left at room temperature for at least 15 minutes. For
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the DCIP test, 20 pl of blood sample is added to 2 ml of the DCIP reagent. After mixing,
the mixture is incubated at 37°C for 15 minutes, and then 20 pl of additional solution for
stopping the reaction is added. The interpretation of both tests is based on the turbidity of
each reaction tube. Turbidity visible to the naked eye is considered to indicate a positive
test. In the case of MCV or MCH screening, MCV values of < 80 fl or MCH values of <

27 pg are considered to be positive.

Laboratory investigation at the reference centre

All blood samples with positive and negative results were examined further for B-thal and
Hb E using an automated haemoglobin analyzer, either the high performance liquid
chromatography (HPLC Variant Haemoglobin Testing System; Bio-Rad, USA.) or the
capillary zone electrophoresis (Capillarys; Sebia, France). Samples with normal Hb-type
(A2A) and Hb A; > 4.0 % were diagnosed as B-tha} carriers. a’-Thal (SEA & THAI

deletion) was identified using the polymerase chain reaction (PCR) [9].

Training program

A training program on thalassemia screening took place at the hospitals. It was provided
to laboratory staff of those hospitals with a poor performance. The training focused on the
principles, procedure and interpretation as well as limitations of the OF/DCIP tests. A
poster of the standard operation procedure (SOP) of the OF and DCIP tests was created as

an educational item and distributed to all community hospitals participating.

Data analysis
To determine the validity of thalassemia screening at each hospital, the sensitivity and

specificity were calculated based on the results obtained from the reference laboratory
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which served as a gold standard. False negative (FN) tests were those which were labeled
as negative by the laboratory staff of the community hospital but actually were found to
be positive by the reference centre, in that the blood tested was derived from carriers of
o’-thal, B-thal or Hb E. Cases identified by the screening tests as positive but not

confirmed with the tests of the reference centre were considered to be false positive (FP).

RESULTS

A total of 1,200 blood samples screened for thalassemia from 11 community hospitals
were investigated. Of these, 67 (5.6%) were ol-thal carriers, 12 (1.0%) were B-thal
carriers and 497 (41.4%) were Hb E carriers. Analysis of thalassemia proportion by
hospitals revealed similar proportions of B-thal and Hb E carriers. However, the

proportion of o-thal varied from 1.9% to 16.0 % between the different locations (Table

1).

Sensitivities and specificities of each screening strategy, i.e. OF/DCIP, MCV/DCIP and .
MCH/DCIP are given in Table 2. Based on the OF/DCIP screening, the sensitivity and
specificity of 6 out of 9 hospitals (hospitals 1-6) was found to be acceptable with a
sensitivity higher than 90% and a specificity of 70% or higher. The performances of the
laboratories of the remaining hospitals, in particular hospitals 8 and 9, were insufficient in
that the sensitivity of the OF/DCIP tests was below 50% and at one hospital even only
39.1%. The MCV/DCIP and MCH/DCIP combinations applied by the participating
hospitals. laboratories achieved acceptable sensitivities though the specificities of some of

them were rather low.
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In order to improve the performance of thalassemia screening using the OF/DCIP
approach, a training program was organized at the 3 hospitals (hospitals 7-9) with
insufficient results. After training, each laboratory was asked to send blood samples again
to the CMDL to evaluate the performance of each individual laboratory a second time.
Re-evaluation of the sensitivity and specificity indicated a substantially improved
performance resulting in a sensitivity of higher than 90% and specificity of higher than

70% (Table 3).

DISCUSSION

The three clinically significant thalassemia diseases; i.e. a-thal, B-thal and Hb E, are
quite common in the area of this investigation, as indicated by the results given in Table
1. The chances are quite high that couples in the region might have a child with a severe
thalassemia disease and that underlines the need for an appropriate approach for screening
of these three forms of thalassemia. The screening approach using either OF or MCV has
been proven to be effective for screening of o’ and B-thal carriers [10-13] but not for Hb
E [4, 6]. Hence, the DCIP precipitation test in combination with either OF or MCV has
been introduced, proving to be effective [4, 6-8, 14] and adopted as a useful strategy by
the health authorities in Thailand for more than a decade. It is of immense importance for

the screening program to keep false negative results as low as possible.

As shown in Table 2, 6 laboratories out of 9 that performed OF/DCIP produced sufficient
screening results. It had been decided by the Thai authorities that the OF/DCIP screeﬂing
method is a good choice for thalassemia screening in areas with a limited budget. The
accuracy of the tests however relies on well-trained laboratory staff, but obviously those

working in the hospital laboratories coming up with a very low sensitivity were not well
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trained. The main reasons for incorrect results were difficulties in interpreting the results
of the OF/DCIP test, since the positive and negative results are based on the turbidity of
the test reaction which can vary from sample to sample and is highly observer dependent.
Laboratory staff need long experience and good skills to read the test results correctly.
Another reason for faulty results is the use of un-calibrated equipment, which in particular
refers to the temperature used for the DCIP incubation. It is well recognized that use of
the DCIP test needs careful training [15] and the achievements after training the staff of
the poorly performing laboratories clearly show that training has a very positive impact
on the future performance of the laboratories. There is an urgent need for regular
proficiency testing, as well as for an internal quality control system to monitor the
screening performance of community hospitals in countries like Thailand. For the 3
formerly poorly performing hospitals, a combined MCV/DCIP test or MCH/DCIP test
seems to be a better choice. The staffs of the hospitals with insufficient performances
were surprised at being faced with the high and unexpected FN rate. It was found that
while the staffs of the 6 hospitals with acceptable performance had attended training
programs several times, those of the 3 poorly performing laboratories never participated
in an appropriate training, and also no quality control system had been introduced into

these laboratories.

The wide variation of specificity values obtained from the laboratories with acceptable
results might be explained by the fact that apart from personal skills, other thalassemia
types as well as anemia from other causes could produce a false positive screening resﬁlt.
Therefore, a varying specificity is considered to be acceptable. Previous investigations
have reported a specificity range from 65 to 90% [4, 6-8]. The specificity of a cdmbined

OF/DCIP test seems to be higher than for the MCV/DCIP or MCH/DCIP tests as found in
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this study. In the case that a high specificity can be achieved by a motivated and
experienced staff using the OF/DCIP test, the workload for the reference centers could be

reduced and budgets not spent uselessly.

In conclusion, the results of the study indicate that both a combined OF/DCIP and a
combination of MCV or MCH with DCIP are effective strategies for screening of o’-thal,

B-thal and Hb E carriers in pregnancy. However, laboratory staff need to be well trained

if the OF/DCIP tests are used.
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Table 1 Proportions of a’-thalassemia, B-thalassemia and Hb E in northeastern Thai-

subjects attending ANC at 11 community hospitals

84

~ Hospital No. N Proportion (%)

o’-thal B-thal Hb E

1 103 1.9 0.97 48.5

2 122 2.5 0.82 352

3 100 7.0 1.0 41.0

4 111 2.7 0 29.7

5 100 16.0 1.0 34.0

6 101 6.9 1.0 48.5

7 100 8.0 1.0 44
8 132 3.0 1.5 47.0
g 98 4.1 2.0 41.8
10 130 7.6 0.76 38.5
11 103 29 0.97 48.5
Total 1,200 5.6 1.0 41.4




Table 2 Sensitivity and specificity for detection of a’-thalassemia, B-thalassemia and Hb

E carriers derived from screening programs conducted at eleven community hospitals
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OF/DCIP MCV/DCIP MCH/DCIP
Hospital
Sensitivity | Specificity | Sensitivity | Specificity | Sensitivity | Specificity
ol o %) %) %) %) %)
1 98.1 84 98.1 80 98.1 74
2 97.8 78.9 97.8 65.8 97.8 72.4
3 977 91.1 O 82 977 66.1
4 96.9 81 na' na' na' na'
5 95.7 69.8 100 66.0 97.9 66.0
6 91.7 91.7 96.4 87.5 96.4 75.0
7 82 86 92.0 62 90.0 66.0
8 48.5 90.6 100 42.9 100 3517
9 39.1 94.2 81.8 78.6 127 80.4
10 na’ na’ 100 78.9 100 78.9
11 na’ na’ 94.4 87.8 96.3 75.5

na: not available, 1: No MCV and MCH results, 2: No OF-test results.
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Table 3 Performance of a combined OF/DCIP for screening of a’-thal, B-thal and Hb E

carriers before and after implementation of a training program at 3 community hospitals

Performance Hospital 7 Hospital 8 Hospital 9

Before After Before After Before After

Sensitivity (%) 82 100 48.5 100 Sl 23.3
Specificity (%) 86 76.9 90.6 79.1 94.2 85.7
FN (%) 18 0 60.9 0 51.5 6.7

FP (%) 14 23.% 5.8 20.9 9.4 14.3
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THALASSAEMIA SCREENING ON WORLD
THALASSAEMIA DAY (2006-2008)

CHUI-SHEUN YOON', GP TAN!, BC CHAN', E TAN', AHM LAI', HY
LAW', ISLNG'

Kk Women's & Children's Hospital Pte. Ltd., Singapore'

Purpose: Thalassaemia is the commonest genetic disorder in
Singapore affecting 4% of the population. The National
Thalassaemia Registry (NTR) was set up in 1992 to register all
individuals with the thalassaemia gene and to offer free counseling
and subsidized screening of family members. Since 2006, NTR has
been commemorating World Thalassaemia Day every year by
offering free thalassaemia screening to the public.

Method: Blood samples from 319 individuals with reportedly no
family history of thalassaemia were collected. They were subjorted
to full blood count (FBC) and haemoglobin (Hb) electrophoresis
using the BioRad Variant II analyzer to determine the Hb F and A,
values.

Result: FBC found 67 (21%) to have hypochromic and microcytic
anaemia or with unusual Hb electrophoresis findings. There were 8
B-thalassaemia carriers, 1 HbE and 1 Hb J trait. Sixteen individuals
carried the o-thalassaemia trait confirmed by DNA analysis. The
MCV values of these individuals ranges from 48.1fL to 80.3fL.
Conclusion: Public screening of 319 individuals found 8.15%
thalassaemia and Hb variant carriers. Of this, 3.14% were B-
thalassaemia, HbE or Hb J trait while 5.01% were o-thalassaemia
carriers. This high detection rate could be due to a biased cohort as
individuals who participated in such screening may have
symptoms of mild anaemia or may have an unreported family
history of thalassaemia. These events had been successful with the
public gaining more knowledge and information about
thalassaemia.

EPI3S
PRENATAL DIAGNOSIS OF ALPHA - AND BETA -
THALASSEMIAS BY ANALYSIS OF FETAL BLOOD

USING CAPILLARY ELECTROPHORESIS SYSTEM
HATAICHANOK SRIVORAKUN', GOONNAPA FUCHAROEN?,
NATTAYA SAE-UNG?, KANOKWAN SANCHAISURIYA?,
THAWALWONG RATANASIRI3 SUPAN FUCHAROEN?

Biomedical Sciences Program, Graduate School, Khon Kaen University,
Khon Kaen, Thailand', Centre For Research And Development Of Medical
Diagnostic Laboratories, Faculty Of Associated Medical Sciences, Khon
Kaen University, Khon Kaen, Thailand”, Department Of Obstetrics And
Gvnecology Faculty Of Medicine, Khon Kaen University, Khon Kaen,
Thailand®

Purpose: To investigate the feasibility of prenatal diagnosis of Hb Bart’s
hydrops fetalis and Hb E--thalassemia by fetal blood analysis using an
automated capillary electrophoresis.

Method: Thirty-five fetal blood specimens collected from pregnant women
at risk of having fetuses with severe thal ia by cordoci isat 18 to 28
weeks of gestations were studied. Fetal blood samples were analyzed by the

CAPILLARYS 2 System (Sebia, France). Fetal DNA was also extracted and -

analyzed for respective thalassemia alleles by PCR.

Result: Among 35 fetuses, 14 were at risks of having Hb Bart’s hydrops
fetalis. DNA analysis identified 4 cases with homozygous a-thalassemia 1
(SEA type), 6 cases with double Hb E/o-thalassemia 1 and one each of
EABart’s disease, heterozygous a-thalassemia 1, double HbE/q-thalassemia
2 and a normal fetus. Hb analysis clearly demonstrated Hb Bart’s (> 75 %)
and embryonic Hb without Hb F and Hb A in all 4 cases with homozygous
o-thalassemia 1. Among the remaining 21 fetuses at risks of having p'-
thalassemia/HbE disease, DNA analysis identified 9 p’-thalassemia /Hb E
diseases, 5 B-thalassemia carriers, 3 Hb E carriers and 4 normal fetuses. Hb
electrophoregrams showed only Hbs F and E without Hb A in all 9 cases
with B’-thalassemia /Hb E diseases whereas normal fetuses had Hb F and Hb
A.

Conclusion: Our result demonstrates that prenatal diagnosis of the Hb
Bart’s hydrops fetalis and Hb E-B-thalassemia could be accurately done by
analysis of fetal blood using the capillary electrophoresis system and the
result corresponds well with standard DNA analysis. As compared to DNA
method, Hb analysis is more convenient, rapid and could readily be
performed in routine setting.
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"HELICOBACTER PYLORI PREVALENCE ASSESSED

SEROLOGICALLY IN ASYMPTOMATIC PATIENTS
WITH BETA-THALASSAEMIA MAJOR

. ATHANASIOS CHRISTOFORIDIS', EFTHIMIA VLACHAKI', VASSILIOS

PERIFANIS', IFIGENIA FRIDA-MICHAELIDOU? IOANNA TSATRA!
Thalassaemia Unit, Ippokratio Hospital, Thessaloniki, Greece', Departmerit Of
Microbiology, Ippokratio Hospital, Thessaloniki, Greece?

Purpose: Several infections included blood borne viral infections,
infections with unusual organism favoured by iron overload or
chelation therapy and post splenectomy infections are frequently
reported among patients with p-thalassaemia major. The aim of this
study was to determine the prevalence of Helicobacter pylori assessed
serologically among Greek asymptomatic thalassaemic patients. In
addition, possible correlation between Helicobacter pylori infection
and different parameters were investigated.

Method: Forty patients (24 F and 16 M) with a mean age of 27.2 +
9.7 years, conventionally treated and 30 health controls sex and age
matched were tested for the presence of Helicobacter pylori
antibodies. Both patients and controls did not complain of any
gastrointestinal symptoms.

Result: Results showed that there was no difference in Helicobacter
pylori seroprevalence between thalassaemic patients and controls
(15% vs 20%, p=0.5). Mcan age of seropositive thalassaemic patients
was significantly higher compared to seronegative patients (32.35 +
5.7 versus 26.28 + 9.9, p=0.05). Serum ferritin concentrations were
significantly lower in the seropositive patients (969.8 + 677 versus
2069.5 + 1250, p=0.008). The Helicobacter pylori results werc
independent of gender, hepatitis C virus infection and liver function.
Conclusion: In conclusion, patients with p-thalassaemia major show a
similar prevalence and a similar age and gender pattern compared to
controls. The interesting observation of significant decreased serum
ferritin concentration among seropositive patients indicated in this
study needs further investigation.
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FALSE POSITIVE AND FALSE NEGATIVE RATES OF
OF AND DCIP SCREENING FOR ALPHA0-
THALASSEMIA, BETA-THALASSEMIA AND HB E AT
FIVE PERIPHERAL HEALTHCARE FACILITIES IN

NORTHEASTERN THAILAND

KANOKWAN SANCHAISURIYA ', JURUWAN TRITIPSOMBAT,
PATTARA SANCHAISURIYA’, SUPAN FUCHAROEN?, GOONNAPA
FUCHAROEN?

_Graduate School, Khon Kaen University, Khon Kaen, Thailand', Centre For

Research And Development Of Medical Diagnostic Laboratory, Faculty Of
Associated Medical Sciences, Khon Kaen University, Khon Kaen, Thailand?,
Department Of Nutrition Faculty Of Public Health, Khon Kaen University,

Khon Kaen, Thailand’

Purpose: To assess false positive and false negative rates of the OF
and DCIP screening for a’thalassemia, B-thalassemia and Hb E at

* five community hospitals.

Method: A total of 425 blood samples screened for thalassemia at 5
community hospitals were sent to the thalassemia reference center
(the Centre for Research and Development of Medical Diagnostic
Laboratory, CDML) for further investigation. The standard protocol
includes automated hemoglobin analysis for B-thalassemia and Hb E
as well as DNA analysis for o’-thalassemia (SEA and THAI deletion).
Result: The prevalent rate of o’:thalassemia, p-thalassemia and Hb E
was 4.0 %, 1.5 % and 44.0 %, respectively. The false positive (FP)
and false negative (FN) rates varied from site to site with the range of
3.1-16.0 % for FP and 0.0-60.9% for FN.

Conclusion: A wide range of false negative rates of 0-60.9%
indicates a need of proficiency testing program to improve the test
efficiency at peripheral healthcare facilities.
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Situation of thalassemia screening in northeastern Thailand:
a lesson from 10 community hospitals

Kanokwan Sanchaisuriya', Jaruwan Tnnpsombat Pattara Sanchaisuriya’,
Goonnapa Fucharoen', Supan Fucharoen
!Centre for Research and Development of Medical Dia %HOSIIC Laboratories,
Faculty of Associated Medical Sciences, °Graduate School, °Department of Nutrition,
Faculty of Public Health, Khon Kaen University, Thailand

Background: Prevention and control program for thalassemia has been launched in
Thailand over a decade. A combination of either OF/DCIP or MCV/DCIP has been
proved as an effective screening strategy for a-thalassemia 1, B-thalassemia and Hb E
carriers. This strategy is widely implemented throughout the country.

Aim: To describe the performance of thalassemia screening program in northeastern
Thailand in term of the accuracy of the screening strategy

Methods: Left-over blood samples screened for thalassemia from 10 community
hospitals were sent to the Centre for Research and Development of Medical
Diagnostic Laboratories, Faculty of Associated Medical Sciences, Khon Kaen
University. All positive- and negative-screened samples were investigated for
thalassemia and hemoglobinopathies using standard methods including DNA analysis
of a-thalassemia 1. The accuracy of screening results from each hospital was
determined based on false negative (FN) and false positive (FP) rates. In case of high
FN rate, training program was conducted to improve the screening performance. The
accuracy of screening results was, then, determined.

Results: Of the 954 screened samples, 447 '(46.9%) were positive. Based on a
combined test (either OF/DCIP or MCV/DCIP), false negative and false positive rates
for detection of a-thalassemia 1, B-thalassemia and Hb E was 14.3 % and 11.6 %,
respectively. Analysis of FN and FP by hospital revealed that 3 out of 10 had poor
performance with false negative rate ranged from 18.0 % to 60.9 %. Conducting

training program in 2 hospitals revealed a substantially improved performance with
the FN rate of less than 10.0 %.

Conclusion: Due to an occasionally finding of high rate of false negative results,
-proficiency testing and regular training programs are necessary to monitor the
screening performance at the community hospitals or primary care units.
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Frequencies and hematological parameters of thalassemia
and hemoglobinopathies in different regions of northeast Thailand:
implications for prevention and control

saruwan Tritipsombut"?, Kanokwan Sanchaisuriya®, Prachatip Phollarp'?, Pattara
Sanchaisuriya’, Goonnapa Fucharoen?, and Supan Fucharoen’

!Graduate School, *Centre for Research and Development ‘of Medical Diagnostic
Laboratories, Faculty of Associated Medical Sciences, IDepartment of Nutrition, Faculty
of Public Health, Khon Kaen University, Khon Kaen, Thailand 40002

Introduction: In northeast Thailand, the frequency of some particular types such as' a-thalassemia 2, Hb
Constant Spring and Hb Pakse’ is uncertain due to the limited availability of DNA technology.

Objectives: To determine the frequencies of thalassemia and hemoglobinopathies in different regions of
northeast Thailand and re-evaluate the cut-off values of MCV and MCH for screening clinically significant
thalassemia carriers. .

Methods : A total of 1,460 blood samples collected from 10 community hospitals were investigated. All
blood samplcs were initially screened for thalassemia, using either the osmotic fragility test (OF-test) or the
mean corpuscular volume (MCV) combined with the dichlorophenol-indophenol (DCIP) precipitation test.
The left-over blood samples were then sent to the Centre for Research and Development of Medical
Diagnostic Laboratories (CMDL) to diagnose thalassemia and hemoglobinopathies.

Results: Hb E was the most common type accounting for approximately half of the subjects under survey
(714/1460; 48.9%). The carricr frequency of a-thalassemia 1 was 6.02% with 5.95% SEA deletion and 0.07%
THAI deletion. A deletional type of o-thalassemia 2 was found in 147 out of 660 (22.3%) blood samples. The
proportion of the 3.7 kb deletion and 4.2 kb deletion was 19.8% and 2.4%. The proportion of non-deletional
a-thalassemia 2 was 11.5% for Hb Constant Spring and 0.98% for Hb Pakse’. For [-thalassemia, a proportion
of 1.0% was obtained. Analysis of MCV and MCH values reveals that either MCYV < 80 fl or MCH < 27 pg is
an appropriate cutoff value for screening a-thalassemia 1 and P-thalassemia. For screening double
“heterozygosity for Hb E/a-thalassemia I, MCV < 74 fl or MCH < 25 pg in combination with DCIP test may
be a better approach.

Discussion and Conclusion: The results indicate a high chance of individuals in northeast Thailand having
complex thalassemia syndromes and this underline the need of an appropriate strategy for screening clinically
significant thalassemia carriers in the region.

Keywords: Thalassemia, Hemoglobinopathies, Frequency, Prevention, Northeast Thailand
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