- o WV s
HAUGAURRUY

Cost-effective analysis of screening tests for inherited

hemoglobin disorders in pregnancies: Setting at

King Chulalongkorn Memorial Hospital

Nara Paritpokee* Jamsai Suwansaksri **

Atchasai Siritantikorn* Viroj Wiwanitkit*

Objective

Setting

Design

Subjects

Methods

Results

Paritpokee N, Suwansaksri J, Siritantikorn A, Wiwanitkit V. Cost-effective analysis of screening
tests for inherited hemoglobin disorders in pregnancies: Setting at King Chulalongkorn Memorial
Hospital. Chula Med J 1999 Dec; 43(12): 885-91

To analyze the cost-effectiveness of screening tests for inherited hemoglobin
disorders in pregnancies in King Chulalongkorn Memorial Hospital

King Chulalongkorn Memorial Hospital

Retrospective study

Data about cost and effectiveness of three categories for detection for inherite
Hemoglobin disorders in pregnancies in King Chulalongkorn Memorial Hospital
two basic screening methods (1) One -Tube Osmotic Fragility (OF) test combined
with a Dichlorophenol-indoiphenol (DCIP) test and (2) blood indices in Vestiga tion
(MCV and MCH) performing by automated hematology analyzer - and one
standard method (3) hemoglobin electrophoresis

Review related literature before economical-based cost-effective analysis was
performed.

Cost - effectiveness of the One-Tube Osmotic Fragility (OF) test combined with
DCIP test was 74.07 baht /diagnosis, the automated analyzer was 94.34 bath/

diagnosis and the hemoglobin electrophoresis was 188.68 baht/diagnosis
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Conclusions : OF test combined with DCIP test was the most cost-effective method for
detection of Inherited hemoglobin disorders. Therefore, it should be used as

the basic screening method for inherited hemoglobin disorders in pregnanicies.
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Inherited hemoglobin disorders, Thalassemia
and Hemoglobinopathy, are common anemic blood
diseases in Thailand. ™ These genetic abnormalities
cause many systemic effects. Currently, 500,000
Thai people suffer from these diseases - 12,000
affected people are in the neonatal group and this
affects approximately 1.2 % of total newborn in each
year.” This problem affects not only public heaith
but also national economy of the country. If there is
no method for controlling and prevention, the number
of patients and carriers will increase and social
problems will result.®” Therefore, screening for this
disease is very important .

The basic methods used for inherited
hemoglobin disorders are currently the One-Tube
Osmotic Fragility (OF) test combined with the
Dichlorophenol-indolphenol (DCIP) test, blood
indices investigation (MCV and MCH) performed by
automated hematology analyzer and hemoglobin
electrophoresis. Both the efficacy of these screening
tests and their economical aspects should be
considered.

King Chulalongkorn Memorial Hospital is a
large hospital in Bangkok. There are many pregnant
women who get heaith service from this hospital
every day, and many who get the basic screening
tests for inherited hemoglobin disorders. This study
aimed to analyze the cost- effectiveness of the
laboratory tests for detection of inherited hemoglobin
disorders in the hospital. The result from this study
can be used as a guideline and help physicians
select the proper and most economical method in

screening for inherited hemoglobin disorders.

Chula Med J

Materials and Methods

t ® and effectiveness of three

Data about cos
laboratory tests for detection for inherited hemoglobin
disorders in pregnancies in King Chulalongkorn
Memorial Hospital - two basic screening methods -One-
Tube Osmotic Fragility (OF) test combined with
Dichlorophnol-indolphenol (DCIP) test and blood indices
investigation (MCV and MCH) performed by automated
hematology analyzer® and the standard method -
hemoglobin electrophoresis method for inherited

9 \were reviewed.

hemoglobin disorders in pregnancies

Costs in this study were set as the prices of
the tests of King Chulalongkom Memoriat Hospital and
were presented in baht. Prevalence of disease detected
in the study population was from a previous study "?
was set as utility. Results from each category were
collected and analyzed using economic statistical
methods. The probabilities for each path were
determined from the test characteristics derived from
previous validation studies.® The expected cost of
each strategy was derived by multiplying the cost for
that branch with the probability of that branch and
subsequently adding all such products derived from
the branches of that strategy. The expected utility of

each strategy was similarly determined.

Resuits

The customer cost and the utility of each
screening method are shown in Table 1. The expected
cost and utility of each method and the cost - effec-
tiveness of each method are presented in Table 2.
The results shown are the most cost-effective methods
for detection of inherited hemoglobin disorders and

this was the combined and OF and DCIP tests.
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Table 1. Costs and utilities of screening methods for inherited hemaoglobin disorders.

Methods result Path pnobabilities Customer costs (baht) Utilities (rate)
OF with DCIP + 0.35 40 0.38

- 0.65 40 0.62
Automated + 0.36 50 0.38
analyzer - 0.64 50 0.62

Table 2. Cost-effective analysis.

Strategies Expected cost Expected utility Cost-effectiveness*
1. Screening tests
OF with DCIP 40 0.54 74.07
Automated analyzer 50 0.53 94.34
2. Standard tests
Electrophoresis 100 0.53 188.68

*cost effectiveness = expected cost/ expected utility

Discussion

There are many tests for inherited hemoglobin
disorders in use today. Each method has its specific
properties and are different from the others. Therefore
deteremination of efficacy performed. Furthermore,
presently the concept of health economics is being
widely discussed.”” Each laboratory test should
be evaluated for economical effectiveness. Therefore,
this study can provide good basic information for
selection of screening methods for inherited hemogio-
bin disorders, and which are common problems in
Thailand.™*

In this study, screening and standard
methods for detection of inherited hemoglobin
disorders were evaluated. It shown that the expected

cost of the OF test combined with the DCIP test was

the lowest, and the expected cost of electrophoresis
was the highest. These results match the basic
principles of these tests. The OF and DCIP tests
required only a few cheap reagents for the procedure
while the automated analyzers and electrophoresis
required advanced technological machines. The costs
were different but the expected utilities of the tests
seem to be similar. The study revealed that the OF
test combined with the DCIP test was the most cost-
effective method. Therefore, selection to use the
combined OF and DCIP tests as a screening test for
inherited hemoglobin disorders is rational.

This study made use of customer cost that
patient had to pay for the test in analysis so the cost-
effectiveness analysis in this study can be indicated

the real effect to the patient who was the customers.
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g@ 50  0.38
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Figure 1. Decision tree depicting laboratory tests for inherited hemoglobin disorders

in pregnancies strategies and associated probabilities, costs and utilities.

Based on the principle that patient should get the
most cost-effective laboratory test, therefore, cost-
effectiveness analysis of present laboratory service
should be studied. This study did not use total
laboratory cost, which consists of direct and indirect
cost and is difficult to find and the setting is limited
atonly one hospital. Therefore, further study as a multi

center setting is recommended.

Conclusions

Using OF and DCIP tests to screen for
abnormal hemoglobin in pregnant woman seems to
be most cost-effective. Therefore, it should be used
as a screening test for all pregnant women who visit

antenatal clinics.
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