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Original article
Cost and outcomes of a prenatal control program for thalassemia in

the lower northern region of Thailand: a hospital-based study
Piyawat Chaithong', Nilawan Upakdee', Piyameth Dilokthornsakul', Naruemon Bamrungsawad', Peerapon Wong?,
Suchila Sritippayawan®, Phosri Kaewsringam®, Jukkapong Hengtrakulvenit’, Teerapong Tancharoensukijit® and

Weerasak Damrongphong’

'Department of Pharmacy Practice, Faculty of Pharmaceutical Sciences; “Department of Medicine, Faculty of Medicine; ‘Department of
Obstetrics and Gynecology, Faculty of Medicine, Naresuan University, Phitsanulok; ‘Klong Klung Hospital; “Khlong Lan Hospital;

*Lan Krabue Hospital; 'Sai Ngam Hospital

Abstract:

Background: Thalassemia is an inherited blood disorder that causes the public health problems in Thailand,
especially when there is no effective prevention and control. The cost of severe thalassemia treatment is high.
Therefore, a thalassemia screening program is very important for the prevention of new cases. Objective: To
estimate cost and outcomes of a prenatal control program for thalassemia in pregnant women at University and
community hospitals in the lower northern region of Thailand. Method: This study was a descriptive study.
Costs consisted of direct medical cost, direct non-medical cost and indirect cost. The clinical outcome was the
number of cases detected. Data analysis was performed under a societal perspective. One-way sensitivity anal-
ysis was performed to explore the uncertainty around inputs. Results: A total of 733 individuals were screened
with a total of 384 pregnant women. The majority of pregnant women (69.5%) were 8-20 weeks of gestational
age. Most cases (75.1%) were screened with their couple. The major cost driver of the program was direct
medical cost (568.2%), followed by direct non-medical cost (30.1%) and indirect cost (11.7%). The average cost of
screening was 734 Baht/couples. Nine cases were detected by the program and needed to be confirmed by a
standard diagnostic test. Of those, three couples were at risk for Hb Bart’s hydrops fetalis and six couples were
at risk for B—tba]assemia/Hb E. A pregnant woman was diagnosed as Hb Bart’s hydrops fetalis (2.6% of screened
pregnant couples) Conclusion: The major cost driver of the thalassemia screening program was direct medical
cost followed by direct non-medical cost.

Keywords : @ Screening ® Thalassemia @ Cost
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Table 1 General characteristics for thalassemia screening
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Characteristics Number (case) %

Gender

Male 349 47.6

Female 384 52.4
Gestational age

< 8 weeks 65 16.9

8-20 weeks 267 69.5

> 20 weeks 49 12.8

Unknown 3 0.8
Couple come together

Yes 290 75.1

No 96 249
Cost of meal

Yes 739 70.7

No 34 29.3
Cost of transportation

Yes 737 99.7

No 36 0.3
Health facilities

University hospital 83 11.3

Community hospital 1* 102 13.9

Community hospital 2 332 45.3

Community hospital 3 66 9.0

Community hospital 4 112 15.3

Community hospital 5 38 5.2

*Community hospital 1, 2, 3, 4, 5 are Khlong Lan Hospital, Klong Klung Hospital, Kosamphi Nakhon Hospital, Sai Ngam

Hospital and Bueng Samakkhi Hospital

Table 2 Number of cases classified by the step of screening procedure

Laboratory testing Number (case) %

MCYV testing

Male 349 47.6

Female 384 52.4
DCIP testing (Hb E screening)

Male 349 47.6

Female 384 52.4
Hb typing

Male 62 8.6

Female 62 8.6
a1-PCR

Male 28 38

Female 28 3.8
Prenatal diagnosis

Female 1 0.1
Time for screening service (minute) (mean + S.D.) 233 £ 191 -

a a € a a ! v A (Y
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Table 3 Type of cost in thalassemia screening program

Type of cost Number Cost per unit (Baht) Total cost
(case) (mean + SD) (Baht)

Direct medical cost

MCYV testing 733 90 65,970

DCIP testing 733 70 51,310

Hb Typing 124 270 33,480

a1-PCR 56 350 19,600

Prenatal diagnosis 1 2500 2,500
Direct non-medical cost

Cost for food 739 94 + 74 30,839

Cost for transportation 737 135 + 133 58,741

Cost for hotel 0 0 0
Indirect cost 739 90 + 107 34,731

Table 4 Total cost for thalassemia screening from societal perspective in base case analysis

Type of Cost Cost (Baht) Percent
Direct medical cost 172,860 [176,775]" 58.2
University hospital 20,720 [21,189]
Community hospitals 152,140 [155586]
Direct non-medical cost 89,580 [91,609] 30.1
University hospital 19,172 [19,606]
Community hospitals 70,408 [72,003]
Indirect cost 34,731 [35,518] 11.7
University hospital 6,945 [7,102]
Community hospitals 27,786 [28,415]
Total cost 297,171 [303,902] 100.0

University hospital
Community hospitals

Cost per couple
University hospital

Community hospitals

46,837 [47,898]
250,334 [256,004]
734 [751]
794 [812]
770 [787]

*Cost in [ | is adjusted by the consumer price index of June, 2019

Table 5 Total cost for thalassemia screening from societal perspective in base case analysis

At risk couple

Screening Prenatal diagnosis
determination

Number (case) 384 90 1

Direct medical cost (Baht) 117,280 53,080 2,500
Direct non-medical cost (Baht) 61,715 12,433 1,000
Indirect cost (Baht) 32,263 8,042 148
Total cost (Baht) 211,258 73,555 3,648
Cost per couple (Baht) 550 817 3,648

J Hematol Transfus Med Vol. 30 No. 3 July-September 2020
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Table 6 Outcome of thalassemia screening program
Diagnosis Number of couples Number of couples Total number of Percent
at University Hosp at Community Hosp couples
MCYV and DCIP testing
Negative screening 53 269 322 83.8
Positive screening 6 56 62 16.2
Hb typing
Not couple at risk 6 47 53 13.8
Couple at risk
[3-thalassemia/Hb E 0 6 6 16
o1-PCR
Not couple at risk 6 19 25 6.5
Couple at risk
Hb Bart’s hydrops fetalis 0 3 3 0.8
PND
Hb Bart’s hydrops fetalis 0 1 1 0.3
Waiting time for Hb typing or t1-PCR 27 + 16 -

(Day, mean + SD)

Table 7 One-way sensitivity analysis of cost

Total cost’

Difference of cost”

Cost Cost (Baht)
(Baht) (Baht)

MCV

Comptroller General's Department 120 319,161 +21,990

Ministry of Public Health 80 289,841 -7,330
Hb Typing

Comptroller General's Department 260 295,931 -1,240

Ministry of Public Health 300 300,891 +3,720
a1-PCR

Comptroller General's Department 500 305,571 +8,400

Ministry of Public Health 500 305,671 +8,400
PND

Comptroller General's Department 3,000 297,671 +500

Ministry of Public Health 2,600 297,271 +100
Minimum wage (per month) 7,650 308,823 +9,754
Average wage (per month) 11,450 311,231 +14,060

“Total cost is the total cost that changed. These calculated from changing variable cost values one by one.

"Difference of cost = change of total cost - total cost of base case
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