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Objective : To estimate expenses of hepatlitis B vaccination programs for health care
workers (HCWs) of King Chulalongkorn Memorial Hospital from the
administrator’s perspective.

Design : Cross-sectional descripiive study.

Methods : The prevalence rates of HBV-related statuses among HCWs with different
risk levels in the hospital were determined by an epidemiological study;
then unit cost estimation and comparison‘of HBYV vaccination program
among four different screening alternatives were conducted based on
the epidemiological data obtained previously; lastly, the total expenses
of HBV vaccination programs for the whole HCWs in.-the hospital were
estimated.

Results : Alternative 4 (inquiring about history of previcus HBV vaccination and
testing for HBs Ag and anti-HBs : if no previous history of HBV vaccination,
then vaccination is given to those with negative resuits of both tests) had

the lowest unit costs. These were 51,078 and 52,796 Bahts per 100 personnel,
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respectively, for high/medium and low-risk groups. However, as the
positive predictive value of adequate HBV immunity among HCWs'with
the history of prior HBV vaccination was only 76 percent, approximately
2.5 and 0.6 per 100 persons in high/medium and low-risk HCWs,
respectively, might not then have adequate immunity to the disease if
Alternative 4 is applied. Alternative 3 (testing for HBS Ag only, and
vaccination if HBs Ag is negative) had the highest unif costs, due to the
largest nhumber of personnel who had to be vaccinated. lts unit costs
were 93,410 and 90,350 Bahts per 100 persons, respectively, for high/
medium and low-risk groups. Unit costs of Alternatives 1 and 2 were
quite similar to each other and slightly higher than those of Alternative 4
{65,855-56,660 and 64,115-65,390 Bahts per 100 persons, respectively,
for high/medium and fow-risk groups). The approximate total expenses
of HBV vaccination program within the hospital ranged from 1.9 to 3.5
million Bahts when the vaccination program covers only the high and the
medium-risk HCWSs, depending on the choice of screening afternative.
if the low-risk HCWs are included in the vaccination program, the total
expenses will rise to 2.7 to 4.9 million Bahts.

Conclusions : Vaccinating HCWs without previous history of HBV vaccination who also
had negative HBs Ag and anti-HBs results was the cheapest alternative
for HBV vaccination program in King Chulalongkorn Memorial Hospital,
with minimal uncertain risk of future infection due to some HCWs might

not have adegquate immunity 1o the disease.

Keywords | Cost effectiveness, Health personnel, Hepatitis B vaccine, Occupational

disease.
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; Hepatitis B (HBV) has been the most common
and severe occupational infectious disease of health
care workers (HCWs)."" Since a safe and effective
, véccine became available in 1981, vaccination and
verfication of immunity have become major tasks
\within pceupational health care services for HCWs.
' Mahy countries develop their national guidetines and
recommendations on HBV vaccination for HCWs.
tfmwever, approaches to HBV vaccination in HCWs
vary in different countries. In some countries (e.g.
| Germany)a HCW is tested for anti-HBc prior to basic
vaceination, while in the other countries (e.g. the
, Unfted States and the United Kingdom) serological
iesis are not-performed before basic vaccination of
Hows and all unvaccinated HCWs are offered
vaccination. "
In Thailand, where the prevalence of HBV
’, infedion js high;, no uniform approach to HBV vaccina-
fion in HCWs has yet been recommended. However,
iwoapprdaches have been proposed. Kamolratanakul
and Pooworawan recommended that test for HBs Ag
and anti-HBs in unvaccinated HCWs and vaccination
of those with negative for HBs Ag and anti-HBs was
the most costeffective practice.™ Chongsuvivatwong
_proposed four strategies for the prevention of
_ otcupational hepatitis B infection, the cost-
ef?éc‘tiveness of which' depends on the prevalence
cﬂ“ exposed personnel, the cost and sensitivity .of
,diagdostic test, and the cumulative risk.”
For such a large organization as King
f"Chuia}ongkom Memorial Hospital with nearly 6,000
",’Q&rsannel a hepatitis B vaccination program for its
fénﬁre staff can be very expensive. More inputs
~~§:@h;;:erh§ng the cost effectiveness of different HBV

creening options are thus needed before reaching
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the final conclusion on the most appropriate
vaccination program. The present pilct study is aimed
to estimate the cost of Hepatitis B vaccination program
for HCWs of King Chulalongkorn Memcrial Hospital

from perspective of the hospital administrator.

Materials and Methods

Regarding the present expenses estimation,
three steps of the procedure were carried out: Step1
an epidemiclogical study to determine the prevalence
rates of HBV carrier, natural immunity to HBV, and
previous HBV vaccination among HCWs with different
risk levels in the Hospital; Step 2 unit cost estimation
and comparison of HBV vaccination program among
four different screening alternatives as proposed by
Kamolratanakul and Pooworawan,” based on the
epidemiological data cbtained from the first step, and;
Step 3 total expenses estimation of HBV vaccination

program for the entire HCWs of the hospital.

Step 1: Epidemiclogical Study

As a part of infectious disease control and
occupational heaith service activities within King
Chulalongkorn Memorial Hospital, a cross-sectional
survey was conducted among the HCWs with three
different accupational HBV risk fevels. HCWs with
high HBV risk work-in patient care areas such as
wards and operating theaters. Those with medium
HBV risk work in supportive units But may contact
patients’ blood and body fluids via used cloths
and medical devices. Low HBV risk HCWs were
administrative and maintenance personnel. Sample
of 339 were purposively selected from those who
participated in the annual health checkup in April 2002

(sampling units were work areas/sections/wards, and
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all personnel in the selected work areas/sections/wards
who participated in the annual check-up were
recruited). High HBV risk HCWs included 77 personnel
from 3 operating theaters (general surgery,
orthopedics, and neurosurgery) and 102 personnel
from 4 internal medical wards. Medium HBV risk HCWs
were 45 personnel from central supply and laundry
room. And low-risk HCWs were 117 personnel from
administrative and maintenance sections of the
hospital. Sera of all these personnel were analyzed
for HBs Ag and anti-HBs by enzyme-linked
immunosorpent assay {(ELISA) at the laboratory of the
Department of Microbiology, Faculty of Medicine,
Chulalongkom University.

Data about personal demographics, history

of HBV iliness and vaccination status of these

personnel were obtained from computerized
occupational health database of the hospital.
Overall and group-specific prevalence rates
of HBV carrier, HBV immunity, and previous HBV
vaccination among these HCWs were analyzed and
presented in percentages. Positive predicting values
of the history of HBV vaccination as inferred to

adequate HBV immunity were also analyzed.

Step 2: Unit Cost Estimation

The epidemiclcgical data obtaining from
Step 1 were then utilized in the unit cost estimation
of HBV vaccination program with 4 different screening
alternatives accbrdmg to the study of Kamoiratanakul
and Pooworawan (Figure1).” Alternative 1 refers to

testing for both HBs Ag and anti-HBs and vaccinating

ALTERNATIVES

Problem

(1) screen with HBs Ag +Anti-HBs

@ (No vaccination)

What is the most cost-

effective alternative for

HBV vaccination program | (2) screen with HBs Ag

© {Vaccination)

@ (No vaccination)

in HCWs without prior
HBV vaccination ?

(3) screen with HBs Ag

@ {No vaccination)

® (screen with Anti-HBs)

© (Vaccination)

@ (No vaccination)

Decision Node

{Choice Nede)
{4) Inguire about

History of prior

HBV vaccination

© (Vaccination)

Yes (No vaccination, no screen)

D (No vaccination)

No (screen with HBs Ag & Anti-HBs)

© (Vaccination)

(Modified from Kamolratanakul & Pooworawan’s study)

Figure 1. Alternatives for HBV screening and vaccination in health care workers (HCWs)
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all those with negative results to both tests. Alternative
2 refers to testing for HBs Ag and then anti-HBs, if
HBs Ag is negative. If anti-HBs is also negative, then
the vaccination is necessary. Alternative 3 means
testing for HBs Ag only, and vaccination if HBs Ag
is-negative. Alternative 4 refers to inquiring about
the history of previous HBV vaccination and testing
for HBs Ag and anti-HBs if no history of previous HBV
vaccination, then vaccinating those with negative
results to both tests.

Tosimplify the calculation procedures, service
charges for HBs Ag & Anti-HBs tests and hepatitis
Bvaccination— rather than actual mater’nais/suppiies
andlabor costs— were used in the unit cost estimates.
These unit costs were estimated per 100 personnel,
separately for high/medium and low-risk groups. And
the-calculation formula for different alternatives are

as followed:

Alternative 1
Unit cost per 100 personnel
=[100x (Cost of HBs Ag test + Cost of anti-HBs test)]
+[100-( % Carrier + % Immuned)] x Vaceine cost
... (Formula 1)
Alternative 2
Unit cost per 100 personnel
=100 x Cost of HBs Ag test}+[(100-% Carrier) x
(anti HBs test)] -
+[100-(% Carrier +% Immuned] x Vaccine cost
... (Formula 2)
Alternative 3
Unit cost per 100 personnel
=T100 x Cost of HBs Ag test] +[{100- % Carrier) x

Vaccine cost] ... (Formula 3)

7 @ o o wor = as
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Alternative 4
Unit cost per 100 personnel
= [(100 - % Previous vaccination) x {Cost of HBs Ag
test + Cost of anti-HBs)]
+ [(100- % Previous vaccination - % Carrier—{(100 -
% Previous vaccination)
x % Natural immunity among those unvaccinated)}]
x Vaccine cost ... (Formula 4)
where
% Carrier = 5.1 % (11/214) for high/medium-risk
group(table 2)
8.5 % for low-risk group (table 2)

Il

% immuned = 57.5 % (123/214) for high/medium-

risk group (table 2)

Il

44.4 % for low-risk group (table 2)
% Previous = 10.3 % (22/214;3 doses) for high/

vaccination —medium-risk group (table 2)
= 2.6 % for low-risk group (table 2)
% Natural = 56.6 % (116/205) for all risk groups
immunity (table 3)
Costof HBs Agtest =80 Bahts

Costofanti-HBs test = 150 Bahts
Vaccine cost =000 Bahts
Step 3: Total Cost Estimation

The numbers of the hospital's HCWs in Year
2000 were utilized inthe total cost estimation of HBV
vaccination program. The total number of 5,282 HCWs
were categorized into 3,698 and 1,584 HCWs,
respectively, for high/medium and low-risk groups
based on professional classifications. High/medium-
risk professions included physicians, dentists, dental
assistants, registered.nurses, nurse aids, practical
nurses, medical scientists, assistant medical

scientists, laboratory technicians, assistant laboratory
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technicians, rehabilitation personnel, x-ray technicians,
assistant x-ray technicians, medical technicians,
midwives, patient-transfer laborers, medical ward
laborers, laundry workers, and mortuary workers.
Low-risk professions included pharmacists, assistant
pharmacists, physical therapists, speech therapists,
occupational therapists, social workers, heaith
educators, nutritionists, cooks, nurse nutritionists,
psychologists, clerk and administraters, cashiers,
public relaticns, data entry clerks, personnel,
programmers, store-room keepers, medical device
store-room keepers, statisticians, children caregivers,
engineers, mechanics, machinists, artisians, craftmen,
masons, carpenters, drivers, general laborers,
gardeners, housekeepers, tailors, and watchmen.
Unit costs for 4 alternatives in step 2 were
then utilized in the total cost estimates of HBV
vaccination program for HCWs of King Chulalongkorn
Memorial Hospital by applying the numbers of 3,698
and 1,584 HCWs, respectively, for high/medium and

low-risk groups.

Table 1. Sample characteristics.
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Results
Epidemiological Study Results

Majority of the subjects in the high and the
medium-risk groups were female registered nurses,
assistant nurses, and nurse personnel, while those in
low-risk group were male engineers and mechanics,
laborers, and office workers (Table 1).

HBV carriers and immunity rates among the
high and the medium-risk groups were quite similar
and ranged between 4.7-5.3 percent for carrier rates
and 50.5-62.8 percent for HBV immunity rates
(Table 2). However, previcus HBV immunization rates
among these 2 groups were different: 23.6-27.3
percent (complete and incomplete 3 doses) for high
risk group and 11.6 percent for the medium-risk group.

In low-risk group the HBV carrier rate was
8.5 percent, which was higher than those in high and
medium-risk groups. [ts previous HBV immunization
and immunity rates were 6.0 and 44.4 percents,
respectively, which were lower than those in the high

and the medium-risk groups (Table 2).

Risk # (F /M) Age {yrs) Professional group
Level {person) X +SD Nurse Nurse Adminis  Engi- Laborer Other
aid tration neer
High risk group
Operating rooms 77 (65/12) 37.5+10.0 38 27 - - 12 -
Wards 102 (95/7) 37.1£104 43 53 1 - 5 -
Medium risk group
Supply/laundry 45(33/10) 447 +10.2 2 21 9 3 7 1
Low risk group
Administration 117 (14/103) 446 +87 - - 18 66 33 -
Total 339 (207/132) 408+ 10.2 83 101 28 69 57 1
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Table 2. Prevalence rates of HBV carrier, prior vaccination, and natural immunity among selected groups of

Risk Number

Prevalence [#(%)]

Prevalence of prior HBY vaccination [#(%)]

Level {person) HBV carrier

HBY Immunity Complsate Incomplete Unknown* Total

(+ve HBs Ag) {(+ve Anti HBs) (3 shots) (<3 shots)
High risk group
Operating rooms 72 4(5.3%) 45 (59.2%) 9(11.7%) 4(5.2%) 4(52%) 17(23.6%)
Wards 59 5(5.1%) 51(50.5%) 11(10.8%) - 16 (15.7%) 27(27.3%)
Medium risk group
Supply/laundry 43 2 (4.7%) 27 (62.8%) 2 (4.86%) 3(7.1%) - 5{11.6%)
Lowrisk group
Administration 117 10 (8.5%) 52 (44.4%)  3(2.6%) 1(0.8%) 3(2.6%) 7(6.0%)
Total 337 21 (6.2%) 175(51.9%) 25(7.4%) 8(2.4%) 23(6.8%) 56(16.6%)

fnthe analysis on the history of previous HBY
. vaccination as a predicter of immunity to the pathogen
{positive predictive value; PPV), adequate HBV

immunity was inferred from the positive anti-HBs

lest result. It was found that the PPV of history of
_sither complete (3 doses) or incompiete {less than 3
doses) HBY immunization was only 70.0 percent,
while the PPV of history of complete 3 doses HBV
vaccination rose to 76.0 percent (Table 3).

’ ‘ For those without previous HBV vaccination
fﬁ%story, the natural immunity rate was 56.6 percent

{Table 3}

Unit Cost Estimates

in-the calculations of unit costs of HBV

'vaccmatian program with 4 different screening
a?t‘ema’{ives, variables in Formulas 1to 4 (in Materials
. and Methods section} were substituted by relevant
| épidem%o\ogicai data previously obtained, separately

for high/medium and low-risk groups. The results

* Positive history of prior HBV vaccination but unable to remember the number of shot

were shown in Tables 4 and 5, respectively, for high/
medium and low-risk groups. Alternative 4 (inquiring
for the history of previous HBV vaccination and
testing for HBs Ag and anti-HBs if no previous HBV
vaccination, then vaccinating those with negative
results to both tests) had the lowest unit costs.
These were 51,078 and 52,796 Bahts per 100
personnel, respectively, for high/medium and low-risk
groups. Alternative 3 (testing for HBs Ag only, and
vaccinating if HBs Ag is negative) had the highest
unit costs, due to the largest number of personnel
who had to be vaccinated. Unit costs of Alternatives
1 and 2 were quite similar to each other and a litile bit

higher than those of Alternative 4 (Tables 4 and 5).

Total Cost Estimation

Based on the numbers of 3,698 and 1,584
personnel, respectively, for high/medium and low-
risk HCWs in King Chulalongkorn Memorial Hospital,

the total costs of HBV vaccination program within the
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Table 3. Positive predictive value for adequate HBV immunity (+ve Anti HBs) among the HCWSs who had
history of prior HBV vaccination (include only those HCWs with -ve HBs Ag results).

History of prior HBV vaccination

Yes” No Total
fve 38 116 154 Positive predictive value
Anti HBs result -ve 16 89 105 = 38/54
Total 54 205 259 = 700%
*included both complete(3 shots) and incomplete
(<3shots) HBV vaccination
History of prior HBV vaccinaticn
Yes* No Total
+ 19 116 135 Positive predictive value
Anti HBs result £ " A i3 = 19/25
= 76.0%
b 23 - 208 280 Rate of natural HBV immunity
* included only those with complete (3 shots) = 1156/205
HBV vaccination = 566 %

Remark: included only those HCWs with complete daia

Table 4. Cost per 100 person{Baht) of HBV vaccination program for high/medium risk HCWs group in

King Chulalongkorn Memorial Hospital.

Alternative Vaccine cost HBs Ag cost Anti-HBs cost Total

(B900/person x # persons) (B80/person x # persons). (B150/person x # persons)  (Bahs)

1. Screen with 900 x 37.4= 33,660 80x100=8,000 150 x 100= 15,000 56,660
HBs Agand
Anti-HBs

2. Screen with 900 x 37.4= 33,660 80 x 100= 8,000 150 x 94.9= 14,235 55,895
HBs Ag, follow
by Anti- HBs

3. Screen with 900 x 94.9= 85,410 80 x 100=8,000 None 83,410
HBs Agonly ‘ |

4. Inguire about 900 x 33.8= 30,447 80x89.7=7,176 150x89.8=13,470 51,078
prior HBV

vaccination

Remark: HBs Ag and Anti HBs costs are 80 and 150 Bahis respectively

# persons = number of persons




(B300/person x # persons)

{B80/person x # persons)
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able 5. Cost per 100 person(Baht) of HBV vaccination program for low risk HCWs group in
' King Chulalongkorn Memorial Hospital.
Vaccine cost HBs Ag cost Anti-HBs cost Total

{B150/person x # persons) (Bahts)

Screen with 800 x 47.1= 42,390
HBs Agand
Anti-HBs
Screen with
HBs Ag, follow

byAnti- - HBs

900 x 47.1= 42,390

Screen with 900 x 91.5= 82,350
HBs Agonly
Inquire about 800 x 33.8= 30,394
prior HBV

vaccination

80 x 100=8,0C0

80 x 100= 8,000

80x97.4=7,792

150 x 100= 15,000 65,390
150x91.5= 13,725 64,115
80 x 100= 8,000 Taifl 90,350
150 x 97.4= 14,610 52,796

# persons = number of persons

ospital were presented in Table 6. The approximate
kai costs ranged from 1.3 to 3.5 million Bahts when
e vaccination program covers only the high and
e medium risk HCWs, depending what screening
ternative was selected. If the low-risk HCWs are
so included in the vaccination program, the total

osis rose to 2.7 to 4.9 million Bahts.

Hepatitis B vaccination has been proved to
e efficacious and safe for use, particularly in high-
HCWs. Although only a few countries (e.g. the
nited States and Canada) have legally mandated
epatitis B immunization for all HCWs performing

(5.6)

osure-prone procedures, many countries—

ticularly in Europe—have national policies for

ommendations concerning the practice. "

emark: HBs Ag and Anti HBs costs are 80 and 150 Bahis respectively

However, these HBV vaccination policies have differed
from-country to ccuntry due to different risks of
exposure to the hepatitis B virus. In the United States,
HBV vaccination is mandatory to all employees with
potential occupational exposure to blood and body
fluids. ® In Scandinavia, vaccination has mainly been
recommended for healthcare workers with frequent
bioed contact, while in ‘Germany and in France
vaccination has been recommendedfor alt healthcare
workers with patient contact. ™ In Italy, all healthcare
workers have been considered a risk group, and
vaccination is recommended for all newly recruited
workers and students. As mentioned previously in
the introduction, screening approaches for HBY
vaccination in these countries also vary.

In Thailand, Chongsuvivatwong had conducted

cost effectiveness analysis in 1989 of four feasible
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Table 6. Estimated budget (Baht) of HBV vaccination program for the entire HCWs in Chulalongkorn Memorial

Hespital.
Alternative Expenditure for high/medium risk group Expenditure for low risk group Total
Bahts/ 100 persons x (number of Bahts/ 100 persens x (number of (Bahts)
persens /100) persons /100)

1. Screen with 56,660 x (3,698/100)= 2,085,287 85,390 x (1,584/100)= 1,035,778 3,131,064
HBs Ag and
Anti-HBs

2. Screen with 55,895 x (3,698/100)= 2,066,997 64,115 x (1,584/100)= 1,015,582 3,082,579
HBs Ag, follow
by Anti-HBs

3. Screen with 93,410 x (3,698/100)= 3,454,302 90,350 x (1,584/100)= 1,431,144 4,885,446
HBs Ag only

4. Inguire about 51,078 x(3,698/100)= 1,888,858 52,796 x (1,584/100)= 836,296 2,725,153
prior HBV
vaccination

Remark: HBs Ag and Anti HBs costs are 80 and 150 bahts respectively

High/medium risk_professions included physician, dentist, dental assistant, registered nurse, nurse aid, practical nurse,

medical scientist, assistant medical scientist, laboratory technician, assistant laboraiory technician, rehabilitation perscnnel,

x-ray technician, assistant x-ray technician, medical technician, midwife, patient transfer laborer, medical ward laborer,

laundry worker, and mortuary worker.

Low risk professions included pharmacist, assistant pharmacist, physicai therapist, speech therapist, occupational therapist,

social worker, heaith educator, nutritionist, cook, nurse nutritionist, psychologist, clerk and administrator, cashier, public

relation, data entry clerk, personnel, programmer, stere-room keeper, medical device store-room keeper, statistician,

children caregiver , engineer, mechanic, machinist, artesian, crafisman, mason, carpenter, driver, general laborer, gardener,

housekeeper, tailor, watchman.

strategies for the prevention of hepatitis B accidental
inoculation among hospital persennel: (1) perform
anti-HBc testing in all perscnnel, then vaccinate those
with negative anti-HBc; (2) perform the test in all
personnel, but maintain a confidential file of the test
result. Following an accidental exposure, hospital
administrators refer to the file to determine the marker
status of the individual. Anti-HBc¢ negative individuals
receive post-exposure immunization; (3) perform

no- diagnostic test,v but -administer hepatitis B

immunoglobulin following all accidental inoculations
with or without subsequentvaccination of the inoculees
and; (4) vaccinate all personnel without any screening
test. ¥ The average cost for each strategy depends
on the prevalence of the exposed personnel, the cost
and sensitivity of the diagnostic test, and the
cumulative risk. The author claimed that if the price of
vaccine is USD 10 or lower, the vaccination without
screening test will cost least. If the cumulative risk is

lower than 1 in 28, the cheapest strategy will be post-
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- expasuré immunization alone, even with vaccination.
And if the cumulative risk is higher than 1in 2.5, the
' ks‘creenmg with anti-HBc followed by vaccination will
. be the most cost effective.

In 15698, Kamolratanakul and Pooworawan

had conducted cost-effectiveness analysis of
four alternatives of HBV vaccination program for

: medical students by basing on relevant seccndary

,' epidemiologicaﬁ data about hepatitis B related

statuses for Thal population {details of these four

_ allematives are outlined in Figure 1, excepted that

f‘ff _ theanti-HBc was used in Alternatives 2 and 3 in stead
otihe anti-HBs).”’ The authors claimed that testing
for HBs Ag and anti-HBs in unvaccinated HCWSs and
- vaccinating those with negative for HBs Ag and anti-

HBs was the most cost effective practice.
’ In this report, we estimated the cost of
{‘: ; ’Hep’atitis B vaccination program for HCWs of King
‘f';k" Chulalongkorn Memorial Hospital based on actual
enidemiological data which were obtained by a real
survey among the target population. We foliowed
‘the similar analytical procedures as conducted by
Kamolratanakul and Pooworawan. ® However, we
 used anti-HBs rather than anti-HBC test in Alterative
2 and 3. Snyder ef a/. conducted a study in the US
 ond reperted that 40 percent of healthcare workers
with positive anti-HBs did not have positive anti-HBc.
:" They then suggested that the optimal prevaccination
screening program in this population wouid rely on

_ anti-HBs rather than anti-HBc test.

As we used the service charges for HBs Ag&
anti-HBs tests and hepatitis B vaccination rather than
:7,‘  ; the actual materials/supplies and labor costs in the
cost calculations, our study overestimated of the

_ vaccination program expenses to a certain amount.
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The degree of this overestimate depends largely on
the discrepancies between service charges and actual
costs of HBs Ag & anti-HBs tests, which vary in
different hospital facilities. In large hospitals, actual
costs of HBs Ag & anti-HBs tests can be only a half
(or less) of their service charges.

We also found that the test for HBs Ag and
anti-HBsin unvaccinated HCWs and vaccinating those
with negative for HBs Ag and anti-HBs (Alternative 4)
needed the lowest cost. The total cost for this
afternative would be approximately 1.9 million Bahis
when the vaccination program that covers oniy the
high and the medium-risk HCWs, and 2.7 million
Bahts if low-risk HCWs are also included. However,
as the positive predictive value of adeguate HBV
immunity among HCWs with the history of prior HBV
vaccination was only 76 percent, a number of HCWs
{among those who have the history of prior HBV
vaccination) might not then have adequate immunity
io the disease if Aiternative 4 is applied. This-would
be 2.5 and 0.6 per 100 persons [prevalence rate of
prior HBV vaccination x {100 - % positive predictive
value)] for the high/medium and low-risk HCWs,
respectively. And the actual number of those with
inadeguate HBV immunity in the hospital would be 96
(3,698 x 2.5 percent) and. 9.5 (1,584 x 0.6 percent)
persons, respectively, for these 2 HCWs groups.

Seriousness of the risk of future occupational
HBYV infection for these HCWs with inadequate
immunity depends on the cause of negative anti-HBs
results. If this was due to their non-response to the
vaccination or their fault memory about prior HBV
vaccination (thaft is, they had notbeen HBV vaccinated
but misunderstood that they had), the risk will be

serious, because they do not at all have immunity
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against HBV infection. However, if it was due to the
decline of their HBV antibody level over time after
their initially response to HBV vaccination, the risk
will be less serious. It had been reported that these
persons still had adequate immunity against the HBV.®

in case that the risk or uncertainty cannot be
tolerated, Alternatives1 (testing for both HBs Ag and
anti-HBs and vaccinating all those with negative
results to both tests) or 2 (testing for HBs Ag and
then anti-HBs if HBs Ag is negative, if anti-HBs is also
negative, then vaccination is necessary) might be more

appropriate, with slightly increased cost or budget.
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