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Economic evaluation of vaccinations - a methodologic review
Chun, Byung Chul

Department of Preventive Medicine, Medical College, Korea University, Seoul, Korea

The basis of the economic evaluation of vaccination is the balance between the use of the
resources (input) and the improvements that result from the vaccination (output). Techni-
ques used for economic evaluation of vaccination are cost analysis, cost-minimization anal-
ysis, cost-effectiveness analysis, cost-utility analysis and cost-benefit analysis. Cost an-
alysis seeks to characterize the costs of a given vaccination program. Cost-effective ana-
lysis is to helps policy-makers decide on the best use of allocated resources, whether cost—
benefit analysis is to helps policy-makers decide on the overall allocation of resources.
Cost-utility analysis is a specific form of cost-effective analysis in which outcomes are
reduced to a common denominator such as the quality—adjusted life year (QALY) or dis-
ability-adjusted life year (DALY). Many economic analyses have been conducted on
vaccines in the world, but there have been a little studies on economic evaluation on vac-
cines in Korea. This paper reviewed the methodology used to economic evaluation on vac-
cines and immunizations and addressed some examples of the methods. (Korean ] Pediatr
Infect Dis 2008;15:19-28)

Key Words : Cost analysis, Cost-effective analysis, Cost-benefit analysis, Vaccine, Econo-
mic evaluation
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Fig 1. Development and implementation of prevention
strategies and the role of effectiveness.

Table 1. Economic Evaluation Methods

1. Partial evaluation

- Cost of Illness (COID analysis

- Cost analysis (CA)

2. Full evaluation

- Cost-minimization analysis (CMA)
- Cost-effectiveness analysis (CEA)
- Cost-utility analysis (CUA)

- Cost-benefit analysis (CBA)
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Table 2. Measurement of Costs and Consequences in Full Economic Evaluation

Type of study Measurement of cost

Measurement of consequences

Cost-effectiveness analysis Monetary unit

Monetary unit
Monetary unit

Cost-utility analysis
Cost-benefit analysis

Natural unit
(life-year gained, decreased number of deaths...)
Healthy years (quality-adjusted life years)
Monetary unit
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Fig. 2. Diagrammatic representation of QALYs.

Table 3. Methods for QALY determination

Standard gambling method
Time-trade off method
Visual analog scale method
Tests for QOL

Table 4. Four Levels of Vaccine by CUA Results
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Level 1 Most favorable Saves money and QALYs

Level I More favorable Costs < US$ 10,000 per QALY

Level II  Favorable Costs > US$ 10,000 and < US$ 100,000 per QALY
Level IV Less favorable Costs > US$ 100,000 per QALY
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Table 5. 3 Groups by CUA Results

- $ per DALY averted < GNI per capita= highly Cost Effective
- & per DALY averted =1-3 XGNI per capita= Cost Effective
- § per DALY averted >3 XGNI per capita= not Cost Effective

Table 6. General Steps for Cost-benefit Analysis

1. List effect of the program for the full range of
health and nonhealth outcomes in terms of benefits
and costs

2. Assign values (monetary) to the intervention and
the outcomes (Cost-of-illness, willingness—to-pay)

3. Construct the decision tree

4. Identified the probabilities

5. Calculate the NPV (Net present value) of the
program

6. Evaluate the results with sensitive analysis
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1) Collection of Costs for Influenza Vaccination for
10,000 Elderly (unit: 1,000 won)

Categories Cost
Program Cost

-Fixed cost (facility, personel, supplies) 7,400
-Vaccine cost 30,000
-supplies (syringe, alcohol etc) 2,000
Costs to participants

—transport 12,000
-product loss (time) 35,000
Costs associated with side effect

—-drug, transport, product loss 190
Total 86,590

2) Collection of Benefit per 10,000 Elderly (unit:
1,000 won)

Categories Cost
Outpatient due to influenza-like illness
—direct (medical cost) 2,520
-indirect (transpot, production loss) 6,426
Inpatient
lower respiratory diseases
~direct 61,220
-indirect 23,856
cardiovascular diseases (except CVA)
~direct 27,879
-indirect 10,224
CVA
~direct 62,357
-indirect 22,300
Total 206,012
3) A =206,0127 ¥ -86,590 9 =119,420 A
4) =AY /enE Hl= 1.38

5) ¥ute] MAE wE wgE BAgye g W

- 109+ 3.75 1093 10.89 109+% 1574

Z-ulod ul A E

T A 95% &%) (baseline) (95% *+3h)
kel g (RN, N, APEER TRE E4) 11,828,397 31,416,09 43,268,961
H @& (AHH] 8§, (FHu 8, A A 3,167,610 8,610,060 11,866,770
HEF v & (H G S, 1 HE) 26,432 75,992 104,076
Hdd v&FHHUE, 1 RE) 16,116 48,348 64,464
Az Gu]L&(H G u g, 1 u§) 5,613 16,336 22,452
A 15,043,868 40,167,335 55,326,723
AFEIEA 5:CBA-FE vt wlelA] S7ale] w]
ame] BAY Gy ZZ ] o] H]8-9] 714
L1999 =4 w1 E Udo R FETT) v x 1 ERlE
HETANA QSR AZ2E A AT &
E7)48 02 olsk AU} oo} AP HLS HAF 7. ZHY @IS 1
o £HE T3

H-go] AtelA] RkEAl mEjsol gk Ae #A
(perspective)?t &<21-&(discount rate)oth. AF3]4
A= 7 ALSle] Aol A] WAS= BE M|
&7 Hols v} st ol gt o] A= FUt
&35 B FFol Al Hole] H=A] Huhe AR AH S
2 o] A fleXE @it 28y kAo
Bxo] Wolu} 3xp Z& wEv|golahd 7w #
&aoh |os AXtely] Wi 1 Ads wel

=
o
R4

4] 3182 intervention(] 7]

AYHE)F BT} A= ARG Aol= Q1% &

£24] A7 (present value)

Sl < " ddigte] &
21 dEgoldoe] vt ® mEfe] W RARTE
M7 & s e Aok & 1&g A
o] A& Aks AsliA A7 sl wE AW
SHE e aty] 9ste] AR&gth T AR HE-H Y
Ao A= dubd o R ASA A& A8t A
34 g e A Flgole rmHe] v Ao
o Ag&= i, A7 HAVIAE SR HE R
goldct = dA9 A v 2 AR U
Epty,
n
PV=3 Fn / (+1)
t=0
PV (Present value) : @A 7}
Fn:nd %¢] mfrtx
r:d0E
t: 713k
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Table 7. Checklist for the Submission of Economic Evaluations to the British Medical Journal”

Study design
(1) The research question is stated

(2) The economic importance of the research question is stated

(3) The viewpoint (s) of the analysis are clearly stated and justified

(4) The rationale for choosing the alternative programmes or interventions compared is stated
(5) The alternatives being compared are clearly described

(6) The form of economic evaluation used is stated

(7) The choice of form of economic evaluation is justified in relation to the questions addressed Data collection

Data Collection

(8) The source (s) of effectiveness estimates used are stated
(9) Details of the design and results of effectiveness study are given (if based on a single study)
(10) Details of the method of synthesis or meta-analysis of estimates are given (if based on an overview

of a number of effectiveness studies)

(11) The primary outcome measure (s) for the economic evaluation are clearly stated
(12) Methods to value health states and other benefits are stated

(13) Details of the subjects from whom valuations were obtained are given

(14) Productivity changes (if included) are reported separately

(15) The relevance of productivity changes to the study question is discussed

(16) Quantities of resources are reported separately from their unit costs

(17) Methods for the estimation of quantities and unit costs are described

(18) Currency and price data are recorded

(19) Details of currency of price adjustments for inflation or currency conversion are given

(20) Details of any model used are given

(21) The choice of model used and the key parameters on which it is based are justified Analysis and

interpretation of results
Analysis and interpretation of results
(22) Time horizon of costs and benefits is stated
(23) The discount rate (s) is stated
(24) The choice of rate (s) is justified

(25) An explanation is given if costs or benefits are not discounted
(26) Details of statistical tests and confidence intervals are given for stochastic data

(27) The approach to sensitivity analysis is given

(28) The choice of variables for sensitivity analysis is justified
(29) The ranges over which the variables are varied are stated

(30) Relevant alternatives are compared
(31) Incremental analysis is reported

(32) Major outcomes are presented in a disaggregated as well as aggregated form

(33) The answer to the study question is given
(34) Conclusions follow from the data reported

(35) Conclusions are accompanied by the appropriate caveats
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