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Background: Radiofrequency ablation (RFA) is a common secondary treatment recommended
for facet joint-related chronic low back pain (CLBP). However, Thailand still lacks sufficient evidence
of RFA's cost-effectiveness to support the decision to fund it.

Objective: To conduct a comparative economic evaluation of RFA and conservative treatment for
CLBP patients over 16-month and 28-month time horizons in Thailand.

Study Design: A full economic evaluation encompassing measurements of both health utilities
and health costs.

Setting: Data were collected from 3 university hospitals in Bangkok, Thailand: King Chulalongkorn
Memorial Hospital, Siriraj Hospital, and Ramathibodi Hospital.

Methods: The cost-utility analysis, which used the Markov model, was developed according to
the Thai health technology assessment guidelines and compared RFA and the best supportive care
from the societal perspective. In the study, the population consisted of patients who had endured
low back pain for more than 3 months despite receiving conservative treatment. The results were
presented as an incremental cost-effective ratio (ICER) in Thai Baht (THB)/quality-adjusted life year
(QALY). Scenario and sensitivity analyses were conducted.

Results: RFA was not cost-effective in Thailand when compared to conservative treatment, with
a cost-effectiveness (CE) ratio of 1$13,652 at all time horizons. The ICER of RFA was 1$99,267 and
1$52,380/QALY for the 16- and 28-month time horizons, respectively. In a scenario analysis in
which RFA was repeated at 28 months and followed up to 52 months, the ICER was reduced to
1$43,451. One-way sensitivity analysis showed that the ICER was most sensitive to the changes in
utility parameters, the cost of RFA, and opportunity cost in the no-pain state.

Limitations: The study uses primary data to derive the utility value and determine the costs.
However, the limitation includes a relatively small sample size and a short follow-up time for
parameter inputs.

Conclusion: This study, the first economic evaluation of RFA for CLBP in Asia, showed that RFA
was not cost-effective in Thailand. Price negotiation is recommended to make the intervention
more cost-effective before it is included in the benefit package.

Key words: Low back pain, facet joint, radiofrequency ablation, cost-utility analysis, cost-
effectiveness, low- and middle-income countries, quality-adjusted life year, Thailand
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hronic low back pain (CLBP) is among the top

10 leading worldwide causes of years lost to

disability (1). CLBP alone was responsible for a
combined 65 million years of living with disability in
2017 (2). In Thailand, the 12-month prevalence of CLBP
ranges between 20% and 56% (3-5), with an incidence
of low back pain accounting for 33% of total back pain
cases (3). CLBP not only impairs patients’ quality of life
but also exerts a substantial global economic burden
by causing productivity losses through work-related
absenteeism due to illness (6-9). Thus, the condition
places immense strain on healthcare systems and
societies, with productivity losses representing up to
80% of the total societal costs (10).

There is a need for access to effective CBLP treat-
ments (11,12), and facet joint pain is one of the con-
dition’s leading causes, affecting up to 27%-41% of
patients with CLBP (13). While conservative manage-
ment for low back pain typically includes medications,
physical therapies, and integrative treatments (exercise,
heat or cold therapy, massage, acupuncture, nutrition,
weight management, and sleep), international clini-
cal practice guidelines (CPG) recommend nonsurgical
interventional pain management strategies, such as
radiofrequency ablation (RFA), as secondary treatment
options (14,15) after 3 months of failed conservative
treatment (16,17). Recent evidence demonstrates RFA's
effectiveness in significantly reducing pain for up to
one year, and the latest updated guidelines of the
American Society of Interventional Pain Management
recommend RFA for facet joint pain with a level of evi-
dence Il and a moderate strength of recommendation
(13,18).

However, the high cost of RFA poses challenges to
reimbursement due to the high burden of disease. In
2019, the Thai Association for the Study of Pain (TASP)
proposed RFA for patients with CLBP as a potential
treatment to include in the Universal Coverage Scheme
(UCS), through the Universal Coverage Benefit Package
(UCBP) process. RFA has demonstrated sufficient evi-
dence of effectiveness, particularly for CLBP originat-

ing from facet joints (16,17,19). Currently, RFA for CLBP
patients is not part of Thailand’s UCS, and evidence of
its cost-effectiveness is not available in the context of
low- and middle-Income countries (LMICs). Therefore,
to inform reimbursement decisions, this study aimed to
compare the cost-utility of RFA for facet joint-related
CLBP patients to that of conservative treatment in
Thailand.

METHODS

Study Design

This study followed Thailand’s methodological
guidelines for conducting a health technology as-
sessment (HTA) (20). At the inception of the study in
June 2021, following a consultation consisting of Thai
clinical expert stakeholders, a cost-utility analysis was
conducted from a societal perspective (21). The inter-
vention under consideration was conventional RFA
administered after a positive response to a diagnostic
lumbar medial branch block (MBB) (Supplement 1).
The decision to limit the number of diagnostic blocks
to one was made in consultation with clinical experts
and as reported in the literature (15). In our model,
we assumed that all positive MBB patients would re-
ceive RFA. RFA was compared to usual care, referred
to as “conservative treatment,” which, according to
the TASP guidelines, included pharmacological (pain
medications, etc.) and nonpharmacological therapies
(physiotherapy, guided exercise, etc.). The popula-
tion consisted of patients with CLBP originating from
lumbar facet joints that had persisted for more than 3
months despite receiving conservative therapy.

Given the time-limited nature of pain relief
after RFA, typically spanning from 12 to 28 months
(11,22,23), 2 time horizons were chosen to evaluate
the cost-effectiveness at the base case. These horizons
reflected the effectiveness of both RFA and the posi-
tive diagnostic block, which were agreed upon during
the initial stakeholder meeting and based on existing
evidence from the literature (15,24). The base case
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assumed a single administration of intervention, with
time horizons set at 16 and 28 months (25). Additional-
ly, a scenario analysis considering a longer time horizon
of 52 months (26) wherein a second RFA was given to
patients was incorporated. The study adopted a cycle
length of one month, to reflect the average follow-up
time point for CLBP in Thailand.

The cost-effectiveness (CE) threshold of 160,000
Baht/QALY (1$13,652) was used in this study. Although
the Thai HTA guideline recommended using a 3% dis-
count rate for both costs and outcomes, this study did
not apply the discount in the analysis due to the short
time horizons. This decision was made because almost
all cost parameters were obtained from either hospital
databases or through data collection in the years of
2022 and 2023. The outcomes of the study were the
length of life, measured in years, and the quality of life,
measured in health utility. In addition, the Consolidated
Health Economic Evaluation Reporting Standards 2022
(CHEERS 2022) (27) were followed. These standards are
provided in Supplement 2.

The Markov model was adapted from a previous
study by NICE (25). The model had 3 exclusive health
states: pain, no pain (relief), and death. Patients have
a probability of transitioning to either the “no pain”
(P1) or “pain” state (P2) depending on the treatment
efficacy seen in the first month after the intervention
(Fig. 1). Patients who enter the “no pain” state can
either remain there (P5) or transition to a state of pain
remission (P3). Patients who receive RFA and transition
to the “pain” state can persist in it (P6) if they do not
recover, or they may move to the “no pain” state (P4)
once the effects of RFA start to show. All patients could
transition to the death state, based on general mortal-
ity probabilities.

A variety of approaches were used to synthesize
parameter inputs (Table 1). Transitional probability val-
ues for different health states were derived from the
literature review that reported numbers of successful
cases of RFA treatment (28-31). All the studies incorpo-
rated were randomized control trials (RCTs), comparing
RFA to sham treatments or to conservative standard
care. Beta distributions were assigned to probability
parameters, and the mean and standard error (SE) for
each transition probability was calculated using fixed-
effect alpha and beta values from the literature (28-31)
to different follow-up time points of 3, 6,9, 12, and 24
months.

Treatment efficacies were determined similarly to
the transition probabilities, albeit while using alpha

Fig. 1. A Markov model illustrating the flow of the patients
in each health state.

and beta values from the first 3-month follow-up
point. The 3-month probabilities of treatment success
were converted into monthly rates and subsequently
monthly probabilities. Those values of the first month
were used to represent the treatment efficacy. Base-
line mortality was obtained from the 2014 report on
Thailand'’s burden of diseases (Supplement 3) (32).

Study Setting

The parameters of cost and health utilities were
collected from 3 university hospitals in Bangkok, Thai-
land: King Chulalongkorn Memorial Hospital, Siriraj
Hospital, and Ramathibodi Hospital. We interviewed
a total of 64 eligible patients (31 patients in the RFA
group and 33 patients in the conservative group) who
met our inclusion criteria (Supplement 3).

To assess direct nonmedical costs, including the
costs of travel, meals, and accommodation, we em-
ployed a Thai questionnaire for both patients and their
accompanying relative(s) during each visit. The oppor-
tunity cost of taking work leave for the hospital visit
was calculated based on absenteeism, using the Work
Productivity and Activity Impairment Questionnaire:
General Health V2.0 (WPAI-GH) (33).

Direct medical costs were retrieved from the
hospitals’ claim databases, using unique hospital num-
bers (HN) to match the recruited patients. The direct
medical costs were disidentified and organized in an
aggregate form, separated between main intervention
costs per time (including RFA, MBB, and conservative
treatment) and one-time procedural doctor fees. Other
direct medical costs (e.g., follow-up and service fees,
or other minor palliative care) were also included. The
aggregate costs incurred during each hospital visit
were assumed to represent the monthly direct medical
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Table 1. Summary of parameter inpuis used in the analysis.

Parameter Mean Standard Error Distribution References
Clinical parameters
Prevalence of CLBP (age-standardized) 7.0% (39)
Incidence of CLBP (age-standardized) 3.1% (39)
Proportion of facet joint origin CLBP (within CLBP) 42% (38)
Mortality rate of Thai population (age-specific) Supplement 3 (29)
Probabilities of Changing Health States (RFA Treatment)
Probability of pain relief at months one-3 0.200 0.012 Beta
Probability of pain relief at months 4-6 0.127 0.007 Beta
Probability of pain relief at months 7-9 0.076 0.006 Beta
Probability of pain relief at months 10-12 0.051 0.003 Beta
Probability of pain relief at months 13-24 0.008 0.003 Beta (28-31)
Probability of returning to pain at months 1-3 0.108 0.021 Beta
Probability of returning to pain at month 4-6 0.038 0.011 Beta
Probability of returning to pain at months 7-12 0.018 0.006 Beta
Probability of returning to pain at month 13-24 0.039 0.005 Beta
Probabilities of Changing Health States (Conservative Treatment)
Probability of pain relief at months one-3 0.147 0.011 Beta
Probability of pain relief at months 4-6 0.081 0.007 Beta
Probability of pain relief at months 7-9 0.072 0.006 Beta
Probability of pain relief at months 10-12 0.038 0.003 Beta
Probability of pain relief at months 13-24 0.001 0.001 Beta (28-31)
Probability of returning to pain at months 1-3 0.216 0.023 Beta
Probability of returning to pain at months 4-6 0.149 0.015 Beta
Probability of returning to pain at months 7-12 0.101 0.009 Beta
Probability of returning to pain at month 13-24 0.072 0.006 Beta
Treatment Efficacy Parameters
RFA success rate (measured after one month) 0.200 0.0345 Beta
Conservative treatment success rate (measured after one month) 0.147 0.0336 Beta (28-31)
Cost Parameters (I$, Year 2022-2023)
Direct Medical Costs: Procedural Costs
Eﬁi e(gz:‘l:)%ig;r:;lgizg MBB and one-time doctor fee for the 4,897 400 Gamma Hospital
Conservative treatment, price/time 515 40 Gamma databases
Direct Medical Costs: Additional Treatments/Services
i s e by s s g lowap | .
locorvi et P e G i
Direct Nonmedical Costs of Patients: Travel, Food, Accommodation (If Any)
Incurred cost in pain state 32 32 Gamma Primary data
Incurred cost in pain relief state 15 15 Gamma collection
Direct Nonmedical Costs of Patients’ Relative(s): Travel, Food, Accommodation (If Any)
Incurred cost in pain state 38 10 Gamma Primary data
Incurred cost in pain relief state 33 8 Gamma collection
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Table 1 cont. Summary of parameter inputs used in the analysis.

Parameter Mean Standard Error Distribution References
Opportunity Costs from Taking Work Leave for Hospital Visit
Patients in a pain state 89 55 Gamma Primary data
Patients in a pain relief state 198 90 Gamma collection
Utility Parameters
Pain state (n = 35) 0.64 0.03 Beta Primary data
Pain relief state (n = 29) 0.74 0.04 Beta collection

Note: The criterion for declaring that patients were in the pain state was a pain score of 4 or above (out of 10). Thailand’s CE threshold is
approximately I$13,652 per QALY gained. All costs are converted to I$ using the PPP conversion rate of I$1 = THB 11.72.

costs of patients, respectively to their health state (a
patient pain score above 4 out of 10 was considered
a pain state). If applicable, all costs were converted to
2022 values using the Thai consumer price index and
presented in Thai Baht (THB). To ensure comparability,
all THB values are hereby converted to international
dollars, using purchasing power parity at a conversion
rate of THB 11.7236 = 1 international dollar (Intl ) in
2022 (34).

The utility values representing patients’ health
states were derived from primary data collected using
the EQ-5D-5L (Thai version) (35). The same cohort as
the cost parameter data collection was recruited (n =
64), although the utility score was collected based on
patient health states, using the NRS pain score at the
time data were collected (i.e., pain if NRS > 4 and no
pain if NRS < 4). The quality of adjusted life years (QA-
LYs) were calculated using the following formula:

QALY = years of life x health utility

The incremental cost-effectiveness ratios (ICERs)
represent the average incremental cost in relation to
one additional unit of the measure of effect, which in
this case is the QALY. ICERs were calculated by dividing
the difference in total adjusted costs by the difference
in total adjusted QALYs. The ICER values of RFA relative
to conservative treatment were compared to the CE
threshold to determine whether RFA was cost-effective
(ICER below the threshold).

Uncertainty Analysis

Parameter uncertainty was assessed through de-
terministic one-way sensitivity analysis (OSA) to iden-
tify the most influential parameters. The results were
ranked in a tornado diagram. A probabilistic sensitiv-
ity analysis (PSA) with 1,000 Monte Carlo simulations
(second order) was run for 95% confidence that the
median was among the 49th and 51st percentile (36).
The median was presented as the cost-effectiveness ac-

ceptability curves, indicating probabilities that RFA was
cost-effective compared to conservative treatment at
different CE thresholds.

Threshold Analysis

A threshold analysis was also performed to com-
pare different purchasing prices of RFA intervention
(including MBB) and determine at which price RFA
could become cost-effective.

Expected Value of Perfect Information (EVPI)

Due to some data limitations, it was important to
assess whether additional data/information collection
would be warranted before making a policy decision
based on the results of this study. Expected (monetary)
value of perfect information (EVPI) analyses were per-
formed to estimate the value of acquiring further data/
information (37) at a given CE threshold. This study
performed both a full EVPI (all parameters considered
simultaneously) and a partial EVPI (one parameter was
considered at a time) analysis. The total number of
patients eligible for RFA was estimated from the preva-
lence of facet joint-related CLBP using a previous local
study and the Global Burden of Disease database (37,
38). Using the Thai CE threshold, a 100-time simulation
was run for the full EVPI analysis. In the partial analysis,
100 cycles were set for the inner and outer loops at the
threshold with the maximum EVPI to identify which
parameter (among those identified by the OSA) had
the highest EVPI.

Model Validation

Face validation was ensured through 2 stake-
holder meetings. The first meeting was conducted in
June 2021, at the beginning of the study, to confirm
its methodological approach and review its scope
(population, intervention, comparison, outcome
[PICO]), model structure, time horizon, cycle length,
and potential sources of input parameters. The stake-
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holders reconvened in March 2023, toward the end
of the study, to verify the parameters used, validate
the preliminary results, and fine-tune policy recom-
mendations. The internal validity of the formulas and
methods for calculating cohort numbers in economic
models was also examined.

REesuLts

Base Case Analysis

As shown in Table 2, the health benefits of RFA
were illustrated in terms of pain relief and increased
QALY gained. With the higher efficacy, there were
greater proportions of patients who recovered from
pain or remained in the pain relief state after receiving
RFA, compared to receiving conservative treatment.
However, these benefits were marginal compared to
the incremental costs incurred, which resulted in es-
timated ICER values of 1$99,267 (THB 1,16,3413) and
1$52,380 (THB 613,879)/QALY for the 16- and 28-month
time horizons, respectively. Because only one RFA pro-
cedure per patient was assumed in the base case, the

incremental costs were not increased with longer time
horizons. Instead, the overall costs were lower, since
RFA reduced related expenses, including travel and ad-
ditional treatments, over the long term.

Scenario Case

In the scenario case, patients who were in the pain
state at the 28th month were allowed to undergo a
repeat RFA procedure. During the time horizon of 52
months, greater health benefits associated with RFA
were observed, with 54% of the patients recovering
from pain. However, RFA in the scenario case yielded
an ICER value of 1$43,451 (THB 509,248)/QALY, which
was lower than the 2 in the base case.

Uncertainty Analysis

Results from the probabilistic sensitivity analysis
(PSA) were presented as the cost-effectiveness ac-
ceptability curves (Figs. 2-4). With an average price
of 1$4,897/time (including RFA, MBB, and procedural
doctor fee) at the Thai CE threshold, RFA was un-
likely to be cost-effective at the base case (16- and

Table 2. Health outcomes and incremental cost-effectiveness ratio for conventional REA (probabilistic analysis).

Conservative
Treatment RFA

(Current Practice)

Base Case

Proportion of patients in

4 45.1
pain state at 16 months (%) 69 >

Proportion of patients
in pain relief state at 16 30.3 54.6
months (%)

Proportion of patients in

dead state at 16 months (%) 0.3 0.3
Incremental QALY - 0.04
Incremental cost (I$) - 4,007
ICER (I$/QALY gained) 99,267
Proportion of patients in 753 48.4

pain state at 28 months (%)

Proportion of patients
in pain relief state at 28 24.4 51.4
months (%)

Proportion of patients in

Conservative
Treatment RFA
(Current Practice)

Scenario Case (Repeat RFA)

Proportion of patients in

pain state at 52 months (%) 705 454

Proportion of patients
in pain relief state at 52 29.2 54.3
months (%)

Proportion of patients in

dead state at 52 months (%) 0.3 0.3
Incremental QALY - 0.12
Incremental cost (I$) - 5,139
ICER (I$/QALY gained) 43,451

Note: Starting age of the cohort was 35 years old; QALY: quality-
adjusted life-years; ICER: incremental cost-effectiveness ratio. Societal
perspective was used for the analysis; ICER values were reported

from probabilistic analyses; Thailand CE threshold was approximately
1$13,652 per QALY gained.

The values in this table have been converted from THB to I$ using the
PPP conversion rate of I$1 = THB 11.72.

dead state at 28 months (%) 0.3 0.3
Incremental QALY - 0.07
Incremental cost (I$) - 3,728
ICER (I$/QALY gained) 52,380
E766 www.painphysicianjournal.com
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28-month time horizon) or in
a scenario involving a repeat
RFA procedure (52-month time
horizon). However, RFA had
a 50% probability of being
cost-effective at 28 months, in
a scenario in which the Thai
cost-effectiveness  threshold
was increased fourfold. Simi-
larly, results from the OSA (Fig.
5) suggested that there was
no parameter for which RFA
might become cost-effective
(altered ICER to 1$13,652/
QALY) at each time horizon.
Across all time horizons, the
utility values of the pain and
no-pain health states emerged
as the top 2 parameters most
capable of altering RFA's ICER
values. It is noteworthy that
over a short time horizon of
16 months, the cost of RFA
ranked third among the most
influential parameters on the
ICER values. However, at lon-
ger time horizons (28 and 52
months), the opportunity cost
of remaining in the no-pain
state superseded the cost of
RFA, becoming the parameter
with the third greatest effect
on the ICER values of RFA.

Threshold Analysis
Threshold analysis for the
RFA cost was conducted, since it
was one of the parameters that
influenced the ICER value of
RFA in the base case. At the CE
threshold, the average price of
RFA intervention should be low-
ered to 191,158 and 1$1,779 THB
for the procedure to have a 50%

Probability of being cost-effective (16 months) at different thresholds

P
0.90

0.80 e
0.70 - o
0,60 - 7z

0.50 - o Thailand WTP threshold

Probability of favouring each option
~
[
2
>

030 - /

0.20 -

0.10 o’
10 15 20 25

Value of ceiling ratio (THB/QALY gained)

Fig. 2. Cost-effectiveness acceptability curve of different thresholds at a 16-month time
horizon.
tAll the values presented in the graph are in THB (one THB = I$11.72).

Probability of being cost-effective (28 months) at different thresholds

090 -e
080 - 3
070 -

—— y Thailand WTP threshold
050 - '
040 if

030 - i

Probability of favouring each option

0.20 -

0.10 - / T,

o 160,000THB 5 10 15 20 25

Value of ceiling ratio (THB/QALY gained)

Fig. 3. Cost-effectiveness acceptability curve of different thresholds at a 28-month time
horizon.
tAll the values presented in the graph are in THB (one THB = I$11.72).

chance of being cost-effective at 16- and 28-month tion EVPI for the base case ranges from 1$1.6 million

time horizons, respectively.

to 1$35.9 million at the respective time horizons of 16
and 28 months (Supplement 4). For repeat RFA with

Expected Value of Perfect Information (EVPI) a time horizon of 52 months, the population EVPI is

Analysis

equivalent to 1$76.3 million. The partial EVPI at the

At the Thai CE threshold of 1$13,652, the popula- current CE threshold indicates that acquiring addi-
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1.00 .

Probability of being cost-effective (52 months) at different thresholds

although it did not become

Value of ceiling ratio (THB/QALY gained)

"""" ] e =+ = e cost-effective compared to
B0 =TT conservative treatment. This
2 os0 | i A shift was primarily attributed
2 3 . Lo .
$ oo | . - R to the reduction in other direct
s ) , - -RFA medical and nonmedical costs
£ 060 | . Thailand WP threshold | associated with the implemen-
5 0so | k9 tation of RFA. This study did
"g o | /,’ k not adopt a lifetime horizon in
g ; its analysis, primarily because
.'-é“ 030 | f the interventions and the pain
& oz | ! condition had no impact on

] /.4 .................. patients’ mortality, and the
. L e outcomes eventually converged
0 0‘ '16’0,000THB 5 1-‘0 1=5 . 54 in terms of the patients’ pain
% 100000 states, costs, and health effects

(25). Additionally, the decision

horizon (repeated RFA).
tAll the values presented in the graph are in THB (one THB = I$11.72).

Fig. 4. Cost-effectiveness acceptability curve of different thresholds at a 52-month time

to use 2 time horizons in our
base cases was informed by
the limited evidence on the
extended effectiveness of RFA

tional information, particularly for parameters most
sensitive in OSA, such as utility values and the oppor-
tunity cost associated with the health states of pain
and no pain, would yield no added value across all
time horizons. However, when the CE threshold was
increased threefold to 1$42,662 for the time horizons
of 28 and 52 months, the greatest uncertainty lay in
the opportunity costs of patients in a no-pain state
and the utility values of patients experiencing pain.
These uncertainties amounted to a respective 1$248.4
million and 1$202.8 million at 52 months and a respec-
tive 1$34.4 million and 1$45.2 million at 28 months. In
contrast, for the base case scenario at the 16-month
time horizon, even with the increased CE threshold,
the partial EVPI for selected parameters remained
zero (Supplement 5).

Discussion

This study represents the first attempt to assess the
comparative cost-effectiveness of RFA and conservative
treatment for facet joint-related CLBP patients within
the Southeast Asian region and the context of an LMIC.
Our findings from the base case analysis, considering
both 16-month and 28-month time horizons, indicate
that RFA, at the current Thai CE threshold of 1$13,652,
is unlikely to be cost-effective.

When we extended the time horizon to 28 months,
a slight decrease in RFA's ICER value was estimated,

and expert consultation during
stakeholder meetings (28-31).

A scenario analysis that used a 52-month time ho-
rizon and allowed patients who had persisted in the
pain state at the 28th month to undergo a repeat RFA
indicated a higher incremental QALY gain (0.12) than
the base case. However, the resulting ICER value re-
mained above the Thai CE threshold (1$43,451) and was
thus not cost-effective. This time horizon was used as a
scenario case rather than a base case because relatively
few proportions of patients undergo repeat RFA, and
the treatment effectiveness of repeat RFA is unclear.
Besides, there is limited evidence on how often the RFA
can be repeated in a lifetime to the point of it serving
the intended purpose.

The OSA revealed that at all time horizons, the
major drivers were the utility values of pain and oppor-
tunity cost in no-pain state. Interestingly, while the cost
of RFA emerged as the third most influential factor over
a shorter time horizon, opportunity costs in the no-pain
state and other direct medical costs exhibited a greater
influence on the shifting ICER value over longer periods
(28 and 52 months). This finding was partly due to the
difference in the proportion of RFA patients who re-
mained in the no-pain state as compared to those who
stayed there after receiving conservative treatment.
Contrary to general expectations, patients in the pain
state tended to have a lower opportunity cost related
to work absenteeism than did those in the no-pain
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DSA Incremental ICER (16 months)

Utility of pain state

Utility of no pain state

Cost of RFA

Opportunity cost of no pain state

Direct medical cost of pain state

Efficacy of RFA

Opportunity cost of pain state

500,000.00 1,000,000.00  1,500,000.00  2,000,000.00  2,500,000.00  3,000,000.00

Upper estimate Lower estimate

DSA Incremental ICER (28 months)

Utility of pain state

Utility of no pain state

Opportunity cost of no pain state

Direct medical cost of pain state

Cost of RFA

Opportunity cost of pain state

Direct non-medical cost of pain state

200,000.00 400,000.00 600,000.00 800,000.00 1,000,000.00 1,200,000.00 1,400,000.00

Upper estimate Lower estimate

Fig. 5. One-way sensitivity analysis at 16 months, 28 months, and 52 months.
tAll the values presented in the graph are in THB (1 THB=$11.72).

state, though this was because our sample comprised a or retirement. We also found that many of the patients
notable number of patients in the pain state who had in the pain state had pain scores of approximately 5 to
no working hours due to factors such as unemployment 6 points out of 10, reflecting a relatively low severity
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DSA Incremental ICER (52 months)

200,000.00  400,000.00  600,000.00

800,000.00  1,000,000.00 1,200,000.00

Upper estimate

Utility of pain state

Utility of no pain state

Opportunity cost of no pain state

Direct medical cost of pain state

Opportunity cost of pain state

Cost of RFA

Probability of returning to pain state after RFA after one year

Lower estimate

Fig. 5 cont. One-way sensitivity analysis at 16 months, 28 months, and 52 months.
tAll the values presented in the graph are in THB (1THB=1$11.72).

of the condition, which might not have affected their
absenteeism significantly.

RFA's current price is 1$4,897 per procedure, so
the inclusion of RFA in the UCBP could have signifi-
cant budget implications due to the high incidence of
CLBP patients (38). Therefore, for the payer—i.e., the
National Health Security Office (NHSO)—negotiating
to reduce the procurement cost by 78% (1$1158) could
yield greater long-term benefits. The negotiated price
would not only improve patient access but could gen-
erate economies of scale, justifying the impact on the
budget.

Our findings contrast with the study by NICE (39),
which concluded that RFA was cost-effective in their
base case and sensitivity analysis. However, the NICE
study’s main limitation regarding utility score and
effectiveness data was addressed in our study, includ-
ing collecting patients’ primary cost-utility data from
them directly and selectively incorporating RCTs that
aligned with Thai clinical recommendations. Although
the MINT trial (40), like our study, concluded that RFA
was not cost-effective, those results needed to be inter-
preted with caution (41). The limitations of the MINT
trial, such as the patient selection process, RFA process,
and data collection, were addressed in our study by ad-
hering to the best practices for RFA according to Thai
clinical settings and protocol.

The strength of this study lies in the primary data
collection, in which we gathered utility and cost data
directly from patients across 3 major tertiary care hospi-
tals in Thailand. We minimized recall bias by acquiring
data within a 3-month window during patient follow-
up. By adopting a societal perspective, patients’ time
was valued irrespective of their employment status.
Moreover, the selection process in our clinics adhered
strictly to the international guidelines (16,17,42) and
was supervised by clinical experts, enhancing the gen-
eralizability of our results beyond the Thai context.
Secondly, adhering to Thai HTA methodological guide-
lines and incorporating stakeholders’ opinions from
design to validation ensured the study’s relevance and
alignment with the Thai healthcare system. Given the
uncertainty of the evidence of clinical effectiveness and
a lack of consensus on clinical guidelines, this step was
particularly important.

However, this study has its limitations. These in-
clude, firstly, its relatively small sample size, primarily
because of the limited number of patients receiving RFA
in current clinical practice. This dearth is largely due to
RFA's currently nonreimbursable status under the UCS.
Secondly, the timing of the data collection, which took
place shortly after the COVID-19 pandemic, might have
further impacted patient participation. Indeed, as sug-
gested by the EVPI, the cost of research is high, ranging
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from 1$1.6 million to 1$35.9 million to 1$76.3 million at
16- 28-, and 52-month time horizons. The cost of reduc-
ing the uncertainty of RFA's outcomes if the procedure
were to be included the health benefit package at the
current Thai CE threshold would also be high. While
EVPI is not prescriptive, the partial EVPI suggests that the
greatest value lies in obtaining more information specifi-
cally on opportunity cost in the no-pain state and utility
value in the pain state at longer time horizons of 28 and
52 months. Learning more about these parameters will
present us with additional values informing decisions on
RFA policy. Secondly, there has been an ongoing debate
on diagnostic criteria, particularly on the ideal cutoff for
designating a block as positive and the optimal number
of blocks that should be performed with no consensus
achieved (43-46). While stringent diagnostic criteria such
as 80% cutoff and the use of double diagnostic bocks
have been associated with a high success rate for RFA,
the increased false negative rate and higher cost of
intervention may potentially limit RFA's inclusion in the
health benefits package (15,24,45). Thus, based on the
recommendations from Cohen et al (15) and stakeholder
consultations on current practice in Thailand, our study
opted to include RFA after a single diagnostic MBB block
at a cutoff threshold of 50%. Nonetheless, to assess the
completeness of this assumption, a scenario analysis was
performed (Supplement 6) that compared our findings
using a single diagnostic block with those obtained us-
ing a double diagnostic block prior to RFA intervention.
Naturally, the overall cost of intervention would be
higher with the latter option (i.e., RFA after a double
diagnostic block) due to the additional MBB block, and
yet our results were comparable in terms of ICERs.
Although RFA is not cost-effective in the base case
(16 months and 28 months) or the scenario case (52
months), there is merit in delving into applications of
RFA for other indications, such as knee osteoarthritis.
Negotiations to lower RFA procurement costs could
facilitate its broader implementation, yielding econo-
mies of scale and scope, thus enhancing patient access.
Future research should consider the potential opportu-
nity costs from the health care system’s perspective and
further investigate RFA's capacity to reduce medically
unnecessary low-back surgeries, thereby maximizing
its value within the Thai health care context and mini-
mizing the opportunity cost of RFA. The necessity of
surgeries on the low back is a concern frequently raised
by clinicians and reported in the literature (47). This as-
pect is particularly important in the context of the Thai
health system, since patients with CLBP may also be

referred for back surgery, which is reimbursable under
the UCS, while RFA is not. Therefore, further investi-
gations should endeavor to explore this dimension to
gain a better understanding of the true value of RFA.

CONCLUSION

In conclusion, the study evaluated the cost-effec-
tiveness of RFA for facet joint-related CLBP in Thailand
and found that the procedure was unlikely to be cost-
effective at the current CE threshold. However, on the
conditions that pain relief was sustained and the cost
of the intervention was lowered, the possibility that
RFA could become more cost-effective increased, since
RFA helped reduce other medical and nonmedical costs
in the long term. The study also highlighted the impor-
tance of considering utility values, opportunity costs,
and direct medical costs when evaluating the cost-
effectiveness of RFA. Additionally, the study recognized
that RFA therapy resulted in better health outcomes
than did the current standard treatment and that RFA
helped reduce the budget burden of medical expenses
from pain and potentially unnecessary back surgeries.
Hence, RFA should be considered for incorporation into
the Thailand health benefit package. Given the current
price of RFA intervention, the Thai public payer, NHSO,
should further negotiate with hospitals and private
companies to reduce the purchasing price of RFA ma-
chines and the intervention cost, making the procedure
more cost-effective and lowering the overall budget
impact. Ongoing effectiveness evaluation, data collec-
tion and monitoring, and accessibility of RFA measures
are also recommended for further studies.

Acknowledgments

The Health Intervention and Technology Assess-
ment Program (HITAP) is a semi-autonomous research
unit of the Ministry of Public Health, Thailand, and sup-
ports evidence-informed priority-setting and decision-
making for health care. HITAP is funded by national
and international public funding agencies. The unit
is supported by the Health Systems Research Institute
(HSRI) and the Access and Delivery Partnership, which
is hosted by the United Nations Development Program
and funded by the government of Japan, among
others.

The funders had no role in the study design, data
collection, data analysis, data interpretation, or writing
of the report. The findings, interpretations, and conclu-
sions expressed in this article do not necessarily reflect
the views of the funding agencies.

www.painphysicianjournal.com

E771



Pain Physician: September/October 2024 27:E761-E773

The authors wish to thank the participants of the
stakeholder consultations for their input throughout
the process. We also wish to acknowledge Associate
Professor Wanrudee Isaranuwatchai for reviewing and

providing critical feedback.

Author Declarations

Ethics Approval

Ethical approvals were received from the data
collection sites, the Ethics Committee of the Fac-
ulty of Medicine, Chulalongkorn University (COA No.

Consent to Participate

All patients were informed of the benefits and
risks of taking part in the study. Written consent was
provided by each patient before enroliment.

Author Contributions

Conceptualization: YT, DB, MS, PC, PE, KP, SN.
Methodology: MS, DB, PC, PE, KP, SN. Formal analysis
and investigation: MS, CP, DB, PC, PE, KP, SN. Original

1693/2022) and the Ethics Committee of Multicenter
Research Mahidol University (COA. MURA2022/718).

REFERENCES

1.

James SL, Abate D, Abate KH, et
al. Global, regional, and national
incidence, prevalence, and years lived
with disability for 354 diseases and
injuries for 195 countries and territories,
1990—2017: A systematic analysis for the
Global Burden of Disease Study 2017.
Lancet 2018; 392:1789-1858.

Kahere M, Hlongwa M, Ginindza TG.
A scoping review on the epidemiology
of chronic low back pain among adults
in sub-Saharan Africa. Int ] Environ Res
Public Health 2022; 19:2964.

Sakboonyarat B, Chokcharoensap K,
Meesaeng M, Jaisue N, Janthayanont
D, Srisawat P. Prevalence and associated
factors of low back pain (LBP) among
adolescents in central Thailand. Glob ]
Health Sci 2018; 10:49-59.
Yiengprugsawan V, Hoy D, Buchbinder
R, Bain C, Seubsman SA, Sleigh AC. Low
back pain and limitations of daily living
in Asia: Longitudinal findings in the
Thai cohort study. BMC Musculoskelet
Disord 2017; 18:1-7.

Sakakibara T, Wang Z, Paholpak
P, Kosuwan W, Do M, Kasai Y. A
comparison of chronic pain prevalence
in Japan, Thailand, and Myanmar. Pain
Physician 2013; 16:603-608.

Ekman M, Jénhagen S, Hunsche E,
Jénsson L. Burden of illness of chronic
low back pain in Sweden: A cross-
sectional, retrospective study in primary
care setting. Spine (Phila Pa 1976) 2005;
30:1777-1785.

Rolli Salathé C, Melloh M, Mannion AF,
Tamcan O, Miiller U, Boos N, Elfering
A. Resources for preventing sickness

10.

11.

12.

13.

14.

absence due to low back pain. Occup
Med (Lond) 2012; 62:273-280.

Vargas C, Bilbeny N, Balmaceda C, et al.
Costs and consequences of chronic pain
due to musculoskeletal disorders from a
health system perspective in Chile. Pain
Rep 2018; 3:€656.

Lambeek LC, van Tulder MW, Swinkels
IC, et al. The trend in total cost of back
pain in the Netherlands in the period
2002 to 2007. Spine (Phila Pa 1976) 2011,
36:1050-1058.

Carregaro RL, Tottoli CR, Rodrigues
DDS, Bosmans JE, da Silva EN, van
Tulder M. Low back pain should be
considered a health and research
priority in Brazil: Lost productivity and
healthcare costs between 2012 to 2016.
PLoS One 2020; 15:€0230902.

lkeda T, Sugiyama K, Aida ), et al.
Socioeconomic inequalities in low back
pain among older people: The JAGES
cross-sectional study. Int ] Equity Health
2019; 18:1-11.

Carr JL, Moffett JA. The impact of
social deprivation on chronic back pain
outcomes. Chronic llln 2005; 1:121-129.

Manchikanti L, Kaye AD, Soin A, et
al. Comprehensive evidence-based
guidelines for facet joint interventions
in the management of chronic spinal
pain: American Society of Interventional
Pain Physicians (ASIPP) Guidelines Facet
Joint Interventions 2020 Guidelines.
Pain Physician 2020; 23:51-S127.

Oliveira CB, Maher CG, Pinto RZ,
et al. Clinical practice guidelines for
the management of non-specific low
back pain in primary care: An updated

15.

16.

17.

18.

19.

20.

21.

draft preparation: MS DB, MK, MN, CP. Review and
editing: all co-authors. Funding acquisition: YT. Project
administration: MK, MS, CP, MN, DB. Supervision: YT.

overview. Eur
27:2791-2803.
Cohen SP, Bhaskar A, Bhatia A, et al.
Consensus  practice guidelines on
interventions for lumbar facet joint pain
from a multispecialty, international
working group. Reg Anesth Pain 2020;
45:424-467.

van Wijk RM, Geurts JW, Wynne
HJ. Long-lasting analgesic effect
of radiofrequency treatment of the
lumbosacral dorsal root ganglion. ]
Neurosurg 2001; 94:227-231.

Leggett LE, Soril L), Lorenzetti DL, et
al. Radiofrequency ablation for chronic
low back pain: A systematic review of
randomized controlled trials. Pain Res
Manag 2014; 19:€146-€153.

Spine  Journal 2018;

Janapala RN, Manchikanti L, Sanapati
MR, et al. Efficacy of radiofrequency
neurotomy in chronic low back pain: A
systematic review and meta-analysis. ]
Pain Res 2021; 14:2859-2891.

Lee CH, Chung CK, Kim CH. The
efficacy of conventional radiofrequency
denervation in patients with chronic
low back pain originating from
the facet joints: A meta-analysis of
randomized controlled trials. Spine ]
2017; 17:1770-1780.
Chaikledkaew U,
Guidelines for health technology
assessment in Thailand—the
development process. ] Med Assoc Thai
2014; 97:54-9.

Tanvejsilp P, Ngorsuraches S. Defining
the scope of health technology
assessment and types of health
economic evaluation. ] Med Assoc Thai

Kittrongsiri K.

E772

www.painphysicianjournal.com



Cost-Utility Analysis of RFA Among Facet Joint-Related CLBP in Thailand

22.

23.

24.

25.

26.

27.

28.

29.

30.

3L

2014; 97:510-16.

McCormick ZL, Marshall B, Walker J,
McCarthy R, Walega DR. Long-term
function, pain and medication use
outcomes of radiofrequency ablation
for lumbar facet syndrome. Int ] Anesth
Anesth 2015; 2:028.

Cohen SP, Hurley RW, Christo P,
Winkley J, Mohiuddin MM, Stojanovic
MP. Clinical predictors of success and
failure for lumbar facet radiofrequency
denervation. Clin ] Pain 2007; 23:45-52.

Dreyfuss P, Halbrook B, Pauza K, et al.
Efficacy and validity of radiofrequency
neurotomy for  chronic  lumbar
zygapophysial joint pain. Spine 2000;
25:1270-1277.

National Guidance Centre (UK). Low
Back Pain and Sciatica in Over 16s:
Assessment and Management. London:
National Institute for Health and Care
Excellence (NICE); Nov 2016. www.
nice.org.uk/guidance/ngsg/resources/
low-back-pain-and-sciatica-in-over-
16s-assessment-and-management-
pdf-1837521693637

Permsuwan U, Guntawongwan K,
Buddhawongsa P. Handling time in
economic evaluation studies. ] Med
Assoc Thai 2014; 97:S50-558.

Husereau D, Drummond M,
Augustovski F, et al. Consolidated
Health Economic Evaluation Reporting
Standards 2022 (CHEERS  2022)
statement: Updated reporting guidance
for health economic evaluations. BMC
Medicine 2022; 38:€13.

Moussa WM, Khedr W. Percutaneous
radiofrequency facet capsule
denervation as an alternative target in
lumbar facet syndrome. Clin Neurol
Neurosurg 2016; 150:96-104.

Juch JN, Maas ET, Ostelo RW, et al.
Effect of radiofrequency denervation
on pain intensity among patients
with chronic low back pain: The MINT
randomized clinical trials. JAMA 2017;
318:68-81.

van Kleef M, Barendse GA, Kessels A,
Voets HM, Weber WE, de Lange S.
Randomized trial of radiofrequency
lumbar facet denervation for chronic
low back pain. Spine (Phila Pa 1976) 1999;
24:1937-1942.

van Wijk RMW, Geurts JW, Wynne HJ,
et al. Radiofrequency denervation of

32.

33.

34.

35

36.

37

38.

39-

40.

41.

lumbar facet joints in the treatment of
chronic low back pain: A randomized,
double-blind, sham lesion-controlled
trial. Clin J Pain 2005; 21:335-344.

Koplan JP, Bond TC, Merson MH, et al;
Consortium of Universities for Global
Health Executive Board. Towards a
common definition of global health.
Lancet 2009; 373:1993-1995.

Zhang W, Bansback N, Boonen A, Young
A, Singh A, Anis AH. Validity of the work
productivity and activity impairment
questionnaire--general health version
in patients with rheumatoid arthritis.
Arthritis Res Ther 2010; 12:R177.

International Comparison Program,
World Bank. PPP conversion factor,
GDP (LCU per International $) -
Thailand 2024. The World Bank. https://
data.worldbank.org/indicator/PA.NUS.
PPP?locations=TH.

Pattanaphesaj ), Thavorncharoensap
M, Ramos-Goiii JM, et al. The EQ-5D-
5L Valuation study in Thailand. Expert
Rev Pharmacoecon Outcomes Res 2018;
18:551-558.

Morgan MG, Henrion M, Small M.
Uncertainty: A Guide to Dealing with
Uncertainty in Quantitative Risk and
Policy Analysis. Cambridge University
Press; 1992.

Sculpher M, Claxton K. Establishing
the  cost-effectiveness  of  new
pharmaceuticals under conditions of
uncertainty—when is there sufficient
evidence? Value Health 2005; 8:433-446.

Vongsirinavarat M, Wahyuddin W,
Adisaiphaopan R. Agreement of clinical
examination for low back pain with
facet joint origin. Hong Kong Physiother
] 2018; 38:125-131.

Global Burden of Disease Collaborative
Network. Global Burden of Disease
Study 2019 (GBD 2019) Results. Seattle,
United States: Institute for Health
Metrics and Evaluation (IHME); 2019.
Available from: Available from https://
vizhub.healthdata.org/gbd-results/.
Maas ET, Juch JN, Ostelo RW, et al.
Cost-effectiveness of radiofrequency
denervation for patients with chronic
low back pain: The MINT randomized
clinical trials. Value in Health 2020;
23:585-594.

van Kuijk SMJ, Van Zundert J, Hans G,
et al. Flawed study design and incorrect

42.

43.

44.

45.

46.

47.

48.

49.

50.

presentation of data negatively impact
potentially  useful interventional
treatments for patients with low back
pain: A critical review of JAMA's MINT
study. Pain Pract 2018; 18:292-295.

Paulsen RT, Carreon L, Busch F,
Isenberg-Jorgensen A. A pilot cohort
study of lumbar facet joint denervation
in patients with chronic low-back pain.
Dan Med ] 2019; 66:A5533.

Derby R, Melnik I, Choi J, Lee JE.
Indications for repeat diagnostic medial
branch nerve blocks following a failed
first medial branch nerve block. Pain
Physician 2013; 16:479.

Cohen SP, Strassels SA, Kurihara C, et
al. Establishing an optimal “cutoff”
threshold for diagnostic lumbar facet
blocks: A prospective correlational
study. Clin ] Pain 2013; 29:382-391.
Cohen SP, Williams KA, Kurihara C, et al.
Multicenter, randomized, comparative
cost-effectiveness study comparing o,
1, and 2 diagnostic medial branch (facet
joint nerve) block treatment paradigms
before lumbar facet radiofrequency
denervation.  Anesthesiology ~ 2010;
113:395-405.

Derby R, Melnik I, Lee JE, Lee SH.
Correlation of lumbar medial branch
neurotomy results with diagnostic
medial branch block cutoff values to
optimize therapeutic outcome. Pain
Med 2012; 13:1533-1546.

Deyo RA, Mirza SK, Turner JA, Martin
Bl. Overtreating chronic back pain:
Time to back off? ] Am Fam Med 2009;
22:62-68.

Eldabe S, Tariq A, Nath S, et al. Best
practice in radiofrequency denervation
of the lumbar facet joints: A consensus
technique. Br ] Pain 2020; 14:47-56.
Napoli A, Alfieri G, Scipione R, Andrani
F, Leonardi A, Catalano C. Pulsed
radiofrequency for low-back pain and
sciatica. Expert Rev Med Devices 2020;
17:83-86.

The Thai Working Group on Burden of
Disease and Injury. Burden of Disease
and Injury of the Thai Population 2014.
International Health Policy Program,
Ministry of Public Health; 2017.
Available from: http://bodthai.net/en/
download/burden-of-diseases-and-
injuries-of-thai-population-in-2014-
english-report-151118-np_final/.

www.painphysicianjournal.com

E773






Supplement 1

RFA Intervention

The proposed intervention was conventional RFA after a positive response to a diagnostic block of MBB. RFA was an outpatient
procedure performed generally under local anesthesia with or without mild sedation. Before the actual treatment began, the site
of injection was confirmed using an imaging guidance represented by fluoroscopy. Alternatively, in more advanced centers, the
imaging used was CT-guided. An 18-22-gauge RF cannula with a 10 mm active tip was then advanced toward the confirmed site
for the application of RFA. The temperature recommendation used in conventional RFA was 80° C, applied for 90-180 seconds
(48). The patient was observed for immediate follow-up and discharged from the clinic within 2 hours. The pain relief typically
lasted from 3-12 months after the application of RFA, and if needed, the process was repeated in case of future pain complaint
(49).

Conservative Treatment (Comparator)

The comparator was conservative treatment, which could include pharmacological (pain medications, etc.) and non-pharmacological
therapies (physiotherapy, guided exercise, etc.). However, nonconservative treatments, such as spinal fusion surgery, were not
considered.
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Title
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Abstract
Provide a structured summary that highlights context, key methods,
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Introduction
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Background and objectives | 3 Give the contex or mne STHCY, e § l.ldy duestion and its practica Introduction
relevance for decision making in policy or practice.
Methods
Health economic analysis Indicate whether a health economic analysis plan was developed and
4 . Methods
plan where available.
. Describe characteristics of the study population (such as age range,
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demographics, socioeconomic, or clinical characteristics).
Setting and location 6 Provide relevant contextual information that may influence findings. Methods
Comparators 7 Describe the interventions or strategies being compared and why Methods
chosen.
Perspective 8 State the perspective(s) adopted by the study and why chosen. Methods
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Time horizon 9 State the time horizon for the study and why appropriate. (p
outcome measurement)
Method. t d
Discount rate 10 | Report the discount rate(s) and reason chosen. cthods (parameters an
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Selection of outcomes 11
harm(s). outcome measurement)
Describe how outcomes used to capture benefit(s) and harm(s) were Methods (parameters and
Measurement of outcomes 12
measured. outcome measurement)
. Describe the population and methods used to measure and value Methods (parameters and
Valuation of outcomes 13
outcomes. outcome measurement)
Measurement and valuation 14 | Describe how costs were valued. Table 1 summary of para.meter
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Currency, price date, and 15 Report the dates of the estimated resource quantities and unit costs, Methods (parameters and
conversion plus the currency and year of conversion. outcome measurement)
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! P 16 chung ¢ . anewny o P Methods (model structure)
of model model is publicly available and where it can be accessed.
Describe any methods for analyzing or statistically transforming data,
Analytics and assumptions | 17 | any extrapolation methods, and approaches for validating any model Methods
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Characterizing Describe how impacts are distributed across different individuals or .
L 19 . o . Not applicable
distributional effects adjustments made to reflect priority populations.
.. . Describe methods to characterize any sources of uncertainty in the . .
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explanation and elaboration: A report of the ISPOR CHEERS II Good Practices Task Force. Value Health 2022; 25.




Supplement 3

Study Population
The study included individuals with chronic low back pain (CLBP) that originated in the facet joint and had not been resolved with
noninvasive treatments.

The inclusion criteria required that patients:

were 18 years of age or older,

had suffered from CLBP for more than 3 months—axial back pain without radicular pain or leg pain,
had a mean pain score of at least 4 (out of 10) if measured via visual analog scale (VAS) or numeric rating scale (NRS),
exhibited a pain reduction of more than 50% as a response to a diagnostic medial branch block (MBB), and

had failed conservative treatment for more than 3 months.

uhwN =

The exclusion criteria were as follows:

1. pregnancy,

2 mental illness,

3. the taking of anticoagulant medication or presence of abnormal blood-clotting tendencies, and
4 having refused or withdrawn from the study.

Please note that all patients were informed of the benefits and risks of taking part in the study. Written consent was provided by
each patient before enrollment.

Overview of patient characteristics during primary data collection.

Characteristics

RFA Treatment Group

Conservative Group

Number of patients

N: 31

N: 33

Age

<35

35-40

41-45

46-50

51-55

56-60

61-65

66-70

>70

Average age (years + SD)

[SSIN \SRRUCIY S 5}

2

5

13
62.4+16.4

[SSTN S

W Ul = N

12
62.7 +15.7

Gender

Female: Male

53:11

Household Income

< 10,000 Baht

10,000 - 20,000 Baht

20,001 - 30,000 Baht

30,001 - 40,000 Baht

40,001 - 50,000 Baht

o I SR T N S |

(S0 I NS e U B N YN

50,000 Baht

Time-point pain score*
Mean score

4.38

5.15

Health Benefit Package

CSMBS

15

18

SSS

5

3

Ucs

8

11

Self-pay

3

1

Note: *Pain score was measured on the numerical rating scale (NRS) upon the day the patient visited doctors. CSMBS = Civil Servant Medical

Benefit Scheme; SSS = Social Security Scheme; UCS = Universal Coverage Scheme.




Supplement 4. Age-adjusted mortality rate for the general population (data from 2014).

Age-Adjusted Mortality Rate
Age Interval
M F Total

0 0.01024 0.00869 0.00949
1-4 0.00089 0.00068 0.00079
5-9 0.00042 0.00032 0.00037
10-14 0.00059 0.00037 0.00048
15-19 0.00161 0.00056 0.00110
20-24 0.00189 0.00060 0.00126
25-29 0.00228 0.00077 0.00153
30-34 0.00297 0.00109 0.00204
35-39 0.00419 0.00153 0.00285
40-44 0.00542 0.00219 0.00377
45-49 0.00709 0.00310 0.00503
50-54 0.00952 0.00441 0.00686
55-59 0.01307 0.00662 0.00967
60-64 0.01679 0.00932 0.01279
65-69 0.02400 0.01486 0.01905
70-74 0.03620 0.02453 0.02975
75-79 0.05360 0.03932 0.04541
80-84 0.08002 0.06400 0.07048
85-89 0.14392 0.13068 0.13572

From: The age-specific general mortality was derived from the 2014 lifetable generated by the
Burden of Disease Research Program Thailand (BOD Thailand http://bodthai.net/), a project
of the International Health Policy Program, in collaboration with the Ministry of Public Health.
The program was funded by the ThaiHealth Promotion Foundation (50).
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Supplement 5. Full EVPI resulis.




60,000 popEVPI (52 months) at different thresholds
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Supplement 5 cont. Full EVPI results.

Partial EVPI at CET of THB 500,000

THB 3.50
THB 3.00

BILLIONS

THB 2.50

THB 2.00

THB 1.50

THB 1.00

THB 0.50 I l
THB 0.00 : : : :

Direct Non-  Opportunity Utility of Opportunity Utility of Cost of RFA
med cost with  cost of pain  patient in pain cost of pain patient in pain
Pain state state releif state releif state releif state

PARTIAL EVPI

PARAMETERS

® 16 months ™28 months ™52 months

Supplement 6. Partial EVPI results.




