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ABSTRACT
Introduction: To ensure the sustainability of the AT access improvement, it is important that 
health system stakeholders have timely, analyzed information accessible for reference and 
decision-making support. In this study, we projected the direct costs required as well as the 
expected direct medical cost-offset and productivity benefits resulting from improving the 
disease control. Methods: We implemented a deterministic, prevalence-based mathematical 
model to project the annual cost of rheumatoid arthritis (RA) management within the public 
healthcare system in Malaysia. We also calculated the annual productivity loss due to uncon-
trolled RA in monetary value. Using the projection model, we compared the projected costs of 
the status quo scenario vs. several scenarios of improved advanced therapy (AT) access over 
a 5-year period. Results: We projected that between 10,765 and 11,024 RA patients in Malaysia 
over the period of 2020–2024 will need access to AT due to treatment failure with conventional 
synthetic disease modifying antirheumatic drugs (DMARDs). The projected net total medical cost 
under the status quo scenario were 163.5 million annually on average (approximately MYR 
15,000 per patient per year). Cost related to health service utilization represented the heaviest 
component, amounting to 71.8% followed by drug cost (24.7%). Under the access improvement 
scenarios, drug cost constituted a higher proportion of the total medical, ranging from 25.6% to 
30.4%. In contrast, the cost of health service utilization shown a reverse pattern (reducing to 
between 66.3% and 70.1%). Productivity costs were also expected to reduce as AT access 
improved leading to better outcomes. Treatment shifts to targeted synthetic DMARDs in antici-
pation of price adjustment appeared to have a cost saving advantage to the health system if all 
other parameters remain unchanged. Discussion: Improving AT access for RA patients towards 
the aspirational target appeared to be feasible given the current health budget in Malaysia. 
Broader socio-economic consequences of productivity and income loss should be included as an 
important part of the policy consideration. The financial implication of different AT utilization 
mixes and the anticipated price adjustment will likely result in some cost saving to the health 
system.
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Introduction

Efficient and equitable allocation of resources have 
been a great challenge to many health systems, espe-
cially in the developing world. Similar to many middle- 
income countries, Malaysia is facing the same challenge 
as chronic diseases have become the major contributor 
to morbidity and mortality [1]. In particular, chronic 
inflammatory diseases such as rheumatoid arthritis 
(RA), a systemic inflammatory disease affecting the 
synovium of joints and beyond, are particularly debili-
tating. It poses a significant social and economic bur-
den as the population grows and life expectancy 
increases [2,3]. The risk of functional disability in RA

increases with higher disease activity, leading to low 
quality of life and elevated mental health issues [4].

Given that RA typically affects individuals during 
their most productive ages, inadequate control of RA 
not only results in great suffering and disability but also 
has a significant impact on their work productivity and 
financial income [5,6]. A study conducted in the 
Netherlands suggested that workers with RA lost 
about 4.0 h of productive work every two weeks [7]. 
In Australia, 75% of those who suffered from RA lost 
greater than AUD 10,000 a year in personal income as 
a result of their disease [5].

Treatment options for RA have evolved tremen-
dously over the past two decades. The development
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of advanced therapies (AT) for RA, such as biologics and 
targeted synthetic disease-modifying antirheumatics 
(tsDMARD) which act on specific inflammatory path-
ways to control RA, have dramatically improved RA 
outcomes [8,9]. The first biologic treatment was made 
available for RA control since more than 20 years ago 
[10], with a hefty price tag initially. Over time, the cost 
of AT for RA has been reduced substantially. Today, 
these ATs are more affordable to many middle-income 
country health systems.

Recognizing the disease burden as well as the impor-
tance of AT in elevating the suffering and productivity 
loss among the RA patients, Ministry of Health (MOH) 
Malaysia has recently injected a dedicated sum of bud-
get to improve AT access for RA patients who rely on 
the care of the public health system in Malaysia. To 
ensure the sustainability of the AT access improvement, 
it is important that health system stakeholders have 
timely, analyzed information accessible for reference 
and decision-making support.

In this study, we projected the direct cost required to 
sustain the access improvement that was initiated by the 
dedicated sum of budget from the Malaysia MOH. We 
then measured the potential direct health system cost- 
offset and productivity benefits resulting from the 
improvement of RA control. We first projected the direct 
costs of RA management to the MOH and the cost of 
productivity loss to the society for a five-year period, 
under a status quo scenario. We then reprojected the 
direct and productivity costs with various expectations 
and assumptions of access improvement and compared 
the projection with the status quo scenario to under-
stand the financial requirement, potential cost offset and 
productivity gains. Additionally, we also explored the 
potential financial impact of different mixes of AT utiliza-
tion in anticipation of the likely short-term changes in AT 
landscape and medicine prices in Malaysia.

Methods

Model description

We implemented a deterministic, prevalence-based 
mathematical model to project (1) the annual direct 
medical cost of RA management within the MOH health 
system and (2) the monetary value of annual productiv-
ity loss due to uncontrolled RA (Figure 1). The popula-
tion under examination are adults with moderate-to- 
severe RA unresponsive and/or intolerant to conven-
tional synthetic disease modifying antirheumatic drugs 
(csDMARD). The setting of the model was the health 
system within the MOH. A 5-year projection horizon

was used. Costs used were undiscounted. The 
Malaysian Ringgit (MYR) will be used in the projection.

The model consists of two modules. The first module 
provided a projection on the target population size (i.e., 
the number of RA patients requiring and suitable for AT 
after failing conventional DMARD) as well as the patient 
number with vs. without AT access for each 
projection year. The second module provided the cal-
culation of the average per-patient annual direct med-
ical cost and cost of productivity loss. The calculation 
module for direct medical cost was an aggregation of 
six sub-modules representing the calculated cost of 
various RA-related health resource utilization (see 
Figure 2). Multiplying the number of patients projected 
by module (1) and the per-patient average cost by 
module (2) gave us the total direct medical and pro-
ductivity cost for a specific scenario under examination.

Population size projection

We projected the size of the target population using 
data from the National Inflammatory Arthritis Registry 
(NIAR) and the Malaysian Registry for Biologics 
(MARBLE) [11]. The NIAR captured data on RA patients’ 
demographics, clinical characteristics, clinical manage-
ment, and outcomes since 2009 within the MOH set-
ting. All major specialist hospitals with rheumatology 
service under the MOH supply data to NIAR via a web 
portal on a voluntary basis. The MARBLE captured 
administrative and safety data on biologics use across 
various inflammatory arthritis, with a focus on the utili-
zation patterns and safety.

We used the NIAR data (Penang subset) to estimate 
the local RA prevalence in adults; the MARBLE data was 
used to estimate the proportion of RA patients treated 
with biologic therapy after failing csDMARD in Year 
2019. Table 1 listed the input values used in the 
model for the population size projection. In Malaysia, 
80% of the population uses the MOH health services [1]. 
Due to the non-mandatory nature of the NIAR, a 20% 
random under-reporting was assumed.

Calculation of direct medical costs

RA medication costs were calculated separately for 
csDMARD and advanced therapy. For patients treated 
with csDMARD, the cost of three subcategories were 
calculated – monotherapy, dual therapy, and triple ther-
apy. Monotherapy with csDMARDs involves the use of 
a single csDMARD to treat RA. This may be appropriate 
for those with mild-to-moderate RA who have 
responded well to treatment with a single DMARD.
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Duo and triple therapy with csDMARDs involve the use 
of two or more DMARDs for more severe RA or for 
those who have not responded well to monotherapy. 
For each subcategory, we calculated the per-person-per 
-year cost weighted by the category-specific DMARD 
utilization proportion reported by Shahrir 2008 [12].

We assumed full treatment adherence per clinical pre-
scription. The IQVIA National Sales Audit (Malaysia) 
database for pharmaceutical products 2020 was used 
to inform the unit cost of each medication. IQVIA is 
a for-profit organisation that collects and provides 
data and information on pharmaceutical market intelli-
gence in over 100 countries around the world. The 
Malaysia sales data for the public sector were obtained 
directly from the MOH procurement database via 
a partnership program. Pharmaceutical sales data 
(volume and value) were organized per anatomical 
therapeutic classification of the European 
Pharmaceutical Market Research Association.

For AT, a similar calculation approach was used. Two 
subcategories were calculated: biologic DMARD 
(bDMARD) and targeted synthetic DMARD (tsDMARD). 
Only agents that are reimbursed by the MOH were used 
in the calculation. A list of the reimbursed agents is 
provided as the supplementary materials (S1). 
Utilization-weighted per-person-per-year cost for each 
subcategory were calculated. Data from the MARBLE 
were used to inform the utilization distribution.

Other RA-related medications, including non- 
steroidal anti-inflammatory drugs (NSAID), cyclooxygen-
ase-2 (Cox-2) inhibitor and corticosteroids were also 
included in cost of medication projection. We assumed 
that all patients on csDMARD would require these med-
ications on regular intervals (3 days per week for NSAID/ 
Cox-2i; six 30-days courses of corticosteroid) due to 
inadequate treatment response. These assumptions 
were verified with a panel of local rheumatologists per 
their local clinical practice. For AT users, a 30%

Figure 1. Model Schematic. Module (1) projected the size of the target population and divided them by their treatment status. 
Module (2) calculated the average direct medical cost and productivity loss per patient. Multiplying the number of patients 
projected by module (1) and per patient average cost and loss by module (2) gave the total cost and benefits for a specific scenario.

Figure 2. Six sub-modules within the direct medical cost 
calculation.

Table 1. Input values used in the model for the population size 
projection.

Model inputs Values Source

Adult (≥18 years) population, 2021 23,498,434 Department of 
Statistic 
Malaysia

Population growth rate (annual) 0.6%

Prevalence (annual) proportion of RA 0.23% NIAR 
2009–2019Proportion with moderate-to-severe 

disease
56.1%

Proportion unresponsive and/or 
intolerant to conventional synthetic 
DMARD among the moderate-to- 
severe RA cases

50.0%

Proportion with AT access at baseline 
(Year 2019)

2.7% MARBLE 
2009–2019
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reduction of these medication was assumed based on 
reported data [11].

A list of common adverse event (AE) and annual 
absolute risk related to the use of csDMARD, and AT 
was established via literature review (See 
Supplementary Materials, S2) [13–17]. Most of the AE 
listed except the management of tuberculosis required 
only effort equivalent to two sessions of outpatient care 
(MYR 274.29) per the panel opinion. For tuberculosis 
management due to the use of biologic, we referred to 
the cost estimated by Atif et al. (2014) (MYR 1,178.10) 
[18]. All costs were adjusted to 2020 equivalent value 
using the health sector-specific consumer price index.

Annual utilization rates of health services among 
those unresponsive to csDMARD, including outpatient 
visits, emergency services and inpatient episode, were 
sought from a panel of local rheumatologists (due to 
lack of local data) based on their collective experience 
in providing care for this target population. It was 
assumed that those treated with advanced therapy 
will have (at least) a 50% utilization reduction on 
these health services as a result of outcome improve-
ment, based on a previously published report [19]. Cost 
per care episode for outpatient (MYR 68.57) and emer-
gency service use (MYR 200.00) was referenced from 
the MOH services fee schedule. The cost per episode of 
inpatient care was informed by Dahlui et al. (2012) [20].

The non-pharmacological treatment consisted of 
physiotherapy and occupational therapy. Utilization 
rates of these treatments for those unresponsive to 
csDMARD were informed by Shahrir et al. (2008) [12]. 
A similar assumption of 50% utilization reduction for 
those treated with advanced therapy was similarly used. 
We included the cost of RA-related surgeries: arthrod-
esis, arthroplasty, synovectomy, and spinal surgery. 
Annual utilization rates of these procedures among 
those unresponsive to csDMARD were provided by 
data of NIAR and Jamsen et al. (2013) [11,21]. Please 
refer to the supplementary material (S3 & S4) for the 
input values used.

Calculation of productivity costs

The Human Capital Approach (HCA) was used to valu-
ing the lost productivity [22]. The HCA was deemed 
appropriate because presenteeism typically represents 
a high proportion of the total productivity loss in RA 
[23–25]. This is consistent with the recommendation 
made by Lensberg et al. (2013) [26].

We referenced the Canada-based COMET study 
[27], which evaluated the impact of the etanercept- 
methotrexate (MTX) combination relative to MTX 
alone on work productivity among RA patients. In

the study, the total productivity losses were reported 
in terms of number of day loss over a period of 52  
weeks. We assumed that patients in the MTX alone 
arm (of the COMET study) represented a reasonably 
suitable proxy for the without-AT-access subgroup in 
our model; similar assumptions were made for the 
with-AT-access subgroup using the etanercept- 
methotrexate (MTX) arm findings. We converted the 
total productivity losses (in terms of day loss) to 
a percentage-based impairment factor (see S5 of 
supplementary material) and used the factor to cal-
culate the cost of productivity loss per below 
formula:

P tð Þ ¼ PrF tð Þ �mHI 

P(t) = Monetary value of productivity loss for 
t treatment group; PrF = Productivity factor for 
t treatment group; mHI = median household income 
(annual). Average monthly household income (MYR 
7,169) was used (2020).

Calculation of annual total direct and productivity 
cost

For each direct cost subcategory, we multiplied the 
projected number of patients within each treatment 
group with the distribution or annual event risks (or 
utilization rates) to obtain the patient or event (or care 
episode) number relevant to each cost category. The 
total subcategory cost is equal to this number multiply 
by the unit cost. The total direct cost for each 
projected year was the sum of all the cost subcate-
gories across the two treatment groups. Productivity 
costs were calculated in the same manner.

Analysis

Base case analysis for at access improvement
Using the projection model, we compared the projected 
costs of two base case scenarios over a 5-year horizon: 
the status quo scenario vs. the scenario of improved 
biologics access. In the status quo scenario, the propor-
tion of RA patients with access to biologics was assumed 
to remain unchanged. In the improved access scenario, 
the AT access proportion was projected upward in 
a series of stepwise incremental fashions. Three different 
improvement scenarios were assessed: 15%, 20%, and 
25% relative increments in annual access 
proportion year-on-year. The scenarios examined were 
decided based on the local policy decision context 
advised by the clinician leaders. The goal here is to 
provide a range of different access improvement scenar-
ios to the MOH for budget planning and assessment. The
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net cost or benefit is referred to as the difference 
between the status quo scenario vs. the improved access 
scenarios for the total direct and productivity cost.

Scenario analysis for different at utilization mixes
Different mix of AT utilization may affect the financial 
requirements differently due to their differential drug 
costs. Using the model, we examined two likely scenar-
ios of AT utilization mixes: (1) 10% of bDMARD use 
move to tsDMARD with an anticipation of a 10–20% 
adjustment of price for tsDMARD; (2) 10% of tsDMARD 
use move to bDMARD with the same anticipated price 
adjustment. We assumed that the two categories of AT 
have similar efficacy and safety profiles based on cur-
rently available evidence.

Sensitivity analysis
The effects of uncertainty were explored via a one-way 
sensitivity analysis (OWSA). Parameters included and 
assessment range used in the OWSA are provided as 
Supplementary Table (S6).

Results

The projected number of RA patients requiring and 
suitable for AT after failing csDMARD ranges from 
10,764 in 2020 to 11,024 in 2024 as shown in Table 2. 
The number was further divided by the AT access status 
for the status quo scenario. For the access improvement

scenarios, the projected number of patients with AT 
access is shown in Table 3.

Direct medical and productivity costs

The projected direct medical costs (total and by cost 
subcategory) under the status quo scenario are tabu-
lated in Table 4. The average annual medical cost per 
RA patient was approximately MYR 15,000. Cost related 
to health service utilization represented the heaviest 
component, amounting to 72.3% of the projected 
total direct medical cost. This was followed by drug 
cost, which was 23.9%. Non-pharmacological, surgical 
cost and other subcategories constituted only a small 
fraction of the overall medical cost (~3.8%). The total 
medical cost was projected to trend upward only 
slightly given the assumption of unchanged epidemio-
logical and health system parameters (except the popu-
lation growth).

Under the access improvement scenarios, drug cost 
carried a higher proportion of the total direct medical, 
ranging from 28.9% to 30.4% across the different sce-
narios and assessment years. In contrast, the cost of 
health service utilization is expected to show a reverse 
pattern, i.e., reducing to between 66.3% and 70.1%. The 
differential direct medical costs (absolute) are shown in 
Table 5. Details of the projected direct medical costs for 
the three AT improvement scenarios can be seen from 
S7 (a-c) of Supplementary Materials.

Table 2. Projected patient number and the breakdown by at access status under the status 
quo scenario.

Target population 2020 2021 2022 2023 2024

Total 10,764 10,828 10,893 10,959 11,024
Without AT access 10,473 10,536 10,599 10,663 10,727
With AT access 291 292 294 296 298

Table 3. Projected patient number with at access under three access improvement scenarios. 
Yoy = year-on-year.

Access Improvement scenario 2020 2021 2022 2023 2024

Scenario (1) 15% yoy increase 334 380 426 473 521
Scenario (2) 20% yoy increase 349 409 471 533 595
Scenario (3) 25% yoy increase 363 439 515 592 670

Table 4. Projected total and subcategory direct medical costs under the status quo scenario.
2020 2021 2022 2023 2024 Percentage

Total direct medical cost (MYR, million) 162.0 163.3 164.0 165.0 166.0 100%
Subcategory costs (MYR, million)
Drug cost 38.8 39.0 39.2 39.5 39.7 23.9%
Health service utilization 117.3 118.0 118.7 119.4 120.1 72.3%
Non-pharmacological management 1.9 1.9 1.9 1.9 1.9 1.1%
RA related surgical intervention 2.0 2.0 2.00 2.0 2.0 1.2%
RA related CV sequalae 0.7 0.7 0.7 0.7 0.7 0.4%
Adverse events 1.2 1.2 1.2 1.2 1.2 0.7%

Note: total might not add up to 100% due to rounding. 
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Productivity costs are expected to reduce as AT 
access increases as a result of improved patient out-
comes and functions. A 20% access improvement year- 
on-year over a period of five years is expected to give 
rise to MYR 2.5 million worth of productivity gains (i.e., 
reduced productivity cost), which is equivalent to an 
average of MYR 2,771.6 per patient-year on AT. Table 6 
provides details on the 5-year differential productivity 
cost projected by the model. Details of the projected 
productivity cost under the status quo scenario and the 
improved access scenario are provided in S8 of 
Supplementary Material.

Differential drug cost with varying at utilization 
mixes

The projected financial requirement under different 
(assumed) mix of AT utilization is shown in Table 7. 
Higher use of bDMARD and tsDMARD without any 
changes of prices (of the tsDMARDs) is expected to 
result in a marginal reduction of the 5-year cumulative 
drug cost for the healthcare system. In contrast, (10%) 
treatment shift to tsDMARD (without tsDMARD price 
adjustment) may bring about an incremental cost

impact to the health system assuming that all other 
parameters remain unchanged. Given the likelihood of 
a coming price adjustment for tsDMARDs due to several 
anticipated market factors in Malaysia, our assessment 
suggested that a 20% price reduction for tsDMARD will 
likely bring about a cost saving to the MOH based on 
a (10%) switch of bDMARD use to the tsDMARD cate-
gory. (Table 7)

Figure 3 shows the results of the one-way sensitivity 
analysis. Parameters that most affected the target pre-
diction appeared to be those related to the projection 
of the target population size and AT unit costs. 
Otherwise, the target prediction shows considerable 
robustness against changes to unit costs for other 
drugs, surgery, and other health service utilization.

Discussion

The recent budget injection for RA AT access improve-
ment by the Malaysian government is a commendable 
policy decision. A challenge that follows is to ensure 
that a financially sustainable improvement can be 
actualized. To do so, health system leaders and public 
financial controllers must be informed about the

Table 5. Projected 5-year total differential direct medical cost in between the status quo scenario vs. the three access improvement 
scenarios.

Status quo vs.

15% access improvement 20% access improvement 25% access improvement

5-year total direct medical cost (MYR, million) +19.0 +25.4 +31.7
Subcategory cost (MYR, million)
Drug cost +22.9 +30.5 +38.1
Health service utilization − 3.7 − 4.9 − 6.1
Non-pharmacological management − 0.2 − 0.2 − 0.2
RA related surgical intervention − 0.1 − 0.1 − 0.1
RA related CV sequalae 0 0 0
Adverse events 0 0 0

Table 6. Projected 5-year differential productivity cost in between the status quo scenario vs. the three access improvement 
scenarios.

Status quo vs.

15% access improvement 20% access improvement 25% access improvement

5-year differential productivity cost (MYR, million) − 1.9 − 2.5 − 3.2

Table 7. Projected 5-year differential drug cost under different at utilization mixes scenarios (20% improvement 
scenario used).

5-year cumulative differential drug cost (MYR, thousand)
With % of anticipated tsDMARD price adjustment

Examined scenario 0% −10% −15% −20%

Scenario (1) 
10% of bDMARD use move to tsDMARD

+453 +190 +58 −73

Scenario (2) 
10% of tsDMARD use move to bDMARD

−120 −50 −15 +19

Note: + means incremental cost; - means decremental cost. 
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current reach of the initial funding as well as establish 
a realistic and anticipatory financial projection to sup-
port subsequent program upscaling.

Based on the model, we learned that the current 
available AT access for those who suffered from RA is 
indeed very limited. Based on the three access improve-
ment scenarios we have examined; it is likely that we 
will need to achieve at least a 20–25% improvement 
over the short term in order to realize the treatment 
benefits at the population level. Our projection indi-
cated that to achieve this desired 20–25% improvement 
over the shorter term, an incremental drug cost of 
approximately 30–40 million MYR will likely be required 
over the next 5 years. Of this amount, about 16% is 
expected to be offset by a lower cost from other areas 
resulted from improved outcomes. Eventually, the net 
cost to the health system as a whole will likely fall 
around 25–31 million MYR. This amount appeared to 
be in line with the proposed budget announced lately.

Loss of productivity and household income as 
a result of this debilitating condition represents another 
important consideration for any RA-related treatment 
policy. The annual productivity loss for those with mod-
erate-to-severe disease was projected to be close to 
100 million under the status quo scenario. This repre-
sented close to 60% of the total direct medical cost. 
This is consistent with studies from other regions and 
settings, which suggest that productivity costs in RA 
usually make up 0.5–1.0 times the amount of direct 
medical costs [28–30]. Given the AT access

improvement scenarios we have examined, productivity 
cost was indicated to reduce proportional to the access 
proportion by a significant 11% annually. This implies 
that when considering the burden of uncontrolled RA, 
policymakers should look beyond the direct health sys-
tem impact. The broader socio-economic consequences 
of productivity and income loss should form an impor-
tant part of the policy consideration due to its real-life 
significance.

In addition, our study has also assessed the differen-
tial financial cost by the various anticipated changes in 
AT utilization as well as the potential price adjustment 
for tsDMARD in Malaysia. We found that higher use of 
the orally administered tsDMARD will likely have 
a neutral effect on the overall financial requirements 
given the same number of beneficiaries, provided that 
the average price is reduced by about 20%. Based on 
a few market factors like the recent price adjustment of 
bDMARD, increased competitions among the different 
RA treatment options as well as the foreseeable expiry 
of exclusivity on certain tsDMARD products, it is antici-
pated that this magnitude of price adjustment for 
tsDMARD products is unavoidable.

Recent evidence suggested the similarity of efficacy 
among the various AT options. Moreover, international 
guidelines for RA management also recommended clin-
ical use of AT regardless of their specific class. Hence, 
given the cost neutrality of increased tsDMARD use, 
health system stakeholders may contemplate other fac-
tors in making AT access policy and decision for RAfor

-86,00,000 -82,00,000 -78,00,000 -74,00,000

Drug cost - advanced therapies (Biologic DMARD)
2517.62 (2014.1, 3021.15)

Drug cost - advanced therapies (Targeted Synthetic
DMARD) 3060.54 (2448.43, 3672.65)

%  of target (relative) improvement in access for RA
advanced therapies 0.22 (0.18, 0.26)

Requiring & suitable for advanced therapies 10763.61
(8610.89, 12916.33)

Current scenario - % of advanced therapies 0.03 (0.02,
0.03)

Drug cost - conventional therapies (dual therapy) 381.21
(304.97, 457.45)

Drug cost - conventional therapies (monotherapy)
168.34 (134.68, 202.01)

Spinal surgery cost 9570.46 (7656.37, 11484.55)

Drug cost - conventional therapies (triple therapy) 96.81
(77.45, 116.17)

Tuberculosis cost 1178.1 (942.48, 1413.72)

OWSA Tornado Diagram

Lower bound Upper bound

Figure 3. Results of the one-way sensitivity analysis using a 20% range in both directions.
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example, patient preferences and ease of stock man-
agement. Previous studies have suggested that, orally 
administered treatment mode may be preferred by 
patients for various reasons [31–33]. From a logistic 
standpoint, the ease of stock management for 
tsDMARD may also represent an additional plus point 
to improving the managerial efficiency of the MOH 
healthcare system and services, giving further indirect 
cost and resource saving potential beyond our 
projection.

There are two key limitations worth highlighting in 
this study. Firstly, our projection model was prepared 
to present some hypothetical courses of action that 
the MOH might consider. For example, the various AT 
access proportion to be improved and the different 
mixes of AT utilization to be directed. Hence, the 
underlying assumptions of the model were directed 
toward supporting these decision goals instead of 
aiming to achieve a highly accurate prediction or 
forecast [34,35]. Specifically, the potential changes of 
cost/price for drugs and services were not accounted 
for despite the possibility of the future changes. 
Similarly, the RA treatment landscape was also 
assumed to remain stagnant over the projection per-
iod, which might not be realistic. Yet, these assump-
tions were deemed essential to providing an 
interpretable outcome based on the examining 
courses of action for our target stakeholders. 
Nevertheless, we have used local and suitable pub-
lished data or information, as much as we can, to 
optimize the real-world relevance of the projection 
wherever appropriate.

Secondly, we opted for the HCA for productivity 
valuation. We used the average salary for working 
adults in Malaysia as the proxy measure of employee 
outcome. This theoretically grounded approach 
assumes that companies employ labor until the mar-
ginal value of a worker equals the marginal cost of 
his/her salary [36]. However, in the real world, an 
absent worker may or may not be replaced; tempor-
ary or permanently. Each of these likely outcomes 
represent different potential costs. As a result, differ-
ent approaches could be used (such as the friction 
cost approach and the multiplier approach) [26]. In 
the case of rheumatoid arthritis, presenteeism con-
stituted a larger portion of the total productivity 
loss, which has been consistently shown in various 
previous study [23–25]. Moreover, workers with RA 
are not normally replaced in entirety. As a result, the 
friction cost method was deemed not suitable. 
Valuing the lost productivity of a co-worker in the 
temporary absence of a RA patient at work is more 
desired (which can be estimated using the multiplier

approach) [26]. Yet, it was deemed infeasible in this 
study due to the lack of sufficient data and access.

In conclusion, improving AT access for RA patients 
towards the aspirational target appeared to be feasible 
given the current health budget in Malaysia. 
Additionally, the broader socio-economic consequences 
of productivity and income loss should be included as 
an important part of the policy consideration. Different 
AT utilization mixes with an anticipated price adjust-
ment will likely have a minimal financial implication to 
the health system. Hence, the decision to providing 
access to the various AT options should be aligned 
between the clinicians and health system administra-
tors in order to best balance the population health and 
financial goals of the healthcare system.
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