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Peripheral artery disease (PAD) was estimated to 
affect > 237 million people aged > 25 years world-
wide in 2015.1 Although studies vary, all agree that 
having PAD comes at a cost, with one analysis from 

Sweden showing an annual health care cost of €12,549 in 
the first year after diagnosis, which includes cardiovascular- 
(30%) and lower limb–related (26%) costs.2 

Chronic limb-threatening ischemia (CLTI) is the most 
severe form of PAD and is characterized by nonhealing 
lower limb wounds, necrosis, or ischemic rest pain. Paclitaxel 
drug-coated balloons (DCBs) are a valuable tool in the treat-
ment of patients with atherosclerotic lesions in the femoro-
popliteal arteries, and multiple randomized controlled trials 

(RCTs) have demonstrated the durable safety and effective-
ness of paclitaxel DCBs in this role.3-5 In 2016, an analysis was 
performed on data from one of these trials, the IN.PACT 
SFA II trial, to investigate the cost-effectiveness of DCBs in 
the treatment of patients in the United States health care 
system with Rutherford clinical category (RCC) 2 to 4 PAD 
over 2-year follow-up.6 The study showed that DCBs were 
reasonably cost-effective. A new analysis was published in 
March 2022 in CardioVascular Interventional Radiology eval-
uating the cost-effectiveness of DCBs for the treatment of 
patients with CLTI over 2-year follow-up in the Netherlands 
and Germany.7 This study evaluated data from the IN.PACT 
Global study, a prospective, multicenter, single-arm trial that 
included a range of complex lesion types often excluded 
from pivotal trials.8-10 

In this article, Prof. Michel Reijnen, the senior author of the 
March 2022 publication, and Dr. John Laird, an author and 
National Principal Investigator for the United States IN.PACT 
SFA II trial, share their thoughts on the implications of these 
cost-analyses data for the use of DCBs in patients with femoro-
popliteal PAD, with a special focus on CLTI. 

Are there any special considerations for the treat-
ment of CLTI patients with femoropopliteal artery 
disease? 

Prof. Reijnen:  CLTI is the most advanced stage of PAD, 
which means it’s often difficult to treat and has a significant 
impact on a patient’s quality of life (QOL). Considering how 
progressed their PAD is, patients with CLTI are at high risk 
for some of the worst outcomes, including amputation and 
even death.11,12 So, the most important treatment aims are 
to prevent these outcomes and improve the patient’s overall 
QOL. For the most part, we use endovascular approaches 
to treat these patients, partly because many are at high risk 
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for surgery. This means angioplasty and stents, and DCBs 
have become an especially important tool. However, one 
of the challenges with CLTI patients is that they often have 
extensive and complex lesions. For instance, the lesions may 
be heavily calcified, in which case the paclitaxel from the 
DCB may be blocked from reaching its site of action in the 
vascular wall. Vessel preparation prior to DCB treatment 
can help with this, as shown in studies like DEFINITIVE AR13 
and REALITY,14 but it’s an extra step that must be taken to 
improve the chances of an optimal outcome. 

The issue is that because DCBs are specialized balloons 
with a paclitaxel coating, their use comes at a higher cost. 
Several studies have now shown that clinical outcomes are 
better after DCB treatment versus standard of care with 
percutaneous transluminal angioplasty (PTA), even up to 
5 years,3-5 and that outcomes in patients with CLTI are good, 
with low amputation rates.15 A previous cost-effectiveness 
analysis based on the IN.PACT SFA II data showed that the 
higher cost of DCBs during the index procedure was offset 
by lower costs over 2-year follow-up because patients in the 
DCB group had fewer events postprocedure, such as ampu-
tation or repeat interventions, which translated to less need 
for care and lower associated costs.6 Ultimately, the study 
showed that DCBs were reasonably cost-effective for the 
treatment of patients with RCC 2 to 4 PAD in the context of 
the United States health care system. This leads to questions 
like: Is the same true for patients with CLTI? Are DCBs cost-
effective for patients with complex lesions? Are DCBs also 
cost-effective in other geographies, like Europe? 

To answer some of these questions, we performed a cost-
effectiveness analysis on data from the CLTI cohort of the 
IN.PACT Global study,7 the largest prospective registry of 
real-world patients treated with paclitaxel DCBs for femoro-
popliteal PAD.8-10 

Dr. Laird:  Patients with CLTI are like an onion; you peel 
back the layers and find more layers. The lesions can be long, 
severely calcified, or totally occluded. Most patients with 
CLTI have multilevel disease, which means we can be deal-
ing with lesions above and below the knee,16 and we’re still 
learning about which advanced technologies give the best 
outcomes for below-knee disease. There’s a lot to manage 
to ensure these patients have the best possible outcome. 
Above all, you need to restore good in-line flow (in both 
above-knee and below-knee arteries) with sustained patency 
to support wound healing and alleviate the symptoms of 
ischemic rest pain. That’s our main goal for these patients. 

DCBs have an important role to play in the treatment of 
patients with femoropopliteal CLTI. DCBs are designed to 
inhibit restenosis and eliminate or delay the need for rein-
tervention after the index procedure. By reducing the need 
for reintervention, DCBs can reduce cost and stress on the 
health care system, and they can help reduce stress and dis-
comfort for the patient. Also, in many cases, good results can 
be achieved with a DCB without the need for a stent. That’s 
another area of potential cost savings. As we know, stents 

come with their own set of challenges, particularly if in-stent 
restenosis (ISR) or occlusion occurs and further interventions 
are required. Ultimately, if we can use DCBs to achieve good 
procedural results and sustained patency in patients with 
CLTI, we can achieve more complete and durable wound 
healing, save limbs, and improve our patients’ QOL and do so 
in a very cost-effective manner.

Does the current evidence support the cost-
effectiveness of DCBs for femoropopliteal 
interventions?

Prof. Reijnen:  Yes, it does. To start, we know that DCBs 
can be used safely and effectively for the treatment of femo-
ropopliteal lesions in patients with CLTI because we showed 
that in our post hoc subgroup analysis of the IN.PACT 
Global study. This was a single-arm, multicenter, interna-
tional study enrolling 1,535 patients, 156 of whom had CLTI 
(RCC 4 and 5).15 In the CLTI cohort analysis, freedom from 
major target limb amputation was 98.6%, and freedom 
from clinically driven target limb revascularization was 93% 
through 1 year.15 This is good, but again, the study didn’t 
include the most severely affected RCC 6 patients, which is 
important to consider in the future.

In the recently published IN.PACT Global cost-effective-
ness analysis, we used the same CLTI cohort and compared 
it to published historical PTA with primary or bailout 
stenting controls to determine the cost-effectiveness of DCB 
treatment of femoropopliteal lesions in CLTI over a 2-year 
horizon. We did this twice: once each for the Dutch and 
German health care systems.7 In each setting, we found that, 
unsurprisingly, the initial cost of DCB was higher than status 
quo PTA during the index procedure (€615 higher in the 
Netherlands, €332 higher in Germany) (Figure 1).7 However, 
DCB treatment was associated with a lower risk of amputa-
tion and repeat intervention, which led to lower follow-up 
costs. In the end, total overall costs ended up being lower 
for DCBs (€1,030 lower in the Netherlands, €513 lower in 
Germany) (Figure 1).7 Combined with a higher QOL after 
DCB compared with control (measured as quality-adjusted 
life-years [QALY]; +0.017 higher in the Netherlands, +0.017 
in Germany) (Figure 1), the analysis showed that DCB treat-
ment of CLTI patients is associated with improved patient 
outcomes and expected cost savings to payers in the Dutch 
and German health care systems.7 This conclusion remained 
the same through the sensitivity analysis.7 

Dr. Laird:  Based on the IN.PACT SFA II data and 
Prof. Reijnen’s excellent study, I do think that current 
evidence supports the cost-effectiveness of DCBs. What 
the data suggest is that treatment with DCB provides 
good acute results, often without a permanent implant, 
and reduces the risk of restenosis (and ISR) and need for 
reintervention. This means durable patency and quicker 
wound healing. If this is achieved, then there’s less cost 
during follow-up compared with a treatment strategy that 
is less durable, resulting in a return of the patient to the 
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operating/cath lab table for additional procedures to main-
tain blood flow so the wound can heal. Sustained patency 
should lead to overall cost reduction, mostly driven by 
lower revascularization costs in the follow-up period. That’s 
what we saw in the United States cost-effectiveness study in 
which we analyzed data from the IN.PACT SFA II trial.6 

The IN.PACT SFA study was a prospective, multicenter 
RCT that demonstrated the safety and effectiveness of the 
DCB for the treatment of patients with RCC 2 to 4 femoro-
popliteal PAD through 5 years.3 There were two component 
trials: IN.PACT SFA I and II. We used data from the IN.PACT 
SFA II trial to perform our cost-effectiveness analysis6 and 
showed that initial costs were higher with DCB versus the 
PTA control ($1,129) (Figure 2).6 DCBs are more expensive, 
which makes sense because they are an advanced endovas-
cular technology combining drug and device. However, the 
DCB group required less intervention over the following 
2 years and therefore incurred less cost during that period 
(–$1,212) (Figure 2). Patient QOL data demonstrated a 
trend toward improved outcomes in the DCB group versus 
PTA during this study, but the difference didn’t reach sig-
nificance. Using Markov model projections with appropriate 

assumptions, we determined there is a reasonable prob-
ability that DCBs are an economically attractive treatment 
option for patients with femoropopliteal PAD.

Patients with advanced disease and a high risk of 
amputation are typically the most costly to treat. 
How might these results affect the treatment 
algorithm for patients with advanced disease?

Prof. Reijnen:  It’s true; risk of amputation is high for 
patients with CLTI, mostly those with RCC 6. In a prospec-
tive population-based study from the United Kingdom called 
OXVASC, the rate of amputation was 6.6% through 1 year and 
43.4% through 5 years in CLTI patients.12 This is concerning. 
In the IN.PACT Global CLTI cohort analysis, the rate of major 
target limb amputation was 1.4% after 1 year follow-up.15 
This seems much better, but only patients with RCC 4 and 5 
were included in that analysis. The incidence is likely higher in 
patients with RCC 6. When we performed the IN.PACT Global 
cost-effectiveness analysis, we conducted a literature search to 
determine the “status quo” rate of amputation after standard-
of-care treatment with PTA or bare-metal stent and calculated 
a rate of 6.1% after 1 year.7 If studies continue to show that 

Figure 1.  DCB cost-effectiveness in CLTI patients (RCC 4-5) in the Netherlands and Germany. TLR, target lesion revascularization. 
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DCB treatment improves outcomes compared with the status 
quo in a CLTI population while decreasing the associated costs 
and burden of adverse events like amputation that we typically 
worry about with these patients, it could be time to revisit the 
treatment algorithm for patients with advanced disease.

Dr. Laird:  The costs of amputation to the health care system 
are staggering. Reducing the need for major amputation will 
have an important impact on cost of care. In addition, with the 
expensive advanced wound care products that are currently 
being used, high-quality wound care places significant financial 
stress on the system. If DCBs can improve to prolong patency 
and prevent recurrence of wounds in the future, this will lead 
to significant reduction in health care costs. 

What are your thoughts on early intervention in 
claudicants to prevent or delay the progression 
to CLTI? Would this be an effective strategy to 
improve outcomes further and ultimately provide 
additional cost savings?

Dr. Laird:  There is no evidence yet to support that 
early endovascular intervention can prevent or delay PAD 
progression to CLTI. This doesn’t mean it’s impossible to impact 
progression to CTLI, and we can be hopeful that treatments 

that delay restenosis, such as DCBs, might have this type of 
positive benefit. Risk factor modification, lifestyle changes, and 
appropriate medical care are likely to have the greatest impact 
on PAD progression. Optimal medical care in this patient 
population is critical: smoking cessation, control of diabetes, 
statin (or PCSK9 [proprotein convertase subtilisin/kexin type 9] 
inhibitor) usage, antiplatelet therapy, and new antithrombotic 
regimens may help delay progression of disease and need for 
higher-level interventions.

Prof. Reijnen:  According to guidelines, patients with intermit-
tent claudication can be treated well with supervised walking 
exercise.17 Endovascular treatment is indicated only for those 
with lifestyle-limiting claudication who are not responding to 
walking exercise. In my opinion, we should not use endovascular 
approaches to prevent disease progression to CLTI at this stage, 
as there is no evidence to support this. Instead, we should use 
cardiovascular risk management strategies such as prescription of 
platelet inhibitors and statins, plus lifestyle modifications.

What are the key takeaways for physicians in the 
Dutch and German health care systems? 

Prof. Reijnen:  Paclitaxel DCBs are indeed a cost-effective 
option for the treatment of femoropopliteal lesions in 

Figure 2.  DCB cost-effectiveness in PAD patients (RCC 2-4) in the United States.
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patients with CLTI—a challenging group that is typically 
difficult to treat. When adding this to the other advantages 
of DCBs, including a lower need for repeat interventions, it 
makes them a preferred treatment modality compared to 
PTA with stenting.

Dr. Laird:  DCBs are a cost-effective tool for CLTI patients 
with femoropopliteal lesions. DCBs cost more than the sta-
tus quo (standard therapies) during the index procedure, 
but this is made up during follow-up care. There are fewer 
repeat interventions with DCB versus standard care, which 
means less resource use and, overall, less cost during the 
follow-up period. Of course, this leads to better QOL after 
treatment with DCB versus status quo, which is an impor-
tant factor in the equation.

What can physicians outside of the Netherlands 
and Germany learn from this analysis?

Dr. Laird:  If DCBs are a cost-effective option in these two 
countries, it is likely to be the same in other geographies. 
However, there are no guarantees due to the variabilities 
across health care systems, so it can be difficult to general-
ize. Still, a similar analysis performed with data from the 
IN.PACT SFA II trial of patients in the United States health 
care system with RCC 2 to 4 femoropopliteal disease showed 
that paclitaxel DCBs were reasonably cost-effective com-
pared with PTA over a 2-year period.6 This isn’t in an exclu-
sive CLTI group but under the broad umbrella of support 
for the cost-effectiveness of DCBs for PAD. Interestingly, an 
Italian National Health Service–perspective budget impact 
model with a 5-year horizon found similar results. Despite 
the initial higher investment, DCBs represented a cost-saving 
alternative to other technologies.18 Similar cost-effectiveness 
results were shown in the United Kingdom model for drug-
eluting treatments, with DCB offering high clinical and eco-
nomic value.19 

Prof. Reijnen:  As more data from cost-effectiveness 
analyses become available, we can feel confident that DCBs 
are a cost-effective tool for the treatment of femoropop-
liteal PAD across the spectrum of PAD severity, includ-
ing vulnerable CLTI patient population. The findings of 
the new study in the Netherlands and Germany health 
care systems are in line with previous system review and 
budget impact model studies for endovascular therapies 
for the treatment of femoropopliteal PAD.20,21 Still, each 
health care system is unique, and you can’t make a global 
definitive claim without studying health care costs in each 
setting. But, it’s a promising trend, and I think it would 
be great to see more data from non-Western health care 
settings.  n
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