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Aim: Peripheral nerve injury (PNI) is a debilitating condition with significant associated morbidity, and
which places a substantial socioeconomic burden on healthcare systems worldwide. Recently, allograft has
emerged as a viable surgical alternative to autograft for the treatment of PNI. This study evaluated the
cost effectiveness of allograft (Avance® Nerve Graft) compared with autograft for the peripheral nerve
repair, from a US payer perspective. Methods: A Markov cohort model was developed to consider the
treatment pathways followed by a patient population undergoing a single transected nerve repair with
either allograft, or autograft. The marginal difference in meaningful recovery (MR) (effectiveness), and
costs, between the two groups were estimated over a lifetime horizon. Deterministic and probabilistic
sensitivity analyses (PSA) were performed to consider the uncertainty surrounding the base-case input
parameter values and their effect on the overall incremental cost-effectiveness ratio (ICER). Results: The
base-case analysis indicates that there is a small difference in the average probability of MR between the
two groups (75.15% vs 70.46%; +4.69% with allograft). Allograft also results in cost savings (312,677 vs
$14,023; -$-1346 with allograft) compared with autograft. Deterministic sensitivity analysis shows that the
costs of the initial surgical procedures are the main drivers of incremental cost, but that the intervention is
likely to be cost saving compared with autograft regardless of the parameter variations made. Conclusion:
The use of allograft with the Avance Nerve Graft has the potential to be a cost-effective alternative to
autograft for the surgical treatment of PNI in the USA.

Plain language summary

What is this article about? This article is about finding the cost-effective way to treat peripheral nerve
injuries (PNI). It looks at whether using donated nerve tissue (allograft) is a good option compared with
using a patient’s own nerve tissue (autograft) for treating these injuries in the United States.

What were the results? The study revealed that employing allograft may present a marginally superior
option. A greater proportion of individuals who underwent allograft treatment achieved improved
recovery outcomes, and it also demonstrated a modest reduction in associated costs. Moreover, even when
various scenarios were considered, the utilization of donated nerve tissue consistently appeared to be a
favorable choice.

What do the results of the study mean? The results suggest that in the US, using allograft like the Avance
Nerve Graft for nerve injuries could be both cost-effective and beneficial for recovery.
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About half a million people in the USA have traumatic peripheral nerve injuries (PNIs) on an annual basis [1].
Irrespective of the severity of the PNI, it is a debilitating condition for the affected patient that results in pain,
as well as loss of sensory and motor function [2]. Treatment of the PNI is dependent on whether the nerve has
been stretched, compressed or cut, and may range from non-invasive methods, including rest, physical therapy and
medication, to surgical techniques for patients in whom the injury is not healing correctly 3]. Although peripheral
nerve repair is not a life-saving surgery, it has been shown to be an effective intervention, with significant benefits for @+ PELCL;
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patient quality-of-life (QoL) 41. Additionally, since most patients with PNIs can be categorized in the working-age
population, peripheral nerve repair has substantial economic and societal benefits [s].

Effective surgical repair of a transected nerve requires tension-free coaptation of healthy nerve tissue. End-to-end
repair is common, though tension free technique is not always possible (6]. When primary nerve repair cannot be
performed without undue tension, surgeons use available bridging materials including nerve autografts, conduits or
processed nerve allografts [7,8]. Surgeons typically use autologous nerve grafts taken from the patient’s own body to
bridge nerve gaps, which is a well-established method to manage nerve gap injuries (9. However, tissue availability
is limited and requires a healthy, functional nerve to be sacrificed in order to repair the damaged nerve. Moreover,
nerve autografts require an additional surgical procedure to be performed, which increases costs and anesthesia
time, as well as being associated with surgical and healing complications (e.g., scarring, pain, and neuromas) [2,10].
Ducic et al. showed that the probability of post-repair complications with autograft at the donor site is high; chronic
pain (22.30%), infection (28.60%), and neuroma (20.00%) [11]. These complications are likely associated with
additional costs, however no cost analysis for post-nerve repair complications has been performed to date.

To overcome the issue of donor site complications, artificial nerve graft conduits; hollow tubes made from
various biological or synthetic materials, may be utilized [12]. However, the majority of the marketed and FDA-
approved artificial nerve conduits are limited to a gap length of 3.00 cm, and are associated with highly variable
and inconsistent outcomes [13].

In recent years, processed cadaveric nerve allografts (PNAs) have been increasingly used as a viable option in
clinical practice, with promising results in nerve gaps up to 70 mm [14,15]. The only available decellularized allograft
on the market is the Avance® Nerve Graft (Axogen, Inc., Alachua, FL, USA), which is pre-degenerated, sterilized
extracellular matrix (ECM) processed from donated human peripheral nerve tissue that serves as a scaffold for nerve
regeneration (7]. Decellularized allograft provides flexible, pliable, ECM that maintains the structure and laminin
of the native nerve, allows for revascularization, and remodels into the patient’s own tissue while supporting axonal
growth across the nerve discontinuity [16].

A number of clinical studies have demonstrated the efficacy of the use of allograft to repair nerve gap injuries.
The most recent, by Safa et al. (13, analyzed data from a multi-center observational registry (RANGER®), which
is the largest peripheral nerve registry, including data on over 1600 nerve repairs. The analyses showed that overall,
82% meaningful recovery (MR) was achieved across sensory, mixed and motor nerve repairs up to gaps of 70 mm.
Comparable MR results were reported in the literature for allograft versus autograft nerve repairs (nine allograft
studies with 711 nerve repairs vs 21 autograft studies with 670 nerve repairs) in the study Lans ez al. 17).

Despite available clinical evidence, the published literature on healthcare costs associated with allograft and
autograft procedures is limited. Styron ez al. assessed nerve graft procedure costs, comparing allograft and autograft
in a Medicare population. This analysis found similar costs for allograft versus autograft repair in an outpatient
setting (313,143 and $12,635, respectively), and lower total costs of care for allograft versus autograft repair in the
inpatient setting (325,751 and $29,560 respectively) [18]. These findings were supported by an analysis by Foster
et al. 19], and a recent cost analysis performed in a claim database analysis by Raizman er a/. 20]. Despite the
available procedure cost evidence, there remains gaps in the literature related to the long-term costs and effects of
using allograft and autograft in the PNI patient population.

In this study, we present a decision-analytic model developed to estimate the cost effectiveness of allograft (Avance
Nerve Graft) compared with autograft in patients who are candidates for nerve reconstruction for the management

of PNIs in the USA.

Methods

A Markov cohort model was developed to estimate the costs and clinical outcomes associated with allograft and
autograft, respectively in repairing a single transected nerve. Effectiveness data from previously published systematic
reviews were used to populate the model [21]. Total costs and clinical outcomes were assessed over a lifetime horizon
(3-month time cycle), with a discount rate at rate of 3.0% applied [22).

Study setting & patient population

The analysis was performed from a US healthcare payer perspective. The model population consisted of patients
with PNIs — severe axonotmesis and neurotmesis injuries - who required nerve grafting up to 70 mm. The age at
onset of treatment was 42 years, in accordance with mean data derived from a large multicenter review of cases
of PNIs performed by Safa ez al. (13]. Based on the US Premier claims analysis by Raizman e al., the model was
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populated with a 60.11% proportion of male patients and the single nerve repairs which account for 83% of all
graft repairs [20].

Model structure

Each patient who enters the model has the possibility of receiving allograft or autograft for the treatment of PNI,
as well as receiving the additional care associated with each type of procedure. Following initial nerve repair surgery
(NRS), patients move into the ‘regrowth period” health state for a period of 18 months (based on expert clinical
input) while they are still experiencing the symptoms of their initial nerve injury. At the end of this 18-month period
in the ‘regrowth’ health state (6 cycles of 3 months each), patients either progress to a ‘successful” or ‘unsuccessful’
health state, based on the success of the initial procedure. Those patients transitioning to the ‘successful’ heath
state are assumed to experience improved QoL following a recovery in sensory and motor nerve functioning. Of
the patients who do not experience sufficient improvement in nerve functionality to have had a successful recovery,
a proportion are candidates to undergo secondary NRS due to technical failure of the initial procedure. These
patients re-enter the ‘NRS’ health state, while the remaining patients who had an unsuccessful recovery transition
to the ‘unsuccessful’ health state.

In the base-case analysis, the model assumes that ‘Unsuccessful’ patients who undergo a second surgical treatment
following initial nerve grafting in both treatment arms will undergo allograft in the second round of NRS, as when
the initial treatment is autograft there is no possibility of undergoing further NRS with autograft surgery as it may
be unlikely to have an additional donor site from which to prepare the graft. However, the model also assesses the
results of a scenario in which surgeons decided to use autograft in case of an unsuccessful initial allograft procedure.
In this scenario, patients with unsuccessful primary grafts suffered from both repair and donor site complications.

For patients undergoing a second surgical treatment in either arm of the analysis, all unsuccessful secondary NRS
patients proceed to the ‘unsuccessful’ health state after a second 18-month period in the ‘regrowth period” health
state and remain in that health state for the duration of the model. Alternatively, patients who undergo a successful
secondary NRS proceed to the ‘Successful” health state following the regrowth period.

Patients in the ‘Successful’ heath state experience better sensory and motor function, which may lead to an
improvement in QoL, compared with those patients in the ‘NRS’, ‘regrowth’, or ‘unsuccessful’ health states,
however their functionality would still not be at the level experienced among the general population. This is
due to partially recovered nerve functionality, compared with full functionality with the healthy original nerve.
A proportion of patients in both the ‘successful’ and ‘unsuccessful’ health states may suffer from long-term
complications associated with nerve repair. In addition to the post-surgical complications that may be experienced
in either treatment arm, patients undergoing an autologous nerve grafting procedure (autograft) may also suffer
from procedure-related complications at the donor site; these complications will impact the costs and health
outcomes incurred by individual patients. In each model cycle, there is a possibility of death due to age-specific
background mortality; these rates are included in the model. Supplementary Figure 1 presents the patient pathway
and the economic model structure.

Clinical inputs

The probability of achieving MR following NRS in the allograft and autograft arms of the analysis was based
on a network meta-analysis [17]. This review of nine allograft nerve graft studies with 711 nerve repairs versus
21 autograft studies with 670 nerve repairs, showed MR rates of 81.9% for allograft sensory nerve repairs versus
71.8% for autograft, and 58.3% for allograft motor nerve repairs versus 56% for autograft. The probabilities of
experiencing post-nerve repair complications at the repair site were considered in each arm of the analysis. The
modeled complications included neuroma, infection and pain. Estimates were obtained from the studies by Ducic
et al., and Safa er al., respectively [11,13]. Ducic ez al. looked at post-surgical complications among 478 nerve repair
surgeries [11], while Safa ez al. reported results from a large, peripheral nerve registry study [13]. Complications rates
were assumed to be identical for both approaches (allograft and autograft), with the following values included:
0.96% for neuroma, 1.06% infection and 0.14% for pain.

The post-operative complications at the donor site in the autograft arm of the model included chronic pain,
infection and neuroma. These probabilities were based on data from Ducic e 4/, and an analysis by Martin
et al. [11,23], and were estimated as follows: 22.90% for chronic pain, 01.40% for infection and 20.00% for
neuroma.
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Among patients who had an unsuccessful initial surgery, the probability of undergoing revision in the allograft
arm of the analysis was estimated to be 6.32% (due to technical failure of the initial procedure), based on data
from the study by Safa ez 4/ (13). In the base-case analysis, due to insufficient evidence to inform revision rates
with autograft, it was assumed that the probability of undergoing revision was the same in the autograft arm of the
analysis.

Costs

A weighted average of direct medical repair procedure costs in outpatient and inpatient settings of care were
estimated for both allograft ($10,961) and autograft ($10,772), from the US healthcare payer perspective, based on
a recent claim database analysis (Supplementary Table 2) 20]. This was a retrospective observational study utilizing
the Premier Healthcare Database (PHD), and was conducted to describe the demographics, hospital characteristics,
healthcare resource utilization and costs among patients undergoing nerve graft repair surgery (allograft or autograft).
All data included in the analysis were statistically de-identified and compliant with the Health Insurance Portability
and Accountability Act [24]. Surgery costs for allograft were based on Current Procedural Terminology (CPT)
code 64912 ($910), and an average facility value of physician fee schedule, based on CPT codes 64885, 64886,
64890-64893, 64895-64898 ($1247) [25).

Costs of complications at the repair site were assumed to be identical for both allograft and autograft procedures.
These included the costs of neuroma, infection and short-term pain after surgery. The cost of neuroma (32205) was
estimated based on the 2022 Medicare rates for CPT codes for neuroma excision (64774, 64776, 64782, 64784
[average = $587]), implantation of nerve end into bone or muscle (64,787 [$284]), and the weighted average of level
1 and 2 nerve procedures in hospital-based outpatient departments (10%) and ambulatory surgery centers (90%),
using CPT codes 25922, 64774, 64776, 64782, 64784, 64786, 64788, 64790, 64792 (average = $1334) p2s].
The cost of pain management after surgery ($408) was based on data from a study by Guest ez al. 126], performed
in the UK setting. The cost of management of infection ($378) was estimated based on resource use data from
Martin-Broekman ez 4/. [23], including one GP visit ($171) [27], wound care appliance ($83) [26], anti-infectives
($43) 1261, and topical treatments ($17) [26]. Costs derived from studies performed in the UK were inflated to a
2022 price year, and were then converted to US dollars using a purchasing power parity conversion rate of 1.443
in 2021 [28].

For post-surgical long-term complications at the donor site in the case of autograft, pain management costs were
estimated based on a range of medical services used for long-term pain management as reported by the Washington
Nerve Institute, based on a retrospective survey of 767 patients (Supplementary Table 3) [29]. These data were used
as the source of resources for non-medication chronic pain management. To obtain the resource use associated
with different types of medication (opioids and nonopioids), data from Gore ez al. were utilized, which reported
both prescription and over-the-counter medication use for painful diabetic peripheral neuropathy [30]. According
to Gore et al., among those who used at least one prescription medicine, 54% and 100% of patients used any
opioids, and other analgesic medications, respectively [30]. Based on clinical expert input, monthly unit costs for
opioids were based on one monthly morphine equivalent does of 30 mg. For other analgesics, a weighted average of
two paracetamol 500 mg ($0.27 for 61.88%), one naproxen 500 mg ($0.55 for 18.81%), one ibuprofen 800 mg
($0.44 for 36.14%) every six hours per day each, one gabapentin 300 mg ($0.96 for 23.91%), and two pregabalin
75 mg ($0.01 for 10.25%), was applied. The weights were obtained from Gore et /. [30], and the unit costs for
medications were obtained from the 2022 Medicare rates [31]. Regarding other medical services for chronic pain
management, the unit costs were based on various 2022 CPT codes rates [25]. These estimates were supported by
clinical expert input. A complete overview of all cost parameters included in the economic model is presented in

Supplementary Table 3.

Base-case analysis

Due to insufficient evidence on QoL among this patient population, disease-specific outcomes measures were
assessed as the measure of effectiveness in this economic analysis. The primary health outcome measure in the
model was the probability of experiencing MR. It reflects the restoration of motor and/or sensory functions lost due
to PN after nerve reconstruction surgery and is highly correlated with patient QoL [6]. Combined with the costs
associated with the respective strategies, the model estimated the incremental cost—effectiveness ratio (ICER) of
the intervention, i.e., cost per percentage of MR gained. The MR rates were based on the medical research council
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Cost-effectiveness plane
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Figure 1. Incremental cost-effectiveness plane - allograft vs autograft: base-case probabilistic analysis.

classification (MRCC) scale for sensory and motor functions [21]. Meaningful functional recovery was defined as
being S3—-54 on the sensory scale, or M3—-M5 on the motor function scale.

The base-case analysis was performed probabilistically — probabilistic sensitivity analysis (PSA) - in order to
quantify the level of confidence in the overall output of the analysis [32]. Appropriate distributions, i.e., beta or
gamma, were assigned to included model parameters. In the PSA, all input parameters were varied simultaneously to
assess cost effectiveness in response to collective parameter uncertainty. A Monte Carlo simulation was performed,
with 5000 model iterations, in order to vary parameter values stochastically to estimate the distribution of the model
outputs [33]. cost—effectiveness outcomes were calculated for each iteration of random sampling, with appropriate
probabilistic output produced, i.e., cost—effectiveness plane.

One-way sensitivity analysis

The influence of individual input parameters on the base-case results was examined in deterministic sensitivity
analysis (DSA). The ranges in the parameter’s values were determined based on either the literature, or following
clinical expert input. Where a range of values could not be defined, i.e., 95% confidence interval (CI), parameters
were increased /decreased by 30%. Based on expert clinical input, wide variation ranges of 0-22% and 0-20% were
used for the likelihood of chronic pain and neuroma at the donor site, respectively, to explore uncertainties around
the impact of these two parameters on the economic evaluation results. Results of the one-way sensitivity analyses
were presented for both incremental cost, and incremental effectiveness.

Results
Base-case analysis
Opver a lifetime horizon, there is a small difference (4.69%) in the average probability of MR between allograft
(75.15%) and autograft (70.46%). Nerve repair with allograft also results in lower costs compared with autograft
based on results of the base-case probabilistic analysis ($12,677 vs $14,023; -$1346 with allograft). Therefore,
allograft is a less costly and more effective approach than autograft for the surgical repair of PNL

Further results of the base-case probabilistic analysis are presented in the cost—effectiveness plane shown in
Figure 1, which displays a scatterplot of the results of 5000 individual model iterations. Points to the right of the
y-axis indicate that allograft is more effective than autograft, while points above the x-axis indicate that allograft
results in greater costs than autograft. As shown in Figure 1, most of the points in the scatterplot are below the
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Incremental cost ($)

—8900 —7?00 —6(?00 -5?00 -4?00 —3?00 —2(?00 -1 ?00 ?
Costs of nerve repair — Autograft ($) -7446 -237
Costs of nerve repair—Avance ($) -7402 -281
Probability of complications in the donor site — chronic pain — Autograft -533
Costs discount rate
Nerve pain management cost — Unit costs — Medications (others)
Nerve pain management cost — Resource use — Medications (others) -3841 -3145 ® Upper limit
Lower limit
Probability of complications in the repair site — Revision — Avance -4073 -3577
Probability of complications in the donor site — Neuroma — Autograft -3950 -3461
Probability of complications in the repair site — Revision — Autograft -4098 -3616
Nerve pain management cost — Unit costs — Medications (opioids) -4031 -3652
Management costs of neuroma ($) -3956 -3727
Nerve pain management cost— Resource use —Medications (opioids) -3920 {| -3762
Nerve pain management cost — Resource use — Physical therapy -3901 | -3772
Age -3883 || -3793
Nerve pain management cost— Unit costs — Physical therapy -3885 || -3798
Probability of complications in the repair site — Pain — Avance -3862 || -3787
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Probability of complications in the donor site — Infections — Autograft -3849 | -3837
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Nerve pain management cost — Resource use — Steroid injections -3845 | -3838
Probability of complications in the repair site — Infections — Avance -3843 | -3838

Figure 2. One-waysensitivity analysis — Tornado diagram (incremental costs).

x-axis (67.88%), indicating a higher probability that allograft therapy will reduce costs compared with autograft.
Additionally, most of the points are to the right of the y-axis, indicating that there is a higher probability that
allograft is more effective compared with autograft.

One-way sensitivity analysis

One-way sensitivity analyses highlighted the input parameters with the greatest impact on the base-case cost and
effectiveness results. Figure 2 shows that the most impactful parameters on the incremental cost of the intervention
were the costs of nerve repair associated with both procedures (upper limit value for autograft results in an
incremental cost of -37446 for the intervention, while the lower limit value for allograft results in an incremental
cost of -$7402 for the intervention). The probability of experiencing chronic pain at the donor site after repair with
autograft and unit costs of non-opioid analgesics also had a large impact on the results of this analysis. Regardless
of the one-way parameter variations made, allograft remained a cost-saving intervention.

Figure 3 presents results of the one-way sensitivity analyses focused on incremental effectiveness (MR). The
majority of parameters included in the analysis had no impact on the effectiveness results. The probabilities of
achieving MR in the autograft and allograft arms of the analysis were the most impactful parameters on incremental
effectiveness. As in the analysis of incremental cost, allograft remained more effective than the comparator regardless
of the parameter variations made.

10.57264/cer-2023-0113 J. Comp. Eff. Res. (2023) 230113 *‘?“-Becaﬂé



Cost-effectiveness analysis of Avance® allograft

Incremental effectiveness (meaningful recovery)

0.000 0.010 0.020 0.030 0.040 0.050 0.060 0.070 0.080 0.090 0.100
L 1 1 1 1 1 1 1 1 1 1

0.091

Probability of meaningful recovery — Autograft ~ 0.007
Probability of meaningful recovery — Avance 0.074
Benefit discount rate

Probability of complications in the repair site — Revision — Avance

Probability of complications in the repair site — Revision — Autograft 0.047 | 0.047 B Upper limit
Age 0.047 | 0.047 Lower limit
Proportion of male 0.047 | 0.047

Figure 3. One-waysensitivity analysis — Tornado diagram (incremental effectiveness).

Scenario analysis

The results of the scenario analysis in which autograft was assumed to be performed in case of an unsuccessful
allograft, showed slightly less cost-savings (-$1230) compared with the base-case analysis. This was due to more
costly complications at the autograft donor site ($308 donor site complication costs incurred in the allograft arm
when autograft was used after an unsuccessful allograft procedure). Moreover, the model results showed that the
probability of MR in the allograft arm was reduced to 74.76%, leading to an incremental MR of 4.28% compared
with autograft.

Discussion

The impact of PNIs on patient morbidity and overall economic burden, is significant, with a high associated
complication rate [19]. While treatment options including medication, immobilization, and physical therapy may
be sufficient depending on the severity of the condition, surgical repair is the only treatment option that can restore
function of a transected nerve [34]. Although nerve autografts are the historical gold standard for the nerve graft
repair of PNIs, their use is restricted due to limited self-donor graft tissue [35]. Additionally, the requirement to
perform an additional procedure during the surgery to harvest the autograft, as well as donor site morbidity and
potential loss of function, necessitates the need to seck alternative surgical options for the treatment of PNIs [13].
Pooled evidence has shown that allograft surgery for peripheral nerve reconstruction is a viable alternative, with
comparable effectiveness to autograft [28,29]. This study involved the development of a US-based economic model
to compare the costs and health outcomes associated with these two alternative surgical treatment options, over a
lifetime horizon.

The base-case results indicated that allograft leads to improved MR compared with autograft, which supports
the comparable effectiveness data in the literature [12,16). While there is a slight difference between the upfront
costs associated with the respective surgery types during initial nerve repair (Supplementary Table 3 presents the
initial cost savings associated with utilizing allograft), allograft was cost-saving even in the first year after surgery,
when procedure complication costs were considered. This study also explored the long-term cost savings associated
with allograft, which have been demonstrated through the economic modeling. The base-case results indicated that
the intervention leads to cost savings over a lifetime horizon, when the effect on subsequent complication rates is
also considered. Significant costs are associated with donor-site complications, including chronic pain management
costs, which are not incurred when patients undergo an allograft procedure. These donor-site complications are
an important clinical limitation of the autograft procedure that should be considered when deciding on the
most appropriate method of surgical repair [30,51], and their economic implications have been demonstrated in
the analysis presented here. Indeed, with the cost of neuroma excision exceeding $2200 upon occurrence, the
increased complication rate associated with autograft, and the fact that donor-site complications are not incurred
with allograft, is a strong determinant of the overall cost—effectiveness results. Probabilistic results highlighted the
likelihood that allograft would represent a cost-saving and more effective surgical alternative to autograft.

As highlighted, the likelihood of experiencing complications at the donor site following an autograft procedure
were also shown to be strong drivers of incremental cost. Additionally, as demonstrated in one-way sensitivity
analyses of incremental effectiveness, allograft is more effective compared with autograft (increment of 4.9% in
MR), even when the lower parameter value for the probability of MR with allograft or the higher parameter value
of the probability of MR with autograft, are assumed.
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While considerable research has been performed exploring the clinical outcomes associated with both allograft
and autograft in nerve reconstruction surgeries as demonstrated in a 5-year bibliometric analysis performed by
Gao et al. [35), evidence on their respective, and comparable, costs is more limited. The work by Lans ez al,
which presents details of a systematic literature review, highlights the comparable effectiveness of allograft and
autograft nerve repairs in relation to MR in both sensory and motor function, and the improved effectiveness
of both compared with conduit [17]. Their work also highlights the reduced costs associated with allograft in the
inpatient setting following a Medicare claims cost analysis, and their comparable costs in the outpatient setting,
although details of the methodology of this analysis are sparse. Our work, therefore, adds considerably to the
existing economic evidence base.

Although cost analyses of the individual surgical techniques are limited, previous work has been performed to
examine the economic burden, and socioeconomic effects, of PNI overall. A European-based study by Bergmeister
et al. analyzed data from 250 patients with 286 work-related upper extremity nerve injuries in Germany [36]. Their
work showed that single median nerve injuries averaged 7 &= 5 days in the hospital and costs of €3570 £ €3570.
Comparably, combined nerve injuries were significantly (p > 0.01) more expensive at €7962 £ €6896, with
cost increasing further if nerve injuries were combined with tendon or vascular injury. Their analysis, based on a
German patient sample, indicated that nerve injury has a major impact on function and employment, resulting in
significant healthcare costs, while both proximal and distal nerve injuries lead to long-term disability, subsequent
sick-leave and to permanent disability pension among 30% of patients [36]. Studies such as this, which highlight
the significant economic burden associated with this condition, reinforce the need to ensure that treatment choices
for PNI are both clinically effective and represent value for money. The cost—effectiveness model presented in this
study may be utilized by decision-makers to make optimal choices in relation to surgical therapy.

While a robust economic analysis has been performed, there are some limitations that should be considered.
Firstly, the effect estimates used in the model were based on pooled retrospective studies rather than clinical trials,
and thus are subject to biases and confounding factors that may impact the model results [11,13]. Secondly, due
to data limitations in this clinical area, it was not possible to include utility weights in the economic analysis and
therefore, the impact of the intervention on quality-adjusted life-years (QALYs) gained compared with autograft
could not be estimated. As a result, MR was included as an alternative measure of effectiveness, which provides
a strong correlation with improvements in QoL [5]. Additionally, for the sake of comparability, we limited our
analysis to single nerve repair cases. From a cost perspective, autografts may be favored if there is an adequate donor
nerve available to repair multiple nerves in the subgroup of patients with multiple nerve injuries. Furthermore,
considering that allografts are only available up to 70 mm, allografts would not be a suitable option for nerve gaps
longer than 70 mm. Consequently, the findings of this study may not be generalizable to cases with nerve gaps
beyond that threshold. Lastly, in the absence of long-term data on complications associated with the alternative
strategies, expert opinion was used to populate the model. Uncertainties in the clinical data included in the model
were assessed through rigorous one-way sensitivity analyses, and with the performance of a PSA to consider the
uncertainty present in individual model parameters. The allograft nerve reconstruction intervention remained a
cost saving, and cost-effective, option regardless of the parameter variations made.

Conclusion

This study presents a cost—effectiveness analysis of allograft surgery (Avance Nerve Graft) compared with autograft
for the treatment of peripheral nerve injury. Results indicate that allograft has a high probability of being cost
saving, and more effective, over a lifetime horizon, from a US healthcare payer perspective. Future analyses may
consider the inclusion of utility data, and robust data on long-term consequences of treatment strategies, to allow
decision-makers to consider the full range of benefits associated with allograft procedures, including impact on
patient quality-of-life.
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Summary points

e An economic model has been developed to consider the lifetime costs and health outcomes associated with
allograft using the Avance Nerve Graft, compared with autograft, from a US healthcare payer perspective.

e Economic modeling results indicate that allograft has a high probability of being cost saving (67.88%), while
base-case findings demonstrate both cost savings (-$1346) and improved effectiveness (+5% average probability
of meaningful recovery) with the intervention.

e A robust economic model has been developed, and may be utilized by decision-makers, to inform optimal
surgical treatment choices in a clinical area that is currently hindered by a lack of reliable economic evidence.
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