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only pharmacological treatments available were transthyre-
tin tetramer stabilizers that do not reduce the levels of 
the pathogenic protein. Multiple studies have shown that 
patients treated with these therapies experience slowing, 
but not halting, of neuropathy progression and declines in 
health-related quality of life (HRQoL) over time (6,7). 

Two first-in-class transthyretin (TTR) gene silencers for the 
treatment of hATTR amyloidosis received regulatory approval 
in multiple jurisdictions (8-11) and entered the reimburse-
ment process in several countries at similar times. Patisiran 
(ONPATTRO®, Alnylam Pharmaceuticals), an RNA interfe-
rence (RNAi) therapeutic, and inotersen (TEGSEDI®, Akcea 
Therapeutics), an antisense oligonucleotide (ASO), represent 
a step change in therapy for hATTR amyloidosis patients and 
present promising treatment options for a population with 
substantial unmet need (8,9). 

As they are the first TTR gene silencers that inhibit the 
production of amyloid protein in hATTR amyloidosis, the cli-
nical interest in their use is high. The review of two innova-
tive orphan treatments for the same rare disease by health 
technology assessment (HTA) agencies at similar times is very 
uncommon, and even unprecedented under the Highly Spe-
cialised Technology (HST) program from the National Institute 
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Introduction

Hereditary transthyretin-mediated (hATTR) amyloidosis 
is a rare, multisystemic disease with a heterogeneous clini-
cal presentation that impacts sensorimotor, autonomic, and 
cardiovascular function (1-4). Disease progression is rapid 
and leads to substantial functional disability, high morbi-
dity, and mortality (1,2). Historically, treatment options for 
hATTR amyloidosis were severely limited (1). Orthotopic 
liver transplantation (OLT) was an early treatment option 
and continues to be considered for a select proportion of 
early-stage polyneuropathy patients (4,5). Previously, the 
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for Health and Care Excellence (NICE) (12). Given these points, 
these treatments are considered comparators; however, due 
to their entry in the reimbursement process at the same time, 
the majority of agencies reviewed each treatment in compa-
rison to standard of care, which has resulted in a paucity of 
information on the clinical differences between the two tre-
atments and a lack of comparative pharmacoeconomic eva-
luation. In this case study, we examine the conclusions of the 
HTA reports for patisiran and inotersen for hATTR amyloidosis 
with polyneuropathy to provide a comparative analysis for 
patients, clinicians, payers, and other stakeholders. 

Methods

Published HTA reports were identified through a targeted 
literature search of international HTA agencies. HTA agencies 
were identified by searching the European Commission list 
of EU countries with an HTA system (13) and members of 
the International Network of Agencies for Health Technology 
Assessment (INAHTA) (14). Additional searches were con-
ducted for major agencies not listed by either resource.

The initial search for published HTA appraisals was per-
formed between July 1, 2019, and August 30, 2019, and was 
updated between November 12 and 20, 2020. The agency web-
sites were searched using the following key words: patisiran, 
ONPATTRO, inotersen, and TEGSEDI. Public documents from 
HTA agencies were included for review if reports for patisiran 
and inotersen (separate or combined) were available. A narra-
tive account of the assessment of the clinical and pharmacoe-
conomic evidence evaluated in the HTA report is presented, as 
well as the final agency recommendations for each treatment. 

Results

Forty-four HTA agencies were identified internationally. 
Of these, nine HTA agencies had publicly available reports 
for patisiran and inotersen (Tab. I). While the majority of 

the assessments contained evaluations of both the clinical 
and pharmacoeconomic evidence, the mandates of the 
HTA agencies included in this review varied in focus. Cana-
dian Agency for Drugs and Technologies in Health (CADTH), 
Haute Autorité de Santé (HAS), the Gemeinsamer Bunde-
sausschuss (G-BA), the Scottish Medicines Consortium 
(SMC), Agencia Española de medicamentos y productos 
sanitarios (AEMPS), Infarmed, and NICE play a formal role 
in the reimbursement process in their respective countries 
(15-23). Institute for Clinical and Economic Review (ICER) is 
an independent nonprofit organization that objectively eva-
luated the clinical and pharmacoeconomic value of patisiran 
and inotersen without providing a binding recommendation 
for payers in the United States (24). In Sweden, Tandvårds-
och Läkemedelsförmånsverket (TLV) provided pharmaco-
economic assessments of patisiran and inotersen at the 
request of the New Therapy Council, but did not provide a 
formal recommendation on reimbursement for either tre-
atment (25-27). 

The differences in the roles and mandates of the HTA 
agencies themselves are reflected in the structure and focus 
of the assessment reports. The summary results presented 
below are ordered chronologically by date of publication and 
are presented by agency. Within each agency heading, the 
conclusion or recommendation is reported first, followed by 
a review of the evaluation of the supporting clinical evidence, 
highlighting the differentiation in the treatment assessments. 
Language reported verbatim from the agency reports is indi-
cated by quotation marks.

National Institute for Health and Care Excellence

Both patisiran and inotersen were recommended by 
NICE within their marketing authorizations (15,20). The NICE 
appraisal for patisiran indicated there was evidence sugge-
sting the drug may provide long-term benefits by stopping 
the progression of hATTR amyloidosis and potentially rever-
sing the condition (20). Clinical experts consulted by NICE 
explained that “the likelihood of halting or reversing amyloid 
deposition, and so reducing neuropathy and improving car-
diac function, is dependent on the extent of reduction in 
TTR” levels in the patient (15,20). While the impact on the 
progression of the disease may vary among patients due 
to differences in production and turnover of amyloid in the 
body, the experts consulted believed that, although not vali-
dated, most patients would derive a clinically meaningful 
benefit from a TTR reduction of 80% or more (20). The NICE 
appraisal noted that in the patisiran group of the phase 
III trial, APOLLO, the mean reduction of serum TTR over 
18 months was 87.8% (20). Additionally, the clinical experts 
believe that TTR reduction would be sustained over time with 
continued patisiran treatment because as TTR production is 
suppressed, the body is able to clear accumulated amyloid 
deposits (20). Therefore, the committee concluded that the 
clinical evidence from the APOLLO study showed that pati-
siran was of considerable benefit to patients and had the 
potential to stop and reverse disease progression (20). The 
inotersen group of the phase III NEURO-TTR trial showed a 
TTR reduction of 74% over 15 months (15). The committee 
concluded that while inotersen did not decrease serum TTR 

TABLE I - HTA agencies with published appraisals for patisiran and 
inotersen*

Country Agency

UK National Institute for Health and Care Excellence 
(NICE)

Scotland Scottish Medicines Consortium (SMC)

Canada Canadian Agency for Drugs and Technologies in 
Health (CADTH)

Germany Gemeinsame Bundesausschuss (G-BA)

France Haute Autorité de Santé (HAS)

Sweden Tandvårds-och Läkemedelförmånsverket (TLV)

United States Institute for Clinical and Economic Review (ICER)

Portugal Autoridade Nacional do Medicamento e 
Produtos de Saúde (Infarmed)

Spain Agencia Española de medicamentos y productos 
sanitarios (AEMPS)

*Listed by descending publication date, ordered according to the first publi-
cation from the agency.
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levels by 80%, it provided a clinical benefit (15). The NICE 
appraisal reported that inotersen slowed the progression 
of neuropathy but did not stop progression or reverse the  
disease (15).

The NICE appraisal reported that patisiran reduced disa-
bility and improved HRQoL compared to baseline, which allo-
wed patients to maintain their independence and dignity, 
resume or continue to carry out daily activities including 
returning to work, and participating in a more active social 
and family life (20). The NICE committee consulted patient 
experts who reported that the benefits seen in the APOLLO 
trial had “a marked effect on patients’ lives, including regai-
ning a social life, not having to wear incontinence pads, and 
being able to go to a restaurant without worrying about debi-
litating bowel symptoms.” The NICE appraisal concluded that 
there was also evidence suggesting that patisiran may pro-
vide long-term HRQoL benefits to patients by stopping and 
potentially reversing the condition (20). Patient experts con-
sulted during the NICE appraisal for inotersen indicated that 
slowing disease progression was valuable to them as it may 
allow them to remain in the earlier stages of disease, with a 
better quality of life, for longer (15).

The NICE appraisals for both patisiran and inotersen inclu-
ded assessment of the safety profiles of both therapies. The 
main safety concerns for inotersen highlighted by the NICE 
committee were related to glomerulonephritis and throm-
bocytopenia (15). One death in the inotersen arm, from 
intercranial hemorrhage caused by severe thrombocytope-
nia, was considered to be related to the study drug (15). After 
monitoring of platelet levels was implemented, no other 
severe thrombocytopenia events occurred in the NEURO-TTR 
trial, and the committee acknowledged that the major safety 
risks associated with inotersen can be effectively managed 
with routine monitoring in clinical practice (15). NICE repor-
ted the safety profile for patisiran was favorable, with a low 
stopping rate and no adverse events (AEs) that involved glo-
merulonephritis (20).

Scottish Medicines Consortium

The SMC assessment reports accepted patisiran and ino-
tersen for use within NHS Scotland based on the substantial 
improvement in HRQoL associated with both treatments 
(22,23). 

Clinical experts consulted by the SMC considered that 
patisiran represented a “major therapeutic advancement” 
and they noted that patisiran improved HRQoL and reduced 
disability compared to best supportive care (BSC) (22). The 
clinical experts consulted in the appraisal of inotersen con-
sidered it a “therapeutic advancement” that slowed the pro-
gression of polyneuropathy (23).

The SMC assessments included patient and clinical enga-
gement (PACE) meetings consisting of patient group repre-
sentatives and clinical specialists who considered the added 
value of the ultra-orphan drugs in the context of treatments 
currently available from NHS Scotland. The PACE meeting 
concluded that patisiran “has the potential to halt or slow 
progression of disease and in some cases improves sym-
ptoms,” with the expectation of continued clinical improve-
ment as long as TTR levels remain lowered (22). At the PACE 

meeting for inotersen, it was noted that compared to pla-
cebo, inotersen stabilizes progression of polyneuropathy and 
the corresponding decline in HRQoL (23). 

Canadian Agency for Drugs and Technologies in Health

CADTH CDEC recommended based on separate asses-
sments that both patisiran and inotersen be reimbursed 
for the treatment of polyneuropathy in adult patients with 
hATTR amyloidosis, under certain conditions (21). CADTH 
CDEC recognized that both patisiran and inotersen were 
associated with a statistically significant improvement com-
pared with placebo for the primary and secondary endpoints 
of each pivotal study, respectively (21). 

The CADTH report for patisiran included the result of 
an indirect treatment comparison (ITC) submitted by the 
manufacturer based on the two phase III studies APOLLO 
(patisiran) and NEURO-TTR (inotersen) (21). The ITC was con-
ducted using two methods: one using the Bucher method 
and a second using the matching-adjusted indirect compa-
rison (MAIC) method. Both analyses suggested that patisiran 
was statistically superior to inotersen for the change from 
baseline in modified Neuropathy Impairment Score + 7ionis 
(mNIS + 7ionis) and the Norfolk Quality of Life Diabetic Neu-
ropathy Instrument (Norfolk QoL-DN) scores (21). CADTH 
concluded that while the differences between treatments 
were statistically significant, the clinical significance of this 
was unclear, given the lack of published minimum clinical 
important difference (MCID) values for these outcome mea-
sures (21).

Gemeinsamer Bundesausschuss

The G-BA reported a “considerable additional benefit” 
for patisiran in the treatment of hATTR amyloidosis (19). This 
is the second highest possible designation from the G-BA, 
which corresponds to “a considerable improvement in the-
rapy-related benefit, not previously achieved by BSC, such as 
recovery from disease, a considerable increase in life, long-
term relief from severe symptoms, or extensive avoidance 
of severe side-effects” (28). The G-BA classified the extent 
of the additional benefit for inotersen as “not quantifiable” 
(18). This is the lowest possible designation by the G-BA for 
an orphan treatment, as an “additional benefit” is conside-
red to be proven by the existence of the marketing authori-
zation (28). 

The G-BA assessed each study endpoint for the APOLLO 
and NEURO-TTR clinical trials in terms of statistical signifi-
cance and clinical relevance. Only the endpoints that met 
both conditions were taken into consideration in the asses-
sment of the additional therapeutic benefit for each tre-
atment (18,19). The endpoints considered as statistically 
significant and clinically relevant by the G-BA for patisiran 
included: gait speed (Ten Meter Walk Test; 10-MWT), health 
status (EuroQol 5 Dimension Visual Analog Scale; EQ-5D 
VAS), impairments regarding daily activities (Rasch-built  
Overall Disability Scale; R-ODS), and HRQoL (Norfolk QoL-DN)  
(19). These endpoints were regarded as a “considerable 
addition to the benefits” of patisiran even though the G-BA 
viewed their bias potential as high due to an imbalance in 
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the number of missing observations for the placebo arm 
compared to the patisiran arm of APOLLO. The G-BA report 
explained that although the per-protocol treatment dura-
tion was 18 months for both the patisiran and the control 
arms, the mean treatment duration was longer for patisiran 
(18 months vs. 15 months), as there were more patients who 
discontinued in the placebo group (19). The G-BA assessment 
considered the majority of results from the NEURO-TTR trial 
“not quantifiable,” with the exception of the physical functio-
ning domain of the 36-Item Short Form Health Survey (SF-36) 
that measures HRQoL. A “positive effect” was reported for 
the SF-36, although the G-BA noted uncertainty regarding 
the possible overestimation of the effect (18).

The G-BA assessed the safety profile of both patisiran and 
inotersen. From the APOLLO trial, they noted that fewer AEs 
led to the discontinuation of treatment in the patisiran group 
than in the placebo group (19). Furthermore, there were 
more AEs in the placebo arm than in the patisiran arm. As 
the proportion of patients with at least 15 months treatment 
duration was higher in the patisiran arm than in the control 
arm, the G-BA reported the safety results from APOLLO were 
potentially biased to the disadvantage of patisiran (19). In the 
safety analysis of the NEURO-TTR trial, the G-BA noted that 
the higher level of AEs that resulted in discontinuation in the 
inotersen arm resulted in a “statistically significant disadvan-
tage” for inotersen compared to placebo (18).

Haute Autorité de Santé

In their assessment of the place in therapy, HAS conclu-
ded patisiran should be considered a first-line treatment 
(16). The evaluation of inotersen by HAS concluded the drug 
should be considered a second-line treatment for patients 
who are unable to receive patisiran (17). 

Neuropathy impairment was described as stabilized 
or improved at 18 months in the HAS appraisal for patisi-
ran compared to baseline (29). The appraisal for inotersen 
described the treatment as demonstrating less neuropathy 
impairment than placebo at 15 months (30). The impact on 
HRQoL was described as “favorable” in the HAS appraisal for 
patisiran (29). In the appraisal for inotersen, the impact on 
HRQoL was described as “modest” (30). 

When considering the safety profiles of both drugs, the 
HAS appraisal for patisiran reported an acceptable safety 
profile at 18 months that was characterized mainly by infu-
sion-related reactions that were managed by premedication 
(16,29). The HAS appraisal for inotersen noted the safety pro-
file was characterized by the risk of thrombocytopenia that can 
be serious or even fatal—it was the cause of one death during 
the NEURO-TTR study, and the risk of glomerulonephritis 
which required additional renal function monitoring (17,30). 
The inotersen appraisal also mentioned the existence of  
patisiran as an alternative treatment, with a safety profile that 
was considered to be more favorable in the short term (17,30). 

Tandvårds-och Läkemedelsförmånsverket

In their overall assessment of patisiran and inotersen, TLV 
made the assessment that “it is not possible to say that one 
drug is better than the other in terms of treatment effect” (31). 

TLV reported that patisiran showed statistically significant and 
clinically relevant positive effects for the primary, secondary, 
and exploratory endpoints of the APOLLO, including patient-
reported outcomes (25). They further noted a sustained effect 
of patisiran in the long term based on the follow-up data to  
36 months (25). The TLV analysis of inotersen reported  
statistically significant and clinically relevant positive effects  
for the primary composite endpoint from NEURO-TTR compa-
red to placebo (26). TLV noted sustained efficacy for inotersen 
over the 15-month period of the NEURO-TTR study (26).

The TLV assessment of patisiran did not include any asses-
sment or conclusion on the safety profile of patisiran (25). 
The assessment for inotersen indicated that while regular 
monitoring of platelet counts and renal and liver function is 
mandatory, there remains a risk of serious side effects with 
inotersen treatment compared to placebo (26). 

Institute for Clinical and Economic Review

ICER reported a “moderate certainty of a substantial 
net health benefit with high certainty of at least a small net 
health benefit compared to best supportive care” for pati-
siran (24). As a result, they rated the net health benefit for 
patisiran as incremental or better than that of BSC, leading 
to a grade of B+ in the ICER evidence rating matrix (24). ICER 
reported a “moderate certainty of a comparable, small or 
substantial net health benefit for inotersen relative to BSC, 
with high certainty of at least a comparable net health bene-
fit” (24). As a result, they rate the net health benefit for ino-
tersen as comparable or better to that of BSC (ICER evidence 
rating matrix: C+) (24).

In their appraisal, ICER concluded that patisiran was asso-
ciated with an improvement from baseline in neuropathy 
symptoms (24). Additionally, for the exploratory endpoint of 
neuropathy stage (disease progression), ICER noted that patients 
treated with patisiran were stable or improved compared to BSC 
in the APOLLO trial (24). The ICER appraisal of inotersen con-
cluded that patients treated with the drug did not experience 
an improvement from baseline in neuropathy symptoms, but 
rather exhibited a slowing in worsening of neuropathy and sta-
bilized neuropathy-related HRQoL relative to placebo (24). The 
report noted that the delay of neuropathy progression due to 
treatment with inotersen was sustained for 2 years; however, 
ICER indicated the stability in neuropathy-related HRQoL may 
not be durable. Additionally, ICER reported there was no evi-
dence of improved stabilization of disease progression, as mea-
sured by polyneuropathy disability (PND) score, for patients 
treated with inotersen as compared to BSC (24). 

ICER considered the safety profiles of both drugs and 
noted a “low-moderate” risk safety profile due to concomi-
tant steroid administration for patisiran (24). Additionally, 
ICER reported a decreased frequency of AEs compared to BSC 
and no difference in mortality between treatment arms in 
APOLLO. As all deaths in the patisiran arm were cardiovascu-
lar in nature, a possible safety signal of complete heart block 
was reported; however, this finding was qualified by the sta-
tement that heart block can be observed in hATTR amyloi-
dosis patients with cardiomyopathy. Finally, ICER noted that 
the post hoc analysis in patients with cardiac involvement 
demonstrated a statistically significant reduction in the 
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composite rate of all-cause hospitalization and mortality in 
the patisiran arm compared to the BSC arm (24). 

When considering the safety profile from the NEURO-TTR 
trial, ICER concluded that there were potential safety signals 
due to thrombocytopenia and glomerulonephritis in patients 
treated with inotersen (24). Uncertainty regarding the safety 
of inotersen treatment was reported given that all deaths in 
the NEURO-TTR trial occurred in the inotersen arm, and one 
patient death was considered possibly drug related. ICER sug-
gested that the enhanced monitoring protocol added to the 
trial may offer assurance that the risk of thrombocytopenia 
may be manageable (24).

Infarmed

Infarmed recommended patisiran be reimbursed for the 
full indication in hATTR amyloidosis patients with stage 1 or 
stage 2 polyneuropathy (32). The report for inotersen recom-
mended reimbursement for the treatment of patients with 
hATTR amyloidosis stage 2 polyneuropathy and patients in 
stage 1 who do not respond, who are intolerant, or ineligible 
for previous pharmacological treatment with tafamidis (33). 

Both reports noted that while the magnitude of treatment 
effect was not possible to quantify, respectively, it may be con-
sidered substantial. The assessment of patisiran did not raise 
any safety concerns (32). The assessment of inotersen repor-
ted important toxicity problems that should be monitored (33). 

Agencia Española de medicamentos y productos sanitarios

The AEMPS reports for patisiran and inotersen noted the 
lack of direct comparative studies between either treatment. 
Despite documenting the limitations of comparing the differen-
ces in endpoints (mNIS+7 vs. mNIS+7ionis), the reports noted that 
an unadjusted indirect comparison showed an apparent grea-
ter effect of patisiran over inotersen on neuropathy (34,35). 
The report for patisiran also noted a difference in safety profiles 
between the two treatments characterized by infusion reac-
tions and ocular alterations for patisiran; and thrombocytope-
nia, risk of bleeding, and glomerulonephritis for inotersen (34). 

Limitations of the clinical evidence

The limitations of clinical evidence raised in the HTA 
reports reviewed were similar for both treatments. In parti-
cular, the uncertainties surrounding long-term data for both 
patisiran and inotersen were mentioned by the majority of 
the HTA agencies (15-17,20-24,34-36). However, as noted in 
an earlier section, TLV reported a sustained effect of patisiran 
in the long term, based on the follow-up data to 36 months 
presented in the manufacturer’s submission (25). TLV noted 
a sustained effect over the 15 months of the NEURO-TTR trial 
for patients treated with inotersen (26).

The clinical trial endpoints, mNIS+7 (patisiran, APOLLO) 
and mNIS+7ionis (inotersen, NEURO-TTR), were criticized by 
some of the HTA agencies for the lack of published infor-
mation on clinically relevant improvement (16,17,21,24). 
CADTH, ICER, and HAS questioned the MCIDs of the mNIS+7 
and mNIS+7ionis, while NICE, SMC, and TLV accepted the MCID 
of a 2-point change based on a consensus report from the 

International Peripheral Nerve Society for the original NIS 
score (15-17,20-26,36,37). Some HTA agency reports noted 
that neither mNIS+7 scale is used in all clinical practice set-
tings (21,25,26,36). Additionally, the G-BA and HAS repor-
ted uncertainty associated with the appropriateness of the 
weights for each subcomponent of the scale (16-19). Finally, 
the imbalanced baseline characteristics between the drug 
and placebo groups were another source of uncertainty for 
both the APOLLO and NEURO-TTR trials (15,19-21,24,26,36). 

Health economic components of the HTA appraisals

NICE, the SMC, TLV, HAS, Infarmed, and the CADTH asses-
sment of inotersen reviewed manufacturer-submitted phar-
macoeconomic models in which patisiran or inotersen was 
compared to BSC in the base case (15,20,22,23,29-33,36). 
The models for patisiran and inotersen had major metho-
dological differences, including resource utilization, tre-
atment costs, utilities, and health states, which inhibited 
comparison of the results. ICER developed separate Markov 
models for each treatment compared to BSC, as they indi-
cated the differences in the primary outcome measures and 
trial populations precluded developing a pharmacoeconomic 
model comparing patisiran and inotersen (24). The Infarmed 
report for inotersen also included a subpopulation economic 
analysis comparing inotersen with tafamidis (33).

The CADTH appraisal of patisiran included a reanalysis 
of the manufacturer-submitted model that compared patisi-
ran, inotersen, and BSC. The manufacturer’s Markov model 
included health states defined by PND score and N-terminal 
prohormone B-type natriuretic peptide (NT-proBNP) levels, 
OLT, and death. The CADTH reanalysis included modifica-
tions to harmonize the simulation of the clinical effects of 
patisiran, inotersen, and BSC, in order to enable a sequen-
tial cost-effectiveness analysis. The reanalysis also included 
an assumption of no difference in treatment-specific utilities 
and health state costs and removed the treatment effect of 
patisiran on cardiac outcomes. The CADTH reanalysis found 
that inotersen was extendedly dominated by the other tre-
atments; in other words, inotersen was found less efficient 
than a combination of patisiran and BSC (21).

At the request of HAS, the manufacturer of patisiran 
submitted an additional comparison with inotersen as a 
scenario analysis; however, it was deemed inadequate and 
subsequently not considered in the assessment (29). The 
HAS evaluation of inotersen indicated that the manufacturer 
developed a comparison with patisiran, but did not submit it 
to the agency for assessment (30).

Summary of the clinical and comparative economic evidence 
of the HTA appraisal

The summary of the clinical and comparative pharma-
coeconomic evidence from the HTAs reports is presented in  
Table II. 

Discussion

When assessed individually, all HTA agencies highlighted 
areas of differentiation between the two treatments. While 
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TABLE II - Summary of the clinical and comparative economic evidence of HTAs reviewed 

HTA Agency Patisiran Inotersen

NICE (15,20) Recommended within its marketing authorization, under 
commercial arrangement.

Considerable clinical benefits in terms of stopping disease 
progression and potentially reversing the condition in the 
longer term. 

Recommended within its marketing authorization, under 
commercial arrangement.

Important clinical benefits by slowing the disease 
progression.

Insufficient evidence on the long-term health benefits.

SMC (22,23) Accepted for use within NHS Scotland.

Patisiran represented a “major therapeutic advancement” 
and improved HRQoL and reduced disability compared with 
BSC. 

Accepted for use within NHS Scotland.

Inotersen considered a “therapeutic advancement” which 
slowed the progression of polyneuropathy. 

CADTH (21) CADTH recommends that patisiran should be reimbursed 
for its indication with conditions.

The CADTH reanalysis of the manufacturer model found 
that inotersen was extendedly dominated by patisiran.*

CADTH recommends that inotersen should be reimbursed 
for its indication with conditions.

No comparative assessment was found in the CADTH 
assessment of inotersen, which only included an economic 
model comparing inotersen with BSC. 

G-BA (18,19) A considerable additional benefit of patisiran exists. The additional benefit of inotersen is nonquantifiable.

HAS† (16,17) Place in the treatment strategy: A first-line treatment. 

 
SMR: Important.

ASMR: Moderate improvement in actual benefit (ASMR III). 

ISP: Patisiran may have an impact on public health.

Place in the treatment strategy: A second-line treatment 
for patients who are unable to receive patisiran. 

SMR: Important.

ASMR: Minor improvement in actual benefit (ASMR IV). 

ISP: Inotersen is unlikely to have an impact on public health.

TLV (25,26) Statistically significant effect on several clinical and patient-
reported outcomes.

Statistically significant effect on several clinical and patient-
reported outcomes. 

The treatment is associated with certain contraindications 
and need for monitoring.

ICER (24) Moderate certainty of a substantial net health benefit 
compared to BSC.

High certainty of at least a small net health benefit 
compared to BSC. 

The net health benefit for patisiran was incremental or 
better than that of BSC (B+).

Moderate certainty of a comparable, small, or substantial 
net health benefit compared to BSC.

High certainty of at least a comparable net health benefit 
to BSC. 

The net health benefit for inotersen as comparable or 
better to that of BSC (C+).

Infarmed Infarmed recommended patisiran be reimbursed for the 
full indication in hATTR amyloidosis patients with stage 1 or 
stage 2 polyneuropathy. 

Infarmed recommended that inotersen be reimbursed 
for the treatment of patients with hATTR amyloidosis 
stage 2 polyneuropathy and patients in stage 1 who do 
not respond, who are intolerant, or ineligible for previous 
pharmacological treatment with tafamidis (33). 

AEMPS AEMPS funded both treatments for their respective 
indications without restriction.

Both reports noted that an unadjusted indirect comparison 
showed an apparent greater effect of patisiran over 
inotersen on neuropathy.

The report for patisiran also noted a difference in safety 
profiles between the two treatments, characterized by 
infusion reactions and ocular alterations for patisiran; and 
thrombocytopenia, risk of bleeding, and glomerulonephritis 
for inotersen.

AEMPS = Agencia Española de medicamentos y productos sanitarios; BSC = best supportive care; CADTH = Canadian Agency for Drugs and Technologies in 
Health; G-BA = Gemeinsamer Bundesausschuss; HAS = Haute Autorité de santé; HRQoL = health-related quality of life; HTA = health technology assessment; 
ICER = Institute for clinical and economic review; ISP = Intérêt de santé publique (public health interest); NICE = National Institute for Health and Care Excellence; 
SMR = Service médical rendu (medical service rendered); TLV = Tandvårds-och Läkemedelsförmånsverket (The Dental and Pharmaceutical Benefits Agency).
*The CADTH appraisal of patisiran included a comparative economic analysis of patisiran, inotersen, and BSC. No other economic appraisals were reported as the 
results of the independent manufacturer models were not comparable due to methodological differences. 
†ASMR (Improvement in medical service rendered): ASMR I = majeure (major), ASMR II = importante (important), ASMR III = modérée (moderate), ASMR IV = 
mineure (minor), ASMR V = inexitante (inexistent).
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the HTA evaluations found both treatments improved the 
lives of patients, the majority acknowledged that the clini-
cal evidence for patisiran demonstrated the potential to 
improve neuropathy symptoms, halt and reverse neuro-
pathy progression, and maintain or improve patients’ HRQoL 
(16,20,21,24). Inotersen was described in many of the HTA 
appraisals as having the ability to stabilize or slow the decline 
in neuropathy symptoms, delay neuropathy progression, and 
slow the decline of HRQoL in hATTR amyloidosis patients 
(15,17,24,35).

The distinctions between the two treatments are fur-
ther supported by the place in therapy assessments by HAS, 
which recommended patisiran as a first-line treatment and 
inotersen as a second-line treatment for patients who were 
not able to receive patisiran (16,17). The AEMPS assessment 
for patisiran reported an apparent greater effect of patisi-
ran over inotersen; however, they acknowledged that this 
could not be confirmed due to limitations in the indirect and 
unadjusted comparison (34). ICER and the G-BA use a scale 
or matrix rating system in their appraisals and both agencies 
rated patisiran higher than inotersen using their respective 
rating systems (18,19,24). 

While no direct head-to-head trials exist to compare 
patisiran and inotersen, the aspects of clinical differentia-
tion reported by the HTA appraisals considered in this case 
study were supported by the findings of the ITC adopted 
as part of the CADTH recommendation for patisiran. The 
results of the ITC found a statistically significant difference 
between treatments; however, CADTH also concluded 
that due to the lack of published MCID for the outcomes 
measured, the clinical significance of the difference was  
unclear (21). 

The safety profiles for both patisiran and inotersen were 
reviewed by all agencies. Almost all assessments repor-
ted that the safety profile for patisiran was acceptable (16, 
19-21,25,32-36). The ICER appraisal included a recommen-
dation of a potential safety signal for complete heart block. 
However, the agency acknowledged that heart block is obser-
ved as a common symptom of cardiac involvement in hATTR 
amyloidosis (24). 

Several appraisals reported AEs of glomerulonephri-
tis and thrombocytopenia for inotersen in the NEURO-TTR 
trial, which resulted in enhanced monitoring of trial patients 
(15,17,18,24,26,33,35,36). TLV expressed concern with the 
safety profile for inotersen despite the additional monito-
ring (26). 

While the HTA economic conclusions were difficult to 
compare, CADTH performed a reanalysis of the patisiran 
manufacturer model that included three comparators (pati-
siran, inotersen, and BSC). The CADTH model reported a 
sequential analysis that showed inotersen was less efficient 
than a combination of patisiran and BSC (21). 

The HTA reports included in this case study concluded 
that both patisiran and inotersen have the ability to improve 
patients’ lives. The clinical and pharmacoeconomic differen-
ces reported in the assessments may provide a useful over-
view for those seeking a more comprehensive understanding 
of the two treatments and may be of assistance to relevant 
stakeholders when considering treatment options for hATTR 
amyloidosis.
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