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January 9, 2024 
 
Institute for Clinical and Economic Review 
Two Liberty Square, Ninth Floor 
Boston, MA 02109 
Submitted via email: publiccomments@icer.org  
 
RE: Draft Evidence Report for Iptacopan and Danicopan for Paroxysmal Nocturnal 
Hemoglobinuria (PNH) 

Dear ICER Review Team: 

Alexion appreciates the opportunity to comment on ICER’s Draft Evidence Report for Iptacopan and 
Danicopan for Paroxysmal Nocturnal Hemoglobinuria (PNH).  

As a leader in rare diseases for more than 30 years, Alexion is focused on serving patients and families 
affected by rare diseases and devastating conditions, including PNH, through the discovery, development, 
and commercialization of life-changing medicines. We believe that danicopan will, pending regulatory 
approval, be an important and meaningful addition to the management of clinically significant 
extravascular hemolysis (cs-EVH) in a sub-population of patients with PNH treated with C5 inhibitors. 
Alexion remains steadfast in our commitment to ensuring that people living with PNH have access to 
novel medicines that address the unmet needs of this patient population. 

After careful review of the draft evidence report, we would like to raise three critical areas of concern for 
ICER’s consideration as it finalizes its evaluation of iptacopan and danicopan for PNH. Additionally, we 
point out a number of instances where data appear to be cited incorrectly and we request that ICER make 
the appropriate corrections. 

KEY AREAS OF CONCERN 

Alexion believes that the breakthrough hemolysis (BTH) rate used for ravulizumab in the cost-
effectiveness model does not reflect ravulizumab’s BTH rate in the population of interest 
(treatment experienced patients with cs-EVH). 

ICER assumes that the ravulizumab BTH rate is 17.14% in Table 4.5, p. 23 of the draft evidence report. 
This figure comes from the C5 inhibitor arm of the APPLY-PNH trial. As described on Table 3.2, p. 8 of 
the report, only 34.3% of patients in this trial received ravulizumab and the remainder received 
eculizumab. Therefore, the BTH rate currently used in the model is more representative of eculizumab’s 
BTH rate, which was the predominant C5 inhibitor used in the APPLY-PNH trial. Given that there is 
additional data suggesting a much lower BTH rate for ravulizumab (STUDY 301 reported 4% and 
STUDY 302 reported 0% BTH rate for ravulizumab1), we ask ICER to consider all available published 
evidence and update the current BTH rate assumption for ravulizumab. Moreover, in the ALPHA trial 
(cs-EVH population) similar observations were made, although there were no pre-defined criteria for 
BTH and BTH was reported as an adverse event based on investigator discretion.2 

Alexion believes that the comparative clinical effectiveness and long-term cost-effectiveness sections 
of the draft evidence report are inconsistent with each other. Specifically, the clinical and economic 
conclusions drawn from comparing iptacopan vs. ravulizumab are discordant.  

As ICER points out, “for treatment-naive PNH patients, we rate the evidence for iptacopan as 
insufficient (‘I’) given the lack of comparative efficacy data versus a C5 inhibitor.” Similarly, ICER 
concludes that “for treatment-experienced PNH patients on a stable C5 inhibitor with clinically 
significant EVH, we rate the evidence for iptacopan versus continuing a C5 inhibitor as promising for 
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moderate to substantial net benefit but inconclusive (‘P/I’) because of the uncertainty about the long-
term benefit and safety, particularly related to breakthrough hemolysis and the more consequential but 
less common complication of thrombosis, the consensus standard of care.” Based on ICER’s definition 
of its evidence ratings, an “I” would apply to “any situation in which the level of certainty in the evidence 
is low.” Its “P/I” rating also considers the possibility of a negative health benefit. 

Given the long-term evidence and significant clinical experience with C5 inhibitors in general, and up to 
6 years of data3,4 demonstrating the established long-term efficacy and safety of ravulizumab, which is 
the current standard of care, these ratings seem sensible. However, in contrast with the comparative 
clinical effectiveness evaluation, the cost-effectiveness section of the report assumes superior efficacy of 
iptacopan in terms of QALYs gained vs. ravulizumab. Furthermore, many of the model’s clinical inputs 
for ravulizumab were sourced from the APPLY-PNH trial, where only 34.3% of patients received 
ravulizumab and the remainder received eculizumab. 

Additionally, while the comparative clinical effectiveness evaluation appropriately characterizes the trial 
populations of APPLY-PNH and ALPHA as “Treatment-Experienced with Clinically Significant EVH 
Population,” the cost-effectiveness analysis consistently omits the fact that these trial populations had 
clinically significant EVH. Thus, we ask ICER to update the cost-effectiveness evaluation throughout 
with the appropriate and specific characterization of the trial population and in alignment with the 
comparative clinical effectiveness evaluation. 

Alexion remains concerned about the use of conventional cost-effectiveness analysis (CEA) for 
ultra-rare and orphan diseases. 

Throughout the entire ICER review process of iptacopan and danicopan for PNH, we have expressed our 
concerns about the potential unintended consequences that the use of CEA may have on patients’ access 
to innovative medicines, and we would like to reiterate our position. In our previous public comments of 
the draft scoping document, we cautioned ICER that population-based predictions could be misleading 
when dealing with highly heterogenous diseases5,6; that patient perspectives are crucial but not taken into 
consideration in the current framework; real-world evidence is not explicitly included in the comparative 
effectiveness analysis; and that conventional CEA approaches discourage further investment in 
innovative medicines for rare and orphan diseases7,8. We strongly believe that while ICER's intent may 
be to attempt to quantify the value of new medicines, its current framework, and CEA in particular, can 
pose additional access barriers to patients living with PNH and delay the use of new and improved 
medicines for populations with significant unmet need. 

DETAILED COMMENTS AND RECOMMENDATIONS 
Suggestions for change are highlighted in red. 

Page Original text Suggestions for Text Changes or Comments 
ES1 PNH is caused by uncontrolled 

activation of the complement 
pathway of the immune system 
which causes hemolysis 

Comment: 
The life-threatening consequences of PNH are 
due to uncontrolled terminal complement 
activation of all blood cell types. It is not just a 
disease of red blood cell hemolysis but also of 
terminal complement activation of white blood 
cells and platelets leading to a prothrombotic 
state. 
Recommendation: 
“PNH is caused by uncontrolled terminal 
complement activation of red and white blood 
cells and platelets leading to intravascular 
hemolysis and a prothrombic state.9” 
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This also applies to the first sentence in p. 1 of 
the Background section. 

ES1 An FDA-approved intravenous 
C5 inhibitor  
(eculizumab infusions every 2 
weeks or ravulizumab 
infusions every 8 weeks) is 
recommended for the 
treatment of symptomatic 
PNH, which comprise up to 
two-thirds of PNH patients. 

Comment: 
The references cited do not support the 
statement that symptomatic PNH comprises two-
thirds of PNH patients. Per FDA labels, 
ravulizumab and eculizumab are indicated for 
the treatment of PNH. 
Recommendation: 
“An FDA-approved intravenous C5 inhibitor  
(eculizumab infusions every 2 weeks or 
ravulizumab infusions every 8 weeks) is 
recommended for the treatment of symptomatic 
PNH.10,11, which comprise up to two-thirds of 
PNH patients.” 
This also needs to be corrected on p. 3. 

ES1 However, even with therapy, 
about 20% are transfusion-
dependent because C5 
inhibitors increase 
extravascular hemolysis 
(EVH). 

Comment: 
C5 inhibitors do not increase EVH but rather 
Extravascular Hemolysis (EVH) is a mechanistic 
consequence of treatment with C5 inhibitors and 
is believed to be caused by ongoing C3 
deposition on surviving yet defective red blood 
cells, which renders them susceptible to 
phagocytosis in the liver or spleen as they are no 
longer destroyed by IVH. 
Recommendation: 
“However, even with therapy, about 20% are 
transfusion-dependent because EVH is a 
mechanistic consequence of treatment with C5 
inhibitors and is believed to be caused by 
ongoing C3 deposition on surviving yet 
defective red blood cells, which renders them 
susceptible to phagocytosis in the liver or 
spleen.12” 

ES2 Add-on danicopan 
substantially improved 
hematologic response versus 
add-on placebo, including the 
primary endpoint of change in 
hemoglobin (+2.4 g/dL, 
p<0.001), and secondary 
outcomes of increased 
hemoglobin ≥2 g/dL from 
baseline without transfusions 
(60% versus 0%) and less 
fatigue. 

Comment: 
The change in change in hemoglobin for 
danicopan is incorrect. At 12 weeks, the change 
in hemoglobin was +2.94 g/dL with a p-
value<0.0001.13 
Recommendation: 
“Add-on danicopan substantially improved 
hematologic response versus add-on placebo, 
including the primary endpoint of change in 
hemoglobin (+2.94 g/dL, p<0.0001), and 
secondary outcomes of increased hemoglobin ≥2 
g/dL from baseline without transfusions (60% 
versus 0%) and less fatigue.” 
Please apply correction to p. 11 and Table 3.4 on 
p. 12 as well. 

1 Clone size tends to be either 
very low or very high, with 
clinically significant hemolysis 

Comment: 
When referring to hemolysis, it is critical to 
differentiate intravascular, which is life 
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typically beginning at sizes 
greater than 50% 

threatening, from extravascular hemolysis, 
which is not life-threatening.  
Recommendation: 
Please be precise throughout the document and 
refer to IVH when mentioning life threatening 
consequences and refrain from using the terms 
hemolysis more generally.  

6 Of 97 enrolled participants, 62 
were randomized to 200 mg of 
iptacopan taken orally twice 
daily, and 35 continued 
treatment with a maintenance 
dose of eculizumab 
administered intravenously 
twice weekly or ravulizumab 
administered every eight 
weeks. 

Comment: 
Please add the percent of patients in each C5 
inhibitor as detailed on Table 2.3 
Recommendation: 
“Of 97 enrolled participants, 62 were 
randomized to 200 mg of iptacopan taken orally 
twice daily, and 35 continued treatment with a 
maintenance dose of eculizumab (n=23; 65.3%) 
administered intravenously twice weekly or 
ravulizumab (n=12; 34.3%) administered every 
eight weeks.” 

9 The ALPHA trial assessed the 
health-related quality of life as 
exploratory endpoints. 

Comment: 
Please update sentence to note that FACIT-
Fatigue score was a key secondary endpoint 
while other quality of life measures were 
exploratory. 
Recommendation: 
“The ALPHA trial assessed FACIT-Fatigue as a 
key secondary endpoint and other the health-
related quality of life measures as exploratory 
endpoints.” 

11 Evidence for danicopan’s 
efficacy in PNH patients who 
are treatment-experienced on a 
stable regimen of a C5 
inhibitor but still experience 
clinically significant EVH was 
derived from the ALPHA, a 
phase 3, double-blind, 
randomized trial. 

Comment: 
Please add “placebo-controlled” to the sentence. 
Recommendation: 
“Evidence for danicopan’s efficacy in PNH 
patients who are treatment-experienced on a 
stable regimen of a C5 inhibitor but still 
experience clinically significant EVH was 
derived from the ALPHA, a phase 3, double-
blind, placebo-controlled, randomized trial.” 

11 Among 86 participants 
randomized in the phase 3, 
double-blinded ALPHA trial, 
data was available to date for 
63 (the first 75% randomized 
in a planned interim analysis). 

Comment: 
The interim analysis of the first 75% randomized 
patients was pre-specified as the primary 
analysis set of the study. 
Under the group sequential design, the positive 
results based on the interim analysis set of 63 
participants would provide primary evidence for 
efficacy in this phase 3 confirmatory trial, and 
this interim analysis set would become the 
primary analysis set.12 

Recommendation: 
“Among 86 participants randomized in the phase 
3, double-blinded ALPHA trial, data was 
available to date for 63 (approximately 75% of 
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the overall enrolment target in this protocol pre-
specified interim efficacy analysis set) 12.” 

11 At the end of 12-weeks, 
participants treated with 
danicopan add-on achieved 
greater least square mean 
change in LDH from baseline 
of -23.5 U/L versus -2.9 U/L 
in the placebo arm, but was not 
statistically significant. 

Comment: 
The statement does not acknowledge that both 
arms had near normal levels of LDH. 
Recommendation: 
“At the end of 12-weeks, participants treated 
with danicopan add-on achieved greater least 
square mean change in LDH from baseline of -
23.5 U/L versus -2.9 U/L in the placebo arm, but 
was not statistically significant, and both arms 
maintained near-normal LDH levels, 
demonstrating effective control of IVH was 
maintained with C5 inhibition in both arms.” 

17 The placebo-controlled 
ALPHA trial demonstrated 
substantial benefits for 
danicopan added-on to a C5 
inhibitor in reducing blood 
transfusions and increasing 
hemoglobin levels and more 
modest improvement in 
fatigue. 

Comment: 
The observed improvements in fatigue were 
statistically powered and considered clinically 
meaningful and thus should not be characterized 
as modest. 
Recommendation: 
“The double blind, placebo-controlled ALPHA 
trial demonstrated substantial benefits for 
danicopan added-on to a C5 inhibitor in 
reducing blood transfusions and increasing 
hemoglobin levels and a clinically meaningful 
and statistically superior more modest 
improvement in fatigue.” 

We trust that ICER will seriously consider our concerns and make the corresponding changes to the draft 
evidence report prior to finalization. We sincerely hope that the final report and interested parties who 
will participate in the upcoming public meeting will keep in mind the best interests of patients living with 
PNH. At Alexion, we remain steadfast in our commitment to ensuring patient access to our medicines. 

Warm Regards,  
 
 
  

Simu Thomas, PhD 

Vice President, Global Head HEOR & Global Medical Communications 
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One Health Plaza 
East Hanover, NJ 07936 

 
January 09, 2024 

 
 
Institute for Clinical and Economic Review 
14 Beacon Street, Suite 800 
Boston, MA 02108 

 
Re: Iptacopan and Danicopan for Paroxysmal Nocturnal Hemoglobinuria Draft Evidence Report 

 
 
Dear ICER PNH Review Team, 

Novartis Pharmaceuticals Corporation appreciates the opportunity to provide comments in 
response to the Institute for Clinical and Economic Review (ICER) Draft Evidence Report for 
Iptacopan and Danicopan for Paroxysmal Nocturnal Hemoglobinuria (PNH) published on 
December 05, 2023. Novartis is committed to working in partnership with ICER on this 
evaluation to help produce a Final Evidence Report that follows methodological best practices 
and summarizes the existing evidence in an objective manner to support appropriate discussion 
on the relative value of important treatments for patients with PNH. 

ICER should implement a variable cycle length of 1 week for the first 24 weeks, with 
efficacy beginning immediately. 

Based on the Draft Evidence Report, the long-term cost effectiveness in ICER’s model utilizes 
efficacy outcomes for iptacopan based on a 24-week cycle. However, Phase III results from the 
APPLY-PNH trial demonstrated that mean hemoglobin levels reached nearly 12 g/dL by Week 2 
and over the 12 g/dL threshold by Week 4 of treatment with iptacopan, which continued until 
Week 24, as seen in the Appendix, Figure 1.1 Therefore, assuming treatment efficacy begins at 
Week 24 does not accurately represent iptacopan’s onset of action and thus its efficacy is 
underestimated in the model. We recommend a variable cycle length of 1 week for the first 24 
weeks, assuming that treatment efficacy begins at either Week 1 or at Week 2, and every 24 
weeks thereafter. 

ICER should include ravulizumab’s real-world cost to payers—i.e., with real-world 
utilization and ASP pricing—in the economic model. 

Real-world utilization of ravulizumab is associated with higher than expected costs.2, 3 A real- 
world data analysis of claims data over 10 years found that the pharmacy costs among 171 
patients treated with ravulizumab were $1,230 per patient per month (PPPM) and increased to 
$1,606 PPPM for a subgroup of patients with higher utilization (N=26).3 Therefore, we 
recommend that ICER’s estimated ravulizumab cost reflect the costs observed in the real world. 

Also, the Draft Evidence Report does not clearly state whether the long-term cost effectiveness 
model applied a markup (6%) to the average sales price (ASP) of the drug price for ravulizumab. 
An ASP-associated markup is applied to intravenous Medicare Part B covered drugs, and 
previous ICER reviews have included it in their evaluations.4-6 Further, there is real-world 
evidence for IV infused treatment and medical costs for commercially insured patients in the first 
year of treatment being 20-60% higher than the drug costs based on their wholesale acquisition 
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price.7 We recommend that ICER account for the 6% markup and clearly state the inclusion in 
the Final Evidence Report. 

The societal perspective should be the model co-base case rather than a scenario analysis. 

The narrow payer perspective presented as the base case does not fully reflect the burden 
associated with PNH. The physical and mental impairments caused by PNH that lead to 
productivity loss for patients with PNH are important and should be highlighted by presenting 
the societal perspective as a co-base case. Physical and mental impairments caused by PNH are 
associated with considerable disruption to work and lifestyle, which may lead to substantial lost 
productivity costs.8-11 Given the median age at disease onset is around 35 years, accounting for 
productivity impacts in prime working years is especially pertinent.12 A study of 506 patients 
aged 18-59 years enrolled in the International PNH Registry as of June 2016 found that 88 
(17.4%) patients reported PNH as the reason they were either not working or working less.10 A 
US-based survey of 122 patients with PNH receiving eculizumab or ravulizumab in 2020 
included 53 (43.4%) patients who were gainfully employed. Within this subset, 47.2% of 
patients reported missing hours at work within the past 7 days. Notably, absenteeism (mean: 
11.1% [SD: 17%]), presenteeism (31.5% [27%]), work productivity impairment (36.5% [29%]), 
and daily activity impairment (39.3% [27%]) were reported among patients with PNH despite 
ongoing treatment.13 There is also evidence that mode of administration, which ICER notes in its 
Draft Evidence Report as being important to patients, can impact productivity.14 Additionally, 
results from a cost-effectiveness analysis presented at the American Society of Hematology 
(ASH) 2023 conference indicated that iptacopan oral therapy was projected to save patients and 
nurses approximately 730 and 2,920 hours, respectively, over a lifetime compared to intravenous 
(IV) ravulizumab in PNH-specific care averted.15 

While ICER does consider the modified societal perspective as a scenario analysis, we 
recommend that ICER present the societal impact perspective as a co-base case and explicitly 
take into account productivity impacts of PNH on patients as well as their caregivers. 

The evidence ICER used to model excess mortality due to major adverse vascular events 
(MAVEs) is inappropriate for the model population and does not fully reflect the evidence 
available. 

We acknowledge ICER’s concerns regarding the impact of MAVEs in PNH treatments. 
However, it is crucial to note that the source for excess mortality associated with MAVE 
occurrence cited in the economic model is based on a retrospective analysis of patients who had 
not received eculizumab, which is not in line with the treatment experienced inclusion criteria in 
the model.16 Furthermore, long-term studies of eculizumab have found that survival among 
treated patients was significantly better than similar patients managed before eculizumab (P < 
0.001).17 One study among 4,118 patients with PNH with ≥14 years of follow-up data found 49% 
higher survival among patients during eculizumab-treated time compared to untreated time.18 

Additionally, the one iptacopan-treated patient in the APPLY-PNH trial that experienced a 
MAVE continued to receive iptacopan as the event was considered unrelated to the therapy.19 

Therefore, we recommend ICER follow the methodology used in other published cost- 
effectiveness models which apply a general population level mortality, with no excess mortality 
associated with MAVE among patients with PNH.20, 21 
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Finally, in the Draft Evidence Report, ICER stated the value of disutility used for MAVE to be - 
0.00064, which was assumed to last one model cycle (24 weeks). However, the duration of 
treatment of a MAVE varies by the type of event and can be resolved in as short as 3 weeks. 
Therefore, ICER’s model overestimates disutility from MAVE, and we recommend ICER 
account for MAVE duration more accurately in its economic model.22 

Other Considerations 

1. We agree with ICER that there are several contextual considerations and other 
benefits/disadvantages that should be taken into account. 

Benefit of oral therapies and patients’ ability to manage and sustain treatment given the 
complexity of regimen. 

Oral therapies provide a means of overcoming accessibility barriers for patients living in more 
remote rural areas which require greater travel. C5 inhibitors are administered intravenously 
every 2 or 8 weeks depending on the type. A study estimated that treating 100 patients with PNH 
with eculizumab for 2 years in a clinic would necessitate 25,920 hours of travel, administration, 
and recovery, generating $518,400 in lost productivity. The corresponding estimate for 
ravulizumab was $184,800, given its reduced dosing frequency.23 A second study estimated that 
a US patient with PNH would spend 249 hours in treatment with eculizumab over 2 years, which 
decreased by 77% with IV ravulizumab and by 89% with subcutaneous ravulizumab.14 

Furthermore, a cost-effectiveness analysis found that iptacopan oral therapy is projected to save 
patients and nurses approximately 730 and 2,920 hours, respectively, over a lifetime compared to 
IV ravulizumab in PNH-specific care averted.15 

Patients’ and caregivers’ ability to achieve major life goals, related to education, work, or 
family life. 

The economic burden associated with PNH is substantial, with key drivers including 
hospitalizations, transfusions, and lost productivity.24 An analysis of data from the International 
PNH Registry—which included 377 patients who had a PNH diagnosis regardless of clone size, 
other bone marrow disorders (BMD), symptoms, or treatments—found that among 109 patients 
who worked at a paid job, 30% had missed work in the preceding 6 months due to PNH.25 In 
another analysis of 229 patients enrolled in the International PNH Registry who started 
eculizumab treatment before August 1, 2016, emergency room visits (incidence rate ratio [IRR]: 
0.33 [95% confidence interval (CI): 0.20-0.54]) and number of missed workdays due to PNH 
symptoms (IRR: 0.48 [95% CI: 0.25-0.93]) decreased after eculizumab initiation. 

2. ICER should consider additional cost-offsets due to iptacopan in the shared savings 
scenario analysis. 

The shared savings scenario analysis undertaken by ICER does not consider the societal 
perspective and other value elements such as insurance value for treatment for rare diseases like 
PNH. Importantly, in this scenario, the comparator is de facto no treatment rather than the 
standard of care, which is against economics best practices. To make this analysis more robust, 
ICER should take into consideration other cost-offsets from productivity and treatment 
adherence from a less complex regimen, which are reflected in the societal perspective scenario 
analysis of the model. 
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3. Although ICER’s economic model does not include treatment-naïve patients, iptacopan 

is approved by the US Food and Drug Administration (FDA) for adults with PNH. 

Iptacopan is approved by the FDA for adults with PNH. Iptacopan was studied in both 
complement inhibitor-experienced adults with PNH and complement inhibitor-naive adults with 
PNH.26 The FDA label for iptacopan provides efficacy results from APPOINT-PNH, stating 
77.5% treatment-naïve patients (31/40) achieving a sustained increase (between Day 126 and 
Day 168) in hemoglobin levels from baseline of ≥ 2 g/dL in the absence of RBC transfusions 
based on central laboratory hemoglobin values. In a sensitivity analysis, 87.5% (95% CI: 73.2%, 
95.8%) of patients (35/40) achieved a sustained increase (between Day 126 and Day 168) in 
hemoglobin levels from baseline of ≥2 g/dL in the absence of RBC transfusions, including local 
laboratory hemoglobin values when central laboratory hemoglobin values were not available. We 
note ICER’s concern on the single-arm nature of the APPOINT-PNH trial. We reiterate that it 
was designed as a single-arm trial as a placebo-controlled design was considered unethical in 
countries where anti-C5 therapies were available considering the evidence of iptacopan’s benefit 
in interim analyses of the Phase II X2201 and X2204 studies.27, 28 Additionally, this supported 
the registration of iptacopan as a treatment for countries where, at the time of study initiation, 
anti-C5 therapies were not available (e.g., China), thus an active comparator design was not 
possible. 

4. The use of 21% as the percentage of patients not controlled on current therapy in the 
budget impact model is inappropriate if applied to the entire prevalent population. 

The budget impact analysis uses the estimate from Kulasekararaj et al. (21%) as the filter for 
percentage of patients that are treated with eculizumab, which would translate to those 
experiencing a clinically significant extravascular hemolysis and would be eligible to switch to 
iptacopan or danicopan as an add-on therapy.29 However, the budget impact model structure does 
not mention a filter for the proportion of patients receiving any treatment for PNH, so this 
proportion may be inappropriate if applied to the entire prevalent population. Based on a real- 
world analysis of treatment patterns among newly diagnosed patients with PNH, 26.4% are 
treated with any PNH-indicated medication.30 We suggest that ICER use this estimate of the 
percentage of C5 inhibitor-naïve patients being treated as a preliminary filter, and then apply the 
percentage not controlled to this subgroup of treated patients with PNH. 

Novartis appreciates the opportunity to provide comments to ICER’s evaluation of treatments for 
PNH. We hope these comments will contribute to a more robust Final Evidence Report. 

 
 
Sincerely, 

 
Vamsi Bollu, PhD, MBA 
Executive Director, Oncology TA Head 
US Health Economics and Outcomes Research (HE&OR) 
Novartis Pharmaceuticals Corporation 
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Figure 1. Mean Hb over time during the 24-week randomized treatment period of APPLY-PNH, 
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January 9, 2023 
 
Dr. Steven D. Pearson 
President 
Institute for Clinical and Economic Review 
Two Liberty Square, Ninth Floor 
Boston, MA 02109 

Dear Dr. Pearson,  

The Partnership to Improve Patient Care (PIPC) appreciates the opportunity to comment on the Institute 
for Clinical and Economic Review (ICER) assessment of Iptacopan and Danicopan for Paroxysmal 
Nocturnal Hemoglobinuria. 

PNH is a rare blood disease, causing red blood cells to break apart because the surface of a person’s 
blood cells is missing a protein that protects them from the body's immune system. As a result, 
hemoglobin is released. Experts estimate between 400 and 500 cases of PNH are diagnosed in the U.S. 
each year.1 The condition presents burdens on patients related to travel, pregnancy and risks related to 
illness and surgery.2 Therefore, it is imperative for ICER to directly engage with patients to understand 
their real-world experiences with the disease and its impact on their lives, as well as their clinicians 
managing the disease and adverse events. As you have heard from patients, there is a significant need 
for more treatment options for PNH patients and equitable access to those options. 

As ICER conducts its assessment of treatments for PNH, PIPC urges it to consider the following 
comments related to its model.  

ICER’s choice of model underestimates the complexity of PNH and ignores major aspects of 
disease burden. 
 
As PIPC has pointed out in the past, ICER tends to oversimplify models, which can frequently lead to 
assessments that do not account for the true burden of disease. ICER’s PNH model is a simple three-
state model that relies heavily on whether the PNH patient has reached a specific level of released 
hemoglobin, and subsequently whether that patient becomes transfusion dependent. This is an 
oversimplification of a complex condition. 
 
Chronic anemia, fatigue, and the need for transfusion are common outcomes for patients with PNH. Yet, 
chronic anemia and fatigue are not incorporated into the ICER model. Including them would present a 
more holistic picture of the patient experience and improvement with treatment.  Transfusion is 
included, but without significant regard for variance between the treatment arms, so the model is not 
able to present an accurate picture of the disease and potential treatment effects. The longer-term 
impacts of transfusion dependence and iron overload are also ignored by the model, which is a source of 

 
1 https://www.aamds.org/diseases/pnh 
2 https://www.aamds.org/diseases/pnh 
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considerable burden to PNH patients.3 Transfusion dependence has a negative effect on a patient’s 
quality of life and also requires substantial resources, including hospital admissions.4 Spending some 
time to more thoroughly include these factors in the model would have presented both a more 
representative picture of patient improvement and potential cost savings related to treatment.  
 
ICER should rely more heavily on real world evidence.  
 
ICER has derived utility data from RCT data but could have chosen to run scenarios using utilities from 
real world studies or PNH cohorts. There are numerous reasons for preferring real-world cohort-based 
estimates of utilities, as clinical trials are renowned for recruiting “healthier” patients than those people 
who make up the real-world population of need.5,6 It is also well known that trials tend to include a 
placebo effect on patients in the comparator arm.7,8 In addition, patients in RCTs tend to receive far 
more non-treatment specific care and attention; symptom management interaction with clinicians and 
other medical staff, than the average patient in a real world setting.9 As such quality of life measures in 
patients’ non-response states are often higher for patient in RCTs than in real world cohort studies. 
Given this reality, relying on RCT data for utilities does not provide an accurate picture of the quality of 
life of the holistic patient population. To gain a more comprehensive understanding of improvement 
with treatment, ICER would do better to rely on real world evidence as the basis for its models.  
 
ICER should make more of an effort to address patient heterogeneity.  
 
PNH is a clinically heterogeneous disease. For example, for some patients, disease progression is 
characterized by florid intravascular, complement-mediated hemolysis, whereas in others, bone marrow 
failure dominates the clinical picture with modest or even no evidence of hemolysis observed.10 
 
If the purpose of ICER is to provide insight into decision-making around the value of any new therapy 
for patients, it needs to produce an estimate – or a range of estimates – for as many of that wide range of 
patients, or patient types, as is possible. ICER’s current model does not do this. Instead, ICER defers to 
the “average patient.” This does not provide useful information on value that reflects a diverse 

 
3 McKinley C, Richards S, Munir T, et al. Extravascular hemolysis due to C3-loading in patients with PNH treated with 
eculizumab: defining the clinical syndrome. Blood. 2017;130(Suppl 1):3471. 
4 Platzbecker U, Hofbauer LC, Ehninger G, Holig K. The clinical, quality of life, and economic consequences of chronic 
anemia and transfusion support in patients with myelodysplastic syndromes. Leuk Res. 2012;36(5):525-36. 
5 Bartlett C, Doyal L, Ebrahim S, Davey P, Bachmann M, Egger M, Dieppe P. The causes and effects of socio-demographic 
exclusions from clinical trials. Health Technology Assessment (Winchester, England). 2005;9(38):iii-152. 
6 Shrier I, Boivin JF, Steele RJ, Platt RW, Furlan A, Kakuma R, Brophy J, Rossignol M. Should meta-analyses of 
interventions include observational studies in addition to randomized controlled trials? A critical examination of underlying 
principles. American journal of epidemiology. 2007 Nov 15;166(10):1203-9. 
7 Hussain‐Gambles M, Atkin K, Leese B. Why ethnic minority groups are under‐represented in clinical trials: a review of the 
literature. Health & social care in the community. 2004 Sep;12(5):382-8. 
8 Glasziou PP, Simes RJ, Gelber RD. Quality adjusted survival analysis. Statistics in medicine. 1990 Nov;9(11):1259-76. 
9 West J, Wright J, Tuffnell D, Jankowicz D, West R. Do clinical trials improve quality of care? A comparison of clinical 
processes and outcomes in patients in a clinical trial and similar patients outside a trial where both groups are managed 
according to a strict protocol. BMJ Quality & Safety. 2005 Jun 1;14(3):175-8. 
10 Parker CJ. Update on the diagnosis and management of paroxysmal nocturnal hemoglobinuria. Hematology 2014, the 
American Society of Hematology Education Program Book. 2016 Dec 2;2016(1):208-16. 
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population. It is well established that generating and reporting of differential value assessment estimates 
across subgroups leads to substantial health gains, both through treatment selection and coverage.11,12 If 
ICER seeks to develop reports that provide actionable and reliable information to health policy decision 
makers about the value of new therapies, it needs to move away from the assumption that all patients are 
average – an important step toward health equity.  
 
ICER’s model does not account for the true cost of PNH.  
 
As PIPC has commented to ICER in the past, ICER’s assessments would be more credible and more 
accurately depict value if they incorporated full societal costs and not just costs to the health care 
system. That being said, this model omits even some obvious costs to the health care system. 
Specifically, the model appears to capture only treatment cost and transfusion cost data. This does not 
paint a full picture, as patients with PNH will have many interactions with the healthcare system, in both 
inpatient and outpatient clinical settings, alongside the transfusion costs.  
 
The paper that the ICER model references for its unit cost for transfusions13 clearly states that the cost of 
transfusions is just a tiny fraction of overall healthcare costs associated with PNH. In this study it was 
estimated that a transfusion-dependent PNH patient’s transfusion costs make up just $30,000 of an 
annual mean of $409,000 per year, the bulk of which are made up from outpatient visits and inpatient 
costs of $190,000 and $170,000 respectively. The paper suggests that a transfusion-dependent PNH 
patient may have total annual healthcare costs in the region of $409,000 as compared to a transfusion-
free PNH patient of around $190,000. As both Iptacopan and Danicopan show rates of transition to 
transfusion dependent state at just a fraction (5-27%) of that in the ravulizumab arm (0.036 compared to 
0.739 – 5%; 0.167 compared to 0.619; 27%), this would be a meaningful input.  
 
Despite this data, ICER’s model does not capture the savings of patients being on a drug that reduces the 
annual rate of a patient moving from a state that costs $200,000 per year to a state that costs $400,000 
per year. Instead, it shows each patient having comparable annual “non-drug” costs over five years and 
that total “non-drug” cost is a maximum of $104,000 over five years. These numbers do not reflect the 
research ICER cites. PIPC urges ICER to take a closer look at its inputs and ensure it is capturing the 
full value of the treatments in question.  
 
Conclusion 
 
PIPC urges ICER to consider models that do not rely on quality-adjusted life years or equal value of life 
year gained measures in its studies. A model that allows for consideration of the complexity of a disease, 
the impact of treatment for different subpopulations, and the broader set of costs and savings for 

 
11 Basu A. Economics of individualization in comparative effectiveness research and a basis for a patient-centered health 
care. Journal of health economics. 2011 May 1;30(3):549-59. 
12 Espinoza MA, Manca A, Claxton K, Sculpher MJ. The value of heterogeneity for cost-effectiveness subgroup analysis: 
conceptual framework and application. Medical Decision Making. 2014 Nov;34(8):951-64. 
13 Cheng WY, Sarda SP, Mody-Patel N, Krishnan S, Yenikomshian M, Mahendran M, Lejeune D, Yu LH, Duh MS. Real-
world healthcare resource utilization (HRU) and costs of patients with paroxysmal nocturnal hemoglobinuria (PNH) 
receiving eculizumab in a US population. Advances in Therapy. 2021 Aug;38:4461-79. 
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patients, medical and non-medical, would allow for a more accurate value assessment. We look forward 
to ICER’s consideration of our comments in the final report and  
 
Sincerely, 
 

 
Tony Coelho  
Chairman 
Partnership to Improve Patient Care  
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