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Abstract

Paroxysmal nocturnal hemoglobinuria (PNH) is a rare, chronic, acquired, hematologic, life-threatening disease characterized
by thrombosis, impaired bone marrow function, and complement-mediated hemolysis. The PEGASUS phase III clinical
trial demonstrated superiority of pegcetacoplan over eculizumab regarding improvements in hemoglobin levels in patients
with suboptimal response to prior eculizumab treatment. The objective of this post hoc analysis was to compare the patient-
reported outcome (PRO) response rates observed among PEGASUS participants and the relationships between their PRO
scores with clinical and hematological parameters. Data from the 16-week randomized, controlled (1:1 to pegcetacoplan or
eculizumab) period of the PEGASUS trial included comparisons of weekly PRO measurements taken using the Functional
Assessment of Chronic Illness Therapy-Fatigue (FACIT-F) scale and the European Organization for Research and Treatment
of Cancer Quality of Life Questionnaire Core-30 (EORTC QLQ-C30) scales. A clinically meaningful FACIT-F response was
defined as an increase from baseline of >5 points. Convergent validity was assessed using conventional threshold correlations
between FACIT-F, EORTC QLQ-C30, and laboratory parameters. A clinically meaningful improvement in FACIT-F score
was seen in 72.2% of pegcetacoplan-treated patients compared to 22.9% of eculizumab-treated patients. At week 16, the
FACIT-F total score correlated with hemoglobin levels (r=0.47, p< 0.0001), absolute reticulocyte count (r=—0.37, p<0.01),
and indirect bilirubin levels (r=—0.25, p<0.05). Clinically meaningful improvements in pegcetacoplan-treated patients were
also observed for multiple EORTC scales. Fatigue and other self-reported outcomes were correlated with clinically meaning-
ful improvements in clinical and hematological parameters. Clinical trial registration: NCT03500549
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Introduction function, complement-mediated hemolysis, and anemia [1].

The clinical manifestations of PNH are associated with sig-
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nificant impairments in physical and social functioning as
well as global health status [2]. Frequently reported symp-
toms include fatigue, dyspnea, hemoglobinuria, and pain [2,
3]. These symptoms, among a variety of others reported,
may significantly reduce the health-related quality of life
(HRQoL) and productivity of patients with PNH [3]. Instru-
ments such as the Functional Assessment of Chronic Illness
Therapy-Fatigue (FACIT-F) scale and European Organisa-
tion for Research and Treatment of Cancer Quality of Life
Questionnare-C30 (EORTC QLQ-C30) have been devel-
oped to assess the effects of treatment on outcomes such as
fatigue and physical function from the patient’s perspective.
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Assessments of patient-reported outcomes (PRO) are par-
ticularly important in disease states such as PNH, where
patients’ HRQOL is largely affected by symptoms of disease
progression.

Prior to 2007, the main treatment options for PNH were
supportive and included blood transfusions, erythropoiesis-
stimulating agents, corticosteroids, anabolic steroids,
iron therapy, and thrombosis prophylaxis [4, 5]. The
development of terminal complement C5 inhibitors, such
as eculizumab and ravulizumab, has provided highly
effective therapies that control intravascular hemolysis
in patients with PNH. However, these therapies appear
to have some limitations. For example, between 27 and
39% of eculizumab- or ravulizumab-treated patients may
experience breakthrough hemolysis due to insufficient
complement inhibition [6-9]. In addition, patients remain
anemic and transfusion-dependent despite treatment with
eculizumab and ravulizumab; one study reported that
approximately 50% of patients treated with eculizumab and
up to 40% of patients treated with ravulizumab had at least
one transfusion in the previous year [10-13]. Additionally,
eculizumab- and ravulizumab-treated patients have also
reported considerable loss of work-related productivity,
greatly diminished ability to work, and limitations in their
usual activities [9, 14].

Pegcetacoplan is a pegylated molecule that targets
the complement C3 protein, thereby controlling both
intravascular and extravascular hemolysis [15] and
regulating the subsequent activation of effector functions in
the complement cascade. Primary results from the phase I1I
PEGASUS trial (NCT03500549) that assessed the efficacy
and safety of pegcetacoplan compared to eculizumab
demonstrated that pegcetacoplan was superior to eculizumab
in change from baseline to week 16 in hemoglobin level,
the primary endpoint of the study, in PNH patients with
hemoglobin levels <10.5 g per deciliter despite eculizumab
therapy. Moreover, patients treated with pegcetacoplan
experienced a substantial reduction in fatigue at week
16 compared to baseline, a secondary endpoint, that was
measured using the FACIT-F scale [16]; this reduction
was maintained at 48 weeks [17]. Evaluation of another
secondary endpoint, EORTC QLQ-C30, also showed
improvements in the pegcetacoplan group across all scales,
with the exception of diarrhea.

Although the initial analysis of the PEGASUS
study reported the primary and secondary endpoints,
including FACIT-F and the EORTC QLQ-C30, additional
information about the study participants and their reported
outcomes were available. FACIT-F and EORTC QLQ-
C30 were measured weekly along with weekly laboratory
measurements of hemoglobin, absolute reticulocyte count,
and indirect bilirubin. Collectively, these have not been
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previously reported at each time point. Further, our analysis
sought to evaluate different thresholds of clinical response,
or clinically important differences. Finally, there is little
known about the associations between laboratory measures
that are commonly evaluated by clinicians of patients with
PNH and their associations with patient-reported fatigue. By
evaluating the associations between laboratory and patient-
reported parameters, clinicians and patients can better
understand and track the impact of PNH on daily life. In this
post hoc analysis of the Phase IIl PEGASUS trial data, we
compared PRO response rates observed among PEGASUS
participants and the relationships between their PRO scores
and clinical and hematological parameters.

Methods

PEGASUS phase Il randomized controlled trial study
design

The PEGASUS study design and results have been
previously published [16]. Briefly, 80 participants were
randomized across 44 multinational sites. The PEGASUS
protocol was approved by ethics committees at participating
sites, and all patients provided written informed consent.
Eligible patients in PEGASUS included men and women
>18 years of age with a diagnosis of PNH by high-sensitivity
flow cytometry who had hemoglobin levels <10.5 g/dL,
while receiving stable doses of eculizumab for >3 months
before screening. The trial treatment period consisted of
three parts: (1) a 4-week run-in period in which all patients
continued their current dose of eculizumab, with the addition
of twice weekly subcutaneous pegcetacoplan 1080 mg; (2)
a 16-week randomized, controlled period in which patients
were randomized 1:1 to eculizumab or pegcetacoplan as
monotherapies; and (3) a 32-week open-label period in
which all patients received pegcetacoplan (with eculizumab
for the first 4 of those 32 weeks (Fig. 1)). The primary
outcome of the randomized controlled PEGASUS trial was
the change in hemoglobin level from baseline to week 16
[16]. Secondary outcomes included FACIT-F total score
(version 4) and EORTC QLQ-C30 (version 3) total scores
at week 16.

In the present analysis, a sample size calculation was not
performed, as these analyses examine PROs by different
definitions of responsiveness and their correlations between
laboratory parameters, which were not preplanned at the
start of PEGASUS. The current analysis also reports on
the 16-week head-to-head period, as the crossover study
design did not permit a comparative analysis in the 32-week
open label period in which all participants received only
pegcetacoplan.
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Patient-reported outcome instruments

The FACIT-F is a 13-item tool that measures an individu-
al’s level of fatigue during their usual daily activities over
the past week (https://www.facit.org/measures/FACIT-F)
[18]. The FACIT-F has been validated in a PNH population
where a qualitative content validity study was completed in
29 patients from four countries (United States [US], United
Kingdom [UK], Spain, and France) [19]. Each item is rated
on a 5-point (0—4) rating scale. The total score range is there-
fore 0 to 52, with most items reverse-scored so that higher
scores indicate less fatigue. The FACIT-F was measured
weekly for 16 weeks following randomization.

The EORTC QLQ-C30 questionnaire is a 30-item patient-
reported outcome that incorporates nine multi-item scales
including five functional scales (physical, role, cognitive,
emotional, and social), three symptom scales (fatigue, pain,
and nausea and vomiting), and global health and quality-of-
life scales [20]. The remaining single items assess additional
symptoms commonly reported by cancer patients such as dysp-
nea, appetite loss, sleep disturbance, constipation, and diarrhea,
as well as the perceived financial impact of disease burden and
treatment. Items are rated on 4-point rating scales, except for
two items on global health status/QoL, which use seven-point
rating scales. Scores range from 0 to 100; a high score for a
functional scale denotes a high level of functioning, whereas
a high score for a symptom scale/single item represents a high
level of symptomatology [20]. The EORTC QLQ-C30 was
measured weekly for 16 weeks following randomization.

Paper-based versions of the FACIT-F and EORTC QLQ-
C30 questionnaire were self-administered by patients at each
clinic visit.

Post hoc analysis

In this manuscript, we report post hoc comparisons of
FACIT-F and EORTC QLQ-C30 patient-reported response

Analysis Period

rates from the 16-week randomized, controlled period of the
PEGASUS trial as well as the relationships between PRO
scores and clinical and hematological parameters.
Responsiveness, the ability of our analysis to detect
underlying change, was included to evaluate the extent to
which EORTC QLQ-C30 and FACIT-F detected a true
change among the patients known to have a change in their
clinical status [21]. For responsiveness measures [21] of
the FACIT-F and EORTC QLQ-C30, participants were
grouped into the following anchors from baseline to week
16 by (1) degree of hemoglobin levels improvement: <1 g/
dL (“non-responders™), >1 to <2 g/dL (“partial respond-
ers”), and >2 g/dL (“responders”), (2) a decrease in absolute
reticulocyte count (>median [70x10° cells/L] vs. <median
[70x10° cells/L]), and (3) a decrease in indirect bilirubin
levels (>median 7.6 pmol/L vs. <median 7.6 pmol/L).

Statistical analyses

Data are presented for the full analysis set (all patients
randomized to treatment who received >1 dose of study drug
and who had >1 post-baseline assessment). Importantly, in
the previous publication of the PEGASUS study results [16],
transfusions were classified as intercurrent events that could
confound the primary outcome of change in hemoglobin and,
consequently, data after the first transfusion were censored
among those receiving a transfusion. Numerous factors are
associated with hemoglobin variability including red blood
cell transfusions, infections, and inflammation, which provides
the rationale for the analysis recommendations from the FDA
and which resulted in excluding transfused patients from the
primary outcome analysis [22]. In contrast to previous results
from the PEGASUS study, the analyses presented here include
all available patients regardless of intercurrent events. Thus,
the entire available patient sample was used when evaluating
the association between the primary efficacy endpoint of
hemoglobin and FACIT-F or EORTC QLQ-C30.
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In this paper, we use the term clinically important dif-
ference (CID), which is best estimated as a range of the
PRO score to reflect a change that is meaningful to patients.
In this case, we set the CID for FACIT-F as >5 points; a
value that comfortably exceeds the likely minimal clinically
important difference.

Descriptive statistics were used to characterize the patient
population. Between-treatment group comparisons were per-
formed using a mixed effect model for repeated measures
(MMRM). The model included fixed categorical effects for
treatment group, study visit, stratification variables, and the
study visit-by-treatment group interaction, as well as the
continuous, fixed covariate of baseline parameters level.

For convergent validity comparisons, correlations
between FACIT-F scores and the EORTC QLQ-C30
domain and total scores with hemoglobin levels, absolute
reticulocyte count, and bilirubin levels were examined using
Spearman correlations. The strength of the correlation was
interpreted using the following guidance, where the abso-
lute value of correlation coefficient values of 0.2-0.3 were
generally regarded as “weak,” 0.3-0.5 as “moderate,” and
>0.5 as “strong” [23].

All statistical tests were two-sided and used a significance
level of 0.05, unless otherwise noted. All analyses were per-
formed using SAS version 9.4 (Cary, North Carolina, US).

Results

Patient demographics and clinical characteristics were gen-
erally balanced between the pegcetacoplan and eculizumab
treatment groups (Table 1). Patients in the pegcetacoplan
treatment group had a mean (standard deviation [SD]) age of

Table 1 Patient demographic and clinical characteristics

Characteristic Total (N=80)

PEG (N=41) ECU (N=39)

Age in years (mean, SD) 50.2 (16.3) 47.3 (15.8)
Sex (n, % male) 14 (34.1) 17 (43.6)
BMI (mean, SD) 26.7 (4.3) 25.9 (4.3)
Race (n, % yes)
White 24 (58.5) 25 (64.1)
Asian 5(12.2) 7(17.9)
Black or African American 2(4.9) 0(0.0)
Other 0 (0.0) 1(2.6)
Missing 10 (24.4) 6 (15.4)
Ethnicity (n, % yes Hispanic or Latino) 2 (4.9) 1(2.6)
Height in centimeters (mean, SD) 167.7 (10.3) 169.1 (8.7)
Weight in kilograms (mean, SD) 759 (18.8)  74.6 (16.6)

BMI, body mass index; ECU, eculizumab; PEG, pegcetacoplan; SD,
standard deviation
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50.2 (16.3) years and 34.1% were male. Patients in the eculi-
zumab treatment group had a mean age of 47.3 (15.8) years;
43.6% were male and 64.1% were white. For the FACIT-
F, the overall compliance rate was 91% at week 16. Five
pegcetacoplan-treated patients and two eculizumab-treated
patients did not complete the PRO at week 16.

The mean (SD) FACIT-F total score at baseline was 32.2
(11.4) for pegcetacoplan-treated patients and 31.6 (12.5) for
eculizumab-treated patients. The change in mean FACIT-F
total score from baseline to week 16 was reported previ-
ously [16]. At week 16, least squares change from baseline
reported as mean (standard error [SE]) in FACIT-F total
score was significantly higher for patients in the pegceta-
coplan treatment group (9.65 [1.64]) compared to those in
the eculizumab treatment group (—1.7 [1.5]; p=<0.0001).

The proportion of FACIT-F Score responders by
responder threshold from baseline to week 16 is shown in
Fig. 2. A clinically meaningful individual improvement in
FACIT-F score (>5) was achieved in 72.2% of pegcetaco-
plan-treated patients compared to 22.9% of eculizumab-
treated patients. Mean FACIT-F total scores at baseline and
week 16 for each treatment group are shown in Supplemen-
tal Fig. 1A.

For the EORTC QLQ-C30, the overall compliance rate
was 90% at week 16. Five pegcetacoplan-treated patients
and three eculizumab-treated patients did not complete
the PRO at week 16. A summary of baseline and change
from baseline in EORTC QLQ-C30 functional domains and
symptom scales at week 16 is shown in Table 2. Clinically
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Fig.2 FACIT-F score % responders from baseline to week 16. CID,
clinically important difference; ECU, eculizumab; FACIT-F, Func-
tional Assessment of Chronic Illness Therapy—Fatigue; ICE, intercur-
rent events; PEG, pegcetacoplan. *Mean Hg (g/dl) for ECU (>3 CID)
= —0.20 and PEG (>3 CID) = 3.10; "Mean Hg (g/dl) for ECU (>4
CID) = —0.22 and PEG (>4 CID) = 3.13; “Mean Hg (g/dl) for ECU
(=5 CID) = —0.07 and PEG (=5 CID) = 3.19. An increase of 3-5
points on the FACIT-F is in the range of published estimates of clini-
cally important differences [24-28]
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Table 2 Change from baselhine PEG (N=41) ECU (N=39)

in EORTC QLQ-C30 functional

domains and symptom scales at Baseline* CFB at Wk 16" Baseline® CFB at Wk 16"

week 10 Global Health Status/QoL 56.30 (20.39) 15.44 (3.05) 56.53 (20.24) -3.83 (3.13)

Functional scales
Physical functioning 71.38 (20.23) 16.20 (2.34) 72.11 (20.14) 0.53 (2.44)
Role functioning 63.82 (29.56) 16.15 (4.11) 59.65 (33.92) —6.93 (4.25)
Emotional functioning 72.36 (25.38) 6.26 (3.39) 69.59 (22.67) —2.65 (3.49)
Cognitive functioning 76.02 (24.45) 5.37 (3.21) 75.23 (25.95) —8.87 (3.34)
Social functioning 69.51 (28.84) 13.18 (3.40) 64.86 (32.82) —0.16 (3.54)
Symptom scales

Fatigue 49.59 (29.09) —22.34 (3.31) 50.29 (24.74) -0.47 (3.41)
Nausea and vomiting 3.66 (8.75) —0.10 (2.40) 5.26 (11.69) 6.13 (2.39)
Pain 19.51 (26.85) 1.31 (4.11) 15.79 (25.10) 9.48 (4.19)
Dyspnea 33.33 (27.90) —21.26 (3.61) 43.86 (32.05) —-3.86 (3.70)
Insomnia 32.52 (34.55) -9.63 (3.61) 29.82 (29.80) -5.53 (3.72)
Appetite loss 12.20 (17.88) —4.68 (2.98) 13.16 (23.94) 2.06 (3.05)
Constipation 11.38 (20.56) 3.38 (2.81) 10.81 (22.30) —5.60 (2.87)
Diarrhea 11.38 (23.11) —0.33 (3.45) 11.71 (21.11) 8.27 (3.57)
Financial difficulties 18.70 (26.93) —8.99 (3.62) 24.32 (37.39) 0.89 (3.84)

“Descriptive summary using all available data not censored for transfusion, mean (SD)
"MMRM model change from baseline to week 16, MMRM model includes all available data, LS mean

CFB (SE)

The signs (4/-) for each scale reflect the amount of improvement. For example, functional scales with a
positive value indicate improvement. In addition, bolded scores indicate a clinically meaningful change
[16, 17] in EORTC QLQ-C30 scores, which is defined as a 10-point increase in global/functional scale and
10-point decrease in symptom scale/item

CFB, change from baseline; ECU, eculizumab; EORTC QLQ-C30, European Organization for Research
and Treatment of Cancer Quality of Life Questionnaire — Core 30 Scale; LS, least squares; PEG, pegceta-
coplan; QoL, quality of life; Wk, week

meaningful improvements in pegcetacoplan-treated patients
were observed for the following domains/scales: global
health status/quality of life, physical functioning, role func-
tioning, social functioning, fatigue, and dyspnea. Mean
EORTC QLQ-C30 functional domains and symptom scales
at baseline and week 16 for each treatment group are shown
in Supplemental Fig. 1B-1E.

Convergent validity

FACIT-F and EORTC QLQ-C30 correlations with hemo-
globin levels, absolute reticulocyte count, and indirect bili-
rubin levels are displayed in Table 3. FACIT-F total scores
correlated moderately with hemoglobin levels (r=0.47,
p<0.0001; Fig. 3), and significantly, but less strongly, with
absolute reticulocyte count (r=—0.37, p<0.01), and indirect
bilirubin levels (r=—0.25, p<0.05).

Responsiveness

When all patients, regardless of treatment, were grouped into
various anchor measures, those with greater improvement

Table 3 Correlation between FACIT-F and EORTC scores and clini-
cal outcomes for both treatment groups

Hemoglobin (r) Reticulo-  Indirect
cyte count bilirubin
® ®

FACIT-F
Total score 0.47%3%%* —0.37%%* —0.25*
EORTC QLQ-C30

Global Health Status/QoL.  0.44%%%* —0.31%* —0.13
Function scale

Physical function 0.45%3%%* —0.28* —0.26*
Symptom scale

Fatigue —0.39%:%* 0.28* 0.18
Single item

Dyspnea —0.49%s#** 0.38%:* 0.26*

Correlations - *p<0.05, **p<0.01, ***p<0.001, ****p<0.0001

EORTC-QLQ-C30, European Organization for the Research and
Treatment of Cancer Quality of Life Questionnaire — Core 30 Scale;
FACIT-F, Functional Assessment of Chronic Illness Therapy -
Fatigue; QoL, quality of life; r, correlation coefficient
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Fig. 3 Hemoglobin and FACIT- 20
F scores at week 16. FACIT-F,

Functional Assessment of

Chronic Illness Therapy—

Fatigue. Green shaded bands

represent normal score ranges

for hemoglobin values and 15
FACIT-F values

Hemoglobin

Treatment:

e o o Pegcetacoplan e e e Eculizumab

in hemoglobin over 16 weeks occurred had the most
improvement in fatigue (p<0.0001). The largest reduction
in fatigue (11.3-point improvement in FACIT-F total score)
was observed in the group with an increase in hemoglobin
levels of >2g/dL (Fig. 4). Patients with a larger decrease
in absolute reticulocyte count [> median (70x10° cells/L)]
and indirect bilirubin levels [> median (7.6 pmol/L)] had
the largest reduction in fatigue (a 9.3-point improvement in
FACIT-F total score [p=0.0002] for the absolute reticulocyte
count group and a 9.22-point improvement for the indirect
bilirubin levels [p=0.0002]) (Fig. 4).

Similar results were observed for the EORTC QLQ-C30
across known groups including an increase in hemoglobin
levels, a decrease in absolute reticulocyte counts, and a
decrease in indirect bilirubin levels (Fig. 5).

I I I
20 30 40 50 60

FACIT-F Total Score

Discussion

This post hoc analysis used data from the PEGASUS study
among all PNH patients randomized to receive treatment
with pegcetacoplan or eculizumab. It was conducted to
compare patient-reported fatigue and physical function
response rates observed among PEGASUS participants
and relationships between their PROs scores with clinical
and hematological parameters.

When evaluating relationships between PROs and patient
function, this analysis reports on correlated improvements
of 5 points in FACIT-F score or 10 points in physical
function (EORTC QLQ-C30), which were reported to be
associated with hemoglobin level improvements among a
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Fig.4 Patients with improvements in hemoglobin, indirect bilirubin, and ARC showed improvements in FACIT-F scores. ARC, absolute reticu-
locyte count; FACIT, Functional Assessment of Chronic Illness Therapy — Fatigue
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Fig.5 Patients with improvements in hemoglobin, indirect bilirubin, and ARC showed improvements in EORTC-QLQ-C30 physical functioning
and fatigue scores. ARC, Absolute Reticulocyte Count; EORTC, European Organization for the Research and Treatment of Cancer

large percentage of PNH patients treated with pegcetacoplan
in this study. Importantly, across several endpoints, the
magnitude of correlations was high, which may be of
clinical importance as clinicians seek to evaluate fatigue and
other PROs. This is integral to monitor patients’ response
to treatment and their ability to perform activities of daily
living.

Minimally important differences or change estimates in
PNH or any other disease are context-dependent and subjec-
tive. Additionally, the minimally important clinical differ-
ence is no longer recommended by some experts and there-
fore CID was used for establishing a value for meaningful
responses when evaluating the total PRO scores. To address
some of the subjectivity, we used 5 points on the FACIT-F
in this context to increase our confidence that patients clas-
sified as improved were indeed clinically improved. Smaller
changes, such as 3 or 4 points, might also have been clini-
cally important for some patients. The CID for FACIT-F
varies and ranges between 3 and 5 are often reported in the
literature as meaningful changes to patients [24-26, 29, 30].
In our study, based on weekly FACIT-F assessments, 83.3%
of pegcetacoplan patients had a CID of >3 at week 16 which
was nearly three times the response (28.6%) observed when
compared to the eculizumab-treated.

The impact of nonfatal symptoms of PNH on a patient’s
HRQoL is an integral area of focus when examining the
effects of new treatments on disease progression. The
EORTC QLQ-C30 and the FACIT-F are commonly used in
evaluations of HRQoL among patients with cancer. Here,

clinically meaningful improvements in pegcetacoplan-
treated patients were observed for several EORTC QLQ-C30
functional domains and symptom scales including global
health, physical functioning, dyspnea, and fatigue. FACIT-
F and EORTC QLQ-C30 correlations with hemoglobin as
well as reticulocyte count and indirect bilirubin, markers
of extravascular hemolysis, were observed. The largest
reduction in fatigue was observed in groups with greatest
increases in hemoglobin, decreases in reticulocyte count,
and decreases in indirect bilirubin. Of note, a median cut
off was chosen for reticulocytes and bilirubin due to lack of
established thresholds.

Previous findings have shown that despite treatment
with eculizumab and ravulizumab for a period of up to
5 years, some patients remained severely anemic, were
transfusion-dependent, and reported substantial fatigue
[9, 16]. Here, we examined the relationship between
patient-reported measures of fatigue and physical func-
tioning with clinical and hematological parameters after
treatment with pegcetacoplan or eculizumab. Fatigue is
the most commonly reported symptom in patients with
PNH and can have a negative impact on quality of life
[2]. When examining the mean FACIT-F total score over
the 16-week randomized period of the trial, pegcetaco-
plan treatment returned patients with PNH to a level com-
parable to that of the general population (approximately
43 in previous studies) [27, 28]. A correlation between
pegcetacoplan-induced improvements in patient-reported
fatigue, dyspnea, and improvements in hemoglobin levels
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was also observed, which is consistent with symptoms
of fatigue and dyspnea accompanying anemia in patients
with PNH [31]. These correlation-based study findings
that demonstrate the association between FACIT-F scores
and hemoglobin levels have also been observed in studies
involving a variety of other patient populations, such as
patients with nonmyeloid malignancy [32], chronic kidney
disease [33], and primary hip arthroplasty [34], which may
add some confidence that a correlation exists between the
two measures.

Given the correlations between fatigue measured by
FACIT-F and hemoglobin levels in this PNH population,
it may be prudent for clinicians to consider which medi-
cal treatment can increase hemoglobin levels among PNH
patients including those across a variety of hemoglobin
ranges (e.g., even among >10 g/dL). According to these
results, PNH patients may experience PRO improvements
in fatigue and other symptoms from pegcetacoplan at vari-
ous hemoglobin levels as treatment has been shown to
lead to a reduction of transfusion requirements, and higher
hemoglobin levels in the PEGASUS trial. Further, based
on these correlation results, measurement of change in
fatigue may predict changes in hemoglobin, changes that
may warrant clinical exploration of the PNH patient.

Some limitations of this study should be considered
when evaluating the results. The study included a relatively
small sample size, although PNH is a rare hematologic
disease which justifies this sample [35, 36]. In addition,
the overall study design included an open-label period in
which patients were aware of treatment allocation. The
EORTC QLQ-C30 and the FACIT-F were originally devel-
oped for use in evaluations of HRQoL among people with
cancer, with their validity extended to people with PNH.
Other PRO questionnaires are available for patients with
PNH that encompass additional aspects of the disease [37,
38]. Potential collection mode-related and non-response
biases may have been introduced. Paper-based versions
of the EORTC QLQ-C30 and the FACIT-F were adminis-
tered to patients. Although there are several advantages to
electronic versions of PROs (e.g., real-time data record-
ing, immediate scoring, and reduction of human error), the
implementation of traditional paper-based methods avoids
the exclusion of certain patients who are less comfortable
using electronic devices. Several studies have reported
no significant differences between the two modes [39].
In addition, high compliance rates for completion of the
EORTC QLQ-C30 and the FACIT-F were observed with
very few dropouts across both treatment groups. Lastly,
this study was not specifically designed for psychometric
evaluation and results that are reported are based on a
clinical trial population, so these may not be generalizable
to other patient populations.

@ Springer

Conclusions

Pegcetacoplan treatment resulted in a clinically meaningful
reduction in fatigue levels by increasing hemoglobin lev-
els at week 16 compared to eculizumab. Findings from this
study also showed that fatigue and physical functioning out-
comes were correlated with clinically meaningful improve-
ments in clinical and hematological parameters. According
to the convergent validity and responsiveness analyses, the
FACIT-F and EORTC QLQ-C30 scales (global health status/
quality of life, physical functioning, role functioning, social
functioning, fatigue, and dyspnea) were also shown to be
useful and valid patient-reported measures for assessing
meaningful change in the treatment of PNH.
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