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KEY PO INT S

� Danicopan, a first-in-
class oral factor D
inhibitor showed clinical
benefit when given in
addition to eculizumab
in patients with PNH.

� Addition of danicopan
reduced extravascular
hemolysis and
improved anemia in
patients with PNH with
suboptimal eculizumab
response.

Paroxysmal nocturnal hemoglobinuria (PNH) is characterized by uncontrolled terminal
complement activation and subsequent intravascular hemolysis (IVH). C5 inhibitors pre-
vent membrane attack complex formation, but patients may experience extravascular
hemolysis (EVH) and continue to require blood transfusions. Danicopan, an oral proximal
complement inhibitor of alternative pathway factor D (FD), is designed to control IVH and
EVH. In a phase 2 dose-finding trial, eculizumab-treated transfusion-dependent patients
with PNH (n 5 12) received danicopan, 100 to 200 mg thrice daily, in addition to their ecu-
lizumab regimen for 24 weeks. End points included hemoglobin (Hgb) change vs baseline
at week 24 (primary), reduction in blood transfusions, and patient-reported outcomes.
Safety, tolerability, and pharmacokinetics/pharmacodynamics were measured. Twelve
patients received ≥1 danicopan dose; 1 patients discontinued from a serious adverse
event deemed unlikely related to danicopan. Eleven patients completed the 24-week
treatment period. Addition of danicopan resulted in a mean Hgb increase of 2.4 g/dL at
week 24. In the 24 weeks prior to danicopan, 10 patients received 31 transfusions (50

units) compared with 1 transfusion (2 units) in 1 patient during the 24-week treatment period. Mean Functional
Assessment of Chronic Illness Therapy (FACIT)-Fatigue score increased by 11 points from baseline to week 24. The
most common adverse events were headache, cough, and nasopharyngitis. Addition of danicopan, a first-in-class FD
inhibitor, led to a meaningful improvement in Hgb and reduced transfusion requirements in patients with PNH who
were transfusion-dependent on eculizumab. These benefits were associated with improvement of FACIT-Fatigue. This
trial was registered at www.clinicaltrials.gov as #NCT03472885.

Introduction
Paroxysmal nocturnal hemoglobinuria (PNH) is a rare disease;
estimates suggest a worldwide prevalence of 1.59 per 100000
people, with �1.3 new cases per million people per year.1 It has
been suggested that PNH, like aplastic anemia, may be more
frequent in Southeast and East Asia.2

PNH is caused by a somatic mutation in the phosphatidylinositol
N-acetylglucosaminyltransferase subunit A gene in $1 hemato-
poietic stem cell that results in loss of glycosylphosphatidylinosi-
tol (GPI)-anchored proteins, including complement regulatory
proteins CD55 and CD59, from the surface of affected cells.
Clonal expansion results in an increased population of cells

lacking CD55 and CD59 that are vulnerable to intravascular
hemolysis (IVH) mediated by the membrane attack complex
(MAC), a product derived from terminal complement
activation.3,4

In addition to having anemia that may require frequent red
blood cell (RBC) transfusions, patients with PNH are at high risk
for thrombotic events usually associated with intravascular
hemolysis (IVH), which can be a major cause of morbidity and
mortality.5 Patients may experience smooth muscle dysfunction
(eg, dysphagia, erectile dysfunction, abdominal pain), presum-
ably related to the release of hemoglobin (Hgb) from RBCs and
the consequent derangement of vasculature nitric oxide levels.
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Approval of the C5 inhibitor monoclonal antibody eculizumab
(Soliris), which blocks terminal complement activation and subse-
quent IVH, revolutionized the treatment of PNH. Patients with
PNH who received eculizumab achieved control of IVH-related
symptoms, improved quality of life, markedly reduced thrombo-
embolic events typical of PNH, and substantially improved sur-
vival.6-10 Although eculizumab is a life-changing therapy, the
majority of patients experience residual anemia, and a small sub-
set of these remain transfusion dependent.11-16 In some cases,
residual anemia may result from transient low eculizumab con-
centrations immediately prior to the next dosing cycle, which
can be overcome by increasing the dose.17-19 In most cases,
anemia may be attributed to a lack of inhibitory effect of eculizu-
mab on proximal complement causing extravascular hemolysis
(EVH) in patients with PNH treated with C5 inhibition. Because
of the continuous activation of complement alternative pathway
(AP) by “tick-over” (ie, the slow spontaneous hydrolysis of the
C3 thioester), C3 fragments continuously accumulate on GPI-
deficient erythrocytes while circulating in the blood, even if they
are spared from IVH because of eculizumab blockade of termi-
nal complement activation at C5.11-14,20,21 These C3 fragment
opsonized cells may be destroyed via EVH by hepatosplenic
phagocytes.11,20 This process is clinically relevant in the sub-
group of treated patients presenting with residual anemia and
transfusion dependence, as initially reported in the literature.11

Therefore, a need exists in this patient population for treatment
that may improve the symptomatic anemia that some patients
continue to experience.

Danicopan, a first-in-class small molecule orally administered
complement factor D (FD) inhibitor, is being developed for the
treatment of PNH and other complement-mediated dis-
eases.22,23 FD, a serine protease, catalyzes the cleavage of com-
plement factor B into Ba and Bb, allowing the formation of the

AP C3 convertase (C3bBb) (Figure 1). Because FD catalyzes a
rate-limiting step of AP activation and amplification and is
among the lowest plasma concentrations of all complement
plasma proteins, it was chosen as a therapeutic target. By inhib-
iting FD serine protease activity, danicopan specifically targets
the control point of the complement cascade amplification loop,
blocking C3 convertase formation and, therefore, significantly
reducing production of C3 cleavage products (also known as C3
fragments) and downstream MAC formation. Although danico-
pan does not inhibit components specific to the classical path-
way (CP) or lectin pathway (LP) or components of the terminal
complement pathway, it will inhibit the AP-mediated amplifica-
tion of complement activity initiated via the CP and LP.24 A
phase 2 trial demonstrated the efficacy and safety of danicopan
monotherapy in untreated patients with PNH; however, some
patients experienced IVH,25 suggesting that clinical effect could
be improved by implementing treatment with a C5 inhibitor to
block IVH (mediated by activation of complement terminal path-
way) while addressing EVH (likely via C3 fragment opsonization)
through danicopan add-on therapy.

This report presents data from the 24-week primary treatment
period of the phase 2 study assessing the safety and effective-
ness of danicopan in addition to eculizumab. The patient popu-
lation studied had an inadequate response to eculizumab
monotherapy, as demonstrated by continued transfusion
dependency.

Methods
Study design
This is a multiple-center open-label multiple-dose phase 2
study in patients with PNH with an inadequate response to
eculizumab treatment defined as $1 RBC transfusion within
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Figure 1. Inhibition of FD proteolytic activity by danicopan. FD participates in C3 convertase generation by cleavage of factor B at 2 steps in the AP cascade: gener-
ation of the initial C3 convertase [C3(H2O)Bb] following spontaneous AP activation (tick-over) in the fluid phase and the production of surface-bound C3 convertase
(C3bBb), which mediates dramatic amplification of the initial activation (amplification loop) and activation of the terminal pathway (cleavage of C5 into C5a and C5b by
C5 convertase [ie, C3bBb3b]), leading to opsonization of target surfaces by C3b, release of the anaphylatoxins C3a and C5a, and formation of MAC. An erythrocyte is
shown to depict the membrane-bound events. Regulatory proteins not shown here can promote (properdin and FH-related proteins) or attenuate (factor H, factor I,
multiple membrane-bound proteins, including CD55 and CD59) AP activity. Eculizumab acts directly at the terminal pathway by preventing its activation via binding to
C5; danicopan acts upstream by preventing AP activation via inhibition of proteolytic activity of FD. Although the C5 inhibitor is able to block MAC formation regard-
less of the initiation pathway of complement activation, it has no effect on C3 fragment deposition. FD inhibitor is able to block C3 fragment deposition and MAC for-
mation when the complement activation is initiated via AP, such as in the case of PNH; it should be able to exert the same, although not complete, inhibitory effect
when complement activation is initiated via CP or LP through blocking the amplification loop.24
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12 weeks prior to screening. During the primary treatment
period, patients received 24 weeks of danicopan treatment
thrice daily orally plus eculizumab administered at their
usual dose and schedule. Patients who completed the
24-week primary treatment period with clinical benefit
could enter a long-term extension phase in which they
would continue to receive danicopan and eculizumab. This
trial was approved by regulatory agencies/local ethics com-
mittees and conducted according to the International Con-
ference on Harmonization and Good Clinical Practice
Standards. Achillion, Inc., now a wholly-owned subsidiary of
Alexion Pharmaceuticals, Inc., designed and sponsored the
study, with input from investigators. All participants pro-
vided written informed consent.

Patients
The primary treatment period took place from June of 2018 to
September of 2019. Patients aged from 18 to 65 years with
PNH and RBC transfusion-dependent anemia, defined as having
received $1 RBC transfusion within 12 weeks prior to screening,
were eligible for the study. Patients were required to be receiv-
ing a stable dose of eculizumab, defined as an approved or

higher dose for $24 weeks prior to entry without a change in
dose or schedule for $8 weeks prior to screening. Additional
criteria included Hgb , 10 g/dL (and adequate reticulocytosis),
platelets $ 40000 per microliter, and a willingness to receive
Neisseria meningitidis, Haemophilus influenzae, and Streptococ-
cus pneumoniae vaccinations.

Treatment
Patients received oral danicopan (ACH-4471; ACH-0144471;
ALXN2040) at a starting dose of 100 mg or 150 mg, thrice daily,
and were instructed to take doses at approximately the same
time each day and as close as possible to 8 hours apart; dosing
interval was informed by the �9-hour half-life of danicopan.22

Dose escalations, permitted at 4-week intervals to a maximum
of 200 mg, thrice daily, in 50-mg increments, were based on
safety and Hgb levels through week 12. If the patient had not
reached the 200-mg thrice-daily maximal dose by week 12,
escalation was permitted if clinically indicated. These starting
doses were based on previous assessments of danicopan in
healthy human volunteers and in vitro assays using erythrocytes
from patients with PNH.22,23 Patients continued their preexisting
IV regimen of eculizumab. Switching from eculizumab to
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Figure 2. Effect of danicopan on laboratory markers. Mean (and standard deviation [SD]) change from baseline (BL) for Hgb (primary end point) (A), reticulocytes (B),
total bilirubin (C), direct bilirubin (D), LDH (E), and FACIT-Fatigue score (F). P values represent change from baseline to week 24.
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ravulizumab was not permitted during the treatment period;
however, patients who entered the long-term extension phase
were subsequently permitted to transition to ravulizumab
(ULTOMIRIS).

End points
The primary end point was efficacy of danicopan in addition to
eculizumab based on Hgb increase at week 24 relative to base-
line. Secondary objectives included reductions in (1) RBC trans-
fusions, including units transfused, during the 24 weeks of
danicopan compared with the 24 weeks prior to danicopan, (2)
the percentage of patients who were transfusion independent
during the 24 weeks of treatment, (3) lactate dehydrogenase
(LDH) levels at week 24 compared with baseline. Additional end
points included effect of danicopan on complement biomarkers
and assessment of fatigue with the Functional Assessment of
Chronic Illness Therapy (FACIT)-Fatigue instrument; total scores
range from 0 to 52, with the higher scores indicating an
improvement.26 Safety, tolerability, and danicopan plasma con-
centration were also measured.

Pharmacokinetics and
pharmacodynamics methods
Additional information regarding assay methods is presented in
supplemental Assay methods (available on the Blood Web site).
Plasma danicopan concentrations were determined by liquid
chromatography. Pharmacodynamics was determined by mea-
suring serum AP activity with an AP hemolysis assay. Serum CP
activity, as well as plasma Bb and serum FD and C3 concentra-
tions, were monitored. With the exception of the AP hemolysis
assay, which was conducted internally for exploratory purposes
using previously described methods,24 complement tests were
conducted by a central laboratory using commercial kits. At
each AP hemolysis run, a single normal human serum sample
was included in addition to the patient serum samples so that
hemolysis values of individual samples were able to be stan-
dardized to the hemolysis value of the normal sample. Last, GPI-
deficient cell population sizes of granulocytes and erythrocytes
were measured using flow cytometry; C3 fragment deposition
on GPI-deficient erythrocytes was measured using flow

cytometry with an FITC-conjugated anti-human C3d antibody
(Assay Pro; cat. #11294-05041).

Statistical methods
This exploratory phase 2 study is the first evaluation of danico-
pan add-on therapy in patients receiving eculizumab back-
ground therapy; as such, the sample size was small, and
biochemical, FACIT-Fatigue, and transfusion data were summa-
rized using descriptive statistics. Continuous variables were sum-
marized as mean and standard deviation. The change in
numeric efficacy end points (hemoglobin, LDH, reticulocyte
count, direct and total bilirubin, and FACIT-Fatigue scores) from
baseline to week 24 were analyzed using a 1-sample Student t
test. Descriptive statistics, including the number of patients,
mean, and coefficient of variation were used to summarize the
calculated pharmacokinetics (PK) parameters. Categorical varia-
bles (eg, transfusion independence) were summarized with
counts and percentages. Missing values were not imputed.

Results
Patient characteristics
Twelve patients enrolled in the study and received $1 dose of
danicopan. One patient discontinued after 2 doses of danicopan
because of a serious adverse event that was considered unlikely
to be related to the study drug (see Study disposition). This
patient’s data have been excluded from efficacy analysis. Eleven
patients completed the 24-week primary treatment period (Table
1). Median age was 48 years (range, 19-72); protocol exceptions
were granted for 2 patients, aged 67 years and 72 years, who oth-
erwise would have been ineligible because of the age criterion.
Of the 11 patients included in the efficacy analysis, all were on a
stable regimen of IV eculizumab at the start of the study. Eight
patients received 900 mg every 14 days, including 1 patient in the
United States who had been receiving 1200 mg every 14 days,
which was decreased to 900 mg before week 16 because of an
insurance requirement resulting from Hgb improvement and who
remained on the 900-mg dose throughout the study; 2 patients
received 1200 mg every 14 days, and 1 patient received 1500 mg
every 14 days. Patients had slightly elevated LDH levels at entry,
despite stable eculizumab therapy (mean, 244.5 IU/L; 1.063
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upper limit of normal [ULN]). Patients were anemic (mean Hgb,
7.9 mg/dL), and all but 1 had a history of RBC transfusions, with a
mean of 2.8 transfusions (mean, 4.5 units) in the 24 weeks prior to
the first dose of danicopan. The patient (patient A) without a
transfusion history did not accept transfusions because of religious
objections. Her baseline Hgb was 5.0 g/dL, and she had an addi-
tional diagnosis of genetically confirmed hereditary elliptocytosis.

Study disposition
Of the 12 patients enrolled, 10 patients started danicopan at
100 mg every 8 hours, and 2 patients started at 150 mg every
8 hours. Of the former group, 7 were titrated to 150 mg, with 3
patients further titrating to 200 mg by the end of the 24-week
primary treatment period; no dose-dependent trends were
observed with respect to responses or safety/tolerability (see
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details of dose by visit in supplemental Table 1). Four patients
had missed doses, with no effects reported.

All patients maintained their eculizumab regimen throughout
the study with the exception of 1 patient (patient B) who had
her eculizumab dose decreased, as mandated by her insurance
company (from 1200 mg to 900 mg), prior to week 16. One
patient experienced an unrelated serious adverse event of pul-
monary edema after 2 doses of danicopan (100 mg), resulting in
withdrawal of danicopan and early discontinuation from the
study; this patient’s data were excluded from efficacy analyses.
Safety analysis included data from all 12 patients. All 11 patients
who completed the 24-week primary treatment period entered
the long-term extension phase, which is ongoing.

Pharmacokinetics
During intensive PK sampling days during week 7, the mean (%
CV) values for Cmax, Tmax, and AUC(0-8hr) for danicopan at
steady-state were 432 (37) ng/mL, 2.14 (33) hours, and 1806 (37)
ng/h per milliliter, respectively. The mean (% CV) Ctrough value
was 105 (57) ng/mL during intensive sampling days. Trough
sampling over the rest of the study duration under less con-
trolled conditions yielded a mean (% CV) Ctrough value of 150
(59) ng/mL. Results are consistent with PK values for danicopan
observed in studies of healthy volunteers.

Clinical efficacy
Primary end point There was a significant increase in mean
Hgb from baseline (7.9 g/dL) to week 24 (10.3 g/dL; increase
from baseline, 2.4 g/dL; P 5 .0001; Figure 2A). This treatment
effect appeared by week 2 in most patients and was maintained
for the duration of the study.

Secondary end points Benefits were observed in multiple
PNH laboratory markers (individual outcomes are shown in Table
1; averages for all patients are summarized in Figure 2). Between
baseline and week 24, there were decreases in mean absolute
reticulocyte counts (from 219 3 103/mL to 135 3 103/mL; P ,

.0001; Figure 2B), total bilirubin (from 2.17 mg/dL to 1.35 mg/
dL; P 5 .0094; Figure 2C), and direct bilirubin (from 0.51 mg/dL
to 0.37 mg/dL; P 5 .0093; Figure 2D); however, there was no
change in the mean LDH level (1.063 ULN at baseline and
1.043 ULN at week 24; Figure 2E). A clinically meaningful
reduction in RBC transfusion needs was demonstrated over the
24-week treatment period (Figure 3). Among the 11 patients
included in the efficacy analyses, 10 patients received a total of
31 transfusions (50 units) within 24 weeks before the first dose
of danicopan. Patient A rejected transfusions because of reli-
gious reasons. After commencing danicopan treatment, only 1
patient received a single transfusion (2 units) through week 24,
which occurred during hospitalization for pneumonia and was
considered unlikely to be related to danicopan by the investiga-
tor (Figure 3). This represents a mean reduction of 2.7 transfu-
sions and a mean reduction of 4.4 transfusion units over the
24-week treatment period.

Patient-reported outcomes The mean FACIT-Fatigue score
was increased by 11 points (P 5 .0191), from 34 at baseline
(when patients were receiving only eculizumab) to 45 at week
24 (danicopan and eculizumab treatment; Figure 2F). This self-
reporting instrument measures the severity of fatigue on a scale

of 0 to 52; a score , 30 represents severe fatigue, and higher
scores indicate improvement in fatigue.27

Additional end points Complement biomarkers were moni-
tored during the study. Serum FD and C3 concentrations were
normal at baseline with little change during danicopan treatment
(data not shown). As expected, inhibition of CP activity was near
complete at baseline because of the presence of the C5 inhibi-
tor eculizumab (Figure 4A). This persisted throughout the study.
In contrast, residual AP activity was detected with an AP hemoly-
sis assay at baseline; it was reduced further after dosing danico-
pan (Figure 4B). In parallel, plasma Bb levels were reduced after
dosing with danicopan (Figure 4C).

Consistent with the well-established data on C3 fragment opso-
nization in patients with PNH treated with eculizu-
mab,11,12,14,20,21 GPI-deficient erythrocytes opsonized with C3
fragments (ie, C3d1 GPI-deficient erythrocytes) were readily
detected at baseline, with a mean value of 30% as a conse-
quence of C3 fragment accumulation on cells having survived
IVH in the presence of a C5 inhibitor.11,12 The addition of dani-
copan significantly decreased the percentage of GPI-deficient
erythrocytes opsonized with C3 fragments (mean, 18% at week
24; Figure 4D). Concomitantly, the population of GPI-deficient
erythrocytes increased from 54% at baseline to 84% (mean) at
week 24, approaching the population of GPI-deficient granulo-
cytes (mean, 92% at baseline and 95% at week 24; Figure 4D).

Safety
Danicopan was generally well tolerated. All patients reported
$1 treatment-emergent adverse event (TEAEs). Most TEAEs
were mild to moderate in severity; events reported in $2
patients included cough, headache, and nasopharyngitis (n 5 3
patients each) and abdominal pain, arthralgia, fatigue, nausea,
oropharyngeal pain, pain in extremity, and vaccination site pain
(n 5 2 patients each). Four patients had severe TEAEs. One
patient had a nonserious severe (grade 3) episode of anemia
that resolved; the investigator considered the event to be unre-
lated to danicopan, and the dose was not changed. One patient
experienced a nonserious severe (grade 3) direct bilirubin
increase that occurred in concert with a grade 1 increase in ala-
nine aminotransferase (day 70). This patient had similar increases
at baseline and during screening. The investigator considered
these events unrelated to danicopan and believed that they
were caused by breakthrough hemolysis because of the associ-
ated approximate doubling of LDH and the decrease in Hgb of
0.8 mg/dL. Both adverse events resolved (day 77). Danicopan
treatment was not interrupted; the dose of danicopan was tem-
porarily reduced and reescalated after the event resolved, and
the patient completed the 24-week treatment period. There was
no change to the eculizumab dose or dose interval.

A patient who had a history of neutropenia experienced a seri-
ous adverse event of pneumonia (day 145; evolving from viral
bronchitis), required hospitalization, and recovered (day 152).
This patient received a transfusion (2 units) during hospitaliza-
tion. A relationship to danicopan was considered unlikely; the
danicopan dose was not changed, and the patient completed
the 24-week treatment period. One patient experienced a seri-
ous severe (grade 4) adverse event of worsening pulmonary
hypertension/edema after 2 doses of study drug. This patient
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had preexisting pulmonary hypertension (valvular and as a con-
sequence of PNH), and cardiac medications were changed a
few days before study drug initiation. The event was considered
unlikely related to danicopan; however, danicopan was with-
drawn, and the patient withdrew from the study.

Discussion
C5 inhibition with eculizumab or ravulizumab is the standard of
care for treatment of patients with PNH. Although this treatment
inhibits the main cause of IVH and provides a dramatic improve-
ment in overall survival, some patients remain anemic, and a
subset may continue to be transfusion dependent because of
persistent clinically evident EVH.11-14,22 Although ravulizumab
can reduce the risk of breakthrough hemolysis compared with
eculizumab,28,29 ravulizumab and eculizumab target C5 and do
not address the residual anemia caused by EVH. In this trial,
danicopan was added to eculizumab to investigate the clinical
benefits of blocking EVH with a FD inhibitor in a subpopulation
of patients who continued to require transfusions while on eculi-
zumab therapy. The addition of danicopan resulted in a mean
increase in Hgb of 2.4 g/dL and a clinically significant reduction
in transfusion needs. The mean 11-point increase in FACIT-
Fatigue score is also remarkable, because patients were receiv-
ing a stable dose of eculizumab at the start of the trial. Fatigue
is often assessed with the FACIT-Fatigue scale in patients
experiencing anemia, such as those with PNH.26,27 The Interna-
tional PNH Registry showed that fatigue is 1 of the most com-
monly reported symptoms in untreated patients, with �80%
reporting fatigue 6 months prior to registry enrollment.27 Eculi-
zumab monotherapy improved levels of fatigue in patients with
PNH, as measured by FACIT-Fatigue, in the landmark SHEP-
HERD6 and TRIUMPH8 trials; scores increased significantly by
12.2 points and 6.4 points vs baseline, respectively. In the cur-
rent trial, addition of danicopan in patients with transfusion-
dependent anemia receiving eculizumab increased Hgb, as well
as demonstrated a potential impact on patients’ quality of life.
Specifically, addition of danicopan led to decreased patient-
reported fatigue and a marked reduction in transfusion require-
ments (from 31 transfusions in 10 patients in the 24 weeks
before initiating danicopan to 1 transfusion in a single patient
during the 24-week primary treatment period). All patients who
completed the primary treatment period elected to continue
treatment in the long-term extension, further suggesting a
potential positive patient impact.

There were meaningful improvements in bilirubin and reticulo-
cytes, consistent with a reduction in EVH. Total bilirubin was
decreased into the normal range at week 24 compared with
baseline, and reticulocyte count was reduced to near normal at
week 24. Additionally, the population of GPI-deficient erythro-
cytes approached that of GPI-deficient granulocytes, demon-
strating that GPI-deficient erythrocytes were being further
protected from hemolysis with the addition of danicopan.

The additional protection of GPI-deficient erythrocytes from
hemolysis could be due to a reduction in IVH, EVH, or both.
As described elsewhere, administration of danicopan
monotherapy reduced LDH levels in untreated patients with
PNH.25 However, it is not surprising that there was no
impact on LDH in this study of danicopan add-on treat-
ment; patients were on a stable regimen of eculizumab,

and IVH was already well controlled. Hence, additional pro-
tection is most likely due to a reduction in EVH. Unlike dani-
copan monotherapy in which few C3 fragment–coated GPI-
deficient erythrocytes were detected at baseline and during
treatment, a readily detectable population of GPI-deficient
erythrocytes coated with C3 fragments was found at base-
line in this study, an observation that was reported in earlier
studies of patients receiving eculizumab.11-13,21,30-32 In the
current study, following the addition of danicopan to eculi-
zumab, the percentage of GPI-deficient erythrocytes coated
with C3 fragments was reduced, albeit with a rather large
variability among patients. Incomplete abolishment of C3
fragment opsonization may reflect the PK and pharmacody-
namics profile of danicopan, which, in some patients, does
not result in a complete and sustained inhibition of AP
activity. Alternatively, some patients may be refractory as a
result of the presence of complement receptor 1 polymor-
phisms, which is a key determinant of the rate of C3 bind-
ing to GPI2 RBCs.32 Nevertheless, the observed increases
in Hgb and decreases in C3d1 GPI2 RBCs, along with
achievement of transfusion independence in 9 of 10
patients, suggest that AP inhibition by danicopan add-on
confers a clinical benefit by reducing EVH and subsequent
anemia. A second-generation FD inhibitor is being exam-
ined as monotherapy and as add-on to C5 inhibitors in an
ongoing clinical trial (NCT04170023), which may address
some of the PK limitations of danicopan.

Ravulizumab is a longer-acting C5 inhibitor engineered from
eculizumab that has an extended half-life, requires less frequent
dosing, and has been shown to be noninferior to eculizumab in
phase 3 trials.11,28 Among those receiving ravulizumab in a
phase 3 trial, 88% avoided transfusion compared with 83% of
those receiving eculizumab; 76% of patients in each group
achieved stabilized Hgb levels, indicating that a small subset of
patients may still experience EVH and residual anemia, despite
eculizumab or ravulizumab treatment.11,28 In the present study,
addition of danicopan enhanced PNH management in patients
who experienced EVH and residual anemia while receiving eculi-
zumab, and it prevented transfusion for almost all patients. In
the extension phase of this study (NCT03472885), patients
receiving background eculizumab therapy are permitted to
switch their C5 inhibitor to ravulizumab. Additionally, the ongo-
ing randomized controlled phase 3 ALPHA trial (NCT04469465)
is evaluating danicopan add-on to eculizumab or ravulizumab
background therapy in patients receiving a C5 inhibitor and
experiencing clinically evident EVH. The results of these studies
will help the benefits and use of danicopan in addition to either
C5 inhibitor.

Danicopan was generally well tolerated and resulted in
meaningful improvements in Hgb, transfusion needs,
FACIT-Fatigue score, and other parameters of interest
when added to eculizumab in a subset of patients who
were transfusion dependent. This demonstrates that further
benefits can be achieved in patients receiving standard of
care with C5 inhibitors by blocking the complement AP at
the level of FD with danicopan. Danicopan has the potential
to enhance PNH treatment and will be evaluated further in
a pivotal trial in patients who remain anemic and are trans-
fusion dependent, despite C5 inhibition.
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