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RESULTS: Sixty-one patients were randomized, 40 received presatovir, 20 placebo, and 54 were
included in efficacy analyses. Presatovir did not significantly improve the primary endpoint in the FAS
(treatment difference [95% CI], 0.10 [—0.43, 0.63] log,( copies/ml; p = 0.72) or the shorter symptom-
duration subgroup (—0.12 [—0.94, 0.69] log;, copies/ml; p = 0.76). Secondary endpoints were not dif-
ferent between presatovir and placebo groups. Presatovir was generally well tolerated.

CONCLUSIONS: Presatovir treatment did not significantly improve change in nasal RSV load, symp-
toms, or lung function in lung transplant recipients.
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© 2023 The Author(s). Published by Elsevier Inc. on behalf of International Society for Heart and Lung
Transplantation. This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/)

Infection with respiratory syncytial virus (RSV) is of
special concern in lung transplant recipients." The esti-
mated incidence of community-acquired respiratory virus
(CARV) infections in lung transplant recipients is 15 to 50
cases per 100 patient-years, and RSV accounts for 19% of
these infections (i.e., 2-10 per 100 patient-years).” In addi-
tion to the acute disease burden of respiratory infection,
RSV and other CARV infections are linked to chronic lung
allograft dysfunction, a major source of morbidity and mor-
tality following lung transplantation.'*

There is no approved treatment for RSV infection in
adults, including after lung transplantation. Although ribavi-
rin is used to treat RSV in lung transplant recipients and other
immune-compromised adults, its efficacy is not established.’”
' Though aerosolized ribavirin is approved for RSV treat-
ment in hospitalized infants and young children with severe
lower respiratory tract infections,'"'? it is not recommended
for routine management of RSV infection. Palivizumab is
recommended for prophylaxis in children aged <24 months
who are at high risk for severe RSV disease, but limited evi-
dence is available for RSV treatment in children and immuno-
compromised adults.'">"> Intravenous immunoglobulin
(IVIG) is sometimes used for RSV treatment in lung trans-
plant recipients”””; however, there is insufficient evidence
supporting association with improved clinical outcomes.

There is a continued unmet need for a specific treatment
for RSV in lung transplant recipients and other adults at
risk of severe RSV-related disease outcomes. Presatovir, a
novel RSV fusion inhibitor, decreased RSV viral load and
symptoms relative to placebo in a challenge study and had
a favorable safety profile in healthy adults.'®*" This study
evaluated the short-term efficacy of presatovir on RSV viral
load, RSV symptoms, and lung function. The study also
confirmed presatovir pharmacokinetics and safety in lung
transplant recipients.

Materials and methods
Study design and oversight

This was a Phase 2b, randomized, double-blind, placebo-con-
trolled, parallel-group trial conducted at 29 centers in 8 countries
(Australia, Belgium, Canada, France, Germany, Netherlands, the
UK, and the US) between December 2015 and September 2017.
Patients were randomized (2:1 ratio), stratified by treatment with
ribavirin (yes or no) and by use of palivizumab or IVIG (yes or

no), to receive once daily presatovir 200 mg on day 1 (baseline)
and 100 mg on days 2 to 14, orally or via nasogastric tube, or
matching placebo. Randomization was performed via interactive
web response system using a randomization schedule previously
prepared by an independent biostatistician not involved in study
conduct. Treatment assignment was blinded to study patients,
investigational site personnel, and the sponsor. Patients were fol-
lowed for a total of 28 days for the core randomized clinical trial.
Patients completing the core trial could participate in an optional
observational registry study for up to 48 weeks after day 28 (not
included in this report). The study was conducted in accordance
with the International Council for Harmonisation guideline for
Good Clinical Practice and the Declaration of Helsinki. The proto-
col, amendments, and other documents were approved by local
independent ethics committees or institutional review boards
before study initiation. All patients provided written informed
consent before participating. The trial was registered with Clini-
caltrials.gov (NCT02534350).

Patients

Adult patients who received a lung transplant >90 days prior to
screening and who developed symptomatic RSV infection con-
firmed by polymerase chain reaction (PCR) testing <7 days before
the baseline visit were eligible. Qualifying respiratory symptoms
included any nasal congestion, earache, runny nose, cough, sore
throat, shortness of breath, or wheezing. Patients with any trans-
plants other than lung or heart and lung, including prior hemato-
poietic cell transplant, were excluded, as were those with rapidly
deteriorating graft function as determined by the investigator, for
any reason, prior to RSV infection. Patients with significant and
confirmed respiratory coinfection <14 days before screening were
excluded. Full eligibility criteria are provided in Supplementary
Methods.

Outcomes and assessments

The primary efficacy outcome was time-weighted average change
in nasal RSV viral load from baseline to day 7, by which time the
majority of patients could be expected to have completed shedding
virus. This was assessed as a coprimary endpoint among the full
analysis set ([FAS], defined as patients who received >1 dose of
study drug and who had a quantifiable baseline RSV nasal viral
load) and also among the subset of the FAS who had duration of
RSV symptoms at randomization that was less than or equal to the
median value for the FAS. Secondary efficacy outcomes were
change from baseline to day 7 in Influenza Patient-Reported Out-
come (FLU-PRO) score”! and change from baseline to day 28 in
forced expiratory volume in 1 second (FEV; % predicted) value.


http://creativecommons.org/licenses/by-nc-nd/4.0/

910

The Journal of Heart and Lung Transplantation, Vol 42, No 7, July 2023

Nasal viral load was measured centrally by reverse transcrip-
tion quantitative PCR by Viracor Eurofins (Lee’s Summit, MO).
Nasal swab specimens for viral load measurement were collected
using a standardized procedure at study visits, and the FLU-PRO
questionnaire was administered on days 1, 3, 5, 7, 9, 14, 21, and
28/last study visit (details in Supplementary Methods). Study vis-
its from day 3 to day 21 could be conducted at home by home-
trial-support nurses. Spirometry testing measurements were
obtained and interpreted according to American Thoracic Society/
European Respiratory Society guidance®” at screening or day 1/
baseline and day 28/end of study; patients also obtained handheld
spirometry measurements at all study visits through day 28 (details
in Supplementary Methods). Change in anti-RSV antibody titer
was assessed from blood samples collected at baseline and day 28
(Supplementary Methods). Pharmacokinetic sampling was per-
formed as described in the Supplementary Methods. Safety was
assessed from adverse events (AEs) reporting and clinical labora-
tory tests. Additional safety assessments included vital signs, elec-
trocardiography,  cardiac-related tests, and  monitoring
concomitant medications. Safety events were assigned grades
according to the Gilead Sciences, Inc., Grading Scale for Severity
of AEs and Laboratory Abnormalities.

Statistical analysis

Efficacy analyses were performed using the FAS and the subset of
FAS patients whose duration of RSV symptoms prior to first dose
of study drug was < median duration for the FAS population.
Safety analyses included all patients who received >1 full dose of
study drug. Coprimary and secondary efficacy endpoints were ana-
lyzed using parametric analysis of covariance with baseline values
and stratification factors as covariates. The coprimary analyses
were controlled at an overall type 1 error rate at the 2-sided 0.05
level using an appropriate « allocation numerically derived utiliz-
ing the inherent correlation between the test statistics (additional
details of statistical analysis are included in Supplementary Meth-
ods). The « level for the overall FAS population was 0.04, and the
a level for the subset of the FAS population with < median

symptom duration prior to first dose was 0.017. If the hypothesis
for coprimary endpoints was rejected, sequential testing was per-
formed for secondary endpoints based on the closed testing proce-
dure. Patient characteristics were summarized descriptively. The
number and percentage of patients experiencing AEs were sum-
marized by treatment. Missing efficacy data due to premature dis-
continuation were not imputed, but missing intermediate viral
load and FLU-PRO data were imputed using the trapezoidal rule
for time-weighted average calculations. Missing baseline safety
data were replaced with screening values when available.

Enrollment of 60 patients was estimated to provide >85%
power to detect >1.2 and >1.5 log,, differences in the FAS popu-
lation and the FAS population subset with median or shorter
symptom duration, respectively. Details are provided in Supple-
mentary Methods.

The sponsor performed an unplanned unblinding for 5 person-
nel on or after June 1, 2017, prior to planned unblinding on June
26, 2017. No changes were made to any of the preplanned statisti-
cal analyses for the primary or secondary endpoints after the
unplanned unblinding.

Results

Patient disposition and baseline characteristics

In total, 111 lung transplant recipients with suspected RSV
were screened; 61 were randomized; 60 received study
drug and were included in safety analyses; and 54 were
included in the FAS (Figure 1). The majority of patients
were Caucasian (52/60; 87%), and 31/60 (52%) were male,
with median age 58 years (25% quartile to 75% quartile
[IQR], 51-65.5 years; range, 23-78 years). Patients had
received lung transplant a median of 1,098 days (IQR, 570-
1,776 days) prior and had median duration of symptoms of
6 days (IQR, 4-6 days; mean, 5 days; range, 1-8 days)
before the first dose. Overall, 46/60 (77%) patients were
planned to receive concomitant ribavirin for RSV treatment

Screened, N = 111 |

Did not meet eligibility criteria, n = 50

Not RSV-positive, n = 40
Not RSV-positive + viral coinfection, n = 4

New onset/worsening of symptoms, n =3
Stage 3BOS, n=1

Use of strong/moderate CYP inducer, n = 1
Significant liver test abnormality, n = 1

Randomized, n = 61

Presatovir, n = 41

| Placebo, n = 20

Discontinued study drug, n =5
AE, n = 1* (day 7)
Noncompliance, n = 1

Discontinued study drug, n =3
AE, n = 1t (day 9)
Investigator discretion, n = 1

Protocol violation, n = 1 Completed study drug,
Withdrew consent, n = 2 n=35

Completed study drug,
n=17

Noncompliance, n =1

Full analysis set, n = 35

I Full analysis set, n = 19

No baseline RSV viral load from central lab, n = 3
No 2LLOQ baseline RSV viral load from central lab, n = 2

Figure 1

| No 2LLOQ baseline RSV viral load from central lab, n = 1 ‘

Patient disposition. *Patient discontinued study on day 7 due to diarrhea; Tpatient discontinued study on day 9 due to abdomi-

nal pain, nausea, and vomiting. AE, adverse event; BOS, bronchiolitis obliterans syndrome; CYP, cytochrome P450; LLOQ, lower limit of

quantitation; RSV, respiratory syncytial virus.
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and 18% to receive palivizumab or IVIG, and 42/60 (70%)
patients actually received ribavirin (31/42 [74%], 10/42
[24%], and 1/42 [2%] by oral, aerosolized, and intravenous
administration, respectively). Demographic traits, baseline
characteristics, lung transplant indications, and immuno-
suppressant use were balanced across treatment arms
(Table 1). Presatovir-treated patients had a longer time
from lung transplant to first dose relative to placebo-treated
patients (median [IQR], 40 [26-60] versus 22 [10-49]
months) (Table 1). Among presatovir-treated patients,
plasma presatovir concentrations obtained were >20-fold
above the plasma protein binding-adjusted 95% maximal
effective concentration for RSV through day 21 (Supple-
mentary Results and Figure S1).

Efficacy analyses

Presatovir did not significantly decrease time-weighted
average change in nasal RSV viral load from baseline to
day 7, relative to placebo, in the FAS population (treatment
difference: 0.10 log,o copies/ml; 95% confidence interval
[CI], —0.43 to 0.63; p=0.72) or among the subset of FAS
patients whose duration of symptoms was at the median or
shorter of the value for the complete FAS cohort (<6 days;
treatment difference: —0.12 log;y copies/ml; 95% CI,
—0.94 to 0.69; p=0.76). In the FAS population, presatovir,
with or without ribavirin use at baseline, showed no signifi-
cant decrease in time-weighted average change in nasal
viral load: treatment difference with ribavirin, —0.11 log;q
copies/ml (95% CI, —0.69 to 0.46; p=0.70); treatment dif-
ference without ribavirin, 0.73 log;o copies/ml (95% CI,
—0.75 to 2.21; p=0.29). Median change in nasal RSV load
from baseline (Figure 2A and 2B) and median absolute
nasal viral load (Figure S2) were also similar between
patients receiving presatovir versus placebo throughout the
study.

No significant difference in time-weighted average
change in FLU-PRO score from baseline to day 7 was
observed between the presatovir and placebo treatment
arms (treatment difference: 0.01; 95% CI, —0.12 to 0.15;
nominal p=0.86) (Figure 3 and Figure S3). Similarly, per-
cent change in FEV (% predicted) from baseline to day 28
did not significantly differ between patients receiving presa-
tovir versus placebo (treatment difference: —3.25; 95% CI,
—15.58 to 9.08; nominal p=0.60; Figure 4; handheld spi-
rometry measurements shown in Figure S4). No significant
treatment differences in the secondary endpoints were
observed in the subgroup of patients whose duration of
symptoms was at the median or shorter of the value in the
FAS population (Table S1). Mean changes from baseline in
RSV A and RSV B antibody titers were similar between
patients receiving presatovir and placebo.

Safety analysis

AEs were similar regardless of presatovir or placebo treat-
ment; 32/40 (80%) presatovir-treated patients reported >1
treatment-emergent AE compared with 17/20 (85%)

placebo-treated patients. Overall, most AEs were mild to
moderate in severity. Headache (13%), nausea (13%), diz-
ziness (10%), fatigue (10%), and cough (10%) were the
most frequently reported AEs following presatovir treat-
ment (Table 2). Three (8%) patients receiving presatovir
and 6 (30%) receiving placebo experienced AEs of Grade
>3 in severity. The only Grade >3 AE reported by >1
patient in either treatment group was anemia, reported by 2
patients receiving presatovir (5%) and 2 receiving placebo
(10%; Table 3). All 4 of these patients were also receiving
ribavirin. Serious AEs (SAEs) occurred in 2 (5%) patients
receiving presatovir and 4 (20%) receiving placebo. One
patient each receiving presatovir had anemia and mental
status change; SAEs in placebo-treated patients (n=1 each)
were hypoxemia, deep vein thrombosis, noncardiac chest
pain, and combined hypoxemia, sepsis, and hypotension.
No SAE was considered related to presatovir. One patient
receiving presatovir and 1 patient receiving placebo discon-
tinued study drug due to AEs of diarrhea at day 7 and com-
bined abdominal pain, nausea, and vomiting at day 9,
respectively. There were no deaths, and no patient required
mechanical ventilation through day 28.

Grade >3 laboratory abnormalities occurred in 18 (46%)
patients receiving presatovir and 5 (26%) receiving placebo
(Table 4). The greatest difference was Grade 3 nonfasting
hyperglycemia (glucose >250-500 mg/dl). Grade 3
increased fasting glucose was reported in 1 presatovir-
treated versus O placebo-treated patients, and Grade 3
increased nonfasting glucose was reported in 6 presatovir-
treated versus O placebo-treated patients. These abnormali-
ties included 1 marked laboratory abnormality each of
increased nonfasting glucose and increased fasting glucose
in different patients, both of whom were missing baseline
predose glucose measurements and had medical history of
diabetes mellitus. The majority of patients with Grade 3
hyperglycemia had elevated glucose values at the day 1 pre-
dose assessment.

Discussion

In this multicenter study—among the largest randomized,
double-blind, placebo-controlled clinical trials to date for
treatment of lung transplant recipients with RSV infection
—presatovir did not significantly improve measures of
nasal RSV viral load relative to placebo, despite adequate
plasma presatovir concentrations. Similarly, measures of
symptom resolution (via FLU-PRO questionnaire) and
change in lung function (assessed via FEV ) did not signifi-
cantly differ in patients receiving presatovir versus placebo.
Presatovir was generally well tolerated in this population.
These results are consistent with other studies of presatovir
in high-risk adults infected with RSV.”***

Although presatovir did not meet the efficacy endpoints,
this and other recent studies demonstrate the feasibility of
clinical trials in RSV-infected lung transplant recipients.
The present study incorporated novel approaches, including
the use of home nursing visits to perform nasal sampling
and other clinical and safety assessments. Bringing the clin-
ical trial to the participant facilitated enrollment of an
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Table 1 Patient Demographics and Baseline Characteristics, Safety Analysis Set

Presatovir Placebo
Characteristic (n = 40) (n=20)
Age, years, mean (SD) 56 (13) 55 (14)
<65 years 25 (63) 15 (75)
Sex at birth
Male 21 (52) 10 (50)
Race
Asian 0 1(5)
Black or African American 0 2 (10)
Native Hawaiian or Pacific Islander 1(3) 0
Other/unknown 3(8) 1(5)
White 36 (90) 16 (80)
Bilateral lung transplant 33 (83) 17 (85)
Indication for transplant
COPD/emphysema® 13 (33) 6 (30)
Cystic fibrosis/bronchiectasis 7 (17) 2 (10)
Interstitial/fibrotic lung disease 12 (30) 7 (35)
Pulmonary vascular disease 2 (5) 1(5)
Other 6 (15) 4 (20)
Months from transplant to day 1, median (Q1, Q3) 40 (26, 60) 22 (10, 49)
Days symptomatic before day 1, median (Q1, Q3) 6 (4, 7) 5 (4, 6)
Baseline viral load, logy, copies/ml, mean (SD) 5.9 (2.1) 6.6 (2.1)
Median (Q1, Q3) 6.1 (4.7, 7.6) 7.3 (5.3, 8.0)
RSV subtype
RSV A 19 (48) 4 (20)
RSV B 16 (40) 15 (75)
Undetectable 2 (5) 1(5)
Missing 3(8) 0
Immunosuppression
Ciclosporin 2 (5) 1(5)
Tacrolimus 38 (95) 19 (95)
Mycophenolate 24 (60) 12 (60)
Azathioprine 9 (23) 4 (20)
Sirolimus/everolimus 3(8) 1(5)
Corticosteroids, systemic 39 (98) 20 (100)
Intended treatment with ribavirin at randomization 31(78) 15 (75)
Actual ribavirin treatment 28 (70) 14 (70)
Oral” 21(75) 10 (71)
Aerosolized” 6 (21) 4 (29)
Intravenous® 1(4) 0
Intended treatment with palivizumab or IVIG at 8 (20) 3(15)
randomization®
Hospitalized at baseline 11 (28) 4 (20)
Related to RSV infection® 10 (91) 4 (100)
Baseline FEV,(% predicted), mean (SD) 64 (25) 62 (19)
Change from prior best measure, mean (SD) —15 (—15) —16 (—12)
Baseline FLU-PRO score, mean (SD) 2 (0.6) 2 (0.7)
Pre-existing chronic lung allograft dysfunction/BOS prior to 7 (18) 2 (10)
screening
Pre-existing BOS prior to RSV infection 4 (10) 2 (10)
Grade Op® 1 (25) 1 (50)
Grade >1° 3(75) 1 (50)

BOS, bronchiolitis obliterans syndrome; CLAD, chronic lung allograft dysfunction; COPD, chronic obstructive pulmonary disease; FEV,, forced expiratory
volume in 1 second; FLU-PRO, Influenza Patient-Reported Outcome; IVIG, intravenous immunoglobulin; Q1, first quartile; Q3, third quartile; RSV, respira-

tory syncytial virus; SD, standard deviation.
Data are shown as n (%) unless otherwise indicated.

*Includes 1 patient with alpha-1 antitrypsin deficiency.
EShown as n (%) of patients who actually received ribavirin.

“One patient receiving presatovir received palivizumab and 1 different patient receiving presatovir received IVIG; 2 patients receiving placebo received

both palivizumab and IVIG.

4Shown as n (%) of patients who were hospitalized at baseline.
Percentage out of total patients with BOS, including Grade Op.
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g4 Table 2 Treatment-Emergent Adverse Events Reported in >2
BL 3 5 7 9 14 21 28 Patients
Study day
Presatovir,n 16 15 16 16 13 13 14 14 Presatovir Placebo
Placebo,n 11 10 10 10 11 11 9 10 Preferred term (n =40) (n=120)
Figure 2  Median change from baseline to day 28 in (A) the Pz':\ti('ents with any TEAE 32 (80) 17 (85)
full analysis set and (B) the subset of patients with median or Dizziness 4 (10) 5(25)
shorter duration of symptoms before baseline. Error bars represent Headache 5(13) 4 (20)
the 25% and 75% quartiles. Gray box represents assessment period NaLfsea 5(13) 3(15)
for the coprimary endpoints. BL, baseline. Fatigue 4 (10) 3 (15)
Anemia® 3 (8) 3 (15)
. . . Diarrhea 2 (5) 4 (20)
important population of patients who are often unable to Yamiting 3(8) 3 (15)
participa.te in clinical studies due to the distance they reside Cough 4 (10) 0
from their central lung transplant center. Such research par- Productive cough 2 (5) 2 (10)
ticipation is imperative to improving outcomes for future Flatulence 2 (5) 1(5)
generations of lung transplant patients. FEV decreased 2 (5) 1(5)
Tremor 2 (5) 1(5)
05- Abdominal pain upper 1(3) 1(5)
' —e— Presatovir (n = 35) Blood bicarbonate decreased 0 2 (10)
=0= Placebo (n = 19) Confusional state 1(3) 1 (5)
Deep vein thrombosis 0 2 (10)
T T Dehydration 1(3) 1(5)
% Epistaxis ‘ 0 2 (10)
kK Hemoglobin decreased 2 (5) 0
& b= Hypoxia 0 2 (10)
o ~ o g N
3 - Insomnia 2 (5) 0
w 1 Leukopenia 2 (5) 0
1 Noncardiac chest pain 0 2 (10)
- Palpitations 2 (5) 0
-1.54 1 .
Pollakiuria 2 (5) 0
—T— T T T : Pruritis 1(3) 1(5)
T35 79 14 21 28 Sputum discolored 2 (5) 0
Study day Urinary tract infection 1(3) 1(5)
Presatovir,n 33 25 29 29 26 31 25 22 : .
Placebo.n 17 13 14 15 13 17 15 13 FEV, forced expiratory volume; TEAE, treatment-emergent adverse

Figure 3

Median change in FLU-PRO score from baseline to

day 28 in the full analysis set. Error bars represent the 25% and
75% quartiles. FLU-PRO, influenza patient-reported outcome.

event.

Data are shown as n (%).

*All 6 patients who experienced anemia (3 assigned to presatovir, 3
to placebo) were taking ribavirin.
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Table 3  Grade >3 TEAEs, Safety Analysis Set
Presatovir Placebo

Preferred term (n=40) (n=20)

Grade >3 TEAE 3 (8) 6 (30)
Anemia® 2 (5) 2 (10)
Nausea 1(3) 1(5)
Abdominal pain 0 1(5)
Deep vein thrombosis 0 1(5)
Hypotension 0 1(5)
Hypoxia 0 1(5)
Mental status changes 1(3) 0
Noncardiac chest pain 0 1(5)
Sepsis 0 1(5)

Hb, hemoglobin; TEAE, treatment-emergent adverse event.

Data are shown as n (%).

Definitions of severity Grade 3 are anemia, Hb <7.5 g/dl; nausea,
minimal oral intake for >48 hours or aggressive rehydration indicated;
deep vein thrombosis, intervention indicated; hypotension, symptom-
atic with intravenous fluids indicated; hypoxia, pulse oximetry <90%;
mental status changes, confusion, memory impairment, lethargy, or
somnolence causing inability to perform usual social and functional
activities; abdominal or noncardiac chest pain, causing inability to
perform usual social and functional activities; sepsis, systemic antimi-
crobial treatment indicated and symptoms causing inability to perform
usual social and functional activities or operative intervention other
than simple incision and drainage indicated; septic shock is a Grade 4
infection event.

ALl 4 patients who experienced Grade >3 anemia (2 assigned to
presatovir, 2 to placebo) were taking ribavirin.

Several study design and patient population characteris-
tics could have contributed to the failure of presatovir to
meet the prespecified efficacy endpoints in this trial. Presa-
tovir treatment may not be effective late in the disease
course. The median duration of symptoms before the first

Table 4 Grade >3 Laboratory Abnormalities, Safety Analysis
Set
Presatovir  Placebo
(n=40)* (n=20)"
Patients with >1 postbaseline value, n 39 19
Grade >3 laboratory abnormality 18 (46) 5 (26)
Grade 3 16 (41) 1 (5)
Grade 4 2 (5) 4 (21)
Grade >3 hematologic abnormalities
Hemoglobin 8 (21) 3 (16)
Lymphocytes 4 (10) 3 (16)
Neutrophils, segmented 0 1(5)
Grade >3 chemistry abnormalities
Fasting glucose increased” 1(6) 0

Nonfasting glucose increased” 6 (16) 0

Data are shown as n (%) unless otherwise indicated.

Definitions of severity Grade 3 are hemoglobin, <7.5 g/dl; lympho-
cytes, <500/mm3; neutrophils, <750 mm?; fasting glucose increased,
>250 mg/dl; nonfasting glucose increased, >250 mg/dl. Not all labo-
ratory abnormalities were reported as adverse events by the
investigator.

?At least 1 postbaseline value available.

bPresatovir, n = 18; placebo, n = 10.

“Presatovir, n = 38; placebo, n = 19.

dose of presatovir was 6 days (mean, 5 days). By contrast,
healthy adults with established experimental RSV infec-
tions had reduced viral load and clinical symptom severity
when treated with presatovir at or before RSV symptom
onset in the Phase 2a RSV challenge study.'® Similarly, the
anti-influenza drugs, oseltamivir and baloxavir, are most
effective when administered within 48 hours of symptom
onset.””*® Acknowledging the potential for detecting an
efficacy signal only when presatovir was used early after
infection, the coprimary endpoint evaluated change in RSV
load among the subset of the FAS whose duration of symp-
toms at baseline was at the median or shorter of the value
for the overall population. No significant treatment effect
was observed in this subpopulation, although this approach
is limited by the accuracy of patient-reported symptom
duration. As a fusion inhibitor, presatovir is best poised to
interrupt the viral life cycle at an early stage and would not
be expected to inhibit virus production in cells that are
already infected. Therefore, presatovir’s mechanism of
action may offer only an incremental additive antiviral
effect in symptomatic patients with a relatively intact
immune system, in whom any potential benefit is masked
as patients improve regardless of treatment. Alternatively,
presatovir’s potential treatment effect could be limited to
more severely immunosuppressed populations in whom its
antiviral effects become the predominant mechanism to
inhibit and clear ongoing viral replication. This was sug-
gested in a subgroup analysis of a recent Phase 2 random-
ized controlled trial examining presatovir efficacy in
hematopoietic cell transplant recipients with isolated RSV
upper respiratory tract infection and significant baseline
lymphopenia (<200 cells/ul).”* In contrast with the study
of those with hematopoietic cell transplant, this trial
enrolled patients regardless of RSV location in the respira-
tory tract (upper and lower), with the great majority not dis-
playing the sort of immunocompromised state associated
with significant lymphopenia at baseline (2 patients, both
randomized to presatovir).

Another possible explanation is that the study endpoints
may not reflect potential benefits of presatovir in lung trans-
plant recipients. The FLU-PRO score, while the best vali-
dated symptom score available, has not been validated in
patients with RSV. Additionally, the mean baseline FLU-
PRO scores (Table 1) in both treatment groups were only
approximately 2 on a scale of 0 to 4, suggesting absence of
severe symptoms at baseline.”” Although no change in
FEV,(% predicted) was detected after presatovir versus pla-
cebo treatment, this endpoint was only measured at ran-
domization and day 28 and contained significant variability
among patients, as expected in a study this size.

In conclusion, presatovir demonstrated safety but not
efficacy for viral load reduction, symptom improvement, or
prevention of lung function deterioration in lung transplant
recipients infected with RSV. Although this study did not
achieve its endpoints, it points to important considerations
for design of future studies of antivirals in lung transplant
recipients. Infection with CARVs, including RSV, remains
a significant complication of lung transplantation and con-
tributes to the relatively poor long-term survival of
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recipients.'”~ Effective therapies to prevent or mitigate
these infections will address an important unmet need with
potential to improve both short- and long-term clinical out-
comes after lung transplantation.
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