
 Influenza symptoms
Incidence of symptomatic infection was low (32% placebo vs 14% 
CD388) and, although lower area under the total symptom score-
time curve (TSS-AUC) and peak TSS were observed in CD388 vs 
placebo (mean TSS-AUC 2.22 ± 4.86 vs 7.66 ± 14.13; mean peak 
TSS 1.79 ± 3.12 vs 3.54 ±  5.34), these reductions were not 
statistically significant.  
 Viral load assessed by viral culture
A statistically significant reduction in peak VL was observed in 
the CD388 arm compared to the placebo arm (Wilcoxon p -
value=0.0236; one-sided). No statistically significant difference 
was observed in VL-AUC.
 Viral shedding
While the time to confirmed negative qRT-PCR was shorter in 
the CD388 -(median 79.4 hours, 95% CI, 24.4-143.1) vs the 
placebo arm (median 134.1 hours, 95% CI, 61.9-non-computable), 
these differences were not statistically significant.
Viral resistance 
Next generation sequencing of NA and HA genes in all qRT-PCR-
positive samples did not identify any known resistance mutations 
in any of the CD388-treated participants.

Abstract
Background: Influenza remains a significant public health 
concern due to the limited efficacy of vaccines, especially in 
immunocompromised patients1,2. CD388 is a multivalent 
conjugate of a dimeric neuraminidase inhibitor stably linked to a 
proprietary human IgG1 Fc fragment engineered for extended 
half-life. In nonclinical in vitro and in vivo models, CD38 8  has 
demonst rat ed highly pot ent , universal ant iviral act ivit y against  
influenza A and B. Here we describe t he prophylact ic efficacy of 
CD38 8  against  t he influenza A/ Pert h/ 16/ 20 0 9 (H3N2) st rain in 
a human challenge model.
Methods: This is a proof-of-concept , single-cent er, randomized, 
double-blind, placebo-cont rolled, Phase 2a st udy of CD38 8  in 
healt hy part icipant s 18  t o 55  years of age. The primary 
object ive is t o assess t he prophylact ic ant iviral act ivit y of 
CD38 8  against  influenza using a single dose of CD388 , 
administ ered subcut aneously (SC) 5  days before int ranasal viral 
challenge. The primary efficacy out come is t he area under t he 
viral load -t ime curve (VL-AUC) as det ermined by qRT-PCR in 
nasopharyngeal swabs.
Results: Out  of 58  volunt eers t hat  were randomized and 
challenged wit h influenza, 28  received 150  mg of CD388 , and 
28  received placebo. A reduct ion in t he VL-AUC in nasal 
samples was observed in t he CD388  arm vs t he placebo arm 
(mean 10 .70  log10  [copies/ mL] x days vs mean 16.0 9 log10  
[copies/ mL] x days; p= 0 .0 390 ). Bot h peak int ranasal viral load 
(VL) and rat e of qRT-PCR confirmed influenza infect ion were 
significant ly lower in CD38 8  vs placebo (p=0 .0 185; p=0 .0 24 8  
respect ively). Addit ionally, short er durat ion of viral shedding, 
lower t ot al clinical sympt om scores and lower peak sympt om 
score were observed in CD388  vs placebo, but  t hese 
differences were not  st at ist ically significant . CD388  was well 
t olerat ed wit h limit ed number of t reat ment  emergent  adverse 
event s (TEAEs), including one inject ion sit e react ion, t hat  were 
most ly mild in severit y and resolved spont aneously wit hin t he 
exposure t imeframe. Conclusions: A single SC dose of CD38 8  
administ ered 5  days prior t o influenza challenge was well 
t olerat ed and demonst rat ed st at ist ically significant  ant iviral 
effect s. This dat a support s t he pot ent ial of CD38 8  for seasonal 
prophylaxis of influenza.

Objectives
 To det ermine t he prophylact ic ant iviral act ivit y of CD388  

against  experiment al influenza infect ion in a healt hy adult  
populat ion.

 To confirm t he safet y and t olerabilit y of CD388  aft er a single 
SC inject ion.

Methods
Figure 1. Study Design

*One part icipant  in t he Placebo arm wit hdrew consent  before viral challenge and was not  
included in t he per-prot ocol (PP) set .**Two part icipant s were randomized t o receive 50  
mg CD38 8  and challenged wit h virus. Due t o lower-t han-expect ed recruit ment , enrollment  
of t his arm was st opped (Arm 3, not  shown). All result s shown are for Arms 1 and 2. 

Figure 2. Schematics of the human challenge study
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Table 1. Incidence of qRT-PCR-confirmed influenza infection

Safety

Table 2. Summary of Adverse Events (Safety Analysis Set) 

Figure 4 . Peak VL det ermined by qRT-PCR in nasopharyngeal swabs. Shown are individual 
peak VL measurement s (grey: PLACEBO; red: CD38 8  150  mg), along wit h t he mean (st ar 
symbol) and t he median (green line). Analysis was done in t he PP analysis set  (all part icipant s 
randomized, having received t reat ment  [placebo/ CD38 8 ], inoculat ed wit h t he virus, who had 
valid result s for at  least  8 0 % of t he planned qRT-PCR in nasal samples from Day 1 t o Day 8 ). 
Wilcoxon p-value=0 .0 18 5  (one sided) is shown. N= 28 / t reat ment  arm. 

Placebo
(N=28)

n (%)

CD388 
(150 mg)
(N=28)

n (%)

Placebo vs 
CD388

One-sided 
Fisher’s exact 

p- value
RT-PCR-confirmed 
influenza infect ion* 14  (50 ) 6  (21) 0 .0 24 8

RT-PCR-confirmed 
sympt omat ic 
influenza infect ion**

9 (32) 4  (14 ) 0 .10 23

RT-PCR-confirmed 
moderat e t o severe 
sympt omat ic 
influenza 
infect ion***

7 (25) 3  (11) 0 .14 77

Figure 3 . Mean VL (t op) and VL-AUC (bot t om) det ermined by qRT-PCR in nasopharyngeal 
swabs. On t he t op, mean (± 95% CI) VL measurement s are depict ed over t ime (grey: 
PLACEBO; red: CD38 8  150  mg). On t he bot t om, individual VL-AUC calculat ions (grey: 
PLACEBO; red: CD38 8  150  mg), along wit h t he mean (st ar symbol) and t he median (green 
line) are shown. Analyses were done in t he per-prot ocol (PP) analysis set  (all part icipant s 
randomized, having received t reat ment  [placebo/ CD38 8 ], inoculat ed wit h t he virus, who had 
valid result s for at  least  8 0 % of t he planned qRT-PCR in nasal samples from Day 1 t o Day 8 ). 
Wilcoxon p-value=0 .0 390  (one sided) is shown. N= 28 / t reat ment  arm.
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*RT-PCR-confirmed influenza infect ion: 2 quant ifiable (≥ lower limit of quantification 
[LLOQ]) qRT-PCR measurement s (report ed on 2 or more independent  samples over 2 
days), from Day 1 (pm) up t o Day 8  (am).
**RT-PCR-confirmed sympt omat ic influenza infect ion: RT-PCR-confirmed influenza 
infect ion (2 quant ifiable [≥LLOQ] qRT-PCR measurement s [report ed on 2 or more 
independent  samples over 2 days]), from Day 1 (pm) up t o Day 8  (am), AND sympt oms ≥2 at  
a single t ime point .
***RT-PCR-confirmed moderat e t o severe sympt omat ic influenza infect ion: RT-PCR 
confirmed influenza infect ion (2 quant ifiable [≥LLOQ] qRT-PCR measurement s [report ed on 
2 or more independent  samples over 2 days]), from Day 1 (pm) up t o Day 8  (am), AND any 
sympt oms of grade ≥2 at  a single t ime point .

Conclusions
A single SC dose of 150  mg CD388  5  days prior t o viral 

challenge was well-t olerat ed and significant ly reduced nasal 
viral load compared wit h placebo.

A single SC dose of 150  mg CD388  showed a st at ist ically 
significant  lower incidence of qRT-PCR confirmed influenza 
infect ion compared t o placebo. A reduct ion was also observed 
in t he incidence of qRT-PCR-confirmed sympt omat ic influenza 
infect ion, and t he incidence of qRT-PCR-confirmed moderat e 
t o severe sympt omat ic influenza infect ion, alt hough t hese 
reduct ions were not  st at ist ically significant .
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Safety Summary

Overall CD38 8  was safe and well-t olerat ed wit h no SAEs, no 
deat hs and no TEAEs leading t o st udy discont inuat ion.

 In t ot al 59  TEAEs were report ed in 4 0  (70 %) part icipant s, 
most  of which were mild in severit y, except  for 4  TEAEs in t he 
150  mg CD388  arm and 2 TEAEs in t he placebo arm of 
moderat e severit y.

All TEAEs were considered as not  relat ed t o t reat ment  
(CD388  or placebo) and as not  relat ed or unlikely t o be relat ed 
t o t he challenge virus.

 TEAEs by PT report ed by more t han 1 part icipant  in t he 150  
mg CD388  arm were upper respirat ory t ract  (URT) infect ion 
(19 event s in 15  [53.6%] part icipant s), headache (4  event s in 4  
[14 .3%] part icipant s) and AST elevat ed (3  event s in 3  [10 .7%] 
part icipant s).

 TEAEs by PT report ed by more t han 1 part icipant  in t he 
placebo arm were URT infect ion (14  event s in 12 [4 1.4 %] 
part icipant s) and headache (2 event s in 2 [6 .9%] part icipant s).

A single case of communit y-acquired influenza, t hat  occurred 
in a part icipant  t hat  received placebo, was report ed.

One solicit ed AE (inject ion sit e pain), mild in severit y, was 
report ed in t he 150  mg CD388  arm.

Description Placebo 
(N=29)

n (%) [e]*

CD388 150 mg 
(N=28)

n (%) [e]*
Any unsolicit ed TEAE 19 (65 .5) [25] 21 (75 .0 ) [34 ]

Any unsolicit ed TEAE 
leading t o st udy 
discont inuat ion

0  (0 ) [0 ] 0  (0 ) [0 ]

Any unsolicit ed TEAE 
considered as relat ed t o 
st udy t reat ment  

0  (0 ) [0 ] 0  (0 ) [0 ]

Any serious adverse event  
(SAE)

0  (0 ) [0 ] 0  (0 ) [0 ]

Deat h 0  (0 ) [0 ] 0  (0 ) [0 ]

Any solicit ed AE 0  (0 ) [0 ] 1 (3 .6) [1]
*e= number of event s

• Safet y assessment s
• Weekly recall DC (influenza 

sympt oms)
• Ret urn t o clinic if flu-like illness
• Nasal ant igen/mult iplexed PCR 

t est  if sympt omat ic

https://www.cdc.gov/flu/vaccines-work/effectiveness-studies.htm

	Prophylactic efficacy of CD388, a novel Drug Fc-Conjugate (DFC), in an influenza A/H3N2 human challenge model

