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Enfuvirtide (ENF)-containing regimens have been shown to lead to
significant virologic and immunologic improvements in antiretroviral-
experienced HIV-1-infected patients.’

ENF is well tolerated, with few systemic side-effects, but injection site
reactions (ISRs) are frequently observed when using a standard needle-
syringe (NS) method of administration.?

The etiology of ISRs is not well understood. Previous studies suggest
that patient body mass index and injection technique may be factors in
ISR development.'®*

One possible approach to improve ISR outcomes is to use a needle-
free injection device (NFID), such as the Biojector 2000 (B2000).

In other clinical settings, the B2000 has been shown to improve
subcutaneous dispersion of the injectant. This may lead to reductions in
the occurrence of pain and nodule formation that might be associated
with bolus deposition from subcutaneous administration with NS.

The B2000 NFID has been shown to have equivalent exposure and a
similar safety profile to NS when administering a single dose of ENF.*
A previous study of ENF-naive participants reported that the use of
NFID to administer ENF resulted in a significant reduction in painful
nodules/induration compared with standard NS injection.”

To substantiate these results in ENF-experienced participants, the
BOSS study examined the frequency and severity of ISRs in
participants who switched to NFID after difficulty tolerating ISRs

while using NS.

Primary Objectives

To compare ISR signs and symptoms associated with ENF injection
using NS vs NFID, based on a composite endpoint of grade 1-3
ongoing pain and either grade 3-4 indurations (=25 mm) or grade

2-4 nodules/cysts (>20 mm).

To compare the incidence and severity of individual clinical signs and
symptoms of ISRs associated with ENF injection using NS versus NFID.

Secondary Objectives

To evaluate the following during self-administration of ENF using the

NFID:

— safety/tolerability of ENF based on frequency and severity of ISR
signs and symptoms

— participant adherence and preference through participant surveys.

Study Design

Participants were enrolled in this phase 4, open-label, 8-week study
from centers throughout the USA and randomized in a 2:1 ratio to NFID
or to NS use for 4 weeks before switching to using NFID for 4 weeks
(NS>NFID group) (Figure 1).

Figure 1. Study Design.

NFID, needle-free injection device; NS, needle-syringe.
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In-clinic, blinded evaluation of all aspects of ISRs (pain, erythema,
induration, pruritus, nodules/cysts, and ecchymosis) was carried out at
baseline (BL), week 4, and week 8.

Also recorded were adverse events (AEs) and AEs of special

interest, which were defined as any device-related (NFID or NS) AE
other than the expected signs or symptoms of localized ISRs (including
but not limited to nerve pain [neuralgia, paresthesia], bruising, and
hematomas).
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¢ Adherence to ENF was based on participant 4-day recall.
¢ Participants were asked to evaluate their injection device on a
questionnaire at follow-up.

Inclusion Criteria

e Enrolled participants were HIV-1-infected, ENF-experienced males
and females >16 years of age who, in the investigator’s opinion, had
difficulty tolerating long-term (>4 weeks) administration of ENF with
standard NS. Participants had never used the NFID, and were willing
to use the standard 27G 0.5 inch NS for injections through week 4 if
randomized to NS.

Exclusion Criteria

* Pregnancy, breastfeeding, or planning to become pregnant during the
study.

* Evidence of active untreated opportunistic infections or unexplained
body temperature >38.5°C for 7 consecutive days within 30 days prior
to the screening visit. Ongoing serious concurrent illness or ongoing
AEs that would interfere with participation in the trial.

¢ Unable to self-inject ENF or without a reliable caregiver to administer
injections.

Statistical Methods

¢ The frequency and severity of ISRs were combined into an overall ISR
score, calculated for each individual sign/symptom as =gin;, where
i = the total number of ISRs, g = grade, and n = frequency (at each visit,
4 weeks apart). Individual scores were summed to give an overall total
ISR score for each visit.

¢ The individual and combined ISR scores were summarized by device
used, and statistical significance was determined using either the
Wilcoxon rank sum test or the Wilcoxon signed rank test.

e The safety analysis population included all randomized participants who
received at least 1 dose of ENF and had at least 1 post-baseline safety
assessment.

Participant Disposition

* A total of 349 participants were enrolled: 232 participants in the NFID
group and 117 participants in the NS—>NFID group (Figure 1).

e Of the 349 participants, 317 (90.8%) were included in the safety
analysis population: 213 (91.8%) in the NFID group and 104 (88.9%) in
the NS—>NFID group; 284 participants (81.4%) completed the study:
187 (80.6%) in the NFID group and 97 (82.9%) in the NS>NFID group
(Table 1).

* The most common reason for premature withdrawal was an ISR:

11 (5.2%) participants in the NFID group and 2 (1.9%) in the NS—>NFID
group (Table 1).

¢ Participant demographics and baseline disease characteristics were

similar between treatment groups (Table 2).

Table 1. Participant Disposition and Reasons for Withdrawal (Safety Analysis Population).
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Table 2. Demographics and Baseline Disease Characteristics (Safety Analysis Population).

Table 4. Participants with Maximum Injection Site Reactions (ISRs) Grade, by Sign/
Symptom and Visit Week (Safety Analysis Population).
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Participant Device Adherence and Preference
e Patient adherence to ENF was >95% for both devices at all assessments.
* Overall, 87.2% of participants preferred NFID over NS.
¢ Of the participants included in the study population who started the study
with NFID, 175 (82.2%) planned to continue with this device after the
study; 87 (83.7%) participants in the NS>NFID group planned to continue
with NFID after the study.
¢ Participants randomized to the NFID completed the questionnaire after
4 weeks and were to consider use of NS prior to the start of the study;
participants randomized to the NS—>NFID group responded to the
questionnaire after completing the study and reflected on the use of
both NFID and NS (Table 5). Overall, when participants compared their
experiences with NFID to NS, they:
— were less concerned with reactions at the administration site, including
pain (85.8% vs 13.8%)
— considered the NFID a far safer delivery system (91.7% vs 6.6%);
more convenient to use (79.6% vs 19.7%); and more satisfying to use
(85.1% vs 14.2%).

Table 5. Summary of Participant Device Preference (Safety Analysis Population).

NFID NS—NFID
(n=213), (n=104)
n (%) NS, n (%) NFID, n (%)
Completed study 187 (87.8) N/A 97 (93.3)
Discontinued study prematurely 26 (12.2) 1(1.0) 6(5.8)
Reason for discontinuation
Safety 14 (6.6) 1(1.0) 2(1.9
Adverse event 3(1.4) 1(1.0)
Injection site reaction 11 (5.2) 0 2(1.9
Non-safety 12(5.6) 0 4(3.8)
Withdrew consent 5(2.3) 0 1(1.0)
Lost to follow-up 2(0.9) 0 1(1.0)
Difficulty with injection device 3(1.4) 0 1(1.0)
Other 2(0.9) 0 1(1.0)

NFID, needle-free injection device; NS, needle-syringe.

ENF, enfuvirtide; GN, gauge needle; SD, standard deviation; NFID, needle-free injection device; NS, needle-syringe.
*Some participants used both 31G and 27G NS prior to the start of the study.

Primary Endpoint Assessment

* The percentage of participants meeting the composite primary endpoint
criteria of painful induration or nodules/cysts at baseline was similar in
the two study groups (Table 3), although at week 4, prior to switching
from NS to NFID, the percentage of participants meeting the composite
endpoint was significantly lower in the NFID group (25.4%) than in the
NS—>NFID group (45.1%) (P<0.001) (Table 3).

¢ In the NFID group, the percentage of participants meeting the
composite endpoint improved from baseline (40.1%) to week 4 (25.4%)
and remained generally stable at week 8 (21.2%) (Table 3).

¢ In the NS>NFID group, the percentage of participants meeting
the composite endpoint worsened from baseline (36.5%) to week 4
(45.1%), when participants were using NS for ENF injections, and
improved from week 4 (45.1%) to week 8 (26.1%) after switching
(Table 3).

Table 3. Participants Meeting the Composite Tolerability Endpoint (Safety Analysis
Population).

( Visit NFID NS—NFID Pvalue )
(n=213) (n=104)
Baseline 85/212 (40.1%) 38/104 (36.5%) 0.438
Week 4 52/205 (25.4%) 46/102 (45.1%) <0.001
Week 8 39/184 (21.2%) 24/92 (26.1%) 0.293

NFID, needle-free injection device; NS, needle-syringe.

Incidence and Severity of ISR Signs and Symptoms

* At week 4, the percentage of participants with no reported ISR signs and
symptoms (grade 0) was improved with NFID compared with NS except
for ecchymosis, which was similar for participants in both groups (71.2%
vs 73.5%, for NFID and NS) (Table 4).

¢ The percentage of participants with grade 3/4 ISR signs and symptoms
at week 4 was lower when using NFID than when using NS, except for
ecchymosis (Table 4).

¢ Injection abnormalities, including wet injections and leak backs, were
observed by 4.1% of participants at week 4, and 1.7% at week 8 in the
NFID group; and by 1.0% at week 8 in the NS>NFID group.

( NFID NS—NFID | Al partici ) N
(n=213) (n=104) (n=317) NFID NS—NFID
(n=213), n (%) (n =104), n (%)
Age (years): mean (SD) 46.9 (7.6) 46.5 (7.9) 46.8(7.7) o - Wook4 | Weok 8 | Baseline | Week4 | Weoks
Sex: male, n (%) 192 (90.1) 94 (90.4) 286 (90.2) (n=212) | (1=205) | (n=184) | (n=104) | (1=102) | (n=92)
Race/ethnicity, n (%) Ongoing
White 133 (62.4) 76 (73.1) 209 (65.9) pain/discomfort”
Black 40(18.8) 17 (16.3) 57 (18.0) Grade 0" 76(35.8) | 108(52.7) | 115(62.5) | 45(3.3) | 33(324) | 42(45.7)
Hispanic 38 (17.8) 11(10.6) 49 (15.5) Grade 1 83(39.2) | 62(30.2) | 43(23.4) | 29(27.9) | 38(37.3) | 38(41.3)
Other 2(0.9) 0 2(0.6) Grade 2 50(23.6) | 30(14.6) 23(125) | 24(231) | 26(255) | 10(10.9)
Body mass index (kg/m?) Grade 3 3(1.4) 5(2.4) 3(1.6) 6(5.8) 5(4.9) 2(22)
n 210 103 313 Erythema
Mean (SD) 25.4 (4.4) 25.7 (4.2) 26.5(4.3) Grade 0 90 (42.5) | 103(50.2) | 95(51.6) | 43(41.3) | 39(38.2) | 49(53.3)
Baseline CD4+ (cells/mm3): 279.0 (217.9) 275.0 (205.6) 277.7 (213.6) Grades 3& 4 48(22.6) | 32(156) 26(14.1) | 18(17.3) | 24(285) 6(6.5)
mean (SD) Induration*
Baseline HIV-1 RNA (copies/mL), Grade 0" 61(28.8) | 71(34.6) | 63(342) | 26(250) | 25(24.5 | 32(34.8)
n (%) Grades 3 &4 105(49.5) | 81(39.5) | 78(42.4) | 54(51.9) | 54(529) | 38(41.3)
<50 82 (38.5) 35(33.7) 117 (36.9) Praritas
50-<400 39 (18.3 22 (21.2 61(19.2
400f100 000 7 53 4_7; 37 }35_63 111((35_3) Grade 0" 171(80.7) | 188(91.7) | 168(91.3) | 86(827) | 84(82.4) | 83(90.2)
>100,000 18 (8.5) 10(9.6) 28 (8.8) Grades 3 &4 0 o 0 0 0 o
- Nodules/cysts*
ENF experience, n (%
Curran)t ) 199 (93.4) 100 (96.2) 299 (94.3) Grade 0" 97(45.8) | 117(57.1) | 122(66.3) | 55(52.9) | 53(52.0) | 63(68.5)
Prior/interrupted 14 (6.6) 4(3.8) 18(5.7) Grade 2 35(16.5) | 16(7.8) 1702) | 15(14.4) | 17(167) | 8(87)
- Grade 3 38(17.9) | 84(16.6) | 20(10.9) | 18(17.3) | 19(186) | 7(7.6)
Previous ENF use Grade 4 3(1.4) 0 0 0 0 0
Duration (months)
Mean (SD) 16.9 (13.7) 17.8 (15.4) 17.2 (14.3) Ecchymosis
Device(s) used”, n (%) Grade 0" 160 (75.5) | 146(71.2) | 124(67.4) | 75(72.1) | 75(73.5) | 62(67.4)
NS: 31GN 78 (36.6) 35(33.7) 113 (35.6) Grades 3 &4 11(52) 19(9.3) 12(6.5) 76.7) 439 6(6.5)
NS: 27GN 141 (66.2) 73(70.2) 214 (67.5) J
Other 1(0.5) 1(1.0) 2(0.6) NFID, needle-free injection device; NS, needle-syringe.
AN J “Gomposite endpoint comprised of grade 1-3 ongoing pain and sither grade 3-4 indurations (=25 mm) or grade 2-4

nodules/cysts (>20 mm).
“Grade 0 includes participants with no reported ISR (If participant has no ISR, the sign/symptom is imputed as 0).
Participants were only counted once with the maximurm grade within each sign/symptom.

Overall ISR Score

* Between-participant comparison of the NFID group showed a statistical-
ly significant greater improvement from BL to week 4 in overall ISR score
(sum of individual scores for each visit): mean (standard deviation [SD])
change from BL = -5.3 (20.09) (n = 204), compared with BL to week 4
using NS: -0.4 (15.44) (n = 102, P = 0.003) (Figure 2).

*  Within-participant comparison for the NS—>NFID group showed a signifi-
cantly greater mean (SD) decrease in overall ISR score from BL to week 8
using NFID (mean change from BL = -7.5 [17.24], n = 91), compared with
BL to week 4 using NS (0.0 [15.76], n = 91, P<0.0001) (Figure 3).

Figure 2. Mean Overall ISR Score at
Baseline and Week 4 for NS~>NFID and

Figure 3. Mean Overall ISR Score at
Baseline and Post-baseline in the NS and

NFID Groups (Between-Patient Comparison). NFID Groups (Within-Patient Comparison).
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“Statistically significant greater mean decrease
from baseline to week 4 in overall ISR score
when administering ENF with NFID relative to
administration with NS (P = 0.003).

*P<0.0001 based on within-patient comparison
from week 4 to week 8.

ISR, injection site reaction; NFID, neede-free
injection device; NS, needie-syringe.

Safety

* Atotal of 6 participants (1.9%) using NFID and 4 participants (3.8%) using
NS had one or more serious AEs (SAEs) during the study.

* AEs resulting in discontinuation of ENF occurred in 3 participants (0.9%)
using NFID and 1 participant (1.0%) using NS.

* Ten participants (3.2%) using NFID experienced AEs of special interest.
None of these AEs met the criteria for a SAE.

* There were no AEs of special interest while administering ENF with NS.

No. (%) 95%
Question: Which delivery system was: respondents | Confidence
(n = 289) Interval
Less painful?
NFID 212 (73.4) (68.3, 78.5)
NS 75 (26.0)
Missing 2(0.7)
Caused you less concern about ISRs?
NFID 248 (85.8) | (81.8,89.8)
NS 40 (13.8)
Missing 1(0.3)
Were you less afraid to administer ENF?
NFID 227 (78.5) | (73.8,83.3)
NS 59 (20.4)
Missing 3(1.0
Easier to administer ENF?
NFID 238 (82.4) (78.0, 86.7)
NS 49 (17.0)
Missing 2(0.7)
Safer to administer ENF?
NFID 265(91.7) | (88.5,94.9)
NS 19 (6.6)
Missing 5(1.7)
Convenient for you to administer ENF?
NFID 230(79.6) | (74.9,84.2)
NS 57 (19.7)
Missing 2(0.7)
More satisfying for you to administer ENF?
NFID 246 (85.1) | (81.0,89.2)
NS 41 (14.2)
Missing 2(0.7)
Overall, your preferred system to administer ENF?
NFID 252 (87.2) | (83.3,91.0)
NS 36 (12.5)
Missing 1(0.3)

ENF, enfuvirtide; ISR, injection site reaction; NFID, needle-free injection device; NS, needle-syringe.

Conclusions

e Use of the NFID was associated with an improved ISR profile in ENF-
experienced participants in this study.

* The majority of participants preferred the NFID to the NS.

e Use of a NFID reduces the incidence and severity of treatment-limiting
ISRs from ENF administration.

* The results from this study provide further evidence that the Biojector
2000 NFID is an alternative injection method for patients who have
difficulty administering ENF with NS.
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