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1 | INTRODUCTION

Abstract

Background: Data suggest that hyaluronic acid (HA) fillers using VYC technology have
a higher incidence of delayed-onset nodule development at facial injection sites than
earlier HA products.

Objective: To assess the incidence of delayed-onset nodules with VYC products
based on a single experienced injector.

Methods and Materials: Patients with delayed-onset nodules after injections with
VYC-20L, VYC-17.5L, and VYC-15L were identified by retrospective chart review.
Results: Since 2010, 2139 patients received injections from the same physician with
combinations of VYC-20L (57.6% of patients; 2.4 syringes/patient), VYC-17.5L (23.9%;
1.5), or VYC-15L (18.5%; 1.5). Seven female patients (mean age, 62 years) developed
delayed-onset nodules for an overall incidence of 0.33%. A potential inflammatory
trigger (reported by 6 patients) occurred 1-168 days prior to nodule development.
Nodule biopsy in 1 patient confirmed a foreign-body granuloma. The most effective
treatment incorporated prednisone with or without hyaluronidase, and in 2 patients,
nodules resolved spontaneously. The incidence of delayed-onset nodules was not as-
sociated with injection technique or amount of product used.

Conclusion: VYC-associated incidence of delayed-onset nodules (0.33%) was lower
than earlier estimates from previous studies. In the current analysis, VYC-15L had a

rate of delayed reactions comparable with non-VYC products.
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stabilized HA (NASHA) fillers has been estimated at 0.02%-0.4%.%

Hyaluronic acid (HA) fillers are widely used in facial rejuvenation®?
and have been shown to be safe in clinical practice.®* Filler-related
complications can be characterized in terms of their timing after
injection. Early-onset complications (mainly injection-related side
effects) occur shortly after injection, are usually mild in intensity,
and resolve rapidly.® Delayed-onset complications can occur weeks
to months after the injection but are uncommon. The incidence

of delayed-onset hypersensitivity reactions to earlier nonanimal

However, there are reports of higher incidences of delayed-onset
nodule development with HA filler products using Vycross (VYC)
technology (Allergan Aesthetics, an AbbVie company) compared
with NASHA fillers,®8 ranging from 0.98% per patient”’ to 4.25%.%

Evidence-based studies to determine the definitive causes
of delayed-onset nodule formation related to VYC products are
hampered by the low incidence of such events. One solution is
additional prospective or retrospective studies on patient re-

sponses to VYC products to confirm the incidence and to identify
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clinical characteristics that may predispose patients to the occur-
rence of delayed-onset nodules. In Canada, there are currently 5
available VYC products differentiated on the basis of their varying
HA content, %712 3 of which are discussed in the current analysis:
Juvéderm® Voluma® with lidocaine (VYC-20L), Juvéderm® Volift®
with lidocaine (VYC-17.5L), and Juvéderm® Volbella® with lidocaine
(VYC-15L; Allergan Aesthetics, an AbbVie company). The objective
of this retrospective analysis is to assess the incidence of delayed-
onset nodule formation with VYC products based on a single expe-

rienced injector.

2 | METHODS

The author has been using VYC-20L, VYC-15L, and VYC-17.5L since
2010, 2013, and 2014, respectively, for aesthetic procedures at a
dermatology practice in Vancouver, BC, Canada. Filler injections
were done using the author's standardized procedure, and patient
data were entered in an electronic database. Injectable products
were not diluted or mixed. Patients provided written informed con-
sent prior to receiving filler injections.

Prior to treatment, patients were photographed without
makeup, and facial skin was prepared for injection by washing twice
with 4% chlorhexidine.®® For lip treatments, a topical anesthetic
(23% lidocaine, 7% tetracaine) was applied 30 min before injection.
Injections were usually carried out with needles (27 g or 30 g) or
cannulas (25 g), 38 mm or 50 mm in length. The choice of needle or
cannula was based on the area to be injected, with cannula being the
preferred method for soft tissue areas. Injections were performed
in multiple planes depending on the requirement and product type.
Patients were provided a written set of aftercare instructions: use
cold packs for mild discomfort, gently cleanse skin, and do not en-
gage in heavy exertion, put pressure on the face, wear makeup, or
consume alcohol for 2 days.

Patients were evaluated and treated as needed over time and
returned to the clinic for follow-up assessment and/or for reported
complications. Patients who reported delayed-onset nodules, de-
fined as nodules developing at least 4 weeks after HA injection,
returned to the clinic for assessment and management and were
seen regularly until nodule resolution. Information on nodule loca-
tion, date of first appearance, potential immunologic triggers (e.g.,
dental procedures, vaccine administration, and viral illness), and
information about subsequent nodule treatment, and the status
was recorded in each patient's chart. If patients had nodules as-
sociated with more than one product, they were included in the
count for each associated product. Nodule status was categorized
as “resolved” or “ongoing” at the time of retrospective chart review
(October 31, 2019).

The incidence of delayed-onset nodule development for each
VYC product was expressed in terms of the total number of patients
treated and the number of syringes used. Timelines of nodule devel-
opment were recorded as the time between onset of the nodule and
the date of the last VYC product injection in the same facial area.

TABLE 1 Incidence of delayed-onset nodules with VYC products
(N = 2139 patients)®

VYC-20L VYC-17.5L VYC-15L
Total no. of patients, 1232 (57.6) 512 (23.9) 395(18.5)
n (%)
Total no. of syringes 2971 792 585
Total no. of syringes 2.4 1.5 1.5
per patient
Volume of filler injected (ml)
Mean 2.0 1.7 1.0
Range 1-6 1-3 NAP
No. of patients with 6 2¢ 1
nodules
Nodule incidence per 0.49 0.39 0.25
patient (%)
Nodule incidence per 0.20 0.25 0.17
syringe (%)
Time to nodule formation (week)
Mean 46 36 17
Range 11-81 17-55 NAY

@Patient status as of December 2019.
bPatient treated with VYC-15L received a total of 1 ml.

“Two patients had nodules associated with 2 different products. One
patient had nodules associated with both VYC-17.5L and VYC-15L
injections, and another had nodules associated with VYC-17.5L and
VYC-20L injections.

40nly 1 patient had nodules associated with VYC-15L injection.

Treatment response, expressed as time to resolution, was measured
as the time (in days) between observation and complete resolution
of the nodule.

2.1 | Histology

A biopsy on a delayed-onset nodule was performed in 1 patient,
after obtaining written informed consent. The nodule was fixed with
formalin, embedded in paraffin, and stained with hematoxylin and

eosin or Alcian blue before histologic examination.

3 | RESULTS

Atotal of 2139 patients received VYC filler injections since 2010 with
the majority of patients receiving VYC-20L (see Table 1 for treat-
ment details). Delayed-onset nodules were reported in 7 patients
(overall incidence, 0.33%), with the highest incidence observed with
VYC-20L at 0.49% per patient (Table 1). All patients who developed
nodules were Caucasian. Two of the 7 patients developed nodules
associated with more than 1 VYC product (patient 1: VYC-17.5L and
VYC-20L; patient 6: VYC-15L and VYC-17.5L). All 7 patients with
delayed-onset nodules were female (mean age, 62 years; range, 55-
70 years). The median total number of syringes for patients who
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developed nodules was 6 (range, 2-22 syringes). These injections
were administered over a period spanning 1 session to repeated in-
jections covering 5 years.

VYC treatment history/number of treatments and the timing
of nodule development for each of the 7 patients who developed
nodules are summarized in Figure 1, and the nodule locations for
each patient are shown on the facial image in Figure 2. With the
exception of patient 5, all other patients received filler treatments
utilizing combinations of VYC products at various times prior to the
onset of nodules. However, delayed-onset nodules did not develop
at every injection site or with every VYC product injected. On exam-
ination, all nodules were found to be subcutaneous, nontender, and
non-erythematous. A typical presentation of multiple nodules on 1
patient is shown in Figure 3. A biopsy of a nodule revealed evidence
of foreign-body granuloma in proximity to HA (Figure 4).

In 6 of the patients, delayed-onset nodules developed between
September and December. With the exception of patient 7, all other
patients reported a potential inflammatory trigger prior to the devel-
opment of nodules, which were mostly related to dental procedures,
including dental cleaning (n = 3; patients 1, 2, and 3), dental implants
(n = 1; patient 4), gum irritation related to a dental brace (n = 1; patient
5), and tooth extraction (n = 1; patient 6). One patient who underwent
dental cleaning also had a CT angiogram (patient 3). For 1 patient (pa-
tient 7), no known triggering event was recorded. The time between
the presumed inflammatory trigger and subsequent nodule develop-
ment was highly variable, ranging from 1 to 168 days (Figure 1). No
infections or other immune triggers were identified in this population.

All 7 patients were followed-up until nodule resolution; treat-
ment management is summarized in Table 2. One nodule each from
patients 3 and 4 resolved spontaneously without any treatment. For
the remaining patients who responded to therapy, mean time to res-
olution was 79 days (range, 33-138 days). Prednisone (25-50 mg/
day for 1 or 2 weeks) and intralesional hyaluronidase (15-150 IU)
were major components in the treatment plans. Treatment incorpo-
rating prednisone with or without hyaluronidase had a shorter mean
resolution time compared with therapy that included an antibiotic
(45 days with prednisone +hyaluronidase [patients 1, 2, and 6] vs.
84 days for therapy incorporating an antibiotic [patient 4]). To date,
5 of the 7 patients have reported no further incidents since the last

reporting. The 2 remaining patients were lost to follow-up.

4 | DISCUSSION

Prior studies on the incidence of delayed-onset nodule development
with VYC fillers were based on data from sites with multiple injec-
tors, different injection techniques and methods of skin preparation,
dilution of HA fillers prior to injection, and a range of facial areas in-
jected.®”? These variables have been suggested as potential factors

affecting delayed-onset nodule formation”?!41>

and the apparent
variation in reported incidence.”*%' The present analysis is based
on a large patient cohort (N = 2139) receiving aesthetic therapy

with 3 VYC products from the same physician at a single site using
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standard HA preparatory and injection techniques, thus minimizing
the impact of external variables on HA filler-related delayed-onset
nodule development.g'“”17 Over an assessment period of 10 years,
only 7 patients were identified as having delayed-onset nodules, an
overall incidence of 0.33%. Although patient numbers are small, in-
cidence of nodule development was higher with VYC-20L (0.49%)
compared with VYC-17.5L (0.39%) and VYC-15L (0.25%).

Findings from prior studies with VYC fillers are shown in
Table 3.%8%18 The incidence rate determined in the present anal-
ysis for VYC products (0.33%) is lower than other published es-
timates,®®? but is similar to incidence rates for other HA fillers
(<0.4%).%° For VYC-20L, 1 analysis’ conducted over a 9-year period
estimated a 0.98% incidence, whereas another study® reported no
events that could be characterized as delayed-onset nodules over a
2-year follow-up. Although others have noted a relatively high inci-
dence of delayed nodules related to VYC-15L (1.0%-4.25%),”** the
observed rate in this current study (0.25%) was comparable with
that reported for non-VYC products. For VYC-17.5L, there is little
information on the risk of long-term complications. In an 18-month
study, Dayan et al.'? assessed outcomes in 123 patients after initial
and repeat treatments of nasolabial folds with VYC-17.5L. No spe-
cific data on defined delayed-onset nodule development were pro-
vided, although 3 patients had long-term adverse events (weeks to
months after injection), 1 of which was described as a moderate skin
mass that resolved after treatment with triamcinolone cream.>° In
the current analysis, 2 patients had delayed-onset nodules related to
VYC-17.5L injection, thus providing new insight into delayed-onset
nodule formation for this HA filler.

The mechanisms leading to delayed-onset nodule development
are unclear for all HA-related fillers, including VYC products. The
VYC fillers investigated in the current analysis combine high- and
lower-molecular weight (>600 Kda) HA.%¢ High-molecular weight
HA has an anti-inflammatory effect on the immune system, but
there is evidence that low-molecular weight HA (<200 Kda) is proin-
flammatory and can activate the immune system when contami-
nated with bacterial protein.®?2°-22 Thus, this suggested mechanism
would not explain the observed higher incidence of delayed-onset
nodules with VYC products reported by others.

Previous studies also suggest that delayed-onset nodules may
be related to filler preparation and injection.&("16 Humphrey et al?
found that patients with delayed-onset nodules received a higher
cumulative VYC-20L dose (5.0 ml) than those without nodule devel-
opment (0.5-1.5 ml lower cumulative volume), suggesting that this
difference increased the risk of nodule development. However, in
the current analysis, there was no evidence to suggest a relationship
between injected volume and nodule development because all the
patients with delayed-onset nodules received a wide range of dos-
ing, similar to patients who did not develop delayed-onset nodules.

It is suggested that the majority of delayed-onset nodules in
response to HA filler injections have an inflammatory and immune-
mediated origin, although there is considerable evidence that the
etiology is multifactorial.®®¢2% Several studies have associated de-
velopment of delayed-onset inflammatory nodules with formation of
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FIGURE 1 Vycross (VYC) filler treatment and nodule development timelines for patients who developed delayed-onset nodules. VYC
product injection points (volumes injected are shown in parentheses), timing of potential triggering events for nodule formation (note that
there was no recorded triggering event for patient 7), and whether nodules were resolved or ongoing (as of October 31, 2019) are indicated.
Patient 1 (aged 70 years) had the most intensive treatment pattern, with 4 injection sessions of each VYC product between September 2014
and June 2019; areas injected included the lips and tear troughs (VYC-15L), marionette lines (VYC-17.5L), and the jaws, cheeks, chins, and
temples (VYC-17.5L and VYC-20L). One nodule each from patients 3 and 4 resolved without any treatment. *VYC-20L injection; "VYC-17.5L
injection; #*VYC-15L injection. Tlnjection was by cannula. Circles indicate timing of nodule formation, wherein each color represents the last
VYC product injected in the same area as the nodule (red, VYC-20L; blue, VYC-17.5L; green, VYC-15L). Each colored circle represents a
separate reaction site for delayed-onset nodule formation. TSince November 2013, patient 4 had extensive VYC product injections with no

additional delayed-onset nodule development. Pot, potential

©2014 Allergan Inc.

FIGURE 2 Location of delayed-onset nodules. Circles represent
the location of nodules, with the different colors indicating the

last VYC product injected in the same location as the subsequent
nodule (red, VYC-20L; blue, VYC-17.5L; green, VYC-15L); numbers
within circles are patient IDs (see Figure 1). Most nodules were
associated with VYC-20L injections. In the 6 patients with delayed-
onset nodules related to VYC-20L, there were a total of 18 nodules,
which were often located on the cheeks (~50% of nodules). In
contrast, there were 2 patients with a single nodule each related to
VYC-17.5L and 1 patient with 2 nodules related to VYC-15L

a foreign-body granuloma.’®?*2% |n the current analysis, a foreign-
body granuloma was identified in a biopsied nodule, lending some
support to previous studies. Lemperle et al.?* postulated that foreign-
body granulomas are nonallergic in origin based on the observation
that testing granuloma patients with the same filler material sev-
eral years after the initial reaction did not lead to formation of new
granulomas at the test site; their conclusion was that a foreign-body
granuloma is not a result of a late type IV allergic granulomatosis

reaction.?* A similar observation was made in the current analysis;
when patient 3 with delayed-onset nodules after VYC-20L injections
was subsequently challenged in a skin test with VYC-20L, there was
no type IV reaction, suggesting that the nodules were not the result
of an allergic-type reaction (data not shown). However, Turkmani

et all

suggest that hypersensitivity tests have a limited sensitivity
and that a negative result does not necessarily exclude a hypersen-
sitivity reaction. Although there is evidence that delayed-onset nod-
ule development is due, at least in part, to formation of foreign-body
granulomas, its pathogenesis requires further investigation.

Previous studies suggest that immune responses may trigger
inflammatory events.®”%141520 |5 the current analysis, 86% of pa-
tients had an identifiable triggering event (mostly related to dental
procedures) and similar events have been identified in 20%°-39%’
of patients. Seasonal variation in nodule development was also ob-
served, with the majority of patients (71%) developing nodules be-
tween September and December, supporting similar observations in
other studies and suggesting that viral infections more common at
this time of year may provide an inflammatory/immunological trig-
ger.”?* Turkmani et al.** reported a delayed hypersensitivity reac-
tion to different brands of HA fillers (including VYC products) after
an influenza-like iliness. Nodule development occurred 3-5 days
after the illness but 5.1 months (range, 2-10 months) from the HA
filler injection.’* Delayed inflammatory reactions to HA fillers after
exposure to the COVID-19 spike protein and vaccine, including er-
ythema, edema, and nodules, have also been recently reported.?”%8
Based on these observations, clinicians are recommended to per-
form proper skin preparation prior to HA injections to avoid in-
fection and to advise patients to delay filler treatment if areas of
inflammation/infection are present. Because dental procedures ap-
peared to provoke a reaction in several patients in the current study,
refraining from dental procedures before and after filler injection for
about 2 weeks may also be recommended. Ultimately, the under-
lying cause of delayed-onset nodules remains incompletely under-
stood and it is difficult to postulate what properties of fillers trigger
nodule development in some patients.}* Fortunately, as indicated by
our data, nodule development seems rare and nodules that do form
can resolve spontaneously or with treatment.

In the present analysis, the time required to resolve nodules
was highly variable. Similar to other studies, some nodules resolved
spontaneously without any treatment, while others required sub-
stantial treatment.®”? An effective component of successful treat-
ment appeared to be systemic or intralesional corticosteroid with
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FIGURE 3 Representative images from patient 6 showing non-inflammatory nodules in 3 locations 17 weeks after VYC-15L injections
in the lips and forehead (arrows on left and right images, respectively), and VYC-17.5L injections in the marionette lines (arrow on center
image). Nodules appeared 4 weeks after a tooth extraction and resolved following treatment with hyaluronidase and prednisone (see

Figure 1 and Table 2 for additional details on this patient)

FIGURE 4 Representative photomicrographs from patient 4’s nodule biopsy. Left image: Hematoxylin and eosin (H and E) staining showing
granuloma in relation to hyaluronic acid (HA) filler product VYC-20L (100x magnification). Right image: Alcian blue staining showing HA (blue)
with 1 focus adjacent to granulomatous inflammation (100x magnification). See Figure 1 and Table 2 for additional details on this patient

8929 reflecting the inflammatory origin

or without hyaluronidase,
of delayed-onset nodules. Hyaluronidase has also been recognized
as an important component of therapy based on the premise that
this treatment removes the HA filler, eliminating the source of the
inflammatory reaction."*%° Artzi et al.® found that broad-spectrum
antibiotics with intralesional hyaluronidase was the most effective
treatment in patients with VYC-15L-related nodules. Humphrey
et al.? also found that oral antibiotics were a component of success-
ful nodule treatment in at least some of their patients. It is important
to note that nodules resolved either spontaneously or with treat-

ment for all 7 patients in this study.

There are some limitations to the current analysis. Patient out-
comes were based on retrospective chart review with the assump-
tion that all relevant data had been consistently captured. In addition,
exact timing of nodule development and potential triggering events
were based on patient recall, which may not have been reliable.
Finally, delayed-onset nodule incidence rates, particularly for VYC-
17.5L and VYC-15L, were based on a small number of observed cases.
Because incidence of delayed-onset nodule formation was based
on patient self-reports (similar to previous studies), there may have
been patients with delayed-onset nodules that were not captured in
the analysis. Nevertheless, the low incidence rates emphasize that
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TABLE 2 Management of delayed-
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onset nodules Patient ID Management Time to resolution (days)
1 Prednisone: 50 mg/day x 1week Ongoing as of October
ILK: 5 mg 31, 2019 (36 days
since nodule
reported)
2 Prednisone: 50 mg/day x 1week 88
Prednisone: 25 mg/day x 5 days
No treatment 1
4 Initial nodules: 84
Minocycline: 100 mg/day x 2 month 26°
Hyal: 3 treatments over 20 weeks (150 IU,
751U, 45 1U)
Secondary nodules:
No treatment
5 Hyal: 1 treatment (22.5 IU) 71 &98°
ILK: 6.5 mg
6 Hyal: 6 treatments over 45 days (60 IU, 75 1U, 87
1351U, 1201V, 301U, 15 1U)
Prednisone: 30 mg/day x 1 week
Diphenhydramine/cetirizine
7 Hyal: 3 treatments over 7 weeks (60 U, 30 IU, 138

151V)

Abbreviations: Hyal, hyaluronidase; ILK, intralesional Kenalog; 1U, International Unit.

®This patient had a recurrence of nodules after initial nodules resolved; the secondary nodules
resolved spontaneously (see Figure 1).

PFollowing VYC-20L injection, patient initially had a nodule on left marionette line and later
nodules developed on right nasolabial folds and right cheek; nodules had a common resolution date
but different detection dates.

TABLE 3 Incidence of VYC-associated delayed-onset nodule formation in published studies
Number of Number of patients with nodules Incidence per Mean time to nodule

Study VYC filler patients treated (Number With Immune Trigger) patient, % onset, weeks (range)
Sadeghpour et al.® VYC-20L 315 0 0 0

VYC-17.5L 219 0 0 0

VYC-15L 495 5(1) 1.0 35.8 (20-54)
Artzi et al.® VYC-15L 400 17 (0) 4.25 8.4 (5-12)
Humphrey et al.” VYC-20L 4500 44 (15) 0.98 16 (4-52)
Few etal’® VYC-20L 235 o 0 o

"Median time to nodule onset.

VYC-associated delayed-onset nodule development is a relatively
uncommon complication and demonstrate the need for additional
long-term studies to validate incidence rates, define pathogenesis,

and characterize patients at increased risk for these events.

5 | CONCLUSIONS

In the current analysis, the overall incidence of delayed-onset nodule
development with VYC HA filler products was 0.33%, which is lower
than published estimates. Incidence rates were highest with VYC-
20L (0.49%), the most frequently used filler, then VYC-17.5L (0.39%).
The incidence rate of VYC-15L (0.25%) was comparable with previ-
ous reports for non-VYC products. Corticosteroids (prednisone) and

hyaluronidase were important components of successful treatment,
and nodule resolution occurred over variable time frames. The data
suggest that a standardized injection protocol may be associated with
the lower incidence of VYC product delayed-onset nodule develop-
ment observed in the current analysis, that an inflammatory trigger
may play a significant role in subsequent nodule development, and
that reactive nodule treatment strategies are associated with suc-
cessful resolution in affected patients. Importantly, all delayed-onset
nodules resolved completely, either spontaneously or with treatment.
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