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Resistant and Recurrent Late Reaction to Hyaluronic
Acid-Based Gel

OFIR ArTZI, MD,* CHRISTOFOROS LOIZIDES, MD,* INES VERNER, MD,!
AND MARINA LANDAU, MD*

BACKGROUND Late reactions to hyaluronic acid (HA)-based fillers have a recorded rate of 0.02%. The recent
experience with a newly introduced filler in the tear trough area and the lips showed higher rate of reactions
with a tendency to persistency and recurrences.

OBJECTIVE To delineate the features of reactions to this newly introduced filler.

MATERIALS AND METHODS Medical records of 400 patients (360 women and 40 men; average age = 49.6
years) were examined in this retrospective study. Juvederm Volbella (HA-Vb) filler was injected only into
the tear trough area or lips. Other HA-based products were used in other areas of the face.

RESULTS Seventeen patients (4.25%) developed prolonged (up to 11 months) and recurrent (average: 3.17
episodes) late (average onset: 8.41 weeks after the injection) inflammatory cutaneous reactions.

CONCLUSION The incidence of late reactions to HA-based fillers varies between products. The authors are
reporting an exceptionally high rate of cutaneous reactions for this newly introduced filler. In the authors’
experience, broad-spectrum antibiotics in conjunction with repeated high-dose hyaluronidase injections into
the inflammatory nodules were effective treatments.

The authors have indicated no significant interest with commercial supporters.
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fillers are estimated to occur in approximately
0.02% of the treatments.' In this study, the authors
describe a cohort of 400 patients; of whom, 4.25%
developed late and persistent reactions to a new filler

The authors collected clinical data for all patients
treated with Juvéderm Volbella (HA-VDb) injectable
gel at four medical centers in Israel. Patients who were
. . , treated with non-HA fillers were excluded from this
injected in the tear trough area and lips. These data L. .
study. All injections were performed by two physi-
cians, between February 2014 and June 2014 (Phy-

sician 1) and between September 2013 and February

suggest that this new product may be associated with
more frequent late-onset cutaneous reaction than

reviously reported for other products.
previously rep brocu 2014 (Physician 2). After treatment, patients were

instructed not to apply make-up for 12 hours. Data

Objective .

J were collected from patient charts and through phone
To delineate the features of reactions to a newly call interviews. Recorded data included age, sex,
introduced filler. medical history (including autoimmune disorders),
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medications, previously injected products, amount of
injected new filler and other HA fillers, number of
different fillers injected at each treatment session,
injection sites, injection methods, time lag between
injection and the first reaction, the course of the
reaction, histology results when available, treat-
ments, and outcomes.

Results

The authors ascertained a total of 400 patients (360
women [90%]; average age = 49.6 years [range: 28—
70]) who were treated with HA-Vb injectable gel. The
filler was injected in the tear trough area of 350
patients (Physician 1) and in the lips and tear trough
area of 49 patients and 1 patient, respectively (Physi-
cian 2). No other products were injected in the lips and
tear trough area other than HA-Vb. All patients were
injected with additional HA-based products into other
facial areas. The average number of different products
injected to the same patient, in two consecutive ses-
sions, was 2.6 (range: 1-4). The average amount of
fillers injected to the same patient in two consecutive
sessions was 3.2 mL. The interval between two ses-
sions ranged from 6 weeks to 6 months. In all 400

patients, both cannulas and needles were used.

Of 400 patients, 17 (4.25% ) developed a cutaneous
reaction to the examined filler. Affected individuals
were generally healthy and without a history of
autoimmune disease or former injections of perma-
nent filler (silicone or others). Of 17 patients, 2 had
hyperlipidemia treated with simvastatin, 2 had hypo-
thyroidism treated with levothyroxine, and 1 had
hypertension treated with ramipril.

In addition to HA-Vb, 8 of 17 patients (47%) were
treated with 1 additional product, 4 (23%) were
treated with 2 additional products, and 5 (29%) with 3
additional products (Table 1).

In 11 patients (64 %), all products were injected at the
same time (during the same treatment session),

whereas in 6 patients (36 %), HA-Vb filler was injected
6 to 8 weeks up to 6 months after a first treatment with

different fillers.
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The cutaneous reaction was observed 8.41 weeks after
the injection of HA-Vb (range: 5-12) and initially
manifested with purplish to brownish discoloration of
the skin surrounding the injection site. In the cases of
tear trough correction, the change of color appeared
mostly bilaterally, below the eyes, and was referred to
by many patients as a “sad-clown” look (Figure 1).
Subsequent to color changes, the injected area became
tender, warm, and indurated (2-7 days), up to the
formation of a deep nodule (Figures 2A and 3).

All affected individuals were first treated with oral
ciprofloxacin (500-750 mg twice a day) for a period of
3 to 4 weeks. In 6 of these patients, all symptoms and
signs receded and did not recur. The 11 remaining
patients developed recurrent episodes of inflamma-
tory reactions. Three patients had only 1 recurrence,
2 patients had 2 recurrences, 2 patients had 3 recur-
rences, 1 patient had 4 recurrences, 1 patient had 5
recurrences, and 2 patients had 8 recurrences.
Relapses were not always seen at the initial reaction
site. They resolved and recurred in different facial
areas, where other HA fillers were previously injected
(Figure 2B). Recurrent episodes were treated suc-
cessfully with repeated courses of broad-spectrum
antibiotics (ciprofloxacin or rifampicin for

a minimum of 3 weeks) in conjunction with multiple
intralesional injections of hyaluronidase (30-100
unit per mass or nodule). Oral, intramuscular, and
intralesional administration of corticosteroids was
less effective.

The overall period of the reaction (period from first
episode to the resolution of the last episode) was
between 1.5 and 11 months (average 4.59 months).
Patients experienced an average of 3.17 recurrences
(range: 1-9). Most recurrent episodes lasted an aver-
age of 2 to 4 weeks when treated and relapsed 2 weeks
after cessation of therapy (Table 1). A biopsy obtained
from patient 11 (Table 1) revealed a florid granulo-
matous dermatitis (Figure 4). Fungal, bacterial, and
mycobacterial culture and a polymerase chain reac-
tion (PCR) assay, taken before any treatment, were
unrevealing in this patient.

A retrospective comparative study performed at Phy-
sician 1 site revealed that in contrast with the rate of
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TABLE 1. The Features of the Recurrent Reaction

Number of  Other Material Time to First Number of Time Till
Date of Other HA- Injected in All Material Total Amount  Reaction After Episodes Full
Patient  Volbella Based Gel Addition to Injected at the Injected in All Volbella Injection  Till Full  Resolution
No Initials  Injection Injected Volbella Same Time Sessions (mL) (Weeks) Resolution (Months)
Physician 1, 1 MC May 8, 2014 2 SubQ; Perlane No 4 b 1 2
injections in
the tear trough
area
2 RL Feburary 10, 2 SubQ; Restylane Yes 4 9 2 4
2014
3 BH May 15, 2014 3 SubQ; Restylane; Yes b b 4 6
Voluma
4 MB Feburary 27, 1 Perlane No 2 12 1 1.5
2014
5 RN April 15, 1 Restylane Yes 4 8 4 5
2014
6 VB July 1, 2014 1 Perlane Yes 1 10 1 1
7 OB May 1, 2014 3 SubQ; Restylane; Yes 6 9 9 11
Voluma
8 AH July 11, 2014 3 SubQ; Restylane; Yes b 7 6 9
Voluma
9 ID May 15, 2014 1 Perlane No 2 7 3 4
10 SK March 11, 1 Perlane Yes 2 &) 1 1
2014
11 LB May 8, 2014 3 SubQ; Restylane; Yes 7 10 9 11
Voluma
12 GF Feburary 10, 3 SubQ; Restylane; No 6 11 3 4.5
2014 Voluma
13 EM March 11, 1 Perlane No 8 7 2 2.5
2014
Physician 2, 14 Y4 October 15, 2 Voluma; Stylage L Yes 4 12 1 3
injections in 2013
the lips
15 HT October 21, 1 Stylage L Yes 2 9 2 3
2013
16 MA September 1 Voluma Yes 4 9 4 6
17,2013
17 KD October 11, 2 Juvéderm 2; No 3 4 1 1.5
2013 Juvéderm 4
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Figure 1. Sad-clown look described by patients.

late-onset reactions observed in this study, of 302
patients injected in the tear trough area with HA-based
fillers between February 2013 and June 2013, only 1
developed a mild late reaction (0.3%). Of note, the
average number of products, the total material volume
per patient, and injection techniques and cleansing
methods did not significantly vary between the 2
periods. The only change was the use of HA-Vb for
treating the tear trough area in 2014, as compared
with the usage of other HA-based filler in the tear
trough area in 2013.

In attempt to identify factors predicting a skin reaction
to HA-Vb, the authors attempted to correlate three
parameters: number of different products injected,

total volume of material injected, and whether the
fillers were injected at the same time or at separate
sessions.

A strong positive association was found between the
number of products injected and the time of full res-
olution (Spearman correlation, r = 0.6; p =.01). When
injecting three or more products, the median time of
resolution was 4.5 months as compared with 2.75
months, when injecting two fillers (Wilcoxon test,

p = .11). Furthermore, when comparing the injection
of multiple products simultaneously to injections
made at consecutive sessions, a tendency for more
resistant course of the reaction with more numerous
recurrences was noted.

The total volume of injected material also correlated
with time until resolution (Spearman correlation, r =
0.81; p = .0001). When more than 1 mL of filler was
injected during a session, the median time until reso-
lution was 4.75 months when compared with 1.5
months, when only 1 mL was injected (p = .02).
Moreover, when injecting more than 1 mL during the
same session, the posttreatment reaction required

a significantly longer time for resolution (median time
until resolution of 6 months), compared with injecting
the same amount of volume during two consecutive
treatments (2.25 months, Kruskal-Wallis test,
p=.01).

Figure 2. (A) Painful inflammatory nodules appearing 9 weeks after tear trough injection (first episode) and (B) fourth
episode of the reaction—an observed “swing” from side to side.
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Figure 3. Painful inflammatory nodules appearing 9 weeks
after lips injection.

Discussion

Injectable HA has been commonly used in the man-
agement of aging skin and other esthetic procedures.
In its natural state, HA is unusable, because of its very
short half-life before enzymatic degradation in the
connective tissue.”* Proprietary technologies are
therefore used to optimize filler in-tissue viability and
durability, which vary from one product to the other.

A review of the literature published after 2000 reveals
several reports of delayed reactions to HA-based filler
injections."*"'® Before 1999, the reported rate of
delayed reactions to HA fillers was 0.07%. The

Figure 4. Biopsy from patient 11 demonstrated dermal
nodular granulomatous dermatitis composed of epitheli-
oid histiocytic granulomas, numerous multinucleated for-
eign body-type giant cells surrounding amorphous
material.
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introduction of highly purified products decreased the
incidence of such side effects to 0.02%,' which is now
the accepted safety threshold for HA-based products.
The details of the various stabilizing technologies used
have mostly remained undisclosed, making it impos-
sible to determine the factors favoring HA-based filler-
associated cutaneous side effects. Juvéderm Volbella
(HA-Vb; Allergan Inc., Santa Barbara, CA), an HA-
based filler still not approved by the Food and

Drug Administration, is specifically indicated for the
treatment of fine lines, medium-sized skin depressions
and lip enhancement. It is used off label for the cor-
rection of the tear trough area. It is based on the pat-
ented Vycross technology, incorporating short chain
HAs together with long chain HAs to provide a more
efficient cross-linking. The Vycross technology prod-
ucts include Juvéderm Voluma and Juvéderm Volift.
The Juvéderm Voluma has shown an excellent safety
profile since its approval in Europe in 2005 and in the
United States in 2013. In a 12-month prospective,
multicenter, open-label study using HA-Vb for lip
enhancement in 60 patients, only 1 event of an injec-
tion site mass was observed (1/60)."°

In this study, the authors presented 17 patients who
developed a delayed reaction to HA-Vb. The reaction
rate was higher (17 0f 400 [4.25%]) than the accepted
safety threshold of 0.02% for HA-based fillers and
much higher than previously experienced by the
authors in previous years.

The tear trough area and lips are considered more
challenging for adequate cosmetic corrections as they
require accuracy and experience, and are more prone to
complications if mistreated. Overcorrection and Tyn-
dall phenomenon in the tear trough area and lumps, late
macrocheilia, asymmetries, or chronic swelling epi-
sodes in the lips after HA injection are not uncommon.
Nevertheless, inflammatory reactions are not reported
to be more common in these areas compared with other
areas of injection. This is in agreement with the general
experience of tear trough correction and lip augmen-
tation procedures with other HA-based fillers.

Delayed reactions after injections of HA-based prod-

ucts are believed to be mediated by macrophages and
T-cell interactions.” These reactions are clinically
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manifested as inflammatory painful nodules or
masses.*’ The cause of these reactions still remains
unclear, although several different etiologies have
been suggested: circulating antibodies against HA,*°
protein impurities from the bacterial fermentation
process,”' and reactions to breakdown products from
cross-linking during filler degradation.*? Recently, the
role of biofilms (accumulation of microorganisms
within a self-developed matrix) has also been added as
a possible cause for the delayed appearance of
inflammatory nodules.?*~** Biofilms are usually not
identifiable by culture and may appear as sterile
abscesses or cause a chronic inflammatory
response.”®*” Histologically, inflammatory reactions
to HA injection have shown both lymphoplasmacytic
and lymphocytic-macrophage infiltrates with foreign-
body granulomas.®

The appearance of inflammatory nodules in areas
located at some distance from the injection site, the
course of the reaction (waxing and waning), the resis-
tance of lesions to long-term antibiotic treatment, and
the negative bacterial culture and PCR assay (in 1
patient, before antibiotic treatment) are less compatible
with biofilm formation and favor an immunogenic
reaction as the mechanism underlying reaction to HA-
Vb. This hypothesis is consistent with the fact that
reactions subsided under treatment with anti-
inflammatory agents and relapsed approximately 2
weeks after cessation of therapy, responded to multiple
hyaluronidase injections, and also with the fact that
injection of larger volume' and higher number of dif-
ferent fillers at the same sessions was associated with

a more resistant reaction and more recurrences, as pre-
viously reported.

Conclusion

Although the incidence of late-onset reactions to HA-
based fillers is reportedly low, the authors believe that
prevalence of such reactions is higher and is influenced
by several parameters, including the number and vol-
ume of HA-based gel injections, the nature of the
product injected, and possibly individual factors. Dif-
ferent products are associated with different rate of late-
onset reactions. The authors believed HA-Vb to be
more immunogenic than other HA-based gels and at the

DERMATOLOGIC SURGERY

same time more resistant to degradation by
hyaluronidase.

When facing late-onset or delayed reaction related to
HA-Vb, the first-line treatment should be a 4-to-6
week course of broad-spectrum antibiotics (eg,
ciprofloxacin 500-750 mg bid), as biofilm formation
is a possible cause for the inflammatory reaction. The
oral antibiotic treatment should be provided in
conjunction with repeated high-dose hyaluronidase
injections into the inflammatory nodules (30-100 TU
into any solitary nodule). In case of severe inflammation
or swelling, short-term systemic steroids can be con-
sidered to alleviate the reaction.

Limitations

Limitations include the retrospective design of this
study and the medium-sized cohort of patients studied.
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