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1 | INTRODUCTION

Dermal filler procedures using hyaluronic acid have become ex-
tremely popular for patients seeking temporary, non-invasive
aesthetic improvements with a relatively low-risk profile. 2019
recorded a 15.7% increase in the number of hyaluronic acid (HA)
dermal filler procedures to over 4,3 million worldwide from the
preceding year *

The properties of an ideal dermal filler are safety, to be
non-allergenic, non-immunogenic, effective, predictable, non-
carcinogenic, non-migratory, cost-effective, and stable for the
desired time within the target tissue. HA is often considered bio-
logically inert, as it is found natively in mammalian tissue.2 However,
no currently available dermal filler product fulfills all requirements
absolutely and while uncommon, side effects subsequent to their
use have been reported.>*

Type 1 hypersensitivity reactions are immunoglobulin E (IgE)-
mediated, occur rapidly within minutes or hours, and can result in
anaphylaxis or angioedema. Delayed-type hypersensitivity to HA
filler are rare reactions, occurring anywhere between 24 hours to
weeks or months after placement. Presenting as a firm erythema-
tous swelling that is often tender to touch, they are caused by a T-
lymphocyte mediated response.S'S’é

Case reports on delayed hypersensitivity reactions to HA
filler following influenza-type illnesses have been published.” The

The incidence of hypersensitivity reactions to hyaluronic acid dermal fillers is be-
tween 0.3 and 4.25%, mediated by T-lymphocytes. Flu-like illness can trigger immu-
nogenic reactions at the site of filler placement. Cases of SARS-CoV-2 are significant
and pose a possible risk of inducing hypersensitivity. This case report is of a delayed-
type hypersensitivity after hyaluronic acid dermal filler treatment of the nose and
subsequent infection with SARS-CoV-2. Risk factors for the development of such
symptoms were identified as the presence of hyaluronic acid combined with flu-like
illness and repeated treatment of one area. The case resolved without intervention.
Clinicians should be mindful of the risk posed by the interaction of hyaluronic acid
dermal filler with SARS-CoV-2 in light of the pandemic.

incidence of delayed-type hypersensitivity reactions is cited as be-
tween 0.3% and 4.25%.%%87

The exact mechanism causing delayed-onset reactions is not un-
derstood. However, factors contributing to their incidence include
infections, filler properties, trauma, and injection technique includ-
ing multiple treatment episodes and links to influenza-like illness.®>’

This case report is of a patient who presented with a delayed-type
hypersensitivity reaction to HA dermal filler after suffering infec-
tion with severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2), also known as COVID-19. Transmitted via aerosol droplets,
SARS-CoV-2 is characterized by a dry cough, fever, dyspnea, sore
throat, myalgia, fatigue, and Iymphopenia.m'12 A possible interaction
with HA dermal filler has previously not been documented.

2 | CASE REPORT

A 22-year-old medically fit and well female patient with no known
allergies except a sensitivity to raspberry underwent an uneventful
non-surgical rhinoplasty with HA dermal filler (PerfectHA SubSkin,
Sinclair Pharma, London UK) in June 2020 by the author. Placement
was executed using a 30G x 8 mm 0.3 ml BD Microfine to reduce
injection trauma and improve precision. The syringe was backfilled
with the dermal filler product using a well-documented method
under sterile conditions to avoid contamination immediately prior
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to use.’®'° The risk of contamination of this transfer process has
not yet been studied. Publications employing backfill technique
have not noted any adverse events resulting from decanting, and
in the author's practice this technique has been used in over 500
non-surgical rhinoplasties without any infection or hypersensitiv-
ity events to date.'® Placement was made to the area of the radix
periosteally with the needle placement perpendicular to the bone,
depositing 0.5 ml in 0.1 ml increments 5 mm apart in line with docu-
mented techniques.“”17 Further placement was made at the tip,
perichondrially, depositing 0.3 mlin 0.1 ml increments. The total vol-
ume injected was 0.8 ml. Due to a prominent dorsal hump, a revision
treatment utilizing 0.1 ml HA dermal filler of the same product type
(PerfectHA SubSkin, Sinclair Pharma, London UK) was conducted
approximately three weeks later, in July 2020. The same technique
was used. Again, this procedure was uneventful.

Figures 1 and 2 show the pre- and postoperative photographs
taken in June and July, respectively.

The patient developed symptoms of SARS-CoV-2 in October 2020
and, upon testing at a government-approved site, was found to have a
positive PCR test. Her clinical symptoms were moderate, the patient de-
scribing them as a bad cold and resolved without medical intervention.

Approximately three weeks later, in November 2020, the patient
awoke with edema, induration, erythema, mild associated tender-
ness, and a tight feeling of the area around the radix. Figure 3 shows
the patient's own photograph taken at that time, which illustrates a
swelling at the radix that has significantly widened the soft tissues
in this area.

On presentation to the author's practice one day later, a full medi-

cal history was taken of the patient. The patient had not suffered any

trauma or acute skin infection to the treatment site or facial area.
Further questioning revealed that she had not undergone any dental
work,*® started any medication and had not undergone any medical
procedures in the time between treatment of the nose with filler
in July 2020 and presentation of the swelling in November 2020.
The swelling itself was localized, and there were no other extra-site
symptoms or systemic symptoms.

Much of the swelling and erythema had subsided at clinic pre-
sentation. Photographs were taken (Figure 4). The radix was no lon-
ger tender, and the tightness had subsided. Despite treatment with
oral steroids being offered, the patient refused this and preferred
monitoring her symptoms due to the swift resolution from the pre-
vious day. Her symptoms had entirely resolved six days later without
medical intervention. At her review appointment three weeks later,
no swelling or tissue changes were noted (Figure 5). However, the
dorsal hump was visible again, illustrating how noticeable the swell-
ing had been in the photographs taken some three weeks prior at
presentation. At this stage, the patient declined any further investi-
gations including biopsy and antibody testing to ascertain immuno-
logic status after SARS-CoV-2.

A diagnosis of delayed-type hypersensitivity to HA dermal filler
resulting from SARS-CoV-2 infection was made.

3 | DISCUSSION

The incidence of delayed-type hypersensitivity reactions to HA der-
mal filler is unpredictable and may present as a belated complica-
tion, weeks to months after treatment.” A number of mechanisms

FIGURE 1 Preoperative photographs
taken June 2020.

FIGURE 2 Postoperative photograph
taken July 2020.
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have been suggested, including patient factors such as systemic
infections, trauma, injection technique (including filler volume, re-
peat treatment, and intramuscular injection), vaccines, circulating
anti-HA antibodies, and immunogenic reactions to the breakdown
of filler cross-linking agents in product degradation.*”8:1%.20

The mechanism for delayed swelling of HA dermal filler is thought
to be due to Type IV hypersensitivity, initiated by T-lymphocytes and
mediated by CD4+ cells. The trigger to this reaction is the influenza-
like infection, in this case SARS-CoV-2, coupled with macrophage
memory.®’

Beleznay et al noticed a seasonal correlation with an increased
number of hypersensitivity reactions presenting in fall and winter,
suggesting a link to cold and flu season. 39% of their cases exhibited
such an immunologic stimulus prior to hypersensitivity.? Bhojani-
Lynch also observed a case with a flu-like illness one week prior.6 An
immune-mediated delayed hypersensitivity presentation after sore
throat was documented by Homsy et al.?! It is known that viral infec-
tion activates T-lymphocytes via CD44.%*

The use of HA in cosmetic medicine is well documented, treat-
ments improving skin support and contour due to its favorable

safety profile and bio-inert properties. HA is a high molecular weight

FIGURE 3 Patient's own photograph (taken on a mobile device)
on the day of symptom development, showing swelling of the soft
tissues at the radix.

FIGURE 4 Photographs taken on
the day of presentation to the author's
clinic (November 2020), one day after
appearance of symptoms of swelling.
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glycosaminoglycan polysaccharide that is a component of tissue ma-
trices and fluids, acting to stabilize intracellular components of the
dermis, and regulating osmotic balance, cell proliferation, adhesion,
and migration. HA has important immune functions, acting as the
principal ligand of CD44, a glycoprotein expressed on mammalian
cells involved in cell signaling, binding of which to HA results in acti-
vation and lymphocyte homing and recruitment.?22¢

HA occupies varying roles in cell signaling depending on its mo-
lecular weight. It is known that high molecular weight (HMW) HA has
anti-inflammatory effects, whereas low molecular weight (LMW) HA
of less than 500 kDA is pro-inflammatory.?*2728 LMW HA activates
macrophages and dendritic cells and delivers co-stimulatory signals
to T cells via CD44 cell surface receptors to affect the production
or degradation of HA by means of synthetases or hyaluronidases,
respectively.y”27

HA dermal filler may introduce two types of LMW HA: during
filler product degradation and as cross-linking agents. Beleznay
et al suggested that systemic inflammatory responses, such as those
to flu-like illness, may trigger accelerated degradation of HA dermal
filler due to free radical production, resulting in LMW HA fragments
that result in irregular and prolonged CD44-HA signaling and thus
immunopathology as seen in this case.??%%? A further consequence
of the production of LMW HA is the recruitment of lymphocytes
to the site of filler where the highest concentration of HA is to be
found.?* Therefore, HA dermal filler is a risk factor in the develop-
ment of hypersensitivity reactions in the presence of systemic infec-
tion and this is the likely cause of the HA dermal filler swelling after
SARS-CoV-2 infection.

Without modification, the half-life of HA in tissues is 24-48
hours, which would make it unsuitable for use as a dermal filler. To
overcome this, cross-linking agents are used to produce a stable vis-
coelastic gel for cosmetic use, the exact technologies of which often
remain undisclosed by dermal filler manufacturers.??%° It is thought
these cross-linking agents may precipitate an immune response.31

PerfectHA SubSkin (Sinclair Pharma, London UK) is a biphasic
non-animal HA dermal filler cross-linked with 1,4-butanediol diglyc-
idyl ether (BDDE) and various sized HA molecules. Inflammatory ac-
tivity is increased with increasing modification of the HA molecule,
impurities from cross-linking procedures, and filler particle features
such as size, shape, and surface.®?’ With more efficient cross-linking
technologies, an increase in hypersensitivity reactions has been
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observed, likely stemming from the use of LMW HA in the cross-
linking processes.??® Indeed, the same is seen in other branches of
medicine: cross-linked HA used in the treatment of osteoarthritis
produces more hypersensitivity reactions than native HA.%?

SARS-CoV-2 is a respiratory virus causing a number of acute
symptoms as previously outlined. To date, close to 120 million cases
have been recorded worldwide, of which over 3.5 million in the UK.
98% of symptomatic infections display symptoms within 12 days of
infection, and most recover spontaneously, although highest case
fatality rates (CFR) have been recorded in over-60 s and comorbid
patients.’®!! The patient in this report is among the 80% of cases
whose disease progression is uneventful.!2

SARS-CoV-2 causes lymphopenia and functional exhaustion
lymphocytes especially cytotoxic T cells by an unknown mecha-
nism, possibly accounting for the delay in the presentation of symp-
toms.1%343% HA and viral infections activate in vitro T-lymphocytes
via CD44, and a combination of both has likely resulted in this case
of hypersensitivity.”

Considering SARS-CoV-2, there is no evidence to suggest that
there is a specific increased risk of delayed-type hypersensitivity
when compared with other influenza-like illnesses, although due to
the high virulence and infectivity and subsequent high case numbers
of this virus, more delayed-type hypersensitivity may soon present
to aesthetic practitioners as a result of SARS-CoV-2.

Concerns have also been raised about the now-licensed SARS-
CoV-2 vaccines and their link to delayed-type hypersensitivity
reactions involving filler due to their ability to trigger an immune re-
sponse. These vaccinations, like infection with SARS-CoV-2, are not
thought to significantly increase the risk of soft tissue filler adverse
events such as delayed swelling when compared with other vaccina-
tions or flu-like illnesses.?°

A further risk factor, already suggested by Bhojani-Lynch as con-
tributing to hypersensitivity development, was repeat treatment of
the radix, the only site which developed symptoms of induration and
erythema.*® Although sub-clinical, repeat treatment may have in-
duced trauma, further contributing to free radical production at the
site of injury and fragmentation of HA to produce inflammation 2°

Although external risk factors of SARS-CoV-2 infection and
trauma have presented in this case, we must not discount possible
host susceptibility. The patient's raspberry sensitivity may seem triv-
ial. However, 30-40% of the world's population has some form of al-
lergy and heightened responses to interventions such as HA that may

FIGURE 5 Photographs taken three
weeks after the presentation of swelling,
after symptoms had subsided (December
2020).

produce an immunogenic response.?” Indeed, anything injected or im-
planted into the body has the propensity to cause an immune reaction.

In order to arrive at a diagnosis, it is therefore essential to take
a thorough medical history and investigate the patient's treatment

history for risk factors.

3.1 | Management

Delayed-type hypersensitivity reactions do not improve with the use
of antihistamines.>® Due to their often transient presentation, inter-
vention may not be necessary. If persistent, steroids may be required
to alleviate symptoms. Dose recommendations ranging between 30
and 60 mg daily and tapering down over 5 days depending on symp-
tom severity have been advocated.?” If the diagnosis is unclear and
an infection is suspected, steroids should not be prescribed.6 Funt
and Pavicic advocated dissolution of the remaining HA dermal filler
after resolution of acute symptoms to prevent recurrence.’

The use of immune modulators such as corticosteroids has been
questioned during the coronavirus pandemic.®® It is feared they
may dampen the immune response necessary to fight infection.
However, short-term or low-dose steroids such as is indicated for
delayed-type hypersensitivity can be safely used.¥’ In patients with-
out a known positive test result for SARS-CoV-2, there appears to
be no increased risk of contracting the virus even in the presence of
comorbidities for which steroids are frequently used.3%%?

The patient in this report had already recovered from confirmed
SARS-CoV-2 infection, and as such treatment with steroid would be
appropriate in any case had she required its use.

Cases of dermal filler swelling resulting from SARS-CoV-2 vac-
cination with the Moderna-type vaccine (Moderna, Cambridge
MA) have been successfully treated with Lisinopril, an angiotensin-
converting enzyme inhibitor (ACE-1) to decrease cutaneous inflam-
mation within 72 hours. ACE-1 treatment has previously been used
in the treatment of hypertrophic scars, keloids, and other inflamma-
tory skin disorders and can assist in downregulating CD44 by inhibit-
ing the pro-inflammatory Angiotensin 11.%° Lisinopril is well tolerated
and a dose of 10 mg for 3-5 days suggested.*® For cases of delayed-
type hypersensitivity, this therapy may be considered.

This case completely resolved without intervention within one
week and required little more than reassurance. The patient in
any case refused intervention, preferring to monitor symptoms.
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Although there is a time-lag between presentation of symptoms
of swelling at the filler site and SARS-CoV-2 infection, there are no
other discernible triggers to the patient's immune system at this time
that would explain her symptoms. Delayed-type hypersensitivity
secondary to SARS-CoV-2 was therefore the most likely diagnosis
given the lack of other traumatic factors, skin infections, and ab-
sence of all other medical procedures or conditions except for the in-
fection with SARS-CoV-2. Further to the positive SARS-CoV-2 PCR
test, an antibody test was not conducted. A biopsy and histological
analysis were not performed, and as such the definitive diagnosis is
outstanding.

4 | CONCLUSION

The exact mechanism that led to the delayed-type hypersensitiv-
ity reaction in this case remains unclear but is likely to be an im-
munologic reaction between SARS-CoV-2, trauma, and HA dermal
fillers.

Due to the activation of CD44 by LMW HA, hypersensitivity
is a risk for all patients receiving HA dermal filler, as everyone will
encounter flu-like illnesses at some point. Risk may be currently
heightened with increased infection rates of SARS-CoV-2. As the
popularity of HA dermal filler treatment soars, and SARS-CoV-2 is
widespread, patients must be consented appropriately and advice
on the possible risks of hypersensitivity secondary to the risk factors
outlined in this case report should be included in the preoperative
education of the patient.

Further studies to exactly establish the cause and incidence of
hypersensitivity reactions are required, especially those linked to
SARS-CoV-2.
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