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Abstract

Introduction Soft tissue fillers are widely used and are commonly considered to be safe. Nonetheless, adverse events such
as late inflammatory reactions (LIRs) are reported for every type of filler. As of the start of the COVID-19 pandemic, LIRs
have been reported after SARS-CoV infection or vaccination. In the past, we reviewed these adverse events; however, since
then, we faced a wave with the Omicron, and the vaccination programs continued with booster vaccines. We therefore aimed
to perform an up-to-date review of the literature on LIRs after COVID-19 infection and vaccination with additional learned
lessons from this pandemic.

Material and methods We performed a systematic review on soft tissue filler-related LIRs after SARS-CoV-2 infection or
vaccination in line with the PRISMA guidelines. Eligible studies were searched in the database PubMed from 1 August 2021
until 1 June 2023. Data on patient characteristics, filler characteristics, clinical findings, and treatment options were retrieved.
Results A total of 14 papers with in total 52 patients were reported, of which 16 had adverse events after a SARS-CoV-2
infection and 36 after SARS-CoV-2 vaccination. In most cases, it concerned females who had their (mostly temporary) fillers
for cosmetic purposes. Symptoms were reported in a matter of hours up to weeks after SARS-CoV-2 vaccination (22 Pfizer,
7 Moderna, 3 AstraZeneca, 3 Sputnik V, and one after Siophram), mostly after the first or second dose but sporadically after
a third dose. Most patients were treated in a conservative manner.

Discussion LIRs continue to be reported after SARS-CoV-2 infection and vaccination and are currently also reported for
non-mRNA vaccines, for non-temporary fillers, and also after a third dose of the vaccine. Although there are more and more
papers on this matter, they remain minor and self-limiting. We therefore still advise patients with soft tissue fillers to remain
participated in vaccination programs when needed.

Level of evidence: Not gradable.

Keywords Soft tissue filler - Filler - Dermal filler - Late inflammatory reaction - Adverse events - Vaccine reaction -
Delayed hypersensitivity - Complications - Dermatology - SARS-CoV-2 - COVID-19 - Vaccination - Vaccine - Moderna -
Pfizer - mRNA - Etiology

Introduction

The use of non-surgical cosmetic treatments, such as soft tis-
sue fillers, has grown rapidly over the past decades. Accord-
ing to the American Society of Cosmetic Plastic Surgeons,
it is estimated that their use has increased by 144% since
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the beginning of this decade [1-3]. Soft tissue fillers are
used for cosmetic purposes as well as for reconstruction,
and their popularity has been addressed to their non-invasive
character, quick results, and relative low adverse events [4].
Up to date, there have been more than hundreds of products
on the market. Although there is not a clear and universal
classification for these products, the most used classification
is by their biodegradability [5]. According to this classifi-
cation, they are divided into temporary, biostimulatory, or
permanent (Table 1) [6, 7]. Of these different types of fillers,
hyaluronic acid (HA) is currently the most used type of filler
worldwide [1].
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Although the process of material production is more
and more advanced, adverse events occur in all products,
regardless of their biodegradability [8—11]. Of all adverse
events, late inflammatory reactions (LIRs) are one of the
most common reported [12]. They include reactions such
as erythematous lumps, granulomas, edema, or nodules and
develop between hours up to years after filler infection. It is
reported that LIRs occur in 0.01-4.25% after filler injection
[13]. Although advances have been made in understanding
their etiology, the exact mechanism is still unknown. Several
hypotheses have been proposed, such as subclinical infec-
tion, foreign body reaction, delayed-type hypersensitivity
reaction, and adjuvant-based filler reactions due to triggers
such as infection, trauma, or vaccination [14-25].

It was therefore expected that LIRs would be reported in the
COVID-19 pandemic after SARS-CoV-2 infection and vaccina-
tion. In the early beginning of investigations on SARS-CoV-2
vaccination, the Food and Drug Administration (FDA) reported
on three patients with soft tissue fillers who experienced adverse
events after vaccination with Moderna [26]. Hereafter, more
and more case reports were published regarding adverse events
related to SARS-CoV-2 infection and vaccination [27-32]. We
therefore previously performed a systematic review on LIRs
after SARS-CoV-2 infection and vaccination [33].

In our former review reporting on LIRs from the start
of the COVID-19 pandemic (January 2020) up to August
2021, we reported on 7 papers with a total of 19 patients
after SARS-CoV infection or vaccination [33]. It concerned
3 cases after infection and 16 cases after vaccination who
reported symptoms such as facial swelling or angioedema.
In the case of post-vaccination cases, it was mainly reported
after Moderna (13 cases) and Pfizer (3 cases), both after
the first and second dose from 13 h up to several weeks. In
general, the adverse events were minor and self-limiting.

However, since our previous review, we faced a wave
with the Omicron, and the vaccination programs continued
with booster vaccines [34]. On May 5, 2023, the COVID-
19 pandemic was declared no longer to be a public health
emergency of international concern [35]. The aim of this
review was therefore to provide an up-to-date overview of
LIRs after COVID-19 infection with additional learned les-
sons from this pandemic.

Method
Literature search and selection criteria

We set up a systematic review on LIRs of soft tissue filler
use after SARS-CoV-2 infection or vaccination. This review
was carried out in accordance with Preferred Reporting
Items for Systematic Reviews and Meta-Analyses Statement
(PRISMA) guidelines [36]. Eligible studies were searched in
the database PubMed from 1 August 2021 until 1 June 2023.
The search strategy included the terms “filler”” and “adverse
events” (see supplement data file for the full search strategy).
All original studies on soft tissue filler-related LIRs after
SARS-CoV-2 infection or vaccination were included. There
were no exclusion criteria on patient, soft tissue filler, or
study characteristics. We have set up a search strategy with
the help of an experienced medical information specialist.
The retrieved studies were screened respectively on title,
abstract, and lastly on full text.

Data extraction

The following data were extracted from the included stud-
ies: authors, year of publication, study design, number of
patients, type/amount and location sites of injected filler,
age and sex of patients, primary indication for injection,
type of complication, vaccine brand, injection duration until
SARS-CoV-2 positive or vaccination, and type of treatment.
We assessed the level of evidence according to the Oxford
Centre for Evidence-Based Medicine [37].

Results
Article and patient demographics

The study selection flow chart is shown in Fig. 1. In total,
1103 studies were identified in PubMed. After screening of
the title and abstract, respectively, 136 and 55 article papers
were found eligible for inclusion. After reading the full text,
we finally included 14 papers (Table 2). These 14 papers

Table 1 The most common soft tissue fillers graded according to their biodegradability

Biodegradability ~Substances Manufacturer Estimated
duration of
effects

Temporary Collagen (not used anymore), hyaluronic acid Restylane, Juvéderm, Belotero ~ 6-24 months

Biostimulatory ~ Polylactic-L-Acid (PLA), calcium hydroxylapatite (CHA), polycaprolactone Radiesse, Sculptra Ellansé 12-36 months

Permanent Silicone, polyalkylimide gel (PAIG, Bio-Alcamid), polyacrylamide gel Artefill, Dermalive, Aquamid, -

(PAAG, Aquamid), polymethyl-methacrylate (PMMA, Artocoll/ArteFill),

HEMA/EMA (DermalLive)

Bio-Alcamid
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Fig. 1 Study selection flow chart

described 52 patients with LIRs, of which 16 patients had
adverse events after a SARS-CoV-2 infection and 36 patients
after SARS-CoV-2 vaccination. These 36 patients had their
adverse events after the following vaccinations: 22 after
Pfizer, 7 after Moderna, 3 after AstraZeneca, 3 after Sput-
nik V, and one after Sinophram. In 18 cases, this occurred
after the first dose, in 12 cases after the second dose, in two
cases after the first as well as the second dose, in two cases
after a third dose, and in two cases this was not reported.
Most patients had temporary fillers such as hyaluronic acid
(n=34), collagen (n=9), or a combination of those two
(n=2). But also reactions were seen after biostimulatory
(polycaprolactone (n=1), polymethyl methacrylate (n=1),
and calcium hydroxylapatite (n=1)) and permanent fillers

(fluid silicone (n=1) and polyalkylimide (n=1)). In one
case, a combination was used (hyaluronic acid and meth-
acrylate), and in one, it was unknown.

LIRs after SARS-CoV-2 infection

Three studies investigated cases with LIRs after SARS-CoV-2
infection (Table 3). Liu et al. present a case of a patient who
had her filler 5 years prior to SARS-CoV-2 infection [38]. A
month after infection, she developed a subcutaneous nodule
in the right perioral area which progressed over time. She
therefore had it surgically removed. Pathologic examination
showed diffuse infiltrate of granulomatous inflammation in the
dermis of numerous non-necrotizing granulomas which varied
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Table 2 Characteristics of included studies

Author Publication Study design N Type of filler Amount of Injection site Main focus Level of
year Patients (total injected filler evidence
investigated)
Michon 2021 Case series 2 Hyaluronic 1.3 mL/ Tear trough/ Post-vaccina- IV
acid unknown zygomatic tion adverse
arc+chinand  events
jawline
Savva 2021 Case report 1 Hyaluronic 1.0 mL Lips Post-vaccina- IV
acid tion adverse
events
Osmond 2021 Case report 1 Hyaluronic Unknown Chin and jaw  Post-vaccina- IV
acid tion adverse
events
Kato 2022 Retrospective 14 3 hyaluronic Various Various Post-infection IV
study acid adverse
2 hyaluronic events
acid and col-
lagen
9 collagen
Liu 2022 Case report 1 Hyaluronic Unknown Various Post-infection IV
acid adverse
events
Kalantari 2022 Case report 1 Polycaprolac- ~ Unknown Back of hand  Post-vaccina- IV
tone tion adverse
events
Alijotas-Reig 2022 Case series 20 14/20 hyalu- Unknown 20/20 face (one Post-vaccina- IV
ronic acid, also in the tion adverse
2/20 hyaluronic buttocks) events
acid,
1/20 hyaluronic
acid and
methacrylate,
1/20 polym-
ethyl meth-
acrylate,
1/20 fluid sili-
cone, and
1/20 polyalky-
limide
Ortigosa 2022 Case series 5 1: Hyaluronic ~ 1: 7-8 mL 1: Various Post-vaccina- IV
acid 2: 1.0 mL 2: Around eyes  tion adverse
2: Hyaluronic ~ 3: 1.0 mL 3: Lips events
acid 4:3.0mL 4: Mandibula
3: Hyaluronic ~ 5: 3.0 mL and chin
acid 5: Nasolabial
4: Hyaluronic folds and lips
acid
5: Hyaluronic
acid
Beamish 2022 Case report 1 Unknown Unknown Unknown Post-vaccina- IV
tion adverse
events
Jeon 2022 Case report 1 Calcium Unknown Unknown Post-vaccina- IV
hydroxylapa- tion adverse
tite events
Virdi 2022 Case report 1 Hyaluronic Unknown Various Post-infection IV
acid adverse
events
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Table 2 (continued)
Author Publication Study design N Type of filler Amount of Injection site Main focus Level of
year Patients (total injected filler evidence
investigated)
Michon 2022 Case report 1 Hyaluronic 1.8 mL Chin and lips ~ Post-vaccina- IV
acid tion adverse
events
Alharithy 2022 Case series 2 Hyaluronic 1: Unknown 1: Unknown Post-vaccina- IV
acid 2: Unknown 2: Unknown tion adverse
events
Azzouz 2023 Case report 1 Hyaluronic Unknown Facial sites Post-vaccina- IV
acid tion adverse
events

N number, mL milliliter

in size and shape. The authors postulate that these pathol-
ogy findings are consistent with foreign body granulomatous
reaction to HA. Virdi reported on a 55-year-old female who
had hyaluronic injection on several sites of her face without
any complications thus far [39]. Eight months after her last
injections, she developed COVID-19 symptoms which was
then PCR confirmed. Thirteen days hereafter, she developed
angioedema of the lower face and lips. She was treated with
corticosteroids and high-dose antihistamines after which the
swelling and tenderness completely resolved.

Although it is unknown whether the patients included in
the paper of Kato et al. have had an infection with SARS-
CoV-2, they report on a tremendous increase of LIRs
during the COVID-19 pandemic (report from May 2020
and June 2021) compared to the pre-COVID-19 area [40].
LIRs in the 12 years before COVID-19 were only seen in
one patient. During the current area, they treated about
1180 patients with soft tissue filler (HA and collagen)
where a total of 14 patients developed LIRs mostly of the
tear through. This occurred mostly within hours up to a
few days. None of the patients was vaccinated during this
study as COVID-19 vaccinations were not available yet.

Table 3 LIRs after SARS-CoV-2 infection

In half of the patients, the complications resolved without
any intervention, while the other half was treated with
prednisolone. The authors suggest that the increase in
LIRs during the COVID-19 pandemic might be the result
of alterations of the immune system, subclinical SARS-
CoV-2 infection, or altered stress levels.

LIRs after SARS-CoV-2 vaccination

Eleven papers with a total of 36 patients with adverse events
after the SARS-CoV-2 vaccination were included (Table 4).
It mostly concerned LIRs after mRNA vaccines in patients
with HA. But for the first time, LIRs after non-mRNA vac-
cines have been reported, as well as for non-HA fillers.

Cases with HA filler and mRNA vaccines

Michon reported on two patients with complications after
Pfizer vaccine from his clinical practice [41]. A 39-year-old
female with an HA injection in her tear trough reported an
erythematous swelling in just 2 days after her first dose of
Pfizer vaccine. After careful examination, a watchful waiting

N Demographics ~ Primary indication Type of complica-  Injection duration ~ Time until compli- Treatment Author, year
(age in years, tion until SARS-CoV-2 cation after SARS- of publica-
sex) positive CoV-2 positive tion

PCR test
14/1180 40-57:F Unknown Unknown Unknown Unknown Self-limiting Kato, 2022
or oral pred-
nisolone

1 58, F Unknown Subcutaneous 5 years 1 mo Excision Liu, 2022

nodule

1 55,F Unknown Angioedema lower 8 mo 13 days Corticosteroids  Virdi, 2022

face and lips

and high-
dose antihis-
tamines

N number, F female, Mo months, N/a not applicable
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regime was chosen, and the swelling resolved. A second
61-year-old patient also experienced adverse events after her
first Pfizer vaccine. It concerned a patient with several facial
treatments with HA who experienced intermitted facial
swelling at several facial sides a few days after the vaccine.
She was seen 3 weeks hereafter at the clinic where she was
treated with hyaluronidase after which she was symptom-
free. Savva et al. reported on a 38-year-old female who
had lip fillers (HA) a month prior to her first Pfizer vaccine
[42]. A few days after her first vaccine, she developed small
erythematous nodules both on her upper as well as lower
lip. These nodules resolved spontaneously within a week.
After her second dose, she again developed erythematous
nodules, but this time 2 months after her vaccine. She was
therefore treated with methylprednisolone after which the
nodules disappeared. Osmond et al. published a case report
on a 26-year-old female who had HA injection in her cheeks
and chin 3 years prior to her Moderna vaccine [43]. There
were no reactions reported after her first vaccine; however,
she developed complications within 24 h after her second
vaccine. She experienced a tremendous enlargement of her
chin accompanied by slurred speech, paresthesia of the
lower face, headache, and malaise. All symptoms resolved
within 28 h without any intervention. Beamish et al. report
a case of a 23-year-old who had filler a year prior to her sec-
ond Pfizer vaccine [44]. Six weeks hereafter, she presented
at the emergency room with painful asymmetric swelling
over her maxilla, lips, and lower jaw. She had no systemic
symptoms and was treated with antihistamine and one dose
of dexamethasone. Michon reports on a 45-year-old woman
who had hyaluronic fillers in her chin and lips [41]. When
receiving her third Pfizer dose, she developed swelling of the
lips within 24 h. It is unknown if she had the same reaction
for her first and second doses. She was treated with lisinopril
for 7 days with good results. Alharithy et al. report on 41-
and 31-year-old females, both of whom have had hyaluronic
acid injection in the past and who presented with swelling
after their Pfizer vaccine [45]. They presented with swelling
of the upper lip and eyes and were respectively treated with
antihistamines and lisinopril with good response. Azzouz
et al. presented a case of complications after a first and sec-
ond SARS-CoV-2 vaccine [46]. It concerned a 43-year-old
woman with multiple hyaluronic acid injections which have
been well tolerated. Three weeks after her first dose of the
Moderna vaccine, she developed an erythematous pustule
in the left cheek where she previously had a filler injection.
This pustule remained even after treatment with antibiot-
ics. Three months later, she received her second dose of the
Moderna vaccine, and within 24 h, she developed malaise
and facial edema. In the upcoming weeks, she devolved new
nodules at previous sites of HA injection (cheeks and chin).
The patient was treated with prednisone, steroid injections,
and hyaluronidase.

Cases with non-HA filler and non-mRNA vaccines

Kalantari et al. presented one of the first case reports of LIRs
after a non-hyaluronic acid filler, namely, polycaprolactone
(PCL), a biostimulatory filler [47]. A 62-year-old female
had a PCL injection of the dorsum of the hand 2 years prior
to COVID-19 vaccination. She received her first Sinoph-
ram vaccination without any symptoms. However, 2 weeks
after her second dose, she developed painless nodules on
the dorsum of both hands. She received a single dose of
dexamethasone, topical corticosteroid, and intralesional tri-
amcinolone injection in nodules of which the last two men-
tioned resulted in a significant improvement of the lesions.
Alijotas-Reig et al. reported on 20 patients with adverse
events after SARS-CoV-2 vaccination [48]. It concerned 20
females ranging from 21 to 71 years with mostly hyaluronic
acid, but also with permanent fillers. Three patients have
experienced adverse events previously before vaccination.
They currently received diverse vaccinations (11/20 (55%)
Pfizer, 5/20 (25%) Moderna, 3/20 (15%) Astra-Zeneca, and
1/20 (5.0%) Sputnik V) after which 13/20 (65%) cases expe-
rienced complications after the first dose and 7/20 (35%)
after the second dose. The patients had a wide variety of
symptoms such as edema, induration, granuloma, fever, and
in 2 cases systemic complaints (myalgia or arthralgia). In
3/20 patients, the symptoms resolved without any interven-
tion, 14/20 had antihistamines (sometimes in combination
with non-steroidal anti-inflammatory drugs and prednisone,
or both), and 3/20 were treated with an unknown regime. In
three cases, a full response was not achieved. Ortigosa et al.
described a case series of five females treated with hyalu-
ronic acid who received Pfizer or AstraZeneca [49]. They
described among others a case of a 35-year-old female who
had hyaluronic acid treatment of the lips, nasojugal furrow,
malar, and chin region 16 months prior to her AstraZeneca
vaccination. Twenty-four hours after the first dose of her
vaccine, she presented with adverse events of her lips and
chin, for which she was treated with prednisone for 7 days.
After 2 days, her symptoms improved significantly. How-
ever, adverse events started to occur in other facial regions.
In total, she received 21 days steroid treatment with remain-
ing mild erythema. They also describe the case of a female
who had edema of her eyelids 1 month after Pfizer vaccina-
tion with recurrence at 2 and 4 months. There was no recur-
rence after the final treatment with lisinopril. Moreover, they
also present one of the first cases of a patient who devel-
oped edema only after the third dose of the Pfizer vaccine;
it concerned a 34-year-old woman with HA treatment of
her lips. She developed edema of the lips after receiving the
third dose of the Pfizer vaccine. It is not reported how she
reacted on the first two doses of this vaccine. She received
antihistamine after which she fully recovered. Jeon et al.
present a case report of a 47-year-old female who had facial
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augmentation with calcium hydroxylapatite 14 years prior
to vaccination [50]. She reported recurring swelling of the
cheeks almost every year that disappears within a few days.
She currently reported symptoms just 3 h after her second
dose of the Pfizer vaccine. Firm mass-like nodules presented
on both cheeks, but other symptoms such as erythema and
tenderness were much prominent on the left side. A com-
puted tomography (CT) scan revealed abscesses in both
cheeks. As a consequence, the authors performed an incision
and drainage at the operating room where a yellow pus-like
material came out. Microbial cultures revealed Staphylococ-
cus aureus growth, while pathology reports showed infil-
tration of inflammatory cells. The patient was treated with
a combination of antibiotics and methylprednisolone after
which she was fully recovered after 3 weeks.

Discussion

During the first 1.5 years of the COVID-19 pandemic, a
handful of case reports were published on adverse events
after SARS-CoV-2 infection and mostly after SARS-CoV-2
vaccination. This has led to several questions and concerns
among people with those fillers. We previously published
a systemic review on this matter [33]. As the COVID-19
pandemic and appurtenant vaccination programs continue,
we aimed to give an up-to-date overview of LIRs following
SARS-CoV-2 infection and vaccination.

In this second part of our review on adverse events after
SARS-CoV infection or vaccination, we found 52 patients
in 14 articles of which 16 had adverse events after a SARS-
CoV-2 infection and 35 after SARS-CoV-2 vaccination.
These post-vaccination cases occurred after vaccination
with Pfizer (n=22), Moderna (n=7), AstraZeneca (n=23),
Sputnik V (n=3) after Sinophram (n=1). In 18 cases, this
occurred after the first dose, in 12 cases after the second
dose, in two cases after the first as well as the second dose,
in two cases after a third dose, and in two cases this was not
reported. Most patients had temporary fillers such as hya-
luronic acid or collagen (n=45), but a few reactions were
also seen after biostimulatory and permanent fillers. Most
patients could be treated in a conservative manner.

If we summarize all patients with LIRs since the begin-
ning of the COVID-19 pandemic found in our first review
and the current review, we find a total of 21 papers that
reported on a total of 71 patients with adverse events after
SARS-CoV-2 infection or vaccination. A total of 19 patients
were thought to have LIRs after an infection, while 52
reported on LIRs after vaccination. In the case of post-vac-
cination LIRs, it mostly concerned vaccination with Pfizer
(n=25) and Moderna (n=20), both mRNA vaccines. In
our former review, Moderna (n=13) was more dominant
than Pfizer (n=3), but it seems that LIRs related to Pfizer
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have relatively increased over the time. Also, in the cur-
rent review, we saw for the first time LIRs after non-mRNA
vaccines such as AstraZeneca, Sputnik V, and Sinophram.
So far, it was known that LIRs occurred after the first and
second doses, but this review also reports on two cases after
a third dose. Most patients had temporary fillers such as
hyaluronic acid or collagen (n=52), but a few cases after
biostimulatory and permanent fillers were reported for the
first time in the current review.

In our previous review, we discussed the role of immu-
nobiological factors in the aetiology of LIRs after SARS-
CoV-2 infection and vaccination [33]. These theories
include an extensive role for delayed-type hypersensitivity
(type IV) reactions as fillers are one of the few materials
that can evoke a hypersensitivity (type IV) reaction [51].
However, in the case of LIRs, this is not fully investigated,
and more research is needed on this matter. Others suggest
that foreign body materials such as fillers might actually
act as adjuvants, rather than antigens [22]. Those adju-
vants subsequently stimulate an immune response, finally
leading to LIRs. It has been suggested that several triggers
such as infections and vaccinations might act as adjuvants
themselves or might induce adjuvant activity. More recent
research also hypothesize that adverse events might be
the result of genetic predisposition for an altered immune
response against foreign bodies [52]. More research is
needed on this matter.

We acknowledge the presence of several limitations
within this review. Firstly, the majority of the included
studies consist of case reports or case series, which inher-
ently constrains our ability to gain a comprehensive
understanding of the issue’s prevalence. The absence of
prospective or case—control studies raises the possibility
that only the most severe cases come to medical atten-
tion, potentially resulting in an underrepresentation of the
actual extent of the problem. Additionally, attributing a
causal relationship between the reported complications and
either SARS-CoV-2 infection or vaccination proves chal-
lenging, given that LIRs can also manifest independently
subsequent to filler injections. Furthermore, the bulk of
post-vaccination complications are linked to the Pfizer and
Moderna vaccines. It is important to recognize that these
vaccines have achieved widespread global utilization, logi-
cally leading to a higher frequency of reported complica-
tions associated with their use.

Since we have gained new insights due to this follow-
up review concerning soft tissue-related LIRs after SARS-
CoV-2 infection and vaccination, we want to provide addi-
tional recommendations for clinical practice. First of all, the
relationship between SARS-CoV-2 infection, vaccination,
and LIRs seems to be underlined as more and more reports
have been published on this matter. SARS-CoV-2 infec-
tion and vaccination-related LIRs are still mostly minor
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and self-limiting. Although the COVID-19 pandemic is no
longer a public health emergency of international concern,
we still recognize the importance of pre-vaccination coun-
seling for any vaccination for patients with dermal fillers
concerning allergies and a history of adverse events against
any type of foreign body material. In our first review, we
only found adverse events in mRNA vaccines (Moderna or
Pfizer); however, recently a few case reports have also been
reported for non-mRNA vaccines. Although all vaccines
induce these adverse events, they are still major for the
mRNA vaccines, and we suggest that patients with fillers
take other vaccines if possible. We still advise a 2—4 week
window between filler injections and vaccination in gen-
eral and 2 months longer for immunocompromised patients
(i.e., patients with immunosuppressive medications, chemo-
therapy, or immunologic disorders). When adverse events
occur, we still advise to give oral steroids as primary treat-
ment. Recent case reports have shown that there is also
space for antihistamines in the treatment of LIRs. If symp-
toms remain after these treatment(s), hyaluronidase is still
an effective treatment. Lastly, we still advise patients with
soft tissue fillers to participate in any vaccination programs
when needed.

Conclusions and perspectives

This follow-up review on LIRs after SARS-CoV-2 infec-
tion and vaccination shows that LIRs were still reported
while the pandemic and vaccination programs continue.
These adverse events were only reported after Moderna
and Pfizer vaccines at the start of the vaccination programs.
Although these mRNA vaccines remain the most common
vaccines related to LIRs, they have also been reported for
other types of vaccines such as AstraZeneca, Sputnik V,
and Sinophram later on. Most of the reported LIRs are
still self-limiting. We therefore still suggest that patients
with soft tissue fillers continue to participate in vaccina-
tion programs when needed. However, medical staff should
expand patients medical history and be aware of patients
having soft tissue fillers.
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