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Abstract
Introduction: Soft tissue fillers are used for cosmetic and reconstructive purposes, 
and soft tissue filler procedures are among the most common nonsurgical procedures 
in the USA. Although soft tissue filler procedures are relatively quick and safe, ad-
verse events such as late inflammatory reactions have been reported with every filler 
product. Infections and vaccinations have been proposed as potential triggers for late 
inflammatory reactions (LIRs), and it is therefore not surprising that these adverse 
events have been reported after SARS-CoV-2 infection and vaccination. Therefore, 
this review aims to give a detailed overview of these cases.
Materials and methods: A literature search was undertaken on LIRs in patients with 
a history of soft tissue filler use after SARS-CoV-2 infection or vaccination. This sys-
tematic review was reported according to the PRISMA guidelines. We searched the 
electronic database PubMed from January 2020 to August 2021. Data on patient 
characteristics, filler characteristics, clinical findings, and treatment options were 
included.
Results: This review included 7 articles with a total of 19 patients with LIRs after 
SARS-CoV-2 infection or vaccination. Three patients with postinfection LIRs and 16 
patients with postvaccination LIRs were reported. These LIRS mainly occurred in 
females who had HA injections for cosmetic purposes. Three patients with postin-
fection LIRs had symptoms of facial swelling and/or lip angioedema in a matter of 
weeks. Sixteen patients reported reactions after SARS-CoV-2 vaccination (13 follow-
ing Moderna vaccination and 3 after Pfizer vaccination, after both the first and second 
doses) from 13 hours up to three weeks. These patients presented with similar clinical 
symptoms as patients with postinfection LIRs. All patients were treated in a conserva-
tive manner.
Discussion: This review shows a relationship between LIRs and SARS-CoV-2 infection 
and vaccination. In the case of vaccination, these adverse events have been reported 
only after Moderna and Pfizer vaccinations. The reported adverse events are gener-
ally minor and self-limiting, and we encourage patients with soft tissue fillers to par-
ticipate in vaccination programs.
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1  |  INTRODUC TION

Soft tissue fillers are used for aesthetic purposes as well as to re-
store aesthetics after trauma or cancer.1 According to the American 
Society for Aesthetic Plastic Surgery, the use of soft tissue fillers 
increased by 59% between 2014 and 2018.2,3 With almost one mil-
lion procedures performed annually, soft tissue filler procedures 
are among the most commonly performed nonsurgical treatments 
in the United States.2 The popularity of soft tissue fillers has been 
attributed to their simple use, quick results, and relative safe use.4 As 
a result, the increased use of soft tissue fillers has led to an increase 
in soft tissue filler products. These products are divided according to 
their biodegradability into temporary, biostimulatory, or permanent 
fillers.5,6 Table 1 shows an overview of soft tissue fillers that have 
been used in the past and present.

Although the use of contemporarily available soft tissue fillers 
is considered safe, several studies have shown that complications 
occur with all filler types.4,7-13 Late inflammatory reactions (LIRs) are 
among the most common complications after filler use. However, 
the etiology of LIRs is unknown; therefore, they are difficult to 
treat.13 Examples of LIRs are erythematous lumps, granulomas, 
edema, or nodules. Several reports have shown that LIRs occur be-
tween weeks and years after filler treatment. According to Marusza 
et al., these complications occur in 0.01%–4.25% of soft tissue filler 
procedures.14,15  Thus far, the etiopathogenesis of LIRs is still not 
known. Several hypotheses have been proposed, such as bacterial 
contamination, foreign body reaction, delayed-type hypersensitivity 
reaction, and adjuvant-based filler reactions due to triggers such as 
infection, trauma, or vaccination.12,14,16-25

It is therefore not surprising that in the current COVID-19 pan-
demic, LIRs have been reported after SARS-CoV-2 infection and 
vaccination. The first results of the Food and Drug Administration 
(FDA) on the Moderna vaccine showed adverse events in three pa-
tients with soft tissue fillers.26 This concerned patients, who devel-
oped facial swelling eight days after the first dose and one and two 
days after receiving the second dose of the vaccine. Subsequently, 
several reports on facial swelling after SARS-CoV-2 infection 

and  vaccination were published. As a result, concerns have been 
raised among patients with soft tissue fillers regarding the associ-
ation of LIRs and SARS-CoV-2 infection and vaccination. Therefore, 
we aimed to provide a detailed overview of the reported LIRs after 
SARS-CoV-2 infection and vaccination to provide recommendations 
for patients with injected soft tissue fillers in the current COVID-19 
pandemic.

2  |  METHOD

2.1  |  Literature search and selection criteria

In this systematic review, a literature search was performed on soft 
tissue filler-related LIRs after SARS-CoV-2 infection or vaccination 
and conducted according to the PRISMA guidelines.27 A search was 
performed in the electronic database PubMed with the use of the 
index term ‘filler’ (see supplemental data file). Studies from January 
2020 to August 2021 were included without language restrictions. 
Studies on LIRs in soft tissue filler use after SARS-CoV-2 infection 
or vaccination were identified. We included original patient stud-
ies. Here, there was no limitation on the type of filler product or on 
SARS-CoV-2 vaccinations. The search was executed with the aid of 
an experienced medical information specialist. Two reviewers con-
sidered the eligibility of each article in the subsequent steps: the 
reviewers inspected the title first and thereafter screened the ab-
stract. In the case of doubt on the eligibility, they reviewed the full 
text.

2.2  |  Data extraction

When a study was included, the extracted data were entered into 
standardized tables. These data included article, patient, and filler 
characteristics, such as the date of publication, study design, num-
ber of patients, age and sex of patients, type/amount and location 
sites of the soft tissue fillers, indication for injection, description of 

K E Y W O R D S
adverse events, COVID-19, SARS-CoV-2, soft tissue filler, vaccination

TA B L E  1  Overview of the different soft tissue fillers subdivided 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 (PAAG, Aquamid), 
polymethyl-methacrylate (PMMA, Artocoll/
ArteFill), HEMA/EMA (DermaLive)

Artefill, Dermalive, Aquamid, Bio-Alcamid –
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complications, vaccine brand, duration between injection and SARS-
CoV-2 positivity or vaccination and type of treatment. The level 
of evidence was based on the Oxford Centre for Evidence-Based 
Medicine.28

3  |  RESULTS

3.1  |  Article and patient characteristics

Our search identified a total of 1090 articles in PubMed (Figure 1). 
After screening the title and abstract, 105 and 40 articles, respec-
tively, were included. Finally, 7 articles were included in the analysis 
(Table 2). These articles contained a total of 19 patients, of whom 3 
patients had adverse events after SARS-CoV-2 infection and 16 had 
adverse events after SARS-CoV-2 vaccination (13 after Moderna 
vaccination and 3 after Pfizer vaccination). For the 13 patients who 
had adverse events after Moderna vaccination, in 5 patients the 
adverse event occurred after the first dose, in 6 it occurred after 
the second dose, and in 2 first or second dose was not reported. 
For the 3 patients who had adverse events after Pfizer vaccina-
tion, in one the adverse event occurred after the first dose and in 
it occurred after the second dose. None of the studies mentioned 
whether any of the patients who experienced adverse events after 
SARS-CoV-2 vaccination had previously tested positive for SARS-
CoV-2 infection. On the basis of the details reported, the adverse 
events occurred in females who had hyaluronic acid (HA) injections 
for cosmetic purposes.

3.2  |  LIRs after SARS-CoV-2 infection

The first reports on adverse events in patients with soft tissue fill-
ers following a SARS-CoV-2 infection emerged in January 2021 and 
were soon followed by several other reports (Table S1a).

Munavalli et al. reported on a 50-year-old woman with a his-
tory of HA injections up to 15  days prior to a SARS-CoV-2 infec-
tion.29 Two weeks after her positive PCR test for SARS-CoV-2, she 
developed lip burning and swelling followed by cheeks and tear 
trough swelling. The patient's symptoms seemed to worsen over 
the following days. She was primarily treated with Hylenex (hyalu-
ronidase; unknown manufacturer) injections and showed a transient 
improvement followed by cheek edema. In the weeks that followed, 
she received prednisone, doxycycline, Hylenex, microneedling com-
bined with clarithromycin and prednisone, intralesional triamcino-
lone acetamide and Hylenex, which altogether resulted in a slight 
improvement. At the last visit, the patient continued to report inter-
mittent mild edema under the eyes.29

In another case report, a young patient had HA filler treatment 
in the nose area 5 months prior to SARS-CoV-2 infection.30 Three 
weeks after her infection, she developed edema, induration, and 
erythema around the radix of the nose. Her symptoms resolved 
in six days without any medical treatment. Likewise, Shome et al. 

presented the case of a young woman who was rejuvenated using 
soft tissue fillers at multiple sites on her face.31 She presented one 
month after SARS-CoV-2 infection with swelling around the perioc-
ular area. After treatment with anti-inflammatory drugs, the swelling 
subsided.

Naouri et al. performed a prospective clinical study in pa-
tients receiving hyaluronic acid during the COVID-19 pandemic.32 
Fourteen dermatologists in three countries evaluated 1093 pa-
tients who received facial HA injections. Patients were then con-
tacted at the 1- and 3-month follow-ups and asked for side effects. 
Nineteen side effects, such as erythema, edema, and temporary 
discomfort, were reported. However, none of these patients had a 
positive SARS-CoV-2 PCR test or COVID-19 symptoms. The authors 

F I G U R E  1  Study selection flow chart

PubMed

n = 1090

Aetiology (title)

n= 105

Aetiology (abstract)

n= 40

Final inclusion

n= 7
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therefore suggest an excellent tolerance of HA injections during the 
COVID-19 pandemic.32

3.3  |  LIRs after SARS-CoV-2 vaccination

The first adverse events following SARS-CoV-2 vaccination were 
reported in the preliminary FDA results for the Moderna vaccine 
(Table S1b),26 which showed adverse events in three patients. 
Two patients with recent filler injections (6  months and five 
weeks) prior to vaccination had facial swelling postvaccination. In 
a third patient with an unknown time after filler injection, there 
was lip angioedema two days after vaccination. Her medical his-
tory reported a similar reaction after influenza vaccination. In all 
three patients, the reactions resolved. One of these patients (a 
51-year-old woman) was then further analyzed in a case series by 
Munavilla et al..29 The patient had several HA injections at vari-
ous sites and was enrolled in the Moderna study five weeks after 
receiving her last filler injection. Eight days after receiving the first 
dose, she presented with progressive facial edema, erythema, and 
periorbital area and malar cheek tenderness.29,33 In the following 
weeks, she received a (combination of) Hylenex, bovine hyaluro-
nidase, antimicrobials, and intralesional 5-fluorouracil. At the final 
visit, she had hardly any symptoms.

Munavilla et al. also presented another case series of four 
patients with HA who developed adverse events after vaccina-
tion.33  Two patients received the Moderna vaccine and devel-
oped facial swelling and lip angioedema 13 and 24  hours after 
the second dose, respectively. The other two patients received 
the Pfizer vaccine and developed inflammatory reactions around 
the fillers and facial swelling seven days after the first dose and 
two days after the second. Interestingly, in two of these patients, 
LIRs occurred after the second dose, while they endured the first 
dose without any incident. Additionally, two patients (receiving 
the Moderna and Pfizer vaccines) had a history of facial swelling 
around the filler treatment areas. In one patient, this was following 
the treatment of an upper respiratory tract infection. The swelling 
was eventually treated with antihistamines and oral prednisone. 
In the second patient, this occurred spontaneously 12  months 
after injection and responded to hyaluronidase and intralesional 
corticosteroid combined with 5-fluorouracil. For their current sit-
uation, all four patients were treated with lisinopril with a good 
response.33

McMahon et al. reported complications after Moderna and Pfizer 
vaccination after both doses.34 They extracted their data from the 
international registry of cutaneous manifestations of SARS-CoV-2, 
which was set up at the beginning of 2020. A total of 414 cutane-
ous reactions were observed, of which 9 cases of facial swelling oc-
curred after cosmetic filler injections.34 Eight cases of swelling were 
seen after Moderna vaccination (3 after the first and 5 after the sec-
ond dose), and one case was seen after the second Pfizer vaccina-
tion. Further details about the filler material, clinical presentation, 
and treatment were not specified.TA
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3.4  |  Synthesis

Many concerns have been raised after reports of adverse events 
in patients with soft tissue fillers after SARS-CoV-2 infection and 
mostly after SARS-CoV-2 vaccination. The current review aimed to 
investigate the reported adverse events to provide sufficient advice 
for patients with soft tissue fillers during the current COVID-19 
pandemic.

The current review included 7 articles with a total of 19 patients 
with adverse events after SARS-CoV-2 infection or vaccination. 
There were 3 patients with postinfection LIRs and 16 patients with 
postvaccination LIRs. On the basis of the reports, these events 
mainly occurred in females who had HA injections for cosmetic pur-
poses. Three patients had a SARS-CoV-2 infection between 15 days 
and 6 months after filler infection. They developed symptoms in a 
matter of weeks postinfection (range 3–4 weeks). They presented 
with facial swelling and/or lip angioedema, which resolved after 
conservative treatment. Sixteen patients reported reactions after 
SARS-CoV-2 vaccination. This concerned the Moderna vaccine 
in 13 patients and the Pfizer vaccine in 3 patients, after both the 
first and second doses. They reported symptoms from 13  hours 
up to three weeks postvaccination. These patients presented with 
similar clinical symptoms as patients with postinfection adverse 
events. Again, all patients were treated in a conservative manner. 
Interestingly, a few patients had a history of spontaneous facial 
swelling after a filler injection, previous vaccination, or after an-
other medical treatment.

It is not the first time that adverse events after filler treatment 
have been reported after a viral infection. Several case reports re-
ported similar reactions after other viral infections.35-38  Turkmani 
et al., for example, described 14 patients with filler-related adverse 
events after influenza-like illness.35 It concerned 14 women between 
22 and 65 years old who presented with redness and firm, painful 
swellings of the face at sites of previously injected fillers. These re-
actions began 3–5 days after patients had influenza-like symptoms 
(e.g., fever, headache, sore throat, cough, and fatigue). They had a 
history of multiple fillers over the past four years with the last filler 
injections between 2 and 10  months prior to their reaction. They 
had injections with different brands of HA fillers. Most patients 
had a good response to oral corticosteroids, while a few patients 
needed hyaluronidase for complete resolution of their symptoms.35 
Another case series by Bhojani-Lync et al. described 4 patients with 
filler-related adverse events that had influenza-like symptoms a few 
days prior to their adverse events.38 All patients had HA fillers in the 
year before complications emerged. A treatment approach that was 
similar to that of the previous study was used: oral corticosteroids 
and additional hyaluronidase in patients with persistent complaints. 
Again, in all patients, complete resolution of their symptoms was 
reported.

LIRs may emerge from weeks up to months after soft tissue filler 
injection. To date, it is unclear which patients will develop these 
complications, as the etiology of LIRs is not completely clear.13 It 

has been proposed that immunobiological factors (e.g., bacterial 
infection, foreign body reaction, delayed-type hypersensitivity re-
action, adjuvant-based filler reactions, and genetic predisposition), 
chemical properties (e.g., electrical charge, surface irregularities, 
particle size, hydrophilicity/hydrophobicity, molecular weight, and 
amount of chemical cross-linking), and injection techniques (e.g., 
level of implantation, filler volume, and repeated treatments) might 
play a central role in its development.12,14,16-25,39–42

Based on the clinical presentation of the current cases, we sug-
gest that immunobiological factors might play an important role in 
the etiology of LIRs after SARS-CoV-2 infection and vaccination.

Most authors of the presented studies suggest that these re-
actions are due to delayed-type hypersensitivity (type IV) reac-
tions initiated by T-lymphocytes and mediated by CD4+ cells.38 
HA is one of the few filler constituents that has proven to evoke a 
type IV hypersensitivity reaction shown by positive skin testing.20 
However, this concerned only one study. A recent study on pa-
tients who experienced LIRs following HA filler injection showed 
no reaction for general allergic screening (patch test) or intrader-
mal testing.43

Munavalli et al. treated their patients with lisinopril, which 
decreased the clinical symptoms.29,33 Lisinopril is an angiotensin-
converting enzyme inhibitor (ACE-1) that plays a crucial role in 
SARS-CoV-2 binding properties but is mostly known for its role 
in the renin-angiotensin system (RAS), which regulates the inter-
stitial fluid volume. The authors therefore propose a novel mech-
anism of action via ACE-129,33; via several steps, the reaction is 
shifted toward an anti-inflammatory reaction that results in an 
increase in sodium water outflow. This results in a decrease of the 
swelling.29,33,44

Another theory is adjuvant-based filler reactions. Alijotas-Reig 
and colleagues postulate that foreign body materials such as breast 
implants or dermal fillers might trigger the immune system not as 
antigens but more like adjuvants.13,24 By this, they mean that ad-
juvants can trigger the immune system but without having specific 
antigenic properties themselves.25 As a result, the innate and adap-
tive immune systems can be triggered by adjuvants. These adjuvants 
mimic molecules such as PAMPs that can trigger the immune system 
by binding Toll-like receptors (TLRs). This results, for example, in 
the release of several cytokines and the activation of dendritic cells 
(DCs) or macrophages.25 The effects of adjuvants are thought to be 
mediated by several activities, as described in our former review.13 
Certain triggers, such as infections and vaccinations (e.g., SARS-
CoV-2 infection and vaccination), may induce adjuvant activity or 
act as adjuvants themselves.24

Last, it has been suggested that some patients are genetically 
predisposed to develop LIRs, as a recent study has shown that pa-
tients bearing HLA subtypes B*08 and DRB1*03 are at a greater 
risk of developing these complications.39 These outcomes suggest 
that these patients might have a lower threshold to, for example, 
infections, vaccines, or other factors that trigger the immune 
system.
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3.5  |  Recommendations on soft tissue filler use 
during the COVID-19 pandemic

What we can learn from the cases presented in this review is that ad-
verse reactions toward soft tissue filler do occur after SARS-CoV-2 
infection and vaccination. The relationship between these factors 
seems to be possible, as LIRs occur within a few hours up to sev-
eral weeks after an infection or vaccination. We believe that these 
adverse events are generally minor and concern tens of patients. 
However, to prevent these complications, we can learn from these 
cases, and we make the following recommendations:

First, we would advise prevaccination counseling in cosmetic pa-
tients. More specifically, patients should be asked about allergies, 
a history of filler-related adverse events or adverse events toward 
other types of implants. We would also consider a 2- to 4-week win-
dow between filler injections and vaccination in general and two 
months longer for immunocompromised patients (i.e., patients with 
immunosuppressive medications, chemotherapy, or immunologic 
disorders). Once filler-related adverse events have occurred, we 
would advise starting treatment with oral steroids, as most of our 
patients experience a resolution of their symptoms after their use 
(Figure 2). In cases of residual complaints, studies have shown that 
hyaluronidase might be effective. Although not all studies report on 
the type of filler used, the ones that report do mention HA as the 
major injected filler in these patients. If patients seek filler treat-
ments in the months prior to vaccination, other filler options (e.g., 
calcium hydroxyapatite, poly-L-lactic acid, or laser resurfacing) might 
be prioritized. These recommendations are for HA fillers, as these 
fillers are the most used worldwide, but for non-HA fillers, more ev-
idence is needed for any future recommendation.

Last, in light of the current pandemic, the risk of becoming infected 
with SARS-CoV-2 outweighs the risk of developing filler-related 

adverse events. To date, there have been more than 279 million peo-
ple infected and almost 5.4 million deaths worldwide. Currently, the 
only option to reduce the number of infections and deaths is through 
worldwide SARS-CoV-2 vaccination programs. Therefore, we would 
advise patients with soft tissue fillers to participate in the current 
vaccination programs, as filler-related complications seem to be ex-
tremely rare and SARS-CoV-2 infections are of great risk.

4  |  CONCLUSIONS AND PERSPEC TIVES

Overall, this review shows that LIRs can occur after SARS-CoV-2 in-
fection and  vaccination. In the case of vaccination, these adverse 
events have been reported only after the Moderna and Pfizer 
vaccines. The reported adverse events are generally minor and 
self-limiting, and we encourage patients with soft tissue fillers to 
participate in vaccination programs. We suggest that a patient's 
medical history should be thoroughly evaluated for soft tissue filler 
procedures. We also suggest that patients should be asked about 
filler injection prior to vaccination and that international registries 
ensure careful reporting of soft tissue adverse events to give a more 
detailed overview of these complications.
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