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ABSTRACT 
Background: Early in the COVID-19 pandemic it was recognized that 

individuals who had worse prognoses had hyperinflammatory reactions 

associated with SARS CoV-2. This was worrisome for patients with 

systemic autoinflammatory diseases (SAID) who already have episodic 

hyperinflammation at baseline. 

Aim: To assess the effects of the COVID-19 pandemic and SARS CoV-2 

infection on patients with SAID. 

Methods: An anonymous survey developed on the Survey Monkey 

platform was distributed online through social media and support groups 

of patients with SAID between January 20th and May 17th of 2021. 

Results: We analyzed 484 surveys that conveyed data from 593 

patients with SAID. Seventy-four percent of the surveys were answered 

in the United States, US territories, and Canada (n=360/484) and the 

rest from other countries. Sixty percent (n=330/547) of patients with 

SAID did not experience changes in the frequency of flares during the 

first year of the pandemic. Ten percent (n=52/545) of patients had 

presumed or confirmed COVID-19. Of those, 81% (n=42/52) had mild 

and moderate symptoms and 4 were hospitalized. Thirty-one percent 

(n=16/52) experienced flares during or after the infection and 40% 

(n=21/52) reported post-COVID manifestations. The individuals who 

had moderate symptoms or were hospitalized for COVID-19 were more 

likely to report post-COVID manifestations, OR 5.25 (95%CI 1.57-17.6, 

p=0.0072). Post-COVID integumentary manifestations occurred after 

asymptomatic and mild COVID-19 whereas neurologic manifestations 

occurred after acute COVID-19 with moderate symptoms or requiring 

hospitalization. 

Conclusion: During the COVID-19 pandemic, over half of patients with 

SAID did not experience changes in the frequency of flares despite a 

decreased exposure to environmental triggers. Few individuals with SAID 

required hospitalization for COVID-19. The presence and type of post-

COVID manifestations were associated with the severity of acute COVID-

19 in patients with SAID. 
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Introduction 
Systemic autoinflammatory diseases (SAID) are disorders 
of the innate immune system characterized by systemic 
inflammation that is not driven by the adaptive immune 
system.1 SAID often present with flares or episodes of 
increased clinical manifestations. In these episodes the 
affected individual presents with symptoms that may 
include fever, rashes, oral ulcers, ocular inflammation, 
chest pain and/or abdominal pain depending on the 
diagnosis. Several triggers for the flares in 
autoinflammatory diseases have been identified 
including stressful events2-11, infections9-19, 
vaccines2,11,14,20-25, menstruation3-7,10,12,26-28 and exposure 
to cold5,6,8,12,14,29. Other triggers have been associated to 
specific SAID.10,30,31  
 

Infections have long been recognized as triggers for 
flares in patients with SAID. The innate arm of the immune 
system is able to recognize preserved structures of 
infectious pathogens through membrane-bound and 
cytosolic receptors that include Toll-like receptors (TLRs) 
and nucleotide-binding oligomerization domain (NOD)-
like receptors (NLRs).14 Activating these receptors 
subsequently triggers the inflammatory cascade.14 The 
stimulation of TLR-2, TLR-4 and NOD-2 of peripheral 
monocytes of patients with active HIDS leads to higher IL-

1α, IL-1β, IL-6, TNF and activated caspase 1 when 

compared to monocytes from healthy controls.14  
 

Multiple viral agents have been implicated in the onset 
and relapses of Adult-onset Still’s disease15-17. There is 
evidence of infectious agents triggering Behçet’s disease 
recurrences, including SARS CoV-2.10,23  
  

During the first year of the COVID-19 pandemic, many 
individuals experienced mandated lockdowns that led to 
limited environmental exposures, particularly to infectious 
agents which are known triggers for flares for specific 
SAID.17 Interestingly, there was an increase in new patient 
evaluations for recurring fevers in North America.32 
Moreover, it was noted that some individuals infected 
with SARS-Cov-2 developed a hyperinflammatory 
state.33 This was concerning for patients with 
autoinflammatory conditions who have a lower threshold 
for inflammation. 
 

The aims of this cross-sectional survey are to describe 
changes in the frequency of SAID flares during the first 
year of the pandemic, and to assess the outcome of SAID 
patients who had COVID-19. 
 

Methods 
Two patient organizations, the Autoinflammatory Alliance 
and KAISZ Netherlands, and the Childhood Arthritis and 
Rheumatology Research Alliance (CARRA) PFAPA/ 
Autoinflammatory Diseases working group collaborated 
to develop an online questionnaire in the Survey Monkey 
platform to capture the experience of the patients with 
autoinflammatory diseases during the pandemic. 
Providers promoted the survey by informing the patients 
in their clinics and patient organizations did so through 
social media. The social media platforms used were 
Facebook, Twitter, RareConnect and email servers. The 
survey was granted exempt status from the Boston 
Children’s Institutional Board Review with approval 
number IRB-P00034465. 

SURVEY 
The survey was created and distributed online by patient 
organizations using the Survey Monkey platform 
between January 20th and May 17th of 2021. The 
questions inquired about the patients’ experiences in the 
first year of the COVID-19 pandemic (2020). Patients 
with SAID or their caregivers responded to the survey and 
submitted it anonymously. The survey included questions 
about the patient with SAID and about each of their 
affected children if applicable. 
 

The questions were part of a larger survey intended for 
patients with SAID, but for the purposes of this study we 
analyzed 16 questions of which 4 were open-ended. The 
open-ended questions inquired about the country in which 
the respondent resides, reasons for changes in 
medications during the pandemic, access to care during 
the pandemic, and experience with COVID-19 illness, 
including post-COVID symptoms for each patient with 
SAID. 
  

The closed-ended, multiple-choice questions included 
questions about geographic location, and for each family 
member with SAID we asked about their specific SAID 
diagnosis, changes in the frequency of their flares, 
changes in their fevers, changes in medications, if they 
had ever been diagnosed with COVID-19, and if so, the 
patient and/or parent perceived severity of acute SARS 
CoV-2 infection, and COVID-19 related flares. We 
inquired about sheltering practices of SAID patients and 
their caregivers from March through June and from July 
through December of 2020 due to changes in the 
mandated lockdowns. The specific times were determined 
because schools started reopening in August 2020. 
  

The first question divided the cohort into two groups 
depending on whether they resided in the United States, 
US territories, and Canada, or in other countries. If the 
respondent was in the survey for residents from the 
United States, US territories, and Canada and answered 
that they were not residing in these countries, they were 
redirected to the survey for other countries and vice 
versa. The survey was only available in English for all 
participants. 
  

The second question was a filter to make sure that the 
respondents had SAID, or a child diagnosed with SAID 
with the option, “No, I do not have an autoinflammatory 
disease, and no, I do not have a child with an 
autoinflammatory disease.” By committing to this 
response, they were not allowed to continue answering 
the survey. 
  

Surveys were excluded from the analysis when truncated 
based on their response to the first question, if they 
answered that neither they nor their children had an 
autoinflammatory disease in the second question, or if 
they did not answer any of the COVID-19 questions. 
 

The data were analyzed in Excel with means and 
percentages. Odds ratios were calculated using the 
online MedCalc tool.34 Missing data for specific questions 
were removed for the analysis. 
 

Results 
CHARACTERISTICS OF THE SAMPLE 
There was a total of 751 survey entries. Of those, 42 
were truncated based on country of residence, 10 
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answered that neither they or their children had a SAID 
diagnosis, 210 were removed because they did not 
answer the COVID-19 questions and 3 were removed 
because the specified diagnosis was not a SAID. During 

the analysis, 2 surveys were found to be duplicates and 
were removed, for a total of 484 surveys comprising 593 
patients in the final analysis. (Figure 1) 
 

 
Figure 1. 

 
 
Seventy-four percent of the surveys included in the final 
analysis were completed by residents of the United 
States, US territories, and Canada (n=360/484). The 
remainder were from other countries with a 
predominance of Western European countries 
(n=83/484, 17%).  
 

Seventy-six percent (n=450/593) of the patients 
included in the survey provided their SAID diagnosis. The 
top 5 SAID diagnosis were cryopyrin- associated 

periodic syndromes (CAPS) (n=108/450, 24%), 
undifferentiated systemic autoinflammatory disease 
(USAID) (n=70/450, 16%), periodic fever, aphthous 
stomatitis, pharyngitis and cervical adenitis (PFAPA) 
syndrome (n=64/450, 14%), systemic juvenile idiopathic 
arthritis (SJIA) or adult onset Still’s disease (AOSD) 
(n=37/450, 8%), and tumor necrosis factor receptor-
associated periodic syndrome (TRAPS) (n=32/450, 
7%).(Table 1) 
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Table 1 

 
 
Figure 2 

 
 
CHANGE IN THE FREQUENCY OF FLARES 
Sixty percent (n=330/547) of the participants 
experienced no change in the frequency of their flares 
during the pandemic, whereas 23% (n=125/547) 

reported increased frequency, 17% (n=92/547) had 
decreased frequency of flares of their baseline SAID and 
7%, n=40/547 marked “unknown”. There is data missing 
from 46 individuals. (Figure 2) 
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CHANGE IN FEVER PATTERN DURING FLARES 
Only 55% (n=327/593) of the patients answered this 
question. Twenty-one percent of individuals with SAID 
(n=68/327) reported not typically having fevers with 
their flares and seventeen percent (n=57/327) reported 
“Feverless flares now.” Fourteen percent, (n=46/327), 
reported “Fevers are not as high with flares,” 9% 
(n=30/327) had “Lower temperatures”, and 10% 
(n=31/327) reported higher fevers with flares. Twenty-
nine percent (n=95/327) responded “unknown”.  
 

CHANGE IN MEDICATIONS DURING THE PANDEMIC 
Forty-seven percent (n=273/584) of patients had no 
change in their medications and 11% (n=63/584) were 
not on any treatment during the pandemic. Among those 
who reported that there was a change in their 
medications (n=248/584, 43%), the most frequent 
reason was to improve control or reduce flares 
(n=67/248, 27%), the second most common was new 
diagnosis (n=18/248, 7%), and the third was adverse 
effects (n=12/248, 5%). Difficulty obtaining medication, 
switching to a different medication, weight adjustment, 
infection other than COVID-19, increased cases of 
COVID-19 in the area, allergic reaction, absence of 
symptoms, and switching providers were less frequently 
reported reasons for change in medications. Only 2 
individuals reported that the change in medication was 
due to COVID-19 illness. There was no response from 9 
individuals. 
 

ACCESS TO CARE 
Forty-four percent (n=152/349) reported no barriers. 
Telehealth (n=50/349, 14%) and phone appointments 
(n=10/349, 3%) were reported as available options for 
health care delivery.  
 

The most frequent barrier reported was lack of available 
appointments or cancellations (n=72/349, 21%), 
followed by feeling unsafe due to COVID-19 
(n=19/349, 5%), inability to communicate with providers 

(n=12/349, 3%), obtaining medications (n=7/349, 2%), 
multiple COVID-19 tests (n=6/349, 1.7%), being turned 
away due to fever during SAID flare following COVID 
protocols (n=4/349, 1.2%), one-parent rule (n=3/349, 
0.9%), and canceled flights (n=2/349, 0.6%). There is 
data missing from 28% of respondents (n=135/484). 
 
COVID-19 IN PATIENTS WITH SAID 
Ten percent (n=52/545) of the patients with SAID who 
were accounted for in the survey reported physician-
diagnosed (n=20/52, 38%) or confirmed SARS-CoV-2 
infection (n=32/52, 62%). Of those, 11.5% (n=6/52) 
were asymptomatic, 40% (n=21/52) had mild symptoms, 
40% (n=21/52) had moderate symptoms, 6% (n=3/52) 
were hospitalized in the wards, and 2% (n=1/52) 
required admission to the intensive care unit (ICU). Thirty-
one percent (n=16/52) experienced flares during 
(n=9/52, 17%) or after (n=7/52, 14%) COVID-19 
infection. (See supplementary material) 
 
CLINICAL PRESENTATION OF SARS-COV-2 INFECTION 
AND CHANGE IN FREQUENCY OF SAID FLARES 
Among the individuals who had asymptomatic SARS CoV-
2 infection, 83% (n=5/6) reported no change in the 
frequency of flares and 17% (n=1/6) had decreased 
flares. For the mild COVID-19 presentations, 67% 
(n=14/21) had no change, 19% (n=4/21) had 
decreased, and 5% (n=1/21) had increased frequency 
of flares. For the individuals who had moderate 
symptoms with COVID-19, 57% (n=12/21) had 
increased frequency of flares, 24% (n=5/21) had no 
change, and 5% (n=1/21) had decreased flares. In the 
patients who were hospitalized, 2 out of 3 had no change 
in flares and 1 had increased flares. Finally, the patient 
who was hospitalized in the ICU reported increased 
frequency of flares. Individuals with increased frequency 
of flares were more likely to have moderate COVID-19 
or to require hospitalization, OR 42 (95%CI 4.74-372, 
p=0.0008). (Figure 3) 

 
Figure 3 

 
 
POST-COVID SYMPTOMS 
A total of 21 patients had prolonged or post-COVID 
symptoms that were predominantly from the immunologic 
(n=7/21, 33%), neurologic (n=6/21, 29%) and 

respiratory systems (n=6/21, 29%). Constitutional post-
COVID manifestations were reported by 14% (n=3/21). 
Two patients (n=2/52, 3.8%) had multisystem 
inflammatory syndrome in children (MIS-C). 
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We looked at the severity of SARS-CoV-2 infection 
related to post-COVID symptoms.(Figure 4) Seventeen 
percent (n=1/6) of asymptomatic patients, 24% 
(n=5/21) of patients who had mild COVID-19 symptoms, 
57% (n= 12/21) of patients who had moderate 
symptoms, 2 out of the 3 patients who were hospitalized 

in the ward, and the patient who was hospitalized in the 
ICU reported post-COVID manifestations. Those who had 
moderate symptoms or were hospitalized had higher 
odds of having post-COVID symptoms compared to those 
who had mild and asymptomatic presentations, OR 5.25 
(95%CI 1.57-17.6, p=0.0072).  

 
Figure 4 

 
 

The patient who had asymptomatic SARS CoV-2 infection 
had COVID toes as a post-COVID manifestation. The 
patients who had mild COVID-19 had respiratory 
(n=2/5), immunologic (n=2/5), integumentary (n=1/5), 
and musculoskeletal (n=1/5) post-COVID symptoms. 
Those who had moderate COVID-19 reported post-
COVID symptoms from multiple organ-systems, mostly 

immunologic (n=4/12), neurologic (n=3/12), respiratory 
(n=3/12) and constitutional (n=3/12) symptoms. The 
patients who were hospitalized in the ward had 
neurologic (n=2/2) and immunologic (n=1/2) symptoms 
and the patient in the ICU had neurologic, respiratory, 
and cardiovascular symptoms. (Table 2)  

 

Table 2 

Post-COVID Symptoms by System According to Severity of Acute Presentation 

Severity of 
Presentation 

Number of 
Subjects 

Symptoms per System (number of subjects) 

Asymptomatic 1 Integumentary(1) 

Mild 5 Respiratory(2), immunologic(2), integumentary(1), musculoskeletal(1) 

Moderate 12 Neurologic(3), immunologic(4), respiratory(3), constitutional(3), 
musculoskeletal(1), cardiovascular(1), gastrointestinal(1), 
genitourinary(1), miscellaneous(1), HEENT(1) 

Hospitalized in ward 2 Neurologic(2), immunologic(1) 

Intensive Care Unit 1 Neurologic, respiratory, cardiovascular 

 

Discussion 
The primary aim of this project was to describe the 
experiences of patients with SAID with COVID-19. 
Interestingly, despite the reduced exposure to possible 
environmental triggers with the lockdowns, the frequency 
of SAID flares was unchanged in over half of the patients. 
The mandated sheltering and isolation tested the 
influence of external factors as triggers of flares in 
patients with SAIDs. This strengthens the notion that there 
may be intrinsic factors from the disease process and 
from the individual such as emotional distress triggering 
flares.35 
 

Patients with SAID reported having feverless flares. The 
reported decrease in the temperature of the fevers could 
represent a phenomenon that occurs over time in the 
natural history of some SAID or because of medication 
adjustments. It could also imply the intensity of the fever 

during the episodes is a factor that depends on external 
elements to which the patients had less exposure during 
the pandemic. 
 

From our survey, 44% (n=152/349) of respondents 
answered that the pandemic did not affect their care. 
Similarly, Wu et al. conducted a survey in China between 
April and May 2020 and 37.9% patients answered that 
the pandemic did not pose a challenge to their disease 
treatment and follow-up visits.36 They also identified 
obtaining medications as a challenge during the 
pandemic.36 

 

In the initial stages of the pandemic the prevalence of 
COVID-19 illness was low in our group and the majority 
had mild or moderate symptoms. This finding is in 
concordance with what is reported in the literature from 
that same period. Most patients with autoinflammatory 
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conditions had asymptomatic SARS-CoV-2 infection or 
were able to manage at home.37-40 The patients that 
required hospitalization had other known risk factors for 
severe disease, e.g, older age, hypertension, and 
obesity.38-41 The patients who required hospitalization 
and had no other known risk factors for severe disease 
had diagnosis of A20 haploinsufficiency (Behçet’s-like 
syndrome) and autoimmune lymphoproliferative 
syndrome (ALPS).42-43 Only a large French cohort 
reported increased frequency of severe disease in 
patients with autoinflammatory conditions, but there was 
no mention of risk factors related to poor prognosis.41  
 

There were no fatalities related to COVID-19 in our 
cohort but a recent systematic review by Alhumaid et al. 
about patients with inborn errors of immunity reported 2 
fatalities in children with autoinflammatory conditions 
(2/67) who had COVID-19.44 MIS-C was higher in that 
review occurring in 26.9% (18/67) of cases.44 In our 
cohort only 2 (n=2/52, 3.8%) MIS-C cases were 
reported. 
 

Of note, the literature suggests that severe COVID-19 
was associated with interferon dysfunction, in some cases 
due to neutralizing interferon antibodies and in others 
due to genetic defects affecting the interferon 
pathway.41,45 It is plausible that an increased 
inflammatory response in some patients with SAID 
resulted in enhanced viral clearance and ended up being 
protective factor against severe COVID-19 illness.45,46  
 

In our data, we found that the severity of the clinical 
presentation of COVID-19 illness appeared to be 
associated with changes in the frequency of flares of their 
baseline SAID. Unfortunately, the limitations of the survey 
data would not permit us to determine if the change in 
frequency of flares occurred before or after SARS-CoV-
2 infection. 
 

Regarding post-COVID manifestations, the most common 
symptoms reported by the surveyed were immunologic, 
neurologic, and respiratory. In another large survey-
based international study about long-COVID, almost all 
patients experienced systemic (99.7%, 95%CI 99.49%-
99.84%) and ear, nose, and throat (100%) symptoms.45 
Notably, gastrointestinal symptoms are commonly 
reported in the general population, but was only 
reported by one patient with SAID in our survey. 
 

In our cohort, the development of post-COVID symptoms 
appeared to be associated with the severity of acute 
COVID-19 in patients with SAID. Skin manifestations were 
seen after mild or asymptomatic COVID-19 while the 
patients who had moderate symptoms or were 
hospitalized had neurological post-COVID symptoms. In 
the study by Taquet et al., patients in the general 
population with more severe COVID-19 illness had 
significantly more features post-COVID, the most 
frequent being cognitive difficulties and the least common 
being myalgias and headaches.46 

 

Limitations include selection bias due to the need for 
internet access, level of comfort with the use of 
technology, variable availability of healthcare resources 
for the appropriate diagnosis of SAIDs, language 
barrier, and missing data. Most of the surveys submitted 
were from North America and Europe. Age and gender 

of the patients with SAID were not asked in the 
questionnaire to decrease survey fatigue as well as the 
possibility of the affected families or individuals to be 
identified. The question about sheltering practices was 
removed from the manuscript by consensus among the 
authors. The question included caregivers without SAID 
making it susceptible to misinterpretation. Another 
limitation was that we intended to capture patients who 
experience low temperatures with their flares given that 
it has been informally reported by patients. However, the 
option “lower temperature” did not specify a cutoff 
temperature value. At the time of the survey development 
and distribution there was no standard definition of post-
COVID symptoms. The period that was addressed in the 
survey was 2020 in the early stages of the pandemic 
when there was limited testing availability. 
 

Future directions include to determine the effects of 
specific SARS-COV-2 variants, repeat infection and 
COVID-19 immunization on the severity of acute COVID-
19 and post-COVID manifestations in patients with SAID. 
 

Conclusions 
- The COVID-19 pandemic provided a natural 
experiment on the role of isolation on patients with 
systemic autoinflammatory diseases. The period of 
isolation during the pandemic did not affect the 
frequency of flares in 60% of patients with SAID. 
 

- Asymptomatic and mild acute COVID-19 presentations 
were more likely to be associated with integumentary 
post-COVID manifestations and were not associated with 
change in the frequency of flares. On the other hand, 
moderate acute COVID-19 and those who required 
hospitalization were more likely to report increased 
frequency of flares and neurologic post-COVID 
manifestations.   
 

- From our data, 8% of patients with SAID who were 
infected with the SARS CoV-2 virus were hospitalized and 
there were no fatalities reported. 
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Asymptomatic
Mild 

symptoms

Moderate 

symptoms

Hospitalized 

in ward

Intensive 

Care Unit

Cryopyrin- Associated Periodic 

Syndromes
12 1 6 5 4 2

Periodic Fever, Aphthous 

Stomatitis, Pharyngitis, Adenitis
6 1 3 2 1 2

Undifferentiated Systemic 

Autoinflammatory Disease
4 3 1 1 3

TNF Receptor- Associated 

Periodic Syndrome 
3 1 2 2

Behçet's Disease 2 1 1 2 2
Chronic Recurrent Multifocal 

Osteomyelitis
1 1 1

Familial Mediterranean Fever 2 1 1 1 1
Systemic Juvenile Idiopathic 

Athritis/Still's Disease
2 1 1 1

Blau Syndrome 1 1
NLRP12 Disease 1 1 1 1
PLCG2- Associated Antibody 

Deficiency and Immune 

Dysregulation (PLAID)
1 1 1

STING- Associated 

Vasculopathy with onset in 

Infancy (SAVI)
1 1 1

Sweet Syndrome 1 1
Not stated 15 2 6 6 1 3 7
TOTAL 52 6 21 21 3 1 16 21

Outcomes of Patients who had Confirmed (n=32) or Presumed (n=20) SARS CoV-2 Infection by Specific 

SAID Diagnosis

Specific SAID Diagnosis
Total 

cases

Severity of Clinical Presentation of Confirmed or Presumed 

SARS CoV-2 Infection in Patients with SAID
Flares during 

or after 

COVID-19

Post-COVID 

symptoms


