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Abstract
The objective of this study is to identify post SARS-CoV-2 vaccine BNT162b2 (BioNTech & Pfizer) side effects in patients 
with systemic lupus erythematosus (SLE) at the Cayetano Heredia Hospital, Lima, Peru. A descriptive observational study 
was designed in patients with SLE at the Immuno-Rheumatology Department of the Cayetano Heredia Hospital, Lima, Peru, 
immunized with the BNT162b2 vaccine from May 21 to June 30, 2021. Of the total number of patients seen in the service, 
100 received the vaccine’s 1st dose, and 90 patients received the 2nd dose; 90% and 92.2% presented symptoms within 
10 days after immunization (1st and 2nd doses, respectively), being pain at the inoculation site the most frequent (87%); 
most of the symptoms presented were of mild intensity. There were 27 episodes of post-immunization flare, 9% and 20% 
after the 1st and 2nd doses, respectively; the predominant type of flare was articular (85.1%), followed by dermal (18.5%). It 
was found that a history of renal involvement was associated with the risk of developing flare RR 0.38 (0.15–0.91) and the 
use of hydroxychloroquine and azathioprine prior to immunization 0.20 (0.06–0.63) and 7.96 (2.70–23.43) respectively. In 
100 SLE patients immunized with BNT162b2 vaccine against SARS-CoV-2, 27% of SLE reactivation episodes occurred, 
two patients were hospitalized for flare severity, and none died.

Key Points
• Up to 92.2% presented some type of symptom after vaccination, being mostly local and of mild intensity.
• Of the population studied, there were 27 episodes of post-vaccination flare, most of which were mild.
• In the studied population, taking hydroxychloroquine and having a history of renal disease were associated with a lower risk of presenting 

post-vaccination flare.
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Introduction

To date, the main tools for COVID-19-related mortality are 
vaccines. The new methods in the development of vaccines 
(mRNA and viral vectors) initially caused concern in the 
population given the lack of previous experience with this 
technology; however, clinical trials showed adequate levels 
of efficacy and safety in the included population [1–3].

However, these studies did not include patients with 
autoimmune diseases, which have not made it possible to 
establish a level of efficacy and/or safety for this group of 
patients (considering the immunological alteration inherent 
to these diseases, immunosuppressive therapy, and the pos-
sible impact on disease activity) [1, 4–6].

Some studies have documented post-immunization side 
effects in patients with autoimmune diseases; and in the par-
ticular case of SLE, post-immunization episodes of disease 
reactivation (flare) have been described, as in the case of 
pneumococcal, influenza, and human papilloma virus vac-
cines [7, 8]. However, to date there are limited communica-
tions studying the manifestations presented in patients with 
SLE vaccinated against SARS-CoV-2 [9–12].

The main objective of the present study was to evaluate 
the manifestations and tolerance following immunization 
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with the BNT162b2 vaccine against SARS-CoV-2 in 
patients with SLE in a public hospital in Peru.

Materials and methods

A descriptive observational study was designed, where the study 
population were patients with the diagnosis of SLE attended at 
the Immuno-Rheumatology Service of the Cayetano Heredia 
Hospital, Lima, Peru, who were immunized with the BNT162b2 
vaccine (BioNTech & Pfizer) between May 21 and June 30, 2021.

Patients with a diagnosis of SLE were included, accord-
ing to the classification criteria of SLICC 2012 [13] and/or 
ACR/EULAR 2019 [14], all older than 18 years, who had 
received at least one dose of BNT162b2 vaccine (BioNTech 
& Pfizer) during the established period. Patients who had 
been immunized with another type of SARS-CoV-2 vac-
cine and patients not authorizing telephone follow-up and/
or face-to-face post-immunization evaluation were excluded.

The variables recorded were sex (male-female), age, time of 
illness, comorbidities, history of documented SARS-Cov-2 infec-
tion, presence of flare within 6 months prior to immunization, 
type of systemic involvement by SLE, usual treatment for SLE, 
clinical manifestations following the 1st and 2nd doses of immu-
nization (local reaction, pain at the site of inoculation, headache, 
fever, fatigue, joint pain, myalgia, nausea, vomiting, abdominal 

pain, diarrhea), presence of flare after the 1st and/or 2nd dose 
of immunization (confirmed by a rheumatologist in a face-to-
face evaluation), and type of flare presented. Flare was defined 
as a measurable increase in disease activity in one or more organ 
systems involving clinical or laboratory findings (new or worse) 
[15], using laboratory parameters (ESR, CRP, 24-h proteinuria, 
DNAds, serum complement) before and after immunization.

In the case of post-immunization manifestations, symp-
tom intensity was graded as follows: mild, if the symptom 
did not interfere with daily activities; moderate, if the symp-
tom partially interfered with the normal performance of daily 
activities; severe, if the symptom prevented the performance 
of daily activities. For the variable, fever was graded 38.0 to 
38.5 (mild), 38.6 to 39 (moderate), and greater than 39 (high).

Procedures As part of routine care, all patients were evaluated 
face to face prior to SARS-CoV-2 immunization. Subsequently, 
with their consent, they were followed up within 10 days by tel-
ephone. Similarly, in the case of patients with suspected disease 
reactivation, they were re-evaluated face-to-face to confirm the 
flare and document the corresponding characteristics.

The present study was approved by the Cayetano Here-
dia Hospital ethics committee (code 039–2021); the identity 
of the participants was respected and protected; only the 
researchers had access to the database, which was encrypted 
to maintain the confidentiality of the participants.

Fig. 1  Symptoms presented in patients with lupus after the 1st and 2nd doses of immunization against SARS-CoV-2
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For the analysis of numerical variables, the mean/stand-
ard deviation or median/interquartile range was used for 
parametric and nonparametric distribution, respectively; for 
dichotomous variables, absolute and relative frequency was 
used. For categorical variables, the chi-square or Fisher test 
was used when any of the assumptions were not met; in both 
cases, statistical significance was established for a p value 
<0.05 and a 95% confidence interval (95% CI). Covariate 
adjustment for possible confounding factors was also per-
formed using Poisson regression.

Microsoft Office Excel 2016® and the statistical program 
STATA v15® were used as computer support.

Results

A total of 100 patients with SLE immunized with the 
BNT162b2 vaccine (BioNTech & Pfizer) were stud-
ied; the mean age was 38.9 years, 94% were women; 
the most frequent systemic manifestations of SLE were 

articular 74%, renal 60%, and dermal 23%. The 81% 
of patients were taking treatment to control SLE, 28% 
presented reactivation of SLE within 6 months prior 
to immunization (Appendices Table 3 and Figure 2).

Of the total, 100 patients received the 1st vaccine dose 
and 90 the 2nd dose; 90% and 92.2% presented symptoms 
within 10 days after immunization (1st and 2nd doses, 
respectively), with pain at the inoculation site being the 
most frequent (87%). Most of the symptoms presented 
were of mild intensity. On average, these symptoms 
occurred 1.1 ± 0.5 days after vaccination, and the dura-
tion was 3.5 ± 1 days (Fig. 1).

There were 27 episodes of flare after the immuniza-
tion process, 9% (9/100) and 20% (18/90) after the 1st 
and 2nd doses, respectively; seven patients presented 
reactivation in both immunization processes. The pre-
dominant type of flare was arthritis (synovitis, swell-
ing, phlogosis) (85.1%), followed by dermal (18.5%) 
(Table 1, Appendix Table 4). The time of onset of reacti-
vation was 2.3 ± 0.8 days; the duration was 7.3 ± 3 days; 
it was found that the history of renal involvement was 
associated with the risk of developing flare RR 0.38 

Table 1  Clinical characteristics 
of flares post SARS-CoV-2 
immunization

a 20 patients presented post-immunization flare; however, there were 27 flare episodes (given that 7 patients 
had flare episodes in the 1st and 2nd doses)
b 15 patients use 2 or more drugs

Total 20a

Age-years 38.65 ± 14.13
Sex-no. (%)
Female
Male

18 (90%)
2 (10%)

Length of illness (SLE)-years 7.04 ± 4.85
SLE  treatmentb

Prednisone
Hydroxychloroquine
azathioprine
Mycophenolate
Methotrexate
Leflunomide
No treatment

16 (80%)
11 (55%)
10 (50%)
3 (15%)
3 (15%)
1 (5%)
3 (15%)

SLE outbreak in the past 6 months 8 (40%)
Confirmed COVID-19 history 13 (65%)
Flare episodes after immunization
1st dose
2nd dose
1st and 2nd doses

9 (45%)
18 (90%)
7 (35%)

Type of flare 1era dosis 2da dosis
Arthritis
Malar erythema
Alopecia
Lupus pneumonitis
leukopenia
Myopericarditis

6 (30%)
1 (5%)
-
1 (5%)
1 (5%)
1 (5%)

17 (85%)
4 (20%)
1 (5%)
-
-
-

Hospitalization for flare 2
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(0.15–0.91) and the use of hydroxychloroquine and aza-
thioprine prior to immunization 0.20 (0.06–0.63) and 
7.96 (2.70–23.43), respectively (Table 2).

Discussion

Infections are among the main causes of morbidity and mor-
tality in patients with SLE; therefore, vaccination is advised 
(especially vaccines originating from non-living microor-
ganisms) [16]. While the benefit of immunization against 
infections in SLE patients is undeniable, it should also be 
noted that isolated cases of post-immunization flare have 
been reported in the literature [7, 8]. In the case of SARS-
CoV-2 vaccines, especially mRNA and viral vectors, theo-
retical mechanisms have been proposed that could lead to a 
possible SLE reactivation (production of interferon alpha as 
well as a probable molecular mimicry of the SARS-CoV-2 
Spike protein) [2, 3].

In a study of adverse reactions associated with the 
SARS-CoV-2 vaccine (Pfizer/BioNTech and Moderna) in 
systemic autoimmune diseases [5], it was found that 89% 
presented local symptoms and 69% systemic symptoms 
(mainly fatigue, headache, myalgia). Boekel [11] reported 
that in patients with systemic autoimmune diseases vacci-
nated mainly with Pfizer/BioNTech and AstraZeneca, 51% 
presented mild adverse effects and 21% moderate effects. In 
our study, 87% presented local symptoms (pain at the inocu-
lation site), and 69% presented systemic symptoms (mainly 
headache, fatigue, joint pain, and myalgias) in both the 1st 
and 2nd doses of immunization.

A possible relationship between the SARS-CoV-2 vaccine 
and autoimmunity has been described in observational studies. 
Watad et al. [10] reported a series of 27 patients, of whom 17 
presented reactivation of their baseline autoimmune disease 
and 10 presented debut of autoimmunity after SARS-CoV-2 
immunization. In our study, we found 27 flare episodes (clini-
cal and/or laboratory worsening) after immunization (9 and 

Table 2  Associated factors 
to flare after SARS-COV-2 
immunization

a P value <0·05 indicates statistical significance at 95% confidence interval
b Poisson regression analysis, for a P value adjusted for age, sex, treatment use, history of confirmed 
COVID-19 and renal involvement, with 95% confidence interval

Flare No flare P  valuea RR-IC

Age, years
Median (IQR)

37
(28–43.5)

35
(27.5–51)

0.945 –

Sex
  Male 2 (33.3%) 4 (66.7%) 0.597 –
  Female 18 (19.2%) 76 (80.8%)

Time of illness, years
  Median (IQR)

5 (3.5–10.5) 8 (4–14) 0.218 –

Comorbidities 13 (23.6%) 42 (76.4%) 0.315 –
Systematic commitment to SLE

  Articular 15 (20.3%) 59 (79.7%) 0.909 –
  Renal 8 (13.3%) 52 (86.7%) <0.001b 0.38 (0.15–0.91)
  Dermatological 6 (26.1%) 17 (73.9%) 0.391 –
  Hematological 7 (33.3%) 14 (66.7%) 0.122 –
  Mucocutaneous 5 (29.4%) 12 (70.6%) 0.322 –
  Pulmonary 3(20%) 12 (80%) 1 –
  Neurological 3 (20%) 12 (80%) 1 –
  Cardiovascular 1 (25%) 3 (75%) 1 –

Regular treatment for SLE
  No treatment 3 (33.3%) 6 (66.7%) 0.378 –
  Hydroxychloroquine 11 (14.7%) 64(85.3%) <0.001b 0.20 (0.06–0.63)
  Prednisone 16 (22.5%) 55 (77.5%) 0.321 –
  Azathioprine 10 (41.7%) 14 (58.3%) <0.001b 7.96 (2.70–23.43)
  Mycophenolate 3 (13%) 20 (87%) 0.553 –
  Methotrexate 3 (37.5%) 5 (62.5%) 0.196 –
  Cyclophosphamide 0 5 (100%) – –

COVID-19 background 13 (33.3%) 26 (66.7%) <0.001b 1.68 (0.69–4.09)
Flare within 6 months prior to 

immunization
8 (28.6%) 20 (71.4%) 0.181 –
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18 after the 1st and 2nd doses, respectively). The most fre-
quent type of reactivation was arthritis (synovitis, phlogosis, 
functional limitation, accompanied by elevation of acute phase 
reactants: ESR/CRP) which occurred in 66.6% in the 1st dose 
and 94.4% in the 2nd dose, followed by skin and scalp involve-
ment (malar erythema and alopecia). Our results are similar to 
those reported by Izmirly et al. [9] who reported, in a multieth-
nic study, up to 11.5% of flare episodes in patients with lupus 
after SARS-Cov-2 immunization (mainly Pfizer).

Felten et al. [12], in a study of 696 patients with SLE (VACO-
LUP), described 21 (3%) self-report episodes of SLE flare (medi-
cally confirmed) being mostly musculoskeletal involvement 
(90%). Although our study found a higher proportion of flare 
episodes (27%), this could be due to the fact that in VACOLUP, 
the population was mostly European/USA, the difference in SLE 
activity in relation to ethnicity is known [17], and that the online 
survey was a self-report by patients, which could represent a pos-
sible underreporting in the number of flares.

For the cases of articular reactivation, given the func-
tional limitation, short courses of increased prednisone 
doses (or initiation in patients who did not use steroids) were 
used, with which clinical improvement was evidenced. Simi-
larly, two patients required in-hospital management due to 
the severity of the condition (lupus pneumonitis and myo-
pericarditis, respectively) which were managed with high 
doses of corticosteroids (methylprednisolone pulses) and 
immunosuppressants. After which they were discharged 
and due to the possible risk of a new episode of flare after 
the 2nd vaccine dose, immunization was not recommended.

It should be noted that 10 patients chose not to receive the sec-
ond dose of the vaccine; among the main reasons were fear of 
reactivation of SLE, severe reactions after the 1st dose of immuni-
zation, and SARS-CoV-2 infection between both doses; one patient 
had an abortion at 4 weeks of gestation after the 1st vaccine dose.

The present study has limitations; causality cannot be 
established in relation to immunization and the flare pre-
sented. Likewise, SLEDAI-2 k levels were not compared 
since not all patients had immunological tests. However, 
the main strength of the present analysis is that the patients 
were evaluated prior to immunization, and the episode of 
SLE reactivation was also established by evaluating (clini-
cally and laboratorial) all cases with suspected flare.

Conclusion

Although our series describes episodes of reactivation 
following SARS-CoV-2 immunization (mainly mild), we 
advise that the COVID-19 immunization process should 
continue to be a priority for patients with SLE.

Appendix 1

Table 3  Clinical-epidemiological characteristics of patients with SLE 
immunized against SARS-CoV-2

Data are n (%) or median (IQR).
*12 patients presented 2 or more comorbidities
†APS antiphospholipid syndrome
‡Juvenile idiopathic arthritis (1), avascular necrosis (1), primary bil-
iary cirrhosis (1), diabetes (2), transverse myelitis (1), fibromyalgia 
(4), pulmonary fibrosis (2), glaucoma (2), asthma (1), aortic stenosis 
(1), hepatitis C (2), celiac disease (1), pregnancy (1)
ǂ70 patients had 2 or more systems affected by SLE
72 patients were taking 2 or more drugs

Variables Total (N = 100)

Age, years 35 (27.5–49)
Sex - n (%)
Female
Male

94 (94%)
6 (6%)

Time of illness (SLE), years 7.5 (4–13)
Comorbidities*
Hypothyroidism
Chronic kidney disease
APS†

Arterial hypertension
Rheumatoid arthritis
Sjögren’s syndrome
Others‡

55 (55%)
15 (15%)
13 (13%)
7 (7%)
7 (7%)
6 (6%)
5 (5%)
20 (20%)

Associated commitment of  SLEǂ

Articulate
Renal
Dermal
Hematological
Mucocutaneous
Pulmonary
Neurological
Cardiovascular

74 (74%)
60 (60%)
23 (23%)
21 (21%)
17 (17%)
15 (15%)
15 (15%)
4 (4%)

Usual treatment of SLE
Prednisone
Hydroxychloroquine
Azathioprine
Mycophenolate
Methotrexate
Cyclophosphamide
Leflunomide
Cyclosporine
No treatment

71 (71%)
75 (75%)
24 (24%)
23 (23%)
8 (8%)
5 (5%)
2 (2%)
1 (1%)
9 (9%)

COVID-19 background
Yes
No

39 (39%)
61 (61%)

Hospitalization for COVID-19 3 (3%)
SLE reactivation in the last 6 months (documented 

by rheumatologist physician)
28 (28%)

1353Clinical Rheumatology (2022) 41:1349–1357
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Appendix 2

Fig. 2  Flow chart
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