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Introduction

Polymyalgia rheumatica (PMR) and giant cell arteritis 
(GCA) are interrelated inflammatory conditions, often 
referred to as GCA-PMR spectrum disease (GPSD).1 
Polymyalgia rheumatica is characterized by significant 
pain and stiffness, commonly affecting the neck, shoulder, 
hips, upper arms, and thighs, whereas GCA is a large-vessel 
vasculitis that primarily affects, but is not limited to, the 
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temporal artery and can lead to severe complications 
including vision loss.2,3 While the exact etiology of these 
diseases is largely unknown, there exists an association 
between them as 16% and 21% of patients with PMR go on 
to develop GCA, whereas PMR is present in 40% and 60% 
of individuals with a diagnosis of GCA. Polymyalgia rheu-
matica is commonly observed as a clinical manifestation in 
individuals with GCA; however, it can also present as an 
isolated condition. Although less frequent, some patients 
with isolated PMR may subsequently develop GCA.4 
Evidence suggests that infections and vaccinations might 
act as triggers for these conditions.5,6

Since the emergence of the SARS-CoV-2, a record of 
greater than 775 million cases and more than 7 million 
deaths have been reported worldwide.7 Soon after the emer-
gence of COVID-19 disease, several vaccines were devel-
oped and a worldwide vaccination drive was initiated. 
According to World Health Organization, more than 13 bil-
lion doses of COVID-19 vaccination have been adminis-
tered globally with an estimated 14.4 million lives being 
saved as a result.8 However, as part of the pandemic, 2 pro-
cesses, namely infection and vaccination, have com-
pounded the incidence of immune-mediated diseases which 
are known to be triggered by these processes. More specifi-
cally, the likely association between the COVID-19 vac-
cines and the incidence of PMR and GCA is an area of 
growing interest. Initial studies have reported the occur-
rence of PMR and GCA shortly after the administration of 
vaccination-indicative of at least a temporal association 
between the two.9 Given the widespread administration of 
vaccines, it is crucial to understand whether there exists a 
causative link or whether these instances were incidental.

The rapidly emerging literature on this topic warrants a 
systematic analysis of all available literature regarding the 
association between COVID-19 vaccination and the first 
onset or flare of PMR and/or GCA. By examining the clini-
cal presentations, potential pathophysiological mechanisms 
and triggers, and outcomes, this review seeks to provide a 
comprehensive overview of currently available evidence. 
Understanding this potential association is essential for 
guiding clinical practice and familiarizing clinicians with 
this important association. Awareness of this association 
will allow timely diagnosis and improve outcomes by pre-
venting late-stage complications such as vision loss. This is 
particularly important in the context of booster doses for 
COVID-19 being administered on a large scale and regional 
surges in COVID-19 cases continuing. This review also 
aims to identify gaps in the current knowledge and suggest 
directions for future research to further elucidate the poten-
tial risks associated with COVID-19 vaccination in predis-
posed individuals. To the best of our knowledge, this is the 
first systematic review to provide an in-depth analysis of 
GPSD secondary to COVID-19 vaccination.

Methods

This systematic review is fully compliant with the PRISMA 
(Preferred Reporting Items for Systematic Reviews and 

Meta-Analyses) 2020 guidelines.10 As this is a retrospec-
tive analysis of published data, institutional ethics approval 
was not required. The authors confirmed that patient con-
sent for publication of their cases was obtained in the 
included studies.

Search strategy

A systematic literature search was conducted using 4 data-
bases: PubMed/MEDLINE, Cochrane, ScienceDirect, and 
Google Scholar from inception till July 3, 2024. The search 
was designed to capture all relevant literature using a com-
bination of keywords and MeSH terms, including but not 
limited to “COVID-19,” “SARS-CoV-2,” “Polymyalgia 
Rheumatica,” “PMR,” “Giant Cell Arteritis,” “GCA,” 
“temporal arteritis,” “large vessel vasculitis,” and “COVID-
19 vaccine.” Boolean operators (AND/OR) were applied as 
relevant. No hand-searching of reference lists or snowball-
ing techniques were performed as part of the search. The 
complete search strategy for each database is detailed in 
Supplementary files.

Eligibility criteria

Articles were included if they (1) were published case 
reports or case series reporting cases of PMR or GCA fol-
lowing COVID-19 vaccination; (2) reported patient cases 
that fulfilled the ACR/EULAR criteria for PMR (2012) or 
GCA (2022) following COVID-19 vaccination11,12; and (3) 
provided sufficient clinical, diagnostic, and treatment out-
come details. Articles were excluded if they (1) did not 
report individual case data or were not original studies (eg, 
reviews, editorials, or letters without case details), (2) 
included cases that did not meet the ACR/EULAR classifi-
cation criteria for PMR or GCA, (3) were duplicate publi-
cations or studies with overlapping data that did not provide 
additional unique information, or (4) lacked key clinical or 
diagnostic details, making the data unclear or insufficient. 
No restrictions in terms of time frame, original study 
design, language, or country of publication were applied, 
allowing for a comprehensive retrieval of relevant studies.

For the purposes of this review, “post-vaccination” was 
defined as any new onset of PMR or GCA symptoms fol-
lowing vaccination, as reported by study authors, without 
imposing a predefined maximum latency period. Onset 
intervals were recorded as stated in each source. This inclu-
sive approach was chosen to capture the full range of 
reported onset intervals, recognizing variability in individ-
ual immune responses and case definitions.

In terms of outcomes, complete remission was defined 
as the complete resolution of clinical symptoms along with 
normalization of inflammatory markers (erythrocyte sedi-
mentation rate [ESR] and C-reactive protein [CRP]) that 
permitted tapering of corticosteroid therapy to a low main-
tenance dose without subsequent disease flares for at least 
3 months. Partial remission was defined as significant 
improvement in clinical symptoms and reduction in inflam-
matory markers; however, residual symptoms or the need 
for moderate-dose maintenance therapy persisted.
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Study selection and data extraction

The study selection process was carried out according to 
the PRISMA statement. Initial records identified from the 
search were imported into Mendeley and deduplicated. 
Three independent reviewers (MZA, FA, and ZA) screened 
the remaining records, selecting studies based on prede-
fined inclusion criteria. References of included articles 
were also curated to identify additional relevant studies, if 
any. Data were extracted and organized into 3 tables: Table 
1 details demographic data, clinical features, and outcomes 
for cases with PMR; Table 2 details demographic data, 
clinical features, and outcomes for cases with GCA; and 
Table 3 compares common features of both. Continuous 
variables were expressed as means ± standard deviations, 
whereas categorical variables were reported as absolute 
numbers and percentages. Microsoft Excel was used for 
data management and analysis. References were managed 
using Zotero.

Quality assessment

The quality of the included studies was assessed using the 
Joanna Briggs Institute Critical Appraisal Tool.45 Two 
reviewers (HS and MZA) independently evaluated each 
study and reached a consensus on the quality scores. The 
detailed quality assessment report is included in the 
Supplementary files. Due to the nature of the included stud-
ies (case reports and case series), a meta-analysis was not 
conducted.

Results

Study characteristics

This systematic review included 32 articles, comprising 22 
case reports and 10 case series, documenting 30 cases of 
PMR and 20 cases of GCA temporally associated with 
COVID-19 vaccination.13-44 The PRISMA flow diagram 
(Figure 1) demonstrates sequential steps in the inclusion of 
articles. Most of these studies originated from North 
America and Europe, reflecting the global scale of the mag-
nitude of vaccination. The studies varied in patient num-
bers, symptom severity, and outcomes, offering a broad 
overview of these conditions postvaccination.

Patient demographics

The review identified 30 patients with PMR and 20 patients 
with GCA. For both groups, the cohort had a slight female 
predominance, with approximately 60% females and 40% 
males, and a mean age of 71.06 ± 6.14 years for patients 
with PMR and 72.85 ± 6.82 years for patients with GCA.

Among the vaccines reported, Pfizer-BioNTech and 
AstraZeneca were most commonly associated with the 
onset of PMR and GCA, representing approximately 48% 
and 38% of cases, respectively. The mean latency period 
from vaccination to symptom onset was 11.03 ± 8.89 days 
for PMR and 5.3 ± 5.62 days for GCA.

Clinical and diagnostic findings

Giant cell arteritis is commonly presented with a range of 
symptoms. Most frequently reported symptoms were new-
onset headache (70%), jaw claudication (35%), constitu-
tional symptoms such as fever, weight loss, and fatigue 
(80%), scalp tenderness (35%), and visual symptoms 
including transient or permanent vision loss (20%). On the 
contrary, PMR primarily presents with bilateral aching and 
morning stiffness in the shoulders, hip girdles, neck, and 
torso. Shoulder pain was present in 93.3% of patients, hip 
pain in 80%, and decreased range of motion in 40%. The 
latency period between vaccination and onset of symptoms 
was reported in 28/30 PMR cases. The shortest interval was 
1 day, whereas the longest was 45 days (in one case only) 
with a mean latency period of 11.03 ± 8.89 days. Similarly, 
20/20 GCA cases reported the time interval from vaccina-
tion to onset of symptoms which ranged from 6 hours to 
21 days with a mean latency period of 5.3 ± 5.62 days. 
Diagnostic findings were standard for both diseases with no 
peculiarity. For GCA, elevated ESR and CRP were notable 
findings, with mean values reported at 83.09 ± 35.81 mm/h 
and 89.20 ± 70.40 mg/L, respectively. Imaging, including 
positron emission tomography/computed tomography 
scans and temporal artery ultrasounds, frequently demon-
strated large-vessel inflammation (observed in 13 out of 20 
cases) characteristic of GCA. Polymyalgia rheumatica also 
showed significant elevation in these inflammatory mark-
ers, with mean ESR levels at 87.63 ± 27.99 mm/h and mean 
CRP levels at 109.21 ± 132.39 mg/L. Imaging studies often 
revealed bursitis and tenosynovitis, particularly in the 
shoulder and hip regions.

Treatment and clinical outcomes

Corticosteroid therapy was administered in 29 (96.66%) 
cases of PMR leading to significant symptom relief and 
normalization of inflammatory markers. One patient 
(3.33%) received acetaminophen alone with complete 
recovery. A small proportion of patients (n = 3, 10%) also 
received methotrexate (MTX). Corticosteroids were the 
primary treatment in all the cases of GCA, with additional 
immunosuppressive therapies like MTX or tocilizumab 
(administered in 2 and 4 cases, respectively) administered 
in a small subset of patients. Glucocorticoid dosing varied 
considerably across the studies, reflecting individualized 
treatment strategies. In PMR cases, initial prednisone/pred-
nisolone doses ranged from 15 to 60 mg daily, with most 
patients starting at 15 to 40 mg/day and undergoing gradual 
tapering over weeks to months, whereas in GCA cases, ini-
tial glucocorticoid regimens varied widely, with oral pred-
nisone/prednisolone doses ranging from 30 to 65 mg daily, 
often with gradual tapering over months. Intravenous meth-
ylprednisolone is typically administered at 500 to 1000 mg/
day for 3 to 5 days before transitioning to oral therapy. The 
detailed breakdown of individual patient regimens is pro-
vided in Supplemental Table 1 (PMR) and Supplemental 
Table 2 (GCA).
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Favorable outcomes, including complete or partial 
recovery, were reported in 96% of patients with PMR and 
90% of patients with GCA. Relapse was reported in 1 
patient with GCA post ChAdOx1 nCoV-19 vaccine, a viral 
vector vaccine.44 The patient initially came with an atypical 
presentation with a normal ESR and slightly raised CRP. 
Moreover, relapse was reported in 1 patient with PMR. 
Despite initial symptom resolution with corticosteroid 
tapering, she experienced 2 flares, presenting with jaw 
claudication and scalp tenderness, both requiring methyl-
prednisolone for symptom control. Although she had fea-
tures suggestive of GCA, including jaw claudication and a 
temporal headache, her temporal artery biopsy was nega-
tive, and her disease course was dominated by PMR symp-
toms with a steroid-responsive relapsing pattern. This led to 
a diagnosis of PMR with possible temporal arteritis rather 
than definite GCA.14

Discussion

Our systematic review indicates that in predominantly 
older adults, especially females, COVID-19 vaccination is 
temporally associated with the onset of PMR and GCA, 
with most cases responding favorably to corticosteroid 
therapy, though causality remains unproven. Over time, 
certain manifestations associated with COVID-19 vaccina-
tion continue to evolve or become more apparent, poten-
tially revealing both short-term and long-term effects that 
were previously unknown. Beyond the classical musculo-
skeletal manifestations, COVID-19 infection and vaccina-
tion may produce systemic and accessory symptoms such 

as fever, fatigue, malaise, headache, myalgia, arthralgia, 
and even neurological signs like tingling, burning sensa-
tions, and brain fog features that have been associated with 
small-fiber neuropathy in recent reports.46 Included in the 
list of its immune-mediated manifestations are 2 closely 
related disorders, that is, PMR and GCA. Polymyalgia 
rheumatica and GCA are inflammatory conditions of peri-
articular structures and blood vessels, respectively, that 
have a largely unknown etiology, and often require corti-
costeroid and immunosuppressant therapy for managing 
symptoms and preventing complications.47 Given the 
excessive rise in cases of these disorders after COVID-19 
vaccination, early recognition of this clinical association is 
crucial to improve prognosis. This systematic review iden-
tifies demographic characteristics associated with GPSD 
and quantifies the most common clinical manifestations in 
patients diagnosed with COVID-19 vaccine-related PMR 
or GCA. This will help keep practicing physicians updated 
on these emerging manifestations while offering critical 
guidance for optimizing patient care.

Polymyalgia rheumatica and GCA have been associated 
with various immunizations, including but not limited to 
influenza and respiratory syncytial virus vaccines.48-51 In 
one cohort study on causes of PMR, 39% of participants 
reported that infection or vaccination had a temporal asso-
ciation with PMR, indicating a potential association.52 This 
association can be physiologically plausible considering 
the immune system’s heightened response to vaccination, 
on the one hand, and the involvement of both innate and 
adaptive immunity in the pathophysiology in the case of 
PMR and GCA.53,54 Elevated levels of pro-inflammatory 

Table 3.  Comparison of findings in cases with COVID vaccination-associated giant cell arteritis and polymyalgia rheumatic.

Parameter GCA PMR

Cases 20 30
Age (mean) 72.85 ± 6.82 y 71.06 ± 6.14 y
F: M ratio 12:8 (1.5) 18:12 (1.5)
Vaccine administered, 
No. (%)

AstraZeneca 9 (45%) 10 (33.3%)
Pfizer 8 (40%) 16 (53.3%)
Moderna 1 (5%) 3 (10%)
Others 2 (10%) 1 (3.3%)

Latency (mean) 5.3 ±5.62 days 11.03 ± 8.89 days
Symptoms, No. (%) Headache 14 (70%) Morning stiffness 17 (56.7%)

Jaw Claudication 7 (35%) Shoulder pain 28 (93.3%)
Scalp tenderness 7 (35%) Hips pain 24 (80%)
Visual symptoms 4 (20%) Decreased range of motion 12 (40%)
PMR symptoms 4 (20%) GCA symptoms 3 (10%)

ESR, No. (%) Raised 10 (50%) 15 (50%)
Normal or not reported 10 (50%) 15 (50%)

CRP, No. (%) Raised 17 (85%) 29 (96.7%)
Normal or not reported 3 (15%) 1 (3.3%)

Treatment, No. (%) Steroids 20 (100%) 29 (96.7%)
Methotrexate 2 (10%) 3 (10%)
Tocilizumab 4 (20%) 0

Outcomes, No. (%) Favorable 18 (90%) 29 (96.7%)
Poor 2 (10%) 1 (3.3%)
Relapse 1 (5%) 1 (3.33%)
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cytokines, such as IL-1 and IL-6, are central to the inflam-
mation seen in PMR and GCA. Immune cell activation, 
thus, is a key feature of the pathophysiology of GPSD, with 
T cells and macrophages playing vital roles.55 In the case of 
mRNA-based COVID vaccines, the translated spike pro-
tein activates antigen-presenting cells and stimulates the 
activation of cytokine as part of an adaptive immune 
response.56 The underlying mechanism of both is hence 
quite similar. While the excessive cytokine production con-
tributes to the inflammation and tissue damage in GPSD, a 
similar but heightened cytokine production with COVID-
19 vaccines orchestrates an immune response against 
COVID-19. Another potential explanation for the associa-
tion between GPSD and COVID-19 vaccination is the 
“molecular mimicry hypothesis.” The spike protein of the 
SARS-CoV-2 virus, which the vaccines emulate, might 
share epitopes with proteins in vascular or musculoskeletal 
tissues, leading to an immune-mediated response in predis-
posed individuals.57 Supporting this hypothesis, recent data 
have suggested that specific HLA alleles, including HLA-
DRB1*11 and HLA-C*07, may confer genetic susceptibil-
ity to aberrant immune activation after vaccination. 
Furthermore, biomarkers such as IL-6 and calprotectin 

commonly elevated in PMR and GCA have also been 
reported in postvaccine cases, reinforcing the biological 
plausibility of this association.58 However, further research 
is needed to elucidate the exact pathophysiological path-
ways involved.

We pooled the incidence of 30 PMR and 20 GCA cases 
occurring after COVID-19 vaccination. Patient demo-
graphics were similar to usual cases of PMR having a mean 
age of 72.85 years with a female preponderance, and cases 
of GCA having a mean age of 72.85 years also with a slight 
female dominance. Another cohort concluded the same 
point that de novo cases and post-COVID-19 vaccination 
cases of PMR were similar in presentation and prognosis.59 
This is in contrast to immune checkpoint mediators–
induced PMR and GCA cases which have a distinct clinical 
profile than de novo disease.60 Administration of  
Pfizer-BioNTech (48%), an mRNA-based vaccine, and 
AstraZeneca (38%), a viral vector-based vaccine, were 
most commonly associated with postvaccine GCA or PMR. 
The higher proportion of cases involving Pfizer-BioNTech 
and AstraZeneca vaccines may reflect their overall distri-
bution in the studied populations rather than an increased 
risk of PMR or GCA associated specifically with these 

Identification of studies via databases and registers

Records identified from PubMed 
and Google Scholar (n =1476)

PubMed= 84
Google Scholar=1100
ScienceDirect = 292

Records removed before 
screening:

Duplicate records 
removed

(n = 62)
Irrelevant (n=1414)Id

en
tif

ic
at

io
n

Records screened
(n = 106)

Records excluded for irrelevance 
to topic
(n =69)

Reports sought for retrieval
(n =37)

Reports not retrieved
(n = 0)

Sc
re

en
in

g

Reports assessed for eligibility
(n = 37) Reports excluded:

Not fulfilling diagnostic 
criteria (n=5)

Studies included in review
(n =32)In

cl
ud

ed

Figure 1.  PRISMA 2020 flow diagram for study selection.
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vaccines. The latency period from vaccine administration 
to causation was 11.03 and 5.3 days for PMR and GCA, 
respectively. This aligns with the findings of Mettler et al,61 
which also report a median (interquartile range) time of 4 
(1-14) days from vaccination to the onset of the first symp-
toms of GCA, PMR, or a combination of both. This latency 
period is comparable to the time needed to reach a peak 
immune response after vaccine administration, as indicated 
by the 95% vaccine efficacy observed starting at least 
7 days after the second dose.62 Prognosis was generally 
good and most patients treated with corticosteroid therapy 
reported excellent symptom control. Continued manage-
ment was essential in a subset of patients who experienced 
relapse. However, it is important to note that very few 
patients were followed in the long term and reported num-
bers, hence, could be seriously under-representative of 
actual outcomes.

The findings of this review align with previous literature 
on vaccine-related occurrences or exacerbations of 
immune-mediated diseases.63-66 However, these associa-
tions are often difficult to establish due to the limited num-
ber of clinical trials and low incidence of such events 
compared with the high prevalence of vaccinations.67,68 
Furthermore, the temporal association does not necessarily 
imply causation. Several studies have suggested that the 
overall risk of developing PMR or GCA following vaccina-
tion is extremely low.9,61 It is also important to note that 
there is an increased risk of immune-mediated diseases 
with COVID-19 infection itself, which has been shown to 
trigger or worsen various immune-mediated conditions.69,70 
Our systematic review documented 50 cases of postvacci-
nation PMR and GCA, which—when compared with back-
ground incidence rates reported in the literature—appear to 
fall within the expected range for these conditions in older 
adults. For instance, studies report GCA incidence rates 
ranging from 1.1 to 43.6 per 100 000 (with higher rates in 
Northern Europe and Minnesota), while PMR rates are 
generally higher. This comparison suggests that the 
observed cases might largely reflect the underlying back-
ground incidence rather than a vaccine-specific effect, 
emphasizing the need for ongoing pharmacovigilance to 
accurately monitor these rare events.71 Thus, the review 
underscores the importance of continued vaccination 
efforts, particularly in older adults who are at increased risk 
of both COVID-19 complications and PMR/GCA and 
emphasizes the careful selection of individuals for vaccina-
tion, especially those with a history of or current GCA, 
PMR, or other immune-mediated disorders, to identify 
those at higher risk for vaccine-related adverse events.

There are limitations to this work. Our review relies 
entirely on case reports and case series, which do not repre-
sent all instances of PMR or GCA following COVID-19 
vaccination and are prone to bias and confounding factors. 
Subsequently, quantitative pooling of results via a meta-
analysis could not be performed as the available evidence 
consisted solely of case reports and small case series with 
significant variability in diagnostic testing, follow-up dura-
tion, and reporting of outcomes. In addition, the lack of 
standardized criteria for diagnosing vaccine-related PMR/

GCA exacerbations makes it challenging to draw definitive 
conclusions. We employed the 2012 EULAR criteria for 
PMR and the 2022 criteria for GCA diagnosis that may 
have excluded studies that used older or purely clinical 
diagnostic methods. Although these criteria were selected 
to enhance consistency and diagnostic precision, their 
application may have limited the scope of the review. The 
issue of unreported cases raises concerns about the applica-
bility of the current findings to the broader population. In 
addition, the results showed inherent variability due to dif-
ferences among individual patients and the subjective 
nature of case reporting by physicians. For instance, there 
was significant heterogeneity in terms of the latency period 
each study used to define GCA and PMR which may have 
included patients not temporally compatible with vaccine-
triggered disease. The lack of a universally accepted latency 
threshold limits the ability to establish temporal cause-
effect relationship in this review and highlights the need for 
standardization. Despite these challenges, the rigorous 
methodology employed for literature searching and data 
extraction supports the robustness of our comprehensive 
review of the clinical and pathophysiological aspects of 
PMR/GCA. Future research should focus on large-scale 
epidemiological studies and mechanistic research to better 
understand the relationship between COVID-19 vaccina-
tion and immune-mediated diseases.

Conclusions

A temporal association exists between COVID-19 vaccina-
tion and the onset or flare of PMR and GCA. However, 
causality remains unproven. Disease manifestations are 
similar to normal disease processes and most patients 
respond well to steroid treatment. Larger studies are vital to 
further explore this potential association.
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