
     http://pmjournal.ir   Case Study  

Spring 2023, Volume 8, Issue 29 (31-35)

DOI: 10.22034/pmj.2023.705461

Submitted: 2023-03-15 
Accepted: 2023-05-29

Abstract:

Keywords:
Rheumatoid arthritis
Rheumatoid vasculitis
Inflammatory Aortic Disease

©2023Personalized Medicine Journal

 Copyright © The Author(s). This is an open-access article distributed under the terms of the Creative Commons Attribution License (http://
creativecommons.org /lic enses/by /4.0), which permits unrestricted use, distribution, and reproduction in any medium, provided the 
original work is properly  cited.

Correlation between Inflammatory Aortic Disease 
and Rheumatoid Arthritis Based on Personalized 
Medicine

Babak Farshid1; Hamidreza Kabiri2*

1Biotechnology Research Center, Islamic Azad University, Shahrekord Branch, 
Shahrekord, Iran.
2 Young Researchers and Elite Club, Shahrekord Branch, Islamic Azad University, 
Shahrekord, Iran.

*Corresponding author: Hamidreza Kabiri,Young Researchers and Elite Club, Shahrekord Branch,
Islamic Azad University, Shahrekord, Iran. Email: sabaco92@yahoo.com.

INTRODUCTION
The aortic wall becomes inflamed when Inflammatory 

Aortic Disease (aortitis) occurs (1). The condition is 
uncommon and perhaps fatal. According to statistics, 
there are only 1-3 new instances of aortitis per million 
individuals per year in the United States and Europe. 
Ages 10 to 40 are the most prevalent in which aortitis 
occurs (1, 2). 

Aortitis is an inflammation that attacks major arteries 
more frequently than other vasculitides. Ankylosing 
spondylitis (AS), Behçet›s illness, rheumatic 
diseases (RA), and lupus erythematosus systemic are 
autoimmune conditions linked to aortitis. Additionally, 
infectious disorders like syphilis and TB are linked 
to aortitis (3). Inflammation is a common factor in 
the causes of both rheumatic and heart diseases. The 
elevated concentrations of inflammatory response 
that classify rheumatic illnesses offer a «natural 
experiment» to help understand the processes by which 
inflammatory response expedites heart disease (4).  The 
most prevalent rheumatic disease, rheumatoid arthritis 
(RA), has the most thoroughly researched associations 
with heart disease (5, 6).

An auto - immune and structural inflammatory 
condition, rheumatoid arthritis primarily affects the 
synovial fluid. RA patients can have extra-articular 
symptoms such rheumatoid vasculitis (RV). Once 

vasculitis with major clinical symptoms was first 
recorded in RA patients in the 1960s, the idea of RV 
began to take shape. Around 90percent of RA patients 
with RV show skin symptoms; other clinical signs of 
vasculitis involve weakness, weight loss, skin irritation, 
cutaneous bleeding ulcers, necrosis, neuropathic pain, 
and abdominal infarction (7, 8).

The risk of cardiovascular disease (CVD) is 
increased by rheumatoid arthritis (RA). In RA patients, 
atherosclerosis progresses more quickly, increasing 
mortality. Chronic systemic inflammation may hasten 
the progression of atherosclerosis in RA patients 
due to the exact pathophysiological mechanisms 
between an inflammatory synovial membrane and an 
atherosclerotic plaque. Previous research has shown 
that atherosclerosis is more common in the RA group 
than in the general population (9, 10). RA patients’ 
joints may be assessed with 18F-fluorodeoxyglucose 
(FDG) positron emission (PET)/computed tomography 
(CT). Since the 18F-FDG absorption represents the 
glucose production of monocytes in atherosclerotic 
plaque, FDG PET/CT has also been frequently utilized 
to assess atherosclerosis. FDG PET/CT is a very 
reliable technique for detecting arterial inflammation, 
however, there are few publications on how well it 
works to evaluate aortic inflammatory response in RA 
patients (9, 10).

The synovial joints are most affected by the systemic autoimmune inflammatory 
condition known as rheumatoid arthritis (RA). A unique and underappreciated link 
exists between rheumatoid vasculitis (RV), an extra-articular symptom of RA, and 
Inflammatory Aortic Disease (aortitis). In this article, we describe the case of a 
64-year-old lady who had RA-associated aortitis and conducted a literature search
on the condition. Patients with RA-associated aortitis received an average oral
steroid dosage of 40.2 mg/day of prednisolone (PSL). Due to the patient’s RV-related
symptoms, including epidermal ulceration, a significant rheumatoid factor titer, and a
modest PSL dosage significantly alleviated the clinical features, it was assumed that
RV also caused our patient’s aortitis. Early identification and the start of therapy are
crucial since RA-associated aortitis may be lethal if left untreated.
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Aortitis and RV rarely coexist, and this connection is 
not well known. A researcher first identified RA aortitis, 
and earlier studies have noted it. According to Miller et 
al., 45 incidents of active non-infectious aortitis were 
observed between 513 successive ascending aortic 
resections, and 4% of those patients had RA (11, 12). 
In this work, we report a case of RA-related aortitis and 
conduct a systematic review.

CASE DESCRIPTION 
Patient details

We described a case of RA-related aortitis and 
examined 31 cases from 10 papers published on the 
condition. We searched PubMed for reported situations 
of RA aortitis using the words “osteoarthritis,” 
“autoimmune disease,” “aortitis,” and “portal vein 
vasculitis.” We assessed pathology, laboratory results, 
human lymphocytes antigen (HLA) pattern, age at 
RA and aortitis emergence, the time between RA and 
aortitis emergence, and other clinical findings.

Diagnostic assessment
A 64-year-old lady who had been experiencing 

discomfort and inflammation in the tiny bones of her 
arms for the previous two months went to the hospital. 
The experimental test results showed elevated levels of 
C-reactive protein (CRP; 1.91 mg/L) and erythrocyte 
sedimentation rate (ESR; 29 mm/h). Her anti-cyclic 
citrullinated protein (anti-CCP) amount was 57.3 
IU/mL, and her inflammatory arthritis factor (RF) 
amount was 238.1 IU/mL. The nonspecific interlayer 
pneumonia (NSIP) sequence on the subsequent 
radiograph indicated interlayer pneumonia, which 
was provocative of RA. The patient was identified as 
having RA based on these findings. Salazosulfapyridine 
(SASP) at 750 mg/day was used to treat her RA, which 
helped with her clinical signs and test results. However, 
according to the clinical lesson, SASP was found to 
be insufficiently efficient after a year of treatment; 
as a result, 3 mg/day of tacrolimus was added to the 
regimen. Her articular signs and the inflammatory 
research results in the lab subsided after that.

After receiving treatment, she visited an outpatient 
facility with a 38–39°C fever, a cough, and top 
back problems that had been prevalent for a week. 
Additionally, a month earlier, she had established 
a skin ulcer on her right patella. During the sample 
analysis, inflammatory mediators with elevated levels 
were discovered to be ESR 108 mm/h and CRP 
15.04 mg/dL. Her rheumatoid factor (RF) and matrix 
metalloproteinase-3 (MMP-3) amounts were 124.6 IU/L 
and 2,071.0 IU/mL, respectively. The C3 and C4 levels 
are decreased to 122.0 and 12.7 mg/dL, respectively. 
Antibodies against nuclear, DNA, Sm, RNP, and La 
were all negative. Antinuclear antibodies, perinuclear 
anti-neutrophil cytoplasmic antibodies (C-ANCA), 

and cytoplasmic pattern anti-neutrophil cytoplasmic 
antibodies (C-ANCA) were all negative. Three various 
sets of clinical specimens came back empty. A negative 
result was obtained for the galactomannan antigen, 
-D-glucan, QuantiFERON test, rapid plasma reagin test 
(RPR), and Treponema pallidum haemagglutination 
assay (TPHA). An echocardiogram revealed no 
indications of vegetation in her heart. A thoracic-
abdominal computed tomography (CT) was performed 
to investigate the persistently elevated inflammatory 
markers. The results showed no signs of pneumonia 
but that the left subclavian artery, brachiocephalic 
artery, ascending and descending aorta, and aortic 
arch were all dilated. Atherosclerosis, aneurysms, or 
any risk variables for bacterial aneurysms were also 
not present. Fluorodeoxyglucose-positron emission 
tomography/CT (FDG-PET/CT) later demonstrated a 
significant abnormal tracer uptake consistent with the 
CT-detected dilated aortas (Figure 1A). Additionally, 
FDG uptake was seen in the knee skin ulcer (Figure 
1B). Despite having the ulcer’s skin biopsied, no clear 
vasculitis findings were found (Figure 1C). 

Antibacterial therapy was first started, but it did 
not affect the fever, the elevated ESR and CRP, or the 
radiographic evidence of aortic dilation. Prednisolone 
[PSL], 30 mg/day) was started seven days after the 
antibiotic therapy because we suspected autoimmune 
aortitis. One day after beginning steroid medication, 
the patient’s fever subsided, she no longer had upper 
back discomfort, and the inflammatory markers started 
to fall.

The skin ulcer on the right knee also significantly 
improved. Within a month of beginning the steroid 
therapy, these abnormalities returned to normal. 
Following the start of steroid therapy, on day 28, a 
follow-up CT revealed that the aortic dilation was gone 
entirely (Figure 2). Additionally, on day 42 following 
the start of the steroid treatment, FDG-PET showed 
that the aorta’s abnormally high level of intense tracer 
uptake had also stopped (Figure 2). The patient was 
released after the prednisolone dosage was decreased 
to 27.5 mg daily.

Overview of relevant literature and evaluation of our 
case

We looked at 31 scenarios from 10 RA aortitis 
studies and found one instance of aortitis that was 
RA-related. The patients’ average ages at the time of 
RA and aortitis diagnoses were 48±10.2 and 51±11.3, 
respectively. The median time between RA onset and 
aortitis’s appearance was 6.0–7.07 years. Extra aortic 
arteritis involvement was found in 10/25 cases (53.1%).

According to the pathological results of RA aortitis, 
granulation tissue, granulocytes, and atherosclerosis 
were discovered in 6/14 patients, 3/14 cases, and 14/18 
points, respectively. Regarding the laboratory results, 

Miller DV, Isotalo PA, Weyand CM, Edwards WD, Aubry MC, Tazelaar HD. Surgical pathology of noninfectious ascending aortitis: a study of 45 cases with emphasis on an isolated variant. The American journal of surgical pathology. 2006 Sep 1;30(9):1150-8. 
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RF was positive in 20/23 patients, and rheumatoid 
lesions were discovered in 11/21 instances. In the 
individuals diagnosed whose doses were disclosed, the 
average oral steroid dosage for aortitis was 49.1 mg/
day PSL. Two patients received intravenous steroids in 
addition. One individual had a single round of steroid 

pulse medication with methyl PSL 250 mg followed by 
a post-treatment PSL dosage of 40 mg. Another patient 
received intravenous PSL100 mg and intravenous 
cyclophosphamide (IVCY). Before the emergence of 
aortitis, there were many RA treatments. Our individual 
was older than some previously described since the 

Fig1. Pathological and PET/CT results of the epidermal ulceration; FDG-PET/CT results of aortitis prior and during steroid treatment. A) The 
left subclavian artery, brachiocephalic artery, ascending aorta, and aortic arch showed enhanced tracer absorption on FDG PET/CT.  B) A minor 
lymphocytic infiltration was seen in the superficial epidermis after a biopsy of the ulcer›s margin, but no overt signs of vasculitis were found. C) 
An ulcer with enhanced tracer absorption on FDG PET/CT suggested inflammation.

Fig2. Aortitis in the thorax as shown on contrast-enhanced CT prior to and following steroid treatment. A) Thoracic especially in comparison CT 
imaging showed thickness of the vessel walls at the region of the aortic arch and aortic arch, left anterior artery, and left descending aorta artery 
prior to steroid medication. B) The swelling of the aorta wall has totally vanished after steroid medication.
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prodromal symptoms of RA and aortitis, in this case, 
happened at ages 60 and 63, respectively. According 
to other studies, at least half of the individuals had 
vasculitis symptoms other than aortitis, and these 
symptoms were indicative of a severe case of RA. Our 
patient experienced a cutaneous ulcer simultaneously, 
consistent with our findings. PSL was given as therapy 
at a dosage of 30 mg daily, which is equivalent to the 
average recorded steroid dose.

DISCUSSION
RA-related aortic abnormal cells have been 

documented in case reports, but they are still relatively 
uncommon complications. Contrarily, AS-related 
aortitis is well known, and early literature suggests 
that, at one point, it was challenging to distinguish 
between aortitis brought on by RA and AS (13).  
Although the two have related pathophysiological 
observations, it is relatively simple to distinguish 
between aortitis in RA and that in AS, depending on the 
medical course, laboratory findings, and radiological 
experiments (14). Findings in both AS and RA aortitis 
include lymphoplasmacytic infiltration, necrosis of the 
medial smooth muscle cells, and loss of elastic fibers. 
A rheumatoid granuloma, in contrast, is a distinctive 
feature that can be easily distinguished and is only 
present in aortitis linked to RA (15). Additionally, many 
cases of autoimmune aortitis are caused by TKA and 
GCA. According to the 2012 CHCC, it is challenging 
to distinguish between the pathological findings of 
the aorta in these two diseases (16). There have been 
reports of RA and TKA occurring simultaneously, but 
like the aortitis in AS, it is challenging to tell whether 
the aortitis is caused by RA or TKA based on pathology 
(17).

According to reports, small and medium-sized 
vascular vasculitis is the leading cause of RV. 
However, several accounts claim that RV happens 
in the aorta, a large channel. Individuals with severe 
RA are substantially more likely to have RA-
associated aortitis, suggesting a link to RV. High-titer 
rheumatoid factors, a duration lasting a year or more 
significant after the commencement, bone erosions, 
and rheumatoid lesions have all been described as risk 
factors for the development of RV. We saw the first two 
characteristics in our case (18).

Additionally, our patient showed signs of a skin ulcer, 
seen in almost 90% of individuals with RV. The patient’s 
skin biopsy, however, revealed no signs of vasculitis. 
This could be because the biopsy specimen was taken 
from a very superficial spot; vasculitis would have been 
seen if the higher epidermal layer had been tested (19). 
According to the following considerations, vasculitis 
may have also been the root cause of the patient’s deep 
skin ulcer: “no findings implying a history of trauma, 

pressure ulcer, or infection”; “vasculitis is the primary 
reason presumed when a deep skin ulcer is noticed,” as 
it was in this case; “FDGPET/CT demonstrates FDG 
uptakes at the ulcer location, implying inflammatory 
response”; and “the patient reacted well to steroid 
injections.” The Scott and Bacon requirements for 
RV would be satisfied if our patient’s skin ulcer were 
caused by vasculitis, and it is very plausible that our 
patient’s aortitis was related to RV (20). The genetic 
study has identified HLA-DRB1*0401 as a potential 
cause for RV, and around 5% and 21% of RV individuals 
are homozygous or heterozygous and heterozygotes 
of this gene, respectively. HLA-B51 and B52 were 
found in our instance, but not HLA-DRB1*0401 
Behçet’s syndrome and TKA are linked to HLA-B51 
and HLA-B52, respectively. These conditions have a 
connection to aortitis.

Our individual did not exhibit the related symptoms 
of vaginal ulcers, ocular diseases such as uveitis, or 
aphthous mouth ulcers. Hence Behçet’s illness was not 
diagnosed in her case. Given that our case’s aortitis 
started at 64 years old and that TKA often affects 
people under 50, it seems improbable that it was TKA. 
In addition, our individual had interstitial pneumonia, 
indicative of RA, and fulfilled the 2010 ACR/EULAR 
criterion (21). Clinical signs of aortitis in our individual 
were significantly relieved by oral PSL at a dosage of 
30 mg per day. According to our research, the typical 
PSL dosage for treating aortitis is 46.3 mg; as a result, 
aortitis might be treated with a moderate PSL dosage. 
However, researchers reported that ten RA-associated 
aortitis clients died from congestive cardiac failure, 
aortic exploding, and acute coronary syndrome. In 
addition, most of these individuals were not treated 
for any steroid or immunosuppressive therapy because 
they were not identified with aortitis until after they 
passed. These instances indicate that RA-associated 
aortitis is a severe condition that, if neglected, may be 
deadly (22).

CONCLUSION
We described a woman with high-titer rheumatoid 

factor and epidermal ulceration as RV symptoms. 
Aortitis was also present, and a modest dosage of PSL 
significantly alleviated her clinical signs. Because RA 
aortitis may be deadly if ignored, it is crucial to identify 
and treat it early.
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