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Background: Anti-neutrophil cytoplasm antibodies-associated vasculitis (AAV) is a rare
autoimmune condition with high-relapsing rate and incidence of complications, resulting in
increased morbidity and mortality. Characters of patients with anti-neutrophil cytoplasm
antibodies-associated vasculitis in Saudi Arabia require further exploration.

Objective: To evaluate the clinical profile, relapse rate and disease-related complications
among patients with AAV at a tertiary hospital in Saudi Arabia. To estimate the role of BVAS
score at the time of presentation in predicting relapse during the disease course.

Design and Setting: This retrospective cohort study was performed through data collection
from patients’ records who had AAV, who visited the rheumatology clinic. The collected data
involved the demographics of patients and their investigations, medications, and outcomes of
treatment. Statistical analysis was executed through SPSS version 26.

Results: Fifty-two patients were eligible for inclusion, while 48 patients were analyzed
because of missing data. Females represented 60.4%. Half of the patients were more than 50
years old, and 68.8% had comorbidities. As for diagnosis, 62.5% had granulomatosis with
polyangiitis, 25% had eosinophilic granulomatosis with polyangiitis, and 12.5% had micro-
scopic polyangiitis. The rate of relapse was 31.3%, while the remission rate was 68.8%.
Additionally, 66.7% had lower respiratory involvement, and 43.8% had renal involvement.
More than half of the patients had BVAS score below 14.5 points. The study did not explore
a positive correlation between the disease relapse and high BVAS at the first presentation.
Conclusion: Early prediction of relapse and such intervention is of paramount importance
in order to avoid accrual of organ damage with treatments that prevent further relapses.
BVAS score was not found to be a potential predictor in our study. Future studies are highly
endorsed, with prospective design and large sample size to achieve statistical significance for
the incidence of relapses and complications.
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Introduction

The antineutrophil cytoplasmic antibody (ANCA)-associated vasculitides (AAV)
are a collection of relatively rare autoimmune diseases of unknown cause, char-
acterized by inflammatory cell infiltration causing necrosis of blood vessels targeted
the medium and small size vessels." According to The Chapel Hill Consensus
Conference definition (CHCC), the AAV comprise granulomatosis with polyangiitis
(GPA, formerly known as Wegener’s granulomatosis), microscopic polyangiitis
(MPA) and eosinophilic granulomatosis with polyangiitis (EGPA, formerly known

as Churg-Strauss syndrome).> Antibody against Protease 3 (Anti-PR3) is found in
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90% of GPA phenotype, whereas antibody against
Myeloperoxidase (anti-MPO) is predominantly detected
in MPA and EGPA phenotypes (80% and 50%, respec-
tively,). The ANCA seen in the AAVS are predominantly
IgG antibodies directed against components of neutrophi-
lic lysosomes or granules. Indirect immunofiuorescence of
neutrophils demonstrates a cytoplasmic (c-ANCA) or peri-
nuclear (p-ANCA) pattern of staining; the former corre-
lates with proteinase-3 reactivity (PR3), whilst the latter
correlates with reactivity towards myeloperoxidase
(MPO). PR3-ANCA is associated predominantly with
GPA, whereas MPO-ANCA is seen mainly in patients
with MPA or EGPA.> AAV has a fluctuating nature of
the disease course with a high percentage of relapse or
many relapses.

Mortality rate is extremely fatal. It is about 90% with-
out treatment especially with renal or pulmonary involve-
ment. Even with treatment, multiple cohort studies and
long-term follow-up of international trials have demon-
strated relapse rates that vary between 21% and 89% at 5
years, depending on the induction and maintenance regi-
mens that were used.* "'

Over long-term monitoring of AAV patients, the most
prevalent complications are the renal dysfunction, in addi-
tion to severe infections, due to the long-term use of
corticosteroids. '

Accordingly, early detection of relapses is crucial to
reduce morbidity and mortality. Many studies explored the
perception factors that can predict the disease relapse.
Several clinical and immunological factors confer
a higher risk of relapse, including a diagnosis of GPA,
and/or PR3-ANCA serology at presentation, ANCA posi-
tive after remission induction, or a subsequent increase in
ANCA titre, ENT involvement, or better renal function
(creatinine < 200 pumol/L), chronic nasal Staphylococcus
aureus carriage, and a history of prior relapse.'> We
hypothesized that the initial BVAS might be a valid inde-
pendent measure that can estimate the future relapse as
only few articles have evaluated the predictive value of
BVAS for future with ANCA associated

14,15 Activity Score

relapses
vasculitis. Birmingham Vasculitis
(BVAS) is a well-established and validated measurement
tool for disease activity and extension, as BVAS=0 defines
disease remission and BVAS>1 defines active disease.'®
Consequently, the present retrospective analysis would
explore the characters of AAV patients, with the correlates
for increased relapses and complications, in addition to the

ability of BVAS to a marker of impending disease relapse.

Patients and Methods
Study Design

We retrospectively reviewed the medical records of 50
patients who visited a rheumatology clinic at the
National Guard Hospital in Saudi Arabia. Patients who
were included are as follows: patients aging above 14
years old who were diagnosed with AAV based on the
Chapel Hill Classification (GPA, MPA, EGPA). All
patients completed at least one year of follow-up from
the first diagnosis. Two patients were excluded due to
insufficient medical records.

Data Collection

Demographic data included age at the onset of disease,
gender, marital status, initial clinical manifestations, dis-
ease activity at the time of the diagnosis by BVAS and
follow-up duration (defined as the period from diagnosis to
the last visit). At each relapse, the BVAS score and the
time between the first presentation and each relapse using
the BVAS version 3 (BVAS v3). Laboratory variables at
the time of diagnosis, and each relapse was collected.
Namely, blood count CBC, Renal Function test, urinary
red blood cell/ white blood cell count, 24-h urinary pro-
tein, Inflammatory markers (ESR, CRP), P-ANCA and
C-ANCA, Rheumatoid factor RF, Complements level
(C3, C4). C3, C4 are both analyzed by immunoturbidime-
try, ANCA is analyzed by indirect immunofluorescence,
anti-PR3/anti-MPO antibodies
specific enzyme-linked immunosorbent assay (ELISA)

analyzed by antigen-

and rheumatoid factor analyzed by the agglutination test.
Remission was defined as disappearance of clinical disease
activity and stabilization or improvement of the kidney
function or BVAS=0."" Resolution of hematuria was also
considered criteria for remission. "’

Relapse was defined as an increase in serum creatinine
level accompanied with GFR decline, new RBC cast
above 5 cells, new proteinuria above 500 mg over 24
hours not explained by any other secondary causes, wor-
sening or new extrarenal manifestations attributable to
active vasculitis after a time of remission, with or without
increase in ANCA titers.'> Complications encountered
(namely, infection required hospitalization, thrombotic
events, malignancy and infertility) and disease outcomes
were also recorded.

Medications during the remission induction and main-
tenance phase were identified. All patients received induc-
tion therapy with various combinations of corticosteroids
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and immunosuppressants based on the European Vasculitis
Study Group (EUVAS) and the EULAR/ERA-EDTA con-

8

sensus  recommendations.' Namely, intravenous

Cyclophosphamide, Rituximab, Azathioprine,
Methotrexate, Mycophenolate Mofetil, plasma exchange,

and Intravenous Immunoglobulin (IVIG).

Statistical Analysis

All numerical variables were expressed as means and
standard deviations, while categorical variables were dis-
played as counts and percent. Different correlations
between relapses and variables with different features
were done through Chi-square testing and multivariable
logistic regression at a level of significance p-value<0.05.
Statistical analysis was carried out using SPSS IBM soft-
ware version 26, USA.

Ethical Considerations

All patients’ identifiable data was kept in a password
protected computer, no patient’s data was carried in
a portable memory device, only the principal investigator
had access to full data, as a retrospective study with no
direct implication to the subjects involved, informed con-
sent was not required; consequently, the research team
requested a waiver of consent for this study.

The study was approved by King Abdullah
International Medical Research Center (KAIMRC). IRB
NCBE Registration No: H-01-R-005. It was conducted in
accordance with the Declaration of Helsinki.

Results

Fifty-two patients were eligible for inclusion in this study.
However, due to missing data in four patients, only 48
patients were included in the analysis. The characters of
the included patients are described below.

Demographic Characters of Patients
Out of the 48 patients, 60.4% were females, and the mean
age of them is 48 years.

As for marital status, 77.1% of the patients were mar-
ried. Demographic information is illustrated in Table 1.

Medical History and Clinical Presentation
Lower respiratory tract system involvement was the most
predominant clinical presentation in about 67%, followed by
renal involvement in 50%. Sinusitis was the least common
manifestation. Granulomatosis with polyangiitis (GPA) in
62.5% found to be the most common diagnosis, followed

by 25% with Eosinophilic Granulomatosis with Polyangiitis
and 12.5% with Microscopic polyangiitis. Using the mean
value of BVAS, it was categorized into either less than or
equal 14.5 points or above 14.5 points, where 56.3% of the
patients had a score below 14.5, as illustrated in Table 1.

Turning to urine analysis, 29% had positive WBCs,
45% had positive RBCs, while one third of the patients
had significant proteinuria. Other laboratory investigations
were also carried out. These investigations included com-
plete blood count, white blood cell, hemoglobin, platelets,
kidney functions, and inflammatory markers. The labora-
tory investigations showed that the patients are commonly
anemia, with significant inflammation and renal affections,
as described in Table 1. As for the rheumatology investi-
gations, 39.6% of the patients had C+ ANCA level, while
only 4.2% had glom antibodies, and 14.6% had a positive
rheumatoid factor. As for complements, 6.3% of patients
had low complement C3 level, and 2.1% had low comple-
ment C4 level.

Those who underwent further respiratory investigations
included HRCT and bronchoscopy. 64.6% had an abnor-
mal CT chest with non-specific findings including par-
opacity,
effusion and hilar lymphadenopathy. As for bronchoscopy,

enchymal granulomatous formation, pleural
14.6% of the patients had a pulmonary hemorrhage. In
regard to medications, around half of the patients had
received a dose of steroid equal to 1 mg/kg/day in the
induction remission phase, and 45% had received pulse
steroid which is equal to 1 gm per day for 3 to 5 days.
Rituximab and intravenous cyclophosphamide have been
used almost similarly. Plasma exchange was applied for 11

patients and 3 patients received IVIG.

Disease Course

About a third of the included patients suffered from
relapses (31.3%), while the remission rate was 68.8%.
As for relapsing patients, 73.3% of them had only one
relapse, while only one patient had three relapses.

Five complications were identified, including serious
infection (requiring hospitalization, dialysis, thrombosis,
infertility, and malignancy). The most common complica-
tion was an infection, occurring in 33.3% of patients,
while malignancy occurred in 2.1% of patients, as illu-
strated in Figure 1.

Factors Influencing Relapses
To understand the factors correlated to relapses and com-
plications in AAYV, chi-square testing at a significance
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Table | Patients Demographic Information Table | (Continued).
Variable Value
Variable Value
Gender
Female 29 60.42 Rheumatoid factor
Male 19 3958 Positive 7 14.6
Negative 23 479
Age Y 48.80435
WBC above 5 cells in urine 14 29.2
Marital status
Married 37 8222 RBC above 5 cells in urine 22 45.8
Not married 8 17.78 Quantification of 24-hour urine protein
. . > 500 mL 14 29.
Diagnosis
GPA 30 62.50 < 500 mL 14 29.2
EGPA 12 25.00 Abnormal Findings in high resolution CT, | 31 64.6
MPA 6 12.50 HRCT
Disease Duration in months 38,925.59 Opacity or consolidation on chest CT 18 375
BVAS score at DX Granuloma/ nodules 12 25
14.5 or less 27 56.3
More than 14.5 21 438 Pleural effusion 6 12,5
Comorbidities: Cavitation 4 83
Diabetic 13 29.55 Hilar lymphadenopathy 2 4.2
Hypertensive 18 41.86
Dyslipidemia 9 20.45 Bronchoscopy findings
Hypothyroidism 6 13.95 Pulmonary hemorrhage 7 14.6
Malignancy 4 9.30 Eosinophilia> 10% | 2.1
Chronic kidney disease 4 9.52 . . .
Evidence of Vasculitis by biopsy
Cardiac involvement 8 19.05
Kidney I 23
Upper respiratory involvement 18 41.86
Lung 4 8
Lower respiratory involvement 32 76.19 .
Skin 3 6
Renal involvement 21 50.00
Joint involvement 13 31.71 Disease Relapse
Skin involvement 10 2439 Yes 15 31.25
Eye involvement 9 21.95 No 33 68.75
Sinusitis 2 4.65
CNS involvement 8 19.51 Number of Relapses
Constitutional symptoms 8 19.51 No relapse 33 68.75
WBC 12.3146.86 One relapse I 22.92
HGB 10.442.6 Two relapses 2 4.17
PLTS 539584671 54 Three relapses | 2.08
CREAT 193.84+225.13 Four relapses ! 208
ESR 72.61£40.07 Induction Medications
CRP 82.29+68.93 CYC IV 15 34.88
Anti-PR3/Anti MPO 33 91.67 RTX 14 32.56
Anti-PR3 19 396 Pulse GC 22 45.83%
Anti-MPO 14 29.2 GC | mg/day 26 54.17%
MTX 5 10.42%
Anti-GBM antibody 2 42 MMF 3 6.25%
PLEX I 22.92%
C3
IVIG 3 6.25%
Normal 15 31.3
low 3 6.3
c4 level, p-value<0.05, was used for the BVAS variable as
Normal 17 354 well as autoimmune markers. It has been demonstrated
Low : 2! that relapses and the number of relapses did not differ
(Continued) between low and high BVAS groups Tables 2 and 3
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Figure | Disease or therapy related complications.

It has been demonstrated in Table 4 that the incidence
of infections did not significantly differ among different
doses of cumulative corticosteroids, although this non-
significant difference was borderline to significant level,
which might have been affected by the retrospective nature
of the study which may lead to missing or inaccurate data.

Discussion

Anti-neutrophil cytoplasm antibodies associated with vas-
culitis are usually associated with clinical manifestations
affecting different parts of the body. Though rare, patients
with AAV usually have poor prognosis depending on their
prognostic factors and severity of the disease.'” This prog-
nosis is attributed to the high relapse rate of the disease, in
addition to the associated complications, either because of
the disease or the administered medications.

The present retrospective investigation assessed the clin-
ical features and characteristics of patients with AAV and
their relapse rate and incidence of complications. The study
demonstrated that the included patients had a high relapse

rate, occurring in almost a third of them. However, three-
quarters of the relapsing patients had the only relapse. The
most diagnosed type of AAV was Granulomatosis with poly-
angiitis in 62.5%. Additionally, it could be expected that the
included patients had a poor prognosis; this is attributed to
the high proportion of patients with lower lung involvement
(66.7%) and renal involvement (43.8%).

Due to the high proportion of patients with lower lung
involvement, pulmonary examination revealed that 64.6%
of the patients had an abnormal CT chest scan. Different
types of complications were identified, with infection
found to be the most commonly occurring complication.

The characters of AAV patients have been explored
within varying contexts. A study from Saudi Arabia by
Al Arfaj et al*® examined the clinical manifestations and
outcomes of ANCA associated AAV in a tertiary center at
Riyadh. Al Arfaj et al included 34 patients retrospectively
over a duration of 14 years, where 67.6% had GPA, 26.5%
had EGPA and 5.9% had MPA. Al Arfaj et al demon-
strated that 73.5% of the AAV patients had pulmonary

Table 2 Correlation Between BVAS at the Time of Diagnosis and Relapses

2a. Univariate Logistic Regression Analysis
Independent Variable Odds Ratio 95% CI for OR P-value
Lower Upper
BVAS score at DX 0.323 0.059 1.765 0.1922
More than 14.5 vs 14.5 or less
2b. Chi-Square Test
BVAS Score P-value
Less than or equal to 14.5 More than 0.366
14.5
Relapses Yes 37.0% 63.0%
No 23.8% 76.2%
Open Access Rheumatology: Research and Reviews 2021:13 htps: 217
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Table 3 Correlation Between Serology Autoimmune Markers Positivity and Disease Relapse

3a. Correlation Between RF and AAV Relapse, Chi-Square Test.
Rheumatoid Factor P-value
Positive Negative Not done
Relapses Yes 20.0% 66.7% 13.3% 0.066
No 12.1% 39.4% 48.5%
3b. Correlation Between ANCA and AAYV Relapse, Chi-Square Test.
ANCA Result P-value
Anti-PR3+ Anti-MPO+ Both negative Not done
Relapses Yes 31.6% 50.0% 33.3% 25.0% 0.681
No 68.4% 50.0% 66.7% 75.0%
3c. Correlation Between Complements Revels and AAV Relapse, Chi-Square Test.
Complement C3 P-value Complement C4 P-value
Low Normal Low Normal
Relapses Yes 33.3% 40.0% 0.659 0.0% 41.2% 0.466
No 66.7% 60.0% 100.0% 58.8%

Table 4 Correlation Between Cumulative Steroid Dose Over
the First Six Months and Its Relationship with Serious Infections

Cumulative Steroid Dose P-value
Dose < 3095 mg | Dose > 3095
Infection | Yes 16.7% 47.1% 0.053
No 83.3% 52.9%

involvement. Furthermore, 79.4% of the AAV patients had
ANCA positive, of them 77.8% had C+ ANCA levels. Al
Arfaj et al also reported that the incidence of infections
among the included patients was 29.4%. As for treatment,
all the patients used corticosteroids, while half of the
patients used azathioprine, 58.8% used cyclophosphamide
and 11.8% used rituximab.

Similar to Al Arfaj et al, the present study showed that
GPA was the most common disease type, followed by
EGPA and MPA had the least prevalence. Also, pulmonary
involvement (particularly lower respiratory involvement)
was the most reported in the present study. However, C
+ANCA has been lower in the present study compared to
Al Arfaj et al, while the incidence of infection was higher.
In the present study, renal and lower respiratory involve-
ment were the most commonly seen among the included
cohort (66.7% and 43.8%, respectively). However, 64.6%
had an abnormality in their CT chest findings, and there

were urine analysis abnormalities (29.2% had positive
WBCs, 45.8% had positive RBCs, while 29.2% had pro-
tein in urine more than 500 mL over 24 hours) confirming
the renal involvement. The relapse rate was 31.3%,
although relapses were higher among patients with
BVAS score >14.5%, the difference could not reach sta-
tistical significance, which could be attributed to the smal-
ler sample size.

Similarly, Juyoung Yoo et al concluded that the relapse is
similar between high BVA, which was 4.7, and above and
below.?! Through retrospective screening of 90 patients
records and a mean follow up of 42 months, Oh et al'*
demonstrated that BVAS score above 13.5 was significantly
higher among patients who had relapses. In a large Spanish
study by Solans-Laqué et al** that included 550 patients, the
predictive ability of BVAS score for future relapses was also
demonstrated. Additionally, Solans-Laqué et al demonstrated
a significant correlation between BVAS score and mortality, in
addition to an increased predictive accuracy for future
relapses. However, the fact that different cutoff score defines
high BVAS is widely variable. Among these studies, the
variability of the definition of high BVAS makes it difficult
to draw a conclusion. Furthermore, relapses did not signifi-
cantly differ based on the rheumatoid factor positivity; only
one study in the literature examining the correlation between

123

positive RF and relapse was done by Moon et al™ and it was
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only falsely positive during the follow-up with no prognostic
significance.

Although a consistent finding of C-ANCA or PR3
ANCA positive is a significant risk of disease relapse, the
present study showed that patients with P+ ANCA results
were at higher risk of relapse, but it could not reach statis-

1,'* there was

tical significance (Table 3). Similar to Oh et a
a non-significant difference in ANCA results among relap-
sing and non-relapsing patients.

As for the level of complements, it has been revealed in
many studies that low C3 level is negatively correlated with

1.2426 there was a non-

poor prognosis and poor renal surviva
significant difference in the rate of relapses and the number
of relapses among patients with low and normal C3 or C4
levels and that was not studied before. Nevertheless, due to
the retrospective nature of the present study, it suffered from
some limitations. Due to the disease’s rarity, small sample
size was included, which had affected achieving statistical
significance for some correlation. Furthermore, due to the
retrospective data collection, some information was missing
or incomplete in patients’ records. Consequently, future trials
should consider these barriers.

Conclusion

Early prediction of relapse and such intervention is of para-
mount importance in order to avoid accrual of organ damage
with treatments that prevent further relapses. BVAS score is
a potential predictor that requires further investigations with
larger sample size. Future studies are highly endorsed, with
prospective design and large sample size to achieve statistical
significance for the incidence of relapses and complications.

Disclosure
The authors reported no conflicts of interest for this work.
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