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Background: ANCA-associated systemic vasculitis (AAV) is characterized by 
a high incidence of complications and high damage index. Comorbid pathology 
at the onset can significantly worsen the prognosis AAV. The most significant 
comorbid conditions in patients with AAV are coronary artery disease, hyperten-
sion and dyslipidemia.
Objectives: The aim of this study was to determine the role of comorbid pathol-
ogy in the progressive course in patients with AAV.
Methods: Patients with granulomatosis with polyangiitis (GPA), microscopic 
polyangiitis (MPA) and eosinophilic granulomatosis with polyangiitis (EGPA) 
were observed during the first 3 years of the disease and included in this study 
between 2010 and 2018. At the onset of AAV 75% of patients had significant 
comorbidities (coronary artery disease, hypertension, dyslipidemia, chronic 
obstructive pulmonary disease, peptic ulcer, diabetes mellitus, autoimmune thy-
roiditis and others).
Results: In total 209 (165 [79%] female and mean age 51.8 ± 13.2 years) AAV 
patients (94 GPA; 46 MPA; and 69 EGPA) were included in the analysis. Forma-
tion of chronic kidney disease was significantly more frequent in the group of AAV 
patients with hypertension at the onset, than in patients without hypertension 
(respectively 37% and 23.6%, p=0.041). Development of thromboembolic com-
plications was significantly more frequent in the group of AAV patients with coro-
nary artery disease at the onset of AAV, than in patients without coronary artery 
disease (respectively 34% and 14.8%, p=0.034). Dyslipidemia also was risk fac-
tor for cardiovascular complications (OR – 3.81, 95% CI (2.43; 8.2) p=0.009). 
Presence of diabetes mellitus in the AAV onset was risk factor for infectious com-
plications (OR – 1.77, 95% CI (1.14; 3.45) p=0.038).
Conclusion: Our study has shown that comorbid pathology increase risk of 
serious complications and can significantly worsen the prognosis AAV. Preven-
tion of development of comorbid conditions and control of lipid levels, hyper-
tension levels are necessary to prevent the formation of irreversible organ 
damage.
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Background: Inflamm-aging is a chronic, sterile, low-grade inflammatory sta-
tus, characterized by an increase of proinflammatory cytokines which participate 
in the development of most age-related diseases such as cancer, Alzheimer’s 
disease, type 2 diabetes mellitus, stroke, cardiovascular diseases, and rheu-
matoid arthritis (RA). As cellular metabolism modulates T cell function, it can 
be assumed that metabolic changes accompany the differentiation of memory 
CD4+ T cells into senescent CD4+ T cell and contribute to memory CD4+ T cells 
dysfunction during aging.
Objectives: Therefore, we hypothesized that metabolic reprograming in memory 
CD4+ T cells might represent an essential factor promoting immune cell dysfunc-
tion during aging, thereby fuelling to the pathogenesis of age-related diseases 
including RA
Methods: To this end, we analysed memory CD4+ T cells isolated from PBMCs 
of young donors (20-32 years) and old donors (52-67 years) by using MAC-
STM technology. Ex vivo memory CD4+ T cells were analysed by SeahorseTM 
Technology to determine proton efflux rate (PER) as a measure of glycolysis 
(glycPER) and oxygen consumption rate (OCR) as a measure of mitochondrial 
respiration (mitoOCR). Cytokine expression and secretion was measured by flow 
cytometry and multiplex assay with and without Mitotempo an inhibitor of reactive 
oxygen species (ROS). Finally, TCR-stimulated memory CD4+ T cell proliferation 
was determined using CSFE and Ki-67 after 3 days and 4 days by flow cytome-
try. ROS and mitochondrial activity were analysed after 24 h using DCF-DA and 
CellROX Deep Red and Mitotracker by flow cytometry.
Results: In a quiescent state, memory CD4+ T cells from elderly individuals 
demonstrated a decrease in basal glycolysis and compensatory glycolysis, 
and an increase in the ratio of basal mitochondrial oxygen consumption rate 
(mitoOCR) to glycolytic proton efflux rate (glycoPER) while their mitochondrial 
profile was equivalent to that of young donors while the amount of mitochondria 
was higher with no increase in steady-state ATP level. In this line and in compari-
son to the younger reference group, memory CD4+ T cells from aged donors pre-
sented a greater spare respiratory capacity after TCR-activation and a marked 
increase in intracellular ROS production. Interestingly, we did not observe an 
impact of aging on memory CD4+ T cell proliferation as determined by CFSE 
and Ki-67. Although the capacity of intracellular cytokine expression did not differ 
between the compared groups, the levels of secreted IFN-γ, IP-10, IL-6, IL-9, 
and MCAF were significantly higher in the supernatants of memory CD4+ T cells 
taken from aged donors but were sensitive to ROS inhibition. .
Conclusion: These findings suggest that metabolic reprogramming in human 
memory CD4+ T cells during aging results in an increased expression of proin-
flammatory cytokines as a result of ROS production and mitochondrial dysfunc-
tion. This process may culminate in T cell dysfunction and thus contribute to 
the pathogenesis of inflamm-aging and the development of age-related diseases 
such as rheumatoid arthritis (RA).
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Background: COVID-19 runs a severe disease associated with acute respiratory 
distress syndrome in a subset of patients, and a hyperinflammatory response 
developing in the second week contributes to the worse outcome. Inflammatory 
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features are mostly compatible with macrophage activation syndrome (MAS) 
observed in other viral infections despite resulting in milder changes. Early detec-
tion and treatment of MAS may be associated with a better outcome. However, 
available criteria for MAS associated with other causes have not been helpful.
Objectives: To identify distinct features of MAS associated with COVID-19 using 
a large database enabling to assess of dynamic changes.
Methods: PCR-confirmed hospitalized COVID-19 patients followed between 
March and September 2020 constituted the discovery set. Patients considered 
to have findings of MAS by experienced physicians and given anakinra or tocili-
zumab were classified as the MAS group and the remaining patients as the 
non-MAS group. The MAS group was then re-grouped as the cases with exact-
MAS and borderline-MAS cases by the study group. Clinical and laboratory data 
including the Ct values of the PCR test were obtained from the database, and 
dynamic changes were evaluated especially for the first 14 days of the hospital-
ization. The second set of 162 patients followed between September-December 
2020 were used as the replication group to test the preliminary criteria. In the 
second set, hospitalization rules were changed, and all patients required oxygen 
support and received dexamethasone 6mg/day or equivalent glucocorticoids. 
Daily changes were calculated for the laboratory items in MAS, borderline, and 
non-MAS groups to see the days differentiating the groups, and ROC curves and 
lower and upper limits (10-90%) of the selected parameters were calculated to 
determine the cutoff values.
Results: A total of 769 PCR-confirmed hospitalized patients were analysed, 
and 77 of them were classified as MAS and 83 as borderline MAS patients. 
There was no statistically significant difference in the baseline viral loads of 
MAS patients compared to the non-MAS group according to the Ct values. Daily 
dynamic changes in the MAS group differed from the non-MAS group especially 
around the 6th day of hospitalization, and more than a twofold increase in ferritin 
and a 1.5-fold increase in D-dimer levels compared to the baseline values help to 
define the MAS group. Twelve items selected for the criteria are given in Table 1 
below. The total score of 45 provided 79.6% sensitivity for the MAS (including 
borderline cases) and 81.3% specificity around days 5 and 6 in the discovery 
set, and a score of 60 increased the specificity to 94.9% despite a decrease in 
sensitivity to 40.8%. The same set provided a similar sensitivity (80.3%) in the 
replication, but a lower specificity (47.4-66% on days 6 to 9) due to a group of 
control patients with findings of MAS possibly masked by glucocorticoids.

Table 1. Preliminary Criteria for Macrophage Activation Syndrome 
Associated with Coronavirus Disease-19

1.Fever (>37.0 °C)
2.Ferritin concentration > 550 ng/mL
3.More than 2 times increase of ferritin concentration within 7 days of disease onset
4.Neutrophil count > 6000 cell/mm3

5.Lymphopenia < 1000 cell/mm3

6.Neutrophil/lymphocyte ratio > 6
7.D-dimer concentration > 1000 ng/ml
8.More than 50% increase of D-dimer concentration within 7 days of disease onset
9.CRP concetration > 50 mg/L
10.LDH concentration > 300 U/L
11.ALT or AST concentration > 50 U/L
12.Procalcitonin concentration < 1.2

1 point for each positive item assessed on Days 5-7Score calculation: Total points / 12 x 
100Possible MAS ≥45 and Definite MAS ≥60

Conclusion: This study defined a set of preliminary criteria using the most rel-
evant items of MAS according to the dynamic changes in the parameters in a 
group of COVID-19 patients. A score of 45 would be helpful to define a possible 
MAS group with reasonable sensitivity and specificity to start necessary treat-
ments as early as possible.
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Background: We recently identified DOCK8 as a novel gene associated with 
cytokine storm syndrome (CSS)1. Heterozygous missense mutations in DOCK8 
diminish NK cell lytic function and contribute to increased pro-inflammatory 

cytokine production (CSS). CSS is a potential complication of COVID-19 with 
severe consequences2. Children are at risk of a SARS-CoV-2 post-infectious 
CSS, multisystem inflammatory syndrome in children (MIS-C)3. Host genetic fac-
tors associated with COVID-19 CSS and MIS-C CSS are unknown.
Objectives: The goals are to identify and functionally study rare mutations in 
DOCK8 in patients with SARS-CoV-2 COVID-19 and MIS-C.
Methods: To date, 16 adult patients enrolled in a COVID-19 CSS clinical trial at 
UAB had whole genome sequencing. Four (25%) had rare heterozygous DOCK8 
mutations (3 missense, 1 intronic). A COVID-19 CSS adult patient in Seattle also 
had a DOCK8 missense mutation. In addition, DOCK8 missense mutations were 
identified in five children (UAB & Northwell) hospitalized with MIS-C. DOCK8 
mutations, or wild-type (WT) sequence controls, were introduced into human 
NK-92 cells by FOAMY virus transduction. WT and mutant DOCK8-expressing 
NK-92 cells were incubated with K562 target cells and compared for cytolysis 
and degranulation (CD107a).
Results: One COVID-19 patient DOCK8 mutation (Gly523Arg) reduced NK cell 
degranulation by 30% and cytolysis by 23% (n=3) (Figure 1). Similar studies of 
3 MIS-C patients with DOCK8 missense mutations (Arg899Trp, Ala2Thr, Pro-
687Leu) revealed up to 31% reduced NK cell degranulation and 48% reduction 
in cytolysis by 3 distinct mutations (n=3). Two-way ANOVA analysis revealed sta-
tistically significant (p<0.05) differences in NK cell degranulation and lysis for four 
unique DOCK8 mutations.

Conclusion: Heterozygous DOCK8 missense mutations may contribute to 
severe COVID-19 and MIS-C CSS by partial dominant-negative effects yielding 
decreased NK cell cytolysis.
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Background: Interferon-gamma (IFNg) producing effector T cells play the lead-
ing role in triggering and perpetuation of inflammation in rheumatoid arthritis. 
Inflammation leads to metabolic reprogramming of T cells and high energy con-
sumption supporting proliferation and IFNg production. Being a part of chromo-
somal passenger complex, oncoprotein survivin is essential for cell proliferation. 
It has also been identified as a marker of severe therapy-resistant rheumatoid 

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://ard.bm

j.com
/

A
nn R

heum
 D

is: first published as 10.1136/annrheum
dis-2021-eular.3113 on 19 M

ay 2021. D
ow

nloaded from
 

http://ard.bmj.com/

