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Abstract
Objectives: To investigate cellular makers of T cell activation, proliferation 
and differentiation for their ability to detect active disease in giant cell 
arteritis (GCA) and polymyalgia rheumatica (PMR) patients. 

Methods: CD4 counts, CD8 counts and absolute numbers of CD4 and 
CD8 T cell differentiation subsets were determined by flow cytometry in 
peripheral blood of 28 newly-diagnosed, untreated GCA/PMR patients, 
16 corticosteroid treated GCA/PMR patients in remission and 25 healthy 
controls. Expression of the activation marker HLA-DR and proliferation 
marker Ki-67 was determined. Receiver operating characteristic (ROC) 
analysis with area under the curve (AUC) and Spearman’s correlation 
coefficients were performed. 

Results: CD4 T cell counts were decreased in newly-diagnosed GCA 
and PMR patients. Central memory CD4 T cells were decreased in GCA 
patients only, and terminally differentiated CD4 T cells in PMR patients 
only. Percentages of HLA-DR+ and Ki-67+ CD4 T cells were increased in 
GCA patients, but not PMR patients. In essence, no modulation of the CD8 
T cell compartment was observed in GCA and PMR patients. Ten CD4 T cell 
parameters provided moderate discrimination between newly-diagnosed 
GCA/PMR patients and healthy controls, as indicated by AUCs of 0.7-0.8. 
Of these markers, only the percentage of Ki-67+ terminally differentiated 
CD4 T cells in GCA patients normalized upon remission and correlated 
with the ESR and CRP. 

Conclusions: Although CD4 T cells were modulated in GCA and PMR 
patients, cellular markers of T cell activation, proliferation and differentiation 
were not useful for detecting active disease. 
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Introduction
Giant cell arteritis (GCA) is a common form of primary, systemic vasculitis and 
affects large- and medium-sized arteries [1]. GCA patients may present with 
classic symptoms such as headache, jaw claudication and blindness, as well as 
less-specific symptoms including general malaise and weight loss. Polymyalgia 
rheumatica (PMR) is a closely related rheumatic disease associated with pain 
and stiffness of shoulders and hips due to synovitis, bursitis and enthesitis [1]. 

As the vast majority of GCA and PMR patients presents with an increased 
erythrocyte sedimentation rate (ESR) and C-reactive protein (CRP) level, these 
markers play an important role in the diagnosis of both diseases [1]. However, 
the ESR and CRP remain normal in a subset of newly-diagnosed patients [2, 3]. 
Furthermore, these inflammatory markers are not always increased in GCA and 
PMR patients who suffer from relapse during tapering of their corticosteroid 
treatment [4]. The ESR and CRP also become less reliable markers of disease 
activity upon treatment with anti-IL-6R therapy, which is currently under 
investigation in trials with GCA and PMR patients. Thus, identifying novel markers 
for disease activity would not only be relevant for daily clinical care of GCA 
and PMR patients, but also for the growing number of clinical trials with these 
patients [5, 6]. 

As T cells play a critical role in GCA and PMR [7], we performed a 
comprehensive analysis of T cells and their expression of activation, proliferation 
and differentiation markers in well-defined cohorts of GCA and PMR patients. 
Subsequently, we investigated the utility of T cells as markers for disease 
activity in GCA and PMR. We aimed to identify T cell parameters that (1) 
discriminate newly-diagnosed patients from healthy controls, (2) normalize upon 
remission and (3) correlate well with the ESR and CRP. The latter requirement 
was proposed, as a novel biomarker should modulate along with the ESR and 
CRP in most cases, as these inflammatory markers are still increased in the 
majority of patients.

Methods
Study population 
Twenty-eight patients with newly-diagnosed GCA (n=14) or PMR (n=14) were enrolled 
before start of treatment (supplementary Table S1). GCA patients fulfilled the ACR criteria 
and PMR patients the Chuang/Hunder criteria [8, 9]. Follow-up samples were obtained 
from 16 patients with GCA (n=9) or PMR (n=7) that were in remission after 3 months of 
corticosteroid treatment. Remission was defined as absence of signs/symptoms of active 
GCA or PMR and a normal ESR (<30 mm/hr). Control samples were collected from 25 age-
matched healthy individuals. All procedures were in compliance with the declaration of 
Helsinki. Written informed consent was obtained from all study participants and the study 
was approved by the medical ethics committee of the UMCG. 
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Treatment
As previously described [10], patients with GCA and patients with PMR were initially treated 
with 60 mg/day and 20 mg/day of prednisolone, respectively. Tapering of corticosteroid 
treatment started after 3-4 weeks and further continued based on clinical and laboratory 
findings during follow up. After 3 months the median prednisolone dosage was 20 mg/
day (range 10-40) in GCA patients and 15 mg/day (range 12.5-17.5) in PMR patients. 

Flow cytometry
Absolute numbers of CD3, CD4 and CD8 T cells were determined according to the MultiTest 
TruCount method (BD). Peripheral blood mononuclear cells were isolated by density 
gradient centrifugation with Lymphoprep (Axis-Shield). Cells were stained with the following 
monoclonal antibodies: CD3-efluor605, CD4-efluor450, HLA-DR-APC-efluor780, CD8-alexa-
fluor700 (eBioscience), CCR7-PE-Cy7 and CD45RO-FITC (BD). Subsequently, cells were fixed 
and permeabilized with FOXP3 Staining Buffer Set (eBioscience) followed by intracellular 
staining with Ki-67-PerCP-Cy5.5 antibody (BD). Samples were measured on a LSR-II flow 
cytometer (BD) and analyzed with Kaluza Flow Analysis software (Beckman Coulter). 

Statistical analysis
The Mann Whitney U test was used to compare newly-diagnosed patients and healthy 
controls. The Wilcoxon Signed Rank test was used to compare the same patients over 
time. Receiver operating characteristic (ROC) analysis with area under the curve (AUC) 
was performed. Optimal cut-off points were identified according to the Youden Index. 
Correlations were determined with Spearman’s correlation coefficient. Two-tailed p values 
<0.05 were considered statistically significant. Statistics were performed in IBM SPSS 
Statistics 20 and Graphpad Prism 5.0. 

Results
CD4 T cells are modulated in newly-diagnosed GCA and PMR 
patients
Total CD3 counts were decreased in newly-diagnosed GCA (nGCA) and PMR 
(nPMR) patients when compared to healthy controls (Table 1). This decrease 
was caused by a decline in CD4 T cell counts, but not CD8 T cell counts, 
in nGCA and nPMR patients. Next, distinct CD4 T cell differentiation subsets 
were identif ied based on CD45RO and CCR7 expression (supplementary 
Figure S1). Although CD4 TNaive cell counts tended to be lower in nGCA and 
nPMR patients than in healthy controls, these differences did not reach 
statistical significance (Table 1). In contrast, CD4 TCM cells were significantly 
decreased in nGCA patients only, whereas CD4 TTD were decreased in nPMR 
patients only. No differences were observed between CD4 TEM cell counts of 
newly-diagnosed patients and healthy controls. In essence, absolute numbers 
of CD8 T cell differentiation subsets were not modulated in nGCA and nPMR 
patients (supplementary Table S2). 
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Table 1. T cell parameters in GCA/PMR patients. 

T cell parameters Area under the curve

HC New GCA New PMR 

New GCA 
versus 
HC

New PMR 
versus 
HC

CD3 
counta

1.47 (0.77-2.04) 1.01 (0.72-2.23)* 1.04 (0.53-1.88)* 0.73 0.71

CD4
counta

1.00 (0.42-1.61) 0.69 (0.42-1.71)* 0.77 (0.40-1.39)* 0.75 0.71

CD8 
counta

0.31 (0.09-0.68) 0.31 (0.14-0.68) 0.27 (0.10-0.65) 0.61 0.62

CD4 TNaive 
counta

0.47 (0.09-1.10) 0.31 (0.08-1.05) 0.28 (0.10-0.85) 0.64 0.60

CD4 TCM 
counta

0.22 (0.10-0.54) 0.16 (0.06-0.42)* 0.21 (0.07-0.42) 0.71 0.53

CD4 TEM 
counta

0.22 (0.07-0.95) 0.20 (0.06-0.63) 0.15 (0.04-0.49) 0.53 0.69

CD4 TTD 
counta

0.03 (0.01-0.19) 0.02 (0.01-0.21) 0.01 (0.01-0.08)* 0.68 0.72

CD4   
%HLA-DR+

3.3 (1.2) 7.0 (2.0-17.4)* 4.7 (2.3-10.1) 0.74 0.63

CD4 TNaive 
%HLA-DR+

0.21 (0.07-1.28) 0.21 (0.06-1.06) 0.23 (0.10-0.59) 0.59 0.56

CD4 TCM 
%HLA-DR+

3.1 (1.2-10.2) 3.6 (2.2-9.2) 3.6 (1.5-7.0) 0.62 0.56

CD4 TEM 
%HLA-DR+

12.4 (2.5-38.5) 22.4 (2.5-35.6)** 15.5 (8.7-31.3) 0.77 0.68

CD4 TTD 
%HLA-DR+

2.7 (1.2-30.1) 6.0 (1.9-18.7)* 5.5 (2.4-17.7) 0.69 0.68

CD4      
%Ki-67+

1.1 (0.4-7.8) 2.0 (0.7-3.7)* 1.6 (0.6-2.7) 0.72 0.63

CD4 TNaive 
%Ki-67+

0.13 (0.04-6.03) 0.10 (0.4-0.21)* 0.12 (0.02-0.34) 0.71 0.62

CD4 TCM 
%Ki-67+

1.7 (0.5-10.9) 1.7 (1.0-4.7) 1.6 (0.4-3.7) 0.53 0.55

CD4 TEM 
%Ki-67+

2.9 (0.7-9.9) 5.8 (1.1-10.1)** 4.1 (1.5-14.8) 0.78 0.68

CD4 TTD 
%Ki-67+

0.9 (0.2-7.5) 1.5 (0.9-4.2)* 1.5 (0.3-4.9)* 0.74 0.71

T cell parameters were determined in 14 newly-diagnosed GCA patients, 14-newly-diagnosed PMR patients and 
25 age-matched healthy controls. The following CD45RO/CCR7 defined CD4 T cell differentiation subsets were 
identified: CD4 T

Naive
 (CD45RO-CCR7+) cells, CD4 T

CM
 (CD45RO+CCR7+) cells, CD4 T

EM
 (CD45RO+CCR7-) cells 

and CD4 T
TD

 (CD45RO-CCR7-) cells. Statistical significance of patients versus healthy controls was tested by 
Mann Whitney U test and is indicated as * p < 0.05 and ** p < 0.01. Percentages of HLA-DR+ and Ki-67+ cells were 
enumerated within individual T cell subsets. a Cell counts are in 109/L. 
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Enhanced activation and proliferation of CD4 TEM cells in newly-
diagnosed GCA patients 
The percentage of HLA-DR+ (i.e. activated) CD4 T cells was significantly higher 
in nGCA patients than healthy controls (Table 1 and supplemental Figure S2A). 
This increase resulted from an increase in HLA-DR+ CD4 TEM cells and HLA-DR+ 
CD4 TTD cells in nGCA patients. In contrast, no increase of HLA-DR+ CD4 T cells 
was observed in PMR patients. CD8 T cells and CD8 T cell differentiation subsets 
of nGCA and nPMR patients showed similar expression of HLA-DR as those of 
healthy controls (Supplementary Table S2). 

In addition, T cells were evaluated for expression of the proliferation marker 
Ki-67 (supplemental Figure S2B). The percentage of Ki-67+ cells was increased 
among CD4 T cells, CD4 TEM cells and CD4 TTD cells of nGCA patients. In 
contrast, the percentage of Ki-67+ cells was decreased among CD4 TNaive cells of 
nGCA patients (Table 1). Ki-67+ CD4 TTD cells were increased in nPMR patients, 
whereas normal percentages of Ki-67+ cells were observed in other CD4 T cell 
subsets of nPMR patients. Although Ki-67+ CD8 TEM cells were increased in nGCA 
patients, the percentage of Ki-67+ cells was not modulated among other CD8 
T cell differentiation subsets of nGCA or nPMR patients (supplemental Table S2). 

T cell markers provide limited discrimination between newly-
diagnosed patients and healthy controls 
In a ROC analysis, we next investigated the diagnostic accuracy of the T cell 
parameters for distinguishing nGCA and nPMR patients from healthy controls. 
None of the T cell parameters provided acceptable AUCs >0.80. Nine T cell 
parameters provided moderate discrimination between nGCA patients and healthy 
controls, as indicated by AUCs 0.70-0.80 (Table 1): CD3 counts, CD4 counts, CD4 
TCM counts, the percentages of HLA-DR+ CD4 T cells and HLA-DR+ CD4 TEM cells, 
the percentages of Ki-67+ CD4 T cells, Ki-67+ CD4 TNaive cells, Ki-67+ CD4 TEM 
cells and Ki-67+ CD4 TTD cells. Only four T cell parameters distinguished nPMR 
patients from healthy controls with AUCs >0.70: CD3 counts, CD4 counts, CD4 
TTD counts and the percentage of Ki-67+ CD4 TTD cells. None of these T cell 
parameters provided a combination of high sensitivity and high specificity at 
their optimal cut-off points (supplementary Tables S3 and S4). 

Modulation of T cell markers upon corticosteroid-induced remission 
Next, we assessed the T cell parameters that were significantly modulated in 
newly-diagnosed patients for changes upon corticosteroid-induced remission. 
Although the percentages of Ki-67+ CD4 T cells, Ki-67+ CD4 TNaive cells and 
Ki-67+ CD4 TTD cells showed a decline in GCA patients that were in remission 
(Figure 1A), no significant modulation of other T cell parameters was observed 
in GCA or PMR patients in remission (rGCA and rPMR). Notably, the modulation 
of Ki-67+ CD4+ T cells and Ki-67+ CD4 TTD cells in rGCA patients represented 
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a normalization, whereas the modulation of Ki-67+ CD4 TNaive cells patients 
represented a further deviation from normal values. 

Finally, we studied the relation between the three T cell parameters that 
were modulating in rGCA patients and the classic markers of inflammation, the 
ESR and CRP. The percentages of Ki-67+ CD4 TNaive and Ki-67+ CD4 TTD cells 
showed a moderate, positive correlation with the ESR and CRP in GCA patients 
(Figure 1B). In contrast, the percentage of Ki-67+ CD4 T cells did not correlate 
significantly with the ESR or CRP in GCA patients. 

Figure 1. Modulation of T cell parameters upon corticosteroid-induced remission. 
(A) T cell parameters that were significantly modulated in newly-diagnosed GCA (nGCA) 
and newly-diagosed PMR (nPMR) patients are shown in combination with values obtained 
from the same patients in remission (rGCA and rPMR) after 3 months of corticosteroid 
treatment. Statistical significance by Wilcoxon Signed Rank test is indicated as * p < 0.05. 
(B) Correlation of the three T cell parameters that were modulated upon corticosteroid-
remission in GCA patients and the ESR and CRP. Statistical significance by Spearman’s 
correlation coefficient is indicates as * p < 0.05 and ** p < 0.01. 
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Discussion
This is the first study evaluating cellular T cell markers for their ability to detect 
active disease in GCA and PMR patients. Numbers of CD4 T cells and CD4 T cell 
differentiation subsets were modulated in newly-diagnosed GCA and PMR patients 
when compared to healthy controls. Increased activation and proliferation of 
CD4 T cells was observed in newly-diagnosed GCA patients. Cellular markers 
of T cell activation, proliferation and differentiation provided limited diagnostic 
accuracy for detecting active GCA and PMR. Furthermore, cellular T cell markers 
demonstrated limited modulation upon corticosteroid-induced remission and only 
correlated moderately with the ESR and CRP. 

Novel markers for active GCA and PMR are needed, as the ESR and CRP are 
not always increased during active disease [2-4]. In this early phase of biomarker 
identification, we aimed to identify markers that: (1) show high diagnostic accuracy 
in discriminating newly-diagnosed patients from healthy controls, (2) normalize 
upon remission and (3) correlate well with the ESR and CRP. Neither of the T cells 
parameters studied here fulfilled the first criterion in GCA and PMR patients. 
None of the T cell parameters fulfilled the second criterion in PMR patients, 
whereas only two parameters normalized during remission in GCA patients. Out 
of these two parameters, only one correlated moderately with the ESR and CRP. 
Taken together, none of the T cell parameters represented a promising marker 
for active disease in GCA and PMR patients. Hence, future studies should rather 
focus on biomarkers with more promising diagnostic profiles, such as serum 
IL-6 and BAFF [11-13]. 

Whereas CD4 T cells showed enhanced expression of activation and proliferation 
markers in GCA patients, we observed little modulation of CD8 T cells in these 
patients. Our findings therefore suggest that GCA is a CD4 T cell driven rather 
than CD8 T cell driven disease [7]. Indeed, development of GCA is associated with 
the presence of certain amino acids in the peptide binding groove of HLA-DR4, 
which is involved in antigen presentation to CD4 T cells [14]. Furthermore, CD4 
T cells secreting Th1 and Th17 cytokines predominate in vascular infiltrates of 
GCA patients [7], whereas CD8 T cells are rarely found in affected arteries [15]. 
Early studies suggested that CD8 T cell counts are decreased during active 
GCA, but this observation could neither be confirmed by others [16], nor by us 
in the current study. In contrast, little activation and proliferation was observed 
among CD4 T cells of PMR patients. Although the circulating pool of Th1 and 
Th17 cells may be expanded in PMR patients [17], it has been suggested that 
activation of CD4 T cells is limited in PMR [18]. Our findings would support this 
notion. Alternatively, it is possible that few activated and proliferating CD4 T cells 
are present in the circulation of PMR patients, as these cell might be homing 
extensively towards inflamed joints of these patients [19]. 

A limitation of our study is its small sample size. Consequently, small but 
perhaps biologically relevant changes in CD4 and CD8 T cell parameters may 
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have gone unnoticed. Furthermore, it is possible that the observed changes in 
T cell parameters during remission may reflect corticosteroid treatment rather 
than a decline of disease activity. Nevertheless, our data are robust enough to 
conclude that the T cell parameters studied here are not suitable biomarkers 
for disease activity in GCA and PMR patients. 

In conclusion, we show that the CD4 T cell compartment is modulated in 
GCA and PMR patients. However, markers of T cell activation, proliferation and 
differentiation are not useful for detecting active disease in GCA and PMR patients. 
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Supplementary materials

Supplementary Table S1. Patient characteristics. 

HC
GCA PMR
New Remission New Remission

No. of subjects 25 14 9 14 7

Age, mean (SD) 70 (7) 69 (8) 68 (10) 71 (10) 70 (11)

Sex, no. female 20 12 8 8 3

TAB or FDG-PET-CT scan, 
no. positive for LVV 

NA 12 8 NA NA

No. of GCA patients with 
associated PMR

NA 2 2 NA NA

ESR, median (range) mm/hr 11 (3-24) 62 (31-116) 13 (6-24) 50 (30-107) 6 (3-11)

CRP, median (range) mg/L 3 (3-3) 40 (11-112) 3 (3-8) 44 (16-186) 6 (3-7)

Samples of GCA/PMR patients in remission were collected 3 months after initiation of prednisolone treatment. 
None of the patients were treated with disease-modifying antirheumatic drugs at time of blood withdrawal. 
HC = healthy control. No. = number. SD = standard deviation. TAB = temporal artery biopsy. LVV = large vessel 
vasculitis. ESR = erythrocyte sedimentation rate. 
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Supplementary Table S2. CD8 T cell parameters in GCA/PMR patients.

CD8 T cell parameters Area under the curve

HC New GCA New PMR 

New GCA 
versus 
HC

New PMR 
versus 
HC

CD8 TNaive 
counta

0.04 (0.00-0.11) 0.04 (0.01-0.23) 0.04 (0.01-0.12) 0.51 0.53

CD8 TCM 
counta

0.01 (0.00-0.03) 0.01 (0.00-0.07) 0.01 (0.01-0.03) 0.62 0.51

CD8 TEM 
counta

0.14 (0.02-0.30) 0.11 (0.04-0.28) 0.08 (0.3-0.29) 0.61 0.68

CD8 TTD 
counta

0.14 (0.03-0.49) 0.11 (0.02-0.39) 0.12 (0.01-0.34) 0.57 0.52

CD8  
%HLA-DR+

6.2 (1.2-24.4) 9.2 (1.8-25.3) 8.8 (1.6-24.5) 0.60 0.54

CD8 TNaive 
%HLA-DR+

0.54 (0.14-5.12) 0.57 (0.09-1.47) 0.54 (0.06-3.04) 0.55 0.57

CD8 TCM 
%HLA-DR+

6.5 (1.8-32.4) 8.0 (2.0-28.1) 5.5 (0.9-16.8) 0.51 0.57

CD8 TEM 
%HLA-DR+

11.9 (2.8-42.1) 16.3 (4.9-34.7) 15.0 (2.5-27.6) 0.64 0.61

CD8 TTD 
%HLA-DR+

6.1 (0.5-23.1) 7.9 (1.4-25.9) 6.8 (0.5-23.7) 0.62 0.55

CD8      
%Ki-67+

1.2 (0.5-4.5) 1.5 (0.6-5.9) 1.6 (0.2-5.8) 0.67 0.65

CD8 TNaive 
%Ki-67+

0.37 (0.06-3.47) 0.18 (0.08-0.91) 0.21 (0.02-0.65) 0.58 0.56

CD8 TCM 
%Ki-67+

2.8 (0.4-14.6) 2.3 (0.4-16.1) 2.3 (0.0-6.1) 0.57 0.63

CD8 TEM 
%Ki-67+

1.9 (0.6-7.7) 2.8 (1.2-14.8)* 3.1 (0.4-16.5) 0.72 0.68

CD8 TTD 
%Ki-67+

0.7 (0.3-2.0) 0.9 (0.5-2.0) 1.1 (0.1-3.7) 0.68 0.68

T cell parameters were determined in 14 newly-diagnosed GCA patients, 14-newly-diagnosed PMR patients and 
25 age-matched healthy controls. The following CD45RO/CCR7 defined CD8 T cell differentiation subsets were 
identified: CD8 T

Naive
 (CD45RO-CCR7+) cells, CD8 T

CM
 (CD45RO+CCR7+) cells, CD8 T

EM
 (CD45RO+CCR7-) cells and 

CD8 T
TD

 (CD45RO-CCR7-) cells. Statistical significance of patients versus healthy controls was tested by Mann 
Whitney U test and is indicated as * p < 0.05. Percentages of HLA-DR+ and Ki-67+ cells were enumerated within 
individual T cell subsets. a Cell counts are in 109/L. 
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Supplementary Table S3. Diagnostic accuracy of T cell parameters in discriminating 
newly-diagnosed GCA patients from healthy controls.

nGCA vs. HC
AUC (95%CI) Optimal cut-off Sensitivity (%) Specificity (%)

CD3 count (109/L) 0.73 (0.56-0.90) 1.36 93 60

CD4 count (109/L) 0.75 (0.58-0.92) 0.85 71 72

CD4 TCM count 
(109/L)

0.71 (0.54-0.89) 0.19 79 60

CD4  
(%HLA-DR+)

0.74 (0.57-0.90) 3.4 86 52

CD4 TEM  
(%HLA-DR+)

0.77 (0.61-0.94) 15.1 86 68

CD4 
(%Ki-67+)

0.72 (0.55-0.89) 1.7 64 80

CD4 TNaive 
(%Ki-67+)

0.71 (0.55-0.88) 0.13 79 56

CD4 TEM 
(%Ki-67+)

0.78 (0.62-0.94) 3.4 86 68

CD4 TTD 
(%Ki-67+)

0.74 (0.58-0.89) 0.86 100 52

Areas under the curves (AUC) and the optimal cut-off points with corresponding sensitivity and specificity were 
calculated.

Supplementary Table S4. Diagnostic accuracy of T cell parameters in discriminating 
newly-diagnosed PMR patients from healthy controls.

nPMR vs. HC
AUC (95%CI) Optimal cut-off Sensitivity (%) Specificity (%)

CD3 count (109/L) 0.71 (0.53-0.88) 1.43 86 56

CD4 count (109/L) 0.71 (0.53-0.90) 0.91 79 64

CD4 TTD count 
(109/L)

0.72 (0.54-0.90) 0.02 57 84

CD4 TTD         
(%Ki-67+)

0.71 (0.53-0.88) 0.9 86 56

Areas under the curves (AUC) and the optimal cut-off points with corresponding sensitivity and specificity were 
calculated.
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Supplementary Figure S1. Representative flow cytometric staining for CD4 T cell 
differentiation subsets. CD4 TNaive (CD45RO-CCR7+), CD4 TCM (CD45RO+CCR7+), CD4 TEM 
(CD45RO+CCR7-) and CD4 TTD (CD45RO-CCR7-) cells were identified in peripheral blood 
of healthy controls, GCA patients and PMR patients. Representative flow cytometric plots 
are shown. 

Supplementary Figure S2. Representative flow cytometric staining for HLA-DR and 
Ki-67. (A) Percentages of HLA-DR expressing cells and (B) percentages of Ki-67 expressing 
cells were determined among CD4 T cell differentiation subsets of healthy controls, GCA 
patients and PMR patients. Representative flow cytometric plots are shown.



155

8

T cell m
arkers in GCA and PM

R




