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Abstract
Background: Patients with giant-cell arteritis (GCA) and polymyalgia rheumatica (PMR) are treated with
high cumulative glucocorticoid (GC) doses during their disease course. We sought to determine the
accrual of comorbidity as well as survival in patients with GCA and PMR.

Methods: We conducted a retrospective follow-up study of an inception cohort of patients diagnosed with
GCA and PMR, persistently followed at our rheumatology clinic during January 1990 - March 2018.
Disease manifestations, duration of GC dose tapering and discontinuation, and mortality rate and causes
were compiled. Cumulative GC dose was determined. We scored baseline and last encounter age-
adjusted Charlson Comorbidity Index (CCI), Rheumatic Disease Comorbidity Index (RDCI), and CCI and
RDCI increment (Δ) at last study encounter.

Results: The cohort consisted of 69 patients (24 GCA and 45 PMR, 68.1% female). Prednisone cumulative
dose was 13,382.19±6189.21 mg and 6,610.36±4,755.55 mg for GCA and PMR, respectively, p <0.001.
Prednisone-free remission rate for the entire cohort was 28.9 percent for a mean follow-up period of 7.7
(range: 1-16. 9) years. The CCI and RDCI scores at diagnosis and at last study encounter did not differ
between the GCA and PMR groups. Interestingly, initial prednisone dose, time to achieving 50% and 25%
of initial prednisone dose, time to daily prednisone dose of 7.5mg and 5mg, as well as time to prednisone
discontinuation and prednisone-free survival did not differ when comparing ΔCCI ≥1 and RDCI ≥1 with
ΔCCI=0 and RDCI =0, respectively. Mortality rate did not differ between the GCA and PMR groups.

Conclusions: Despite signi�cant higher cumulative doses of prednisone for patients with GCA compared
to patients with PMR, comorbidity scores and mortality rate were comparable. Our results emphasize the
unmet need for novel steroid-sparing drugs in PMR as well as in GCA.

Trial registration: This article reports a retrospective study and does not report results of health care
intervention. 

1. Background
Giant cell arteritis (GCA) and polymyalgia rheumatica (PMR) affect elderly individuals (age ≥ 50 years)
and share common clinical features [1]. PMR features, mainly shoulder girdle pain and stiffness, occur in
40–60 percent of GCA patients, whereas 16–21 percent of patients with PMR have histological evidence
of GCA [2, 3]. Glucocorticoids (GC) are the cornerstone of therapy in GCA and PMR [1, 2]. The recently
updated recommendations of the European League Against Rheumatism (EULAR) for the management
of large vessel vasculitis (LVV) [3] recommend commencing high dose GC therapy (40–60 mg/day
prednisone-equivalent), and in cases of ophthalmological involvement recommend intravenous pulse
therapy (e.g., 1000 mg of methylprednisolone daily for three consecutive days), followed by oral
prednisone for induction of GCA remission, and gradual prednisone dose tapering, with the goal of
achieving disease remission with a daily prednisone dose of ≤ 5 mg after 1 year. The doses of GC used
to treat PMR are much lower than those used for treating GCA, usually initiated with a dose of 15 to
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20 mg of prednisone per day followed by gradual tapering [4]. Despite the recommended goal to
discontinue GC after one year [3, 4], data derived from observational studies indicate that the mean
duration of GC use is approximately 2 years for PMR [2–7] with longer durations of up to 3 years for GCA
[8–10]. The main cause for long-term GC treatment in GCA and PMR is the high rate of disease �are
despite a gradual reduction of doses of GC [9–12]. Clinical �ares have been reported to occur in more
than 50 percent of patients, particularly during the �rst 12–16 months when the prednisone dose is
reduced to ~ 5–10 mg per day, with an average of 1–2 �ares per person-year [13].

Long-term treatment with GC is, however, associated with diverse adverse effects and comorbidities, such
as GC-induced osteoporosis and bone fractures, cataract, diabetes mellitus, and infections as well as
cardiovascular morbidity [14–19]. Indeed, it was the high prevalence of GC-induced adverse effects that
led to the design of the Giant-Cell Arteritis Actemra (GiACTA) trial, which has shown that Tocilizumab
treatment, an interleukin (IL)-6 receptor alpha inhibitor, was associated with a signi�cant reduction in the
cumulative prednisone dose over the 52-week trial period [20].

The purpose of this longitudinal study was to compare the prevalence and accrual of comorbidities as
well as mortality in patients with GCA and PMR.

2. Methods
A single-center, retrospective longitudinal study of an inception cohort of incident patients who were
diagnosed with either GCA or PMR with documented regular follow-up visits in our clinic, for at least one
year during January 1990 - December 2018. The study was approved by the Institutional Review Board
(0087 − 16 RMC).

2.1. Study population
The study population is comprised of incident patients who were diagnosed and persistently followed at
the rheumatology clinic of Rabin Medical Center (Beilinson Hospital), a tertiary university-a�liated
medical center that belongs to Clalit Health Services (CHS), the largest health maintenance organization
in Israel.

GCA was diagnosed based on the American College of Rheumatology (ACR) criteria for classi�cation of
GCA [21], which require age > 50 years with two or more of the following features: (1) new localized
headache, (2) temporal artery abnormality on examination, (3) erythrocyte sedimentation rate (ESR) > 
40 mm/h (Westergren method), and (4) abnormal artery biopsy showing vasculitis with mononuclear cell
or granulomatous in�ammation, usually with giant cells. PMR was diagnosed based on the classi�cation
criteria suggested by Bird et al. [22] and the 2012 provisional EULAR/ACR classi�cation criteria [23]. To be
included in the study, patients with PMR had to ful�ll the following criteria: (1) age 50 or older, (2) bilateral
shoulder and/or hip girdle pain, (3) morning stiffness duration > 1 hour, (4) elevated ESR ≥ 40 mm/h
and/or C-reactive protein (CRP) ≥ 0.8 mg/dl, (5) negative tests for rheumatoid factor (RF) and/or anti-
cyclic citrullinated peptide (CCP), and (6) exclusion of rheumatoid arthritis or other chronic in�ammatory
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arthritis. Patients who had symptoms and signs of both GCA and PMR were de�ned as GCA for the
purpose of the study.

2.2. Clinical and laboratory data collection
The electronic and/or paper charts of each patient were systematically reviewed and recorded for
demographic, clinical, and laboratory features at the time of GCA or PMR diagnosis, and at each follow-
up encounter especially with regard to starting or changing dosage of GC, course of GC therapy, use of
steroid-sparing drugs, response to therapy, and disease �are and remission during the study period and at
last encounter. The following data were reviewed with regard to GC therapy: initial oral prednisone daily
dose (mg/d) and/or intravenous methylprednisolone dose; and time (months) of GC therapy until
discontinuation, time required to achieve a daily prednisone dose of 50% and 25% of the initial dose, time
from onset of therapy to reaching a daily prednisone dose of 7.5 mg and 5 mg, as well as time from
onset of GC therapy to discontinuation. Discontinuation was de�ned as physician instruction for �rst
discontinuation of GC. GC-free duration and time to �rst disease relapse were also recorded. The
cumulative prednisone dose for each patient was calculated from the onset of GC therapy by adding the
mean dose of two consecutive visits multiplied by the sum of days between the visits and the total
cumulative dose.

2.3. Disease outcome
Disease outcome was assessed for the last study period encounter as follows: remission was de�ned as
complete absence of signs and symptoms of PMR and/or GCA for at least two consecutive visits with
normalization of ESR and CRP in two consecutive measurements at least 1 week apart [24, 25]. ESR
value of ≤ 22 mm/hour in men or ≤ 29 mm/hour in women was considered normal regardless of age. A
normal CRP was de�ned as a value of ≤ 0.8 mg/dl in all patients regardless of age. Disease relapse was
de�ned as a new disease activity after a period of clinical and biological remission, or worsening disease
activity that occurred during follow-up with an ESR of ≥ 29 mm/dl and/or CRP ≥ 0.8 mg/dl. When a
patient had new symptoms between follow-up visits, the midpoint was chosen as the time of relapse [26].

2.4. Comorbidity
The database maintained by CHS receives continuous real-time input from pharmaceutical, medical, and
administrative digital systems, and was previously used in studies on rheumatic diseases [27, 28].
Disease codes employ a modi�cation of the International Classi�cation of Diseases Ninth Revision (ICD-
9), and medication use is coded according to the Anatomical Therapeutic Chemical (ATC) classi�cation.
The electronic charts were reviewed for clinical data represented by disease codes entered into the
system by the treating family physicians and specialists including hypertension (HTN), diabetes mellitus
(DM), dyslipidaemia, coronary artery disease (CAD), stroke, peripheral vascular disease (PVD), congestive
heart failure (CHF), chronic kidney disease (CKD), aortic dilatation/aneurysm, acquired immune
de�ciency syndrome (AIDS), chronic liver disease, malignancy, dementia, cataract, chronic obstructive
pulmonary disease (COPD), osteoporosis, bone fracture, peptic ulcer disease, as well as osteoarthritis and
rotator cuff (RC) syndrome.



Page 5/22

Comorbidities were scored for the time of diagnosis (�rst study encounter) and onset of GC therapy, and
for the last study encounter using the age-adjusted Charlson comorbidity Index (aCCI) [29] and the
Rheumatic Diseases Comorbidity Index (RDCI) [30]. The aCCI was designed to use extracted data from
medical records, and is composed of 19 weighted comorbid conditions of which the conditions and their
weightings (range 0–33) are based on the mortality risk predictive of mortality. Greater scores indicated a
greater comorbid burden on the patient. The RDCI (range 0–9), is a validated, database-retrieved,
comorbidity index which is composed of 11 weighted present or past comorbid conditions including
pulmonary disorders (asthma/COPD, myocardial infarction (MI), other cardiovascular disease, stroke,
HTN, DM, spine/hip/leg fractures, depression, gastrointestinal ulcer, other gastrointestinal disorders (liver
problem, gall bladder problem, other stomach problem), and cancer [30].

Date and cause of death were recorded as indicated in the patient's electronic chart.

2.5. Statistical analysis
The statistical analysis for this paper was generated using SAS Software, Version 9.4 (by SAS Institute
Inc., Cary, NC, USA). Continuous variables were presented by mean ± SD, and categorical variables by (N,
%).

T-test was used to compare the value of continuous variables between study groups, and Fisher's exact
test (for two groups) or Chi-square (for more than two groups) were used to compare the value of
categorical variables between study groups. Survival plots were generated by the Kaplan Meier model.
Hazard ratios were calculated using the Cox PH model. Two sided p values less than 0.05 were
considered statistically signi�cant.

3. Results

3.1. Baseline characteristics of the cohort
The study population consisted of 69 patients with either GCA or PMR (68.1% female), followed for a
mean duration of 7.7 (range: 1–16. 9) years. Forty-�ve patients were diagnosed with PMR and 24 with
GCA. Mean age at diagnosis was 71.4 ± 5.6 and 74.5 ± 9.7 years for GCA and PMR, respectively.
Demographic, clinical, laboratory, and pathologic �ndings are shown in Table 1. All GCA patients
underwent temporal artery biopsy, which con�rmed diagnosis in 21/24 (87.5%) of them. Nine of the PMR
patients underwent temporal artery biopsy, all were negative. As expected, GCA patients more frequently
presented with headache [23 (95.8%) vs. 4 (8.9%)], jaw claudication [14 (58.3%) vs. 0%] and visual
disturbances [13 (54.2%) vs. 0%] compared to patients with PMR (p < 0.001 for each parameter), whereas
PMR patients usually presented with shoulder and/or hip girdle pain and stiffness (p < 0.001). One (4.2%)
patient with GCA was blind and 4 (16.7%) patients were diagnosed with AION at diagnosis, whereas none
of the patients with PMR had disease-related visual abnormalities at the time of diagnosis. Overall, 4
(5.8%) patients had evidence of aortic dilatation/aneurysm during the disease course, although due to the
early initiation of the study period (from 1990), imaging work-up for the presence of large vessel
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vasculitis was not routinely performed in our population, and neither was temporal artery ultrasound
performed.

Table 1
Demographics and clinical features at diagnosis

Characteristics* GCA

(n = 24)

PMR

(n = 45)

All

(n = 69)

p value

Age (years), mean 71.38 74.53 73.43 NS

Gender: female 14 (58.33) 33 (73.3) 47 (68.12) NS

ESR (mm/h), mean 93.67 84.93 87.97 NS

CRP (mg/dl), mean 11.91 4.72 7.34 < 0.001

Shoulder/hip girdle pain & stiffness 13 (54.17) 45 (100) 58 (84.06) < 0.001

Headache 23 (95.83) 4 (8.89) 27 (39.13) < 0.001

Jaw claudication 14 (58.33) 0 (0) 14 (20.29) < 0.001

Fever 5 (20.83) 7 (15.56) 12 (17.39) NS

Weight loss 9 (37.50) 9 (20.0) 18 (26.09) NS

Visual disturbance 13 (54.17) 0 (0) 13 (18.84) < 0.001

AION 4 (16.67) 0 (0) 4 (5.8) 0.012

Blindness 1 (4.17) 0 (0) 1 (1.45)  

Biopsy proven        

Yes 21 (87.5) 0 21 (30.43)  

No 3 (12.5) 9 (20) 12 (17.39)  

Not done 0 36 (80) 36 (52.17)  

*Values are presented as N (%), unless otherwise stated.

AION, anterior ischemic optic neuropathy; CRP, C-reactive protein; ESR, estimated sedimentation rate;
GCA, giant cell arteritis; PMR, polymyalgia rheumatica

3.2. GC therapy
All the patients with GCA and PMR were treated by GC (oral prednisone). Prednisone initial dose,
cumulative dose, and duration of treatment are shown in Table 2. The mean initial daily prednisone dose
for GCA was 61.2 ± 11.9 mg and for PMR 18.1 ± 7.8 mg (p < 0.001), and the prednisone cumulative dose
was 13,382.2 ± 6189.2 mg and 6,610.4 ± 4,755.5 mg for GCA and PMR, respectively (p < 0.001). Median
time duration until achieving 50% (3 months for GCA and PMR) and 25% (5.9 and 8.4 months, for GCA
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and PMR, respectively) of the initial prednisone dose was not signi�cantly different for patients with PMR
and GCA. However, disease duration until achieving daily prednisone dose of 7.5 mg and 5 mg was
signi�cantly longer in the GCA group (10.7 months vs. 3.2 months, p = 0.0002; and 13.01 months vs. 5.03 
± months, p < 0.001, respectively). There was a trend toward longer median time duration to the time of
�rst discontinuation of prednisone in the GCA group compared to PMR patients, but this did not reach
statistical signi�cance (50.04 vs. 22.5 months, respectively, p = 0.07). However, prednisone-free survival
did not signi�cantly differ among GCA and PMR patients, nor did time to �rst disease �are (Table 3).

Table 2
Treatment

Treatment GCA

(n = 24)

PMR

(n = 45)

p-
value

Initial dose (mg/day) 61.25 ± 11.91

(60)

(15) 18.11 ± 
7.85

(15)

< 
0.001

Cumulative dose (mg) 13382.19 ± 
6189.21

(10815.0)

6610.36 ± 
4755.55

(5257.5)

< 
0.001

Median time (months) to 50% prednisone dose 3.0084 3.0252 NS

Median time (months) to 25% prednisone dose 5.9508 8.4 NS

Median time (months) to 7.5 mg prednisone 10.6848 3.2544 0.0002

Median time (months) to 5 mg prednisone 13.01916 5.03016 < 
0.001

Median time (months) to �rst prednisone
discontinuation

50.039 22.488 0.069

MTX treatment (ever) n (%) 3 (12.5%) 1 (2.22%) NS

Values are presented as mean ± SD (median).

GCA, giant cell arteritis; MTX, methotrexate; PMR, polymyalgia rheumatica
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Table 3
Disease outcome

Disease outcome* GCA

(n = 24)

PMR

(n = 45)

p-
value

Duration of follow-up (years), mean ± SD
(median)

7.45 ± 4.24 (6.4) 7.53 ± 4.08 (6.87) NS

Time to �rst relapse (months), mean ± SD
(median)

13.82 ± 10.08
(15)

11.76 ± 9.78 (10) NS

Relapse n (%) 17 (70.83%) 32 (71.11%) NS

Number of relapses (mean, range) 1.54 (0–7) 1.62 (0–6) NS

Prednisone dose at relapse (mean ± SD, median) 10.44 ± 13.16 (4) 3.23 ± 2.23 (3) 0.033

GC-free survival (months), mean ± SD (median) 23.53 ± 35.03
(6.0)

20.57 ± 26.68
(8.0)

NS

GC-free remission, n (%) 7 (29.17%) 13 (28.8%) NS

*Values are presented as n(%), unless otherwise stated.

GC, glucocorticoids; GCA, giant cell arteritis; PMR, polymyalgia rheumatica; NS, not signi�cant.

3.3. Other medications
Oral weekly methotrexate as a steroid-sparing drug was prescribed in three (12.5%) patients with GCA and
one (2.2%) patient with PMR (p = 0.1), and low-dose aspirin and statin were prescribed to 20 (83.3%) and
21 (46.7%) patients (p = 0.004), and to 16 (66.7%) and 33 (73.3%) patients (p = 0.6) with GCA and PMR,
respectively. None of the patients were treated with an anti-IL-6 receptor antibody (such as tocilizumab)
during the study period.

3.4. Disease remission and �are (Table 3)
During the study period, the overall GC- free remission rate in the entire cohort was 28.9%: 7 (29.17%)
patients with GCA and 13 (28.8%) with PMR were observed in disease remission, indicating no statistical
differences between the groups. There was no difference in mean and median GC-free survival between
the GCA group [23.5 ± 35.03 (median 6) months] and PMR group [20.6 ± 26.7 (median 8) months].

During follow-up, relapse was observed in 49 (71.01%) of patients in our cohort, similar to results in both
groups: 17 (70.8%) of patients with GCA and 32 (71.1%) with PMR had at least one disease relapse, with
a mean time to the �rst relapse of 13.8 ± 10.8 months and 11.8 ± 9.8 months, and a mean number of
relapses of 1.54 (range 0–7) and 1.62 (range 0–6), respectively, with no statistically signi�cant difference
between the groups. The mean and median daily prednisone dose at the �rst relapse for GCA was
signi�cantly higher (10.4 ± 13.2 mg; 4 mg) than for PMR (3.2 ± 2.2 mg; 3 mg), p = 0.03.

3.5. Comorbidities
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Comorbidities for GCA and PMR patients, at diagnosis and at last encounter, are shown in Table 4. The
prevalence and type of comorbidities during the follow-up period didn't differ between the GCA and PMR
groups except for HTN, which was observed more commonly in PMR patients at the last study encounter
(p = 0.008). Comorbidity burden was retrospectively scored using age-adjusted CCI and RDCI for �rst and
last encounters, and the difference (∆) between the last and �rst scores was calculated to determine the
comorbidity accrual during the follow up period, as depicted in Table 5. Unexpectedly, despite the
signi�cant higher initial as well as cumulative prednisone dose in the GCA group, the mean CCI and RDCI
for GCA at the last study encounter (5.75 ± 2.4 and 2.75 ± 1.5, respectively) as well as the ∆CCI and
∆RDCI did not differ between the GCA and PMR groups. To further determine the effect of comorbidity
accrual, we compared the groups according to ∆CCI ≥ 1 or no change in this score (∆CCI or ∆RDCI = 0)
during the disease course. Table 6 depicts the variables that were signi�cantly associated with an
increment of CCI ≥ 1 during disease course of our entire cohort. Of note, diagnosis of either GCA or PMR
was not associated with an increment of CCI during follow-up period. CAD (p = 0.04), and DM (p = 0.04) at
the last encounter were signi�cantly associated with an increase in CCI during the follow-up period, while
dyslipidemia tended to increase CCI (p = 0.06). Prednisone daily dose at initiation of GC therapy,
cumulative GC dose, as well as time until achieving 50% and 25% of initial dose, time to taper off of daily
prednisone dose to 7.5 mg and 5 mg, and time to GC discontinuation were not associated with accrual of
comorbidity (∆CCI ≥ 1) during disease course. However, patients who had a disease relapse had a
signi�cantly higher CCI at the end of the follow-up period: ∆CCI ≥ 1: 1.81 ± 1.58 vs. ∆CCI = 0: 0.88 ± 1.09,
p = 0.03. Neither low-dose aspirin and statins nor weekly oral methotrexate had a protective effect on
accrual of comorbidity during the study period.
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Table 4
Comorbidities at diagnosis/last encounter

Comorbidities* GCA GCA PMR PMR All All p

lastDiagnosis Last
visit

Diagnosis Last
visit

Diagnosis Last
visit

HTN 12

(50)

15

(62.5)

29

(64.44)

41

(91.11)

41

(59.42)

56

(81.16)

0.008

Diabetes 3

(12.5)

8

(33.33)

8

(17.78)

18

(40.0)

11

(15.94)

26

(37.68)

NS

Dyslipidemia 14

(58.33)

18

(75.0)

22

(48.89)

37

(82.22)

36

(52.17)

55

(79.71)

NS

IHD 6

(25)

12

(50)

9

(20)

15

(33.33)

15

(21.74)

27

(39.13)

NS

Stroke 3

(12.5)

4

(16.67)

2

(4.44)

3

(6.67)

5

(7.25)

7

(10.14)

NS

PVD 1

(4.17)

3

(12.5)

3

(6.67)

7

(15.56)

4

(5.8)

10

(14.49)

NS

Malignancy 3

(12.5)

7
(29.17)

11

(24.44)

12

(26.67)

14

(20.29)

19

(27.54)

NS

Cataract 7

(29.17)

19

(79.17)

10

(22.22)

32

(71.11)

17

(24.64)

51

(73.91)

NS

Osteoporosis 4

(16.67)

6

(25)

10

(22.22)

19

(42.22)

14

(20.29)

25

(36.23)

NS

Osteoporotic #
ever

  3

(12.5)

  7

(15.56)

  10

(14.49)

NS

CHF 0

(0)

2

(8.33)

2

(4.44)

5

(11.11)

2

(2.90)

7

(10.14)

NS

*Values are presented as N (%), unless otherwise stated.

CHF, congestive heart failure; HTN, hypertension; IHD, ischemic heart disease; IVD, ischemic vascular
disease; PMR, polymyalgia rheumatica; PVD, peripheral vascular disease; NS, not signi�cant.
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Table 5
Comorbidity scores

Comorbidity score* GCA

(n = 24)

PMR

(n = 45)

All

(n = 69)

p-value

CCI        

At diagnosis 3.79 ± 1.93

(3.0)

4.2 ± 1.98

(4.0)

4.06 ± 1.96

(4.0)

NS

Last 5.75 ± 2. 4

(5.5)

6.38 ± 2.4

(5.0)

5.35 ± 2.51

(6.0)

NS

∆ 1.96 ± 1.49

(2.00)

2.18 ± 1.68

(2.0)

2.1 ± 1.61

(2.0)

NS

RDCI        

At diagnosis 1.58 ± 1.5

(1.0)

1.69 ± 1.46

(2.0)

1.65 ± 1.46

(1.0)

NS

Last 2.75 ± 1.54

(3.0)

2.82 ± 1.37

(3.0)

2.80 ± 1.42

(3.0)

NS

∆ 1.17 ± 1.01

(1.0)

1.13 ± 1.08

(1.0)

1.14 ± 1.05

(1.0)

NS

*All values are presented as mean ± SD (median).

CCI, Charlson comorbidity index; GCA, giant cell arteritis; PMR, polymyalgia rheumatica; RDCI,
Rheumatic diseases Comorbidity Index; NS, not signi�cant.
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Table 6
Comorbidity accrual (∆CCI ≥ 1) during disease course of GCA and PMR cohort

  ∆CCI = 0

(n = 16)

∆CCI ≥ 1

(n = 53)

p value

GCA/PMR 5 (20.8%)/

11 (24.4%)

19 (79.2%)/

34 (75.6%)

NS

Age at diagnosis (years) 71.4 ± 6.7 74.06 ± 9.03 NS

Initial GC dose (mg/d) 32.2 ± 22.9 33.4 ± 22.9 NS

Time to 50% initial GC dose (months) 4.5 ± 2.6 3.2 ± 1.3 NS

Time to 25% initial GC dose (months) 10.1 ± 8.7 8.5 ± 7.9 NS

Time to daily GC dose 7.5 mg (months) 6.7 ± 3.9 5.9 ± 3.6 NS

Time to daily GC dose 5 mg (months) 10.6 ± 8.9 8.6 ± 7.2 NS

Time to GC discontinuation (months) 29.7 ± 16.2 22.9 ± 7.3 NS

Number of relapses 0.9 ± 1.1 1.8 ± 1.6 0.03

DM at last encounter 2 (12.5%) 22 (41.5% 0.04

Dyslipidemia at last encounter 2 (12.5%) 22 (41.5%) 0.06

Statin use ever 8 (50%) 33 (62.3%) 0.06

CAD at last encounter 2 (12.5% 23 (43.4%) 0.04

Aspirin use ever 8 (50%) 33 (62.3%) NS

*Values are presented as mean ± SD or n (%).

CAD, coronary artery disease; CCI, Charlson comorbidity index; DM, diabetes mellitus; GC,
glucocorticoids (daily prednisone), GCA, giant cell arteritis; NS, not statistically signi�cant; PMR,
polymyalgia rheumatica; NS, not signi�cant.

Cox regression analysis of the hazard ratio (HR) for acquiring ∆CCI of at least 1 point, showed that
atherosclerotic cardiovascular diseases (CVD) and the risk factors for CVD at the time of diagnosis were
signi�cantly associated with increment in comorbidity score at the last study encounter (∆CCI ≥ 1)
(Table 7). Diagnosis of PMR was not associated with increment in comorbidity score. However, longer
duration of GC-free survival was signi�cantly associated with lower HR for ∆CCI ≥ 1 (HR 0.5, p = 0.03).
Older age and CVD manifestations such as CAD, stroke, and CHF at diagnosis were signi�cantly
associated with greater HR for CCI ≥ 1 at the last study encounter, as well as risk factors at the time of
diagnosis and evidence of aortic dilatation/aneurysm. Of interest, one (4.17%) patient with GCA was
diagnosed with adrenal hypofunction at the last encounter that was attributed to prolonged GC treatment.
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Cox regression analysis showed that hypoadrenalism was signi�cantly associated with a greater risk for
comorbidity accrual during the study period (HR9.32, 95% CI 1.53–56.77, p = 0.015).

Table 7
Univariate analysis (COX regression) for ∆CCI ≥ 1 risk factors

Parameter Hazard ratio 95% Con�dence interval p value

(chi square)

Age at diagnosis (years) 1.06 1.006–1.1 0.02

PMR diagnosis 1.16 0.675–2.005 0.58

HTN at diagnosis 1.91 1.06–3.45 0.03

DM at diagnosis 2.61 1.23–5.52 0.01

Dyslipidemia at diagnosis 3.67 1,91- 7.08 < 0.0001

CAD at diagnosis 2.01 1.07–3.79 0.03

Stroke at diagnosis 2.88 1.13–7.29 0.03

CHF at diagnosis 6.93 1.77–27.07 0.005

Aortic disease at last encounter 4.51 1.18–17.19 0.03

Tobacco smoking (current) 3.3 1.26–8.67 0.015

Hypoadrenalism 9.32 1.53–56.77 0.015

GC-off duration 0.99 0.98–0.99 0.03

CAD, coronary artery disease; CHF, congestive heart failure; DM, diabetes mellitus; GC, glucocorticoids;
HTN, hypertension; PMR, polymyalgia rheumatica

3.6. Mortality
During the study follow-up period, 3 (12.5%) patients with GCA and 8 (17.7%) with PMR died. The 5-, 10-
and 15-years survival for GCA and PMR in our cohort were 62.5 and 71.1 percent; 25 and 24.4 percent;
and 8.3 and 4.4 percent, respectively, with no signi�cant difference between the GCA and PMR groups
(Fig. 1). As depicted in Table 8, univariate analysis shows that a higher HR for mortality was signi�cantly
associated with older age (HR 1.1, 95% CI 1.02–1.22, p = 0.02), DM (HR 4.15, 95% CI 1.033–16.73, p = 
0.04), PVD (HR 8.1, 95% CI 2.1-31.07, p = 0.002), CHF (14.7, 95% CI 1.9-113.3, p = 0.009), malignancy (HR
3.9, 95% CI 1.11–14.05, p = 0.03), and stroke (HR 12.97, 95% CI 3.43-49.0, p = 0.0002) at diagnosis were
positively correlated with higher risk of death, and this association was also observed for IHD (HR 2.99,
95% CI 0.8-10.65, p = 0.09) and COPD (HR 5.9, 95% CI 0.93–38.41, p = 0.06), although not statistically
signi�cant. GC initial dose as well as cumulative dose and treatment duration were not associated with
increased risk of death in our cohort.
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Table 8
Univariate analysis (COX regression) for death risk factors

Variable Hazard Ratio 95% CI p-value

Diagnosis PMR 1.7 0.388–7.522 0.47

Gender Male 1.017 0.268–3.854 0.98

Age at diagnosis 1.1 1.018–1.219 0.018

Initial prednisone dose 0.99 0.961–1.020 0.5

Cumulative dose 1.0 1.0–1.0 0.0561

No. of �ares 0.728 0.452–1.172 0.19

HTN at diagnosis 1.285 0.362–4.562 0.69

DM at diagnosis 4.157 1.033–16.727 0.0449

PVD at diagnosis

CHF at diagnosis

Malignancy at diagnosis

IHD at diagnosis

8.1

14.7

3.9

2.993

2.1-31.07

1.9-113.3

1.11–14.05

0.841–10.656

0.002

0.009

0.03

0.0905

COPD at diagnosis

Stroke at diagnosis

5.9

12.971

0.93–38.41

3.433–49.010

0.06

0.0002

RDCI at diagnosis 1.695 1.185–2.425 0.0038

CCI at diagnosis 1.879 1.339–2.637 0.0003

CCI last 1.356 1.105–1.665 0.0036

RDCI last 1.536 0.975–2.420 0.0642

Delta RDCI + 1 0.59 0.167–2.087 0.41

Delta CCI + 1 0.195 0.007–5.233 0.3297

CCI, Charlson comorbidity index; CHF, congestive heart failure; COPD, chronic obstructive pulmonary
disease; DM, diabetes mellitus; HTN, hypertension; IHD, ischemic heart disease; PVD, peripheral
vascular disease; PMR, polymyalgia rheumatica; RDCI, Rheumatic diseases comorbidity index

Higher comorbidity scores [CCI at diagnosis and last encounter (HR 1.9, 95% CI 1.34–2.64, p = 0.0003,
and HR 1.356, 95% CI 1.1–1.7, p = 0.0036, respectively) and RDCI at diagnosis (HR 1.7, 95% CI 1.2–2.4, p 
= 0.004)] were signi�cantly associated with higher risk of death (Table 9). Neither ∆CCI ≥ 1 nor ∆RDCI ≥ 
1 were signi�cantly associated with increased risk of death.

4. Discussion
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Our detailed and comprehensive database of an inception cohort of patients with GCA and PMR followed
in a rheumatology clinic for a median period of 6.46 years was used to compare the rate and risk of
comorbidity and mortality of patients with GCA and PMR, as well as analyze disease outcome with
respect to GC therapy. Our data suggest that accrual of comorbidities, de�ned as ∆CCI or ∆RDCI ≥ 1, as
well as the mortality rate did not differ despite the signi�cantly higher initial and cumulative dose of
prednisone in the GCA group compared to the PMR group.

Nevertheless, accrual of comorbidities during the study period de�ned as ∆CCI ≥ 1 was signi�cantly
associated with atherosclerosis CAD and DM, as well as higher number of disease relapses (Table 7). Of
note, neither aspirin nor statin use had a protective effect with respect to accrual of comorbidities in our
cohort of patients with GCA and PMR.

Although the rate of mortality was not signi�cantly different in the GCA and PMR groups, Cox regression
analysis showed that older age, CAD, stroke, CHF, and aortic dilatation/aneurysm were signi�cantly
associated with an increased risk of mortality; in addition to HTN, DM, dyslipidemia and tobacco smoking
that are all known to be associated with atherosclerotic CVD. Adrenal hypofunction diagnosed during the
follow up period, which probably is a result of long-term GC treatment, was signi�cantly associated with
higher risk of death.

GC is the cornerstone treatment for both GCA and PMR with median treatment duration of 2–3 years [1–
10]. GC-related adverse effects are common and have not changed since GC was �rst used for managing
GCA/PMR [5, 6, 8]. A population-based study of incident GCA cases derived from the Rochester
Epidemiology Project between 1950 and 2009 has shown that GC adverse effects (excluding HTN,
dyslipidemia and cataract), were recorded in 95 percent of patients with no difference in the risk of
developing adverse effects for patients diagnosed in later years (1980–2009) compared to earlier years
of GC therapy (1950–1979) [8]. A nested case-control analysis of serious GC-related adverse effects
found that a trend of increasing risk of DM and osteoporosis was associated with increasing cumulative
prednisolone dose; higher average daily dose (30 mg/d) was associated with an increased risk of DM,
osteoporosis, fractures, glaucoma, serious infection, and death compared with lower dose (5 mg/d) [17].
A prospective study of patients with GCA and PMR using the National Database of the German
Collaborative Arthritis Centers has shown that of the examined comorbidities, only osteoporosis was
observed at increased rate within 3 years and that persistent disease activity within the �rst year was a
good predictor of long-term GC therapy [19]. Moreover, previous studies including �ve randomized
controlled trials [13–15], failed to demonstrate a signi�cant association between GC dose and the
development of adverse effects. Our results are in accordance with studies showing no correlation
between either initial daily GC dose or cumulative GC dose with risk of developing GC-related adverse
effects or comorbidities. However, other studies have shown association of adverse effects with a higher
GC cumulative dose [11]. A recent retrospective study showed that each 1000 mg increase GC cumulative
dose exposure was associated with an increase of HR for GC-related adverse effects by three percent [12].
Moreover, our data suggest that despite a signi�cant difference in the initial and cumulative GC dose in
patients with GCA compared to PMR, the risk of developing adverse effects are similar in GCA and PMR.
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Petri et al. [31] have also performed a retrospective analysis of GCA patients, and described comorbidities
associated with GCA, including several related to GC use. Their data was based on the UK clinical practice
research datalink, a database that re�ects primary care. In contrast, our study only included patients
diagnosed by a rheumatologist and followed up for at least one year at our rheumatology clinic.

To assess comorbidity accrual in GCA and PMR during the disease course, we've scored the
comorbidities at the time of diagnosis and at end of the follow-up period using the age-adjusted CCI [29]
and RDCI [30], and calculated the ∆CCI and ∆RDCI as comorbidity accrual scores (Table 5). Neither
diagnosis of GCA or PMR and patient's age, nor GC cumulative dose or GC treatment duration, were
associated with increase of comorbidity scores during the study follow-up period, but disease �are as
well as DM and CAD were signi�cantly associated with a greater CCI at the end of this period.

Our results of similar comorbidity and mortality rate in GCA and PMR patients despite the signi�cant
higher prednisone initial, as well as signi�cantly higher cumulative dose in the treatment of GCA
compared to PMR, raised concerns about the outcome and GC-related adverse effects in patients with
PMR. PMR is the most prevalent chronic in�ammatory disease of the elderly [1, 14, 15, and 32]. To date,
GC remains the main therapy for PMR [19, 33] and other conventional treatments such as methotrexate
have not shown signi�cant bene�ts in ameliorating disease symptoms and reducing GC-related adverse
effects [34, 35].

Survival rate in our cohort was similar for patients with GCA and PMR. Mortality was positively correlated
with atherosclerotic CVD, such as CAD, stroke, and aortic dilatation/aneurysm, as well as the presence of
known risk factors for atherosclerosis such as HTN, DM, dyslipidemia and smoking. Moreover, higher CCI
and RDCI at diagnosis and higher CCI at the last study encounter were associated with increased risk of
mortality. GC cumulative dose was not associated with higher risk of death in our cohort (Table 8). Recent
studies seeking associations between GCA, PMR and CVD [38], including a meta-analysis [39], did not
�nd evidence of increased risk of CAD in patients with GCA compared to the non-GCA population. A
population-based longitudinal study comparing 12 CVDs in patients with and without GCA and/or PMR
did not �nd an increased risk of CVD [40]. Previous studies have shown that the mortality rate of patients
with GCA [41–43] and PMR [44] is similar to the age-matched general population. Nevertheless, our
�ndings showing an increased risk of death in patients who had evidence of CAD, stroke, DM, and HTN at
the time of diagnosis of GCA or PMR emphasize the importance of controlling CVD in this patient
population. Indeed, our results are in line with recent population-based studies that suggest increased
prevalence of CVD as a leading cause of death in GCA and/or PMR [41–45]. Moreover, this is the �rst
study to demonstrate increased risk of death in patients with PMR as well as GCA with higher
comorbidity (CCI and RDCI) score.

Recently, Tocilizumab was approved for the treatment of GCA following the GiACTA study that showed
superiority of tocilizumab combined with prednisone compared to prednisone alone in achieving
sustained remission at one year [20]. Several studies have shown that either tocilizumab monotherapy
[36], or in combination with prednisone [37], are effective in controlling PMR symptoms. Our data suggest
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that disease relapse was signi�cantly associated with comorbidity accrual during the disease course as
well as increased risk of death of patients with PMR or GCA, and thus warrant randomized controlled
trials in the effort to �nd biologic therapies to improve disease outcome and ameliorate GC-related
adverse effects as well as atherosclerotic vascular comorbidity in patients with PMR similar to GCA.

Our study has some limitations inherent with its retrospective design and relatively small cohort. On the
other hand, this study has certain strengths. First, we analyzed a population that has been diagnosed and
followed continuously by rheumatologists in a single center for a median duration of 14.5 years. Second,
the CHS database as well as the electronic charts establish a continuous comprehensive documentation
of long-term real-life data made by all the physicians involved in medical care of the patients through the
entire life span, thus allowing us to derive reliable data on disease course and outcome, GC therapy dose
and duration, that allow us to compare end points between the GCA and PMR groups.

Conclusions
Regardless of GC cumulative dose and treatment duration, the rate accrual of comorbidities as well as
the risk of death does not differ between GCA and PMR.

List Of Abbreviations
American College of Rheumatology (ACR); anti cyclic citrullinated peptide (anti-CCP); Clalit Health
Services (CHS(; C-reactive protein (CRP(;estimated sedimentation rate (ESR); European League Against
Rheumatism (EULAR); glucocorticoids (GC); giant cell arteritis (GCA); giant-cell arteritis actemra (GiACTA);
interleukin (IL); large vessel vasculitis (LVV); polymyalgia rheumatica (PMR); rheumatoid factor (RF)

Declarations

Ethics approval and consent to participate:
The study was approved by the Institutional Review Board (0087-16 RMC).

Consent for publication:
Not applicable

Availability of data and materials:
The crude data of the study will be available from corresponding author upon request.

Competing interests:



Page 18/22

The authors declare that they have no competing interests.

Funding:
This research did not receive any speci�c grant from funding agencies in the public, commercial, or not-
for-pro�t sectors.

Authors' contributions:
EPS and ADL participated in data retrieval and analysis. EPS was a major contributor in writing the
manuscript. YM initiated the study. . All authors read and approved the �nal manuscript.

Acknowledgements:
Debbie Mir, scienti�c editor.

References
1. Weyand CM, Goronzy JJ. Clinical practice. Giant-cell arteritis and polymyalgia rheumatica. N Engl J

Med. 2014;371:50–7.

2. Matteson EL, Buttgereit F, Dejaco C, Dasgupta B. Glucocorticoids for management of polymyalgia
rheumatica and giant cell arteritis. Rheum Dis Clin North Am. 2016;42:75–90.

3. Hellmich B, Agueda A, Monti S, et al. 2018 Update of the EULAR recommendations for the
management of large vessel vasculitis. Ann Rheum Dis 2020;79:19–30.

4. Dejaco C, Singh YP, Perel P, et al; European League Against Rheumatism; American College of
Rheumatology. 2015 Recommendations for the management of polymyalgia rheumatica: a
European League Against Rheumatism/American College of Rheumatology collaborative initiative.
Ann Rheum Dis. 2015;74:1799–807.

5. Gabriel SE, Sunku J, Salvarani C, O'Fallon WM, Hunder GG. Adverse outcomes of antiin�ammatory
therapy among patients with polymyalgia rheumatica. Arthritis Rheum. 1997;40:1873–8.

�. Narváez J, Nolla-Solé JM, Clavaguera MT, Valverde-García J, Roig-Escofet D. Long-term therapy in
polymyalgia rheumatica: effect of coexistent temporal arteritis. J Rheumatol. 1999;26:1945–52.

7. Cimmino MA, Salvarani C, Macchioni P, et al; Systemic Vasculitis Study Group of the Italian Society
for Rheumatology. Long-term follow-up of polymyalgia rheumatica patients treated with
methotrexate and steroids. Clin Exp Rheumatol. 2008;26:395–400.

�. Chandran A, Udayakumar PD, Kermani TA, Warrington KJ, Crowson CS, Matteson EL. Glucocorticoid
usage in giant cell arteritis over six decades (1950 to 2009). Clin Exp Rheumatol. 2015;33(2 Suppl
89):S-98–102.



Page 19/22

9. Hoffman GS, Cid MC, Hellmann DB, et al. International Network for the Study of Systemic
Vasculitides. A multicenter, randomized, double-blind, placebo-controlled trial of adjuvant
methotrexate treatment for giant cell arteritis. Arthritis Rheum. 2002;46:1309–18.

10. Hoffman GS, Cid MC, Rendt-Zagar KE, et al. In�iximab-GCA Study Group. In�iximab for maintenance
of glucocorticosteroid-induced remission of giant cell arteritis: a randomized trial. Ann Intern Med.
2007;146:621–30.

11. Seror R, Baron G, Hachulla E, et al. Adalimumab for steroid sparing in patients with giant-cell arteritis:
results of a multicentre randomized controlled trial. Ann Rheum Dis. 2014;73:2074–81.

12. Kermani TA, Warrington KJ, Cuthbertson D, et al. Vasculitis Clinical Research Consortium. Disease
Relapses among Patients with Giant Cell Arteritis: a prospective, longitudinal cohort study. J
Rheumatol. 2015;42:1213–7.

13. Proven A, Gabriel SE, Orces C, O'Fallon WM, Hunder GG. Glucocorticoid therapy in giant cell arteritis:
duration and adverse outcomes. Arthritis Rheum. 2003;49:703–8.

14. Gran JT, Myklebust G. The incidence of polymyalgia rheumatica and temporal arteritis in the county
of Aust Agder, south Norway: a prospective study 1987-94. J Rheumatol. 1997;24:1739–43.

15. Bas-Lando M, Breuer GS, Berkun Y, Mates M, Sonnenblick M, Nesher G. The incidence of giant cell
arteritis in Jerusalem over a 25-year period: annual and seasonal �uctuations. Clin Exp Rheumatol.
2007;25(1 Suppl 44):S15–7.

1�. Broder MS, Sarsour K, Chang E, et al. Corticosteroid-related adverse events in patients with giant cell
arteritis: a claims-based analysis. Semin Arthritis Rheum. 2016;46:246–52.

17. Wilson JC, Sarsour K, Collinson N, et al. Incidence of outcomes potentially associated with
corticosteroid therapy in patients with giant cell arteritis. Semin Arthritis Rheum. 2017;46:650–6.

1�. Wilson JC, Sarsour K, Collinson N, et al. Serious adverse effects associated with glucocorticoid
therapy in patients with giant cell arteritis (GCA): a nested case-control analysis. Semin Arthritis
Rheum. 2017;46:819–27.

19. Albrecht K, Huscher D, Buttgereit F, et al. Long-term glucocorticoid treatment in patients with
polymyalgia rheumatica, giant cell arteritis, or both diseases: results from a national rheumatology
database. Rheumatol Int. 2018;38:569–77.

20. Stone JH, Tuckwell K, Dimonaco S, et al. Trial of Tocilizumab in Giant-Cell Arteritis. N Engl J Med.
2017;377:317–28.

21. Hunder GG, Bloch DA, Michel BA, et al. The American College of Rheumatology 1990 criteria for the
classi�cation of giant cell arteritis. Arthritis Rheum. 1990;33:1122–8.

22. Bird HA, Esselinckx W, Dixon AS, Mowat AG, Wood PH. An evaluation of criteria for polymyalgia
rheumatica. Ann Rheum Dis. 1979;38:434–9.

23. Dasgupta B, Cimmino MA, Maradit-Kremers H, et al. 2012 provisional classi�cation criteria for
polymyalgia rheumatica: a European League Against Rheumatism/American College of
Rheumatology collaborative initiative. Ann Rheum Dis. 2012;71:484–92.



Page 20/22

24. Hayreh SS, Podhajsky PA, Raman R, Zimmerman B. Giant cell arteritis: validity and reliability of
various diagnostic criteria. Am J Ophthalmol. 1997;123:285–96.

25. Kermani TA, Schmidt J, Crowson CS, et al. Utility of erythrocyte sedimentation rate and C-reactive
protein for the diagnosis of giant cell arteritis. Semin Arthritis Rheum. 2012;41:866–71.

2�. Kermani TA, Warrington KJ, Cuthbertson D, et al; Vasculitis Clinical Research Consortium. Disease
relapses among patients with giant cell arteritis: a prospective, longitudinal cohort study. J
Rheumatol. 2015;42:1213–7.

27. Zohar A, Cohen AD, Bitterman H, et al. Gastrointestinal comorbidities in patients with psoriatic
arthritis. Clin Rheumatol. 2016;35:2679–84.

2�. Ofer-Shiber S, Molad Y. Association of the Charlson comorbidity index with renal outcome and all-
cause mortality in antineutrophil cytoplasmatic antibody-associated vasculitis. Medicine (Baltimore).
2014;93:e152.

29. Charlson ME, Pompei P, Ales KL, MacKenzie CR. A new method of classifying prognostic comorbidity
in longitudinal studies: development and validation. J Chronic Dis. 1987;40:373–83.

30. England BR, Sayles H, Mikuls TR, Johnson DS, Michaud K. Validation of the rheumatic disease
comorbidity index. Arthritis Care Res (Hoboken). 2015;67:865–72.

31. Petri H, Nevitt A, Sarsour K, Napalkov P, Collinson N. Incidence of Giant Cell Arteritis and
characteristics of patients: data-driven analysis of comorbidities. Arthritis Care & Research.
2015:67:390-395.

32. Gonzalez-Gay MA, Vazquez-Rodriguez TR, Lopez-Diaz MJ, et al. Epidemiology of giant cell arteritis
and polymyalgia rheumatica. Arthritis Rheum. 2009;61:1454–61.

33. Ayoub WT, Franklin CM, Torretti D. Polymyalgia rheumatica. Duration of therapy and long-term
outcome. Am J Med. 1985;79:309–15.

34. van der Veen MJ, Dinant HJ, van Booma-Frankfort C, van Albada-Kuipers GA, Bijlsma JW. Can
methotrexate be used as a steroid sparing agent in the treatment of polymyalgia rheumatica and
giant cell arteritis? Ann Rheum Dis. 1996;55:218–23.

35. Caporali R, Cimmino MA, Ferraccioli G, et al; Systemic Vasculitis Study Group of the Italian Society
for Rheumatology. Prednisone plus methotrexate for polymyalgia rheumatica: a randomized, double-
blind, placebo-controlled trial. Ann Intern Med. 2004;141:493–500.

3�. Devauchelle-Pensec V, Berthelot JM, Cornec D, et al. E�cacy of �rst-line tocilizumab therapy in early
polymyalgia rheumatica: a prospective longitudinal study. Ann Rheum Dis. 2016;75:1506–10.

37. Lally L, Forbess L, Hatzis C, Spiera R. Brief report: a prospective open-label phase IIa trial of
tocilizumab in the treatment of polymyalgia rheumatica. Arthritis Rheumatol. 2016;68:2550–4.

3�. Hancock AT, Mallen CD, Belcher J, Hider SL. Association between polymyalgia rheumatica and
vascular disease: a systematic review. Arthritis Care Res (Hoboken). 2012;64:1301–5.

39. Ungprasert P, Koster MJ, Warrington KJ. Coronary artery disease in giant cell arteritis: a systematic
review and meta-analysis. Semin Arthritis Rheum. 2015;44:586–91.



Page 21/22

40. Pujades-Rodriguez M, Duyx B, Thomas SL, Stogiannis D, Smeeth L, Hemingway H. Associations
between polymyalgia rheumatica and giant cell arteritis and 12 cardiovascular diseases. Heart.
2016;102:383–9.

41. Chazal T, Lhote R, Rey G, et al. Giant-cell arteritis-related mortality in France: a multiple-cause-of-
death analysis. Autoimmun Rev. 2018;17:1219–24.

42. Ninan J, Nguyen AM, Cole A, et al. Mortality in patients with biopsy-proven giant cell arteritis: a south
Australian population-based study. J Rheumatol. 2011;38:2215–7.

43. Hill CL, Black RJ, Nossent JC, et al. Risk of mortality in patients with giant cell arteritis: a systematic
review and meta-analysis. Semin Arthritis Rheum. 2017;46:513–9.

44. Raheel S, Shbeeb I, Crowson CS, Matteson EL. Epidemiology of polymyalgia rheumatica 2000-2014
and examination of incidence and survival trends over 45 years: a population-based study. Arthritis
Care Res (Hoboken). 2017;69:1282–5.

45. Aouba A, Gonzalez Chiappe S, Eb M, et al. Mortality causes and trends associated with giant cell
arteritis: analysis of the French national death certi�cate database (1980-2011). Rheumatology
(Oxford). 2018;57:1047–55.

Figures

Figure 1



Page 22/22

Survival probability Kaplan-Meier curve for survival of our cohort of 69 patients with PMR or GCA,during
mean follow-up period of 7.7 (range: 1-16. 9) years


