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Abstract. – Polymyalgia rheumatica (PMR)
is a chronic inflammatory condition of the elderly, characterized by aching and morning stiffness in the cervical region, shoulders and pelvic
girdles. A steroid treatment course of 6-24
months is often required, but, due to important
side effects, it is troublesome if the PMR patient
is also affected by diabetes mellitus (DM) and/or
osteoporosis. Aim of our study is to test antiTNF alpha treatment as a steroid sparing tool in
PMR patients affected by DM or osteoporosis. In
particular, we hypothesise that TNF alpha blockade can be useful not only in remission maintaining, but also in the induction of clinical remission without corticosteroids in this kind of
patients.
In a six months follow up, patients had clinical improvement, confirmed by physical medical
examination, and a statistically significant reduction in ESR and CRP mean values. Anti-TNF
alpha treatment was well tolerated by all patients.
These preliminary data suggest than Infliximab can be useful in the treatment of PMR patients, not only for steroid sparing purposes, but
also as first line therapy in PMR patients with
severe comorbidity, such as diabetes mellitus or
osteoporosis.
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Concise Communications
Polymyalgia rheumatica (PMR) and giantcell arteritis (GCA) are closely related condi-

tions that affect people of middle age and
older and frequently occur together. Many
authors consider them as different phases of
the same disease. PMR and GCA have a
polygenetic origin, influenced by multiple environmental factors.
PMR is an inflammatory disorder characterized by aching and morning stiffness in the
cervical region, shoulders and pelvic girdles.
Annual incidence of PMR ranges from 12.5
cases per 100,000 in Italy through 52,5 cases
per 100,000 in USA1,2.
The incidence of PMR and GCA increases after the age of 50 years and peaks between 70 and 80 years of age. Being the patient an elderly subject, he will frequently
have co-morbidities, such as diabetes mellitus (DM) or osteoporosis. Either such diseases are preexisting, and may be complicated by long term steroid treatment, or they
are induced by PMR treatment. Although
no literature data exist, reporting diabetes
and osteoporosis prevalence in PMR patients, we can hypothesize it is relevant; DM
type II prevalence ranges, in Italy, 6% to
11%, and increases with increasing age. The
Center for Disease Control and Prevention
(CDC) estimates that 17 million United
States people, corresponding to 6.2% of the
population, are affected by diabetes, and
20.1% of over-65 population3; moreover, it is
well known that in U.S. population, 14,8%
of subjects in their fifties have vertebral, hip
or radial osteoporosis, while 70% of people
in their eighties have vertebral, hip or radial
osteoporosis4.
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PMR was first described in 18885, but current diagnostic criteria were formulated only in 1982 by Chuang et al6, and revised in
1984 by Healy7. In 1990, the American College of Rheumatology stated the current
criteria for the classification of GCA8.
Corticosteroids are the drug of choice to
treat PMR and GCA. An initial dose of 10
to 20 mg of prednisone or its equivalent per
day is adequate in most cases of PMR. The
response to corticosteroids is rapid, with the
resolution of many symptoms within the
first few days of therapy. A corticosteroid
treatment course of one to two years is often required. However, about 30% to 50%
of the patients have spontaneous exacerbations of disease, especially during the first
two years, that are independent of the corticosteroid regimen10,11.
Corticosteroid induced toxicity12-15 has led
to efforts aimed to identify alternative or
adjunctive treatments18-22.
Anti-TNF-alpha treatment was suggested
by some as a like steroid sparing therapy in
refractory PMR patients25,26.
We hypothesised that TNF-alpha blockade can be useful not only as steroid sparing
drug in remission maintaining, but also in
the induction of clinical remission without
corticosteroids in a higher risk subset of
PMR patients, affected by severe osteoporosis or diabetes mellitus.
We report our experience with seven female outpatients affected by PMR with diabetes mellitus or\and osteoporosis, treated
with Infliximab.

Materials and Methods
Demographic and clinical features of the patients are reported in Table I. Seven patients
were enrolled, five affected by PMR and diabetes mellitus, two affected by PMR and osteoporosis complicated by vertebral fractures. All
the patients were female, mean age 72 years
(range 68-84); PMR diagnosis was stated in our
divisional ambulatory, meeting ACR criteria7.
Out of the diabetes mellitus patients, four were
on oral antidiabetic agents, one on insulin
treatment. Mean time from DM diagnosis was
13 years. Patients affected by osteoporosis
were newly diagnosed through WHO criteria,
were complicated by vertebral fractures and
were not under osteoporosis treatment. None
of the seven patient had ever been administered steroids since the first PMR diagnosis.
All patients were screened for tubercolosis
infection; they were taken a chest radiogram
and underwent skin Mantoux reaction; also,
hepatitis B and C virus markers were
checked, along with urine infections. After all
such screenings proved negative, patients
were administered four infliximab infusions,
at the dose of 3 mg\kg, performed respectively at time 0, after 15 days and at weeks 6 and
14 following the first infusion. Methotrexate
was then introduced (7,5-10 mg per week,
oral or intramuscolar administration) for
maintaining remission. Erythrocyte sedimentation ratio (ESR), C-reactive protein (CRP),
glycaemia and haemoglobin A1c ratio were
evaluated at weeks 0,6 and 14. Mean follow
up was of eight months (range 7-9 months).

Table I. Demographic and clinical features of the patients.
Patient

Age

BMI

Years from
diagnosis
diabetes

Sex

Diabetes
mellitus

Insulin

1
2
3
4
5
6
7

70
73
71
65
73
84
68

24
26
24
25
24
17
18

15
12
12
15
11
–
–

F
F
F
F
F
F
F

Type 1
Type 2
Type 2
Type 2
Type 2
No
No

Yes
No
No
No
No
No
No

Media

72

374

11.4

Oral
Osteoporotic Months
hypoglicaemic fractures
of
agents
follow-up
No
Yes
Yes
Yes
Yes
No
No

No
No
Yes
No
No
Yes
Yes

9
8
8
9
7
8
8
8.14
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Table II. Mean reduction of ESR and CRP after six and fourteen weeks of infliximab treatment.
ESR
Patient
1
2
3
4
5
6
7
Media

CRP mg/dl

Baseline

6th week

14th week

Baseline

6th week

14th week

83
61
55
35
49
89
60
61.875

13
21
41
23
49
31
34
33.5

27
3
22
35
57
30
40
34.5

3.7
16
5.2
1.3
1.7
26.3
26
12.7

0.59
0.24
0.7
0.1
2.5
2.6
11.8
3.3

0.5
0.31
0.26
0.1
4.1
2.4
11.2
7.16667

p < 0.05

Results
A remission of clinical symptoms was observed in all patients. Data also show normalization in serological parameters ESR and
CRP following infliximab in five of seven patients; two patients had no amelioration in
ESR and CRP titers, despite a net improvement in overall symptoms. In particular, one
of such patients had at week 6 an episode of
diverticulitis. Mean reductions in ESR e CRP
values were statistically significant when
compared to baseline values, at weeks 6 and
14 (p < 0.05, paired t-test for the comparison
of means between paired data) (Table II).
None of the five patients with diabetes
mellitus had an increase of haemoglobin A1c
ratio or glycaemia, nor needed a modification
of their diabetes therapy scheme. Results

show an improvement in glycaemic levels at
weeks 6 and 14, although the difference does
not reach statistical significancy (p 0.08 and p
0.12) (Table III).
After a mean 8 months follow-up, clinical
symptoms and serological features are still
under control with weekly administration of
low dose Methotrexate. None of the seven
patients ever needed steroid therapy during
the follow-up period.

Discussion
PMR is an inflammatory disorder characterized by muscular aches and mobility impairment of neck, shoulders and pelvic girdle.
A corticosteroid treatment course of one to

Table III. Meam reduction of glycaemia and HbA1c after six and fourteen weeks of infliximab treatment.
Glycaemia mg/dl

HbA1c %

Baseline

6th week

14th week

Baseline

6th week

14th week

366
66
108
151
177
173.6

128
31
118
120
99
99.2

206
94
98
127
126
130.2

9.5
5.7
7.1
9.5
9.5
8.26

8.4
5.3
5.7
8.0
6.8
6.84

7.2
4.5
5.9
8.1
7.1
6.56

p < 0.05
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two years is invariably needed, thus treated
patients are at high risk of steroid-dependent
complications. First of all, many patients have
their hypothalamic-pituitary-adrenal axis
suppressed by the long term treatment; an
abrupt discontinuation of corticosteroid
treatment may easily lead to a life-threatening adrenal insufficiency. On the other hand,
patients treated with low steroid doses must
receive a higher dose when they are affected
by an infection, or in the case that they plan
to undergo surgery or other increased physiologic stresses. Patients with PMR have an increased risk for serious complications caused
by corticosteroids because of age and co-morbidity. Osteoporosis, increased susceptibility
to infection, impaired wound healing, glycaemia and blood pressure instability,
cataracts, glaucoma and psychiatric disorders
are among the complications that may cause
serious problems in these patients12.
Some authors reported that at least one
complication occurs in 65% of PMR patients
treated solely with corticosteroids, and in
80% of PMR patients treated with both
steroids and NSAIDs13.
The risk of diabetes mellitus onset and osteoporotic fractures is two to five times higher
for PMR patients than it is in healthy subjects
of matching age14, and the risk may be directly
dependent of the cumulative steroid dose13.
Steroid related damages in this kind of patients may be very severe, despite prevention
of fractures by Calcium and Vitamin D supplementation and bisphosphonates15. Epidemiological studies show that the elderly is the
cathegory with the most prevalent prescriptions for corticosteroids, patients affected by
RA and PMR/GCA are prescribed the highest
dosages, and for the longest duration12.
The toxicity of corticosteroids compels to
try and find alternative or adjunctive treatments. Unfortunately, no other treatment has
been found to even approach the efficacy of
corticosteroids17. Concomitant therapy with
corticosteroids and dapsone, azathioprine, cyclosporine A, idrossicloroquine, cyclophosphamide or gold salts has not been found to
reduce corticosteroid toxicity18,19.
Some authors have used Methotrexate as
corticosteroid sparing drug in PMR patients
with conflicting results20-22. Others have considered anti-TNF-alpha treatment with infliximab in both GCA and PMR.
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As regards GCA, Cantini et al.23 reported
their experience with three infusions of Infliximab, 3 mg/kg, for the treatment of four
patients with longstanding or refractory active giant cell arteritis. Three of such patients
have been followed up for 18 months, and remained symptoms-free, with normal ESR and
CRP24.
A recent pilot study, performed by Salvarani et al., suggested that TNF-alpha blockade may exert a steroid-sparing effect in patients with long-standing and steroid-resistant
polymyalgia rheumatica. Thus, the Authors
propose to reserve TNF-alpha blockade to
patients with partial response to corticosteroids treatment or requiring high CS dose,
to reach clinical improvement25,26.
Since CS-related side effects may be deleterious in patients suffering from diabetes
mellitus and osteoporosis, we hypothesised
that infliximab, an anti-TNF-alpha agent,
might be beneficial in patients affected by
PMR associated with diabetes mellitus and/or
osteoporotic fractures. We have indeed previously reported successful induction of clinical
remission induced by infliximab in three patients of the kind 27. The objective of this
study was to investigate whether infliximab
could induce clinical remission of PMR symptoms and spare diabetic and/or osteoporotic
CS-related complications in a cohort of PMR
patients with associated diabetes and/or osteoporosis.
Although seven patients represent a very
poor population to draw reliable results, and
definitive conclusions, we suggest that antiTNF-alpha agents can have a positive effect
on the hypothalamus-pituitary-adrenal axis
(HPA axis), reducing negative effects of inflammatory cytokines on the axis. This reduction would improve HPA responsiveness to
chronic stress, resetting endogen cortisol levels to normal28.
All patients referred a clinical improvement, confirmed by physical medical examination; even though a statistically significant
reduction in ESR and CRP values was observed comparing baseline with final mean
values, only five out of seven patients showed
a reduction in ESR and CRP at weeks 6, persisting at week 14. To account for this partial
serological response we can summon genetic
factors determining susceptibility to treatments: it is well known that a proportion of
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PMR patients may not respond to steroids
and, on the other hand, literature data exist
regarding rheumatoid arthritis patients who
are refractory to TNF-alpha blockade. In the
same way, the two patients who failed to
reach serological remission might have
genome-determined resistance to infliximab,
or else a peculiar pattern of cytokine disorder
causing their unresponse29. Anti-TNF-alpha
treatment was well tolerated by all patients.
There were no systemic reactions nor infectious complications during follow-up. Development of ANA was not detected.
No patient showed increasing glycaemic
level or hemoglobin A1c ratio (Table II), confirming what was observed elsewhere by Di
Rocco et al30. At ninth month of follow-up no
patient needed CS treatment.
Our preliminar data suggest than Infliximab can be useful in the treatment of PMR
patients, not only as steroid sparing tool, but
also as first line therapy in PMR patients with
severe comorbidity, such as diabetes mellitus
or osteoporosis complicated by vertebral
fractures. Steroid treatment in this kind of
patients is to be avoided whenever possible,
due to its severe side-effects on glycaemia,
bone mineral density and bone fracture incidence, which endows this treatment of very
scarce cost-effectiveness. Patients should be
informed about potential benefits and risks of
corticosteroid therapy and physicians have to
consider alternative treatments.
The limited number of patients do not allow to draw definitive conclusions from our
findings; controlled studies with a greater
number of patients and prolonged follow-up
are needed.

States, 2000. Atlanta, GA: U.S. Department of
Health and Human Services, Centers for Disease
Control and Prevention, 2002.
4) MELTON LJ. How many have osteoporosis now? J
Bone Miner Res 1995; 10: 175-177.
5) BRUCE W. Senile Rheumatic gout. Br Med J 1888;
2: 811-813.
6) CHUANG T-Y, HUNDER GG, ILSTRUP DM, KURLAND LT.
Polymyalgia rheumatica: a 10-years epidemiological and clinical study. Ann Intern Med 1982; 97:
672-680.
7) H EALY LA. Long term follow up of polymyalgia
rheumatica: evidence for synovitis. Semin Arthrit
Rheumatol 1984; 13: 322-328.
8) H UNDER GG, B LOCH DA, M ICHEL BA, et al. The
American College of Rheumatolgy 1990 criteria
for the classification of giant cell artertis. Arthritis
Rheum 1990; 33: 1122-1128.
9) SALVARANI C, CANTINI F, BOIARDI MD, HUNDER GG.
Polymyalgia rheumatica and giant-cell Arteritis. N
Engl J Med 2002; 347: 261-271.
10) ANDERSSON R, MALMAVALL B-E, BENGSSON B-A. Longterm corticosteroid treatment in giant cell arteritis.
Acta Med Scand 1986: 220: 465-469.
11) SALVARANI C, MACCHIONI L, BOIARDI L. Polymyalgia
rheumatica. Lancet 1997; 350: 43-47.
12) CHANTLER IW, DAVIE MW, EVANS SF, REES JS. Oral corticosteroid prescribing in women over 50, use of
fracture prevention therapy, and bone densitometry service. Ann Rheum Dis 2003; 62: 350-352.
13) GABRIEL SE, SUNKU J, SALVARANI C, O’FALLON WM,
HUNDER GG. Adverse outcomes of antiinflammatory therapy among patients with polymyalgia
rheumatica. Arthritis Rheum 1997; 40: 18731878.
14) CANTINI F, SALVARANI C, OLIVIERI I, et al. Erythrocyte
sedimentation rate and C-reactive protein in the
evaluation of disease activity and severity in
polymyalgia rheumatica: a prospective follow-up
study. Semin Arthritis Rheum 2000; 30: 17-24.
15) SAAG KG, EMKEY R, SCHNITZER TJ, et al. Alendronate
for the prevention and treatment of glucocorticoid
induced osteoporosis. N Engl J Med 1998; 339:
292-299.

References
1) SALVARANI C, GABRIEL SE, HUNDER GG. Epidemiology
of polymyalgia rheumatica in Omsted Country,
Minnesota 1970-1991. Arthritis Rheum 1995: 38:
369-373.

16) NESHER G, SONNENBLICK M, FRIEDLANDER Y. Analysis
of steroid related complications and mortality in
temporal arteritis: a 15-years survey of 43 patients. J Rheumatol 1994; 21: 1283-1286.
17) GOODWIN JS. Progress in gerontology: polymyalgia
rheumatica and temporal arteritis. J Am Geriatr
Soc 1992; 40: 515-525.

2) SALVARANI C, MACCHIONI PL, ZIZZI F, et al. Epidemiology and immunogenetic aspects of polymyalgia
rheumatica and giant cell arteritis in northern Italy.
Arthritis Rheum 1991; 34: 351-356.

18) EVANS JM, HUNDER GG. Polymyalgia rheumatica
and giant cell arteritis. Clin Geriatr Med 1998; 14:
455-473.

3) THE CENTERS FOR DISEASE CONTROL AND PREVENTION.
National diabetes fact sheet: general information
and national estimates on diabetes in the United

19) HELFGOTT SM, KIEVAL RI. Polymyalgia rheumatica in
patients with a normal erythrocyte sedimentation
rate. Arthritis Rheum 1996; 39: 304-307.

377

A. Migliore, U. Massafra, E. Carloni, C. Padalino, S. Martin Martin, et al.
20)

VEEN MJ, DINANT HJ, VAN BOOMA-FRANKFORT
A L B A D A -K U I P E R S GA, B I J L S M A 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:
218-223.

VAN DER
C, VA N

21) JOVER JA, HERNANDEZ-GARCIA C, MORADO IC, VARGAS
E, BANARES A, FERNANDEZ-GUTIERREZ B. Combined
treatment of giant-cell arteritis with methotrexate
and prednisone: a randomised, double blind,
placebo-controlled trial. Ann Intern Med 2001;
134: 106-114.
22) FERRACCIOLI GF, DI POI E, DAMATO R. Steroid sparing
therapeutic approaches to polymyalgia rheumatica giant cell arteritis. State of art and prospectives. Clin Exp Rheumatol 2000; 18 (Suppl 20):
58-60.

25) SALVARANI C, CANTINI F, OLIVIERI I, et al. Treatment of
longstanding active polymyalgia rheumatica with
infliximab: report of four cases. Ann Rheum 2002;
61 (Suppl 1): 214 (Abstr.).
26) SALVARANI C, CANTINI F, NICCOLI L, et al. Treatment of
refractory polymyalgia rheumatica with infliximab:
a pilot study. J Rheumatol 2003; 30: 760-763.
27) MIGLIORE A, MARTIN MARTIN SL, VALENTE C, et al. TNF
alpha blockade induces clinical remission in patients with polymyalgia rheumatica associated
with diabetes mellitus and/or osteoporosis. EULAR 2004, Ann Rheum Dis 2004; 63(S1):
AB0206.
28) STRAUB RH, GLUCK T, CUTOLO M, et al. The adrenal
steroid status in relation to inflammatory cytokines (IL6 and TNF) in polymyalgia rheumatica.
Rheumatology 2000, 39: 624-631.

23) CANTINI F, NICCOLI L, SALVARANI C, PADULA A, OLIVIERI
I. Treatment of longstanding Active Giant cell Arteritis with Infliximab: report of four cases. Arthritis Rheum 2001; 44: 2933-2935.

29) BUCH MH, CONAGHAN PG, QUINN MA, et al. True infliximab resistance in rheumatoid arthritis: a role
for lymphotoxin alpha? Ann Rheum Dis 2004; 63:
1344-1346.

24) CANTINI F, NICCOLI L, NANNINI C, et al. Long-term follow up of patients with refractory Giant cell arteritis (GCA) treated with Infliximab. Ann Rheum
2003; 62 (Suppl 1): 207 (Abstr.).

30) DI ROCCO P, MANCO M, ROSA G, et al. Lowered tumor necrosis factor receptors, but not increased
insulin sensitivity, with infliximab. Obes Res 2004;
12: 734-739.

378

