RECOMMENDATIONS

Based on the results of this study we recommend the following:

1.

DAS 28-CRP should be used as disease activity index for accurate assessment of
disease activity.

Physicians should not neglect ankles and feet involvement in RA and disease activity
assessment should always involve the small joints of the feet to reflect disease activity
accurately.

. ACPA positive RA patients should be treated aggressively in the beginning of the

course of the disease to avoid long-term joint destruction, bone loss and disability.

ACPA positive RA patients with lower BMI should be advised to eat healthy food and
should be closely monitored to avoid long-term joint damage.

DXA scan should be performed for RA patients with:
Older age.

ACPA positive patients.

Long disease duration.

High disease activity.

High radiological joint damage.

High dose of Cs intake.

Mmoo o

The laboratory tests for bone turnover markers should be done in conjunction with
DXA.

More detailed longitudinal studies with a larger sample size should be performed to
assess bone loss in premenopausal, postmenopausal females and males with RA.

91



10.

11.

12.

13.
14.

15.

REFERENCES

Isomaki H. Long-term outcome of rheumatoid arthritis. Scandinavian Journal of
Rheumatology 1992;21(Suppl 95):3-8.

Wolfe F. The natural history of rheumatoid arthritis. The Journal of rheumatology
Supplement 1996;44:13-22.

Silman A, Hochberg M. Descriptive Epidemiology of Rheumatoid Arthritis. In:
Hochberg M, Silman A, Smolen J, Weinblatt M, Weisman M, editors. Rheumatoid
Arthritis. 1st ed. Philadelphia: Mosby, Elsevier; 2009. p. 15-27.

Alamanos Y, Voulgari PV, Drosos AA. Incidence and Prevalence of Rheumatoid
Arthritis, Based on the 1987 American College of Rheumatology Criteria: A
Systematic Review. Seminars in Arthritis and Rheumatism 2006;36(3):182-8.

Helmick C, Felson D, Lawrence R, Gabriel S, Hirsch R, Kwoh C, et al. Estimates of
the prevalence of arthritis and other rheumatic conditions in the united states. Part I
Arthritis Rheumatism 2008;58(1):15-25.

Silman A, Pearson J. Epidemiology and genetics of rheumatoid arthritis Arthritis Res
2002;4(Suppl 3):S265-72.

Gibofsky A. Overview of Epidemiology, Pathophysiology, and Diagnosis of
Rheumatoid Arthritis. Am J Manag Care 2012;18:5295-302.

Abdel-Nasser A, Abdel-Tawab M, Mahmoud J, Sammy A, Abdel-Fattah M. The
Prevalence of Rheumatoid Arthritis in Rural Egypt: A WHO-ILAR-COPCORD
Study. BJR 2009;326.

Busija L, Hollingsworth B, Buchbinder R, Osborne R. Role of age, sex, and obesity
in the higher prevalence of arthritis among lower socioeconomic groups: a
population-based survey. Arthritis & Rheumatism: Arthritis Care & Research
2007;57(4):553-61

Guillemin F, Saraux A, Guggenbuhl P, Roux C, Fardellone P, Le Bihan E, et al.
Prevalence of rheumatoid arthritis in France: 2001. Ann Rheum Dis
2005;64(10):1427-30.

Symmons D, Turner G, Webb R, Asten P, Barrett E, Lunt M, et al. The prevalence of
rheumatoid arthritis in the United Kingdom: new estimates for a new century.
Rheumatology 2002;41(7):793-800.

Harris EJ, Firestein G. Clinical features of rheumatoid arthritis. In: Firestein G, Budd
R, Harris EJ, Mclnnes I, Ruddy S, Sergent J, editors. Kelley's Textbook of
rheumatology. II. 8th ed. Philadelphia: Saunders, Elsevier; 2009. p. 1087-118.

Lee D, Weinblatt M. Rheumatoid arthritis. Lancet 2001;358:903—11.

Scott J. Morning stiffness in rheumatoid arthritis. Annals of the rheumatic diseases
1960;19(4):361-8.

Engstroum-Laurent A, Héllgren R. Circulating hyaluronic acid levels vary with
physical activity in healthy subjects and in theumatoid arthritis patients. relationship to
synovitis mass and morning stiffness. Arthritis & Rheumatism 1987;30(12):1333-8.

92



16.

17.
18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

Mielants H, Van den Bosch F. Extra-articular manifestations. Clin Exp
Rheumatology 2009;27(Suppl 55):S56-61.

Handa R. Approach to seronegative arthritis JIACM 2003;4(3):190-2.

Van der Helm-van Mil A, Verpoort K, Breedveld F, Toes R, Huizinga T. Antibodies
to citrullinated proteins and differences in clinical progression of rheumatoid arthritis
Arthritis Res Ther 2005;7(5):R949-58.

van Oosterhout M, Bajema I, Levarht E, Toes R, Huizinga T, van Laar J. Differences
in synovial tissue infiltrates between anti-cyclic citrullinated peptide-positive
rheumatoid arthritis and anti-cyclic citrullinated peptide-negative rheumatoid
arthritis. Arthritis Rheum 2008;58(1):53-60.

Kocijan R, Harre U, Schett G. ACPA and bone loss in rheumatoid arthritis. Curr
Rheumatol Rep 2013;15(10):366-7.

Manole C, Cojocaru I, Isabela S, Vrabie C, Tanasescu R. Extra-articular
manifestations in rheumatoid arthritis. Maedica (Buchar) 2010;5(4):286-91.

Cimmino M, Salvarani C, Macchioni P, Montecucco C, Fossaluzza V, Mascia M, et
al. Extra-articular manifestations in 587 Italian patients with rheumatoid arthritis.
Rheumatology International 2000;19(6):213-7.

Turesson C, O’Fallon W, Crowson C, Gabriel S, Matteson E. Extra-articular disease
manifestations in rheumatoid arthritis: incidence trends and risk factors over 46
years. Ann Rheum Dis 2003;62(8):722-7.

Turesson C, Jacobsson L. Epidemiology of extra-articular manifestations in
rheumatoid arthritis. Scandinavian journal of rheumatology 2004;33(2):65-73.

Turesson C, McClelland R, Christianson T, Matteson E. No decrease over time in the
incidence of vasculitis or other extraarticular manifestations in rheumatoid arthritis:
results from a community-base study Arthritis Rheumatism 2004;50(11):3729-31.

Hochberg M, Johnston S, John A. The incidence and prevalence of extra-articular
and systemic manifestations in a cohort of newly diagnosed patients with rheumatoid
arthritis between 1999 and 2006. Curr Med Res Opin 2008;24(2):469-80.

Calgiineri M, Ureten K, Akif Oztiirk M, Onat A, Ertenli I, Kiraz S, et al. Extra-
articular manifestations of rheumatoid arthritis: results of a university hospital of 526
patients in Turkey. Clin Exp Rheumatol 2006;24(3):305-8.

Al-Ghamdi A, Attar S. Extra-articular manifestations of rheumatoid arthritis. Annals
of Saudi Medicine 2009;29:189-93.

Carmona L, Gonzalez-Alvaro I, Balsa A, Angel Belmonte M, Tena X, Sanmarti R, et
al. Rheumatoid arthritis in Spain: occurrence of extra-articular manifestations and
estimates of disease severity. Ann Rheum Dis 2003;62:897-900.

Young A, Koduri G. Extra-articular manifestations and complications of rheumatoid
arthritis. Best Pract Res Clin Rheumatol 2007;21(5):907-27.

Gabriel S, Crowson C, Kremers H, Doran M, Turesson C, O’Fallon W, et al.
Survival in rheumatoid arthritis: A population-based analysis of trends over 40 years.
Arthritis Rheumatism 2003;48(1):54-8.

93



32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

Gabriel SE, Michaud K. Epidemiological studies in incidence, prevalence, mortality,
and comorbidity of the rheumatic diseases. Arthritis Res Ther 2009;11(3):229.

Ropes M, Bennett G, Cobb S, Jessar R, Ropes M. Proposed diagnostic criteria for
rheumatoid arthritis Ann Rheum Dis 1957;16(1):118-25.

Arnett F, Edworthy S, Bloch D, Mcshane D, Fries J, Cooper N, et al. The American
Rheumatism Association 1987 revised criteria for the classification of rheumatoid
arthritis. Arthritis Rheum 1988;31:315-24.

Aletaha D, Neogi J, Silman A, Funovits J, Felson D, Bingham III C, et al. 2010
Rheumatoid arthritis classification criteria. An American College Of

Rheumatology/European League Against Rheumatism Collaborative Initiative
Arthritis Rheum 2010;62(9):2569-81.

Prevoo M, van’T Hof M, Kuper H, van Leeuwen M, van de Putte L, van Riel P.
Modified disease activity scores that include twenty-eight-joint counts. Development
and validation in a prospective longitudinal study of patients with rheumatoid
arthritis. Arthritis Rheum 1995;38(1):44-8.

van Gestel A, Prevoo M, van't Hof M, van Rijswijk M, van de Putte B, van Riel P.
Development and validation of the european league against rheumatism response
criteria for rheumatoid arthritis: Comparison with the preliminary american college
of rheumatology and the world health organization/international league against
rheumatism criteria. Arthritis Rheumatism 1996;39(1):34-40.

Felson D, Anderson J, Boers M, Bombardier C, Furst D, Goldsmith C, et al.
American college of rheumatology preliminary definition of improvement in
rheumatoid arthritis. Arthritis Rheumatism 1995;38(6):727-35.

Fleming A, Benn R, Corbett M, Wood P. Early rheumatoid disease. II. Patterns of
joint involvement. Ann Rheum Dis 1976;35(4):361-4.

Crostein B. Interleukin-6 — a keymediator of systemic and local symptoms in
rheumatoid arthritis Bull NYU Hosp J Dis 2007;65(suppl 1):S11-5.

Bongartz T, Cantaert T, Atkins S, Harle P, Myers J, Turesson C, et al. Citrullination
in extra-articular manifestations of rheumatoid arthritis Rheumatol (Oxford)
2007;46(1):70-5.

Posalski J, Weisman MH. Articular and Periarticular Manifestations of Established
Rheumatoid Arthritis. In: Hochberg M, Silman A, Smolen J, Weinblatt M, Weisman
M, editors. Rheumatoid Arthritis. 1st ed. Philadelphia Mosby, Elsevier; 2009. p. 49-
61.

MacGregor A, Snieder H, Rigby A, Koskenvuo M, Kaprio J, Aho K, et al.
Characterizing the quantitative genetic contribution to rheumatoid arthritis using data
from twins. Arthritis Rheum 2000;43:30-7.

The Wellcome Trust Case Control Consortium. Genome-wide association study of
14,000 cases of seven common diseases and 3,000 shared controls. Nature
2007;447(7145):661-78.

Gregersen P, Silver J, Winchester R. The shared epitope hypothesis: an approachto
understanding the molecular genetics of susceptibility to rheumatoid arthritis.
Arthritis Rheum 1987;30:1205-13.

94



46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

Klareskog L, Stolt P, Lundberg K, Kallberg H, Bengtsson C, Grunewald J, et al. A
new model for an etiology of rheumatoid arthritis: smoking may trigger HLA-DR

(shared epitope)-restricted immune reactions to autoantigens modified by
citrullination. Arthritis Rheum 2006;54:38-46.

De Rycke L, Peene 1, Hoffman I, Kruithof E, Union A, Meheus L, et al. Rheumatoid
factor and anticitrullinated protein antibodies in rheumatoid arthritis: diagnostic
value, associations with radiological progression rate, and extraarticular
manifestations. Ann Rheum Dis 2004;63:1587-93.

Mclnnes I, Schett G. Mechanisms of Disease. The Pathogenesis of Rheumatoid
Arthritis. N Engl J Med 2011;365:2205-19.

Szekanecz Z, Pakozdi A, Szentpetery A, Besenyei T, Koch A. Chemokines and
angiogenesis in theumatoid arthritis. Front Biosci (Elite Ed) 2009;1:44-51.

Polzer K, Baeten D, Soleiman A, Distler J, Gerlag D, Tak P, et al. Tumour necrosis
factor blockade increases lymphangiogenesis in murine and human arthritic joints.
Ann Rheum Dis 2008;67:1610-6.

Hess A, Axmann R, Rech J, Finzelb S, Heindla C, Kreitza S, et al. Blockade of TNF-
a rapidly inhibits pain responses in the central nervous system. Proc Natl Acad Sci
USA 2011;108:3731-6.

Brennan F, McInnes B. Evidence that cytokines play a role in rheumatoid arthritis J
Clin Invest 2008;118:3537-45.

Rhee D, Marcelino J, Baker M, Yaoqin Gong Y, Smits P, Lefebvre V, et al. The
secreted glycoprotein lubricin protects cartilage surfaces and inhibits synovial cell
overgrowth J Clin Invest 2005;115:622-31.

van der Heijde D. Joint erosions and patients with early rheumatoid arthritis. Br J
Rheumatol 1995;34:74-8.

Visser H, le Cessie S, Vos K, Breedveld F, Hazes J. How to diagnose rheumatoid
arthritis early: a prediction model for persistent (erosive) arthritis. Arthritis Rheum
2002;46:357-65.

McGonagle D, Tan A, Moller Dehn U, Ostergaard M, Benjamin M. Microanatomic
studies to define predictive factors for the topography of periarticular erosion
formation in inflammatory arthritis. Arthritis Rheum 2009;60:1042-51.

Gravallese E, Harada Y, Wang J, Gorn A, Thornhill T, Goldring S. Identification of
cell types responsible for bone resorption in rheumatoid arthritis and juvenile
rheumatoid arthritis Am J Pathol 1998;152:943-51.

Jimenez-Boj E, Redlich K, Tiirk B, Hanslik-Schnabel B, Wanivenhaus A, Chott A, et
al. Interaction between synovial inflammatory tissue and bone marrow in rheumatoid
arthritis J Immunol 2005;175:2579-88.

Hetland M, Ejbjerg B, Horslev-Petersen K, Jacobsen S, Vestergaard A, Jurik A, et al.
MRI bone oedema is the strongest predictor of subsequent radiographic progression

in early rheumatoid arthritis: results from a 2-year randomised controlled trial
(CIMESTRA) Ann Rheum Dis 2009;68:384-90.

95



60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

Choy E, Panayi G. Cytokine Pathways and Joint Inflammation in Rheumatoid
Arthritis. NEJM 2001;344(12):907-16.

Vosse D, de Vlam K. Osteoporosis in rheumatoid arthritis and ankylosing
spondylitis. Clinical & Experimental Rheumatology 2009;27(4):S62.

Van Zeben D, Hazes J, Zwinderman A, Vandenbroucke J, Breedveld F. Factors
predicting outcome of rheumatoid arthritis: results of a followup study J Rheumatol
1993;20:1288-96.

Bertolini D, Nedwin G, Bringman T, Smith T, Mundy G. Stimulation of bone
resorption and inhibition of bone formation in vitro by human tissue necrosis factor
Nature 1986;319:516-18.

Hall G, Spector T, Griffin A, Jawad A, Hall M, Doyle D. The effect of rheumatoid
arthritis and steroid therapy on bone density in postmenopausal women. Arthritis
Rheum 1993;36(11):1510-16.

Laan R, Buijs W, Verbeek A, Draad M, Corstens F, van de Putte L, et al. Bone
mineral density in patients with recent onset rheumatoid arthritis: influence of
disease activity and functional capacity. Ann Rheum Dis 1993;52:21-6.

Kroger H, Honkanen R, Saarikoski S, Alhava E. Decreased axial bone mineral
density in perimenopausal women with rheumatoid arthritis: a population based
study Ann Rheum Dis 1994;53:18-23.

Schett G, Redlich K. Osteoclasts and Osteoblasts In: Hochberg M, Smolen J,
Weinblatt M, Weisman M, editors. Rheumatoid Arthritis 1st ed. Philadelphia:
Mosby, Elsevier; 2009. p. 163-7.

Geusens P, Lems W. Osteoimmunology and osteoporosis Arthritis Res Ther
2011;13(5):242.

Takayanagi H. Osteoimmunology and the effects of the immune system on bone. Nat
Rev Rheumatol 2009;5:667-76.

Trabandt A, Gay R, Fassbender H-G, Gay S. Cathepsin B in synovial cells at the site
of joint destruction in rheumatoid arthritis. Arthritis Rheum 1991;34:1444-51.

Leah E. Rheumatoid arthritis: Linking ACPA to bone loss in rtheumatoid arthritis.
Nature Reviews Rheumatology 2012;8:308.

Tetlow LC, Adlam DJ, Woolley DE. Matrix metalloproteinase and proinflammatory
cytokine production by chondrocytes of human osteoarthritic cartilage: associations
with degenerative changes. Arthritis & Rheumatism 2001;44(3):585-94.

Tetlow L, Woolley D. Mast cells, cytokines, and metalloproteinases at the
rheumatoid lesion: dual immunolocalization studies. Ann Rheum Dis 1995;54:896—
903.

Holliday L, Welgus H, Fliszar C, Veith G, Jeffrey J, Gluck S. Initiation of osteoclast
bone resorption by interstitial collagenase. J Biol Chem 1997;272:22053-8.

Yasuda H, Shima N, Nakagawa N, Yamaguchi K, Kinosaki M, Mochizuki S, et al.
Osteoclast differentiation factor is a ligand for osteoprotegerin/ osteoclastogenesis-
inhibitory factor and is identical to TRANCE/RANKL Proc Natl Acad Sci USA
1998;95:3597-602.

96



76.

77.

78.

79.

80.

81.

82.

83.

&4.

85.

86.

87.

88.

89.

90.

Gravallese E, Manning C, Tsay A, Naito A, Pan C, Amento E, et al. Synovial tissue
in rtheumatoid arthritis is a source of osteoclast differentiation factor Arthritis Rheum
2000;43:250-8.

Kotake S, Udagawa N, Hakoda M, Mogi M, Yano K, Tsuda E, et al. Activated
human T cells directly induce osteoclastogenesis from human monocytes: possible

role of T cells in bone destruction in rheumatoid arthritis patients Arthritis Rheum
2001;44:1003-12.

Dai S-M, Nishioka K, Yudoh K. Interleukin (IL) 18 stimulates osteoclast formation
through synovial T cells in rheumatoid arthritis: comparison with IL13 and tumour
necrosis factor a. Ann Rheum Dis 2004;63:1379-86.

Kong Y, Feige U, Sarosi I, Bolon B, Tafuri A, Morony S, et al. Activated T cells
regulate bone loss and joint destruction in adjuvant arthritis through osteoprotegerin
ligand. Nature 1999;402:304-9.

Kong Y, Yoshida H, Sarosi I, Tan H, Timms E, Capparelli C, et al. OPGL is a key
regulator of osteoclastogenesis, lymphocyte development and lymph-node
organogenesis Nature 1999;397:315-23.

Lacey D, Timms E, Tan H, Kelley M, Dunstan C, Burgess T, et al. Osteoprotegerin
ligand is a cytokine that regulates osteoclast differentiation and activation. Cell
1998;93:165-76.

Wada T, Nakashima T, Hiroshi N, Penninger JM. RANKL-RANK signaling in
osteoclastogenesis and bone disease. Trends in molecular medicine 2006;12(1):17-
25.

Morony S, Capparelli C, Lee R, Shimamoto G, Boone T, Lacey D, et al. A chimeric
form of osteoprotegerin inhibits hypercalcemia and bone resorption induced by IL-1,
TNF-a, PTH, PTHrP and 1,25(OH)2D3. J Bone Miner Res 1999;14:1478-85.

Ukai T, Hara Y, Kato L. Effects of T cell adoptive transfer into nude mice on alveolar
bone resorption induced by endotoxin. . J Periodontal Res 1996;31(414-22.).

John V, Hock J, Short L, Glasebrook A, Galvin R. A role for CD8+ T lymphocytes
in osteoclast differentiation in vitro Endocrinology 1996;137:2457—63.

Rachner T, Khosla S, Hofbauer L. Osteoporosis: now and the future. Lancet
2011;377:1276-87.

Lories R, Luyten F. Osteoimmunology: Wnt antagonists: for better or worse? . Nat
Rev Rheumatol 2009;54:420-1.

Schett G, Saag K, Bijlsma J. From bone biology to clinical outcome: state of the art
and future perspectives. Ann Rheum Dis 2010;69:1415-9.

Keystone E, Emery P, Peterfy CG, Tak PP, Cohen S, Genovese MC, et al. Rituximab
inhibits structural joint damage in patients with rheumatoid arthritis with an
inadequate response to tumour necrosis factor inhibitor therapies. Annals of the
Rheumatic Diseases 2009;68(2):216-21.

Schett G, Gravallese E. Bone erosion in rheumatoid arthritis: mechanisms, diagnosis
and treatment. Nat Rev Rheumatol 2012;8(11):656-64.

97



91.

92.

93.

94.

95.
96.

97.

98.

99.

100.

101.

102.

103.

104.

Tak PP, Rigby WF, Rubbert-Roth A, Peterfy CG, van Vollenhoven RF, Stohl W, et
al. Inhibition of joint damage and improved clinical outcomes with rituximab plus
methotrexate in early active rtheumatoid arthritis: the IMAGE trial. Annals of the
Rheumatic Diseases 2011;70(1):39-46.

Yeo L, Toellner K-M, Salmon M, Filer A, Buckley CD, Raza K, et al. Cytokine
mRNA profiling identifies B cells as a major source of RANKL in rheumatoid
arthritis. Annals of the Rheumatic Diseases 2011;70(11):2022-8.

Yeo L, Lom H, Juarez M, Snow M, Buckley CD, Filer A, et al. Expression of FcRL4
defines a pro-inflammatory, RANKL-producing B cell subset in theumatoid arthritis.
Annals of the Rheumatic Diseases 2014;0:1-8.

Pettit A, Ji H, von Stechow D, Muller R, Goldring S, Choi Y, et al.
TRANCE/RANKL knockout mice are protected from bone erosion in a serum
transfer model of arthritis. Am J Pathol 2001;159:1689-99.

Gravallese E. Bone destruction in arthritis. Ann Rheum Dis 2002;61(Suppl 1I):1i84—6.

Cohen S, Dore R, Lane N, Ory P, Peterfy C, Sharp J, et al. Denosumab treatment
effects on structural damage, bone mineral density, and bone turnover in RA
Arthritis Rheum 2008;58:1299-309.

Marotte H, Pallot-Prades B, Grange L, Gaudin P, Alexandre C, Miossec P. A 1-year
case-control study in patients with rheumatoid arthritis indicates prevention of loss of

bone mineral density in both responders and nonresponders to infliximab Arthritis
Res Ther 2007;9:R61.

Hoff M, Kvien T, Ka“lvesten J, Elden A, Haugeberg G. Adalimumab therapy reduces
hand bone loss in early rheumatoid arthritis: explorative analyses from the
PREMIER study. Ann Rheum Dis 2009;68:1171-6.

McQueen F, Stewart N, Crabbe J, Robinson E, Yeoman S, Tan P, et al. Magnetic
resonance imaging of the wrist in early rheumatoid arthritis reveals a high prevalence
of erosions at four months after symptom onset. Ann Rheum Dis 1998;57:350-6.

Scott D, Coulton B, Symmons D, Popert A. Long-term outcome of treating
rheumatoid arthritis: Results after 20 years. Lancet 1987;16:1108-11.

Drossaers-Bakker KW, De Buck M, Van Zeben D, Zwinderman AH, Breedveld FC,
Hazes JMW. Long-term course and outcome of functional capacity in rheumatoid

arthritis: The effect of disease activity and radiologic damage over time. Arthritis &
Rheumatism 1999;42(9):1854-60.

Boini S, Guillemin F. Radiographic scoring methods as outcome measures in
rheumatoid arthritis: properties and advantages. Annals of the Rheumatic Diseases
2001;60(9):817-27.

Sharp J, Lidsky M, Collins L, Moreland J. Methods of scoring the progression of
radiologic changes in theumatoid arthritis. Arthritis Rheum 1971;14:206-20.

Sharp J, Young D, Bluhm G, Brook A, Brower A, Corbett M, et al. How many joints
in the hands and wrist should include in the score of the radiologic abnormalities
used to assess rheumatoid arthritis? . Arthritis Rheumatism 1985;28:1326-35.

98



105.

106.

107.

108.

109.

110.

I11.

112.

113.

114.

115.

116.

117.

118.

119.

Larsen A. A radiological method for grading the severity of rheumatoid arthritis.
Scandinavian J rheumatol 1975;4(4):225-33.

Kaarela K, Kautiainen H. Continuous progression of radiological destruction in
seropositive rheumatoid arthritis. J] Rheumatol 1997;24(7):1285-7.

Bohndorf K, Schalm J. Diagnostic radiography in rheumatoid arthritis: benefits and
limitations. Bailliere's Clinical Rheumatology 1996;10(3):399-407.

Ostergaard M, Hansen M, Stoltenberg M, Jensen K, Szkudlarek M, Pedersen-
Zbinden B, et al. New Radiographic Bone Erosions in the Wrists of Patients With
Rheumatoid Arthritis Are Detectable With Magnetic Resonance Imaging a Median
of Two Years Earlier. Arthritis Rheum 2003;48(8):2128-31.

Dohn U, Ejbjerg B, Court-Payen M, Hasselquist M, Narvestad E, Szkudlarek M, et
al. Are bone erosions detected by magnetic resonance imaging and ultrasonography
true erosions? A comparison with computed tomography in rheumatoid arthritis
metacarpophalangeal joints. Arthritis Research Therapy 2006;8(4):R110.

McGonagle D, Conaghan P, O’Connor P, Gibbon W, Green M, Wakefield R, et al.
The relationship between synovitis and bone changes in early untreated rheumatoid

arthritis: a controlled magnetic resonance imaging study Arthritis Rheum
1999;42:1706-11.

Boyle W, Simonet W, Lacey D. Osteoclast differentiation and activation. Nature
2003;423:337-42.

Kanis J, Melton LI, Christiansen C, Johnston C, Khaltaev N. The diagnosis of
osteoporosis. J Bone Miner Res 1994;9(8):1137-41.

Dempster DW, Shane E, Horbert W, Lindsay R. A simple method for correlative
light and scanning electron microscopy of human iliac crest bone biopsies:

Qualitative observations in normal and osteoporotic subjects. Journal of Bone and
Mineral Research 1986;1(1):15-21.

Wade SW, Strader C, Fitzpatrick LA, Anthony MS, O’Malley CD. Estimating
prevalence of osteoporosis: examples from industrialized countries. Archives of
Osteoporosis 2014;9(1):1-10.

Marshall D, Johnell O, Wedel H. Meta-analysis of how well measures of bone
mineral density predict occurrence of osteoporotic fractures. BMJ 1996;312:1254-9.

Melton LJ, Chrischilles EA, Cooper C, Lane AW, Riggs BL. How Many Women
Have Osteoporosis? Journal of Bone and Mineral Research 2005;20(5):886-92.

Conradie M, Conradie M, Kidd M, Hough S. Bone density in black and white South
African women: contribution of ethnicity, body weight and lifestyle. Archives of
Osteoporosis 2014;9(1):1-12.

Haugeberg G, Uhlig T, Falch JA, Halse JI, Kvien TK. Bone mineral density and
frequency of osteoporosis in female patients with rheumatoid arthritis: Results from

394 patients in the Oslo County rheumatoid arthritis register. Arthritis &
Rheumatism 2000;43(3):522-30.

Adler RA. Osteoporosis in men: a review. Bone Research 2014;2:14001.

99



120.

121.

122.

123.

124.

125.

126.

127.

128.

129.

130.

131.

132.

133.

134.

Haugeberg G, Uhlig T, Falsh J, Halse J, Kvien T. Reduced bone mineral density in
male rheumatoid arthritis patients: frequencies and associated demographic and
disease variables in ninety-four patients in the Oslo County register. Arthritis Rheum
2000;43:2776-84.

Lodder M, Haugeberg G, Lems W, Uhlig T, Orstavik R, Kostense P, et al.
Radiological damage is associated with low BMD and vertebral deformities in
rheumatoid arthritis. The Oslo-Truro-Amsterdam (OSTRA) collaborative study
Arthritis Rheum Arthritis Care Res 2003;49:209—15.

Vis M, B@yesen P, Hoff M, Haavardsholm E, Haugeberg G, Uhlig T, et al.
Generalised bone loss during 5 years in female rheumatoid arthritis patients with
established disease. Rheumatoid arthritis: biologicals and bone 2011:51.

Sambrook P, Spector T, Seeman E, Bellamy N, Buchanan R, Duffy D, et al.
Osteoporosis in rtheumatoid arthritis. A monozygotic co-twin control study. Arthritis
Rheum 1995;38:806-9.

Huusko T, Korpela M, Karppi P, Avikainen V, Kautiainen H, Sulkava R. Threefold
increased risk of hip fractures with rheumatoid arthritis in Central Finland. Ann
Rheum Dis 2001;60:521-2.

Cooper C, Coupland C, Mitchell M. Rheumatoid arthritis, corticosteroid therapy and
hip fracture. Ann Rheum Dis 1995;54:49-52.

van Staa T, Geusens P, Bijlsma J, Leutkens H, Cooper C. Clinical assessment of the
long-term risk of fracture in patients with rheumatoid arthritis. Arthritis Rheum
2006;54:3104-1.

Brooks P. The burden of musculoskeletal disease-a global perspective. Clin
Rheumatol 2006;25:778-81.

International Society for Clinical Densitometry Official Positions. www.iscd.org.
Updated 2007. [cited Accessed July 2008.].

Walsh M, Kim N, Kadono Y, Rho J, Lee S, Lorenzo J, et al. Osteoimmunology:
interplay between the immune system and bone metabolism. Annu Rev Immunol
2006;24:33-63.

Szulc P, Bauer D. Biochemical Markers of Bone Turnover in Osteoporosis. In:
Marcus R, Feldman D, Dempster DW, Luckey M, Cauley JA, editors. Osteoporosis:
Two-Volume Set. MA: Elsevier Science; 2013. p. 1573-610.

Singer FR, Eyre DR. Using biochemical markers of bone turnover in clinical
practice. Cleveland Clinic Journal of Medicine 2008 October 1, 2008;75(10):739-50.

Seibel MJ, Woitge HW. Basic Principles and Clinical Applications of Biochemical
Markers of Bone Metabolism. Journal of Clinical Densitometry 1999;2(3):299-321.

Garnero P, Delmas P. Assessment of the serum levels of bone alkaline phosphatase
with a new immunoradiometric assay in patients with metabolic bone disease. The
Journal of Clinical Endocrinology & Metabolism 1993;77(4):1046-53.

Garnero P, Grimaux M, Seguin P, Delmas PD. Characterization of immunoreactive
forms of human osteocalcin generated in vivo and in vitro. Journal of Bone and
Mineral Research 1994;9(2):255-64.

100



135.

136.

137.

138.

139.

140.

141.

142.

143.

144.

145.

146.

147.

148.

Suvanto-Luukkonen E, Risteli L, Sundstrom H, Penttinen J, Kauppila A, Risteli J.
Comparison of three serum assays for bone collagen formation during
postmenopausal estrogen—progestin  therapy. Clinica Chimica Acta 1997
10/31/;266(2):105-16.

Chipman S, Sweet H, McBride D. Defective proa2(I) collagen synthesis in a
recessive mutation in mice: a model of human osteogenesis imperfect. Proceeding
National Academy Science 1993;90:1701-5.

Diaz-Martin M, Traba M, De La Piedra C, Guerrero R, Méndez-Davila C, Garcia De
La Pefia E. Aminoterminal propeptide of type I collagen and bone alkaline
phosphatase in the study of bone metastases associated with prostatic carcinoma.
Scandinavian Journal of Clinical & Laboratory Investigation 1999;59(2):125-32.

Ducy P, Desbois C, Boyce B, Pinero G, Story B, Dunstan C, et al. Increased bone
formation in osteocalcin-deficient mice. 1996.

Eastell R, Colwell A, Hampton L, Reeve J. Biochemical Markers of Bone Resorption
Compared with Estimates of Bone Resorption from Radiotracer Kinetic Studies in
Osteoporosis. Journal of Bone and Mineral Research 1997;12(1):59-65.

Alvarez L, RicOs C, Peris P. Components of biological variation of biochemical
markers of bone turnover in Paget's bone disease. Bone 2000;26:571-6.

Gielen E, O’Neill T, Pye S, Adams J, Ward K, Wu F, et al. Bone turnover markers
predict hip bone loss in elderly European men: results of the European Male Ageing
Study (EMAS). Osteoporos Int 2014 2014/09/16:1-11.

Garnero P, Sornay-Rendu E, Duboeuf F, Delmas PD. Markers of Bone Turnover
Predict Postmenopausal Forearm Bone Loss Over 4 Years: The OFELY Study.
Journal of Bone and Mineral Research 1999;14(9):1614-21.

Vasikaran S, Eastell R, Bruyére O, Foldes A, Garnero P, Griesmacher A, et al.
Markers of bone turnover for the prediction of fracture risk and monitoring of
osteoporosis treatment: a need for international reference standards. Osteoporos Int
2011;22(2):391-420.

Garnero P, Sornay-Rendu E, Claustrat B, Delmas PD. Biochemical Markers of Bone
Turnover, Endogenous Hormones and the Risk of Fractures in Postmenopausal
Women: The OFELY Study. Journal of Bone and Mineral Research
2000;15(8):1526-36.

Ross PD, Kress BC, Parson RE, Wasnich RD, Armour KA, Mizrahi IA. Serum Bone
Alkaline Phosphatase and Calcaneus Bone Density Predict Fractures: A Prospective
Study. Osteoporos Int 2000 2000/01/01;11(1):76-82.

Garnero P, Delmas P. Biochemical markers of bone turnover in osteoporosis. In: M
M, D F, J K, editors. Osteoporosis. 2. 2nd ed. San Diego, CA: Academic Press; 2001.
p. 459-77.

El Badawy S, Abdel Azeem H, Rashed R, Hussein O, El Badawy A, Mortagy A.
Egyptien Guidlines for the diagnosis and managment of osteoporosis. Cairo: Servier;
2007.

Deodhar A, Woolf A. Bone mass measurement and bone metabolism in rheumatoid
arthritis: A review. British J Rheumatol 1996;35:309-22.

101



149.

150.

151.

152.

153.

154.

155.

156.

157.

158.

159.

160.

161.

162.

Bultink I, Vis M, van der Horst-Bruinsma I, Lems W. Inflammatory Rheumatic
Disorders and Bone. Curr Rheumatol Rep 2012;14:224-30.

Penrod J, Smith A, Terwilliger S, Gueldner SH. Demographic Perspectives: The
Magnitude of Concern. In: Gueldner SH, Grabo TN, Newman ED, Cooper DR,
editors. Osteoporosis: clinical guidelines for prevention, diagnosis, and management.
New York: Springer Publishing Company; 2007. p. 9-18.

Kennedy D, Smith G, Grey M, Jasani M, Buchanan W. Osteoporosis in patients with
rheumatoid arthritis. Annals of the rheumatic diseases 1975;34(6):542.

Compston J, Crawley E, Evans C, O'Sullivan M. Spinal trabecular bone mineral
content in patients with non-steroid treated rheumatoid arthritis. Ann Rheum
1988;47:660-4.

Butler R, Davey M, Worsfield M, Sharp C. Bone mineral content in patients with
rheumatoid arthritis: relationship to low dose steroid therapy Br J Rheumatol
1991;30:86-90.

Harris SS, Dawson-Hughes B. Weight, body composition, and bone density in
postmenopausal women. Calcif Tissue Int 1996;59(6):428-32.

Tengstrand B, Hafstrom I. Bone mineral density in men with rheumatoid arthritis is
associated with erosive disease and sulfasalazine treatment but not with sex
hormones. The Journal of Rheumatology 2002 November 1, 2002;29(11):2299-305.

Seeman E, Tsalamandris C, Formica C, Hopper JL, McKay J. Reduced femoral neck
bone density in the daughters of women with hip fractures: The role of low peak
bone density in the pathogenesis of osteoporosis. Journal of Bone and Mineral
Research 1994;9(5):739-43.

Rass P, Pakozdi A, Lakatos P, Zilahi E, Sipka S, Szegedi G, et al. Vitamin D
receptor gene polymorphism in rheumatoid arthritis and associated osteoporosis.
Rheumatology International 2006;26(11):964-71.

Morin S, Tsang JF, Leslie WD. Weight and body mass index predict bone mineral
density and fractures in women aged 40 to 59 years. Osteoporos Int 2009;20(3):363-
70.

Smith E, Gilligan C. Physical activity effects on bone metabolism Cakcif Tissue Int
1991;49:S50-4.

Madsen O, Serensen O, Egsmose C. Bone quality and bone mass as assessed by
quantitative ultrasound and dual energy x ray absorptiometry in women with
rheumatoid arthritis: relationship with quadriceps strength. Ann Rheum Dis
2002;61:325-9.

Hékkinen A, Sokka T, Kotaniemi A, Hannonen P. A randomized two-year study of
the effects of dynamic strength training on muscle strength, disease activity,
functional capacity, and bone mineral density in early rheumatoid arthritis. Arthritis
& Rheumatism 2001;44(3):515-22.

Gough A, Lilley J, Eyre S, Holder R, Emery P. Generalised bone loss in patients
with early rheumatoid arthritis. Lancet 1994;344:23-7.

102



163.

164.

165.

166.

167.

168.

169.

170.

171.

172.

173.

174.

175.

Pacifici R, Rifas L, Teitelbaum S, Slatopolsky E, McCracken R, Bergfeld M, et al.
Spontaneous release of interleukin 1 from human blood monocytes reflects bone

formation in idiopathic osteoporosis. Proceedings of the National Academy of
Sciences 1987;84(13):4616-20.

Haugeberg G, Lodder M, Lems W, Uhlig T, Orstavik R, Dijkmans B, et al. Hand
cortical bone mass and its associations with radiographic joint damage and fractures
in 50-70 year old female patients with rheumatoid arthritis: cross sectional Oslo-
Truro-Amsterdam (OSTRA) collaborative study Annals rheumatic diseases

2004;63(10):1331-4.

Forsblad d’Elia H, Larsen A, Waltbrand E, Kvist G, Mellstrom D, Saxne T, et al.
Radiographic joint destruction in postmenopausal rheumatoid arthritis is strongly
associated with generalised osteoporosis. Ann Rheum Dis 2003;62:617-23.

Koh J-M, Khang Y-H, Jung C-H, Bae S, Kim D, Chung Y-E, et al. Higher
circulating hsCRP levels are associated with lower bone mineral density in healthy

pre- and postmenopausal women: evidence for a link between systemic inflammation
and osteoporosis. Osteoporos Int 2005 2005/10/01;16(10):1263-71.

Lodder M, de Jong Z, Kostense P, Molenaar E, Staal K, Voskuyl A, et al. Bone
mineral density in patients with rheumatoid arthritis: relation between disease
severity and low bone mineral density. Arthritis Rheum Dis 2004;63:1576-80.

di Munno O, Mazzantini M, Sinigaglia L, Bianchi G, Minisola G, Muratore M, et al.
Effect of low dose methotrexate on bone density in women with rheumatoid arthritis:
results from a multicenter cross-sectional study J Rheumatol 2004;31:1305-9.

Van Staa TP, Leufkens HGM, Abenhaim L, Zhang B, Cooper C. Use of Oral
Corticosteroids and Risk of Fractures. Journal of Bone and Mineral Research
2000;15(6):993-1000.

Marystone JF, Barrett-Connor EL, Morton DJ. Inhaled and oral corticosteroids: their
effects on bone mineral density in older adults. American Journal of Public Health
1995 1995/12/01;85(12):1693-5.

Van Staa T, Leuftkens H, Cooper C. The epidemiology of corticosteroid-induced
osteoporosis: a meta-analysis. Osteoporos Int 2002;13(10):777-87.

van Everdingen AA, Jacobs JW, van Reesema DRS, Bijlsma JW. Low-dose
prednisone therapy for patients with early active rheumatoid arthritis: clinical
efficacy, disease-modifying properties, and side effects: a randomized, double-blind,
placebo-controlled clinical trial. Annals of internal medicine 2002;136(1):1-12.

Laan R, van Riel P, van Earning L, Lemmens J, Ruijs S, van de Putte L. Vertebral
osteoporosis in theumatoid arthritis patients: effect of low dose prednisolone therapy
Br J Rheumatol 1992;21:91-6.

Hajiroussou V, Webley M. Prolonged low-dose corticosteroid therapy and
osteoporosis in theumatoid arthritis. Annals of the Rheumatic Diseases 1984;43:24-7.

Morton DJ, Barrett-Connor EL, Schneider DL. Nonsteroidal Anti-Inflammatory
Drugs and Bone Mineral Density in Older Women: The Rancho Bernardo Study.
Journal of Bone and Mineral Research 1998;13(12):1924-31.

103



176.

177.
178.

179.

180.

181.

182.

183.

184.

185.

186.

187.

188.

189.

Carbone LD, Tylavsky FA, Cauley JA, Harris TB, Lang TF, Bauer DC, et al.
Association Between Bone Mineral Density and the Use of Nonsteroidal Anti-

Inflammatory Drugs and Aspirin: Impact of Cyclooxygenase Selectivity. Journal of
Bone and Mineral Research 2003;18(10):1795-802.

Schwartz A, Leonidas J. Methotrexate osteopathy. Skeletal Radiol 1984;11:13-6.

Xian C, Cool J, Scherer M, Macsai C, Fan C, Covino M, et al. Cellular mechanisms
for methotrexate chemotherapy-induced bone growth defects. Bone 2007;41:842-50.

Zonneveld IM, Bakker WK, Dijkstra PF, Bos JD, van Soesbergen RM, Dinant HJ.
Methotrexate osteopathy in long-term, low-dose methotrexate treatment for psoriasis
and rheumatoid arthritis. Archives of dermatology 1996;132(2):184-7.

Preston SJ, Diamond T, Scott A, Laurent MR. Methotrexate osteopathy in rheumatic
disease. Annals of the Rheumatic Diseases 1993 August 1, 1993;52(8):582-5.

Minaur N, Kounali D, Vedi S, Compston J, Beresford J, Bhalla A. Methotrexate in
the treatment of rheumatoid arthritis. II. In vivo effects on bone mineral density.
Rheumatology (Oxford) 2002;41:741-9.

Dimitroulas T, Nikas SN, Trontzas P, Kitas GD. Biologic therapies and systemic
bone loss in rheumatoid arthritis. Autoimmunity Reviews 2013 8//;12(10):958-66.

Vis M, Havaardsholm EA, Haugeberg G, Uhlig T, Voskuyl AE, van de Stadt RJ, et
al. Evaluation of bone mineral density, bone metabolism, osteoprotegerin and
receptor activator of the NF«kB ligand serum levels during treatment with infliximab
in patients with rheumatoid arthritis. Annals of the Rheumatic Diseases
2006;65(11):1495-9.

Hoff M, Kvien TK, Kilvesten J, Elden A, Kavanaugh A, Haugeberg G. Adalimumab
reduces hand bone loss in rheumatoid arthritis independent of clinical response:
subanalysis of the PREMIER study. BMC musculoskeletal disorders 2011;12(1):54.

Haugeberg G, Helgetveit KB, Forre @, Garen T, Sommerseth H, Proven A.
Generalized bone loss in early theumatoid arthritis patients followed for ten years in
the biologic treatment era. BMC musculoskeletal disorders 2014;15(1):289.

Grossman JM, Gordon R, Ranganath VK, Deal C, Caplan L, Chen W, et al.
American College of Rheumatology 2010 recommendations for the prevention and
treatment of glucocorticoid-induced osteoporosis. Arthritis Care & Research

2010;62(11):1515-26.

Delmas PD. Treatment of postmenopausal osteoporosis. The Lancet 2002;359:2018-
26.

Delmas PD, Bjarnason NH, Mitlak BH, Ravoux A-C, Shah AS, Huster WJ, et al.
Effects of Raloxifene on Bone Mineral Density, Serum Cholesterol Concentrations,
and Uterine Endometrium in Postmenopausal Women. New England Journal of

Medicine 1997;337(23):1641-7.

Kendler DL, Roux C, Benhamou CL, Brown JP, Lillestol M, Siddhanti S, et al.
Effects of denosumab on bone mineral density and bone turnover in postmenopausal
women transitioning from alendronate therapy. Journal of Bone and Mineral
Research 2010;25(1):72-81.

104



190.

191.

192.

193.

194.

195.

196.

197.

198.

199.

200.

201.

202.

203.

Mawatari T, Miura H, Hamai S, Shuto T, Nakashima Y, Okazaki K, et al. Vertebral
strength changes in rheumatoid arthritis patients treated with alendronate, as assessed

by finite element analysis of clinical computed tomography scans: A prospective
randomized clinical trial. Arthritis & Rheumatism 2008;58(11):3340-9.

Hall GM, Daniels M, Doyle DV, Spector TD. Effect of hormone replacement
therapy on bone mass in rheumatoid arthritis patients treated with and without
steroids. Arthritis & Rheumatism 1994;37(10):1499-505.

Peretz A, Moris M, Willems D, Bergmann P. Is bone alkaline phosphatase an
adequate marker of bone metabolism during acute corticosteroid therapy. Clinical
Chemistery 1996;42:102-3.

Chopin F, Garnero P, le Henanff A, Debiais F, Daragon A, Roux C, et al. Long-term
effects of infliximab on bone and cartilage turnover markers in patients with
rheumatoid arthritis. Annals of the Rheumatic Diseases 2008 March 1,
2008;67(3):353-7.

Coulson K, Reed G, Gilliam B, Kremer J, Pepmueller P. Factors influencing fracture
risk, T score, and management of osteoporosis in patients with theumatoid arthritis in
the consortium of rheumatology researchers of North American Registry. J Clin
Rheumatol 2009;15(4):155-60.

Lane N. Metabolic bone disease. In: Firestein G, Budd R, Harris E, Mclnnes I,
Ruddy S, Sergent J, editors. Kelley's textbook of rheumatology. 8th ed. Philadelphia:
Elsevier; 2009. p. 1579-99.

Arslan S, Celiker R, Karabudak R. Cumulative Corticosteroid Doses and
Osteoporosis in Patients with Multiple Sclerosis Archives of rheumatology
2010;25(4):191-5.

Van Staa T, Leutkens H, Abenhaim L, Zhang B, Cooper C. Oral corticosteroids and
fracture risk: relationship to daily and cumulative doses. Rheumatology
2000;39(12):1383-9.

Kirwan J, Reeback J. Stanford health assessment questionnaire modified to assess
disability in British patients with rheumatoid arthritis Rheumatol 1986;25(2):206-9.

Felson D, Anderson J, Boers M, Bombardier C, Chernoff M, Fried B, et al. The
American College of Rheumatology preliminary core set of disease activity measures
for rheumatoid arthritis clinical trials: The Committee on Outcome Measures in
Rheumatoid Arthritis Clinical Trials. Arthritis Rheum 1993;36:729-40.

Escalante A, del Rincn I. How much disability in rheumatoid arthritis is explained by
rheumatoid arthritis? . Arthritis Rheum 1999;42:1712-21.

Bruce B, Fries J. The health assessment questionnaire (HAQ). Clinical and
experimental rheumatology 2005;23(5):S14.

Droyvold WB, Nilsen TIL, Kruger O, Holmen TL, Krokstad S, Midthjell K, et al.
Change in height, weight and body mass index: Longitudinal data from the HUNT
Study in Norway. Int J Obes 2006;30(6):935-9.

McRae R. Clinical orthopedic examination. Churchill Livingstone: Elsevier; 2010.

105



204.

205.

206.

207.

208.

209.
210.

211.

212.

213.

214.

215.

216.

Turesson C, O’Fallon W, Crowson C, Gabriel S, Matteson E. Occurrence of extra-
articular disease manifestations is associated with excess mortality in a community
based cohort of patients with theumatoid arthritis. J Rheumatol 2002;29:62-7.

Bain B, Lewis S, Bates I. Basic haematological technique. In: Lewis S, Bates I,
editors. Dacie and Lewis practical haematology. 10 th ed. Churchill Livingstone;
2006. p. 25-57.

Knijff-Dutmer E, Drossaers-Bakker W, Verhoeven A, van der Sluijs Veer G, Boers
M, van der Linden S, et al. Rheumatoid factor measured by fluoroimmunoassay: a

responsive measure of rheumatoid arthritis disease activity that is associated with
joint damage. Annals of the Rheumatic Diseases 2002;61(7):603-7.

Vossenaar ER, van Venrooij WJ. Anti-CCP antibodies, a highly specific marker for
(early) rheumatoid arthritis. Clinical and Applied Immunology Reviews
2004;4(4):239-62.

Orum O, Hansen M, Jensen C, Serensen H, Jensen L, Herslev-Petersen K, et al.
Procollagen type I N-terminal propeptide (PINP) as an indicator of type I collagen
metabolism: ELISA development, reference interval, and hypovitaminosis D induced
hyperparathyroidism. Bone 1996;19(2):157-63.

Technology Elecsys® ECL: Roche Diagnostics; 2014.

Pagani F, Bonetti G, Stefini F, Panteghini M. Evaluation of a fully automated assay
measure C-Telopeptide of Type I Collagen in serum. Clin Chem Lab Med
2000;38(11):1111-3.

Chen J-T, Hosoda K, Hasumi K, Ogata E, Shiraki M. Serum N-Terminal Osteocalcin
is a good indicator for estimating responders to hormonal replacement therapy in
postmenopausal women. J Bone Miner Res 1996;11(11):1784-92.

Richmond B. DXA scanning to diagnose osteoporosis: Do you know what the results
mean? Cleveland Clin J Med 2003;70(4):353-60.

Ursum J, Bos WH, van de Stadt RJ, Dijkmans BA, van Schaardenburg D. Different
properties of ACPA and IgM-RF derived from a large dataset: further evidence of
two distinct autoantibody systems. Arthritis Research and Therapy 2009;11(3):R75.

Pedersen M, Jacobsen S, Klarlund M, Pedersen B, Wiik A, Wohlfahrt J, et al.
Environmental risk factors differ between rheumatoid arthritis with and without auto-
antibodies against cyclic citrullinated peptides. Arthritis Research & Therapy
2006;8(4):R133.

Ursum J, Bos WH, van Dillen N, Dijkmans BA, van Schaardenburg D. Research
article Levels of anti-citrullinated protein antibodies and IgM rheumatoid factor are
not associated with outcome in early arthritis patients: a cohort study. Arthritis
Research & Therapy 2010;12:R8.

Kastbom A, Strandberg G, Lindroos A, Skogh T. Anti-CCP antibody test predicts the
disease course during 3 years in early rheumatoid arthritis (the Swedish TIRA
project). Annals of the Rheumatic Diseases 2004;63(9):1085-9.

106



217.

218.

219.

220.

221.

222.

223.

224.

225.

226.

227.

228.

229.

Wells G, Becker J-C, Teng J, Dougados M, Schiff M, Smolen J, et al. Validation of
the 28-joint Disease Activity Score (DAS28) and European League Against
Rheumatism response criteria based on C-reactive protein against disease
progression in patients with rheumatoid arthritis, and comparison with the DAS28

based on erythrocyte sedimentation rate. Annals of the Rheumatic Diseases
2009;68(6):954-60.

Kushner 1. C-reactive protein in rheumatology. Arthritis & Rheumatism
1991;34(8):1065-8.

Seegobin SD, Ma MH, Dahanayake C, Cope AP, Scott DL, Lewis CM, et al. ACPA-
positive and ACPA-negative rheumatoid arthritis differ in their requirements for
combination DMARDs and corticosteroids: secondary analysis of a randomized
controlled trial. Arthritis research & therapy 2014;16(1):R13.

Hall GM, Spector TD, Delmas PD. Markers of bone metabolism in postmenopausal
women with rheumatoid arthritis. Arthritis & Rheumatism 1995;38(7):902-6.

Cortet B, Flipo R, Pigny P, Duquesnoy B, Boersma A, Marchandise X, et al. Is bone
turnover a determinant of bone mass in rheumatoid arthritis? The Journal of
rheumatology 1998;25(12):2339-44.

Harre U, Georgess D, Bang H, Bozec A, Axmann R, Ossipova E, et al. Induction of
osteoclastogenesis and bone loss by human autoantibodies against citrullinated
vimentin. The Journal of clinical investigation 2012;122(5):1791-802.

Eastell R, Hart S. Bone turnover markers in clinical practice. In: Trull A, Demers L,
Holt D, Johnston A, Tredger J, editors. Biomarkers of Disease: An Evidence-Based
Approach. 1st ed. New York: Cambridge University Press; 2002. p. 99-114.

Gheita T, Fawzy S, Rizk A, Hussein H. Impaired bone formation and osteoporosis in
postmenopausal elderly onset rheumatoid arthritis patients. The Egyptian
Rheumatologist 2011;33(3):155-62.

Pietschmann P, Machold KP, Wolosczuk W, Smolen JS. Serum osteocalcin
concentrations in patients with rheumatoid arthritis. Annals of the Rheumatic
Discases 1989;48(8):654-7.

Forslind K, Ahlmén M, Eberhardt K, Hafstrom I, Svensson B. Prediction of
radiological outcome in early rheumatoid arthritis in clinical practice: role of
antibodies to citrullinated peptides (anti-CCP). Annals of the Rheumatic Diseases
2004;63(9):1090-5.

Hecht C, Englbrecht M, Rech J, Schmidt S, Araujo E, Engelke K, et al. Additive
effect of anti-citrullinated protein antibodies and rheumatoid factor on bone erosions
in patients with RA. Annals of the Rheumatic Diseases, 2014.

van Steenbergen HW, Ajeganova S, Forslind K, Svensson B, van der Helm-van Mil
AHM. The effects of rheumatoid factor and anticitrullinated peptide antibodies on
bone erosions in rheumatoid arthritis. Annals of the Rheumatic Diseases
2015;74(1):e3.

Mohsen M, Afifi A, Al-Bagoury 1. The effect of inflammation on axial bone mass
and bone turnover in premenopausal Egyptian women with rheumatoid arthritis.
International Journal of Osteoporosis & Metabolic Disorders 2012;5(1):13-24.

107



230.

231.

232.

233.

234.
235.

236.

237.

238.

239.

240.

241.

242.

Hansen M, Florescu A, Stoltenberg M, Padenphant J, Pedersen-zbinden B, Herslev-
petersen K, et al. Bone Loss in Rheumatoid Arthritis: Influence of disease activity,
duration of the disease, functional capacity, and corticosteroid treatment.
Scandinavian Journal of Rheumatology 1996;25(6):367-76.

Ohmura K, Terao C, Maruya E, Katayama M, Matoba K, Shimada K, et al. Anti-
citrullinated peptide antibody-negative RA 1is a genetically distinct subset: a
definitive study using only bone-erosive ACPA-negative rheumatoid arthritis.
Rheumatology 2010;49(12):2298-304.

Forslind K, Keller C, Svensson B, Hafstrom I, Group BS. Reduced bone mineral
density in early rheumatoid arthritis is associated with radiological joint damage at
baseline and after 2 years in women. The Journal of Rheumatology
2003;30(12):2590-6.

Als OS, Gotfredsen A, Riis BJ, Christiansen C. Are disease duration and degree of
functional impairment determinants of bone loss in rheumatoid arthritis? Annals of
the Rheumatic Diseases 1985;44(6):406-11.

Heaney RP. Is the paradigm shifting? Bone 2003;33(4):457-65.

Hashimoto J, Garnero P, van der Heijde D, Miyasaka N, Yamamoto K, Kawai S, et
al. Humanized anti-interleukin-6-receptor antibody (tocilizumab) monotherapy is
more effective in slowing radiographic progression in patients with rheumatoid
arthritis at high baseline risk for structural damage evaluated with levels of
biomarkers, radiography, and BMI: data from the SAMURAI study. Modern
Rheumatology 2011;21(1):10-5.

Baker JF, George M, Baker DG, Toedter G, Von Feldt JM, Leonard MB.
Associations between body mass, radiographic joint damage, adipokines and risk
factors for bone loss in rheumatoid arthritis. Rheumatology 2011;50(11):2100-7.

Baker JF, Ostergaard M, George M, Shults J, Emery P, Baker DG, et al. Greater
body mass independently predicts less radiographic progression on X-ray and MRI
over 1-2 years. Annals of the Rheumatic Diseases 2014.

Oh DK, Ciaraldi T, Henry RR. Adiponectin in health and disease. Diabetes, Obesity
and Metabolism 2007;9(3):282-9.

Ebina K, Fukuhara A, Ando W, Hirao M, Koga T, Oshima K, et al. Serum
adiponectin concentrations correlate with severity of rheumatoid arthritis evaluated
by extent of joint destruction. Clinical rheumatology 2009;28(4):445-51.

Kuper HH, van Leeuwen MA, van Riel PL, Prevoo ML, Houtman PM, Lolkema WF,
et al. Radiographic damage in large joints in early rheumatoid arthritis: relationship
with radiographic damage in hands and feet, disease activity, and physical disability.
Rheumatology 1997;36(8):855-60.

Biver E, Chopin F, Coiffier G, Brentano TF, Bouvard B, Garnero P, et al. Bone
turnover markers for osteoporotic status assessment? A systematic review of their
diagnosis value at baseline in osteoporosis. Joint Bone Spine 2012;79(1):20-5.

Zhu T, Griffith J, Qin L, Hung VY, Fong T-N, Kwok A, et al. Bone Density and
Microarchitecture: Relationship Between Hand, Peripheral, and Axial Skeletal Sites
Assessed by HR-pQCT and DXA in Rheumatoid Arthritis. Calcif Tissue Int
2012;91(5):343-55.

108



ANNEX T
The 2010 American College of Rheumatology/European League
Against Rheumatism classification criteria for rheumatoid
arthritis

Target population (Who should be tested?): Patients who:
1) have at least 1 joint with definite clinical synovitis (swelling)
2) with the synovitis not better explained by another disease

Classification criteria for RA (score-based algorithm: add score of categories
A-D;

A score of 6/10 is needed for classification of a patient as having definite
RA)

Score
A. Joint involvement
1. 1 large joint. 0
2. 2-10 large joints 1
3. 1-3 small joints (with or without involvement of large
joints) 2
4. 4-10 small joints (with or without involvement of large
joints) 3
5. > 10 joints (at least 1 small joint) 5
B. Serology (at least 1 test result is needed for classification)
1. Negative RF and negative ACPA 0
2. Low-positive RF or low-positive ACPA 2
3. High-positive RF or high-positive ACPA 3

C. Acute-phase reactants (at least 1 test result is needed for

classification) 0
1. Normal CRP and normal ESR 1
2. Abnormal CRP or abnormal ESR

D. Duration of symptoms
1. <6 weeks
2. >6 weeks 1



ANNEX I1 *®

Health Assessment Questionnaire

Name: Date:

In this section we are interested in learning how your illness affects your ability to function in daily life.
Please feel free to add any comment on the bake of this page.

Please check the response which best describes your usual abilities Over the Past Week.

Without With With Unable
Any Some much to do
difficulty difficulty difficulty
DRESSING & GROOMING
Are you able to:

1. Dress yourself, including shoelaces and

buttonS? O 0 [] n
2. Shampoo your hair? 0 O [] [
ARISING
Are you able to:
3. Stand up from an armless straight chair? . [ 0 0
4. Get in and out of bed? 0 0 [] []
EATING
Are you able to:
5. Cut your meat? 0 0 u u
6. Lift a full cup or glass to your mouth? 0 0 [ [
7. Open a new milk carton? [ [ N N
WALKING
Are you able to:
8. Walk outdoors on flat ground? 5 5 0 0
9. Climb up five steps? 0 O (] (]
Please check any AIDS OR DEVICES that you usually use for any of the above activities:
[J Devices used for dressing [J  Built up or special utensils [J Crutches
(button hook, zipper pull, etc.) [] Cane (1 Wheelchair
[J  Special or built up chair [J  Walker
Please check any categories for which you usually need HELP FROM ANOTHER PERSON:
[J Dressing and grooming [J  Arising

[J Eating [J Walking



Please check the response which best describes your usual abilities Over the Past Week.

Without With With Unable
Any Some much to do
difficulty difficulty difficulty
HYGIENE
Are you able to:
10. Wash and dry your body? [ [ N N
11. Take a tub bath? . . - -
0 0 [] []
12. Get on and off the toilet?
REACH
Are you able to:
13. Reach and get down a 5-pound object (such
as a bag of sugar) from just above your
head? . . . .
14. Bend down to pick up clothing from the
floor? U U [] N
GRIP
Are you able to:
15. Open car doors? 0 0 0 0
16. Open previously opened jars? U U U i
17. Turn faucets on and off? u 0 N N
ACTIVITIES
Are you able to:
18. Run errands and shop? 0 0 0 0
19. Get in and out of a car? U U U [
0 0 [] []

20. Do chores such as vacuuming or yard work?

Please check any AIDS OR DEVICES that you usually use for any of the above activities:

[] Raised toilet seat '] Long-handled appliances in ~ [!  Jar opener (for jars previously
[] Bathtub seat the bathroom opened)
(] Bathtub bar "] Long-handled appliances for [ Other (specify)

reach

Please check any categories for which you usually need HELP FROM ANOTHER PERSON:
[] Hygiene []  Gripping and opening things
[]  Reach {1 Errands and chores



ANNEX 111 ¢9

Disease Activity Score Index 28 (DAS 28)

DAS28 with 4 variables:

DAS28 = 0.56V(TEN28) + 0.28V(SW28) + 0.70Ln(ESR) + 0.014(GH)

TEN28
28 joint count for tenderness

SW28
28 joint count for swelling

LnESR
Natural logarithm of Western’s Erythrocyte Sedimentation Rate

GH
General health or patient’s global assessment of disease activity on Visual Analogue
Scale of 100mm.

DAS28 score Level of disease activity
<3.2 Low
3.2-5.1 Moderate
>5.1 High
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INTRODUCTION

Rheumatoid arthritis (RA) is a chronic inflammatory disease
characterized by swelling, tenderness and destruction of synovial joint,
leading to severe disability and premature mortality. "

Rheumatoid arthritis is not only characterized by inflammation in the
synovial tissue, but also involves the bone'” The interaction between the
inflammatory cascade and bone is characterized by a wide range of changes
in the bone remodeling not only at the site of inflammation but also at
skeletal sites remote from inflammation,”

Rheumatoid arthritis is accompanied by 3 types of bone involvement:
periarticular osteopenia, systemic osteoporosis and bone cerosions.'”
Periarticular osteopenia is one of the first radiclogical signs of RA, most

marked in early disease and is correlated with disease activity.™

Syslemic osteaporosis is recognized as an extra-articular complication
in RA.™" There is compelling evidence that this bone mass reduction is
associated with an increased risk of fracture™ A study proved that
osteoporosis in RA patients is ofien related to the use of corticosteroids,”™
but another population based study showed that cumulative disease damage
was the stronger predictor of reduced bone density and that other disease and
lifestyle factors have only 3 modest influence.”"™ [t was also sugested that
bone mass in RA is affected by disease dependent factors, such as functional
impairment and the activity of the inflammatory process itself, especially
early in the course of RA.'™

. é\/}' &



Bone erosions are radiographic hallmark of RA and reflect
unfavourable prognosis. They develop within the first months of disease
onset, their extent and severity reflects cumulative disease activity, "™

The pathophysiclogical mechanisms of the 3 different types of bone
involvemnent have previously been thought to be separate processes. A recent
study has suggested that both local and systemic bone destruction are
mediated by osteoclast activation.”"”" The skeletal system is a target organ for
RA, the relationship between focal erosions and generalized osteoporosis is
complicated and modified by many aspects of RA as well as other
factors 02

Dual energy x ray absorptiometry (DXA) is the gold standard for
assessing bone density, and the World health Organisation (WHO) definition
of ostcoporosis is based on this, The use of DXA may be limited by the
availability of equipment, cost, and reimbursement issues,"



AIM

The aim of this study is to assess osteoporosis in premencpausal BA
peticnts and its correlation with other disease parameters,




SUBJECTS

Forty female patients with RA will be recruited from those attending
the Outpatient Clinic of Physical Medicine, Rheumatology and
Behabilitation Department, Faculty of Medicine, Alexandra University
Hospital. The diagnosis of A will depend on the 2010 American College of
Rheumatology/Buropean  League  Against Rheumatism  (ACREULAR)
classification criteria for RA (Annex 1)."" The patients will be selected in

their premenopausal period to exclude postmenopausal and age related
OSIEOPOr0Sis.

Patients with a history of taking treatment for osteoporosis and those
with concurrent medical conditions known w affect bone metabolism

(including renal or liver disease, malignancy or endocrine disorders)'™ will
be excluded from the study.

Twenty age and sex matched healthy females to serve as control subjects
will be included in the study.

The study will be explained to the participants and an informed
consent will be given by each, afler approval from the local ethical

committee of Faculty of Medicine, Alexandria University.



METHODS

A. The following data will be obtained from each patient:

Lip
2.

Personal data (Name, age, sex, marital status and occupation),

History (age of menarche, history of smoking, coffee intake, dietary
habits).

History of present condition; (onset, disease duration, course,
Progression ...,

. Medication history; [the intake of glucocorticede, non stercidal anti-

inflammatory drugs (NSAIDS), Calcium, vitamin D, diseass
modifying antirheumatic drugs (DMARDS) and others].

B. Then each patient will be subjected to the following:

1.

Lh=a

Thorough  clinical evaluation with stress on  musculoskeletal
examination.!"™

Disease severity assessment by Disease Assessment Severity index 28
(DAS 28" (Annex II) and Health Assessment Questionnaire
(HAQ)"™ (Annex 1IN

- Routine  laboratory  investigations [hemoglobin, erythrocyte

sedimentation rate (ESR), C-reactive protein (CRP) and Latex
rheumatoid factor (RF)]./"™

. Bone markers (B- Cross Laps™™ Toml PINP®! and N-MID

Osteocalein™ ).

Plain X-ray (PXR) hands, wrist and feet that will be assessed by
Modified Sharp method 2%

Drual X-ray absorptiometry (DXA) (radius, femur and lumbar

spine).™



RESULTS

The results obtained will be assessed, tabulated and statistically
analyzed according to established statistical methods.

//45’;)/’6@@%
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DISCUSSION

The resultz will be discussed in view of achievement of the aim, their

significance and their comparison with previous related researches.




11

REFERENCES

Aletaha D, Weogi T, Silman Al, Funovits 1, Felson DT, Bingham C0O,
I, et al. 2010 Rheumatoid arthritis classification criteria. An american
college of rheumatology/european  league against rheumatism
collaborative initiative. Arthritis Rheum 2000;62(9):2569-81.

H Isomaki. Long-term outcome of rheumatoid arthritis, Scand J
Rheumatol Suppl 1992:21(s95):3-8.

Wolfe F. The natural history of rheumatoid arthritis. ] Rheumatol Suppl
1996;44:13-22.

Harrison BI, Hutchinson CE, J Adams J, Bruce IN, Herrick AL.
Assessing periarticular bone mineral density in patients with early
psoriatic  arthritis or rheumatoid arthritis.  Ann Rheum  Diis
2002:61:1007-11.

Sinigaglia [, Varenna M, Girasole G, Bianchi G. Epidemiology of
osteoporosis in rheumatic diseases. Rheum Dis Clin North Am
2006,32(4):631-58.

Vosse D, de Viam K. Osteoporosis in rheumatoid arthritis and
ankylosing spondylitis. Clin Exp Rheumnatol 2009;27(Suppl 55):562-7.
Young A. Extra-articular manifestations and complications of
rheumatoid  arthritis. Best Practice Research Clin  Rheumatol
2007:21(5):907-27.

van 5taa TP, Geusens P, Bijlsma JWJ, Leufkens HGM, Cooper C.
Clinical assessment of the long-term risk of fracture in patients with
theumatoid arthritis. Arthritis Rheum 2006;54(100:3104-12.



1%

13.

14,

15.

iz

Lems W F, [Njkmans B A. Should we look for osteoporosis in patients
with theumatoid arthritis? Ann Bheumn Dis 1998573257,

. Pve B8R, Marshall T, Gaffney K, Silman AJ, Symmons D, OMeill TW,

Influence of arthritis and non-arthritis related factors on areal bone
mineral density (BMDa) in women with longstanding inflammatory
polvarthritis: a primary care based inception cohort, BMOC
Musculoskeletal Disorders 2000,11:106.

. MCGonagle Tty G Conaghan PG, O'Connor P, Gibbon W, Green M,

Wakefield R, et al. The relationship between synovitis and bone
changes in carly untreated rheumatoid arthritis. A controlled magnetic
resonance imaging study, Arthritis Rheum 1999:42(8)1706-11.
Solomon DH, Finkelstein 15, Shadick N, LeBoff M5, Winaliski C,
Stedman M, et al. The relationship between focal erosions and
generalized ostooporosis in postmenopausal women with rheumatoid
arthritis: the osteoporosis in theumatoid arthritis (OPiRA) cohort study.
Arthritis Rheum 2009;60(6):1624-31.

Gravallese EM, Manning C, Tsay A, Naito A, Pan C, Amento E, et al.
Synovial tissee in rheumatoid anthntis is a source of osteoclast
differentiation factor, Arthritis Rheum 2000;43(2):250-8,

Kanis JA, WHO study group. WHO study document. Assessment of
fracture risk and its application to screening for postmenopausal
osteoporosis:  Synopsis of a WHO report. Osteoporosis Int
1994:4(6):368-81.

Lane WE. Metabolic bone disease. In: Firestein G5, Budd RC, Harris
ED, McInnes IB, Ruddy 5, Sergent J5, editors. Kelley's textbook of
rheumatology. 8th ed. Philadelphia: Elsevier; 2009, p. 1579-99.



13

16. McRae R. Clinical orthopedic examination. 5th ed. Churchill

17

I8,

19,

21,

Livingstone: Elsevier: 2004,

Prevoo MLL, van'T Hof MA, Kuper HH, van Leeuwen MA, van de
Putte LBA, van Riel PL. Modified disease activity scores that include
twenty-cight-joint counts. Development and validation in a prospective
longitudinal study of patients with rheumatoid arthritis. Arthritis
Rheum 1995, 38(1 ):44-8,

Kirwan IR, Reeback J5. Stanford health assessment questionnaire
modified 1o assess disability in British patients with rheurnatoid
arthritis. Rheumatol 1986;25(2):206-9.

Bain BJ, Lewis SM, Bates [, Basic haematological technique. In: Lewis
5M and Bates 1, editors, Dacie and Lewis practical haematology. 10th
ed. Churchill Livingstone: 2006, p, 25-57.

Pagani F, Bonetti G, Stefini F, Panteghini M, Evaluation of a fully
automated assay measure C-Telopeptide of Type [ Collagen in serum.
Clin Chem Lab Med 2000;38(11%:1111-3,

Urum O, Hansen M, Jensen CH, Serensen HA, Jensen LB, Herslev-
Petersen K, et al. Procollagen type | N-terminal propeptide (PINP) as
an indicator of type 1 collagen metabolism: ELISA development,
reference interval, and hypovitaminosis D induced
hyperparathyroidism. Bone 1996;19(2):157-63.

Chen J-T, Hosoda K, Hasumi K, Ogata E, Shiraki M. Serum N-
Terminal Osteocalein is a good indicator for estimating responders to
hormonal replacement therapy in postmenopausal women. | Bone
Miner Res 1996;11(11):1784-92,



14

23. Gomes Jr B, Ardakani 8, Ju I, Jenkins D, Cerelli MJ, Daniloff ¥, et
al. Monoclonal antibody assay for measuring bone-specific alkaline
phosphatase activity in serum. Clin Chem 1995:41:1560-6,

24, Larsen A, Dale K, Eck M. Radiographic evaluation of rheumatoid
arthritis and related conditions by standard reference films. Acta Radiol
Diagn (Stockh) 1977:18(4):481-91.

23, Richmond B. D¥Ascanning to diagnose osteoporosis: Do vou know
what the results mean? Cleveland Clin J Med 2003;70(4):353-60,

AL )



i5

ANNEX ™

The 2010 American College of Rheumatology/European
League Against Rheumatism classification criteria for
rheamatoid arthritis

Target population (Who should be tested?): Patients who:
I} have at least | joint with definite clinical synovitis (swelling}
2) with the synovitis not better explained by another disease

Classification criteria for RA (score-based algorithm: add score of categories
A-Dy

A score of _6/10 is needed for classification of a patient as having definite
RA)

Score

A. Joint involvement
1. 1 large joint. 0
2. 2-10 large joints 1
3. 1-3 small joints {with or without involvement of large

Joints) 2
4, 4-10 small joints (with or without involvement of large

Joints) 3
5. > 10 joints (at least | small joint) g

B. Serology (at least | test result is needed for classification)

1. Negative RF and negative ACPA i]
2. Low-positive RF or low-positive ACPA 2
3. High-positive RF or high-positive ACPA 3
L. Acute-phase reactants (at least 1 test result is nesded for
classification) 0
1. Normal CRP and normal ESR 1
2. Abnormal CRP or abnormal ESR
D. Duration of symptoms
l. <6 weeks ]

2. =6 weeks 1

AR ( }



ANNEX 119"
Disease Activity Score Index 28 (DAS 28)

DASIE with 4 variables:

DAS28 = 0.56V(TEN28) + 0.28(SW2E) + 0.70La{ESR) + 0.0 4(GH)

TEMNZY
28 joint count for tendemess

FW1s
28 joint count for swelling

LaESH
Natural logarithm of Western's Ervthrocyte Sedimentation Rate

GH
Ceneral health or patient's global nssessment of discase activity on Visual
Analogue Scale of 100mm.

DARIE score Level of disease activity
=32 Low
32-51 Moderate
=5.1 High
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ANNEX 111"
Health Assessment Questionnaire
Mame: Daie;

Im this section we miﬂnmdilumlntmmilnmmhuhiﬁu b fumsctinn (i daily life.
Mhlhmﬂmmmmﬁth&iﬁ;m.

Please check the response which best describes your usual abilities Over The Past Week,

Withaut With W'ith Unahls
ATy Same ‘weasch in-dn
diffieulty  difficully  diffieuly
DRESSIMNG & GROCMING
Are you whle o
I. Dress yourself, including shoelaces and
butions? 0 0 il 8]
2. Shampoo your hair? - d d =
ARISIMNG
Are you able bo;
3. Stand up from en armiess straight chair? o o 0 0
4. Get in and out of hed? 8 O ] |
EATING
Ase wou able lo:
5, Chl your mear? r o 0 O
6, Lift a full cup or glass to your mawh? a a o d
T, Open 4 sew milk carton? d O = J
WALKING
Are: yoio ahle to;
4. (timb up five steps? o w 5| o
Please check any AIDS OR DEVICES that you usually mse for any of the abave activities:
0 Devices used for dressing [ Puilt up or special mensils 0 Cruiches
(bution hook, zipper pull, ete.) O Cone 0 Wheelchair
T Special or hsilt up chair O Walker
PFlease check any categories for which you usually need HELP FROM ANOTHER PERSON:
O Dwesabng and grooming 0 Ardsing
0 Eating O Walking

wt VJJQ’/M



Flease check the response which best describes your usual abilities Over The Past Week.

Withural With With ot
Any Some mush e do
difficolyy  difThenicy difficulty

HYGIENE
Are yvou shle iy
b, Wash and dry yous body? g E S E
1. Take a ubh bath? o O 0 [
12 Chet cn and ofF the toibet?
REACH
Myre you able too
13, Reach and get down a S-pourid object {such

a5 a bag of sugar) from just abave your

s ¥ O ] 0 O
14, Bemd down to phek up clothing from the
floar? 0 ] o i
GRIF
Ase you able o
15, Open car doors?T [} o O 0
16, Open previously opened jars? O o o O
17. Tiarn faucets on and off? o o 0 o
ACTIVITIES
Are you hle
18. Fuun errands and shop? [} il O |
19. Geet im and ount of & car? o (] O O

o o a O

20, Do chores such as vacuiming or yard work?

Fleass check any ATDS OR DEVICES that you usually use for 2ny of the above activities:
[ Raised tailet seadl O Leng-handbed appliances in O Jar opener (for jars previously
O Bathbub bar 0 Long-handled sppliances far O Other (specify)

reach

Flease check any categories Tor which veu usislly sesd HELP FROM ANOTHER FERSOMN:

O Hyglene O Gripping and opening things
O Resxch 0  Erands and chores

Y Z/T KM
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