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As the world population ages, it is not uncommon to encounter patients who develop 
systemic lupus erythematosus (SLE) late in life. However, not much is known about SLE in this 
age group, but it clearly differs from younger onset disease in its epidemiologic, clinical and 
serological features; moreover, it is often misdiagnosed as drug-induced SLE or another 
rheumatic disease. As a result, a significant delay in its diagnosis is commonly observed. The 
choice of therapeutic agents in patients from this age group must also be very carefully 
considered. Immunosenescence, the development of CD8+ T-cell oligoclonal expansion 
and an abnormal apoptosis signaling pathway are some of the possible biologic 
mechanisms underlying late-onset SLE. Some misconceptions (fiction) are not uncommon 
in this subset of patients; they are gradually being replaced by facts as new data emerge.

Systemic lupus erythematosus (SLE) is associated
with substantial morbidity and increased mortal-
ity. The reported prevalence of SLE in the USA is
6–241 cases per 100,000 inhabitants [1,2], whereas
the incidence is 1–7.6 [3,4]. Due to improved
detection of milder forms of the disease, the inci-
dence has nearly tripled in the last 40 years [5].
SLE predominantly affects women, particularly
during their childbearing years [6]. However, life
expectancy increased substantially in the second
half of the 20th century with the diagnosis of SLE
among older individuals increasing in parallel; in
fact, lupus late in life may occur in up to 25% of
all patients [7]. As the  age at onset has been recog-
nized as having a modifying effect on the clinical
manifestations of SLE, late-onset disease is con-
sidered a specific SLE patient subset; however, rel-
atively few studies have focused on this patient
subgroup. As new studies emerge, some miscon-
ceptions (fictions) are being replaced by facts. We
are now summarizing the available literature data
regarding this SLE patient subset.

Epidemiology of late-onset SLE
The majority of studies have arbitrarily defined
SLE as late onset if it is diagnosed at age 50 or
beyond [6,8,9]. However, in recent studies a cut-
off age of 65 years or even greater has been pro-
posed [10–12], given the increased life expectancy
of the general population [101]. 

The frequency of late-onset SLE among pub-
lished series ranges from 4 to 25% [7,9,13–16]. This
wide range is probably due to the different cut-off
ages used in various studies; however, the possible
underestimation of the disease in this patient sub-
group needs to be considered, as it may be diag-
nosed as drug-induced SLE, rheumatoid arthritis,
polymyalgia rheumatica or vasculitis. 

Striking differences between late- and adult-
onset SLE have been reported. First, and as noted
in Table 1, the female:male sex ratio declines from a
10–11:1 ratio in the younger adult to a 4:1 ratio in
the older adult [6,7,10,13,16–30]; however, this has not
been uniformly reported in all studies [8,12,31–34].
This drastic reduction has been attributed to the
absence of the effect of sex hormones, which is
present in the younger patients [35]. Second, a Cau-
casian predominance has been reported in late-
onset lupus in studies involving multi-ethnic
groups [17,26,36]. It is not clear why this is, although
data from the Lupus in Minorities: Nature versus
Nurture (LUMINA) study [Unpublished Observ., May,

2008], PROFILE (genotype determining the pheno-
type) and other studies, suggest that African–Amer-
icans and Hispanics develop lupus earlier in life
because their genetic load in terms of susceptibility
to lupus is, overall, of greater magnitude than it is
in the Caucasian patients [17,26,27,37].

Clinical features & diagnosis of 
late-onset SLE
Of interest, the clinical manifestations of late-
onset SLE have been found to be comparable in
patients with late-onset disease, independent of
the cut-off age chosen to define it [13]. In contrast
to patients with early-onset disease, late-onset
lupus, particularly at the beginning of its course, is
characterized by the presence of nonspecific symp-
toms such as weight loss, arthralgias, myalgias,
weakness, fatigue, pyrexia and cognitive or affec-
tive dysfunction [12,33,38,39]. More specific clinical
manifestations may occur later; the most frequent
ones being serositis, lung involvement (particu-
larly interstitial lung disease), sicca and cytopenias
[9,12,17,20,33,40]. In addition, an increased frequency
of neurologic manifestations such as headache,
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neurocognitive impairment and peripheral neu-
ropathy have been reported [13,27]. On the other
hand, seizures, psychosis [8,16,21,34], renal involve-
ment [7,18,27,40], integument manifestations
[6,7,18,40] and arthritis [12,18,33] occur less frequently
in these patients than in adult-onset SLE. These
data are summarized in Box 1. Although renal
involvement is not frequent, the long-term renal
prognosis in these patients is not necessarily better,
since they tend to accrue more renal damage and
experience a decreased overall survival [11].

In contrast to patients with younger-onset
SLE who tend to develop the disease in a rela-
tively short time period, the so-called acute-
onset lupus [36], older patients are more likely to
have an insidious presentation, which implies
that certain time elapses from the first manifesta-
tion or ACR criterion until the diagnosis is made
or four ACR criteria are met [13]; this interval has
been reported to vary from 5 to 60 months
[10,13,17–19,21,24,41]. Thus, late-onset lupus patients
have a fewer number of ACR criteria for the classi-
fication of SLE than the younger-onset patients at

presentation. Atypical presentations, nonspecific
manifestations, concurrent disease and the fact
that SLE is thought not to occur in this age group
may contribute to a delayed diagnosis, while true
insidious presentation is also more likely to occur
in these patients.

Patients with late-onset lupus may exhibit a dif-
ferent autoantibody profile to patients with
younger-onset disease; however, significant varia-
bility exists among the different published studies.
For example, a lower frequency of anti-dsDNA
antibodies has been reported in some studies
[6,19,32,40], whereas levels similar to the ones occur-
ring in younger patients have been reported in
others [10,24,26,39]; likewise, some, but not all, stud-
ies have reported a lower frequency of hypocom-
plementemia [16,24,26,32,33,38,39,42]. Anti-RNP
[6,12,33] and anti-Sm [27,34] antibodies probably
occur at a lower frequency, but other autoantibod-
ies have been reported at higher frequency in these
late-onset patients, but not consistently [39]; they
include rheumatoid factor [13,21,40] and anti-Ro
and anti-La antibodies [11,12,16], which correlate
with the increased frequency of Sjögren’s syn-
drome seen in these patients. Patient selection and
the total number of patients studied may explain
the differences in the frequencies of autoantibod-
ies reported by different investigators in late-onset
SLE [39].

Differential diagnosis
Although we have emphasized in this review the
importance of considering the diagnosis of SLE
in elderly individuals presenting with nonspe-
cific complaints, it is important to point out that
other diagnoses need to be considered under
these circumstances. Of particular importance
will be the diagnosis of disorders that will require
a totally different therapeutic approach, such as
occult malignancies and infectious processes.

Table 1. Female:male ratio in systemic lupus erythematosus patients with early and late onset.

Study Number of patients studied Study type F:M ratio Risk reduction 
F:M

Ref.

Early Late Early Late

Boddaert et al. (2004)* 4700* 714* Medical records review 10.6 4.4 2.4 [6]

Boddaert et al. (2004) 114 47 Medical records review 13.3 2.6 5.1 [6]

Mok et al. (2005) 213 22 Longitudinal cohort 13 6 2.2 [64]

Gomez et al. (2006) 259 91 Medical records review 11 3 3.7 [7]

Karoubi et al. (2007) 11 11 Longitudinal cohort 6.3 5.5 1.2 [41]

Padovan et al. (2007) 163 62 Longitudinal cohort 11 5 2.2 [13]

LUMINA† database (2008) 542 93 Longitudinal cohort 9.6 5.6 1.7

*Pooled data analysis from 22 studies.
†Lupus in minorities: nature versus nurture [Unpublished Observ., May 2008].

Box 1. Clinical manifestations of systemic lupus 
erythematosus in patients with late-onset disease.

Infrequent

• Seizures
• Psychosis
• Renal involvement
• Integument manifestations
• Arthritis

Common

• Nonspecific symptoms (fatigue, weakness etc.)
• Serositis
• Lung involvement
• Sjögren’s syndrome
• Cytopenias
• Cognitive dysfunction
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Treatment of late-onset SLE
The basic principles on which therapeutic strate-
gies rest are the same regardless of age at disease
onset. However, as elderly patients may be on mul-
tiple other medications, it is necessary to consider
that the pharmacokinetics of the drugs commonly
used for lupus may be significantly altered (absorp-
tion, distribution, metabolism and excretion) [43].

Antimalarial agents, such as hydroxychloro-
quine, should be prescribed to all patients
whether or not they are receiving other medica-
tions such as glucocorticoids and immuno-
suppressants, as they have been associated with a
decreased frequency of flares, less damage accrual
and improved survival [44–49].

NSAIDs, non-narcotic analgesics and/or low
doses of glucocorticoids can be used; however, the
diminished renal reserve commonly observed in
older individuals should be taken into account,
particularly with regards to NSAIDs; moreover,
the increased risk these older patients have of
developing osteoporosis and atherosclerosis
should also be considered [50,51]. 

The involvement of main organs such as the
kidneys, lungs, blood or the CNS may require
high doses of glucocorticoids and the use of
immunosuppressant drugs such as cyclophospha-
mide, azathioprine and mycophenolate mofetil.
These drugs should be used with great caution. 

Immunosenescence & late-onset SLE 
Aging is associated with a decline in immune com-
petence or immunosenescence. The thymus grad-
ually becomes smaller as we age, but some thymic
function remains; however, the overall output of
T cells emigrating from the thymus is decreased.
This results in a severely limited immune response
[52–55]. The diversity of T-cell receptors repertoire
diminishes, and extensive oligoclonal expansion
often develops, particularly of CD8+ T cells [56–59];
this is likely a consequence of age-related abnormal
apoptosis signaling. T-cell senescence has been
associated with defects in genes involved in cell-
cycle arrest, such as p21; in turn, p 21-deficient
animals develop a lupus-like disease [60]. 

Aging is also associated with diminished B-cell
lymphopoiesis, which contributes to the peripheral
accumulation of self-reactive B cells and antigen-
experienced B cells (marginal zone, CD5+ b1-like
and memory) [61]. A shift from a Th1 to Th2
cytokine profile has been postulated to account for
the increased production of some autoantibodies
in the elderly, as seen in patients with late-onset
lupus (RF, anti-Ro and anti-La antibodies) [60]. 

Changes in the cytokine profile, particularly in
the pro-inflammatory cytokines IL-6 and tumor
necrosis factor-α, may in part explain the develop-
ment of autoimmune disease in elderly individu-
als. Likewise, a decreased production of IL-2 (with
the consequent reduction in the activation of
Tregulatory cells) has been shown with aging [54].

In conclusion, the abnormalities observed in
aging individuals in terms of their T-cell and
B-cell function and cytokine profile (immuno-
senescence) may predispose them to the occur-
rence of autoimmune disease. 

Outcome
Despite the fact that, overall, patients with late-
onset lupus exhibit a milder disease with less
major organ involvement and lower levels of dis-
ease activity [13,27,32], they do not have a better
outcome than patients with disease beginning
earlier in life. In fact, older-onset patients tend to
accrue more damage than patients with disease
onset at a younger age [27,62,63]. This is probably
due to the negative impact of age and associated
comorbidities, and the specific effect of lupus in
these patients. In addition, higher mortality rates
have been observed in this patient subset than in
patients with younger-onset disease [6,10,27,64].

Future perspective
As awareness that SLE can occur for the first time
in older individuals permeates to the general med-
ical community, bringing down the old dogma
that lupus is a disease of younger individuals, we
should expect a less pronounced delay in the diag-
nosis of SLE among patients in this age group.
Ongoing and future studies of large cohorts will
certainly advance our knowledge about this SLE
subset, including the possible identification of spe-
cific genetic markers, as well as the development of
better therapeutic alternatives. 

A summary of the points discussed in this
paper is presented in Table 2.
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Table 2.  Facts and fiction in late-onset systemic lupus erythematosus.

Fiction Facts

Lupus occurs only in young women Lupus may occur at any age and in both genders; it does occur in 
the elderly, in whom the F:M ratio is less pronounced

The ethnic distribution of late-onset lupus is the same as that in 
younger-onset SLE

There is a predominance of Caucasians in this SLE subset

Older-onset SLE patients exhibit the same clinical manifestations 
that those with younger-onset disease

Late-onset lupus has a distinct clinical profile: increased 
occurrence of nonspecific symptoms, serositis, lung involvement, 
Sjogren’s syndrome, cytopenias, cognitive dysfunction, and 
decreased occurrence of seizures, psychosis, renal involvement, 
integument manifestations and arthritis

The frequency of antibodies is the same than in younger-onset 
patients

The autoantibody profile of late-onset lupus is characterized by a 
lower frequency of anti-RNP and anti-Sm antibodies, a variable 
frequency of anti-dsDNA antibodies and hypocomplementemia 
and a higher frequency of RF and of anti-Ro and anti-La 
antibodies

Patients with late-onset disease exhibit lower disease activity and 
have a better outcome in terms of damage and survival

Despite the fact that late-onset lupus patients exhibit a milder 
disease, they tend to accrue damage faster and to have higher 
mortality rates than patients with younger-onset disease

Treatment is the same as in younger-onset disease Treatment must consider the altered pharmacokinetics 
associated with age; the medications must be used with great 
caution

Patients have a disminished production of auto-antibodies due 
to immunosenescence

Immunosenescence is associated with immune dysregulation, 
resulting in severely limited immune response and increased 
production of some auto-antibodies

RF: Rheumatoid factor; SLE: Systemic lupus erythematosus.

Bibliography
Papers of special note have been highlighted as 
either of interest (•) or of considerable interest (••) 
to readers.
1. Siegel M, Lee SL: The epidemiology of 

systemic lupus erythematosus. Semin. 
Arthritis Rheum. 3(1), 1–54 (1973).

2. Ward MM: Prevalence of physician-
diagnosed systemic lupus erythematosus in 
the United States: results from the third 
national health and nutrition examination 
survey. J. Womens Health 13(6), 713–718 
(2004).

3. Siegel M, Holley HL, Lee SL: 
Epidemiologic studies on systemic lupus 
erythematosus. Comparative data for New 
York City and Jefferson County, Alabama, 
1956–1965. Arthritis Rheum. 13, 802–811 
(1970).

4. Fessel WJ: Systemic lupus erythematosus in 
the community. Incidence, prevalence, 
outcome, and first symptoms; the high 
prevalence in black women. Arch. Intern. 
Med. 134, 1027–1035 (1974).

5. Uramoto KM, Michet CJ Jr, Thumboo J, 
Sunku J, O’Fallon WM, Gabriel SE: 
Trends in the incidence and mortality of 
systemic lupus erythematosus, 1950–1992. 
Arthritis Rheum. 42(1), 46–50 (1999).

6. Boddaert J, Huong DL, Amoura Z, 
Wechsler B, Godeau P, Piette JC: Late-onset 
systemic lupus erythematosus: a personal 
series of 47 patients and pooled analysis of 
714 cases in the literature. Medicine 
Baltimore) 83(6), 348–359 (2004).

• A great review that includes an analysis of 
new cases and those previously published 
in the literature.

7. Gomez J, Suarez A, Lopez P, Mozo L, 
Diaz JB, Gutierrez C: Systemic lupus 
erythematosus in Asturias, Spain: clinical 
and serologic features. Medicine (Baltimore) 
85(3), 157–168 (2006).

8. Antolin J, Amerigo MJ, Cantabrana A, 
Roces A, Jimenez P: Systemic lupus 
erythematosus: clinical manifestations and 
immunological parameters in 194 patients. 
Subgroup classification of SLE. Clin. 
Rheumatol. 14, 678–685 (1995).

9. Urowitz MB, Gladman DD, 
Abu-Shakra M, Farewell VT: Mortality 
studies in systemic lupus erythematosus. 
Results from a single center. III. Improved 
survival over 24 years. J. Rheumatol. 24, 
1061–1065 (1997).

10. Pu SJ, Luo SF, Wu YJ, Cheng HS, Ho HH: 
The clinical features and prognosis of lupus 
with disease onset at age 65 and older. Lupus 
9(2), 96–100 (2000).

11. Mak SK, Lam EK, Wong AK: Clinical 
profile of patients with late-onset SLE: not a 
benign subgroup. Lupus 7(1), 23–28 (1998).

12. Catoggio LJ, Skinner RP, Smith G, 
Maddison PJ: Systemic lupus erythematosus 
in the elderly: clinical and serological 
characteristics. J. Rheumatol. 11(2), 
175–181 (1984).

13. Padovan M, Govoni M, Castellino G, 
Rizzo N, Fotinidi M, Trotta F: Late onset 
systemic lupus erythematosus: no 
substantial differences using different cut-off 
ages. Rheumatol. Int. 27(8), 735–741 
(2007).

• Interesting study in which different 
cut-off ages are used to define this subset 
of lupus patients.

14. Jonsson H, Nived O, Sturfelt G: The effect 
of age on clinical and serological 
manifestations in unselected patients with 
systemic lupus erythematosus. J. Rheumatol. 
15(3), 505–509 (1988).

15. Joseph RR, Zarafonetis CJ: Clinical onset of 
lupus erythematosus in the older age group. 
J. Am. Geriatr. Soc. 12, 787–799 (1964).

16. Ward MM, Polisson RP: A meta-analysis of 
the clinical manifestations of older-onset 
systemic lupus erythematosus. Arthritis 
Rheum. 32(10), 1226–1232 (1989).



355

Late-onset lupus: facts and fiction – REVIEW

future science groupfuture science group www.futuremedicine.com

17. Baker SB, Rovira JR, Campion EW, 
Mills JA: Late onset systemic lupus 
erythematosus. Am. J. Med. 66, 727–732 
(1979).

18. Cervera R, Khamashta MA, Font J et al.: 
Systemic lupus erythematosus: Clinical and 
immunologic patterns of disease expression 
in a cohort of 1,000 patients. The European 
Working Party on Systemic Lupus 
Erythematosus. Medicine (Baltimore) 72, 
113–124 (1993).

• One of the largest lupus cohorts in which 
features of adult-onset and late-onset lupus 
in this predominately Caucasian 
population are compared.

19. Font J, Pallares L, Cervera R et al.: Systemic 
lupus erythematosus in the elderly: Clinical 
and immunological characteristics. Ann. 
Rheum. Dis. 50, 702–705 (1991).

20. Hashimoto H, Tsuda H, Hirano T, 
Takasaki Y, Matsumoto T, Hirose S: 
Differences in clinical and immunological 
findings of systemic lupus erythematosus 
related to age. J. Rheumatol. 14, 497–501 
(1987).

21. Ho CT, Mok CC, Lau CS, Wong RW: 
Late onset systemic lupus erythematosus in 
Southern Chinese. Ann. Rheum. Dis. 577), 
437–440 (1998).

22. Hochberg MC, Boyd RE, Ahearn JM et al.: 
Systemic lupus erythematosus: a review of 
clinico-laboratory features and 
immunogenetic markers in 150 patients, 
with emphasis on demographic subsets. 
Medicine 64, 285–295 (1985).

23. Jacobsen S, Petersen J, Ullman S et al.: 
A multicentre study of 513 Danish patients 
with systemic lupus erythematosus. I. 
Disease manifestations and analyses of 
clinical subsets. Clin. Rheumatol. 17, 
468–477 (1998).

24. Koh ET, Boey ML: Late onset lupus: 
a clinical and immunological study in a 
predominantly Chinese population. 
J. Rheumatol. 21(8), 1463–1467 (1994).

25. Takayasu V, Bonfa E, Levy NM, Kumeda C, 
Daud RM, Cossermelli W: Systemic lupus 
erythematosus in the aged: clinical and 
laboratory characteristics. Rev. Hosp. Clin. 
Fac. Med. Sao Paulo 47(1), 6–9 (1992).

26. Ballou SP, Khan MA, Kushner I: Clinical 
features of systemic lupus erythematosus. 
Difference related to race and age of onset. 
Arthritis Rheum. 25, 55–60 (1982).

27. Bertoli AM, Alarcon GS, Calvo-Alen J, 
Fernandez M, Vila LM, Reveille JD: 
Systemic lupus erythematosus in a 
multiethnic US cohort. XXXIII. Clinical 
[corrected] features, course, and outcome in 

patients with late-onset disease. Arthritis 
Rheum. 54(5), 1580–1587 (2006).

• Nested case–control study within a 
longitudinal multiethnic cohort 
demonstrating an increased proportion of 
Caucasians among late-onset lupus patients 
among other findings.

28. Harvey AM, Shulman LE, Tumulty PA, 
Conley CL, Schoenrich EH: Systemic lupus 
erythematosus: review of the literature and 
clinical analysis of 138 cases. Medicine 
(Baltimore) 33(4), 291–437 (1954).

29. Dubois EL, Tuffabekku DL: Clinical 
manifestations of systemic lupus 
erythematosus. Computer analysis of 520 
cases. JAMA 190, 104–111 (1964).

30. Studenski S, Allen NB, Caldwell DS, 
Rice JR, Polisson RP: Survival in systemic 
lupus erythematosus. A multivariate analysis 
of demographic factors. Arthritis Rheum. 30, 
1326–1332 (1987).

31. Domenech I, Aydintug O, Cervera R et al.: 
Systemic lupus erythematosus in 50 year 
olds. Postgrad. Med. J. 68(800), 440–444 
(1992).

32. Formiga F, Moga I, Pac M, Mitjavila F, 
Rivera A, Pujol R: Mild presentation of 
systemic lupus erythematosus in elderly 
patients assessed by SLEDAI. SLE Disease 
Activity Index. Lupus 8(6), 462–465 (1999).

33. Maddison PJ: Systemic lupus erythematosus 
in the elderly. J. Rheumatol. 14(Suppl. 13), 
182–187 (1987).

34. Costallat LT, Coimbra AMV: Systemic 
lupus erythematosus: Clinical and 
laboratory aspects related to age at disease 
onset. Clin. Exp. Rheumatol. 12(6), 
603–607 (1994).

35. Lockshin MD: Biology of the sex and age 
distribution of systemic lupus 
erythematosus. Arthritis Rheum. 57(4), 
608–611 (2007).

36. Bertoli AM, Vila LM, Reveille JD, 
Alarcon GS: Systemic lupus erythaematosus 
in a multiethnic US cohort (LUMINA) 
LIII: disease expression and outcome in 
acute onset lupus. Ann. Rheum. Dis. 67(4), 
500–504 (2008).

37. Alarcon GS, McGwin G Jr, Petri M, 
Reveille JD, Ramsey-Goldman R, 
Kimberly RP: Baseline characteristics of a 
multiethnic lupus cohort: PROFILE. Lupus 
11(2), 95–101 (2002).

38. Ramos-Casals M, Brito-Zeron P, Lopez-
Soto A, Font J: Systemic autoimmune 
diseases in elderly patients: atypical 
presentation and association with 
neoplasia. Autoimmun. Rev. 3(5), 376–382 
(2004).

39. Ramos-Casals M, Garcia-Carrasco M, 
Brito MP, Lopez-Soto A, Font J: 
Autoimmunity and geriatrics: clinical 
significance of autoimmune manifestations 
in the elderly. Lupus 12(5), 341–355 (2003).

• A very good review focusing on 
the relationship between age
and autoimmunity.

40. Wilson HA, Hamilton ME, Spyker DA 
et al.: Age influences the clinical and 
serologic expression of systemic lupus 
erythematosus. Arthritis Rheum. 24(10), 
1230–1235 (1981).

41. Karoubi NE, Hayem G, Mentres F et al.: 
Late onset systemic lupus erythematosus: 
a new approach. Lupus 16(12), 1011–1014 
(2007).

42. Dimant J, Ginzler EM, Schlesinger M, 
Diamond HS, Kaplan D: Systemic lupus 
erythematosus in the older age group: 
computer analysis. J. Am. Geriatr. Soc. 
27(2), 58–61 (1979).

43. Kammer GM, Mishra N: Systemic lupus 
erythematosus in the elderly. Rheum. Dis. 
Clin. North Am. 26(3), 475–492 (2000).

44. Lanham JG, Hughes GR: Antimalarial 
therapy in SLE. Clin. Rheum. Dis. 8(1), 
279–298 (1982).

45. Marks JS, Power BJ: Is chloroquine obsolete 
in treatment of rheumatic disease? Lancet 
1(8112), 371–373 (1979).

46. The Canadian Hydroxychloroquine Study 
Group: A randomized study of the effect of 
withdrawing hydroxychloroquine sulfate in 
systemic lupus erythematosus. N. Engl. J. 
Med. 324, 150–154 (1991).

47. Fessler BJ, Alarcón GS, McGwin G Jr et al.: 
Systemic lupus erythematosus in a 
multiethnic group: XVI. 
Hydroxychloroquine usage is associated 
with a lower risk of damage accrual. Arthritis 
Rheum. 52(5), 1473–1480 (2005).

48. Alarcon GS, McGwin G Jr, Bertoli AM 
et al.: Effect of hydroxychloroquine in the 
survival of patients with systemic lupus 
erythematosus. Data from LUMINA, 
a multiethnic us cohort (LUMINA L). Ann. 
Rheum. Dis. 66, 1168–1172 (2007).

49. Tsakonas E, Joseph L, Esdaile JM et al.: 
A long-term study of hydroxychloroquine 
withdrawal on exacerbations in systemic 
lupus erythematosus. The Canadian 
Hydroxychloroquine Study Group. Lupus 
7(2), 80–85 (1998).

50. Recommendations for the prevention and 
treatment of glucocorticoid-induced 
osteoporosis: 2001 update. American College 
of Rheumatology Ad Hoc Committee on 
Glucocorticoid-Induced Osteoporosis. 
Arthritis Rheum. 44(7), 1496–1503 (2001).



356

REVIEW – Burgos & Alarcón 

Future Rheumatol. (2008)  3(4) future science groupfuture science group

51. McGettigan P, Henry D: Cardiovascular risk 
and inhibition of cyclooxygenase: 
a systematic review of the observational 
studies of selective and nonselective 
inhibitors of cyclooxygenase 2. JAMA 
296(13), 1633–1644 (2006).

52. Douek DC, McFarland RD, Keiser PH 
et al.: Changes in thymic function with age 
and during the treatment of HIV infection. 
Nature 396(6712), 690–695 (1998).

53. Hale JS, Boursalian TE, Turk GL, Fink PJ: 
Thymic output in aged mice. Proc. Natl 
Acad. Sci. USA 103(22), 8447–8452 (2006).

54. Hakim FT, Gress RE: Immunosenescence: 
deficits in adaptive immunity in the elderly. 
Tissue Antigens 70(3), 179–189 (2007).

55. Gruver AL, Hudson LL, Sempowski GD: 
Immunosenescence of ageing. J. Pathol. 
211(2), 144–156 (2007).

56. Wack A, Cossarizza A, Heltai S et al.: 
Age-related modifications of the human 
alphabeta T cell repertoire due to different 
clonal expansions in the CD4+ and CD8+ 
subsets. Int. Immunol. 10(9), 1281–1288 
(1998).

57. Schwab R, Szabo P, Manavalan JS et al.: 
Expanded CD4+ and CD8+ T cell clones in 
elderly humans. J. Immunol. 158(9), 
4493–4499 (1997).

58. Posnett DN, Edinger JW, Manavalan JS, 
Irwin C, Marodon G: Differentiation of 

human CD8 T cells: implications for in vivo 
persistence of CD8+. Int. Immunol. 11(2), 
229–241 (1999).

59. Posnett DN, Sinha R, Kabak S, Russo C: 
Clonal populations of T cells in normal 
elderly humans: the T cell equivalent to 
‘benign monoclonal gammapathy’. J. Exp. 
Med. 179(2), 609–618 (1994).

60. Prelog M: Aging of the immune system: 
a risk factor for autoimmunity? Autoimmun. 
Rev. 52), 136–139 (2006).

61. Johnson SA, Cambier JC: Ageing, 
autoimmunity and arthritis: senescence of 
the B cell compartment - implications for 
humoral immunity. Arthritis Res. Ther. 6(4), 
131–139 (2004).

62. Maddison P, Farewell V, Isenberg D et al.: 
The rate and pattern of organ damage in late 
onset systemic lupus erythematosus. 
J. Rheumatol. 29(5), 913–917 (2002).

63. Mak A, Mok CC, Chu WP, To CH, Wong 
SN, Au TC: Renal damage in systemic lupus 
erythematosus: a comparative analysis of 
different age groups. Lupus 16(1), 28–34 
(2007).

64. Mok CC, Mak A, Chu WP, To CH, 
Wong SN: Long-term survival of Southern 
Chinese patients with systemic lupus 
erythematosus: a prospective study of all 
age-groups. Medicine (Baltimore) 84(4), 
218–224 (2005).

Website
101. Department of Health and Human Services: 

Statistics on the Aging Population. 
Administration on Aging
www.aoa.gov/prof/Statistics/statistics asp 
2005

Affiliations
• Paula I Burgos, MD

The University of Alabama at Birmingham, 
Department of Medicine, Division of Clinical 
Immunology and Rheumatology, 
School of Medicine, Birmingham, 
AL, USA

• Graciela S Alarcón, MD, MPH,

The University of Alabama at Birmingham, 
Department of Medicine, Division of Clinical 
Immunology and Rheumatology, 
School of Medicine, Birmingham, 
AL, USA
and,
The University of Alabama at Birmingham, 
Department of Epidemiology, 
School of Medicine, 
830 Faculty Office Tower, 
510 20th Street South, Birmingham, 
AL 35294–3408, USA
Tel.: +1 205 934 3883
Fax: +1 205 934 4602
graciela.alarcon@ccc.uab.edu




