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MORTALITY IN INFLAMMATORY RHEUMATIC 
DISEASES

• Systemic rheumatic diseases are characterized by increased mortality compared with the general population

• Infection remains the most common cause of death in systemic rheumatic diseases as a result of 
immunosuppressive treatment and changes in the immune system caused by the disease itself 

• Cardiovascular complications are major causes of death, second to infection. 

• Organ dysfunction as a result of the disease itself, such as renal failure in patients with SLE or interstitial lung 
fibrosis with pulmonary hypertension in SSc, is another major cause of reduced survival in systemic rheumatic 
diseases 

• Recent studies, mostly in rheumatoid arthritis and less so in other diseases, have shown that the gap of excess 
mortality risk is steadily closing.
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The average effect of systemic rheumatic diseases
on risk of death from all causes during a 5-year
follow-uptime, between 1 January 2015 and 31 December 
2019



• All-cause mortality of patients who are treated for RA is almost comparable to the general population

• Patients with spondyloarthropathies, mortality rates are similar to the general population 

• Patients with SLE and SSc need closer follow-up and more effective treatments

Availability of effective therapeutic options, treat-to-
target strategies and perhaps better control of 
cardiovascular comorbidities over the last years led to 
improved survival



SYSTEMIC LUPUS ERYTHEMATOSUS (SLE)

• SLE is a chronic autoimmune disease of unknown cause that can 
affect virtually any organ of the body. 

• Patients present with variable clinical features ranging from mild 
joint and skin involvement to life-threatening kidney, 
hematologic, or central nervous system involvement.

• Five- and 10-year survival rates for patients with SLE improved from less than 
50% in the 1950s to more than 90% in the 1980s



LEADING CAUSES OF DEATH IN FEMALES IN THE UNITED STATES 
FROM 2000 TO 2015

Arthritis Rheumatol. 2018 August ; 70(8): 1251–1255. doi:10.1002/art.40512
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SLE MORTALITY
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SLE MORTALITY IN US POPULATION

• Data from the U.S. National Vital Statistics System revealed that SLE mortality 
decreased in all subpopulations, including females and black persons, during 
the past decade 

• Despite improving trends, SLE mortality remains high relative to non-SLE 
mortality, and disparities persist between subpopulations and geographic 
regions

Eric Y Yen. Ann Intern Med. 2017 December 05; 167(11): 777–785. doi:10.7326/M17-0102



SLE MORTALITY IN US POPULATION

• Increased SLE mortality in older persons may be related to complications 
associated with increasing cumulative doses of immunosuppressive medications 
as well as SLE complications, such as atherosclerosis. 

• Higher mortality in females might reflect the higher prevalence of SLE among 
them

Eric Y Yen. Ann Intern Med. 2017 December 05; 167(11): 777–785. doi:10.7326/M17-0102.



SLE MORTALITY IN US POPULATION

• Increased SLE mortality in black persons might be attributable to more high-risk 
disease features, such as extensive cellular crescents in the kidneys 

• Residence in the West conferred the highest SLE mortality risk in all racial/ethnic 
groups except white persons, who had the highest risk in the South. 

• Clusters of elevated SLE mortality in Alabama, Arkansas, Louisiana, and New Mexico 
and clusters of low mortality in Minnesota, Vermont, Virginia, and Washington . 

• The areas with elevated mortality had higher rates of poverty and/or greater 
concentrations of Hispanic persons than the areas with lower mortality

Eric Y Yen. Ann Intern Med. 2017 December 05; 167(11): 777–785. doi:10.7326/M17-0102.



META-ANALYSIS OF CAUSE-SPECIFIC STANDARDIZED 
MORTALITY RATIO IN PATIENTS WITH SYSTEMIC LUPUS 
ERYTHEMATOSUS.

YH Lee. Lupus (2016) 25, 727–734



• Renal disease is associated with a 4.689-fold increase in mortality compared with 
the general population. 

• Renal disease occurs in up to 60% of patients with SLE, and renal disease remains a 
predominant cause of morbidity and mortality in SLE.

• Twenty percent of patients with lupus nephritis develop end-stage renal disease at 
10-year follow-up.

• Better management of renal disease in SLE may improve the ultimate mortality.

YH Lee. Lupus (2016) 25, 727–734



SYSTEMIC SCLEROSIS

• National mortality data compiled by the Center for Disease Control and 
Prevention’s Wide-ranging Online Data for Epidemiologic Research, and 
population data from the United States Census Bureau was used to calculate 
age-standardized mortality rate (ASMR) for SSc and non-SSc (all other 
causes), and the ratio of SSc-ASMR to non-SSc-ASMR for each year from 
1968 through 2015

Eric Y Yen et Al. Arthritis Care Res (Hoboken). 2021 October ; 73(10): 1502–1510. doi:10.1002/acr.24411



SYSTEMIC SCLEROSIS

• Mortality attributable to SSc has steadily decreased in the last 1½ decade 
after 33 years of sustained increase from 1968 through 2000. 

• Despite these 15 years of steady improvement, mortality rates for SSc
relative to non-SSc were still higher in 2015 than in 1968. 

• The rise-and-decline trend in SSc mortality may reflect changes in disease 
incidence, SSc recognition, improved evaluation, and/or better management,

Eric Y Yen et Al. Arthritis Care Res (Hoboken). 2021 October ; 73(10): 1502–1510. 
doi:10.1002/acr.24411
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SYSTEMIC SCLEROSIS

• The recent, steady improvement in systemic sclerosis mortality could have 
resulted from advances in the management of its complications, such as 
pulmonary hypertension and renal crisis.

Eric Y Yen et Al. Arthritis Care Res (Hoboken). 2021 October ; 73(10): 1502–1510. doi:10.1002/acr.24411



RHEUMATOID ARTHRITIS

• Rheumatoid arthritis (RA) is the most common chronic form of 
inflammatory arthritis, affecting approximately 1 percent of the 
population

• F:M 2:1

• Nearly 40 percent of patients with RA will have work disability 
within 10 years of diagnosis



RHEUMATOID ARTHRITIS

• In the 1950’s reports began to emerge that patients with 
rheumatoid arthritis (RA) were at increased risk of dying  early 

• Levels of premature all-cause mortality relative to the general 
population appear to be decreasing

• Cardiovascular risks remain elevated 



RHEUMATOID ARTHRITIS

• The first study of mortality in rheumatoid arthritis (RA), which appeared in 1953, reported an excess mortality of 29% 
among RA cases compared with control

• Inception cohort of all cases of RA first diagnosed between January 1, 1955 and December 31, 1994 among Rochester, 
Minnesota residents 18 years of age and older 

• All cases fulfilled the 1987 American College of Rheumatology (ACR; formerly, the American Rheumatism Association) criteria 
for RA . 

• Incidence date was defined as the first date of fulfillment of at least 4 of the 7 diagnostic criteria. 

• All cases were followed up longitudinally through their entire medical records until death or migration from Olmsted County. 

• All causes of death (including contributing causes of death) as reported in the medical record and/or the death certificate 
were collected for all cases

ARTHRITIS & RHEUMATISM Vol. 48, No. 1, January 2003, pp 54–58DOI 10.1002/art.10705
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Rheumatoid arthritis



RHEUMATOID ARTHRITIS
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RHEUMATOID ARTHRITIS

• Survival in this RA cohort was significantly lower than that expected in the general population 
(P<0.001)over the entire time period 

• When compared with individuals from the same population of the same age and sex who did 
not have RA, patients with RA were at significantly higher risk of death, with an SMR of 
1.27(95% CI 1.13–1.41)

• Predictors of mortality:
• Presence of > 1 extraarticular manifestations
• Cancer with chemotherapy

• History of alcohol use
• Corticosteroid use

ARTHRITIS & RHEUMATISM Vol. 48, No. 1, January 2003, pp 54–58DOI 10.1002/art.10705





RHEUMATOID ARTHRITIS

• 2021 report from Denmark, found similar 10-year all-cause 
mortality for patients with RA and the general population, but 
rates of cardiovascular disease remained higher among patients 
with RA and risk of MI that is comparable to patients with DM.

Rheumatology 2021;60:1400–1409 doi:10.1093/rheumatology/keaa374
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IMPACT OF INFLAMMATION, AUTOIMMUNITY, AND 
GENETIC DETERMINANTS ON INCREASED MORTALITY IN 
RHEUMATOID ARTHRITIS
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ACCELERATED AGING IN RHEUMATOID ARTHRITIS: ARE WE 
READY FOR NEW TARGETS IN RHEUMATOID ARTHRITIS 
TREATMENT? 

• Telomeric dysfunction and DNA instability leading to excessive apoptosis of T cells in 
patients have been recognized as key mechanisms of premature immune senescence 
in RA. 

• Decreased functional competence in hematopoietic precursor cells (CD34+ ) in RA, 
independent of RA activity, suggesting impaired repair mechanisms associated with 
accelerated aging in RA patient

• Ability of  TNF-α inhibitors to delay the onset of CD8+ T-cell senescence and to 
enhance telomerase activity in vitro



ACCELERATED AGING IN RHEUMATOID ARTHRITIS: ARE WE 
READY FOR NEW TARGETS IN RHEUMATOID ARTHRITIS 
TREATMENT? 

• Seropositive RA patients have already aged about 2 years more than their peers, 
and they continue to age at an accelerated pace during their disease course

• Disadvantaged pattern of morbidity and mortality whereby CV risk in individuals 
with RA equates approximately to the risk in individuals in the general population 
who are 5 to 10 years older

• The time of start, relation to immunologic changes, and its primary drivers, as well as 
the ways to control accelerating aging (ie, its potential prevention and/or 
reversibility)



IMPACT OF DISEASE ACTIVITY ON MORTALITY WITH 
RA

Listing J, et al. Ann Rheum Dis 2015;74:415–421. doi:10.1136/annrheumdis-2013-204021



IMPACT OF AGE, SMOKING, DAS AND CHD ON 
SURVIVAL RATE IN RA

Listing J, et al. Ann Rheum Dis 2015;74:415–421. 
doi:10.1136/annrheumdis-2013-204021
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More attention should be paid to 
continuous monitoring and thorough 
targeting of inflammation in all patients to 
improve long-term outcomes of RA



OTHER ETIOLOGIES OF PREMATURE MORTALITY:

• Amyloidosis
• Transection of the cord due to cervical spine instability
• Respiratory failure due to interstitial lung disease



MODIFIABLE FACTORS

• Limit steroid use

• Counseling, smoking cessation

• Treat to target to achieve remission

• Treat traditional risk factors

• Recognize risk of depression and offer treatment





CLOSING THE GAP ON MORTALITY





PUBLIC HEALTH FOCUS

• “Are you poor because you’re sick or sick because you’re poor?”

• Timeless relationship between wealth and health

Sickness

PovertyMortality



PUBLIC HEALTH FOCUS

• Prevention of disabilities remains the primary focus of public health

• Acknowledge disabilities as part of the normal human experience

• Secondary focus of public health is the promotion of the health of 
persons with disabilities by identifying and closing reducible gaps 
between the health of persons with and without disabilities: 
• Eliminate health disparities
• Reduce the socioeconomic disadvantages
• Reduce structural barriers to the health system

We need to close the gap on 
poverty, mortality and health care 

disparities!




