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1  |  INTRODUC TION

Rheumatoid arthritis (RA) is a chronic systemic inflammatory dis-
ease of varying severity. Its prevalence is influenced by geographical 

location and ethnicity. Initially thought to be less common and less 
severe in sub-Saharan Africa,1 recent estimates based on medi-
cal schemes data suggest a prevalence of RA in South Africa of 
0.5%.2 The disease appears to be more common in urban than rural 
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Abstract
Objective: Comorbidities contribute both to morbidity and mortality in rheumatoid 
arthritis (RA). The aim of the current study was to investigate the prevalence and 
spectrum of comorbidities in South Africans with established RA.
Methods: A retrospective, consecutive case record review of 500 Black South African 
patients with established disease of ≥5 years attending a tertiary rheumatology ser-
vice was performed. Common comorbidities including those listed in the Charlson 
Comorbidity Score (CCS) were documented.
Results: Most patients, 463 known alive (AG) and 37 known deceased (DG), were 
female (87%). Mean (SD) age and disease duration were 60 (11.1) and 10.7 (5.0) years 
respectively, and 98% had ≥1 comorbidities. Median CCS was 2, significantly higher 
in DG than AG (4 vs 2, P < .0001). Despite hypertension (70%) and hypercholester-
olemia (47%) being the commonest comorbidities overall and type 2 diabetes (T2D) 
occurring in 15.4%, clinical cardiovascular events were rare (0.6%). Peptic ulcer dis-
ease (odds ratio [OR] = 8.67), congestive cardiac failure (OR = 7.09), serious infections 
(OR = 7.02) and tuberculosis (OR = 2.56) were significantly more common in DG than 
AG. Multivariate analysis showed that American College of Rheumatology functional 
class 3/4 was associated with increased risk for serious infections (OR = 3.84) and 
tuberculosis (OR = 2.10).
Conclusion: Despite the high burden of cardiometabolic comorbidities in South 
Africans with established RA, cardiovascular events were rare. Serious infections and 
tuberculosis, both associated with severe functional disability, are a major cause of 
morbidity and mortality.
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communities. Several recent studies also indicate that RA is often 
associated with profound disability in South Africans, mainly related 
to long delays in initiating disease-modifying antirheumatic drug 
(DMARD) therapy.3

With advances in therapy for RA and better control of disease 
activity, recognition and management of comorbidities have become 
an important component of improving overall health-related quality 
of life and mortality.4-6 In industrialized Western countries, at least 
1 comorbidity is present at disease onset in a 3rd of RA patients and 
80% of patients during long-term follow-up have, on average, 2 co-
morbidities.4,7 Reduced life expectancy in both women and men with 
RA is related to comorbid cardiorespiratory diseases, infections, he-
matologic and gastrointestinal diseases.7 The cross-sectional multi-
center COMORA study of RA patients from 17 European, North 
African, Asian and South American countries showed high rates of 
ischemic heart disease (IHD), solid tumors, chronic obstructive pul-
monary disease and depression,8 but with significant geographic 
variation in prevalence and patterns of comorbidities.

The Charlson Comorbidity Score (CCS) and index (CCI) have been 
widely used to generally assess the burden of comorbidities and 
predict short to medium term survival rates in a variety of chronic 
diseases.9 The CCS is significantly higher in RA patients compared 
to the general population.10 Other RA studies using the CCI show 
that comorbidities lead to increased disability5 and that the CCI is an 
independent predictor of mortality in both RA and osteoarthritis.11

To date little is known on the prevalence and spectrum of co-
morbidities associated with RA in sub-Saharan Africa. We therefore 
undertook a retrospective study of the burden and spectrum of co-
morbidities in Black urban patients with long-standing established 
RA attending a tertiary care facility in South Africa. The study was 
approved by the Human Research Ethics Committee, University of 
the Witwatersrand (M140882).

2  |  METHODS

A retrospective review of 500 consecutive case records of Black 
RA patients attending a tertiary rheumatology service in Gauteng, 
South Africa between 1988 and 2014 was performed. Case records 
of Black patients (defined as self-identification of all 4 grandpar-
ents as Black South Africans), fulfilling the 1987 American College 
of Rheumatology (ACR) classification criteria for RA,12 ≥18  years 
at disease diagnosis and follow-up of ≥5 years from diagnosis were 
selected. The alive/deceased status was based on the status as at 
end August 2014. The deceased status was further confirmed by the 
hospital records.

Data extracted from clinical records were demographics, 1991 
ACR functional class (FC),13 extra-articular manifestations, auto-
antibodies, comorbidities and drug therapy. Anemia, nodulosis, 
scleritis, cutaneous vasculitis and interstitial lung disease (ILD) diag-
nosed by high-resolution computed tomography, were recorded as 
extra-articular manifestations. Autoantibodies included rheumatoid 
factor (RF) and anti-citrullinated peptide antibodies. Comorbidities 

included in the CCS were documented.9 Additional comorbidities 
that were documented were hypertension, hypercholesterolemia, 
serious infections, tuberculosis (TB), osteoporosis and history of 
fragility fractures. Serious infections, excluding TB, were defined as 
infections necessitating hospital admission and/or parental antibiot-
ics and recorded as a binary, ie, one or more infections per patient. 
Osteoporosis was defined as a dual-energy X-ray absorptiometry 
(DEXA) bone scan T score of ≤  −2.5.14 Gastroscopies and DEXA 
scans were generally performed only where clinically indicated. 
Presence of IHD, specifically, myocardial infarction, was based on a 
documented history in the clinical records. Medical treatment with 
low-dose oral prednisone (≤7.5 mg), nonsteroidal anti-inflammatory 
drugs (NSAIDs), traditional DMARDs and biological therapy was 
documented.

2.1  |  Statistical analysis

Data were collected using REDCap electronic data capture tools15,16 
(hosted at University of the Witwatersrand) and exported into 
Microsoft Excel. Pearson's Chi-square test, and where appropri-
ate the two-tailed Fisher's exact test, were applied to compare dif-
ferences in frequencies of categorical variables between groups. 
For continuous variables, the unpaired Student's T test or Mann-
Whitney test was used, depending on whether data were distrib-
uted normally or skewed, respectively. Multivariable logistic analysis 
was used to determine independent predictors/associations of com-
mon comorbidities and mortality. A P value  <  .05 was considered 
significant. Statistical analyses were done using MedCalc Statistical 
Software (version 20.008 MedCalc Software Ltd; https://www.
medca​lc.org.2021).

3  |  RESULTS

Clinical and demographic characteristics of the 463 known alive 
patient group (AG) and 37 known deceased patient group (DG) are 
shown in Table  1. Most patients were middle-aged women, mean 
follow-up from diagnosis of 10.7 years, 20% having a smoking his-
tory, and 91% RF positive. Anemia was the commonest extra-
articular manifestation occurring in almost 80% of patients during 
follow-up and almost a third had subcutaneous nodules. Anemia, 
nodulosis and ILD were more common in DG than AG.

Approximately 70% had severe disability (ACR FC 3/4). Most 
patients were treated with NSAIDs (98.8%), methotrexate (MTX) 
(95.4%), other DMARDs including sulfasalazine, leflunomide, chlo-
roquine (93.0%) and low-dose oral prednisone (85.8%). A minority 
of patients were treated with biologics (3.6%). Eighteen percent of 
patients had rheumatic-based surgery, significantly higher in the 
DG than AG (odds ratio [OR] = 3.53) and especially for arthroplasty 
(OR = 3.16).

There were 98% of patients who had at least 1 comorbidity. As 
shown in Table 2, median CCS was 2 overall and when corrected for 
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age, was significantly higher in DG than AG (median [interquartile 
range], 4 [3, 6] vs 2 [1, 3], P  <  .0001, respectively). Hypertension 
(70%), hypercholesterolemia (47.4%) and type 2 diabetes (T2D) 
(15.4%) were the most common comorbidities. Peptic ulcer disease 
(PUD), congestive cardiac failure (CCF), peripheral vascular disease, 
liver disease, serious infections and TB were significantly more 
common in DG than AG. None of the TB cases had prior exposure 
to tumor necrosis factor inhibitors. Despite the high prevalence of 
hypertension, hypercholesteremia and T2D, myocardial infarction 
was documented in only 3 patients (0.6%), none resulting in death. 
Malignancies were rare: 3 patients each with cervical and breast car-
cinoma and 1 patient each with prostate carcinoma, renal cell car-
cinoma and multiple myeloma. There were no cases of lymphoma.

Documented causes of death were available in only 17 of 37 
cases: severe sepsis (n = 4), ILD (n = 3), chronic obstructive pulmo-
nary disease with cor-pulmonale (n = 2), CCF (n = 2), pulmonary TB 

with sepsis (n = 1), pulmonary embolus with sepsis (n = 1), anti-TB 
drug-induced liver injury (n  =  1), post-TB bronchiectasis with cor-
pulmonale (n  =  1), colonic perforation (n  =  1) and cervical cancer 
(n = 1).

Table 3 shows multivariate logistic regression analysis. Serious 
infections and TB were independently associated with each other. 
Other predictors of serious infections were severe functional dis-
ability, history of rheumatic surgery (soft-tissue and/or arthroplasty), 
and vasculitis. Age and diabetes were associated with hypertension. 
TB was independently associated with ILD and severe functional 
disability; CCF was independently associated with increasing age 
and ILD.

Compared to the known AG, patients who died had a signifi-
cantly higher CCS (OR = 1.68 [1.29, 2.20]), more likely to have severe 
functional disability (OR = 4. 21 [1.73, 10.28]), nodulosis (OR = 2.28 
[1.00, 5.17]) and prednisone use (OR  =  3.76 [1.59, 8.88]). CCF 

TA B L E  1  Demographic and cumulative clinical features and drug therapy in 500 South Africans with established rheumatoid arthritis

Variable

All patients (500) Alive group (463)
Deceased 
group (37)

OR (95% CI)
P 
valuen (%) n (%) n (%)

Age in y, mean (SD) 60.0 (11.1) 59.7 (11.1) 64.0 (10.7) - .02

Female 435 (87) 406(87.7) 29 (78.4) 0.51 (0.02, 1.17) .12

Follow-up duration in y, mean (SD) 10.7 (5.0) 10.6 (4.9) 12.3 (5.6) - .05

Smokers (%) 82/395 (20.8) 73/367 (19.9) 9/28 (32.1) 1.91 (0.83, 4.39) .15

American College of Rheumatology 
functional class 3/4

348 (69.6) 312 (67.4) 36 (97.3) 17.42 (2.37, 128.29) .0001

Extra-articular disease

Anemia 391 (78.2) 357 (77.0) 34 (91.9) 3.37 (1.01, 11.18) .04

Nodulosis 155 (31.0) 137 (29.6) 18 (48.6) 2.25 (1.15, 4.43) .02

Scleritis 17 (3.4) 17 (3.7) 0 (0.0) 0.67 (0.09, 5.16) 1.00

Interstitial lung disease 16 (3.2) 11 (2.4) 5 (13.5) 6.42 (2.10, 19.61) .004

Systemic vasculitis 7 (1.4) 5 (1.1) 2 (5.4) 5.23 (0.98, 27.96) .10

Autoantibodies, n positive/n tested (%)

Rheumatoid factor 455/500 (91.0) 421/463 (90.9) 34 (91.9) 1.13 (0.33, 3.84) 1.00

Anti-citrullinated peptide antibodies 305/376 (81.1) 298/366 (81.4) 7/10 (70.0) 0.53 (0.13, 2.11) .41

Drug therapy, ever

NSAIDs 494 (98.8) 457 (98.7) 37 (100.0) 1.76 (0.21, 14.73) .99

Methotrexate 477 (95.4) 441 (95.2) 36 (97.3) 1.80 (0.24, 13.71) .72

Other synthetic DMARDs 465 (93.0) 428 (92.4) 37 (100.0) 0.33 (0.44, 2.48) .35

Prednisone 429 (85.8) 394 (85.1) 35 (94.6) 3.07 (0.72, 13.04) .14

Cyclophosphamide 11(2.2) 9 (1.9) 2 (5.4) 2.88 (0.60, 13.86) .19

Biologics

Tumor necrosis factor inhibitors 5 (1.0) 5 (1.1) 0 (0.0) 0.48 (0.60, 4.13) .99

Rituximab 13 (2.6) 13 (2.8) 0 (0.0) 1.15 (0.15, 9.00) 1.00

Rheumatic surgery, any 90 (18) 75 (16.2) 15 (40.5) 3.53 (1.75, 7.11) .0002

Soft-tissue procedures/arthrodectomy 23 (4.6) 19 (4.1) 4 (10.8) 2.83 (0.91, 8.81) .08

Arthroplasty 73 (14.6) 61 (13.2) 12 (32.4) 3.16 (1.51, 6.62) .001

Abbreviations: CI, confidence interval; DMARDs, disease-modifying anti-inflammatory drugs; NSAIDs, nonsteroidal anti-inflammatory drugs; OR, 
odds ratio.
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(OR = 4.73 [1.65, 13.62]) and serious infections (OR = 4.05 [1.65, 
9.95]) were more common in the DG and in 2 and 6 patients were the 
immediate known causes of death, respectively.

4  |  DISCUSSION

Like studies in other populations, comorbidities were common in this 
cohort of largely indigent Black South Africans with established RA. 
Almost all patients had at least 1 comorbidity. Hypertension was the 
commonest comorbidity in almost 3 quarters of patients and about 
10% had TB and/or human immunodeficiency virus (HIV) infection.

A recent study of privately insured patients in South Africa, 
based on a medical claims database, showed hypertension, dyslip-
idemia, hypothyroidism and T2D to be the most common comor-
bidities.2 Although not strictly comparable in terms of design and 
ascertainment of comorbidities, our findings are mostly similar with 
respect to the age of the patients and spectrum of comorbidities 
except that IHD, serious infections and HIV were not specifically 
documented in the previous study. Hypertension was significantly 
more common in the present cohort (70%) compared to a recent 
study in the general Soweto population (47.5%).17 The profile of 

comorbidities observed in the present study is comparable to that 
of RA patients in the Philippines, a developing country like South 
Africa, in which the prevalence of hypertension (27%), TB (13.1%) 
and PUD (7.5%) were relatively common, but with low prevalence 
of IHD (1.6%).18

Over the last 2-3 decades there has been increasing public 
awareness and active screening for chronic diseases like hyper-
tension and diabetes at primary healthcare clinics in South Africa. 
Hypertension has been identified as a major public health priority. 
Similar to our findings, community-based studies of cardiometa-
bolic comorbidities showed that the prevalence of hypertension, 
hypercholesterolemia and T2D were 56%, 39% and 9%, respec-
tively.17,19,20 Like in the Heart of Soweto Study17 where ischemic 
cardiomyopathy was uncommon and less frequent than idiopathic 
cardiomyopathy, IHD was rare in our study. The rarity of IHD in 
Black South Africans in spite of traditional cardiovascular risk fac-
tors, has previously been well documented. An interethnic study 
of RA showed that traditional and non-traditional cardiovascular 
risk factors are consistently and independently related to carotid 
artery atherosclerosis in White but not Black South Africans with 
RA.21 These findings highlight global interethnic differences in the 
risk for IHD in patients with RA. Similarly, the prevalence of IHD 

TA B L E  2  Comorbidities in 500 South Africans with established rheumatoid arthritis

Comorbidity

All patients (500) Alive group (463)
Deceased group 
(37)

OR (95% CI) P valuen (%) n (%) n (%)

Charlson comorbidities

Peptic ulcer disease 73/114 (64.0) 60/100 (60.0) 13/14 (92.9) 8.67 (1.09, 68.87) .02

Liver disease: mild 11 (2.2) 8 (1.7) 3 (8.1) 5.02 (1.27, 19.79) .04

Diabetes mellitus 77 (15.4) 71 (15.3) 5(13.5) 0.86 (0.33, 2.29) .82

Congestive heart failure 33 (6.6) 23 (5.0) 10 (27.0) 7.09 (3.07, 16.38) <.0001

Cerebrovascular disease 14 (2.8) 11 (2.4) 3 (8.1) 3.63 (0.97, 13.62) .08

Hemiplegia 7 (1.4) 5 (1.1) 2 (5.4) 5.23 (0.98, 27.96) .09

Peripheral vascular disease 3 (0.6) 1 (0.2) 2 (5.4) 26.40 (2.34, 298.37) .02

Clinical cardiovascular events 3 (0.6) 3 (0.6) 0 (0.0) 0.30 (0.03, 2.73) .31

COPD 7 (1.4) 5 (1.1) 2 (5.4) 5.23 (0.98, 27.96) .09

HIV infection 44/472 (9.3) 41/446 (91.2) 3/26 (11.5) 1.29 (0.37, 4.48) .72

Renal failure, moderate/severe 33 (6.6) 29 (6.3) 4 (10.8) 1.8 (0.60, 5.40) .29

Malignancies 9 (1.8) 7 (1.5) 2 (5.4) 3.72 (0.75, 18.60) .14

Charlson comorbidity scorea 2 (1, 3) 2 (1, 3) 4 (3, 6)- - <.0001

Other comorbidities

Hypertension 350 (70.0) 324 (70.0) 26 (70.3) 1.01 (0.49, 2.11) 1.00

Hypercholesterolemia 221/466 (47.4) 209/443 (47.2) 12/23 (52.2) 1.22 (0.53, 2.83) .67

Osteoporosis 62/132 (47.0) 58/126 (46.0) 4/6 (66.7) 2.35 (0.40, 18.75) .42

History of fractures 39 (7.8) 33 (7.1) 6 (16.2) 2.52 (0.98, 6.48) .06

Serious infections 56 (11.2) 41 (8.9) 15 (40.5) 7.02 (3.38, 14.57) <.0001

Tuberculosis 53 (10.6) 45 (9.7) 8 (21.6) 2.56 (1.11, 5.94) .03

Abbreviations: CI, confidence interval; COPD, chronic obstructive pulmonary disease; HIV, human immunodeficiency virus; OR, odds ratio.
aMedian (interquartile range) and corrected for age.
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in patients from the COMORA study which were mainly from de-
veloped countries was much higher (5%) compared to this study 
(0.6%).

In contrast, serious infections and TB were a major burden, 
with serious infections being an independent risk factor for mor-
tality. Serious infections occurred more commonly in patients with 
TB, severe functional disability, vasculitis and those who under-
went rheumatic surgery. The increased incidence of serious in-
fections is well documented in RA22,23 as is the association with 
premature death.24,25 TB is a major public health challenge and 
South Africa currently globally ranks as one of the countries with 
the highest prevalence.26,27,28 As in the case of serious infections, 
TB was associated with severe disability and ILD. The latter might 
have been the result of post-TB lung scarring rather than a predis-
posing factor.

Apart from ACR FC 3/4, a measure of severe disability, being as-
sociated with both serious infections and TB, it was the strongest 
single independent factor associated with mortality, consistent with 
several previous studies. Wolfe et al. found, for every grade increase 
in ACR FC, the risk of death increased 24.1% and similarly, Pincus 
et al.29 showed that the 5-year survival rates for RA patients with 
a FC 4 were comparable to those with triple-vessel coronary artery 
disease and stage 4 Hodgkin disease.

While CCS were higher in patients who died, the Charlson instru-
ment has limitations in the setting of RA in Africa since it does not 
include important and common comorbidities like TB and serious 
infections. South Africa, like many other countries in sub-Saharan 
Africa, has a huge burden of infectious diseases30 in the general 
population. Moreover, corticosteroids and DMARDs are known to 

increase the risk of infections in RA patients who have inherently 
compromised immunity.

Prednisone use was associated with mortality, similar to a pre-
vious retrospective study of electronic medical records in which 
prednisone dose higher than 5  mg was associated with all-cause 
mortality in RA.31 Corticosteroid use, apart from increasing the risk 
of IHD, hypertension, osteoporosis and infections, might be a sur-
rogate of ongoing refractory RA necessitating its prolonged use to 
control disease activity.

There are several limitations to the study. The retrospective 
nature of this study is a major shortcoming with respect to miss-
ing data and inconsistences in documenting clinical problems in 
case records. Moreover, improvement in early detection of comor-
bidities like osteoporosis and PUD with the greater availability of 
DEXA and gastroscopies over time might have previously under-
estimated these comorbidities. Lack of more contemporary data 
is a further limitation. The small number of deceased patients and 
inability to ascertain the causes of death in more than half of the 
known deaths made it difficult to determine with certainty the 
relationship of comorbidities and death. Also, we were unable to 
quantify the cumulative prednisone dose and its relationship with 
comorbidities. Because of resource constraints, patients are not 
routinely screened for IHD and hence the actual prevalence might 
be higher.

Notwithstanding these limitations, our findings provide new in-
sights into the spectrum and burden of comorbidities in Black indi-
gent South Africans with established RA. Despite the high burden 
of cardiometabolic comorbidities, myocardial infarction was rare. 
On the other hand, serious infections and TB, both associated with 
severe functional disability, were a major cause of morbidity and 
mortality. There is a need for prospective longitudinal studies of in-
cident RA cases to better define the total burden of comorbidities 
and overall cost of treating RA in sub-Saharan Africa.
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