
ORIGINAL ARTICLE

A prospective study of anti-tumor necrosis factor therapy in
South African rheumatoid arthritis patients

Clive PETTIPHER,1 Riana RUDOLPH,2 Eustasius MUSENGE3 and Mohammed TIKLY4

1Wilgeheuwel Hospital, University of the Witwatersrand, 2Roche Products (Pty) Ltd, University of the Witwatersrand, 3School of
Public Health, University of the Witwatersrand, and 4Division of Rheumatology, Faculty of Health Sciences, University of the
Witwatersrand, Johannesburg, South Africa

Abstract
Objective: To quantify primary and secondary anti-tumour necrosis factor inadequate response (aTNF-IR) and

intolerance in South Africans with rheumatoid arthritis (RA) over 1 year.

Methods: Rheumatologists from nine independent private practices monitored RA patients commencing on

aTNF therapy (incident cases) or already on aTNF therapy (prevalent cases). Observations at baseline and quar-

terly intervals recorded discontinuation of therapy for either lack of response or adverse effects.

Results: Of the 98 patients screened, 86 were eligible to participate. Mean time from onset of symptoms of RA

to start of aTNF treatment was 9.7 years (range: 0.5–32 years). Only 58 (67.4%) continued on aTNF therapy at

12 months, including five judged to have an aTNF-IR. Overall 12 patients had a secondary aTNF-IR with seven

discontinuing for this reason. Seven patients discontinued due to adverse events, four due to funding problems

and 10 were lost to follow-up. Infections were the most common adverse events, but only two stopped treat-

ment as a result. No cases of active tuberculosis (TB) were recorded, despite nine patients having a positive

tuberculin skin test and one, a past history of pulmonary TB.

Conclusions: Almost a third of patients discontinued aTNF therapy over the 1-year period, with infections and

inadequate response to treatment being the main reasons for discontinuation. The study highlights the need for

biologics with alternative modes of action for patients with moderate to severe RA in South Africa.
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INTRODUCTION

Rheumatoid arthritis (RA) is a chronic inflammatory

disease which if inadequately treated, leads to progres-

sive joint destruction.1–4 In South Africa, patients in the

private sector who have an inadequate response to tra-

ditional disease-modifying anti-rheumatic drugs

(DMARDS), have for more than a decade had limited

access to biologic agents, principally the anti-tumor

necrosis factor (aTNF) drugs (infliximab, etanercept

and adalimumab). Guidance on their use has been

determined by the South African Rheumatism and

Arthritis Association (SARAA) and these agents, usually

in combination with methotrexate, have become estab-

lished as the standard of care for those unresponsive to

DMARDS (DMARDS-IR). However, not all patients

with RA respond to aTNFs and about 30% fail to

achieve an American College of Rheumatology (ACR)-

20 response (primary failure) in large randomized con-

trolled trials.1–3 In addition, there may be further drug

attrition either because of secondary failure or adverse

events, including infections such as tuberculosis

(TB).5,6 South Africa is a TB endemic country with the

2010 World Health Organization (WHO) report

showing a prevalence rate of 798/100 000, one of the

highest rates in the world.7,8 In spite of screening and
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chemoprophylaxis for active and latent TB infection

(LTBI) prior to commencement of aTNF therapy, reacti-

vation of TB continues to be a challenge.

The recent availability of other biological agents with

different molecular targets, such as rituximab,

tocilizumab and abatacept, provide alternatives for

patients who fail aTNFs or have adverse events. In the

absence of any post-registration data on aTNF agents in

SA, a prospective observational study was undertaken to

assess the effectiveness and tolerability of these agents

in the private sector.

PATIENTS AND METHODS

This was a prospective observational study over a 1-year

period of RA patients, who were either commencing

aTNF therapy (incident cases) or already on aTNF ther-

apy (prevalent cases), followed up at nine independent

private practices across SA. The Pharma Ethics commit-

tee approved this study, which complied with the

World Medical Association’s Declaration of Helsinki.

Informed consent was obtained from all study partic-

ipants and patient anonymity was preserved through-

out clinical trial conduct.

Consenting patients were included if they met the

1987 ACR classification for RA and were older than

18 years of age at the time of diagnosis. Exclusion crite-

ria included an ACR functional status class IV, taking

prednisone doses in excess of 10 mg daily and previous

treatment with a biological agent. Treating physicians

were independent in their choice of patients for enrol-

ment, selection of aTNF and concomitant therapy.

Demographics, smoking history, rheumatoid factor

(RF), tuberculin test, chest radiograph (CXR), concomi-

tant medications, date of onset of RA and date of start

of aTNF therapy were recorded at baseline. Simplified

Disease Activity Index (SDAI), Health Assessment Ques-

tionnaire Disability Index (HAQ-DI), and adverse

events were recorded with each visit.

Primary aTNF-IR is widely accepted as failure to

achieve a targeted response, either remission or low

disease activity (LDA) within 3–6 months of treatment

initiation9,10 For the purpose of this study primary

aTNF-IR was defined as an improvement of < 15 points

in the SDAI score within the first 6 months of treat-

ment. The definition of secondary aTNF-IR, according

to the SARAA guidelines is a loss in treatment response

after 6 months.11 For uniformity in the study secondary

aTNF-IR was defined as a deterioration of at least 10

points in the SDAI score, over two successive visits,

following an initial adequate response.

Statistical analysis
The data were entered in Epi-Info version 3.5.2 (http://

epi-info.software.informer.com/) by two independent

data capturers and verified by two of the authors for

consistency and accuracy. Descriptive statistics for

numerical as well as categorical variables were per-

formed on the data. Measures of location (mean) and

measures of variability (standard deviations and ranges)

were used to describe the numerical data of interval and

ratio scales. Pictographically the box and whisker plots

were used for numerical data. Categorical data of nomi-

nal and ordinal scales were described by frequency. The

analysis was done using STATA Version 10.0 (Stata-

Corp, College Station, TX, USA).

RESULTS
Demographic and clinical characteristics
Recruitment was from February to July 2010, and

included a baseline visit and four quarterly visits there-

after.

Of the 98 patients screened, 12 were excluded as they

failed to meet the inclusion/exclusion criteria (Fig. 1).

The cohort comprised predominantly White (91%)

females, of whom the majority (76%) was RF positive.

Figure 1 Enrolment and follow-up of patients with rheuma-
toid arthritis on anti-tumor necrosis factor therapy from South
Africa.
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Anticyclic citrullinated peptide antibody (anti-CCP)

results were not collected. The mean age of the cohort

was 53 years (range 29–77 years).

Seventy-six patients (88%) were on methotrexate

(mean dose 15 mg) and 34 (40%) were taking oral

prednisone (mean dose 6.8 mg). Nine patients

(10.5%) had a positive tuberculin skin test (TST) at ini-

tiation of aTNF therapy and one had a past history of

pulmonary TB. No CXR reported any evidence of TB.

All TST positive patients were treated for latent TB with

isoniazid.

At baseline 27 patients were on aTNF therapy for

3 months or less. The mean SDAI at initiation of aTNF

therapy was 42.3. The mean time interval from when

patients were diagnosed with RA to initiation of aTNF

therapy was 9.7 years (range 0.5–32 years) and from

commencement of aTNF therapy to baseline was

1.8 years (range 0–9.5 years). Mean duration of aTNF

therapy in prevalent cases at baseline was 2.6 years

(range 3 months to 9.7 years). Baseline characteristics

are shown in Table 1.

Simplified Disease Activity Index and HAQ-DI scores

at initiation of aTNF therapy, at baseline and with each

3-monthly visit show a statistically significant (P < 0.05

for both scores) reduction, indicative of RA disease

improvement (Figs 2,3, respectively).

After 1 year, 12 patients had a secondary aTNF-IR, of

whom seven stopped therapy and the balance contin-

ued on treatment. No patient had a primary aTNF-IR.

The mean methotrexate doses were similar in the

aTNF-IR and TNF responder group (14.1 vs. 15.2 mg,

respectively, P = 0.29). No statistical difference was

demonstrated in the ages between the aTNF-IR and TNF

responder group (54 vs. 53 years, P = 0.9558). Seven

withdrew due to adverse events, four for funding

reasons and 10 were lost to follow-up. In all, only 58

patients remained on treatment at 1 year.

Infections were the most common adverse events

(Table 2) although they only resulted in two discontin-

uations (appendicitis, septic finger). Other discontinua-

tions due to adverse events included subarachnoid

hemorrhage (one), malignant melanoma (one), infu-

Table 1 Baseline demographic and clinical features of 86

rheumatoid arthritis patients

n (%)

Gender

Males 18 (20)

Females 68 (80)

Race

White 78 (91)

Black 2 (2)

Other 6 (7)

Smokers 12 (14)

RF+ 65 (76)

TST+ 9 (10)

Concomitant medication

Methotrexate 76 (88)

Oral prednisone 34 (40)

aTNF choices

Infliximab 39 (45)

Adalimumab 26 (30)

Etanercept 21 (25)

Incident cases 27 (31)

Mean (range)

Age at baseline (years) 57 (29–77)
SDAI at initiation of aTNF 42.3

Time from diagnosis to initiation

of aTNF therapy (years)

9.7 (0.5–32)

RF, rheumatoid factor; TST, tuberculin skin test; SDAI, simplified dis-
ease activity index; aTNF, anti-tumour necrosis factor.

Figure 2 Simplified Disease Activity
Index scores at initiation of anti-tumor
necrosis factor therapy, baseline and
quarterly visits. , SDAI at start of aTNF;
, SDAI at last visit before trial; , Base-

line SDAI; , Visit 1 SDAI; , Visit 2
SDAI; , Visit 3 SDAI; , Visit 4 SDAI.
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sion reactions (two) and non-specific symptoms (one).

Of note, there were no reported cases of TB.

Of the 27 incident patients, three withdrew due to

adverse events, two due to an aTNF-IR, one due to fund-

ing issues and two were lost to follow-up, which did

not differ significantly compared to the prevalent cases.

DISCUSSION

This is the first study from South Africa evaluating the

drug survival for aTNF agents in RA patients. In this

cohort of private patients with average disease duration

of almost a decade before commencement of aTNF ther-

apy, there was no primary aTNF-IR and patients had a

good initial response. However, almost a third stopped

therapy, mainly due to secondary aTNF-IR or adverse

events, with no significant difference in drug adherence

between incident and prevalent cases. These rates corre-

late with results from large registries, such as the Danish

DANBIO Registry, showing that after 48 months, the

unadjusted drug survival rate was 52% for adalimumab,

56% for etanercept and 41% for infliximab.12

Infection was the most common adverse event; how-

ever only two stopped therapy for this reason and there

were no cases of active TB. Nine patients (10.5%) tested

TST positive at aTNF initiation and one patient had a

past history of pulmonary TB. The prevalence of LTBI in

this cohort is high, considering that selected patients

were predominantly Caucasians from higher socio-

economic classes. However, it does attest to the back-

ground burden of TB in South Africa as demonstrated

by total TB notifications in Cape Town, a city of 3.2

million people, which reached 27 000 in 2006.13 How-

ever, the distribution of TB cases within this population

is very unequal with unprecedented high burdens in

Figure 3 Health Assessment Question-
naire scores at initiation of anti-tumor
necrosis factor therapy, baseline and
quarterly visits. , HAQ at start of aTNF;
, HAQ at last visit before trial; , Base-

line HAQ; , Visit 1 HAQ; , Visit 2
HAQ; , Visit 3 HAQ; , Visit 4 HAQ.

Table 2 Adverse events encountered by subjects over 1 year

on aTNF therapy

Adverse events RA cohort

n = 86

Infections (total) (18)

Upper respiratory tract infection 8

Chest infection 3

Shingles 2

Urinary tract infection 1

Dental abscess 1

Appendicitis 1

Cholecystitis 1

Finger infection 1

Dermatological (7)

Urticaria 2

Vasculitis 1

Fever blisters/mouth ulcers 2

Scaly patches (legs, scalp and wrist) 1

Malignant melanoma 1

Ophthalmic (2)

Dry eyes 1

Keratoconjunctivitis 1

Neurological (4)

Headaches 1

Tinnitus 1

Depression 1

Subarachnoid hemorrhage 1

Other (7)

Neutropenia 1

Elevated liver function tests 1

Hypertension exacerbation 1

Infusion reaction 1

Injection site reaction 1

Bowel prolapse 1

No specific symptoms 1

aTNF, anti-tumor necrosis factor; RA, rheumatoid arthritis.
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the crowded and socially deprived African town-

ships.14,15 Here TB annual notifications exceeded 1500

per 100 000 in 2006.16,17 A cross-sectional survey in

human immunodeficiency virus (HIV) negative individ-

uals in these areas, using a TST diameter of ≥ 10 mm to

indicate LTBI, showed LTBI prevalence rates in subjects

aged between 17–40 years to be 69%.18 South Africa is

indeed a land of stark contrasts and this explains our

TST findings. There are no publications on the risk of

TB in methotrexate-exposed RA patients in South

Africa.

Limitations of the study include the relatively small

sample size, which limited comparisons between incep-

tion and prevalent cases and the high dropout rate for

non-medical reasons.

Notwithstanding the limitations, this study provides

evidence that while aTNF agents are effective in South

Africans with RA, the high background LTBI, infection

risks and attrition rates demonstrate an unmet need for

effective and safe alternative therapies for RA in South

Africa. The study also underscores the need for a

national biologics registry.

ACKNOWLEDGEMENTS

The following investigators were involved in the study:

A. Halland, F. Khatib, I. Louw, A. Maharaj, C. Pettipher,

J. Potts, B. Sarembock, C. Spargo, E. van Duuren and H.

Reuter.

DISCLAIMERS AND SUPPORT

C. Pettipher has done consultancy work for Roche,

Abbott and Jansen. R. Rudolph is an employee of Roche

Products (Pty) Ltd. M. Tikly has done consultancy work

for Roche, Abbott and Pfizer. E. Musenge has done con-

sultancy work for Roche. The study was funded by

Roche Products (Pty) Ltd.

REFERENCES

1 Lipsky PE, van der Heijde DM, St Clair EW et al. (2000)

Infliximab and methotrexate in the treatment of rheuma-

toid arthritis. N Engl J Med 343, 1594–602.
2 Weinblatt ME, Kremer JM, Brankhurst AD et al. (1999) A

trial of etanercept, a recombinant tumor necrosis factor

receptor: Fc fusion protein, in patients with rheumatoid

arthritis receiving methotrexate. N Engl J Med 340,
253–9.

3 Weinblatt ME, Keystone EC, Furst DE et al. (2003) Ada-

limumab, a fully human anti-tumor necrosis factor

alpha monoclonal antibody, for the treatment of rheu-

matoid arthritis in patients taking concomitant metho-

trexate: the ARMADA trial. Arthritis Rheum 48, 35–45.
4 Maini R, St Clair EW, Breeveldt F et al. (1999) Infliximab

(chimeric anti-tumour necrosis factor alpha monoclonal

antibody) versus placebo in rheumatoid arthritis patients

receiving concomitant methotrexate: a randomised phase

III. Lancet 354, 1932–9.
5 Finckh A, Simard JF, Gabay C, Guerne PA (2008) Evidence

for differential acquired drug resistance to anti-TNF agents

in rheumatoid arthritis. Ann Rheum Dis 67, 746–52.
6 Hetland MR, Christensen IJ, Tarp U et al. (2010) Direct

comparison of treatment responses, remission rates, and

drug adherence in patients with rheumatoid arthritis trea-

ted with adalimumab, etanercept, or infliximab. Arthritis

Rheum 62, 22–32.
7 World Health Organization (2011) Global tuberculosis

control: WHO report 2011. Geneva (Switzerland), WHO

Press, World Health Organization; Report No.: WHO/

HTM/TB/2011.16.

8 World Health Organization (2007) Global tuberculosis

control: Annual report 2007. Geneva (Switzerland), WHO

Press, World Health Organization; Report No.: WHO/

HTM/TB/2007.376.

9 Smolen JS, Landew�e R, Breedveld FC et al. (2010) EULAR

recommendations for the management of rheumatoid

arthritis with synthetic and biological disease-modifying

antirheumatic drugs. Ann Rheum Dis 69, 964–75.
10 Singh JA, Furst DE, Bharat A et al. (2012) 2012 Update of

the 2008 American College of Rheumatology Recommen-

dations for the use of disease-modifying antirheumatic

drugs and biologic agents in treatment of rheumatoid

arthritis. Arthritis Care Res 64, 625–39.
11 SARAA (South African Rheumatism and Arthritis Associa-

tion) (2011) The South African Arthritis and Rheumatism

Association (SARAA) reference for the use of biologic dis-

ease modifying anti-rheumatic drugs. [cited 1 Nov 2011.]

Available from URL: http://www.saraa.co.za/F_BioGuides.

asp.

12 Hetland ML, Lindegaard HM, Hansen A et al. (2008)

Do changes in prescription practice in patients with

rheumatoid arthritis treated with biological agents affect

treatment response and adherence to therapy? Results

from the nationwide Danish DANBIO Registry. Ann

Rheum Dis 67, 1023–6.
13 Barron P, Day C, Monticelli F (2007) District Health

Barometer 2006/07 [Internet]. Durban: Health Systems

Trust. [cited 7 Nov 2012.] Available from URL: http://

www.hst.org.za/publications/717.

14 Harling G, Ehrlich R, Myer L (2008) The social epidemiol-

ogy of tuberculosis in South Africa: a multilevel analysis.

Soc Sci Med 66, 492–505.
15 Packard R (1991) White Plaque, Black Labor: Tuberculosis

and the Political Economy of Health and Disease in South

Africa. University of California Press, Berkeley, CA.

International Journal of Rheumatic Diseases 2014 5

aTNF therapy in SA patients with RA



16 Middlekoop K, Bekker LG, Myer L, Dawson R, Wood R

(2008) Rates of tuberculosis transmission to children and

adolescents in a community with a high prevalence of HIV

infection among adults. Clin Infect Dis 47, 349–55.
17 Rangaka MX, Wilkinson KA, Seldon R et al. (2007)

Effect of HIV-1 Infection on T-Cell-based and Skin Test

Detection of Tuberculosis Infection. Am J Respir Crit

Care Med 175, 514–20.
18 Wood R, Liang H, Wu H et al. (2010) Changing preva-

lence of TB infection with increasing age in high TB bur-

den townships in South Africa. Int J Tuberc Lung Dis 14,
406–12.

6 International Journal of Rheumatic Diseases 2014

C. Pettipher et al.


