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Introduction: The high cost and concern of adverse events, particularly infections, limit the use of biologic therapies. We undertook this retrospective study to document their use for immune-mediated diseases, and explore the screening practices, efficacy, safety, and adherence to bDMARDs in a tertiary hospital.



Methods: A folder review of all adult and paediatric patients treated for IMDs with bDMARDs. Changes in disease activity were measured by disease-specific tools at 6, 12, 24-months and at the last available visit, and patient adherence to bDMARDs was explored by folder and pharmacy record review.



Results: We studied 120 folders; 145 bDMARDs were prescribed (23 patients switched bDMARD). BDMARDs prescribed included tumour necrosis factor inhibitors (TNFi) (76), rituximab (54), tocilizumab (9), anakinra (3), abatacept (1), ustekinumab (1) and tofacitinib (1). The vast majority of patients had an excellent response and achieved low disease activity or remission at their last available visit. Adverse events included severe infection (9) including two cases of tuberculosis (TB), mild skin reaction (6) and severe infusion reactions (4). Therapy was discontinued in 13 patients, most commonly due to infection (5), lack of response (4), or poor adherence (3). Poor adherence was noted in 8/120 (6.7%). Complete latent TB infection screening was performed in only 35 patients (29.2%). Screening for Hepatitis B, C and HIV was performed in 28 (23.3%), 62 (51.7%) and 61 (50.8%) patients, respectively. Only 20.8% and 20.0% received the influenza and pneumococcal vaccination.



Discussion and conclusion: Biologic therapy was effective, and the most important serious adverse effect was infection, which was significantly associated with TNFi therapy. Vaccination and screening for TB, viral hepatitis and HIV was suboptimal. Of concern, poor adherence to bDMARDs was frequently encountered.
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Introduction

Biologic disease modifying antirheumatic drugs (bDMARDs) are a class of immunosuppressive drugs produced by a biologic process and include monoclonal antibodies and fusion proteins. These therapies have dramatically improved outcomes in patients with severe immune-mediated diseases (IMD). Ten bDMARDs are currently registered and available in South Africa (SA) (1). These include tumour necrosis factor inhibitors (TNFi) which are infliximab (IFX), etanercept (ETN), adalimumab (ADA), golimumab (GOL); and the non-TNFi, which are abatacept (ABT), rituximab (RTX), tocilizumab (TCZ), ustekinumab (UTK), secukinumab (SCK), and anakinra (ANA). One targeted synthetic therapy is available: the JAK-inhibitor tofacitinib (TFC). Biologic therapies are indicated in patients with a poor response to conventional therapy, and recommendations for their use have been published by international and national bodies representing various subspecialties (2–4).

In SA, there is a heavy background burden of infectious diseases, including tuberculosis (TB), human immune virus (HIV), hepatitis B (HBV) and C virus (HCV) (5, 6). All bDMARDs increase the risk of serious infection (7). Reactivation of latent TB infection (LTBI) is of particular concern in patients treated with TNFi, and HBV reactivation is well described with RTX therapy (8). Thus screening for TB, HBV, HCV and HIV infections prior to initiating bDMARDs is recommended for all patients, together with vaccination (9–12).

The high cost of bDMARDs, together with the concern of serious infection, restricts the use of bDMARDs in resource-constrained settings and makes evaluation of their efficacy and safety vital. In the SA state-sector, resource constraints mean that very few state-sector patients are offered bDMARDs (13). In SA, there are considerable variations in access to bDMARDs between hospitals and provinces. Each clinical division needs to motivate for a biologic on a named patient basis to the hospital pharmacy therapeutics committee. Alternative ways of accessing a bDMARD include patient self-funding or medical insurance schemes.

We undertook this retrospective study to assess the number of patients, indications for, and specific biologic therapies used, in addition to monitoring efficacy, adverse events and screening practices. An understanding of these metrics will improve our current use and future planning of therapies for refractory patients. This study was approved by the University of Cape Town Health Research Ethics Committee.



Patients and methods

This retrospective study includes all patients treated with bDMARDs for IMD at a tertiary referral hospital in SA. We included any patient given bDMARDs (minimum one dose) between January 2013 and December 2019, excluding those treated with bDMARDs for inflammatory bowel disease or hematological malignancy. To ensure all patients using bDMARDs were included, lists were obtained from each clinical department, and from the hospital pharmacy.

Folders were reviewed, and demographic and clinical details including the IMD details, disease duration, use of immunosuppressant before bDMARDs, and screening procedures were documented. Disease activity, measured by an accepted disease-specific tool, were documented at baseline, 6, 12 and 24 months, and at the last available encounter, and response was calculated comparing baseline and the last available visit. Adverse events and reason/s for discontinuation of treatment were documented, and patient adherence was assessed by reviewing the pharmacy records of prescriptions filled. Patients who missed two or more months of therapy were considered poorly adherent.

All statistical analyses were done using Stata 10 software (StataCorp, USA). The 2-tailed Fishers' exact test was used to assess significance, and a p-value of 0.05 was considered significant.



Results

We reviewed 120 folders, with 145 bDMARDs prescribed (23 patients used more than 1 biologic), of which 87 were female and 33 male; 60 were adults and 60 pediatric patients (Table 1). The most frequent IMD's treated were rheumatoid arthritis (RA) and spondyloarthritis (SpA), and amongst children, juvenile idiopathic arthritis (JIA), systemic lupus erythematous (SLE) and uveitis. Of initial bDMARDs, the most prescribed were TNFi (total 60 patients (50%), including IFX (18 (12.4%)), ADA (24 (16.6%)), ETA (30(20.7%))), TCZ (9 (6.2%)), GOL (4 (2.8%)) and RTX (54 patients (37.2%). The vast majority of bDMARDs were state-funded, with seven funding their bDMARDs personally or through private medical insurance. Disease duration before starting bDMARD therapy was long: mean (SD) 7.08 (7.21) years, and the majority of patients had used numerous therapies prior to bDMARDs, reflecting the poor access to these expensive therapies.


TABLE 1 Details of 120 patients prescribed biologics.
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Disease activity and response to treatment

As expected, the vast majority of patients showed significant improvements in disease activity on biologic therapy (Tables 2, 3). Amongst RA and SpA patients, 66.6% achieved low disease activity, and improvements were seen in 88.8% of psoriasis (PSO) patients, 84.6% of JIA patients and all ophthalmology patients. There were a few patients who showed no improvement: adult-onset still disease (1), polymyositis (4), juvenile dermatomyositis (1) and two neurology patients. Most adult and paediatric SLE patients improved, except for two patients with nephritis with no improvement in any renal parameters. Very few patients had functional assessments at baseline or during bDMARD therapy, and C-reactive protein (CRP) tests were requested in only 11 patients.


TABLE 2 Outcomes in adults treated with biologic therapy.
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TABLE 3 Outcomes in paediatric patients treated with biologic therapies.
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Screening and vaccination

We reviewed the screening practices prior to biologic initiation (Table 4). In terms of TB, 9 (7.5%) patients reported previous TB; chest radiographs (CXR) were abnormal in 5 (4.2%) patients, normal in 109 (90.8%) patients and not performed in 6 (5.0%) patients. Screening for LTBI with a tuberculin skin test (TST) was positive in 9 (7.5%) patients, negative in 35 (29.2%), and not done in 76 (63.3%). Of the patients treated with TNFi, only 28/76 (36.8%) had a TST performed. Of these, 10/28 (35.7%) were from rheumatology, 9/28 (32.1%) from dermatology, 4/28 (14.3%) from paediatrics, and 5/28 (17.9%) from ophthalmology. Long-term INH prophylaxis for the duration of biologic therapy was given to 69/120 (57.5%) patients, including 26/76 (34.2%) of the patients prescribed TNFi therapy. Short term INH prophylaxis for 6-months was prescribed for 7/120 (5.8%) patients treated with any bDMARD, and 3/76 (3.9%) of patients prescribed TNFi therapy.


TABLE 4 Screening prior to prescribing biologics.
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Screening for HBV surface antigen (HBsAg) was done in 66 (55%) patients, and by division, 31.8% in rheumatology, 45.5% in pediatric rheumatology, and 22.7% in all paediatric ophthalmology. Most patients (75%) had no testing for HBV core antibody (HBcAb), and 27 (36.5%) of these patients were treated with RTX. Screening for HCV was performed in 62 (51.7%) patients. Testing for HIV was performed in 65 (54.2%) patients, and three patients were HIV positive and virally suppressed before starting bDMARDs.

Few patients were vaccinated prior to initiating biologic: 20.8% and 20.0% of patients received influenza and pneumococcal vaccines respectively. We did not assess the use of HBV vaccine in non-immune patients.



Adverse events and discontinuation

Twenty-one adverse reactions were recorded, and infection is the commonest problem, followed by mild skin reaction to either subcutaneous injection or intravenous infusion (Table 5). Nine patients, eight of them using TNFi, had serious infection that leads to discontinuation of bDMARDs in five. These included two patients with TB, each treated with ETA or ADA. An HIV negative RA patient developed Pneumocystis Jiroveci pneumonia after nearly four years of ETN treatment. Two patients had septicaemia requiring hospital admission and intravenous antibiotics. Varicella zoster was diagnosed in a JIA patient treated with ETN for 3 years. Serious infection was significantly associated with exposure to TNFi, compared to patients treated with other bDMARDs (p = 0.006).


TABLE 5 Side effects, discontinuation and adherence to biologics.
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Thirteen patients (11.9%) discontinued bDMARDs, with infection 5/13 (39.5%), poor response 4/13 (30.8%), or poor adherence 3/13 (23.1%) being the common reasons for discontinuation. One JIA patient stopped treatment after nine months of TCZ due to suspected macrophage activation syndrome. One patient became HIV positive during biologic treatment, had inactive disease and the biologic was stopped.



HIV positive patients

Of the three HIV positive patients, two had polymyositis, and received RTX after failing numerous immunosuppressive therapies. Both had a mild to moderate clinical and laboratory response to RTX. The third patient with JIA achieved remission with ETN. None of these patients experienced adverse events and they all had undetectable viral loads and normal CD4 count throughout treatment.



Adherence

Poor adherence to bDMARDs therapy was observed in 8 patients (6.7%), apparent from pharmacy records where seven patients failed to collect their repeat scripts every month, and one patient had to stop BDMARDs because of the cost. Four patients were lost to clinic follow-up, and no details are available despite our attempts to trace these patients. These patients may have relocated or may have died.



Switching DMARDs

There were 23 (19.2%) patients who switched bDMARDs, two of whom switched more than once (Supplementary Tables 1 and 2). The commonest reason for switching bDMARDs was a poor response to bDMARDs (12 patients), infection (4 patients) or infusion reaction (2 patients). Most patients had an excellent response to the second biologic.




Discussion

We have described 120 patients using bDMARDs for IMD at a tertiary referral hospital and show that the commonest class of bDMARDs prescribed was TNFi, followed by RTX, with the most common indications being RA, PSO and uveitis. Most bDMARDs were state-funded. Encouragingly, more than two thirds of patients had an excellent response to bDMARDs, despite the long disease duration and numerous immunosuppressants used before starting the bDMARD. Serious infections occurred in nine patients (7.5%) and were significantly associated with TNFi use. This high risk of infection with bDMARDs is described elsewhere (14, 15).

Validated disease assessment scores were documented in the folders of most patients. A serum CRP was seldom performed, and this may be an area for improvement, given that CRP is a useful measure of inflammation, and may also be an indicator of infection, including TB (16). The assessment of functional status was very poor, with no regular assessment in either adult or pediatric rheumatology patients. Formal documentation of functional disability is vital to assess how symptoms affect patients, and to measure whether therapy is improving the quality of life (17).

Screening for LTBI is recommended by international and local recommendations before starting bDMARDs (18–20),. Patients with a positive LTBI screening test, or considered to be at high risk and therefore offered long term prophylaxis, are prescribed isoniazid (INH) for four weeks before commencing bDMARD therapy. Adherence to screening was poor, and this is of concern given the high prevalence of TB in SA, and particularly amongst state-sector patients in the Western Cape (21). Although most patients had a CXR, almost a third of patients using bDMARDs had no documented TST. Because of the relatively high cost, the interferon-gamma release assay is currently not available in state-sector hospitals, thus no results for this rest are available. Reasons for the low number of patients screened for LTBI may include the decision in some subspecialties to prescribe long-term INH prophylaxis to all patient on TNFi, regardless of TST result, and a limited or intermittent supply of purified protein derivative in SA. Elsewhere, good uptake of LTBI screening recommendations and reduction in TB incidence has been reported (22, 23). In the current study, chemoprophylaxis with INH was only prescribed for a third of patients on TNFi, despite recommendations by some groups that INH prophylaxis be offered, either long or short-term, to all patients receiving TNFi therapy. In addition, less than a third of patients had complete HBV tests, and only half had HCV tests. Studies from elsewhere have shown that adherence to viral screening recommendations is poor (24). Although SA has one of the highest prevalences of HIV infection in the world, only half of patients using bDMARDs in this study had an HIV test. There is currently little literature available regarding the safety of bDMARDs in HIV positive patients, but careful monitoring is recommended (25, 26). Immunization for influenza and pneumococcus was suboptimal.

Almost 7% of patients were poorly adherent to their bDMARDs, with a further 4 patients lost to followup. This is described elsewhere: in a recent study of patients treated with bDMARDs in five different European countries, 56.3% of patients missed a dose during the 6 months that the study was conducted. Reasons for noncompliance included “feeling better and didn’t need it”, “thinking the therapy was not helping”, or sickness, surgery or infection (27). Adherence to bDMARDs therapy amongst PSO patients in the USA was low with a high discontinuation rate, and a prospective study from the SA private-sector showed a third of the patients discontinue TNFi within one year of treatment (28, 29). We recommend intensive and ongoing education and support for all patients taking bDMARDs.

Limitations of this study include the retrospective design, with missing folders, and missing details including functional disability, and CRP. The other limitation was the lack of specific measurement of activity in some diseases. Further, we did not capture immunosuppressive therapy co-prescribed with bDMARDs.

In conclusion, bDMARDs in our hospital were effective, and generally safe, with common adverse effects being mild skin and transfusion reactions. Severe infection, including TB, was associated with TNFi therapy. We note poor adherence to screening and vaccination recommendations prior to commencing bDMARDs. In addition, adherence to bDMARDs was suboptimal. We recommend standard operating procedures for all patients using bDMARDs across all disciplines, including details of screening tests before starting bDMARDs, assessment of functional disability patients, and intense patient education and counseling. Further studies are planned to assess the success of these interventions.
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HIV positive 1(0.8%) ETN
Poor adherence = 8/120 (6.7%) Failed to collect medication or attend the clinic 7 (5.8%)
Unable to afford biologic 1(0.8%)

biologic, biologic Disease-Modifying Anti-Rheumatic Drugs, ILD, Interstitial Lung Disease, PP, Pneumocystis Jiroveci Pneumonia; IFX, infliximab; ETN, etanercept; ADA,
adalimumab; ABT, abatacept; RTX, rituximab; TCZ, tocilizumab.
% elevated liver enzymes, | worsening ILD. 1 suspected macrophage activation syndrome.
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Screening procedure Positive or abnormal Negative or normal Not performed (n, %)

B History of TB 9/120 (7.5) 1117120 (92.5%) 0
CXR 5/120 (4.2%) 109/120 (90.8%) 6/120 (5%)
TST 9/120 (7.5%) 35/120 (292%) 76/120 (63.3%)
Patient on TNFi 9158 (15.5%) 19/58 (32.8%) 37/58 (63.8%)
Hepatitis B HBsAg 17120 (:8%) 65/120 (54.2%) 54/120 (45%)
Patients on RTX 0 23/51 (45.1) 28/51 (54.9%)
HBcab 2/120 (1.7%) 28/120 (233.7%) 90/120 (75%)
Patients on RTX 2/51 (39%) 8/51 (15.7%) 41/51 (80.4%)
Hepatitis C 0 62/120 (51.7%) 58/120 (48.3%)
HIV 4/120 (33%) 61/120 (73.2%) 55/120 (45.8%)

biologic, biologic disease modifying anti-rheumatic drugs; CXR, Chest x-Ray: HBsAg, HBV Surface Antigen; HBsAg, HBV surface antigen; HBcab, HBV core antibody: HIV,
Hiirviar bnmune Vine: IV TR mibstcitoss: TST: tubsrculln sidn sest THEL firmour necrssls facior: inblbitor: T rndmab.
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Disease Outcome Baseline 6 months 12 months p- 24-months No (%) with

tool [mean, (SD)] | [mean, (SD)] | [mean, (SD)] | value® | [mean, (SD)] satisfactory
response®
JIA n=26 JDAS 11 6.1(26) 19(18) 11(16) 09 (1.1) 22 (84.6%)
Vasculitis n=3 - FVC (L) 20 Good response 1 (100%)
Creatinine 17 86 1(100%)
umal/L
CIF Panniculitis Good response | Good response Good response | 1 (100%)
Others n=4 | AlS n=1 CIE Rash, panniculitis | No new rash | Suppurative oitis Improved 1(100%)
media
Sweet syndrome | C/FS Erythematous rash | No new active 1(100%)
n=1 lesions
CRMO n=1 | CIF Flare >3 lesions | Ongoing active Slight improvement
lesions.
DM n=1 CK UL 627 (0) 1,049 (0) 1,149 (0) 169 (0) 0

AIHA, auto-immune haemolytic anaemia; AllS, autoimmune inflammatory syndrome; CDAI, clinical disease activity index; C/F, clinical features; CK, creatine kinas
CIADAS-10, clinical JIA disease activity index 10 joints count; CRMO, chronic recurrent multifocal JDM, juvenile Jla, juvenile idiopathic
arthritis; LN, upus nephritis; MPA-CN, microscopic polyangiitis associated crescentic nephritis; MPA-ILD, microscopic polyandiltis associated interstitial lung diseas
NPSLE, neuro psychiatric systemic lupus erythematosus; PAN, polyarteritis nodosa; SD, standard deviation,

*p-value comparing baseline and 12-month

*Satisfactory response in JIA: remission or low disease activity (cJADAS-10 less or = 1.5 in Oligo JIA, less or = 2.5 in Poly JIA); JDM: decreased CK and clinically improvedin
CSM: MPA-ILD: Improvement in FVC: MPA-CN: improvement in Creatinine; PAN-Panniculitis: resolve of skin lesions; AllS: resolved of the rash and Otitis media; Sweet
Synciortie: Resolaed of skin lesions: CRMO: fitstiber of infaciad areas.
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Disease Outcome Baseline 6 months 12 months P 24-months Satisfactory

tool [mean, (SD)] | [mean, (SD)] | [mean, (SD)] | value® | [mean, (SD)] response at last
visit® n (%)

RA n=13 60.8 (344) 170 (14.2) 197 (10) 62 (34) | 8(66.6%)
SpA n=10 | BASDAI 6.9 (1.4) 45 (26) 28(02) <0.0001 28(0) | 6 (66.6%)
BASFAI 9.26 (05) 84 (15) 57 (20) 003 =
BSA 291(125) 96 (132) 113 (128) 001 8(47) | 8(88.8%)
CDAIL 32(0) 30 1 (100%)
CIF dyspnea improved improved 1(100%)
CIF Subglottic stable stable inactive | 1 (100%)
stenosis
AOSD CDAIL 43(0) 40 (0) 35 (0) 41(0) 0
n=1
IMn=5 |PMn=4 CK UL 1955 (1,365) 2,352 (1,695) 1,520 (1,907) 072 (1,227, 0) 0
ILDn=1 FVC (L) 25 (0) 247 (0) 238 (0) 28 (0) Mild improvement
SLE n=17 | AIHA n=3 Hb g/dl 68 (29) 116 (3) - 02 134 (0) 1(100%)
Thrombocytopenia | Plt x 10°/L 386 (32.6) 3018 (75.4) 2265 (136.8) 002 1195 (115.3) 5 (100%)
n=5
Pancytopenia n=1 | FBC (Hb/ 781121102 113/153/198 1(100%)
WCC/PIt)
SLS n=3 FVC % predict | 45.7 (5.6) 50.7 (33) 447 (0) 09 474 (0) 2/3 (66.7%)
Pulmonary vasculitis | C/F Hypoxia improved 1(100%)
n=1
Arthritis n=1 CDAI 24 (0) 6 (0) 8 (0) 1 (100%)
Nephritis =2 UPCR 07 (0.4) 0.7 (0.5) 08 (0) 09 0
NPSLE n=1 CIF Confusion improved 1(100%)
M Gravis n =1 MGCS 23 (0) 1(0) Improved
MSn=1 EDSS 35 (0) 35 (0) Stable
NMO n=1 CIE Weak Weak 0
PM n K 1,795 (0) 2,812 (0) 962 (0) 100%
Ueitis =18 VA 03 (2) 05 (0.3) 07 (0.3) 0001 03 (0) 13 (722%)
Scleritis =5 Pain Pain +++ Improved in 4/5 | No pain in 4 No pain in 4 4 (80%)
Ulcerative keratitis = 1 CIF i No No i i No i 1(100%)
Optic neuritis n = 1 VA 1(0) 1(0) 1 (100%)
AOSD, adult onset still diseases; BASDAI, bath ankyl dylits df ivity index; BASFAI, bath ankylosing spondylitis functional index; BSA%, body surface area %;

CDAI, clinical disease activity index: C/F, clinical features; CWC, clinically well controlled; Hb, haemoglobin; CK, serum creatine kinase in U/L; CRMO, chronic recurrent
multifocal osteomyelits; EDSS, expanded disability status scale; FBC, full blood count; FVC, forced vital capacity; 1gG4-RD, immunoglobulin 4 related diseases; IIM,
idiopathic. inflammatory myopathy; ILD, interstitial lung disease; JDM, juvenile dermatomyositis; JIA, juvenile idiopathic arthitis; LN, lupus nephritis; M Gravis,
myasthenia gravis; MGCS, myasthenia gravis composite score; MMT, manual muscle testing; MS, multiple sclerosis; NMO, neuromyelitis optica; NPSLE, neuro-
psychiatric SLE; PIt, platelet; PsA, psoriatic arthritis; PM, polymyositis; PSO, psoriasis; RA, rheumatoid arthritis; SpA, spondylarthroses; SD, standard deviation; SLE,
systemic lupus erythematosus; SLS, shrinking lung syndrome; TCZ, tocilizumab; TNFi, tumour necrosis factor inhibitor; VA, visual activity; WBCs, white blood cells
*p-value comparing baseline and 12-month.

*Definitions of satisfactory response at last visit were disease-specific as follows: Satisfactory response in SpA: BASDAI score < 4; Antisynthestase syndrome: improvement
in FVC; AOSD: CDAI <10; GPA: improvementin subglottic stenosis; IgG4-RD: wheeze 1IM: decreased CK and clinically improved in
CSM; M Gravis: improvement in MGCS and C/F; MS: improvement in EDSS score and C/F; NMO: improved weakness; PM: improvement in CK and MMT: PSO: BSA%<10%;
PsA: CDAI <10; RA: remission or low disease activity (CDAI <10); SLE arthritis: active joints count <2; SLE AIHA: return Hb to normal; SLE Pancytopenia: improvementin Hb,
Pt and WBCs; SLE Pulmonary Vasculits: improved in cough and air entry; SLE is, SLS: in FVC; SLE ia: increased platelet > 100 x
10°/L: Uveitis and Optic neuritis: improvement of VA: Ulcerative Keratitis: improvement in vision and inflammation).






