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Approval of 
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EULAR ExCom 

Screening 
strategy 
agreed 

Scoping review 
1st TF meeting 

SLR Data extraction 

Prospero registered 
No: CRD42021244732 

Methodology 

2014 EULAR Standardized 

Operating Procedures 

van der Heijde et al Ann Rheum Dis 2016,75:3-15 



Just before the 1st meeting 

Review and discussion on the pathogens that 
would be included in the subsequent SLR  

findings of the scoping review 

as well as expert opinion of TF members 

 

Formulation of the research Questions 

RQ1) Which opportunistic and chronic 
infections in people with ARDs can and 
should we screen for? 

RQ2) What screening and prophylaxis can 
we use and does it work? 

 



Screening strategy 

1st & 2nd & 3rd & (4th 
OR 5th) 

2nd domain: ARD as a 
major topic 

N
= 

Infections ARDs 

Immunosuppression 

Screening 

Prophylaxis 

OR 

Final number after 
removing duplicates 



SLR 

Screening strategy 

1st domain (Infections):  

Tuberculosis, hepatitis B, hepatitis C, Human immunodeficiency virus, herpes zoster, varicella zoster, HZV, 
VZV, pneumocystis carinii, pneumocytis jiroveci, PCP, human papilloma virus, HPV, opportunistic infections, 
chronic infections, Leishmaniasis, strongyloidiasis, strongyloides, histoplasmosis, histoplpasma, toxoplasmosis, 
toxoplasma, trypanosoma cruzi, trypanosomiasis, CMV, Cytomegalovirus, Epstein Barr virus, EBV non-
tuberculous mycobacteria, west nile virus, cryptosporidiosis, nocardiosis, nocardia, actynomycosis, 
actinomyces, Microsporidiosis, microsporidia, Bartonellosis, bartonella, campylobacter, legionellosis, 
leptospirosis, leptospira, listeriosis, listeria, salmonellosis, salmonella, shigellosis, shigella, syphillis, vibrio 
vulnificus, aspergillosis, blastomycosis, Cocciciomycosis, candidiasis, candida, molds, Sporothrix shenkii, 
leprosy, BK virus, Isosporiasis, isospora, bacteria, viruses, fungi, parasites, mycoses, hepatitis E, chicken pox, 
shingles, Chagas, legionella, treponema,  aspergillus, mycobacterium, mycobacteria, JC virus, HHV8, 
Wuchereria bancrofti (filariasis), Loa Loa, Onchocerca, Enterobius vermicularis (enterobiasis), ascaris 
(ascariasis), strongyloides (storngyloidosis), Schistosoma (Schistosomiasis), Fasciola (fascioliasis), paragonimus 
(paragonimiasis), Cestodes: taenia (taeniasis), echinococcus (echinococcosis), (entamoeba, endamoeba, gardia 
lamblia (lambliasis), cryptosporidium, leishmania, toxoplasma gondii (toxoplasmsosis), toxocara (toxocariasis), 
trichinella spiralis (trichinellosis), isospora (Cystoisopora belli), cyclospora (Cyclospora cayetanensis), 
microsporidia, Blastocystis hominis, Trichuris trichiura, hookwarms (ancylostomiasis)  

 

 



SLR 

Screening strategy 

2nd domain (ARDs):  

Rheumatology, Autoimmune rheumatic diseases, rheumatic diseases, 
Rheumatic musculoskeletal disease, Systemic lupus erythematosus, anti-
phospholipid syndrome, Sjogren’s syndrome, rheumatoid arthritis, 
psoriatic arthritis, seronegative spondyloarthropathy, ankylosing 
spondylitis, Behcet’s disease, ANCA-vasculitis, cryoglobulinaemic 
vasculitis, rheumatica polymyalgia, Takayasu arteritis, giant-cell arteritis, 
polyarteritis nodosa, systemic sclerosis, inflammatory myopathy, 
dermatomyositis, IgG4-related disease, relapsing polychondritis, 
autoinflammatory diseases (familial Mediterranean fever, still’s disease), 
cutaneous limited sclerosis, limited sclerosis, cutaneous sclerosis, limited 
scleroderma, scleroderma 

 



SLR 

Screening strategy 

3rd domain (Immunosuppression):  

steroids, corticosteroids, glucocorticoids, 
glucocorticosteroids, prednisolone, prednisone, 
methylprednisolone, cortisone, methotrexate, leflunomide, 
sulfasalazine, cyclophosphamide, mycophenolate, 
tofacitinib, baricitinib, JAK-inhibitors, disease modifying 
anti-rheumatic drugs (DMARDs), biologic DMARDs, 
infliximab, etanercept, adalimumab, golimumab, 
certolizumab, abatacept, tocilizumab, sarilumab, 
ustekinumab, secukinumab, ixekizumab, canakinumab, 
anakinra, rilonacept, rituximab, belimumab, guselkumab 

 



SLR 

Screening strategy 

4th domain (Screening):  

screening, Mantoux, tuberculin skin test, quantiferon, IGRA, elispot, T 
Spot, chest-X-ray, HBsAg, anti-HBc, anti-HBV, HBV, HBV-DNA, anti-
HCV, HCV, anti-HIV, HIV, varicella serology, anti-VZV, VZV, varicella 
zoster virus, chicken pox, shingles 

 

 

5th domain: (Prophylaxis) 

prophylaxis, chemophrophylaxis, trimethoprim/sulfamethoxazole, 
septrim, co-trimoxazole, isoniazid, rifampin, rifampicin, rifapentine, 
Itraconazole, fluconazole, Azithromycin, Clarithromycin, Varicella-
zoster immune globulin, entecavir, tenofovir, lamivudine, acyclovir, 
valaciclovir, pentamidine, valganciclovir 

 



SLR 

Flowchart 
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Level of Evidence 

Oxford Centre for Evidence-Based Medicine 



SLR 
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4 Overarching principles 

8 recommendations 



• TF consensus on nomenclature  

b-ts-DMARDs: all biologic and targeted synthetic DMARDs (except Apremilast) 

csDMARDs: methotrexate, leflunomide.  

Sulfasalazine and hydroxychloroquine were exempted from this category, and the TF members 
agreed to name them specifically, if needed. 

other immunosuppressants: cyclophosphamide, mycophenolate mofetil, azathioprine, 
cyclosporin, tacrolimus 

Glucocorticoids  

Drugs 

Nomenclature 

Isaacs et al Ann Rhem Dis 2020 

Machado et al Ann Rheum Dis 2022 



Overarching principles 

18 

Overarching principles LoE GoR LoA 

mean (SD) 

A. The risk of chronic and opportunistic infections should be considered and discussed with 

all patients with AIIRD prior to treatment with csDMARDs, tsDMARDs, bDMARDs, 

immunosuppressants and/or glucocorticoids and reassessed periodically. 

NA NA 9.5 (1.0) 

B. Collaboration between rheumatologists and other specialists including but not limited to 

infectious disease doctors, gastroenterologists, hepatologists and pulmonologists is important.   

NA NA 9.6 (0.8) 

C. Individual risk factors should be considered in the decision for screening and prophylaxis 

of chronic and opportunistic infections and reassessed periodically.   

NA NA 9.8 (0.7) 

D. National guidelines and recommendations, amongst other country/region-level factors 

pertaining to endemic infectious diseases, should be considered. 

NA NA 9.7 (0.8) 

AIIRD: autoimmune inflammatory rheumatic diseases, bDMARDs: biologic DMARDs, csDMARDs: conventional synthetic disease modifying 

anti-rheumatic drugs, GoR: grade of recommendation, LoA: level of agreement, LoE: level of evidence, tsDMARDs: targeted synthetic 

DMARDs, NA: not applicable, SD (standard deviation) 



Tuberculosis 

Evidence – Who to screen? 

Latent TB 

In some countries more than the others 

In Greece 10-15% 

People on GC or csDMARDs are at increased risk for TB 

Endemic regions, living with people with TB, Alcohol abuse and others 

GC 

We do not know the exact dose but… 

>15 mg of prednisolone (or equivalent)/day for longer periods of time (eg, >4 weeks) 

 

 

Brassard et al Arthr & Rheum 2009 

Jick et al Arthr & Rheum 2006 

Brode et al Thorax 2015 

Fragoulis G et al MJR 2023 

 



Liao et al, PLoS One 2016 

Nationwide database: 

168,720 non-RA subjects 

42,180 RA patients  

36,162 csDMARDs-

exposed, 3,577 

etanercept-exposed, 

1,678 adalimumab-

exposed 763 rituximab-

exposed patients.  

Tuberculosis 

Are all bDMARDs the same? 

 



Treatment 

Safety 

Αντι-IL-17/anti-IL-23 > 
TNFi 

Tuberculosis  

 frequency Vs TNFi 
(indirect comparison) 

M Ward et al Arhtritis & Rheum 2019 

Evangelatos G et al Ther Adv M Dis 2020 



Tuberculosis 

Evidence – How to screen? 

IGRA performs better than 

TST 

Less affected by 

Glucocorticoids 

DMARDs 

Immunosuppressants  

BCG vaccination 

 

 

Fragoulis et al RMDOpen 2022 



Prophylaxis 

Various Schemes 

INH for 6 months 

Check for LFTs 

RIF for 4 months  

Check for interactions  

Especially with steroids/Upadacitinib/Tofacitinib 

RIF/INH for 3 months 

Safe to start b/tsDMARDs after 1 month of treatment 

 



Recommendations #1-3 

Tuberculosis 

24 

Recommendations LoE GoR LoA 

mean (SD) 

1. Screening for latent tuberculosis is recommended in patients prior to starting bDMARDs or 

tsDMARDs*.  Screening should also be considered in patients with increased risk for latent 

tuberculosis prior to starting csDMARDs, immunosuppressants* and/or glucocorticoids 

(according to dose and duration). 

2b 

5* 

B 

 D* 

9.5 (0.9) 

2. Screening for latent tuberculosis should follow national and/or international guidelines and 

would typically include a chest X-ray* and Interferon-gamma release assay (IGRA) over 

tuberculin skin test (TST) where available. 

2b 

5* 

B 

D* 

9.5 (0.8) 

3. Choice and timing of latent tuberculosis therapy should be guided by national and/or 

international guidelines. Special attention should be given to interactions with drugs commonly 

used to treat AIIRD. 

5 D 9.3 (1.4) 

AIIRD: autoimmune inflammatory rheumatic diseases, bDMARDs: biologic DMARDs, csDMARDs: conventional synthetic 

disease modifying anti-rheumatic drugs, GoR: grade of recommendation, LoA: level of agreement, LoE: level of evidence, 

tsDMARDs: targeted synthetic DMARDs, NA: not applicable, SD (standard deviation) *denotes separate LoE and GoR, 

where this is different from the rest of the statement 



Hepatitis B 

Evidence – HBV-status 

The risk of hepatitis B virus (HBV) reactivation (appearance/rise in HBV-DNA or conversion 

from HBsAg-negative to HBsAg-positive) depends on the HBV-status 

HBV carriers (HBsAg-positive) 

Data more robust for cs/bDMARDs (20-30% reactivation) 

Data for newer bDMARDs are limited 

GC 

at least 10 mg of prednisolone or equivalent for ≥4 weeks 

 

Reddy et al Gastroenterology 2015 

Sasadeusz Clin Liv Dis 2019 

Zhong et al Ann Rheum Dis 2022 



Hepatitis B 

Evidence – How to screen? 

anti-HBcore-positive and HBsAg-negative 

Risk for HBV reactivation is lower  

1-5% for steroids, cDMARDs (scarce 
data) 

1-10% for bDMARDs (TNFi) - Possibly 
higher in Rituximab  

Some experts and national societies 
suggest prophylaxis in RTX-tested 
irrespective of HBV-DNA-levels 

Risk is more pronounced when anti-
HBs are negative 

Tien et al Arthr Res Ther 2018 

Chen et al Ann Rheum Dis 2021 

Fraenkel et al Arthr & Rheum 2021 



 low HBVr risk of <6% in all 
agents 

Higher for chronic (14.4%) vs 
resolved (5.1%) 

No Difference between drugs 

HBVr: 28% in chronic HBV 
who did not receive anti-viral 
treatment 

For resolved hepatitis, the 
respective percentage was 
4.7% 

372 RA patients  

HBVr in RA patients with chronic HBV:  6.7% 

increasing to 37% when no antiviral prophylaxis  

HBVr was close to 0% in RA patients with 

resolved HBV infection, irrespective of antiviral 

prophylaxis.  



Hepatitis B Algorithm 

28 

‡ positive anti-HBs without positive HBsAg or anti-HBcore is consistent with prior vaccination. If all three (HBsAg, anti-HBcore, anti-HBs) are negative, means no previous exposure to HBV, * Consider referral for anti-viral prophylaxis for those 

commencing rituximab, having also low titers of anti-HBs. Risk is assessed on an individual basis, ∫ HBV-reactivation: rise or appearance of HBV-DNA, or conversion from HBsAg-negative to HBsAg-positive, # periodic: there are no data to specify 

the exact time at which re-screening for HBV-reactivation should be performed. However, every 3-6 months is the standard for many national guidelines. Risk factors and cost should also be considered.§ referral to hepatologists is also 

recommended,  



Hepatitis C 

Evidence  

Increases in HCV viral load 

Can occur but…. 

….Low frequency for bDMARDs 

No data for GC, cDMARDs, 

immunosuppressives 

 

Fragoulis et al RMDOpen 2022 



SLR 1990-2010 

TNFi in patients with chronic 
HCV 

153 patients, 37 publications 

Most used: Etanercept 

In 2 (<0.5%) patients, worsening 

 

 



HCV 

RTX 

bDMARDs 

26 pts with RA and HCV 

20 TNFi and 6 RTX 

- Small increases in HCV 
RNA > TNF 

Chen YM et al. Ann Rheum Dis. 2015 Mar;74(3):626-7 



HCV 

Newer bDMARDs, other drugs 

Table 1. Descriptive characteristics of HCV- RNA positive patients 

  n=9 

Age, years (median, IQR) 63 (55- 81) 

Female, n (%) 5 (55) 

Inflammatory Arthritis, n (%) 7 (77) 

Disease duration, years (median, IQR) 6.5 (4-13.5) 

HCV treatment, n (%) 9 (100) 

- Sofosbuvir/ledipasvir, n (%) 3 (33.3) 

-Sofosbuvir/velpatasvir, n (%) 2 (22.2) 

-IFN, n (%) 2 (22.2) 

-Dasabuvir, n (%) 1 (11.1) 

-other, n (%) 1 (11.1) 

HCV treatment duration, months (median, IQR) 3 (3-7) 

Hydroxychloroquine, n (%) 2 (22.2) 

(b-ts-)-DMARDs, n (%) 5 (55.5) 

-anti-TNF-a, n (%) 2 (22.2) 

-anti-IL-17 or- Il23, n (%) 2 (22.2) 

-CTLA4 inh, n (%) 1 (11.1) 

Immunosuppressants^, n (%) 3 (33.3) 

Current prednisolone dose (median, IQR) 5 (0-15) 

HCV reactivation *, n (%) 0 (0) 

^ Methotrexate, cyclosporine A 

*HCV reactivation defined as an increase in HCV-RNA of at least 1 logarithm or an 

increase in liver function tests of at least two times the upper limit of normal 

Pappa M et al MJR (In Press 2025) 



HCV 

Practical recommendations 

In the interest of public health, screening (anti-HCV and if positive HCV-RNA) for HCV is 

recommended 

More intense when risk factors exist 

Landscape changed with newer anti-virals 

If HCV-RNA are negative, no further action required 

Avoid hepatotoxic drugs like Methotrexate/Leflunomide 



Recommendations #4-5  

Hepatitis B & Hepatitis C 

34 

Recommendations LoE GoR LoA 

mean (SD) 

4. All patients being considered for treatment with csDMARDs, bDMARDs, tsDMARDs*, 

immunosuppressants* and glucocorticoids (according to dose and duration) should be screened for 

HBV. 

2a 

2b* 

C 

C* 

9.1 (1.3) 

5. Screening for chronic hepatitis C should be considered in patients prior to starting csDMARDs, 

bDMARDs, tsDMARDs*, immunosuppressants and glucocorticoids* (according to dose and 

duration). Screening is recommended for patients with elevated alanine aminotransferase (ALT) or 

those with known risk factors.  

2b 

5* 

C 

D* 

9.0 (1.3) 

AIIRD: autoimmune inflammatory rheumatic diseases, bDMARDs: biologic DMARDs, csDMARDs: conventional synthetic disease modifying anti-rheumatic drugs, GoR: grade of recommendation, HBV: 

hepatitis B virus, LoA: level of agreement, LoE: level of evidence, tsDMARDs: targeted synthetic DMARDs, NA: not applicable, SD (standard deviation) *denotes separate LoE and GoR, where this is different 

from the rest of the statement 

 Considering also cost-effectiveness and 

geographical variations, the threshold for 

screening should be lower for patients with 

concurrent HCV risk factors (eg, intravenous use 

of drugs) and/or abnormal LFTs, especially ALT. 



HIV/VZV 

Evidence  

HIV 

Only a small study (n=8), CD4 cells>200/mm3 and viral load<60 000 copies/mm3, treated with TNF-inhibitors 

showed stable CD4 counts and viral load over a 2-year follow-up 

VZV 

importance of establishing VZV-immunity status  

a detailed past medical history of previous exposure 

Screening in some countries 

Vaccination 

Patient who are non-immune should be informed about post-exposure prophylaxis 

This will change in the update of the recommendations 

Cepeda et al Ann Rheum Dis 2008 



Recommendations #6-7 

Other Viruses (HIV, VZV) 

36 

Recommendations LoE GoR LoA 

mean (SD) 

6. Screening for HIV is recommended prior to treatment with bDMARDs and should be 

considered prior to treatment with csDMARDs, tsDMARDs, immunosuppressants and 

glucocorticoids (according to dose and duration). 

5 D 8.9 (1.6) 

7. All patients commencing csDMARDs, bDMARDs, tsDMARDs, immunosuppressants 

and/or glucocorticoids (according to dose and duration) who are non-immune to VZV 

should be informed about post-exposure prophylaxis following contact with VZV. 

5 D 8.9 (1.5) 

AIIRD: autoimmune inflammatory rheumatic diseases, bDMARDs: biologic DMARDs, csDMARDs: conventional synthetic 

disease modifying anti-rheumatic drugs, GoR: grade of recommendation, HIV: human immunodeficiency virus, LoA: level 

of agreement, LoE: level of evidence, tsDMARDs: targeted synthetic DMARDs, NA: not applicable, SD (standard deviation), 

VZV: varicella zoster virus. *denotes separate LoE and GoR, where this is different from the rest of the statement 



PCP 

Evidence  

Prophylaxis 

GC in daily doses >15–30 mg of prednisolone 
or equivalent for >2–4 weeks 

Data lacking for DMARDs 

Higher risk when Immunosuppressants are co-
administered with GC 

most commonly used scheme 

TMP-SMX 480 mg/day (single-strength) or 
960 mg three times a week;  

there is some evidence that reduced doses 
(eg, half-strength, daily) may also be 
effective 

Park et al Arthr Res Ther 2019 

Park et al Ann Rheum Dis 2018 

Vananuvat et al Seminars 2011 



PCP 

Ritxuximab 

818 ARD patients treated with RTX  

419 received prophylactic TMP/SMX, the 
remainder did not 

663.1 person-years, there were 11 PCP cases 

Concomitant use of high-dose GC (≥30 
mg/day) was the most important risk 
factor.  

TMP/SMX reduced the PCP incidence (HR 
0.11 [95% CI 0.03–0.43]) 

NNT to prevent 1 case of PCP (146) was 
higher than the NNH (86) 

 NNT fell to 20 (95% CI 10.7–65.7) 
in patients receiving concomitant 
high-dose glucocorticoids.  

Park et al Arthr Rheumatol 2023 



PCP 

at which dose to stop? 

1294 prophylactic episodes in 1148 patients 
with various ARDs 

Primary outcome 

1-year incidence of PCP 

Incidence rate of 0.85/100 person-years 

Discontinuing TMP-SMX while on a GC 
dose >12.5 mg/day increased the risk of 
PCP  

adjHR 13.84; 95% confidence interval, 1.71–
111.80 

Kim et al Arthr Rheumatol 2025 



Recommendation #8 

Pneumocystis Jirovecii 

 

AIIRD: autoimmune inflammatory rheumatic diseases, bDMARDs: biologic DMARDs, csDMARDs: conventional synthetic 

disease modifying anti-rheumatic drugs, GoR: grade of recommendation, LoA: level of agreement, LoE: level of evidence, 

PCP: pneumocyctis jirovecii pneumonia, tsDMARDs: targeted synthetic DMARDs, NA: not applicable, SD (standard 

deviation), VZV: varicella zoster virus. *denotes separate LoE and GoR, where this is different from the rest of the 

statement 

Recommendations LoE GoR LoA 

mean (SD) 

8. Prophylaxis against PCP should be considered in patients with AIIRD in whom high doses 

of glucocorticoids are used, especially in combination with immunosuppressants* and 

depending on the risk-benefit ratio.  

2b 

5* 

B 

D* 

9.2 (1.1) 



Kronbichler A et al Ann Rheum Dis 2018 

Stageman et al NEJM 1996 

Prophylactic use of TMP/SMX 

Has been associated with lower frequency of severe 
infections (HR 0.30, 95% CI 0.13 to 0.69)  

Therapeutic dose of TMP/SMX 

Associated with fewer relapses 

Lower frequency of infections (p=0.005) 
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22 members, from 15 different countries 

Rheumatologists/epidemiologists (including 
two EMEUNET members) 

2 patient research partners 

2 health-care professionals in rheumatology 

2 infectious disease doctors with an interest in 
rheumatology  

1 pulmonologist  
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