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Biologic agents in rheumatology (I)  

• Biologic agents have revolutionized the treatment of a 
number of systemic inflammatory and autoimmune diseases 
including: RA, SpA, PSO, IBD 



Her M, et al. J Allergy Clin Immunol. 2016;137:19-27 



Her M, et al. J Allergy Clin Immunol. 2016;137:19-27 



• However, all these targets are key components of normal 
immune homeostasis and involved in a array of normal 
physiologic responses. Therefore, blocking particular 
cytokines or cells might result in adverse events  

Biologic agents in rheumatology (IV)  



Her M, et al. J Allergy Clin Immunol. 2016;137:19-27 



TNF-α plays a key role in host defense and 
autoimmunity 

• TNF-α is a key 
cytokine driving 
inflammation in 
RA1 

• TNF-α is involved 
in host defence 
from intracellular 
pathogens2 

Choy and Panayi. NEJM 2001; 344:907-916 
Quesniaux et al. Curr Dir Autoimmun 2010;11:157-179 
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Her M, Kavanaugh A 

Alterations in immune function with biologic 
therapies for autoimmune disease 

J Allergy Clin Immunol. 2016;137:19-27 



• Autoantibody and  autoimmune diseases 

• Paradoxical inflammation 

Biological agents and autoimmunity 



Autoantibody and autoimmune diseases 

Biological agents induce autoimmune manifestations ranging 
from an isolated presence of an autoantibody 

• ANA 

• Full-blown autoimmune diseases 

 SLE, anti PLs, vasculitis, demyelinating disorder 
inflammatory ocular diseases 



• Organ specific 

 ILD 

 Uveitis 

 Optic neuritis 

 Peripheral neuropathies 

 MS 

 IBD, etc. 

• Systemic 

 SLE 

 Vasculitis 

 Inflammatory myopathies 

 Sarcoidosis 

 Antiphospholipid syndrome, etc. 

Autoimmune diseases related to biologic agents 



ANA anti dsDNA and anti PLs antibodies are more frequency 
detected 

180 pts with IBD treated with INF 

• ANA positivity 49% 

• dsDNA 10% 

• SLE 9% 

• Severe SLE 1% 

Occurrence of autoantibodies and lupus 

Beigel F, et al. Inflamm Bowel Dis 2011;17:91-8 



France registry 

7700 pts treated with INF 

• 0,19% SLE 

3800 pts treated with ETN 

• 0,18 SLE 

De Bandt M, et al. Arthritis Res Ther. 2005;7:R545-51  

Occurrence of autoantibodies and lupus 



• Anti PLs 7% - 11% 

• Antiphospholipid syndrome 1% 

Occurrence of anti PLs antibodies 

Boyman O, et al. Nat Rev Rheumatol 2014;10:612-27 





Vaz JL, et al. Rev Bras Reumatol 2013;53:358-64 





Ramos-Casals M, et al. Autoimmun Rev 2010;9:188-93 



• Arthralgia's, myalgia's 

• Low great fever 

• Cutaneous manifestations 

• Photosensitivity  

• Malar rash 

• Discoid lupus 

• Oral ulcer 

• While kidney disease and CNS are very uncommon  

• Treatment: stop of suspected agent, small dose of steroids and 
local steroids 

Clinical manifestations of SLE due to biologic agents 



Hypothesis to explain the production of 
autoantibodies and SLE like syndrome 

• TNFs can induce cell apoptosis, causing release of antigenic 
material and the production of antibody 

• Cytokine shift involving TNF and IFNs  

 Anti TNFs can interfere with Th1/Th2 response, suppressing 
Th1 response and favor Th2 cell and IFNs witch are involved in 
SLE pathogenesis  

• Infection: causes by TNF inhibitors may induce SLE 

 Bacterial DNA with its immunostimulatory motifs, might help 
trigger autoantibody production in infection 

Chang C, et al. Drug Saf 2011;34:357-74 
D’Auria F, et al. J Inter Med 2004;255:409-18 

Williams VL, et al. Int J Dermatol 2011;50:819-31 
Wahren-Herlenins M, et al. Lancet 2013;382:819-31 



Costa MF, Said NR, Zimmermann B 

Drug-induced lupus due to anti-tumor necrosis factor 
alpha agents 

Semin Arthritis Rheum. 2008;37:381-7 



Costa MF, et al. Semin Arthritis Rheum 2008;37:381-7 



Costa MF, et al. Semin Arthritis Rheum 2008;37:381-7 



Costa MF, et al. Semin Arthritis Rheum 2008;37:381-7 



Costa MF, et al. Semin Arthritis Rheum 2008;37:381-7 



Costa MF, et al. Semin Arthritis Rheum 2008;37:381-7 



De Bandt M, Sibilia J, et al.; Club Rhumatismes et 
Inflammation 

Systemic lupus erythematosus induced by anti-tumour 
necrosis factor alpha therapy: a French national survey 

Arthritis Res Ther. 2005;7:R545-51 



De Bandt M, et al. Arthritis Res Ther 2005;7:R545-51  



De Bandt M, et al. Arthritis Res Ther 2005;7:R545-51  





Jani M, et al. Rheumatology (Oxford) 2018;57:1896-1907 



Perez-Alvarez R, Perez-de-Lis M, Diaz-Lagares C, et al. 

Interstitial lung disease induced or exacerbated by TNF-
targeted therapies: analysis of 122 cases 

Semin Arthritis Rheum. 2011;41:256-64 



Perez-Alvarez R, et al. Semin Arthritis Rheum. 2011;41:256-64 



Perez-Alvarez R, et al. Semin Arthritis Rheum. 2011;41:256-64 



Neurologic side effects: 

 Anti-TNF - Side Effects  

Central Nervous System 

 Multiple sclerosis 

 Optic neuritis 

 Acute transverse myelitis 

Peripheral Nervous System 

 Guillain-Barre syndrome 

 Miller Fisher Syndrome 

 Chronic inflammatory apomyelinotic 
polyneuropathy 

 Multiple mononeuritis 

 Axonal sensorimotor polyneuropathy 

 Multifocal motor polyneuropathy with 
conductance block 



Researcher/Study Number of patients with 

neurological manifestations 

 

Anti – TNF – α factor CNS impairment 

Mohan N, et al. (2001) 19 
17 etarnecept,2  infliximab CNS apomyelinosis 

Shin, et al. (2006) 15 
9 infliximab, 5 etarnecept 

1 adalimumab 

GBS 

(Gillian bare syndrome) 

Simsek, et al. (2007) 15 
8  Infliximab 5 etarnecept 

2 adalimumab 

Optic neuritis 

Solomon AJ, et al. (2011) 10 
8  etarnecept ,2  Infliximab  8  CNS apomyelinosis  2 PNS apomyelinosis 

Fromont A, et al. (2008) 3 
3 Abadacept CNS apomyelinosis 

Lees, et al. (1999-2007) 6 
6 Infliximab  Suspicion of apomyelinosis 

Lozeron et al. (2009) 5 
2  infliximab1 etarnecept 

1 adalimumab  

1 και με τους 3 anti-TNFs 

Apomyelinotic polyneuropathy 

Theibich A, et al. (2011) 6 
Infliximab etarnecept adalimumab  Indications of apomyelinosis 

Seror R, et al. (2013) 33 
15 infliximab12 Etarnecept 

6 Adalimumab 

22 CNS apomyelinosis 11 PNS apomyelinosis 

Al-Shahi Salman R, (2012) 7 
??? CNS apomyelinosis 

Theibich A, et al. (2008 – 2011)  6 
Infliximab Adalimumab  Etanercept 4 CNS apomyelinosis 

2 PNS apomyelinosis 

Andreadou E,  et al. (2013) 4 
1 Adalimumab ,3 Etanercept CNS apomyelinosis 

Li SY, et al.  21 
Adalimumab Infliximab 8

 
CNS apomyelinosis 

13 PNS apomyelinosis 

Tektonidou MG, et al. (2007) 2 
Infliximab Polyneuropathy 



Lin EJ, Reddy S, Shah VV, Wu JJ. 

A review of neurologic complications of biologic therapy 
in plaque psoriasis 

Cutis 2018;101:57-60 



Lin EJ, et al. Cutis 2018;101:57-60 





Lin EJ, et al. Cutis 2018;101:57-60 





Berger JR, et al. J Neurovirol. 2018;24:323-331 
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Is an intriguing side effect of biologic agents. This inflammation 
secondary to TNF inhibitors can present with the same types of 
clinical manifestations for which these drugs are effectively 
used, including arthritis, uveitis, psoriasis, colitis 

• Unmasking subclinical manifestation 

• True phenomenon 

Paradoxical inflammation 



• The most common paradoxical phenomenon is psoriatic 
skin lesions in pts with RA, SpA and IBD treated with anti 
TNFs 

• Its prevalence varies from 1,6-10% in IBD and 0,6% to 5,3% 
in RA patients 

• The most common sites involvement are the palmoplantar 
regions and the scalp. Other sites are infrequently involved 

Paradoxical inflammation 



Skin lesions after anti-TNF inhibitors 

• Psoriatic skin lesions 

• Eczema 

• Xerosis cutis 

• Granuloma annulare 

• Pustular folliculitis 

• Erythema multiform 

•  Hidradenitis and sweets syndrome 

Treatment: drug discontinuation, topical or small dose of 
steroids 

Mechanism: cytokine shift of TNF and IFNs similar to those of 
TNF induced SLE 



Hawryluk EB, Linskey KR, Duncan LM, Nazarian RM. 

Broad range of adverse cutaneous eruptions in patients 
on TNF-alpha antagonists 

J Cutan Pathol. 2012;39:481-92.  
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Sfikakis PP, et al. Arthritis Rheum 2005;52:2513-8 
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Our experience 





Voulgari PV, et al. Ann Rheum Dis 2008;67:567-70 
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Markatseli TE, Kaltsonoudis ES, Voulgari PV, et al. 

Induction of psoriatic skin lesions in a patient with 
rheumatoid arthritis treated with rituximab 

Clin Exp Rheumatol 2009;27:996-8 
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Pelechas E, et al. Rheumatol Int 2019;39:353–357  
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Cutaneous autoimmune phenomena of the anti- TNF 
a biosimilars. Case based review 

 
Pelechas E. , Papoudou- Bai A. , Voulgari P. V., Drosos AA 
Current Rheumatology Reviews in press  
 

  



a. b. 

Figure 1 Psoriasiform skin lesions; 1a. Multiple skin lesions on the palmar surface of both hands with a grade 2-3 
erythema, scales and induration while on 1b multiple scattered eruptions are evident on the torso (back and gluteal 
regions). 



a. 

Figure 2 Histological features of psoriasis in dermal biopsy (2a): epidermal hyperplasia, 
parakeratosis, Munro microabcesses, thin granular cell layer, downward elongation of rete 
ridges and dilated dermal capillaries (hematoxylin-eosin, 40x magnification). At higher 
magnification (2b), Munro microabcess (accumulation of neutrophils in parakeratotic scale – 
white arrow), thin granular cell layer (black arrow) and prominent dermal capillaries 
(asterisk) are shown (hematoxylin-eosin, 200x magnification). 



TNF-induced lupus. A case-based review. 
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Figure 1. A 62-years-old female with erythematous eruptions in a butterfly rash pattern after treatment with adalimumab. 
Note also a mild periocular and forehead erythema. Figure 1a, b: malar eruption or “butterfly rash” (erythema and oedema of 
cheeks, sparing the nasolabial folds). Figure 1b shows the skin findings in more detail. 

a. b. 



Figure 2. The same patient five months after discontinuation of 
the anti-TNF (adalimumab) treated with small doses of steroids 
and topical calcineurin inhibitors. Note that the cutaneous 
eruptions have been improved and there is only a mild erythema 
with no new skin lesions. 





102 pts with RA and SpA eligible for  anti-TNF were treated  

According to the disease demands (possibility of response to 
the therapy) and personal preferences of our patients, after 

their informing about the dosage schemes 

All patients gave their approval to participate in the study 

Materials and methods 



Clinical and paraclinical screening 

Before starting 

• All patients had full physical examination 

• Detailed neurologic evaluation 

• Brain and Cervical Spine MRI were also performed 

• Neurophysiological tests (neuron conduction speed  - 
electroneurogram [ENG]) 



Exclusion criteria 

• Patients with severe uncontrolled hypertension 

• Diabetus Mellitus 

• Dyslipidemia 

• History of atherothrombotic events 

• Cardiac arrhythmias 

• B12 deficiency 

• Iron deficiency 

• Patients with history of head or cervical spine injury 

• And any other neurological comorbidities 



102 patients 

24 excluded 

1 
 B12 

deficiency   

4  

Denied paraclinical 
screening 

5 

 diabetus 
mellitus 

 

4  
 history of 

atrial 
fibrillation 

10 
 uncontrolled 
hypertension 

and dyslipidemia 

Study protocol 



Study protocol 

77 patients  
were evaluated 

36 with RA   41 with SpA 

24 PsA 17 AS 



Immunology tests 

All  patients, before starting the therapy, had immunology tests 

• Antinuclear antibodies (ΑΝΑ) 

• Double stranded DNA helix antibodies 

• Antibodies against cardiolipin (ACL) 

• β2GPI antibodies 

• Lupus anticoagulant (LA) 

 



Kaltsonoudis E, et al. Arthritis Res Ther 2014;16:R125 



Before the onset of the anti-ΤΝF-α therapy 

• A patient with AS complained for numbness at the left arm and 
dizziness 

• The neurological examination, the Brain and Cervical spine  MRI 
and the neurophysiological tests 

Did not show any pathological findings and the patient received ant 
TNF therapy  

• Two patients, a male aged 35 with AS and a woman aged 46 with 
PsA 

Never received anti – TNF – α therapy because of MRI pathological 
findings 



Lesions in brain MRI before therapy onset 
(male aged 35 with AS) 

 

 

 

 

 

 
Flair sequence in sagittal plane (Α) and Τ2 sequence (Β) in transverse plane show spindle – shaped  high 

signal lesions at the periventricular white matter (arrows) 

Kaltsonoudis E, et al. Arthritis Res Ther 2014;16:R125 



 

 

 

 

 
 

 

Flair sequence in sagittal plane (Α,Β) shows diffuse high signal at the periventricular white matter in the 
parietal, occipital and temporal lobe (arrows) 

Lesions in brain MRI before therapy onset   
(female aged 46 with PsA) 

Kaltsonoudis E, et al. Arthritis Res Ther 2014;16:R125 



• Except for the one patient with PsA whose medication was 
modified from etanercept  to infliximab  (due to insufficient 
response after a 10-month therapy) 

• The rest of the 74 patients received anti-TNF-α for the first time 

• Mean duration of follow – up: 18 months, [between 16 and 26 
months]  

• 3 patients developed neurological complications 

Before the onset of the anti-ΤΝF-α therapy 

 38 patients received 
Infliximab 

 19 Αdalimumab  

 18 Etanercept 



1st case 

• Male aged 35 with PsA for many years 

• With a long term follow – up in our department  

• With peripheral small and large joint involvement, and axial 
involvement (sacroiliitis) 

• Also, diffuse skin involvement (PASI score >10)  



Course of the disease 

• Initial treatment with DMARDs : Methotrexate and 
Cyclosporine Α 

• Because of insufficient response, Etanercept was started 

• No major additional benefit and after 8 months infliximab 
was started 



8 months after treatment with Infliximab 

•  He came complaining about: 

 Difficulty speaking 

  Difficulty swallowing 

  Left mouth corner drop 

  Numbness and paresthesia at left lower limb 

• Laboratory routine tests were normal 

• Immunologic tests (ANA, ACL, β2GPI και LA) were negative 

Course of the disease 



Course of the disease 

Neurological examination showed: 

• Paresis of the left facial nerve 

• and ipsilateral paresis of the fibular nerve 

Cervical spine  and Brain MRI showed lesions compatible of 
apomyelinotic disease 



 

 

 

 

 

 

 

 

 

 

 

Flair sequence in sagittal plane (Α) και Τ2 sequence (Β) in transverse plane highlight a diffuse high signal in 
the periventricular white matter at the parietal and the occipital lobe (arrows). 

1st case: lesions in brain MRI 

Kaltsonoudis E, et al. Arthritis Res Ther 2014;16:R125 



 

 

 

 

 

 

 

 

 

 

 

Τ2 sequence in sagittal (Γ) and transverse (Δ) plane of the spinal cord shows a small lesion with peripheral 
localisation 

1st case: lesions in cervix MRI 

Kaltsonoudis E, et al. Arthritis Res Ther 2014;16:R125 



Neurological disease therapy - restoration 

• The neurophysiological study of the lower limbs showed left 
fibular nerve paresis and active fasciitis 

• Infliximab was discontinued  and the patient was submitted for  
intravenous injections of methylprednisolone (1 gr / day for 5 
days) with significant clinical improvement 

• Full restoration of the neurological symptoms occurred 
gradually two months later 



• Female aged 45 with RA 

• Treatment with MTX + HCQ 

• Good clinical response for one year, when he relapsed 

• Then, Adalimumab was started with very good clinical and 
laboratory response  

2nd case 



2nd case 

• After 6 months of Adalimumab therapy   

• Came to us because of pain and  low visual acuity of the right 
eye  

•  Neurological and eye examinations were normal 

•  Brain MRI  had no pathological findings  

• Diagnosis: optic neuritis  based on clinical examination 



• Adalimumab  was discontinued 

• Without additional  treatment 

• Restoration came gradually (two months later) 

• In this period, RA symptoms relapsed 

 

Course of the disease 



• Based on the disease state 

• And after the written compliance of our patient 

• Adalimumab, was re-administered  

• A month later and while the underlying disease (RA) was under 
satisfying control   

• A second episode of optic neuritis came up, this time in the left 
eye 

The drug was discontinued once and for all 

 

 

Course of the disease 



• Female aged 50  

• Diagnosis: Ankylosing Spondylitis 

• Joint Involvement: Sacroiliac joints & Spine  

• Co-morbidity: Crohn’s disease  (for the past 5 years) 

• With insufficient response to synthetic DMARDs 

3rd case 



3rd case 

• We administered: Infliximab 5 mg/kg/BW   

• Three months later  remission of both  diseases  

• After 25 months of Infliximab therapy she presented   

Numbness and  paresthesias of both lower extremities 



Course of the disease 

• Neurological examination showed impairment of tendon 
reflexes and lower limb hypoesthesia 

• Brain MRI showed no pathological findings 

• ENG showed significant reduction of sensory conduction 
speeds 



Course of the disease 

• Infliximab was stopped 

• We administered Gabapentin 1600 mg / daily 

Some improvement of sensory symptoms were noted 

• 3 months after Infliximab discontinuation 

Severe AS symptoms relapsed  













Conclusions 

• The use of biologic agent have revolutionized the treatment of 
inflammatory of autoimmune diseases 

• However the use of these agents may alter the immune function 
and its response 

• It can manifest as immunodeficiency such as infection, or as 
autoimmunity such as paradoxical inflammation or autoimmune 
diseases 

• Understanding the immunological mechanisms of these side 
effects will improve their use and improve the outcome for the 
patients 

• Thus, physicians dealing with patients treated with biologic 
agents should be aware of possible development of autoimmune 
diseases. Close monitoring is required 



Acknowledgments 

Rheumatology 

• Exarchou S. 

• Kaltsonoudis E. 

• Markatseli T.E. 

• Pelechas E.  

• Voulgari P.V. 

Radiology 

• Argyropoulou M. 

• Zikou A. 

Pathology 

• Zioga A. 

• Papoudou-Bai A. 

Neurology 

• Konitsiotis S. 


