






Relationship between smoking and clinical, 

inflammatory and radiographic parameters in 

patients with ankylosing spondylitis 

A Thesis 

Submitted for partial fulfillment of Master degree 
in Rheumatology 

By 

Mennat Allah Mohammed Nabil 

M.B.B.Ch., Faculty of Medicine, Ain Shams University 

Under Supervision of 

Prof. Dr. Hanan Mohamed Farouk 
Professor of Internal Medicine and Rheumatology 

Faculty of Medicine, Ain Shams University 

Prof. Dr. Maryam Ahmed Abdel-Rahman 
Professor of Internal Medicine and Rheumatology 

Faculty of Medicine, Ain Shams University 

Dr. Rasha Mohamed Hassan 
Lecturer of Internal Medicine and Rheumatology 

Faculty of Medicine, Ain Shams University 

Faculty of Medicine 

Ain Shams University 

 2021 



 



 

Acknowledgments 

 

First and foremost, I feel always indebted to Allah, the 

Most Beneficent and Merciful, Who gave me the strength to 
accomplish this work, 

My deepest gratitude to Prof. Dr. Hanan Mohamed 

Farouk, Professor of Internal Medicine and Rheumatology, 
Faculty of Medicine, Ain Shams University, for her valuable 
guidance and expert supervision, in addition to his great deal of 
support and encouragement. I really have the honor to complete 
this work under her supervision. 

I would like to express my great and deep appreciation and 

thanks to Prof. Dr. Maryam Ahmed Abdel-Rahman, 
Professor of Internal Medicine and Rheumatology, Faculty of 
Medicine, Ain Shams University, for her meticulous supervision, 
and her patience in reviewing and correcting this work.  

I can't forget to thank with all appreciation Dr. Rasha 

Mohamed Hassan, Lecturer of Internal Medicine and 
Rheumatology, Faculty of Medicine, Ain Shams University, for 
the efforts and time she has devoted to accomplish this work. 

Special thanks to my Parents and all my Family members 
for their continuous encouragement, enduring me and standing by 
me.  

 Mennat Allah Mohammed Nabil 



 Contents 

 

List of Contents 

Subject Page No. 

List of Abbreviations ............................................................. i 

List of Tables ........................................................................ iii 

List of Figures ....................................................................... v 

Introduction ......................................................................... ix 

Aim of the Work ................................................................... 3 

Review of Literature 

Axial spondyloarthritis (axSpA) .................................... 4 

Smoking ....................................................................... 76 

Ankylosing Spondylitis and Smoking………….……..99 

Patients and Methods ....................................................... 107 

Results ................................................................................ 113 

Discussion .......................................................................... 137 

Summary ........................................................................... 146 

Conclusions ....................................................................... 152 

Recommendations ............................................................ 153 

References ......................................................................... 154 

Arabic Summary ................................................................ـ   ــــ



List of Abbreviations 

 
i 

List of Abbreviations 

Abbr. Full-term 

AAU  : Acute Anterior Uveitis  

ACR  : American College of Rheumatology  

ANA  : Anti Nuclear Antibody  

Anti-TNF : Anti-Tumor Necrosis Factor-alpha  

AP  : Anteroposterior  

APC  : Antigen-presenting cell  

APR  : Apremilast 

AS  : Ankylosing spondylitis  

ASAS  : Assessment of Spondyloarthritis International 

Society classification criteria for axial 

spondyloarthritis  

ASDAS : Ankylosing Spondylitis Disease Activity Score  

axSpA  : Axial spondyloarthritis  

BASDAI : Bath Ankylosing Spondylitis Disease Activity Index  

BASFI : Bath Ankylosing Spondylitis Functional Index  

BME  : Bone marrow oedema  

CBC  : Complete blood count  

COPD : Chronic obstructive pulmonary diseases  

COX   : Cyclo-oxygenase  

CRP  : C-reactive protein  

csARD : Conventional synthetic antirheumatic drugs; 

csDMARDs : Conventional synthetic DMARDS  



List of Abbreviations 

 
ii 

DIP  : Distal interphalangeal  

DISH  : Diffuse idiopathic skeletal hyperostosis syndrome 

DMARDs : Disease modifying antirheumatic drugs  

DXA  : Dual x-ray absorptiometry  

EAMs : Extra- articular manifestations  

EntA  : Enteropathic arthritis  

ER  : Endoplasmic reticulum 

ERAP  : Endoplamic reticulum aminopeptidases 

ESR  : Erythrocyte sedimentation rate 

EULAR : European League Against Rheumatism  

FABER       : Flexion Abduction External rotation 

GC  : Glucocorticoid 

GM-CSF  : Granulocyte-macrophage colony stimulating factors 

GWAS  : Genome wide association studies 

HB               : Hemoglobin 

HLA-B27 : Human leucocyte antigen-B27  

HRCT : high-resolution computed tomography  

IBD  : Inflammatory bowel disease  

IBP  : Inflammatory back pain 

ICAM-1 : Intercellular adhesion molecule 1 

IFN-g  : Interferon-g  

IL-17  : Interleukin-17  

IL-22  : Interleukin-22 

IL-23  : Interleukin-23  

IL23R : IL-23 receptor 



List of Abbreviations 

 
iii 

IXE  : Ixekizumab 

JAS  : Juvenile Ankylosing Spondylitis  

LEF  : Leflunomide 

mNY  : Modified New York criteria  

MRI  : Magnetic resonance image  

 MRI  : Magnetic resonance imaging 

mSASSS : Modified Stoke Ankylosing Spondylitis Spine Score  

MTX  : Methotrexate  

Nr-axSpA : Non radiographic axial spondyloarthritis  

NRS  : Numerical rating scale  

NSAIDs : Non Steroidal Antiinflammatory Drugs  

OMERACT: Outcome Measures in Rheumatology Clinical Trials  

PAM  : Pamidronate 

PICO  : Population, intervention, comparison, and outcomes 

PNF  : Proprioceptive neuromuscular facilitation  

PsA  : Psoriatic arthritis  

R-axSpA : Radiographic axSpA  

ReA  : Reactive arthritis  

RF  : Rheumatoid Factor  

SAARDs  : Slow acting antirheumatic drugs  

SEC  : Secukinumab 

SI  : Joint sacroiliac joint 

SpA  : Spondyloarthritis  

SSZ  : Sulfasalazine 

STIR  : Short tau inversion recovery  

https://en.wikipedia.org/wiki/Proprioceptive_neuromuscular_facilitation


List of Abbreviations 

 
iv 

sTNFR : Soluble TNF receptor 

T1W   : T1-weighted sequence 

TENS : Transcutaneous electrical nerve stimulation  

Th17  : T helper cells-17 

THL  : Thalidomide 

TNF- : Tumor necrosis factor a  

TNFi  : Tumor necrosis factor inhibitor 

TOF   : Tofacitinib 

UPR  : Unfolded protein response 

uSpA  : Undifferentiated spondyloarthritis  

UV  : UltraViolet  

VAS  : Visual analogue scale  

VCs  : Vertebral corners  

WHO  : World health organization  

 

  

https://en.wikipedia.org/wiki/Transcutaneous_electrical_nerve_stimulation


List of Tables 

 
v 

List of Tables 

Table No. Title Page No. 

Table (1): Clinical and epidemiologic features of 

spondyloarthritis. DIP, distal interphalangeal; 

IBD, inflammatory bowel disease ..................................... 8 

Table (2): Description of the mSASSS scoring system ................... 32 

Table (3): 2016 New York revised criteria for too early 

diagnosis of Ankylosing Spondylitis............................... 42 

Table (4): Demographic data of ankylosing spondylitis 

patients (smokers and non-smokers) ............................. 113 

Table (5):  Smoking history of the AS study groups. ..................... 114 

Table (6):  Relevant clinical data of AS study groups: ................... 115 

Table (7):  Comparison between smokers and non smokers 

AS patients regarding demographic data. ..................... 119 

Table (8): Comparison between smokers and non-smokers 

AS groups regarding clinical data: ................................ 120 

Table (9): Comparison between males and females as 

regards disease activity indices and radiological 

assessment ..................................................................... 126 

Table (10): Correlation between disease activity indices with 

other parameters in AS groups. ..................................... 128 

Table (11): Correlation between Smoking Index for Current 

Smokers (Pack/Year) with other parameters in 

the AS study groups. ..................................................... 133 

Table (12): Correlation between radiological assessment with 

other parameters in the total AS study groups. ............. 135 



List of Figures 

 
vi 

List of Figures 

Figure No. Title Page No. 

Figure (1): Proposed pathogenic mechanisms in AS;(1) 

Autoreactive CD8+ T cells may recognize the 

arthritogenic peptides displayed by HLA-B27 on 

the APC surface. .............................................................. 10 

Figure (2): Plain anteroposterior radiograph showing 

bilateral sacroiliac joint sclerosis in a patient with 

ankylosing spondylitis. .................................................... 24 

Figure (3):  Signs of sacroiliitis on radiographs. The panels 

show three different patients with different 

grades of sacroiliitis.. ...................................................... 25 

Figure (4): Anteroposterior radiographs of the pelvis showing 

complete ankylosis of both sacroiliac joints and 

syndesmophyte formation in the lower lumbar 

vertebrae. ......................................................................... 26 

Figure (5): Lumbosacral spine radiograph showing 

asymmetric bridging osteophytes in a patient 

with diffuse idiopathic skeletal hyperostosis 

(DISH). ............................................................................ 28 

Figure (6): A 26- year- old man with axSpA.. .................................. 28 

Figure (7): A 53- year- old man with axSpA, demonstrating 

multiple bridging syndesmophytes (white arrows) 

leading to bony ankylosis of vertebral segments.. .......... 29 

Figure (8): The Modified Stoke Ankylosing Spondylitis 

Spine Score (mSASSS). .................................................. 32 

Figure (9): Bamboo spine in ankylosing spondylitis. .......................... 33 

Figure (10): MRI of a patient with active sacroiliitis.. ........................ 35 

Figure (11): A three-dimensional reconstruction of a thoracic 

spine MRI. ....................................................................... 36 

Figure (12): Modified New York criteria for AS. ............................... 37 



List of Figures 

 
vii 

Figure (13): X-Ray grading of sacroiliac joints. ................................. 38 

Figure (14): ASAS classification criteria for axial 

spondyloarthrits SpA. ...................................................... 40 

Figure (15): ASAS classification criteria for peripheral 

spondyloarthrits SpA. ...................................................... 41 

Figure (16): The Ankylosing Spondylitis Disease Activity 

Score (ASDAS):. ............................................................. 51 

Figure (17): Algorithm based on the ASAS-EULAR 

recommendations for the management of axial 

spondyloarthritis.. ............................................................ 63 

Figure (18): Summary of the main recommendations for the 

treatment of patients with A, active ankylosing 

spondylitis and B, stable ankylosing spondylitis.. .......... 74 

Figure (19): Annual deaths from smoking, United States. .................. 77 

Figure (20): Chemical compounds in cigarette smoke. ....................... 78 

Figure (21): The effect of quitting smoking. ....................................... 81 

Figure (22): Relative risk of lung cancer, according to 

duration and intensity of smoking, men.. ........................ 83 

Figure (23): Lung function FEV1 in relation to ages according 

to the state of smoking. ................................................... 84 

Figure (24): Mechanisms by which smoking contributes to 

autoimmunity.. ................................................................ 94 

Figure (25): Classification of AS patients included in this 

study according to smoking history. ............................. 114 

Figure (26): Sacroiliitis grade in AS patients included in this 

study. ............................................................................. 118 

Figure (27): Comparison between smokers and non smokers 

AS patients regarding clinical examination. ................. 122 

Figure (28): Comparison between smokers and non smokers 

AS patients regarding disease activity indices. ............. 123 

Figure (29): Comparison between smokers and non smokers 

AS groups regarding Sacroilitis Grade. ......................... 123 



List of Figures 

 
viii 

Figure (30): Comparison between smokers and non smokers 

AS patients as regards mSASSS. .................................. 124 

Figure (31): Comparison between smokers and non-smokers 

AS groups as regards [nflammatory markers 

(ESR and CRP). ............................................................. 125 

Figure (32): Comparison between males and females AS 

patients as regards to disease activity indices. .............. 127 

Figure (33): Correlation between BASDAI with ESR,CRP 

and mSASSS in the total AS patients............................ 130 

Figure (34): Correlation between BASFI with ESR,CRP and 

mSASSS in the total AS patients. ................................. 131 

Figure (35): Correlation between ASDAS with ESR and 

mSASSS in the total AS patients. ................................. 132 

Figure (36): Correlation between smoking index with BASFI, 

ASDAS, chest expansion and mSASSS in AS 

patients. ......................................................................... 134 

Figure (37): Correlation between mSASSS with 

age,ESR,CRP and occiput to wall distance in AS 

patients. ......................................................................... 136 

 


