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Abstract: Silicosis is an age old occupational disease and remains a major global 

health problem. It is the most prevalent form of pneumoconiosis, is a preventable, 

but untreatable, environmental pulmonary disease that can be fatal through the 

impairment of overall health status.The aim was to evaluate the immunological 

effects of silica by studying prevalence of autoantibodies Antinuclear Antibody 

(ANA), Anti Ds DNA, Rheumatoid Factor (RF) and Anti Cyclic Citrullinated 

Peptide Antibody (Anti CCP) in silica-exposed patients without any known 

autoimmune disease.The study was done amongst 105 persons engaged in the 

construction and mining industry exposed to silica attending to tertiary care 

hospital for respiratory diseases in Western India in two year. Prevalence of ANA, 

ANTI ds DNA, RF & ANTICCP was studied.In the present study about 64.76% 

patients were smokers and had history of exposure to silica for more than 10 years. 

Approx. 70% of the patients had tubercular infection. ANA was positive in 

19.04%, Anti ds DNA in 13%, RF in 15% and ANTI CCP in 11% of the patients. 

Stastistically significant correlation was seen between serum ANA and smoking in 

silica exposed patients.The present study emphasises that there is increased 

prevalence of humoral immunologic abnormalities in patients with silicosis. Hence 

the recognition of autoimmune complications is required in persons exposed to 

silica. 
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INTRODUCTION 

Occupational Diseases make an important 

contribution to the global burden of disease. Silicosis is 

the most prevalent form of pneumoconiosis, is a 

preventable, but untreatable. It is irreversible and the 

disease progresses even when exposure stops. There are 

large number of workers engaged in sand blasting and 

chiseling of stones in mines of western Rajasthan. 

Prevalence of silicosis in Jodhpur Quarry workers is 

around 9.9% [1].There is a well-established association 

between inhalational exposure to silica and autoimmune 

disease, particularly in the context of intense exposure 

[2]. Silica exposure has also been linked to increased 

levels of autoantibody production, immune complexes 

and excess production of immunoglobulin, even in the 

absence of the full clinical features of a distinct 

autoimmune disease [2]. 

There are very few epidemiological studies on 

immunological effects of silicosis in India, so this study 

was done in order to ascertain the prevalence of 

concomitant autoimmune comorbidity in heavily silica-

exposed   population. 

 

MATERIALS AND METHODS 

This study was conducted amongst 105 persons 

engaged in the sand blasting, cutting, chiselling, drilling 

and dressing of stones attending to Department of 

Pulmonary Medicine, Kamla Nehru Chest Hospital, Dr. 

S.N. Medical College, Jodhpur from 2015 to 2017. This 

was a hospital based descriptive type of study to study 

immunological effects of silica. Serum ANA, Anti Ds 

DNA, Rheumatoid factor, Anti CCP autoantibodies were 

studied in patients exposed to silica. Information were 

gathered by the questionnaire and medical records which 
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included demographic data, occupational history, nature 

of work, duration of exposure to dust particles, drug use, 

smoking habits, association with tuberculosis and 

respiratory symptoms, medical history including joint 

and skin problems, auto-immune diseases.Informed 

consent was taken and blood sample was was sent to the 

Microbiology lab from Patient without known 

autoimmune disease like SLE, scleroderma, rheumatic 

arthritis etc. Serum ANA >23.0 IU/ml, Serum Anti Ds 

DNA >60 IU/ml and Serum ANTI CCP assay >17 µ/ml 

was considered positive. Significant values of chi square 

test were seen from probability tables for degree of 

freedom. P value < 0.05 was considered as significant. 

 

RESULTS 

Out of 105 patients, most of the the patients are 

in the age group of 41-50 years (26.67%) followed by 

51-60 yrs (24.76%) and 31-40 yrs (24.76%). Mean age 

of study population was 50.5 years. .All the patients 

were male except one female patient. In this study, most 

of the patients were stone cutter by occupation followed 

by 6.66% drillers, 1.90% sand blaster and 0.95% was 

stone dresser. the study revealed that 64.76% were 

smokers.Majority of the study population is residing in 

rural area forming 86.67%. Majority of patients had 

history of exposure to silica of 11-20 years, (60.95%), 

followed by of 21-30 years, (24.76%). 4.76 % patients 

were exposed for more than 30 years and 9.53%  patients 

were exposed for less than 10 years. Approx. 70% of the 

patients had tubercular infection in the past or presently 

suffering from it. most common presenting complaint 

was Shortness of breath  (88.57%), followed by 

cough(72.3%) ,chest pain(25.71%) and fever(20%), 

ANA was positive in 19.04% ,Anti Ds DNA in 13% 

,Rheumatoid factor in 15% and Anti CCP in  11% of the 

patients.(figure no1) there was stastistically significant 

correlation between detection of serum ANA  and 

smoking in silica exposed patients(p=0.04).No 

statistically significant correlation was seen between 

tubercular infection and duration of silica exposure  with   

serum  autoantibodies in silica exposed patients. 

 

 
Fig-1 

 

Table-1: Studies on immunological effects of silica 

Studies Year No of Cases 
ANA 

(%) 

Anti-DS 

DNA(%) 

RF 

(%) 

Anti CCP 

(%) 

Kang et al. [22] 1973 31 26 - - - 

Jones et al. [23] 1976 39 44 - - - 

Haslam PL et al. [24] 1979 42 43 - 36 - 

Doll et al. [25] 1981 53 26 0 28 - 

Nagokaet al. [26] 1993 134 1 - 10.4 - 

Julio et al. [27] 1993 50 72 - 22  

Subraet al.[28] 2001 58 28 6 - - 

Hermano Albuquerque De Castro et al. [29] 2004 58 20.6 - 3.4 - 

Aminian O et al. [30] 2009 78 0 - 2.56 - 

Zaghiet al. [31] 2010 61 1.6 - 11.4 - 

Makol A et al. [6] 2011 790 .1 - 4.2 - 

O.Shtraichmanet al. [32] 2015 40 2 - 5 - 

PRESENT STUDY 2018 105 19.04 13.33 15.23 11.42 

 

DISCUSSION 

A number of epidemiological studies support 

the association between occupational exposure to 

respirable crystalline silica dust and development of 

systemic autoimmune diseases. 
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There is a well-established association between 

inhalational exposure to silica and autoimmune disease, 

particularly in the context of intense exposure. Silica 

exposure has also been linked to increased levels of 

autoantibody production, immune complexes and excess 

production of immunoglobulin, even in the absence of 

the full clinical features of a distinct autoimmune disease 

[2]. The association between silica exposure and 

autoimmune disease was first described by Bramwell in 

1914, who observed scleroderma among stone masons 

[3]. Erasmus also found an increased incidence of 

systemic sclerosis (SSc) among South African gold 

miners [4 Caplan described the occurrence of multiple 

lung nodules in coal miners who also suffered from 

rheumatoid arthritis (RA), comorbidity known as 

Caplan’s syndrome or rheumatoid pneumoconiosis [5]. 

Significant risk of developing SSc, RA, systemic lupus 

erythematosus (SLE), dermatomyositis/polymyositis and 

anti-neutrophil cytoplasmic antibody (ANCA) - positive 

vasculitis has been linked to silica exposure in various 

studies [2, 6, 7]. 

 

Adjuvant Effect Silica has long been known to 

have an adjuvant effect on antibody production [8]. An 

adjuvant is a substance that nonspecifically enhances or 

potentiates an immune response to an antigen. Although 

the mechanism by which silica acts as an adjuvant is not 

fully understood, it appears to be related to the 

inflammatory response [9].One theory is that the 

activation of macrophages at the site of silica deposition 

may lead to increased antigen processing and accelerated 

antibody production. Macrophages respond to 

internalized silica by up regulating cytokine production 

(including interleukin (IL)-1 and tumor necrosis factor 

[TNF]) [10, 11], which stimulates other cells and 

enhances the inflammatory response. IL-1 can activate 

the T-helper cells that facilitate B-cell production of 

antibodies. In one study, silica was reported to stimulate 

the polyclonal (nonspecific) activation of human T cells 

in vitro, suggesting the potential of silica to act as a 

superantigen in vivo. Silica may also activate immune 

processes through the release of reactive oxygen and 

nitrogen species [12-14].Silicosis increases susceptibility 

to tuberculosis and other respiratory diseases and silica 

has recently been categorized by the International 

Agency for Research on Cancer as a known human 

carcinogen [15-17]. 

 

The present study supports the hypothesis that 

there is increased prevalence of humoral immunologic 

abnormalities in patients with silicosis. The detection of 

autoantibodies in this study is similar to the results of 

previous studies on patients with silicosis (Table no 1). 

Patrikstolt and Jonssonet al.  Shown silica exposure 

combined with smoking among men is associated with 

an increased RF [18,19] 

 

In contrast, studies by Aminian O et al. and 

Subraet al. could not show any significant increase in 

RF, ANA, Complements in the serum of silicosis 

patients [20, 21].Despite the relatively large of the 

artificial stone-associated silicosis, the absolute number 

of patients is limited. Therefore, we could not estimate 

with precision the frequency of different subtypes of 

concomitant autoimmune diseases. 

 

CONCLUSION 

Silicosis is remains a major occupational health 

problem in India. It is responsible for high morbidity and 

mortality in industrial workers. The present study 

supports the hypothesis that there is increased prevalence 

of humoral immunologic abnormalities in patients with 

silicosis.Hence recognition of autoimmune 

complications is required in persons with known 

silicosis; and also the occupational exposure history in 

persons presenting with manifestations of autoimmune 

disease. 
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