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Abstract

The majority of rheumatic diseases belong to the group of autoimmune diseases and are associ-
ated with autoantibody production. Their etiology is not fully understood. Certain medications and
environmental factors may have an influence on the occurrence of rheumatic diseases. Establishing
a cause-effect relationship between a certain factor and disease induction is not always simple. It is
important to administer the drug continuously or monitor exposure to a given factor in the period
preceding the onset of symptoms. The lack of early diagnosed autoimmune disease, or finally the
lack of symptoms within a few weeks/months after discontinuation of the drug/cessation of expo-
sure, is also important.

The most frequently mentioned rheumatic diseases caused by drugs and environmental factors
include systemic lupus erythematosus (SLE), scleroderma, systemic vasculitis, polymyositis, derma-
tomyositis, and Sjdgren’s syndrome.

The objective of this study is to summarize current knowledge on rheumatic diseases induced by

drugs and environmental factors.

Introduction

The objective of this study is to summarize current
knowledge on rheumatic diseases induced by drugs and
environmental factors. We performed a literature review
from 2010 to 2015 using PubMed. In some reasonable
cases we also included previous publications (especially
in the situation of historical value). Publications contain-
ing the key words “drug induced & name of disease” and
“environmental factors & name of disease” were select-
ed, and as the name of the disease in the second part of
our paper we used: vasculitis, polymyositis, dermatomyo-
sitis, rheumatoid arthritis, Sjogren’s syndrome.

Drug-induced vasculitis

Vasculitis is a heterogeneous group of disease en-
tities, whose common feature is vascular wall damage
through inflammation caused by autoimmune processes.
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The severity of the disease depends on whether only skin
and subcutaneous tissue vessels are occupied or wheth-
er organ alterations occur.

Vasculitis can also be induced by numerous drugs in-
cluding non-steroidal anti-inflammatory drugs (NSAIDs),
antibiotics (among them minocycline is the most com-
monly described), antihypertensive drugs, propylthiouracil,
and anticonvulsants. An association between leukotrienes
— medicines used to treat asthma — and the occurrence of
Churg-Strauss syndrome is known. Some authors, howev-
er, claim that introduction of these drugs can reduce the
dosage of corticosteroids in patients with asthma, and
consequently, disease previously masked by immunosup-
pressants is revealed. However, there are also known indi-
vidual cases in which the glucocorticoid dosage remained
unchanged, even though patients presented with Churg-
Strauss syndrome after implementation of leukotriene [1].
Among newer medications that can cause vasculitis, spe-
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cial attention is paid to TNF inhibitors and new small mol-
ecules, i.e. kinase inhibitors: gefitinib used in oncology and
masitinib, analyzed in terms of the treatment effectiveness
in rheumatoid arthritis [2, 3].

Usually, the symptoms of vasculitis associated with
drugs appear 7-10 days after drug inclusion, although
sometimes they become apparent after several months
of pharmaceutical administration. Symptoms resemble
primary vasculitis. Skin lesions generally include low-
er limbs and buttocks forming palpable purpura, even
though one can observe urticaria-like alterations. Ne-
crotic lesions can also be observed. Symptoms such as
weakness, fatigue, and fever are frequent. In addition,
one may observe muscle and joint pain, and sometimes
internal organ failure, most commonly lungs and kid-
neys (in extreme cases, even bleeding into the alveolar
spaces has been reported). Cases of localized inflamma-
tion in the coronary arteries with subsequent heart fail-
ure have also been known to occur [4, 5].

In laboratory tests, neutrophilia is usually observed,
sometimes eosinophilia. Anti-neutrophil cytoplasmic an-
tibodies (ANCA) are the most commonly reported auto-
antibodies. While in the primary vasculitis these are
predominantly directed against single neutrophil cyto-
plasmic antigens, in drug-induced vasculitis antibodies
against many antigens are often present. Among these,
myeloperoxidase (MPO), human leukocyte elastase
(HLE), cathepsin G, lactoferrin and azurocidin are men-
tioned. It has also been observed that in drug-induced
inflammation MPO-ANCA titers are significantly higher
than in primary inflammations.

Furthermore, a strong association between expo-
sure to drugs and the presence of HLE-ANCA and ANCA
directed against lactoferrin [6] has been reported. Oth-
er antibodies that may occur in drug-induced vasculitis
are anti-histone antibodies and antiphospholipid anti-
bodies. Their presence and the concurrent presence of
HLE-ANCA or ANCA directed against several antigens
should increase diagnostic sensitivity towards vasculitis
induced by drugs [5].

Treatment is based on discontinuation of the drugs
causing the diseases. If alterations are restricted only to
the skin, most commonly they disappear completely, and
the prognosis is good. In the case of organ changes, glu-
cocorticoids are included the most frequently. Heart or
kidney failure may be associated with 30% mortality [4].

Vasculitis versus environmental factors

Vasculitis can also be caused by environmental fac-
tors. Infectious agents are primarily mentioned [7]. Viral
infections rank first. It is known that polyarteritis nodosa
is accompanied in 10-15% of cases by hepatitis B virus
(HBV). Also, the presence of hepatitis C virus (HCV) has
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been observed in patients with mixed cryoglobulin-
emia with concurrent vasculitis [4]. D’Alessandro et al.
[8] described a case of a 3-year-old girl who developed
full-blown Henoch-Schonlein purpura caused by cyto-
megalovirus (CMV). Another virus which may be associ-
ated with the occurrence of vasculitis is B19 parvovirus,
although no clear evidence has been reported [9]. Also,
bacterial antigens are taken into account in the etiology
of vasculitis. These include Streptococcus spp., Staphy-
lococcus aureus and Gram-negative bacteria antigens
[4, 10]. Staphylococcus aureus is particularly associated
with the occurrence of granulomatosis with vasculitis
(formerly known as Wegener’s granulomatosis) [9].
Another important environmental factor which may
cause vasculitis is, similar to scleroderma, silica dust. In-
haled dust can cause not only lung macrophage activa-
tion with subsequent stimulation of fibroblasts, but also
T cell stimulation resulting in neutrophil accumulation,
which is the source of MPO, against which antibodies
reported in vasculitis are observed [9]. An association
between exposure to silica dust and vasculitis was also
confirmed in a meta-analysis by Gdmez-Puerta et al. [11].

Drug-induced polymyositis
and dermatomyositis

Polymyositis (PM) and dermatomyositis (DM) are sys-
temic connective tissue diseases characterized primarily
by muscle weakness, muscle pain and, in DM, addition-
ally by skin lesions. In both forms, common symptoms
such as fatigue, raised temperature, and weight loss
are frequent. Other symptoms include arthralgia, swol-
len joints and internal organ failure, including the lungs,
heart and gastrointestinal tract. In laboratory tests, ele-
vated CRP concentrations and markers of muscle dam-
age are observed: increased activity of phosphocreatine
kinase (CPK), aspartate aminotransferase (AST), alanine
aminotransferase (ALT), aldolase, and lactate dehydro-
genase (LDH). Among characteristic antibodies present
in the serum of patients, one can find anti-tRNA synthe-
tase antibodies, and among them anti-Jo-1. Among other
antibodies, anti-nuclear helicase antibodies (anti-Mi-2)
against TIF1-y protein (anti-p155/140), or against mole-
cules recognizing the signal (anti-SRP), are important.

Both PM and DM can be induced by drugs. The most
frequently mentioned drugs are TNF inhibitors including
etanercept and adalimumab. These drugs cause full-
blown disease with the occurrence of anti-Jo-1 antibodies,
but there is also a case of a patient with clinical symptoms
without the presence of antibodies in serum [2, 12]. Liu
et al. [13] presented a case of a 46-year-old patient who
reported DM symptoms after etanercept administration.
Interestingly, alterations subsided after discontinuation
of the treatment and returned again after administration
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of adalimumab. Only total withdrawal of anti-TNF therapy
resulted in sustained improvement in DM [13].

Another group of drugs associated with the induc-
tion of PM and DM is the lipid-lowering drug group,
mainly statins, but a case of PM caused by gemfibrozil
has also been reported. Statins may be a cause of the
whole spectrum of muscle damage from focal lesions to
full-blown DM [2, 14, 15]. Other drugs that cause myo-
sitis are hydroxyurea, which in 70 publications investi-
gated by Seidler and Gottlieb [16] accounted for 51% of
DM cases, but also interferons, gonadoliberin, D-peni-
cillamine, the tyrosine kinase inhibitor sorafenib [2];
a new drug used to treat hepatitis B — clevudine [17];
ipilimumab —a human monoclonal antibody used in the
treatment of metastatic melanoma [18]; and zoledronic
acid, prescribed for the treatment of osteoporosis [19].

Polymyositis and dermatomyositis versus
environmental factors

Among the environmental factors that may trigger
PM/DM, infectious agents are mentioned in the first
place, especially Coxsackie B virus [20]. Bacterial and
parasitic infections such as trichinosis or toxoplasmosis
can also lead to muscle damage [21].

An interesting paper about the impact of environ-
mental factors on the occurrence of PM was present-
ed by Takenaka et al. [22]. They described a case of
a 73-year-old farmer, who was diagnosed with polymyo-
sitis and for whom effective therapy with glucocorti-
coids was implemented. However, the authors were in-
trigued that in a short time similar symptoms occurred
in his 44-year-old son after moving to his parents’ house
and replacing his father on his farm during the period
of his father’s hospitalization. Unfortunately, the agent
responsible for the occurrence of the disease was not
identified; however, one thesis put forward was that
environmental factors and genetic susceptibility have
great importance in the induction of PM [22].

Other rheumatic diseases and their
association with drugs and environmental
factors

Inthe literature, there are also reports on other rheu-
matic diseases and their associations with drugs or en-
vironmental factors.

An example is Sjogren’s syndrome, for which the oc-
currence has been associated with the use of hydrala-
zine [23] and phenobarbital [2]. Among environmental
factors, mainly viral infections, in particular, Epstein-Barr
virus (EBV) and CMV [24], as well as exposure to acryl-
amide, have an influence on the induction of Sjogren’s
syndrome [25].

Some authors have suggested an association be-
tween rheumatoid arthritis (RA) and exposure to silica
dust [11]. A well-known and one of the most important
environmental risk factors for development and severity
of RA is smoking [26]. Also air pollution is considered
as being responsible for the occurrence of rheumatoid
arthritis [27]. Another important environmental factor
in pathogenesis of RA is periodontitis. It has also been
associated with increased prevalence of many other dis-
eases, e.g. cardiovascular diseases, diabetes, and inflam-
matory bowel disease. Periodontitis, which is a chronic
reservoir of microparticles, may cause the passage of
inflammatory cytokines or bacteria in the bloodstream,
thus playing a role in initiation of systemic diseases [28].

Goldstein et al.[29] described two cases of polymyalgia
rheumatica with concurrent giant cell arteritis in patients
treated with ipilimumab due to malignant melanoma.

Environmental factors may also have an impact on
the occurrence of undifferentiated connective tissue
diseases (UCTD). UCTD occur when certain symptoms
of connective tissue diseases appear, but no diagnostic
criteria are met. Environmental factors that may induce
UCTD include occupational exposure to solvents, per-
fumes, cosmetics, paints or working in a laboratory [30].

To summarize, we present the main factors inducing
selected rheumatic diseases in Table I.

Vaccinations and occurrence of rheumatic
disease

In the face of wide-ranging discussion on the safety
of vaccination, the question as to whether they may be
associated with the occurrence of rheumatic diseases
arises.

In the literature, there is only a single case report on
vaccination-induced RA against tetanus, influenza or po-
liomyelitis [30].

In the case of lupus, vaccines against influenza, hep-
atitis B or human papillomavirus (HPV) are mentioned
among factors potentially responsible for its occurrence
[30, 31]. Simultaneously, the authors emphasize that
vaccinations against HPV are usually conducted in ado-
lescence, which is also characteristic for the occurrence
of certain autoimmune diseases, including SLE, and
it is not always possible to unambiguously determine
whether this vaccination induced the disease.

A case of antiphospholipid syndrome, which oc-
curred a few months after vaccination against diphthe-
ria and tetanus, has also been described [32].

Slightly more vaccines are associated with the oc-
currence of vasculitis. Vaccination against influenza, tu-
berculosis, hepatitis B, and HPV [2, 30, 33, 34] are men-
tioned among these.

Reumatologia 2016; 54/4



168 Karolina Niklas, Arkadiusz A. Niklas, Dominik Majewski, Mariusz J. Puszczewicz

Table I. The main factors which can induce selected rheumatic diseases

Drugs Environmental factors
Systemic lupus procainamide ultraviolet radiation
erythematosus hydralazine aromatic amines
quinidine silica dust
estrogen Epstein-Barr virus
TNF inhibitors human endogenous retroviruses
Systemic sclerosis bleomycin silica dust
paclitaxel vinyl chloride
pentazocine organic solvents
cocaine epoxy resins
Vasculitis non-steroidal anti-inflammatory drugs hepatitis B virus
antibiotics hepatitis C virus
leukotrienes cytomegalovirus
TNF inhibitors bacterial antigens
silica dust
Polymyositis TNF inhibitors Coxsackie B virus
and dermatomyositis statins bacterial infections
hydroxyurea parasitic infections

Rheumatoid arthritis

smoking
periodontitis
silica dust

Many vaccines have also been associated with the
occurrence of PM/DM, including those against influen-
za, hepatitis B, varicella, mumps, rubella, poliomyelitis,
tuberculosis, tetanus, diphtheria and pertussis [35].
However, the authors highlight the fact that these are
not frequent cases.

Soriano et al. [36] also reported an association be-
tween the application of vaccination and Sjogren’s syn-
drome.

Post-vaccination phenomena may also be associ-
ated with exposure to an adjuvant. Similar symptoms
are observed in siliconosis, Gulf war syndrome (GWS),
and macrophagic myofasciitis syndrome (MMF). In 2011
Shoenfeld and Agmon-Levin [37] proposed to name
these conditions autoimmune (auto-inflammatory) syn-
drome induced by adjuvants (ASIA).

[tis obvious that, similar to natural infectious agents,
vaccinations may cause symptoms of certain diseas-
es, especially immune-related ones. However, it should
be remembered that all the above-described cases are
only incidental against the background of the number
of vaccinations currently carried out. In many situations,
the authors do not explicitly indicate the association
between vaccination and the onset of the disease, and
their deliberations are speculative. Therefore, it should
be highlighted that such reports are not intended to
negate the value of vaccinations, but only to note that
some side effects may be present after their application,
especially in genetically predisposed individuals.
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Summary

Rheumatic diseases may be induced by drugs and
other factors, including environmental factors. We must
remember that the key is to eliminate the causative fac-
tor, in particular in the case of an abnormal laboratory
or clinical picture, in patients who claim to administer
drugs previously confirmed to be associated with the
occurrence of autoimmune diseases, or in the case of
exposure to harmful environmental factors, as well as
in patients who do not respond to conventional therapy.

In 2010, the National Institute of Environmental
Health Sciences (NIEHS) organized an expert panel
workshop concerning the role of environmental factors
in autoimmune diseases. It took into consideration not
only rheumatic diseases but also type 1 diabetes, celiac
disease, multiple sclerosis, Crohn’s disease, Graves’ dis-
ease and many others. One of the conclusions was that
interdisciplinary research is still needed to clarify the role
of environmental factors in autoimmune diseases [38].

The authors declare no conflict of interest.
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