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ABSTRACT
Lupus erythematosus is an autoimmune disease with severe skin involvement and/or multisystemic impli-
cations characterized by the development of autoantibodies and immune complexes that, in turn, cause 
inflammation, tissue damage and a variety of clinical manifestations. The etiopathogeny of lupus erythema-
tosus is very complex and still incompletely discovered. The onset of this disease or the episodes of exac-
erbation involves various factors: genetic, immune, hormonal, environmental but many more are still under 
research. There is strong evidence to back up the theory of an autoimmune disease, even though the pre-
cise mechanism is yet to be discovered. Apart from a preexisting background predisposing to lupus, certain 
triggers are required to act in a synergic way to determine the onset of the clinical signs. Studies show that 
it is 10-15 times more common in women of childbearing age than men, with a higher incidence amongst 
Afro-American population compared to Caucasians. The aim of this article is to shed some light on the most 
important determining and trigger factors involved in systemic lupus erythematosus by reviewing the most 
recent published data. 
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INTRODUCTION

The identification and characterization of ge-
netic risk factors for lupus will lead to improved 
diagnosis and therapeutic management for this 
complex disease (1-6). All the research available 
up until today underline that genes are associated 
with the clearance of immune complexes, genetic 
markers are associated with immune abnormalities 
in systemic lupus erythematosus (SLE) and also 
genes are associated with apoptosis in SLE. But 
genetic component is not the only risk factor in-
volved. In the following we will try to synthetize 
all the major factors and their impact in the devel-
opment of this disease.

MODERN CONSIDERATIONS ON 
PREDISPOSING FACTORS

Genetic factors
The importance of genetic factors has been 

studied for quite some time. There is strong evi-

dence that genes play an important role in the etio-
pathogenesis of lupus. Studies focused on families 
with lupus show that the risk between heterozy-
gous twins is 5% but can be as high as 25% for 
homozygous ones. In addition, Systemic lupus er-
ythematosus (SLE) patients have at least one fam-
ily member with some form of lupus disease. 
Therefore, it is safe to assume that relatives who 
develop SLE more commonly are the monozygot-
ic twins who have a certain sequence of the genet-
ic code identical. The incidence is lower in dizy-
gotic twins, relatives of the first and second-degree. 
Cases of monozygotic twins in which only one 
was affected by SLE are distinguished by the fact 
that the unaffected subject has a different cellular 
response, and the number and activity of T-helper 
lymphocytes and T-suppressor are normal. 

After some studies SLE is a family disease, he-
redity manifesting in 66% of cases of SLE (7-9), 
but the gene or genes that encode this disease and 
the nature of anomalies affecting them remain still 
largely unknown (7).
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Murine experimental models have shown that 
the genetic modification of a single molecule in-
volved in the removal of apoptotic bodies, of the 
complement cascade or the activation or lympho-
cyte viability, can induce lupus. In humans, the 
major genetic contribution at the development of 
SLE is probably for patients with a genetic defi-
ciency of one the complement cascade factors 
(C1q, C2, C4). One Japanese study reported two 
heterozygous carrier patients of the DNase 1 gene 
mutation. The study also identified a family of pa-
tients with elevated serum levels of IFN-alpha, the 
underlying cause being probably the duplication of 
IFN-alpha locus. These monogenic cases are ex-
ceptional, and anomalies are more often polygenic. 
Currently, the best researched genes are the ones 
on the receptors for the Fc portion of IgG, the 
genes of the molecules from the major histocom-
patibility complex and of the components of the 
complement cascade and the genes that encode the 
protein production that play a major role in the im-
mune system. An increased risk of SLE was asso-
ciated with the existence of a particular functional 
polymorphism in the C-reactive protein gene locus 
and the locus of the programmed cell death gene 
protein 1 (PDCD-1).

Two extensive studies independently showed 
that haplotype 5 particular interferon regulatory 
factor (IRF-5), the molecule that controls the se-
cretion of numerous pro-inflammatory cytokines, 
has a significant risk factor in the development of 
SLE (10-13). 

Results of several other studies have shown that 
the presence of LRI Yaa gene makes the body more 
susceptible to developing SLE. The newly discov-
ered action mechanism relays on the disturbance in 
immune function on mice: receptor gene, Ly108 
contributes to the loss of control on B lympho-
cytes, which in turn causes the production of au-
toantibodies responsible for clinical manifesta-
tions of SLE (14,15).

Only 3-18% of patients with SLE have close 
relatives who have already expressed their disease 
and only 5% of children of parents with SLE will 
have the condition. Although related persons that 
develop SLE might present different clinical man-
ifestations with variable intensity in clinical mani-
festations of various organs and systems, they car-
ry the same types of autoantibodies, thus underling 
the obvious role of the genetic code.

People who will develop SLE show a higher in-
cidence of anti-RNA antibodies, anti-DNA anti-
bodies, anticardiolipin, and an increased function 
of the T-suppressor lymphocytes (16). Studies con-

ducted so far suggest many different genes that 
contributes to susceptibility to lupus and that no 
single genetic abnormality is responsible for the 
onset of the disease. Also, it seems that genes may 
also play a major role in determining the type or 
SLE severity.

Genes that have been associated with the LE in 
humans include:

• the genes for renal receptors with a low effi-
ciency in capturing the immune complexes
present in the Afro-American patients with
lupus nephritis in a higher proportion than in
those with other clinical manifestations.

• immune system genes like HLA-DR3, B8,
DR2, A1, C4A, Drw3, Drw12 (17-21) which
have an increased frequency among Cauca-
sian patients with SLE

• alleles of HLA-DR2 and HLA-DQ, which
are associated with certain autoimmune fea-
tures found in the SLE

• in black patients there is also an association
of the immune system genes with Ig allotype
Gm 1:17.

• genetic complement factors deficiency, in
particular C4 and C2, but other components
may be affected as well, is common in famil-
ial cases of SLE (18).

• a T cell receptor polymorphism, which has
been associated with anti-Ro antibodies, one
of autoantibodies commonly found in moth-
ers whose children develop neonatal LE.

Animal studies have recently discovered a sin-
gle gene that causes in mice a disease very similar 
with lupus. In mice, gene Fas is the deficient one; 
it controls and regulates apoptosis. When this gene 
is replaced with a normal one, mice will no longer 
develop signs and symptoms of SLE.

A study conducted by the Oklahoma Medical 
Research Foundation (OMRF) researchers, repre-
senting the culmination of an extensive interna-
tional collaboration, identified three new genes 
with statistical significance in assessing the risk of 
lupus. The highlight of the study was the inclusion 
of several ethnic groups and the results show that 
genes that cause lupus are not always the same, 
IRF8 and TMEM39a are associated with lupus at 
Caucasian, Afro-American, and Asians patients. A 
third gene, called IKZF3, was present only in sam-
ples from Caucasians and Afro-Americans.

Hormonal factors
SLE is attributed mostly to young women and 

especially women at childbearing age (the disease 
rarely begins before puberty or after menopause), 
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with common exacerbations during pregnancy or 
postpartum and premenstrual or menstrual peri-
ods.

The estrogen is involved which stimulates the 
immune response and the testosterone has inhibi-
tory effects on the immune response, but rest of the 
exact mechanism is not known. Women with SLE 
had lower levels of androgens and some males af-
fected by SLE can also have abnormal levels of 
androgens.

A decrease in testosterone levels by the increase 
of the oxidation on C-17 level under the action of 
17beta-hydroxy-steroid dehydrogenase generating 
androstenedione was found in women with active 
SLE. It was therefore assumed that the oxidation 
of testosterone (biologically active androgen) 
should be involved in the production of SLE. A de-
crease of hydroxylation at C-2 level of the estro-
gen causing low blood levels of 2-hydroxy-estrone, 
2-methoxy-esronei that are catechol estrogens with
low or no activity was also discovered in women
with SLE (16). Hydroxylation of estrogen at the
C-6 level is elevated in SLE both in women and in
men, increasing concentrations in blood levels of
16 alpha-hydroxy-estrone and estriol (16). Estro-
gens stimulate the immune system, and testoster-
one have inhibitory effects on its. Estrogen admin-
istration in women with SLE will induce disease
exacerbation (16).

Cytokines, major immune factors of histocom-
patibility who are active in SLE are directly affect-
ed by sex hormones, generally estrogen and testos-
terone that increase antibody production, although 
their exact role in SLE is more complex because 
there are different ways in which each hormone 
can affect different immune cells.

Prolactin may play a role in the etiology of SLE 
by stimulating the immune response. Serum hy-
perprolactinemia could, however, be the result of 
poor response of the pituitary-adrenal-hypotha-
lamic axis to cytokines (22).

Some studies show that women taking oral con-
traceptives or had replacement therapy with estro-
gen, have an increased risk of developing SLE, 
perhaps because the estrogen binds to white blood 
cells, which play a major part of the immune re-
sponse and increase the lifetime of the cells. What-
ever causes a prolonged immune response may 
trigger lupus. However, there is a disagreement 
among researchers whether the use of birth control 
pills or hormone replacement in postmenopausal 
phase increase the risk for lupus.

In animals, a lupus-like disease is exacerbated 
when receiving estrogen. Studies are underway to 

learn more about how hormones may influence the 
evolution and development of SLE.

Ultraviolet radiation 
Ultraviolet (UV) radiation can be a possible 

trigger and aggravating factor in SLE.
Exposure to UV-B radiation causes the accu-

mulation of abnormally high protein on the cell 
surface. These proteins react with autoantibodies 
of the patients with SLE, causing a local or sys-
temic inflammatory response. 

It seems that the etiopatogenic involvement of 
UV radiation in discoid lupus erythematosus 
(DLE) may have a more important role than in 
LES, causing DNA damage, with anti-DNA anti-
body formation and the formation of immune com-
plexes, complement activation and the appearance 
of an inflammatory response. Also, there is an in-
crease in release of IL-1 by the keratinocytes and 
Langerhans cells, and a decrease in suppressor T 
cell activity.

The UV radiation spectrum involved corre-
sponds to the UV-B (290-320 nm) and UV-A (320-
400 nm) wavelength ranges. According to some 
authors, the UV-C radiation band (200-290nm) 
may also be involved. The chromophore responsi-
ble for the photosensitivity to UV-B and UV-C is 
the DNA. The UV distorts the DNA and subse-
quently this will lead to an increase production of 
antibodies. The UV irradiation-induced production 
of antibodies is dependent on the cellular cytotox-
icity, that and that reaction appears to be responsi-
ble for the degeneration of basal cell.

UV irradiated keratinocytes cultures produce 
anti-Ro antibodies which can be found in the se-
rum of patients with SLE with increased photosen-
sitivity. However, there is no correlation between 
the serum levels of these antibodies and the dis-
ease`s activity.

The keratinocytes of the patients who were ex-
posed to UV radiation have a greater affinity for 
autoantibodies compared to UV-protected kerati-
nocytes (23). This statement could be related with 
the location of the skin lesions in SLE on sun-ex-
posed areas.

Other studies suggest that visible light could 
play a role in the pathogenesis of skin lesions in 
LE, and also heat could act as a possible trigger 
and aggravating factor for SLE. Exposure to sun-
light or UV radiation can easily precipitate or ex-
acerbate SLE activity in over 60% cases (24).

Viral infections
Many researchers, investigating the role of in-

fectious etiologies, promote the theory that infec-
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tious agents such as viruses can trigger SLE by 
disrupting immune cell function in susceptible pa-
tients. It is possible that certain viruses infect B 
cells (which are designed to induce antibody re-
sponse to specific antigens) and forces them to 
produce antibodies.

The complex relationship between the genetic 
factors, possible viral infection and low cell-medi-
ated immunity suggest that the genetic factors may 
allow viral replication in the thymus therefore al-
tering the production and maturation of T lympho-
cytes and thus resulting in decrease cellular immu-
nity.

The incidence and high levels of anti-dsRNA 
reovirus antibodies (70% cases), anti-rubella, anti- 
measles, anti-parainfluenza or anti-Epstein-Barr 
virus that have been found in SLE, strongly sug-
gests the role of viruses in causing this disease but 
could also be the result of a decreased T lympho-
cytes activity.

According to some studies (25) it is possible 
that the etiology of SLE may also involve viral and 
type C immune complex, human parvovirus B19 
(26) or Epstein-Barr virus (27). It has been sug-
gested that there is a strong association between
the Epstein-Barr virus (EBV) infection and the in-
creased risk of lupus, especially Afro-American
population. This virus is responsible for the emer-
gence of mononucleosis and up tp the age of 40 the
chances of infection are extremely high, of about
95%. Because leukocyte-binding viruses can re-
main stuck inside them for several years, many re-
searchers believe it can stimulate an autoimmune
response at certain people.

Another study showed that, although 95% of 
the people are infected with EBV, less than 2% de-
velop an autoimmune disease that is correlated di-
rectly with the virus. This suggests that infection 
with EBV does not necessarily lead to the develop-
ment of an autoimmune disease.

Studies on an animal model, particular with 
mice, have used gamma-herpesvirus 68 (MHV-68), 
which is similar to EBV and has the potential to 
infect mice, unlike EBV which doesn’t. It was ex-
amined whether the infection with gammaher-
pes-68 virus is causing autoimmunity in healthy 
mice and the ones predisposed to lupus. The study 
focused on the effects of the infection upon the au-
toimmune process associated with B and T lym-
phocytes and renal pathology associated with the 
disease. Test results showed that mice produce au-
toantibodies after their acute infection, but this an-
tibody production simply reflects an increased to-
tal antibody count, as a response to the acute 

infection. This increase is especially determined 
by the non-specific stimulation of lymphocytes B. 
Measuring the levels of the autoantibodies in the 
non-immune mice the study determined that these 
autoantibodies were produced only 8 weeks after 
infection and then serum count was no longer pres-
ent. This suggests that antibodies are produced 
only by viral infection. The healthy mice infected 
with MHV-68, were studied for a year and had a 
normal or even low lymphocytes count and a nor-
mal renal function; therefore, these mice did not 
develop an autoimmune disease. The relationship 
between EBV human infection and autoimmunity 
that was developed only in selected cases shows us 
that EBV could produce autoimmunity only in in-
dividuals genetically predisposed to develop the 
disease.

Other experiments determined that infection 
with MHV-68 does not trigger or exacerbate the 
disease in healthy mice but on the contrary, it in-
hibits the development and progression of SLE at 
organ and cellular level. 

Warts occur frequently in patients with SLE, 
particularly in the elderly, although the incidence 
of anti-antibodies human papilloma virus is low 
(probably poor immune mechanism) and there is 
an inverse relationship between the appearance of 
warts and presence of FR.

Autoantibodies
One of the most distinct signs of lupus is the 

formation of antibodies directed against its own 
tissues.

Amongst the humoral non-specific autoanti-
bodies occurring in SLE some are being more spe-
cific (anti-dsDNA and anti-Sm) others just being 
found in SLE with an increased frequency (ANA 
and anti-Ro). The disease can be produced by the 
development of these antibodies or the activation 
of the polyclonal B-lymphocytes and the produc-
tion of specific antibodies. Most autoantibodies 
found in SLE are directed to intracellular nucleop-
rotein particles, 98% of patients have antinuclear 
antibodies, while the anti-double stranded DNA 
antibodies are present in only 50-80% of patients 

However, antibodies are not specific to any dis-
ease, are not present in all cases of SLE, their lev-
els are independent of the activity of the disease in 
the majority of cases, they cross the placental bar-
rier without replicating the disease in all fetuses 
and can be transfused without inducing a clinical 
manifestation.

ANA and anti-DNA can cause antigen-antibody 
reactions, and also gamma-IFN release from 
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monocytes, resulting in strong immunological and 
inflammatory reactions. Anti-Ro antibodies are in-
volved in the production of erythema and heart 
block in neonatal SLE cases and APL (including 
lupus anticoagulant) generates thrombosis and 
abortions.

There were reported cases of neurofibrils anti-
bodies (21% LES) but with no correlation with 
some sort of neurological involvement.

Recent studies have demonstrated that the de-
velopment of autoantibodies takes places years be-
fore the onset of clinical manifestations of SLE 
and the antiphospholipid syndrome. Researchers 
also described the prevalence of autoantibodies, 
such as antinuclear antibodies, anti-Ro, anti-La, 
anti-Sm, anti-RNP and antiphospholipid (APL), 
before the development of clinical manifestations 
of SLE. Antinuclear antibodies occur earlier than 
anti-DNA antibodies, and a significant number of 
patients have an increased anti-DNA antibodies 
serum levels even before the diagnosis, suggesting 
a gradual increase of the autoimmunity. These data 
also suggest that the presence of just autoantibod-
ies does not necessarily lead to a clinical-manifest 
disease and possibly other factors, such as genetic 
and environmental, must be concurrently involved 
in order to trigger a full disease manifestation. 
Therefore, it was suggested that it may be possible 
to predict the onset of clinical manifestations of 
SLE through clinical evaluation and monitoring 
the development of various autoantibodies of SLE.

The potential pathogenesis of anti-DNA anti-
bodies remains controversial. Several animal mod-
els and experiments suggest that these autoanti-
bodies can cause kidney damage in mice with 
severe combined immunodeficiency (SCID). 
However, the evidence is less convincing in people 
(28-31).

Immune system disorders
Many immunological abnormalities that occur 

in patients with SLE have been identified, but it is 
still unknown which mechanism is the primary and 
the secondary one. 

Immune system activation in systemic lupus 
shows several pathological characters. It is chron-
ic, self-reactive and generates tissue damage. 
There are complex interactions between overac-
tive B cells, T lymphocytes and antigen-presenting 
cells (mostly dendritic cells). The presence of anti-
nuclear antibodies represents the immunological 
abnormality that can be found in nearly all patients 
with lupus. They are directed against chromatin 
and its constituents, such as anti-DNA native anti-

body (anti-ADNn) mono-carenar anti-DNA anti-
body (anti-ADNsb), anti-RNA antibodies and an-
ti-histone antibody. They also are directed against 
soluble nuclear antigens: anti-Sm, U1-RNP anti-
bodies, anti-ribosomal, anti-SSA and anti-SSB.

Autoantibodies in patients with SLE are often 
referred to as ANA because they target nucleic ac-
ids and nuclear proteins (23). Antinuclear autoan-
tibodies, typically met in SLE, recognize native 
DNA with high affinity.

There are also less commonly encountered anti-
bodies, directed against molecules from the sur-
face of hematopoietic cells, antibodies that are as-
sociated with vascular thrombosis: antiphospho- 
lipid and anti-beta-2 glycoprotein-1.

Among autoantibodies found in lupus patients 
some might be particular involved in the produc-
tion of tissue damage by forming immune com-
plexes. In tissues, immune complexes (molecular 
complexes formed from one antibody binned to 
the autoantigens) activates the classical comple-
ment pathway, which initiate in turn an inflamma-
tory reaction, mobilizing the in-situ macrophages, 
the polynuclear neutrophils, the dendritic cells and 
lymphocytes, leading ultimately to the destruction 
of the cell.

It seems that antibodies are not the only immu-
nological factors that can generate damaged tissue. 
Therefore, skin or kidney infiltration by T lympho-
cytes, particularly CD8 ones allows us to suspect 
their direct involvement in tissue lesions. In addi-
tion, certain cytokines such as interferon-alpha 
(IFN-alpha), interferon-gamma (IFN-gamma) and 
alph tumor necrosis factor (TNF-alpha) could di-
rectly induce tissue lesions. Therefore, the lym-
phocyte T/B balance is changed, causing exagger-
ated response of circulating antibodies and low 
cellular immune response, probably due to the 
drop of suppressor/inductor T lymphocytes. Both 
the number and the activity of T lymphocytes are 
low and as such Il-2 production is reduced, result-
ing in a decrease of activated B-cells inhibitor ac-
tivity (27,32).

Many studies concurred that the NK cells have 
increased activity in SLE. Complement activation 
occurs, and C3a and C5a anaphylatoxins increase 
during exacerbation of the disease, contributing 
most likely in the pathogenesis of the vascular le-
sions.

Bacterial infections
Bacterial infections can precipitate SLE. De-

creased serum levels of antibodies generate chem-
otactic factors that may contribute to the increased 
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incidence of infections. Initially the neutrophils 
and macrophages-driven phagocytosis is low. A 
possible retrofitting of LES is possible in some of 
these patients.

Stress
Stress may also be considered a possible trig-

ger-factor for SLE patients, often attributed to a 
stressful event that will generate as a first symp-
tom of the disease or worsening of general condi-
tion. It turns out that stress can cause an increase in 
cellular and humoral immune response, but there 
is no clear explanation of these phenomena. Some 
ongoing extensive research is focused on how 
stress hormones such as adrenaline and cortisone 
can influence the clinical course of SLE.

Smoking and alcohol consumption
Smoking may be a risk factor for the onset of 

SLE and increase the risk of skin and kidney dam-
age, especially in women with lupus. Some epide-
miological studies have suggested that smoking is 
a risk factor for EL, probably for genetically pre-
disposed patients. Still, if smoking increases the 
risk of development it remains controversial.

Several studies have focused on SLE patients, 
including women with 4 or more criteria on ACR 
scale. The studies of Penha et al. and Miot et al. 
(33,34) explored discoid lupus erythematosus 
(DLE) in smokers with less than 4 ACR criteria 
and noticed an increase in prevalence of smoking 
(84.2%) compared to the patients in the control 
group (33.5%). A close connection between LE 
and tobacco was also observed in Gallego’s study 
(35).

However, the mechanism of how smoking can 
cause LE remains unclear, but lately several as-
sumptions were made. Cigarette smoke contains 
more than 100 toxic and carcinogens substances. 
Some of them are qamine-aromatic, also found in 
drugs, which are known to be responsible for the 
appearance LE, especially DLE. The research con-
ducted by Costenbader and Karlson demonstrated 
that, from immunologically point of view, smok-
ing has complex modulators effects. Other indirect 
evidence to support that is that antimalarials drugs 
are known to have less effect on smokers. Although 
the effect is not fully understood, antimalarials 
may be P450 inactivated. Polycyclic aromatic hy-
drocarbons found in cigarette smoke, are potential 
inducers of P450 enzyme complex. Smoking might 
not be a risk factor for itself, but susceptibility to 
LE and dependence on cigarettes may have a ge-
netic background, as discussed Boeckler and Fust, 

as a group of genes for olfactory receptors involved 
in smoking habits and addictions is located near 
the HLA class 1, where some alleles are located 
and are known risk factors for SLE.

However, data from studies regarding alcohol 
and LE is conflicting. Some studies have shown a 
protective effect, while others have not shown a 
clear association. In medical practice clinicians 
observed that men and women with severe dissem-
inated DLE and those with less than 4 ACR criteria 
were frequently alcoholics (36-38).

Based on all literature available up to now, we 
can definitely state that smoking and alcohol con-
sumption can be a risk factor (39-47).

Vitamin D deficiency
A study suggests that low vitamin D serum lev-

els increases the production of autoantibodies at 
healthy people. Vitamin D deficiency has also 
been linked to hyperactivity of B cells and activa-
tion of the IFN-alpha in patients with SLE (48-50). 
An Indonesian study showed that the average level 
of vitamin D in patients with SLE was below nor-
mal, and significantly lower compared to the 
healthy witness. Also, Kim et al. came to the same 
conclusion (51,52). The vitamin D concentration 
found in patients with SLE is not surprising since 
patients with SLE often have a higher risk factor 
for low levels of vitamin D, such as the use of sun-
screen in the long term, the lack of food intake, and 
the use of clothes that cover the whole body. SLE 
patients tend to avoid the sun because photosensi-
tive skin eruptions and the potential for disease 
flare. It is also known that patients with SLE pro-
duce anti-vitamin D antibodies.

Vitamin D deficiency in patients with lupus was 
associated with greater fatigue and vascular stiff-
ness. A study shows that vitamin D had lower levels 
in patients with kidney disorders in SLE than in 
those without renal manifestations (53-61).

Although many experts recommend vitamin D 
supplementation to correct vitamin D deficiency in 
patients with SLE, the effect of the supplement has 
not been established.

Chemical factors
There are many cases of SLE in populations 

with high exposure to certain chemicals. Some en-
vironmental factors could induce the appearance 
of SLE, such as cooking denatured oil by heating, 
heavy metals, silicates (crystalline silicon), trichlo-
rethylene, silicone breast implant, hydrazine (plas-
tic, rubber, chlorinated pesticides, herbicides, tex-
tile, paint and corrosion) and aromatic amines 
found in the painting and hair dye (62-64).
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Drugs or drug-induced lupus erythematosus
Several drugs can induce lupus in susceptible 

individuals. Drugs with proven connection with 
SLE (65,66) are: chlorpromazine, hydralazine, 
isoniazid, methyldopa, procainamide. When the 
intake of the above-mentioned drugs ceases, the 
symptoms disappear. The overall incidence of drug 
induced SLE is estimated between 3 and 12% of 
cases.

Oral contraceptives and hormone replacement 
therapy administered in premature menopause 
may activate SLE through the presence of estro-
gen. Women diagnosed with lupus should avoid 
using them due to an increased risk of thrombosis 
and heart damage.

SLE induced by medication commonly occurs 
in the elderly. The clinical manifestation of this 
syndrome is pleural and pericardial inflammation, 
fever, rash and arthritis. Serological modifications 
may also occur. Central nervous system and renal 
impairment is rare in this type of SLE, antihistone 
antibodies occur frequently, but instead, anti-DNA 
antibodies are absent, and the serum complement 
is normal. The skin manifestation might consist of 
blisters, bubbles, erythema and gangrene pyoder-
ma (67-69).

By Cush (70), the diagnostic criteria for drug 
induced SLE are:

• no priors suggestive for SLE, before drug
ingestion

• ANA production and at least one manifesta-
tion of lupus during treatment

• rapid decline in clinical manifestation and
the gradual disappearance of autoantibodies
after stopping the administration of the drug.

This type of SLE is associated with an increased 
incidence of HLA-DR4 and occurs more often in 
women than in men (4:1) suggesting also a proba-
ble a genetic predisposition (71).

The patients with slow glycosylation treated 
with isoniazid or procainamide develop more of-
ten SLE, than those with fast acetylation. Hydrala-
zine, isoniazid and penicillamine inhibits the reac-
tion of covalent binding of C4 through competitive 
binding to the active situs and thus interferes with 
his protecting function (18).

CONCLUSIONS

All research indicates that LE is an autoimmune 
disease with multisystemic implications based on 
the development of autoantibodies and immune 
complexes that may trigger severe tissue damage 
and, therefore, a variety of clinical manifestations. 

The onset of this disease involves a large array 
of factors such as genetic, immune, hormonal, en-
vironmental, with many still under research. The 
evidence that backs up the theory of an autoim-
mune disease is very compelling, even though the 
precise mechanism has yet to be completely dis-
covered. 

The precise identification and characterization 
of each contributing factor of lupus will lead to an 
improved diagnosis and overall therapeutic man-
agement of these cases but further research is still 
needed as this proves to be a complex disease with 
many intricating layers.
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