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Introduction

It has been shown that sex, and the steroids associated with it, are
factors that significantly influence various aspects of the immune
system [1-5].

The importance of the interaction of the immune and endocrine
systems is reflected during situations such as pregnancy, autoimmune
diseases and some infectious diseases. In all cases there is evidence that
sex steroids have an important role as immunoregulators. Although
much remains to be clarified, it is now known that these hormones
can regulate different processes involved in the immune response,
including the maturation and selection of thymocytes, cell transit, the
expression of molecules and receptors of the major histocompatibility
class II complex, the proliferation of lymphocytes and the production
of cytokines [1-5]. Cells belonging to the immune system are
delicately regulated by molecules secreted by themselves, but they are
also susceptible to regulation by hormones, neurohormones and/or
neurotransmitters.

Females of different species produce higher levels of circulating
immunoglobulins and have a more pronounced humoral immune
response in infections. The production of a variety of autoreactive
antibodies is also more frequent in females. It has been shown that
estrogens increase the B cell response both “in vivo” and “in vitro”,
while androgens and progesterone decrease the production of
antibodies. However, the mechanisms by which these hormones
influence these processes are not known in depth. According to these
observations, it is suggested that estrogens enhance B cell-mediated
immunity and suppress some aspects dependent on T lymphocytes.
Testosterone seems to suppress both the T and B responses [8-11]. Of
all the range of hormones that make up the neuroendocrine system,
sex steroids are important modulators of immune function [1-5].

The relationship between autoimmune diseases and sex hormones
is well documented [6]. The human immune system exhibits sexual
dimorphism, with predominance in the female sex of autoimmune

diseases. Female sex steroids are strongly involved in the mediation
of that immune dimorphism, in part because estrogen accentuates
the disease in several models of autoimmunity. Therefore,
sex steroids can influence the breakdown of tolerance inducing
autoimmune disease [7].

Anti-Nuclear Antibodies (ANA) are measurable in approximately
31.7% of the population in cut-off titles of 1/40, 13.3% in titles of
1/80, 5% in titles, 1/160 and 3.3% in titles of 1/320 using HEp-2
cells as an antigenic substrate [12]. The reference values established
in our Immunology laboratory in a population of 100 blood donors
(unpublished data) agree with the published data.

Some patients with viral infections or under treatment with some
medication may have transiently positive ANA, as well as can be
found in patients with cancer [13].

Likewise, autoantibodies to low titles could also be the result of a
true autoimmune reaction and should not be interpreted as having
low or no clinical significance [12]. For all the above, it is crucial to
take the positive values in the clinical context, considering that some
autoimmune diseases would be strongly associated with ANA, this
being an important diagnostic criterion. The patterns presented
by these antibodies should be specific for these diseases, such as,
for example, nucleolar pattern or centromeric nuclear pattern, in
scleroderma and CREST syndrome, (“CREST” refers to the five main
features: calcinosis, Raynaud’s phenomenon, esophageal dysmotility,
sclerodactyly, and telangiectasia), respectively.

Most individuals with positive ANA do not have an autoimmune
disease and are unlikely to develop one, because the prevalence of
all autoimmune disorders is 5% to 7% [14]. In addition, the disease
that is most closely linked to ANA positivity, Systemic Lupus
Erythematosus (SLE), is relatively rare, affecting no more than 1 to
1.5 per 1,000 people (0.1 to 0.15%) in the United States [15]. However,
if the ANA positivity is for all practical purposes, a requirement for
the diagnosis of autoimmune disease, it must also be assumed that

Autoimmun Infec Dis | AIDOA


https://www.sciforschenonline.org

&/ SciForschen

individuals who are in preclinical stages of the disease are represented
in the positive ANA of the general healthy population. Although many
consultations for ANA positivity seen in immunological practice
are not associated with any identifiable pathology, it is also true that
for early detection it will be necessary to focus on the positive ANA
population. The possibility that other serum markers could be used
to differentiate benign ANA positivity from what carries a high risk of
autoimmune disease has been considered. These markers can include
other autoantibodies, since it is well known that the positivity of
autoantibodies increases in quantity and complexity according to the
years that precede a diagnosis of SLE [16].

A case has been described of a transgender woman with sexual
reassignment surgery and the subsequent development of Lupus
Erythematosus Tumidus (LET). This report emphasizes the triggers,
including prolonged exposure to significant doses of estrogen as part of
sex reassignment surgery, which can lead to the development of lupus
in a genetically predisposed individual [17]. Another case has been
reported of a transgender woman patient who developed systemic
lupus erythematosus after 20 years of Hormone Therapy (HT) with
estrogens [18]. A similar case was published with the development
of autoimmune hepatitis associated with estrogen and antiandrogen
therapy [19]. However, as concluded in a 2015 cross-HT review, the
absolute risk of these effects in the human population is likely to be
small and difficult to detect due to the low number of transgender
patients in clinical studies [20].

Gender identity disorder is defined as a strong and persistent
cross-sex identification that is associated with a significant concern
of living in an incongruous gender (gender dysphoria). Therefore,
transgender people often request hormonal therapy and, finally,
surgery, to modify their physical appearance and affirm the sex with
which they identify [21].

The knowledge of the mechanism of action and the adverse effects
of cross-HT with respect to biological sex applied to transgender
individuals is limited mainly by the low number of subjects treated
in each center, the lack of prospective studies and the wide variety of
therapeutic schemes used. The administration of high doses of estrogens
or androgens for long periods of time, as well as procedures such as
silicone breast implants, mastectomies, cosmetic and dermatological
treatments, could contribute to the appearance of autoimmunity and
alterations in humoral immunity in healthy individuals [22]. So, we
believe that transgender people of healthy biological male and female
sex provide us with a unique opportunity to study the in vivo effects of
cross-HT on the immune system.

The cross-HT of transgender people aims to suppress the secondary
sexual characteristics of the original gender and allow the development
of those that correspond to the desired gender to the greatest extent
possible while respecting physiological hormone levels.

In this work, biomarkers of autoimmunity and humoral
immunoproteins were studied in healthy transgender individuals
under evaluation to receive cross-HT.

Materials and Methods

Individuals who consulted to change sex in the Group for the Care
of Transgender People (GAPET), Buenos Aires, Argentina, were
included in the study. We also studied a control group of 100 blood
donors.

The following autoantibodies were determined: anti-thyroid
antibodies, anti-thyroperoxidase and anti-thyroglobulin (aTPO and
aTg) by chemiluminescence (INMULITE 2000, SIEMENS), Anti-

Nuclear Antibodies (ANA) by indirect Immunofluorescence (IFI)
using HEp-2 cells as substrate (BIORAD Kallestad), anti-extractable
nuclear antigens (anti-Ro/SSA, anti-La/SSB, anti-Sm, anti-U1snRNP)
by Enzyme-Linked Immunosorbent Assay (ELISA INOVA screening
method) and by linear immunoassay (LIA IMTEC confirmatory
method ), Anti-Mitochondrial (AMA), Anti-Smooth Muscle (ASMA),
Anti-Gastric Parietal Cells (APCA), Anti-Liver Kidney Microsomal
(LKM) all isotypes IgG by IFI using as substrate liver, kidney and
rat stomach (BIOCIENTIFIC), anti-cardiolipin (IgG/IgM), anti-p2
glycoprotein I (IgG/IgM) by INOVA ELISA. The quantification of
immunoglobulins (IgG, IgA, IgM), and complement fractions C3 and
C4 was performed by nephelometry (MININEPHPLUS the binding
site).

The following criteria for the inclusion of patients were used:

a) Without treatment (WT): without having initiated the cross-HT
in our Institution

b) In treatment (T): in cross-HT in our Institution

c) Signature of informed consent to participate in the GAPET
studies

The exclusion criteria were:

a) Gonadectomized patients, were excluded because in the study
period they were studied in very low numbers

b) Positive serology for human immunodeficiency virus (HIV) and
hepatotropic virus (HBV, HCV)

c) Patients with pathologies that contraindicate the eventual
treatment with sexual steroids following the international
recommendations (2012. Standards of Care for the Health of
Transsexual, Transgender, and Gender-Nonconforming People,
Version 7. International Journal of Transgenderism, 13(4), 165-232).

Hormone treatment in transgender women (Tg-W) was estradiol
valerate (2-4 mg/day) orally or 17 beta-estradiol (3 mg/day)
transdermally, with or without the addition of cyproterone acetate
(25-100 mg/day) orally.

The hormonal treatment in transgender men (Tg-M) was
testosterone (50 mg/day) transdermal gel or testosterone undecanoate
(1,000 mg/3 months) intramuscularly.

We included 146 patients (59 Tg-M (age=29 + 10 years) and 87
Tg-W (age=32 = 11 years) who met the inclusion and exclusion criteria
of the study. The Microsoft© Excel program was used to design the
database. For the statistical analysis (obtaining average and standard
deviation, prevalence), Microsoft© Excel was used. Together, the data
was analyzed with SPSS Statistics 17.0©. They were reported as mean +
standard deviation, as a level of significance a p<0.05 was considered valid.

Results

27/87 Tg-W (31%) and 21/59 Tg-M (36%) resulted in positive
ANA (p>0.05 between both groups). The difference was highly
significant when compared with the positivity rate reported by Tan
and collaborators in Normal Controls (NC) 13.3% at cut-off value 1/80
12 and with our own NC, 13% (p<0.05).

Of the total of the specific autoantibodies studied, we found
positivity in 20/87 Tg-W (23%) and in 19/59 (32%) Tg-M (p>0.05).
Comparing with the positivity of specific antibodies obtained in our
controls as an average not exceeding 5%, these values found in the
transgender population were statistically highly significant (p<0.001)
in both groups.
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We found a positivity of ANA plus specific autoantibodies of 50/87
(57%) in Tg-W and 40/59 (68%) in Tg-M. The Tg-M had greater
positivity of autoantibodies than the Tg-W, this difference being
significant p=0.012.

We did not find a significant difference in the concentration of
Immunoglobulins (Igs) in both transgender groups (p>0.05), although
there was a higher concentration tendency in all immunoglobulins
in the Tg-M group. We found two patients in the Tg-W group with
absolute IgA deficiency. The concentration of complement factors C3
and C4 were within normal limits, with no differences between the
groups studied (p>0.05) (Table 1).

Twenty-seven of 87 transgender of the Tg-W group reported having
performed cross-HT self-treatment, 24/87 were subjected to silicone
breast implants, definitive laser hair removal, use of excessive makeup
and other dermatological and cosmetic interventions.

When analyzing the transgender population according to whether
they received cross-HT (T) compared to those who had not started
treatment in our institution (WT) we found the results shown in
figures 1 and 2. Tables 2 and 3 show the ANA titles found in both
transgender populations.

Discussion and Conclusion

The detection of autoimmune disease in the early or preclinical
stage is clinically important since it is known that the institution of
treatment before the onset of organ damage has a greater chance of
improving the disease [23]. However, the early and reliable diagnosis
of an autoimmune disease is a challenge, largely due to the profiles of
available diagnostic tests. The optimal test would be sensitive enough to
detect all people who have a disease, and at the same time with enough
specificity to predict the probable disease. The presence of anti- nuclear
antibodies in serum is a common denominator of many autoimmune
diseases. This test is performed by indirect immunofluorescence using
HEp-2 culture cells as a substrate [24].

ANA positivity is for all practical purposes necessary to make a
diagnosis of lupus since 99% of SLE patients having significant levels of
this antibody detected at some point during the course of the disease.
This antibody also appears positive in 60% to 80% of scleroderma,
100% of mixed connective tissue disease, 61% of polymyositis/
dermatomyositis, 52% of rheumatoid arthritis, 40% to 70% of Sjogren’s
syndrome [25], and in varying percentages in: Hashimoto’s thyroiditis,
Graves’ disease and autoimmune hepatitis [26].

Table 1: Demographic data and results of transgender women, transgender men and controls.

Tg-W Tg-M P Nc P
n 87 59 100
Age (years) 32+11 29+10 ns 35+10 ns
ANA(HEp-2)+>1/80 27/87 (31%) 21/59 (36%) ns 13/100 (13%) <0,001

Specific Autoantibodies
a-SSA/Ro 1/87 (1%) 1/59 (2%) ns 0/100 (0%)
a-SSB/La 0/87 (0%) 2/59 (3%) ns 0/100 (0%)
a-Sm 0/87 (0%) 0/59 (0%) ns 0/100 (0%)
a-RNP 0/87 (0%) 0/59 (0%) ns 0/100 (0%)
a-AMA 0/87 (0%) 1/59 (2%) ns 0/100 (0%)
a-ASMA 6/87 (7%) 5/59 (8%) ns 0/100 (0%)
a-APCA 1/87 (1%) 0/59 (0%) ns 1/100 (1%)
a-LKMm 0/87 (0%) 0/59 (0%) ns 0/100 (0%)
a-ccp 0/87 (0%) 0/59 (0%) ns 0/100 (0%)
a-TPO 9/87 (10%) 9/59 (15%) ns 1/100 (1%)
a-CARDIOLIPIN-IgG 0/87 (0%) 0/59 (0%) ns 1/100 (1%)
a-CARDIOLIPIN-IgM 0/87 (0%) 0/59 (0%) ns 1/100 (1%)
a- B2-GLYCOPROTEIN I-IgG 0/87 (0%) 1/59 (2%) ns 1/100 (1%)
a-B2-GLYCOPROTEIN I-IgM 3/87 (3%) 0/59 (0%) ns 0/100 (0%)
Total specific autoAb 20/87 (23%) 19/59 (32%) ns 5/100 (5%) <0,001(#)
Total specific autoAb+ANA+ 50/87 (57%) 40/59 (68%) ns 18/100 (18%) <0,001(&)
Immunoglobulins

1gG (mg/dl) 1415 + 341 1467 + 323 ns 849-1810 ns
IgA (mg/dI) 265+ 111 272 £105 ns 70-350 ns
1gM (mg/dl) 129+73 177 + 84 ns 50-275 ns
IgA deficiency<17 mg/dl) 2/87
1gG (mg/dl)>2000 4 (7%)
IgA (mg/d1)>400 8 (13%)
Complement
€3 (mg/dl) 139+ 39 145 + 38 ns 83-177 ns
c4 (mg/dl) 26+9 29+10 ns 16-47 ns

Tg-W: Transgender Women, Tg-M: Transgender Men, n: Number of transgender and control studied, ANA: Anti Nuclear Antibodies, ns: Not Significant.
(#) p<0.01 when using the stringent Bonferroni correction for multiple testing however, a corrected P-value of 0.01 represents significance.
(&) p<0.0033 when using the stringent Bonferroni correction for multiple testing however, a corrected P-value of 0.0033 represents significance.
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Figure 1: Transgender Women (Tg-W) studied.
WT: No Cross-Hormone Therapy
T: With Cross-Hormone Therapy
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Figure 2: Transgender Men (Tg-M) studied.
WT: No Cross-Hormone Therapy

T: With Cross-Hormone Therapy

M: Month

Although the negative predictive value of this antibody is high,
there are few quantitative and objective measures available to establish
the prognosis for a person with a positive ANA.

This contrasts with the tools that are available for the determination
of the risk of cardiovascular disease, where multiple profiles that
include personal and family history, social habits, body measurements
and laboratory tests can generate a prediction of reasonable risk and
very customized for an individual patient [27]. In practice, doctors
use some profiles to assess the risk associated with positive ANA.
Young women are more likely to develop autoimmune diseases than
men, so ANA positivity in these is of greater concern. This result is

Table 2: Transgender women (Tg-W) studied. According to the title of
ANA.

Transgender women (Tg-W)

Total 87
ANA positive 27
Title 1:80 6
Title 1:160

Title 1:320 10
Title 1:640 2
Title 1:1280 1

Table 3: Transgender men (Tg-M) studied. According to the title of ANA.

Transgender Men (Tg-M)

Total 59
ANA positive 21
Title 1:80 7
Title 1:160 5
Title 1:320 8

1

0

Title 1:640
Title 1:1280

also consistent with other findings in healthy control populations
including a study of 500 individuals showing that ANA positivity was
almost twice as frequent in women as in men [28].

In the transgender population that we investigated through a cross-
sectional analysis there are many reasons for ANA positivity. Other
clues are available to suggest approaches to stratify risk in the ANA-
positive population. One would be the presence of other autoantibodies
that accumulate before the diagnosis of autoimmune disease [10]. The
prevalence of any of these is low, however.

There are many environmental factors acting and this represents the
various external agents that act synergistically with other deleterious
effects to increase autoimmunization. For example, it is considered
that environmental agents, traumatisms, infections, hormones,
silicone implants, cosmetic treatments, etc., can initiate autoimmune
processes that culminate in immunopathological events manifested by
symptoms that are added to the diagnostic criteria of autoimmune disease.

According to the results obtained, we observed a high prevalence of
altered immunological biochemical markers in the studied transgender
population.

In the Tg-W population, we found the same autoimmune alterations
in those with cross-HT 14/27 (52%) and those not treated 36/60 (60%)
p>0.05, perhaps due to the different doses used, duration of therapy
and unregistered hormonal self-treatment.

In the Tg-M, we found autoimmune alterations with a very
significant difference between those treated with cross-HT 15/21
(71%) and those not treated 19/38 (50%) p<0.05.

The previous aesthetic procedures (surgeries, permanent hair
removal, excessive use of cosmetic products, silicone prosthesis and
injection of methacrylate and self-administered cross-hormonal
treatments), predispose them to the formation of autoantibodies due
to loss of tolerance and alteration of the immune response to different
antigenic stimuli.

The treatment of transgender people should have a multidisciplinary
approach, should not be limited to the doctor (hormonal and sex
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reassignment surgery), but the intervention should be extended to
other disciplines. Due to the results found in this study, we believe that
immunological study is essential for the follow-up of individuals who
are at risk of developing immune alterations because of the hormonal
treatment instituted in each case. Within this multidisciplinary
framework we suggest carrying out an immunological follow-up as part
of the care protocol before and during the process of sex reassignment
and, probably, for life, given that the hormonal treatment is undefined
and, in addition, can cause multiple long-term adverse effects.

There are no previous studies in humans that demonstrate the
effect of the use of hormones on the immune system especially in
transgender individuals, nor on the response of autoantibodies
to the administration of estrogen in the form of oral or injectable
contraceptives as cross-hormone therapy.

It would be important to perform longitudinal studies to determine
the evolution of the autoimmune response and if the appearance of
autoantibodies translates into autoimmune disease.
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