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Alopecia areata; Introduction: Alopecia areata is an autoimmune inflammatory disease affecting the
Immunization; hair follicles. Researchers are currently interested in whether the presence of bacterial
Bacterial colonization, pathogens and/or a history of immunization can trigger an autoimmune response in
Pharynx; patients who are genetically predisposed.

Streptococcus pyogenes Objective: This study aimed to determine whether there is an association between the
carriage development of alopecia areata and throat carriage of bacterial pathogens or a history

of immunization.

Material and methods: Sixty-five men and women with alopecia areata and 65 control
patients with other skin diseases were studied at the Dr Ladislao de la Pascua Dermatology
Clinic between September 2008 and February 2009. The patients ranged in age from 18 to
59 years. Patients with scalp diseases were excluded from the control group. In all cases,
the patient was questioned about immunizations received in the previous 6 months, and
a throat swab was cultured.

Results: A history of immunization (odds ratio [OR], 3.3; 1.6% confidence interval [CI],
1.6-6.7; P=.001), the presence of bacterial pathogens in the oropharynx (OR, 2.6;
95% Cl, 1.1-6.2; P=.033), and being a carrier of Streptococcus pyogenes (OR, 2.1; 95%
Cl, 1.7-2.5; P=.042) were risk factors for alopecia areata. Klebsiella pneumoniae, S
pyogenes, Pseudomonas aeruginosa, Streptococcus pneumoniae, Serratia marcescens
and Escherichia coli were isolated from cultures.

Conclusions: This is the first study to show an association between alopecia areata and
throat carriage of bacterial pathogens or history of immunization, as risk factors for
development of the disease. Given the characteristics of our study population, the
association appears valid for patients with less than 25% hair loss and a course of disease
under 1 year.
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PALABRAS CLAVE
Alopecia areata;
Inmunizaciones;
Bacterias en la faringe;
Estado de portador

de S. pyogenes

Inmunizaciones y bacterias patégenas en la faringe como factores de riesgo
para alopecia areata

Resumen

Introduccion: La alopecia areata es una enfermedad inflamatoria autoinmune que afecta al
pelo. Actualmente se estudia si las bacterias patogenas y las inmunizaciones son inductores
de la respuesta autoinmune en pacientes con susceptibilidad genética.

Objetivo: El objetivo de este estudio fue determinar si las bacterias patogenas en la faringe
y el antecedente de haber recibido inmunizaciones estan asociados a la enfermedad.
Materiales y métodos: En el Centro Dermatologico «Dr. Ladislao de la Pascua~, desde sep-
tiembre de 2008 a febrero de 2009, se estudiaron 65 pacientes con alopecia areata y
65 controles con otras dermatosis, excluyendo las del cuero cabelludo. Se incluyeron pacien-
tes de 18 a 59 afios de edad y de ambos sexos. A todos se les interrogd sobre inmunizaciones
recibidas 6 meses antes y se les realizd un cultivo de exudado faringeo.

Resultados: Haber recibido inmunizaciones, la presencia de bacterias patogenas en la faringe
y ser portador de S. pyogenes se comportaron como factores de riesgo para la alopecia
areata, con una razon de probabilidades de 3,3 (IC 95% 1,6-6,7; p = 0,001), 2,6 (IC 95%: 1,1-
6,2; p =0,033) y 2,1 (IC 95% 1,7-2,5; p = 0,042), respectivamente. Las bacterias aisladas
fueron Klebiella penumoniae, Streptococcus pyogenes, Pseudomonas aeruginosa, Strepto-
coccus pneumoniae, Serratia marcescens 'y Escherichia coli.

Conclusiones: Este es el primer estudio que apoya los hallazgos de estado de portador de
bacterias patdgenas en la faringe y la aplicacion de inmunizaciones como factores de riesgo
para desarrollar alopecia areata. Por las caracteristicas de nuestra poblacion, esta asociacion
es valida para los pacientes con menos del 25% de pérdida de pelo y con una evolucion infe-

rior a un ano.

© 2009 Elsevier Espana, S.L. y AEDV. Todos los derechos reservados.

Introduction

Alopecia areata is an autoimmune inflammatory disease
in which the immune system attacks hair follicles and nail
plates.”? An incidence of 20.2 cases per 100000 person-
years and a prevalence of 1.7% have been reported?; in
Mexico, the prevalence is 0.57%. We treated 460 patients
with alopecia areata in 2007 at the Dr Ladislao de la Pascua
Dermatology Clinic in Mexico; 257 were newly registered
in that year.

The autoimmune attack against hair follicles in
alopecia areata is mainly T-cell mediated.* Under normal
circumstances, antigens are not recognized as either self
or foreign in the immunologically privileged hair follicle.
Multiple factors are now known to bring about immune
privilege collapse, however. Genetic predisposition® and
an association with psychiatric disorders® have both been
implicated.

When infectious agents cause autoimmune diseases, the
mechanisms responsible may be either antigen-specific
or non-antigen-specific.” In the first category, antigens
of a pathogen provoke a reaction, with superantigens
or epitope (molecular) mimicry playing a role.® In the
second, the pathogen creates an inflammatory environment
characterized by increased self-antigen activity, expression
of major histocompatibility complex molecules, release of
cytokines, and overall activation of the immune system,
particularly of T cells.®

Roles for various pathogens, mainly viruses, have been
investigated. When investigators looked for a relation
between cytomegalovirus and alopecia areata, no antigens
were detected by Jackow et al'® in humans, by McElwee
et al' in C3H/HeJ mice, or by Ofdiani et al™ in scalp
biopsies using polymerase chain reaction. This last group
of researchers also looked unsuccessfully for evidence of
Epstein-Barr virus or herpesvirus in their patients. Similarly,
although Rodriguez et al calculated that 25% of patients
in the US Alopecia Areata Registry linked the onset of their
disease to environmental factors, they found no association
between the patients’ baldness and a history of either
Epstein-Barr virus or infectious mononucleosis. Other
infectious agents that have been studied are hepatitis C
virus' and Helicobacter pylori'®; once again, no connection
was found in either case.

The pathogen that has most consistently been associated
with triggering an autoimmune response is Streptococcus
pyogenes.”> This group A streptococcus bacterium is a
gram-positive, catalase-negative, facultative anaerobe
that measures 0.6 to 1.0 pym in diameter. The worldwide
prevalence of airway carriage of S pyogenes is estimated
to range from 15% to 20%."" This bacterium causes
both suppurative and nonsuppurative infections. Diagnosis
usually relies on bacterial culture, but it is also possible to
detect specific antibodies or antigens.?

The possibility that carriage of oropharyngeal pathogens
might induce an autoimmune reaction in alopecia areata has
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not been studied. A carrier is defined as an individual from
whom a bacterium that does not form part of the normal
flora of the nose or throat is recovered in the absence of
acute infection.?’ Normal nasal and oropharyngeal flora
include o-hemolytic streptococci (Streptococcus mutans,
Streptococcus sanguis, Streptococcus salivarius), and species
of the genera Actinomyces, Lactobacillus, Bacteroides,
Fusobacterium, Peptococcus, Peptostreptococcus,
Ruminococcus, Mycoplasma, and Candida.?

An autoimmune response can also be triggered by a
vaccine, particularly the recombinant hepatitis B vaccine,
which contains viral antigens. Adults are currently being
vaccinated against hepatitis A and B; measles, mumps
and rubella (MMR); tetanus; chicken pox; pneumococcus;
meningococcus; typhoid fever; yellow fever; cholera;
and rabies. In Mexico, adults are only recommended
the following vaccines: influenza (over the age of 60
years) pneumococcus (over the age of 60 years), tetanus,
and diphtheria (booster every 10 years). The remaining
vaccines have specific indications and the MMR vaccine is
administered mainly to women of reproductive age and
only during campaigns.?

Material and Methods

This cross-sectional comparative study was carried out at
the Dr Ladislao de la Pascua Dermatology Clinic in Mexico
City from September 2008 to February 2009.

Patients aged 18 to 59 years, of both sexes, were
enrolled if clinically diagnosed with alopecia areata within
the previous year.

Diagnosis was based on a finding of smooth, circular,
shiny bald patches with so-called exclamation-point hairs
around the edges or possibly repopulation by vellus hair.
Additionally, the patches might also have felt edematous
to the touch.

Two dermatologists performed independent examinations
and patients were enrolled only if both agreed on a
diagnosis of alopecia areata. The episode was considered
active if repopulation with vellus hair was absent or
covered less than 50% of the patch.

The control group was made up of patients of both sexes,
aged 18 to 59 years, whose complaints were unrelated to
alopecia areata.

Patients were excluded if alopecia areata was resolving,
as shown by repopulation of at least 50% of the area with
terminal hair on each of the bald patches, if there was a
concurrent scalp disease that could have caused scarring
alopecia (eg, lupus erythematosus, folliculitis decalvans,
and follicular lichen planus), or if an antibiotic was being
taken or had been taken within the past 4 weeks.

Control patients were excluded if they had scalp diseases,
psoriasis, bacterial or autoimmune diseases, or were taking
or had taken an antibiotic within the past 4 weeks.

The sample size was calculated to compare 2 proportions
with a power level of 80% and an a. level of .05, hypothesizing
a difference of at least 20% and assuming a 20% prevalence
of oropharyngeal bacterial pathogen carriage (consistent
with the rate reported for S pyogenes). It was calculated
that we needed to enroll 63.8 patients in each group.

Patients were recruited for the study group consecutively.
The control group was created by random sampling.

Procedures

The extension of scalp surface affected was determined
with the Severity of Alopecia Tool (SALT).%*

Throat carriage of bacterial pathogens was determined
by taking a swab and culturing in a 5% blood-agar
medium, incubating at 35°C for 72 hours. S pyogenes was
identified with a bacitracin sensitivity test, a pyrrolidonyl
arylamidase test, and detection of Lancefield group A
antigen. Antibiograms were determined for all pathogens
found. All samples were transported in Amies medium.

A vaccination history was taken during an interview with
each patient, who was asked directly about immunizations
during the 6 months before the onset of alopecia areata.
Subjects in the control group were asked about the 6 months
prior to the interview. Of concern were immunizations
indicated for adults (against hepatitis A and B, MMR,
tetanus, chicken pox, pneumococcus, influenza, typhoid
fever, and yellow fever).

Patients were also asked directly about tonsillitis and
sore throat in the 6 months before the onset of alopecia
areata; subjects in the control group were asked about the 6
months prior to the interview. Additionally, the interviewer
enquired about the following common clinical signs and
symptoms: cough, sore throat that made swallowing
difficult, fever, joint and muscle pain, loss of appetite,
and headache. If a patient was diagnosed or treated by a
physician for such complaints, this was also recorded as a
positive finding.

In accordance with paragraph 17 of directives governing
research on human subjects, this study was classified
as involving minimal risk. The protocol for the study
was registered with and approved by the corresponding
research ethics committee and the patients gave their
written informed consent (registry number 07-10).

Statistical Analysis

Quantitative variables are reported with measures of central
tendency and dispersion and qualitative variables are
expressed in percentages. The t and y? tests, respectively,
were used to compare quantitative or qualitative variables
between groups. Risk factors were explored by calculating
odds ratios (OR) and confidence intervals as well as
statistical significance. SPSS software (version 17.0) was
used for all analyses.

Results

Sixty-five patients were enrolled in each group. No
statistically significant differences in mean age, sex
distribution, place of origin, or education were found
(Table 1). Seventy-four percent in each group were from
Mexico City.

The distribution by type was as follows: 93.8%, plaque
areata (40%, a single patch; 53.8%, multiple patches), and
6.2%, ophiasis or alopecia areata totalis or universalis.
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SALT indices, reflecting the extension of baldness,
classified 92.3% of the patients as S1 (<25%), 3.1% as S2
(25%-49%), 1.5% as S3 (50%-74%), and 3.1% as S5 (100%).
Mean (SD) onset of alopecia areata was 3 (2.8) months
before the interview.

The bivariate analysis identified a history of immunization,
carriage of oropharyngeal bacterial pathogens, and isolation
of S pyogenes as statistically significant risk factors; there
was no significant difference in the frequency of sore
throat or tonsillitis (Table 2).

Among the study group patients who reported having
been vaccinated, 7.7% had received 2 immunizations
and 3.1% had received 3; 31.1% of the control group had
received 2 immunizations (Table 3).

Positive throat cultures were observed for 29.2% of the
alopecia areata patients and 13.8% of the controls (Table
4).

Bacteria that are part of the normal oropharyngeal
flora were identified as follows: Staphylococcus aureus
was isolated for 47.7% of the study group and 43.1% of
the controls; a-hemolytic streptococci for 30.8% and 40%,
respectively; and Candida species for 23.1% and 26.2%,
respectively.

Discussion

This is the first study to find an association between
alopecia areata on the one hand and pharyngeal carriage
of bacterial pathogens and a history of immunization on
the other.

The distribution of alopecia areata between men (38.5%)
and women (61.5%) was similar to the distribution reported
by Safavi et al® (49% and 51%), Garcia-Hernandez et
al®(1:1.1), and Guzman-Sanchez et al % (42.3% and 57.7%).
The slight predominance of women in these studies and ours
contrasts with the predominance of men (64.6%) reported
by Sharma et al”” in a northern Indian population. As other
authors have not reported the other demographic variables
we recorded, comparisons cannot be made; however, the
variables were similarly distributed in our 2 study groups.

Regarding extension of disease, 95.4% of our patients
had mild alopecia areata (SALT categories S1 and S2); only
4.6% had severe disease (categories S3-S5). This range of
severity is different from that reported by Tosti et al,?
who saw mild alopecia areata in 67% and severe disease
in 33%. Our observations are similar, however, to those of
Guzman-Sanchez et al?* in a Mexican population, where

Table 1 Patient Characteristics?
Characteristics Patients With Alopecia Areata Patients Without Alopecia Areata P>
n =65 n =65
Mean (SD) Age, y 32.10 32.10 .659
Sex
Male 25 (39) 27 (42) .720
Female 40 (62) 38 (59)
Marital status
Single 32 (49) 41 (63) .132
Married 33 (51) 24 (37)
Place of origin
Mexico City 48 (74) 48 (74) .126
Mexico (the state) 6 (9) 6 (9)
Other Mexican states 11 (17) 11 (17)
Education completed
Primary 15 (23) 11 (17) .659
Secondary 18 (28) 18 (28)
University preparatory studies 19 (29) 25 (38)
University degree 13 (20) 11 (17)
Occupation
Homemaker 14 (21) 13 (20) .210
Student 11 (17) 20 (31)
Professional 11 (17) 5 (8)
Office worker 9 (14) 11 (17)
Services and sales 9 (14) 11 (17)
Laborers and machine operators 9 (14) 3 (5)
Agricultural 0 1(1)
Unemployed 2 (3) 1(1)

3Data are expressed as the number (%) of patients unless otherwise indicated.

by? test.
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Table 2 Bivariate Analysis
Variable Patients With Alopecia Areata  Patients Without Alopecia Areata OR 95%Cl 2 P
n =65 n =65

History of immunization
Yes 35 17 33 1.6-69 104 .001
No 30 48

Bacterial pathogens

in the oropharynx
Yes 19 9 26 1.1-62 46 .033
No 46 56

Carrier of

Streptococcus pyogenes
Yes 0 21 17-2.5 41 .042
No 61 65

History of tonsillitis

or sore throat
Yes 33 31 1.1 0.6-23 0.1 .726
No 32 34

Abbreviations: Cl, confidence interval; OR, odds ratio.

Table 3 History of Immunization by Group?

Table 4 Bacterial Pathogens Isolated, by Group?

Vaccine Patients With Patients Without Microorganism Patients With  Patients Without
Alopecia Areata Alopecia Areata Alopecia Areata Alopecia Areata
n=35 n=17 n=19 n=9

Hepatitis B 5 (11.4) 1(4.8) Klebsiella pneumoniae 9 (47.4) 6 (66.7)

Influenza 11 (25) 7 (33.3) Streptococcus pyogenes 4 (21.1) 0

Tetanus 10 (22.7) 5 (23.8) Pseudomonas 3 (15.8) 0

MMR 17 (38.6) 6 (28.6) aeruginosa

Chicken pox 1(2.3) 2 (9.5) Streptococcus 1(5.3) 0

Total® 44 21 pneumoniae

Serratia marcescens 1(5.3) 1(11.1)

Abbreviation: MMR, measles, mumps, and rubella. Escherichia coli 1(5.3) 2 (22.2)

3Data are expressed as the number (%) of patients
receiving the vaccine.

®The total number of immunizations does not coincide
with the total number of patients with a history of
immunization because some subjects received more than
1 vaccine.

most patients had mild disease and only a single case of
alopecia areata universalis was found.

Thus, our study population did not have an even
distribution in terms of disease severity or extension, as
most patients had mild cases. Although all levels of disease
severity were not present, the population we studied was
nonetheless representative of observations in the Mexican
population, where most cases have been categorized as S1
or S2 (the SALT scores for mild cases).?

The largest study of the role of infection in triggering
alopecia areata was carried out by Guzman-Sanchez et
al,? who described 90 patients with alopecia areata at the
Instituto Dermatoldgico de Jalisco Dr José Barba Rubio.
Previous infection (tonsillitis, sinusitis, otitis, or dental
abscesses) was identified in the medical histories of these
patients, but some patients had had more than a single

3Data are expressed as the number (%) of patients
receiving the vaccine.

infection and the actual percentages of patients who had
particular infections were not reported. This was not the
case in our study, in which we found that 51% of patients
with alopecia areata had a history of tonsillitis. Guzman-
Sanchez et al found that 56 patients had infections at
the time of the study and that some had more than one.
A limitation of our study is that we did not swab nasal
fossa, the ear, and teeth as well as the throat in order to
detect infections at other sites and perform cultures. If we
had, the prevalence of bacterial pathogen carriage would
have been higher. In their study, Guzman-Sanchez et al
mentioned that the frequency of infection in patients with
alopecia areata was similar to the frequency in the general
population, in agreement with our findings of similar
percentages for tonsillitis in our 2 groups (51% of patients
with alopecia areata and 48% of controls).

Pathogens capable of triggering an autoimmune response
by means of superantigens or molecular mimicry include
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bacteria (S pyogenes and S aureus), fungi (Malassezia
species and Candida albicans), and viruses (human
papillomavirus and retrovirus). Of all of these, however,
S pyogenes is the most frequently implicated,' given
that a reservoir of superantigens (toxins that activate T
cells) accumulates when this bacterium is absorbed by
epithelial cells in the tonsils. There they activate self-
reactive T cells, which migrate to the skin, triggering
an inflammatory cascade. The resulting tissue damage
exposes the host’s cryptic antigens (self-antigens to which
immune tolerance has not been developed by previous
exposure to T cells, which therefore recognize them as
foreign).

A role for pharyngeal pathogens as inducers of an
autoimmune response in alopecia areata has neither
been demonstrated or confirmed by previous studies.
However, we found that carriers of bacterial pathogens
had a 1.6-fold higher risk of alopecia areata. Our patient
sample was not large enough to allow us to estimate the
degree of association more precisely, as indicated by
the confidence intervals, although a relationship clearly
exists.

The prevalence of S pyogenes carriage in our sample
was lower than has been reported in the literature,
where 15% to 20%'7"° is the normal range; no patient
in the control group carried this bacterium and only 4
patients with alopecia areata did (statistically significant
difference). Higher rates are reported in the literature
partly because studies that count asymptomatic carriers
of S pyogenes are usually looking at pediatric populations
and the prevalence of this species decreases with age.?
However, the rate we observed was similar to the study
of Raza et al®in 40 patients with plaque psoriasis; in that
study, cultures demonstrated that 5 of the patients were
carriers of S pyogenes whereas no control throat cultures
grew that pathogen. Bacteria isolated from patients with
alopecia areata in our study were Klebsiella pneumoniae,
S pyogenes, Pseudomonas aeruginosa, and Streptococcus
pneumoniae; the last 3 were not found in the control
group. It is important to note that of this list, only S
pyogenes has ever been linked to autoimmunity. Further
study is therefore needed to establish whether there is or
is not a causal relationship.

Another bacterium that can trigger an autoimmune
response, by means of molecular mimicry, is S aureus. Its
relevance has not been confirmed, however, because it
commonly colonizes the throats of healthy individuals and
in fact, in our study, S aureus was isolated in both groups in
similar proportions: 48% of alopecia areata patients and 43%
of controls harbored this pathogen. Other microorganisms
that form part of the normal flora, such as a-hemolytic
streptococci and yeasts of the Candida species were also
present in similar proportions.

Immunization has been considered a cause of the rapid
development of alopecia areata since the study of Wise et
al,? who identified 60 cases of diffuse alopecia associated
with vaccination in patients ranging in age from 2 months to
67 years. Of the 46 patients who received the recombinant
hepatitis B vaccine, 84% had developed alopecia within a
month. Anagen effluvium or telogen effluvium or both were
initially suggested as the mechanism. However, this vaccine

contains surface antigens of the hepatitis B virus, aluminum
(as an adjuvant), mercury (thimerosal, as a preservative),
and yeasts that work together synergistically to generate
autoimmune responses. 323

The association between the recombinant hepatitis
B vaccine and autoimmune diseases was confirmed by
Geier and Geier* in a case-control study that found
that vaccinated individuals had greater risk of multiple
sclerosis, optic neuritis, vasculitis, rheumatoid arthritis,
lupus erythematosus, thrombocytopenia, and alopecia. For
alopecia, the risk was 6-fold higher in the vaccinated group
than in the general population.

The first study to suggest that vaccines and alopecia
areata are related was that of Guzman-Sanchez et
al,? in which 66.6% of the patients had received some
vaccine within 6 months of hair loss. This percentage was
higher than the 54% we observed, but the percentage
in our control group (26%) was lower still. A history
of vaccination conferred a 2.3-fold higher risk for
alopecia areata. We did not observe an association
with a particular vaccine, although the most commonly
administered ones were against MMR and tetanus.
Only 6 patients (5 with alopecia areata and 1 control)
had received the recombinant hepatitis B vaccine in
our study; statistical significance was therefore not
detected, though we note that this vaccine has been
implicated in alopecia areata.

More recently, Sundberg et al*® developed a model of
alopecia areata triggered by the recombinant hepatitis B
vaccine administered to C3H/HeJ mice. The vaccinated
mice tended to suffer hair loss sooner than the control
group; however, the difference was not statistically
significant.

Given the characteristics of our study population, which
was recruited from a dermatology referral clinic, the
results may be extrapolated to patients whose disease
process began less than a year earlier and who have plaque
alopecia areata (a single patch or multiple patches) and
less than 25% of the scalp affected. This is to say that both
carriage of bacterial pathogens and a history of vaccination
are risk factors for localized alopecia areata in the short
term, supporting the theory that these factors may trigger
an autoimmune response against the hair follicle.

Although our study design does not allow us to affirm
there is a causal relationship between carriage of bacterial
pathogens or a history of immunization on the one hand and
alopecia areata on the other, it is possible to infer that both
factors participate in triggering an autoimmune response.
Our findings suggest that patients with alopecia areata
should be evaluated more thoroughly to detect infectious
agents or states. We do not recommend the suspension of
immunizations, as they provide health benefits that surpass
the possible adverse effect of alopecia areata, though the
relationship should be studied fully.

Funding
Partial funding for bacteriology studies was received

from the pharmaceutical laboratory Representaciones Méx-
América, which sells products for dermatology.



Immunization and Bacterial Pathogens in the Oropharynx as Risk Factors for Alopecia Areata 443

Conflict of Interest

The authors declare that they have no conflicts of
interest.

Acknowledgments

This study was partially funded by the pharmaceutical
laboratory Representaciones Mex-América. We thank Dr
César Alfonso Maldonado Garcia for his help in assessing the
extension of alopecia areata in the patients enrolled.

References

1. Randall VA. Is alopecia areata an autoimmune disease? Lancet.
2001;9297:1922-4.

2. Gilhar A, Kalish RS. Alopecia areata: a tissue specific
autoimmune disease of the hair follicle. Autoimmunity Rev.
2006;5:64-9.

3. Safavi KH, Muller SA, Moshell AN, Melton RJ. Incidence of
alopecia areata in Olmsted County, Minnesota, 1975 through
1989. Mayo Clin Proc. 1995;70:628-33.

4. Gilhar A, Paus R, Kalish RS. Lymphocytes, neuropeptides, and
genes involved in alopecia areata. J Clin Invest. 2007;117:
2019-27.

5. Colombe BW, Lou CD, Price VH. The genetic basis of alopecia
areata: HLA associations with patchy alopecia areata versus
alopecia totalis and alopecia universalis. J Invest Dermatol
Symposium Proc. 1999;4:216-9.

6. Garcia-Hernandez MJ, Ruiz-Doblado S, Rodriguez-Pichardo A,
Camacho F. Alopecia areata, stress and psychiatric disorders: a
review. J Dermatol. 1999;26:625-32.

7. Samarkos M, Vaiopoulos G. The role of infections in the
pathogenesis of autoimmune diseases. Curr Drug Targets
Inflamm Allergy. 2005;4:99-103.

8. Tsonis PA, Dwivedi B. Molecular mimicry: Structural camouflage
of proteins and nucleic acids. Biochim Biophys Acta.
2008;1783:177-87.

9. Wucherpfennig KW. Mechanisms for the induction of autoimmunity
by infectious agents. J Clin Invest. 2001;108:1097-104.

10. Jackow C, Pharm D, Buffer N, Hordinsky M, Nelson J, Tarrand J,
et al. Alopecia areata and cytomegalovirus infection in twins:
Genes versus environment? J Am Acad Dermatol. 1998;38:
418-25.

11. McElwee KJ, Boggess D, Burgett B, Bates R, Bedigan HG,
Sundberg JP, et al. Murine cytomegalovirus is not associated
with alopecia areata in C3H/HeJ mice. J Invest Dermatol.
1998;110:986-7.

12. Ofidani A, Amerio P, Bernardino ML, Feliciani C, Bossi G. Role of
cytomegalovirus replication in alopecia areata pathogenesis. J
Cutan Med Surg. 2000;4:63-5.

13. Rodriguez TA, Duvic M. Onset of alopecia areata alter Epstein-
Barr virus infectious mononucleosis. J Am Acad Dermatol.
2008;59:137-9.

14. Jadali Z, Mansouri O, Jadali F. There is no relationship between
hepatitis C virus and alopecia areata. Eur J Dermatol.
2006;16:94-5.

15.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

Rigopoulos D, Katsambas A, Karalexis A, Papatheodorou G,
Rokkas T. No increased prevalence of Helicobacter pylori in
patients with alopecia areata. J Am Acad Dermatol. 2002;
46:141.

. Proft T, Fraser JD. Bacterial superantigens. Clin Exp Immunol.

2003;133:299-306.

. Giannelli SM, Posse GR. Prevalencia de portacion asintomatica

del estreptococo beta hemolitico del grupo A. Arch Argent
Pediatr. 2007;105:221-4.

. Tanz RR, Shulman ST. Chronic pharyngeal carriage of group A

streptococci. Pediatr Infect Dis J. 2007;26:175-6.

. Lloyd CA, Jacob SE, Menon T. Pharyngeal carriage of group A

streptococci in school children in Chennai. Indian J Med Res.
2006;124:195-8.

Choby BA. Diagnosis and treatment of streptococcal pharyngitis.
Am Fam Physician. 2009;79:383-90.

Pichichero ME, Casey JR. Defining and dealing with carriers of
group A streptococci. Contemporary Pediatr. 2003;20:46-56.
Brooks GF, Butel JS, Morse SA Flora normal In: Brooks GF, Batel
JS, Morse SA, editors. Microbiologia médica de Jawetz, Melnick
y Adelberg. 16 ed. Mexico: Manual Moderno; 1998. p. 218-9.
Gomez-Samano MA, Bourlon-Cuéllar RA, Bourlon MT, Coronel-
Ayala OF. Vacunacion en el adulto. Med Int Mex. 2007;23:
408-14.

Olsen EA, Hordinsky MK, Price VH, Roberts JL, Shapiro J,
Canfield D, et al. Alopecia areata investigational assessment
guidelines-Part 1. J Am Acad Dermatol. 2004;51:440-7.
Garcia-Hernandez MJ, Rodriguez-Pichardo A, Camacho F.
Multivariate analysis in alopecia areata: risk factors and validity
of clinical forms. Arch Dermatol. 1999;135:998-9.
Guzman-Sanchez DA, Villanueva-Qintero GD, Alfaro NA,
McMichel A. A clinical study of alopecia areata in Mexico. Int J
Dermatol. 2007;46:1310-2.

Sharma VK, Dawn G, Kumar B. Profile of alopecia areata in
northern India. Int J Dermatol. 1996;35:22-7.

Tosti A, Bellavista S, lorizzo M. Alopecia areata: a long term
follow-up study of 191 patients. J Am Acad Dermatol. 2006;55:
438-41.

Magnusdottir BT, Jonsson JS, Kristinsson KG. Algengi
Streptococcus pyogenes og methisillin namra Staphylococcus
aureus i halsi heilbrigdra barna i Gardabae Laeknabladid. 2008;
94:447-51.

Raza N, Usman M, Hameed A. Chronic plaque psoriasis:
streptococcus pyogenes throat carriage rate and therapeutic
response to oral antibiotics in comparison with oral
methotrexate. J Coll Physicians Surg Pak. 2007;17:717-20.
Wise RP, Kiminyo KP, Salive ME. Hair loss after routine
immunizations. JAMA. 1997;278:1176-8.

Schoenfeld Y, Aharon-Maor A, Sherer Y. Vaccination as an
additional player in the mosaic of autoimmunity. Clin Exp
Rheumatol. 2000;18:181-4.

Schoenfeld Y, Aron-Maor A. Vaccination and autoimmunity-
“vaccinosis”: a dangerous liaison? J Autoimmunity. 2000;14:
1-10.

Geier DA, Geier MR. A case-control study of serious autoimmune
adverse eventsfollowing hepatitis Bimmunization. Autoimmunity.
2005;38:295-301.

Sundberg JP, Silva KA, Zhang W, Sundberg BA, Edwards K, King
LE, et al. Recombinant human hepatitis B vaccine initiating
alopecia areata: testing the hypothesis using the C3H/HelJ
mouse model. ESVD ACVD. 2009;20:99-104.



