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ABSTRACT

Patients who were contaminated by SARS-CoV-2
developed an infectious picture of non-cicatricial
alopecia of the type’s alopecia areata - AA,
androgenetic alopecia - AGA and increased cases of
telogen effluvium - ET, and for alopecia areata and
androgenetic alopecia was observed worsening of
these diseases in cases of patients already being
carriers of this pathology.  This article is
characterized as an integrative, descriptive and
qualitative review. The work was composed of
specialized bibliography, consisting mainly of
articles and scientific journals published in English
and Portuguese, consulted the Medline databases
(Medical Literature Analysis and Retrieval System
Online); Google Scholar and Virtual Library —
CEUMA, using the descriptors "COVID-19" and
"hair disorder", "COVID-19" and "alopecia",
"microneedling” and "treatment" and "alopecia".
Microneedling accelerates the inflammatory
process, providing skin revascularization, tissue
regeneration and hair follicle stimuli. It is a safe
method with a low risk of side effects, showing
effective results in androgenetic alopecia-AGA.
alopecia areata-AA and telogen effluvium-ET.

Keywords: Hair therapy, alopecia, SARS-CoV-2.
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1 INTRODUCTION

Hair and the overvaluation of personal image are directly linked. Hair loss is directly related to
lack of confidence, impacting self-esteem and mental health. The treatment of this disorder is
fundamental for the recovery of health and quality of life of people who are affected by this type of
pathology (CRISTINO et al., 2022). However, advances in science in the search for better techniques,
which are able to control progression and/or reverse cases, have been advancing (TALEI et al., 2021).

According to Basilio ez al. (2022), microneedling therapy has been used to treat hair disorders,
regenerate follicles and seek balance of the capillary cycle. Treatment with microneedling proved to
be quite advantageous at this time of increased cases of capillary disorder caused by the SARS-CoV-
2 virus, when compared to other therapies (OCAMPO-GARZA et al., 2022).

SARS-CoV-2 virus infection is directly associated with exacerbation of the hair disorder, hair
loss, and other diseases such as prostate cancer, benign prostatic hyperplasia, and polycystic ovary
syndrome (WAMBIER et al., 2022). Several cases of dermatological diseases such as erythematous
rash, generalized urticarial, chickenpox-like vesicles, acroischemia, chilblain-like eruptions and
petechiae eruptions mimicking dengue were also evidenced (CAPALBO et al., 2021; BRANDAO,
2022).

Researchers are unsure of the harmful effects related to the duration and extent of the disease.
However, hair loss is one of the disorders that has been drawing the attention of scientists NATARIO
etal., 2022).

It was observed that patients who were contaminated by SARS-CoV-2 developed an infectious
picture of non-cicatricial alopecia of the type’s alopecia areata - AA, androgenetic alopecia - AGA and
increased cases of telogen effluvium - ET, and for alopecia areata and androgenetic alopecia worsening
of these diseases was observed in cases of patients already being carriers of this pathology (OGBUEFI
etal., 2022).

SARS-CoV-2 is the virus that causes the COVID-19 pandemic, its spread and mutation occur
in an accelerated way, that is, each new host that settles can undergo variations, and may be more
pathological or more infectious. The most contagious mutant viruses become dominant in the
population, giving rise to new viral strains (SANTOS et al., 2021).

According to Capalbo ef al. (2021), the failure in the tolerance mechanism activates the self-
reactive cells — T and cause damage to the hair follicles, thereby activating and/or reactivating
autoimmune diseases such as alopecia areata— AA. In addition to this factor, the environmental trigger
was considered, which affects mental health and accentuates psychological stress, which seems to be
another possible risk factor for this pathogenesis. The SARS-CoV-2 virus can act on different

autoimmune pathways, stimulating an inflammatory environment that allows nonspecific activation of
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the immune system or by a cross-reaction between its antigens and the host antigens. Studies are being
deepened, investigated and one of them is on the transmembrane serine protease enzyme 2, better
known as (TMPRSS2). Although this enzyme does not belong to SARS-CoV-2, it was found that it
has a fundamental role in host infection and, for this reason, may be a potential pathway to combat and
spread SARS-CoV-2 and its harmful effects (SANTOS et al., 2021; GRESS et al., 2022).

The researched literature already shows a strong trend in relation to hair loss and COVID-19
infection. Therefore, this work aims to demonstrate the effectiveness of microneedling techniques in
the treatment of hair disorders. This treatment option is showing highly promising results in the face

of exacerbation of capillary disorders caused by SARS-CoV-2 viral infection.

2 MATERIALS AND METHODS
The elaboration of this article was based on an integrative, descriptive and qualitative review.

In addition, the work was composed of specialized bibliography, consisting mainly of articles and
scientific journals published in English and Portuguese. The following post-COVID-19 hair loss
research databases were used: Medline (Medical Literature Analysis and Retrieval System Online);
Google Scholar (Google Scholar) and Virtual Library — CEUMA. The descriptors used were "covid-
19" and "hair disorder", "COVID-19" and "alopecia", "microneedling" and 'treatment" and
"alopecia”.

Data collection took place between February and March 2023, adopting the following inclusion
criteria: articles published in the last five years and related to the proposed theme. On the other hand,
as an exclusion method, the respective foundations were adopted: articles published on dates lower
than 2019, articles that were repeated in the databases and articles whose objectives did not
contemplate this research.

In total, 35 potential articles were analyzed for analysis, which belong to the Medline google
scholar database and CEUMA Virtual Library. Thus, and considering the inclusion and exclusion

criteria mentioned above, 26 studies were selected to compose this research.

3 RESULTS AND DISCUSSION

After conducting the searches, where the selected articles were read and interpreted, this article
presents the main capillary disorders caused by the SARS-CoV-2 virus and also the treatment through
microneedling techniques. It was observed, in this sense, that several articles indicated the need for
further scientific investigations to prove the treatment.

In studies by Nguyen et al. (2022), when 41 articles were chosen for evaluation, considered the

association between infection caused by the SARS-CoV-2 virus and the various types of alopecia. In
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this first analysis, 1826 patients were selected, all of whom were affected by the virus and developed

or had relapse of alopecia. As shown in Table 1.

Table 1 - Association between SARS-CoV-2 and types of alopecia.

Types of alopecia associated with SARS-CoV-2 contamination
Types of alopecia % Quantity
Alopecia AGA 31% 561
Alopecia TE 20% 362
Alopecia AA 7,80% 143
Other types Alopecia 0,20% 4

Not classified 41,40% 756
Total 100% 1826

Source: Nguyen ef al. (2022)

For Vieira et al. (2022), changes in the life cycle of the anagen to telogen phase in patients
infected with the SARS-CoV-2 virus are caused by the release of specific neuropeptides,
neurotransmitters, and hormones in the brain axis of the hair follicle. Carneiro et al. (2023), state that
the increased release of cytokine can cause the alteration of the cycle or damage to the cells of the
capillary matrix. Saki et al. (2022), on the other hand, emphasize that there is also a reduction in
anticoagulant proteins, which can cause microthrombi and, consequently, there is a reduction in the
amount of blood to the hair follicle. The consumption of drugs, especially blood thinners during the
treatment of COVID-19, may also have its contribution.

In addition, Table 2 shows the period that arose and the duration of hair loss after the individual
was infected by the SARS-CoV-2 virus. An increase in the prevalence of cases during the pandemic
period has been observed. During this observation, of the 80 patients evaluated, 43 of them, that is,

53.75% presented hair loss disorders.

Table 2 - Time after the onset of COVID-19 infection until the development of hair loss and the duration
of hair loss

Onset of hair loss after SARS- Duration of hair loss
Period CoV-2 contamination :
Number of % Number of Patients %
Patients
1 week 3 6,98 0
15 days 11 25,88 0
1 month 13 30,23 2 4,65
2 months 4 9,3 7 16,28
3 months 10 23,25 8 18,60
4 months 0 0 8 18,60
5 months 0 0 1 2,33
6 months 0 0 5 11,63
another 6 months 2 4,65 7 16,28
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They didn't know 0 0 5 11,63

how to answer

TOTAL 43 100% 43 100%
Source: Perelli ef al. (2022)

According to Table 2, most patients developed the hair disorders between 15 days and 3 months
after being infected by the virus. For cases before the pandemic, the emergence of this pathology was
observed between a period of 60 to 90 days after a stressful agent that triggers this condition. Regarding
the duration of hair loss of the 43 patients, only 38 were able to inform, the others did not respond. The
table also shows that recovery, in its majority, occurred in up to 6 months, cases over 6 months escape
from traditional cases and can be considered acute telogen (PERELLI et al., 2022). Emphasizing the
fact of the early disease, in another study conducted the average onset of the disease was 57.1 days,
taking into account a sample of 214 patients with telogen effluvium type disorder (ARAUJO et al.,
2022).

However, for Saki et al. (2022), the increase in the prevalence of telogen effluvium was 400%,
considering the period since the beginning of the pandemic. Telogen effluvium is a self-limited
pathology, is divided into acute, which lasts for 6 months or less and is chronic (presented in an
intermittent diffuse form), lasting more than 6 months. For patients infected by the SARS-CoV-2 virus,
it has already been observed that recovery can occur around 3 months, however, recovery may be
hampered due to the strong stress they are subjected to (CRISTINO et al., 2022).

Perelli et al. (2022), not only evaluated the increase in hair loss, but also other symptoms that

occurred on the scalp and hair shaft after infection. The main symptoms are described in Table 3.

Table 3 - Main hair disorders reported by the interviewee

Main hair disorders reported by the interviewee
Individuals who had Individuals who did Percentage
Symptoms symptoms not have symptoms (%)
Thinning of the wires 24 19 55,8
Itching of the scalp 13 30 29,5
Sensitivity in the scalp 11 32 25,5
Weakening at the root 11 32 25,5

Source: Perelli ef al. (2022)

The data shown in Table 3 by Perelli ef al. (2022), indicate the symptoms presented in the
patients interviewed, in this sense it is important to highlight that the reports indicate that the scalp is
more visible, the hair falls in several lengths and the density is reduced, that is, the fall is more diffuse.

Being that these symptoms are very related to alopecia type telogen effluvium — ET. What's more, for

Emerging Issues Related to the Corona
The effectiveness of microneedling in the treatment of post-COVID-19 hair disorders



—

cases of alopecia areata — AA, the fall is more concentrated and usually oval in shape. Patients also
reported scalp pain and/or tenderness.

Severe systemic infections can have interference in the functions of keratinocytes, leading even
to the breakage of the hair shaft due to the contractions and expansions to which they are subjected,
causing damage to the anagen matrix of the hair, this anomaly is known as Pohl-Pinkus’s brand or
bayonet hair. The hair breaks in the weakest part as a result of thinning or narrowing of the hair shaft

(SAKlI et al., 2022).

Figure 1- post-COVID-19 Acute Telogen Effluvium — Female.

Source: Abrantes et al. (2021)

Photo A shows empty follicles and changes in the stems, as indicated in the yellow arrows
and in photo B, after 4 months, the resolution of empty follicles and the presence of short hair
strands, indicated in the yellow arrows (ABRANTES et al., 2021).

Seyfi et al. (2022) compared the influenza pandemic in 1918 to COVID-19 in 2019. The study
revealed that telogen effluvium - ET manifested itself in both pandemics, in influenza it was calamitous
and the fall was on average 2 months and 15 days long, while in the case of COVID-19 it is estimated
that it may be smaller. The study demonstrates that the cutaneous manifestations, that is, the occlusion
of the microvasculature may have been caused by the greater release of cytokines (tumor necrosis
factor, interleukin 1b, interleukin 6 and interferon types 1 and 2).

Wambier et al. (2020) report cases of high rates of androgenetic alopecia (AGA) in patients
hospitalized with COVID-19 due to severe symptoms. Androgen sensitivity is a likely determinant of
disease severity. In this sense, the evolution of the severity of the disease in patients with androgenetic

alopecia is observed, as indicated in Graph 1.

Emerging Issues Related to the Corona

N_e effectiveness of microneedling in the treatment of post-COVID-19 hair disord%



Graph 1 - Severity of COVID-19 patients

PACIENTES INFECTADOS
PELO VIRUS SARS-Cov2

m Portadores da alopecia
AGA

N3o portadoresda
alopecia AGA

Fonte: Ohyama. M; Matsudo, K. e Fujita, T. (2022)

According to the analysis of the graph above, among the patients who had androgenetic
alopecia — AGA, 87% presented more severe picture when infected by the SARS-CoV-2 virus, while
13% did not have androgenetic alopecia — AGA. The research took into account a total of 98 patients,
one of the justifications may have been the increase in serine protease 2 (TMPRSS2) or angiotensin-
converting enzyme 2 (ACE-2), justified by the binding of dihydrotestosterone (DHT) to the drogen
receptor, arising from the cleavage of the spike protein of the SARS-CoV-2 virus (OHYAMA;
MATSUDO; FUJITA, 2022).

As reported by Natario et al. (2022), it is important to monitor this pathology associated with
COVID-19, the way it presents itself and its evolution, because the earlier the diagnosis is detected,
the easier it is to establish treatment procedures and stop the progression of the pathology, in addition
to minimizing or eliminating possible sequelae.

There are several types of treatment for alopecia, but the choice of treatment should be made
judiciously, taking into account each patient, the type of alopecia and the degree of evolution in order
to choose the most appropriate therapy. It can be exemplified, in this sense, telogen effluvium pictures,
which are most often self-limited and resolve without the need for some alternative therapy. In cases
of chronic telogen effluvium, alopecia areata or other hair disorders, the analysis has to be thorough in
order to choose the correct treatment and perform safely (PERELLI et al., 2022).

Freitas, Vasconcelos and Oliveira Filho (2021) report that conventional therapies are presenting
a low satisfaction rate, because their action is to prevent the spread of the pathology. These therapies
have low efficacy in the areas already affected and do not act on regeneration, possibly due to the

characteristics of the treatment and the need for prolonged use, in addition to causing several side
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effects, such as the use of minoxidil and finasteride, which can cause hyperalgesia, sexual
dysfunctions, breast and prostate cancer. Given this, there is a demand for new therapeutic treatments
that can be more effective and meet expectations.

Treatments have emerged as an alternative to conventional methods, such as microneedling,
laser therapy and platelet-rich plasma (PRP) and others. Ha et al. (2021) emphasize conventional
treatments and the heredity of androgenetic alopecia, reinforce that they are limited treatments and
added more examples of side effects such as Hypertrichosis, which is excessive hair growth. In
addition, it was pointed out possible birth defects if administered in women of childbearing age,
decreased libido and the possibility of prolonged impotence. The researchers noted that due to the
limitations, many patients end up dropping out of treatment and 40 percent of these patients end up
going bald. This is due to side effects and/or the need for continuity of conventional treatments.

The treatment with the microneedling technique emerges as a promising minimally invasive
alternative to treat hair loss, as it has already shown its effectiveness and has its relatively low cost.
Hair transplantation can be considered as a permanent treatment, however, due to its high cost, it ends
up being unfeasible for most individuals affected by alopecia, low-level laser therapy is one of the
treatments used, however, it has not proven its effectiveness when compared to other treatments
(GUPTA et al., 2022).

There is no standardized protocol to perform the microneedling technique, there are varied
techniques, such as the form of application over the same place, intervals between sessions, duration
of each session and the use or not of drug after or during the procedure. However, many articles share
the same thinking with reference to esterization of the site, obtaining a hyperemia or punctual bleeding,
that is, obtaining holes (and approximately 250 holes per square centimeter). No method during testing
proved to be more effective than another. The length of the microneedles and the number of passes
seem to have a satisfactory effect on hair growth (GUPTA et al., 2022; SANTOS et al., 2020; OAK;
GOME?Z, 2022).

The first device of microneedles - roller was invented by Liebl and Fernandes, had
approximately 200 microneedles, but in order to improve the form of application and with the aid of
technology, the device was perfected. First came the microneedling pen and then they added a motor,
which facilitates both the permeation of assets and the reduction of the sensation of pain. The
advantages and limitations of roller and pen microneedling are described in Table 4 (GUPTA et al.,

2022).
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Table 4 - Advantages and limitations of microneedling with Dermaroller and microneedling with pen

Dermaroller Microneedling pen
Limitations Advantages Limitations Advantages

Puncture depth is | Product of easy access for | Purchase of  more | Reaches the most

according to the size of | purchase, being able to be | restricted product and | difficult surfaces to reach

the roller needles — it can | applied in each at home | requires professional | the skin;

reach only one depth; and clinics assistance (Available | Personalized treatment;

Penetrate the skin at only in professional | The size of the needle can

different angles, more environments and | be adjusted reaching

painful, recovery time is medical clinics) various depths for better
longer; penetration;

Treatment  with  less Areas of difficult access,

precision; it is easier to treat;

It is a mechanical action Penetrate the skin

vertically causing less
damage;
Treatment with more
precision and accuracy
because it is an automated
device

Cast iron: Gupta et al. (2022)

In one study, the microneedling technique was applied using the needle with a length of 1.5
mm on the areas affected by the pathogenesis, in addition to the asterisks technique (longitudinal,
vertical and diagonal directions, eight times in each direction), or until erythema or bleeding was
presented. The average duration was between 20 and 25 minutes. In this treatment minoxidil was not
used and the scalp was not washed for a period of 24 hours (STARACE et al., 2020). As Figure 2:

Figure 2 - Scalp after

microneedling session
pes - R e

I Data Source Prox-/ider: Starace et al (220)

Starace et al. (2020) report that the study was done in the period of 6 months, when they
evaluated the efficacy and tolerability, performed traction test, clinical iconography and trichoscopy,
in each session the scalp was measured through digital images with varying magnifications 20x, 40x

and 70x. The goal was to have all the information about the area under treatment.
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Kang's point or "V" point was used as the primary reference. The "V" point is calculated by the
intersection of the sagittal midline and the coronal line that connects both ends of the patient's tragus.
At the end of the treatment in analysis, dermoscopy of the scalp revealed the typical aspect of AGA
with the presence of diametric variability, peripillary signs and empty follicles in all patients. On the
other hand, patients with TS presented short hair in regrowth at trichoscopy and positive traction test
with telogen hair roots.

Starace et al. (2020) argue that in research carried out, that microneedling treatment has shown
effective results in androgenetic non-cicatricial alopecias, telogen effluvium and Areata. For the case
of AGA at the vertex in males and the frontal area in females, they are the ones that presented the
highest percentage of improvement. The procedure induces a stop in hair loss as well as the density
and thickening of the diameter of the capillary shaft. During the study period (6 months), no serious
adverse side effects were reported. Through the analysis by clinical iconography and trichoscopy, the
patients presented positive results, with stop of hair loss or decrease.

Zhou et al. (2020) argue that combination therapies for hair loss treatment have greater efficacy
than monotherapy. In a sample when using microneedling together with minoxidil, the result presented
was more effective when compared to other combinations. Microneedling through its microneedles
causes micropunctures in the skin, causing non-inflammatory wounds, inducing neovascularization
and the production of growth factors, thereby favoring the capillary restoration of the affected areas
(OCAMPO-GARZA et al., 2020). In addition, the author of the study adds that microneedling is
proposed to increase hair growth; in particular, when needling-induced damage leads to the release of
growth factors (TGF-alpha, TGF-beta, and platelet-derived growth factor [PDGF]) by platelets and
neutrophils. Subsequently, fibroblasts provide collagen and elastin production in the papillary dermis.

The treatment with microneedling proved to be very advantageous at this time of increase in
cases of alopecia, is more accessible and presents relatively fast results when compared to other
therapies. It is a safe procedure, minimally invasive, does not interfere with the patient's routine.
Microneedling involves thermal and/or physical injuries causing disruption in the skin barrier and can
be combined with other therapies, in addition, it can be adopted in patients who do not respond to other
therapies or patients who for some reason cannot use systemic treatment. Microneedling has already
been shown to be effective even for more invasive or more time-consuming therapeutic regimens, and

has no side effects (OCAMPO-GARZA et al., 2022).
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4 CONCLUSIONS

The sensitivity of patients, especially women, cannot be ignored when it comes to hair loss, as
it directly affects quality of life and personal self-esteem. It is known, therefore, that hair and
appreciation of personal image are directly linked to this disorder. Therefore, the sooner you start
treatment, the faster you can achieve satisfactory results.

Microneedling has plausibly shown its effectiveness in the treatment of hair disorders. Such a
procedure accelerates the inflammatory process, providing skin revascularization, tissue regeneration
and stimuli of the hair follicles. It is a safe method with a low risk of side effects, showing effective
results in androgenetic alopecia-AGA. alopecia areata-AA and telogen effluvium-ET. In addition,
microneedling therapy is associated with the drug-delivery technique.

Microneedling treatment has shown advantages, alone or combined with other therapies, it is a

quick, easy and inexpensive procedure. Excellent strategy to promote hair growth post COVID-19.
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