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Abstract: We set up this preliminary study to evaluate one main question: could strengthening the
microbiome have potential benefits for patients suffering with adverse effects after stopping long
term topical steroid use? We aim to turn it into a much larger study if the results show promise.
After commonly being prescribed for eczema, cessation of topical steroid use, especially after long
periods of inappropriate use, can leave lasting adverse effects on the body and skin, known by some
as topical steroid withdrawal (TSW). Furthermore, the subsequent withdrawal the body experiences
when coming off the drug can leave lasting adverse effects on the body and skin, known by some
as topical steroid withdrawal (TSW). This preliminary study involved seven human participants
suffering with skin problems associated with TSW who approached Dr. Anja Gijsberts-Veens of
their own volition because they were interested in more natural recovery methods. Five completed
the study in full. Progress in skin condition was tracked by self-assessed symptom severity ques-
tionnaires filled out at the beginning and end of the study. The skin microbiome was addressed by
using a 100% natural product shown in previous work to significantly increase skin microbiome
biodiversity. Three participants implemented dietary changes and supplementation in response to
guidance after fecal sample analysis to improve their gut health and biodiversity. The average im-
provement in skin symptoms for all participants was 40% and average symptom improvement
ranged from 14% for Patient 5 to 92% for Patient 1. On average, the participants saw an improve-
ment in 85% of their symptoms and a stagnation or regression in 11% and 4% respectively. We
believe these results show enough promise to warrant expansion of this research to use a larger
sample size, preferably 50+ participants, in future work. We also aim to swab the skin of participants
to assess the effect on the skin microbiome from skin and gut treatments, as well as including more
in-depth analysis of skin and gut microbiomes.

Keywords: topical steroid withdrawal; topical steroids; eczema; atopic dermatitis; skin microbiome;
gut microbiome; microbiome; biodiversity; skin allergy epidemic;

1. Introduction

The introduction of modern medicine and drugs has transformed global health in a
way unparalleled in human history; for example, vaccines have drastically reduced the
risk posed by infectious diseases [1]. They are nothing short of a wonder of the modern
world, but these advancements have come with their own challenges. There is a growing
problem of the overuse of potent drugs intended only for acute illnesses and short term
use, where they are used for long-term, chronic conditions [2,3].

An increasingly prevalent example of this is the long-term use of topical steroids,
commonly used as a treatment for chronic skin conditions such as eczema or psoriasis [4].
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At their inception around 60 years ago, they were a breakthrough for treating dermatoses
due to their immunosuppressive and anti-inflammatory effects [5,6]. Medical guidelines
state that very high potency steroids should not be used for more than three weeks con-
tinuously [7,8]. Despite managing the symptoms very effectively in the short term, and
helping many people with severe skin problems get on with their daily lives, long-term
and inappropriate use of high potency versions can lead to worrying adverse effects [5].
Partly due to the rise of reports of the condition on social media, studies, including one by
the National Eczema Association, have confirmed that discontinuation after overuse can
result in whole body problems [9]. This is often called topical steroid withdrawal (TSW),
or red burning skin syndrome (RBSS) [10-12]. These can last for long periods of time and
cause significant psychological distress [13]. The mechanisms and reasons are not fully
understood, but many factors are thought to contribute [11]. Topical symptoms include
widespread red, sensitive skin, oozing sores, bone-deep itch and ‘elephant-like’ looking
skin [12,14-16]. Although it is often not accepted as a condition in the medical profession,
in this study we refer to the short-term adverse effects and the long-term damage left be-
hind as TSW.

As eczema prevalence continues to rise at an alarming rate in the western world [17],
and after a year of altered lifestyles due to the COVID-19 pandemic [18], it is feasible that
this problem could become more prevalent. Therefore, it is important to find ways of help-
ing those with TSW or severe eczema. Due to eczema and TSW both being a result of
alterations to the immune system, harnessing the microbiome may emerge as one of the
most promising areas. A damaged microbiome, low in biodiversity [19], has been linked
to the majority of common skin problems, including eczema [20,21], and the rise in chronic
allergies in the western world [22]. As an integral part of the immune system, the micro-
biome is now thought to be crucial for protecting against whole body, systemic problems,
not just those in the immediate vicinity of the skin or gut [23-26].

This preliminary study aims to answer two main questions. Firstly, could the micro-
biome have the potential to help people suffering with adverse effects after stopping top-
ical steroids or severe eczema? And secondly, are the results provided here promising
enough to expand the study in the future? We recruited a small cohort of seven patients
who had stopped using topical steroids after long term use and were suffering with com-
monly associated TSW symptoms. Dietary and changes for the gut were implemented
following advice from Dr. Anja Gijsberts-Veens to members of the group after a gut mi-
crobiome analysis was performed by taking fecal samples. Additionally, all five partici-
pants who completed the study used a 100% natural cosmetics product, shown to signifi-
cantly increase the biodiversity of the skin microbiome [27], on their skin for at least four
months. To investigate the effect of these interventions, a symptoms questionnaire was
given to them at the beginning and the end of the 6-month study. If the results show
promise, we aim to expand the study and recruit over 100 participants in future work. We
also aim to perform more in-depth analyses such as sequencing the skin microbiome of
participants and a full gut microbiome analysis.

2. Materials and Methods

This preliminary study investigated seven human volunteers who came to Dr. Anja
Gijsberts-Veens of their own volition due to her status as a doctor of functional medicine.
They didn’t want to continue topical steroid use and were interested in investigating more
natural ways of helping their bodies recover. Each participant had suffered with eczema
before being using topical steroids on their skin over long periods of time; this ranged
from 15 to 48 years. All the patients had made the decision to stop using topical steroids
themselves and had reported a regression in their skin condition that showed symptoms
associated with TSW. Six were women and one was a man. We note that only Patients 1-
5 finished the skin microbiome stipulations for the study and completed the final ques-
tionnaire. The participants were made aware of the conditions for the study at the
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beginning. The participants were required to fill out a questionnaire at the start and end
of the study to keep track of the change in symptoms and their severity on the skin.

All participants provided verbal consent prior to enrollment in the study. Results and
data from this study cannot be linked to a certain individual due to anonymous reporting
and data handling. The process was agreed on by Dr. Anja Gijsberts-Veens of The Micro-
biome Centre, The Netherlands.

2.1. Gut Microbiome Intervention

The gut microbiome of the participants was addressed under the supervision of Dr.
Anja Gijsberts-Veens. Patients 3, 4 and 7 had their gut microbiome analysed by taking a
fecal sample; the laboratory work was done by BIOVIS, and The Microbiome Centre in
The Netherlands wrote up a report using the data and also created individualised probi-
otic supplements to help the gut microbiome of the patients who opted for it. The follow-
ing were included in the report: Species, diversity, dysbiose index, pH, digestion (of sugar,
fat, proteins), zonulin (used as a biomarker of impaired gut barrier function for certain
diseases), inflammation markers (calprotectin, alpha 1 antitrypsin) and secretory IgA.

Dietary & lifestyle changes were then implemented depending on the results of the
microbiome analysis, along with personalised probiotics. The changes implemented were
done with the goal of increasing gut microbiome biodiversity, which has been shown to
positively impact the skin [25,28]. In our 2017 work, we noticed that biodiversity is the
only current reliable indicator of ecosystem health [22,29-34]. This was inspired by re-
search that found the healthiest gut ever recorded in infants in Burkina Faso who dis-
played “unprecedented’ levels of diversity [35]. The dietary advice consisted mainly of
cutting out inflammation inducing foods, including lots of sugar, processed foods, coffee
and alcohol; increasing the amount of pure, unprocessed, organic and diverse whole
foods; and drinking plenty of water. The lifestyle changes included a mindset shift to-
wards a long-term lifestyle change, rather than a quick fix solution. In addition, exercise,
sun, time in nature, meditation, and a positive attitude were advised.

The results of the fecal analyses and advice for each participant who opted for it are
shown in supplemental materials. It was beyond the remit for this study to fully analyse
the gut microbiome; this will be done in the future if this work proves promising.

2.3. Gut Microbiome: Sample Collection, DNA Extraction and Analysis

For the participants who opted for gut microbiome analysis, a fecal sample was col-
lected in a clean container and then sent to the Biovis laboratories. To provide for anaero-
bic conditions within the container, they were filled to at least 50% [36]. Because stool
samples have to be fresh, otherwise they do not reflect the microbial communities of the
gut, they were analysed within two days of being taken.

Fecal samples were taken non-invasively and handled with approval by and in ac-
cordance with the professionals at BIOVIS and The Microbiome Centre in The Nether-
lands. They stated that no ethical concerns were raised by the methods applied and ap-
proved the following procedures without the need for an ethics vote. Informed verbal
consent was obtained from each person prior to the study. Samples were treated anony-
mously, and human material was not the focus point of this study. Microbial samples or
data derived cannot be linked to a certain individual. The process of the experimentation
was agreed upon by Dr. Anja Gijsberts-Veens, The Microbiome Centre and BIOVIS.

In the microbiome analysis, a region encompassing the V3 and V4 hypervariable re-
gions of the 165 rRNA gene is targeted for sequencing, utilizing the Illumina MiSeq in-
strument. The sequence information of the sequenced regions enabled taxonomic classifi-
cation of microbial communities from stool specimens collected within the study.

For sequence library preparation, primers were designed that contain an overhang
adapter sequence, index sequence, spacer sequence and the locus specific sequence of the
V3 and V4 regions. Bacterial genomic DNA extracted from stool specimens was amplified,
fluorimetrically quantified and normalized, indexed (barcoded) for sequencing using the
Nextera XT DNA Library Preparation Kit (Illumina, Eindhoven, Netherlands) and was



Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 8 September 2021

pooled prior to sequencing on the MiSeq platform. The amplicon pools were prepared for
sequencing with MagSi-NGSPREP Plus — Magnetic Beads for NGS (MagnaMedics GmbH,
Aachen, Germany) and the size and quantity of the amplicon library was assessed via the
Quant-iT™ PicoGreen™ dsDNA Assay Kit (Thermo Fisher Scientific, Darmstadt, Ger-
many), respectively. PhiX Control library (Illumina) was combined with the amplicon li-
brary (at 20%). The library pool was clustered to a density of approximately 500-750
K/mm?2. The prepared libraries were sequenced on 300PE MiSeq runs. The resulting se-
quencing data matches the specifications when Q30average > 75%. The image analysis,
base calling, data quality assessment and demultiplexing were performed on the MiSeq
instrument. Utilizing the QIIME, V.1.8.0) software package, the sequences were quality
trimmed (FASTQ) and paired end aligned (PEAR). Taxonomic classification of the micro-
bial communities was conducted by assigning the resulting sequences to operational tax-
onomic units (OTUs) using the USEARCH algorithm with a 97% threshold of pairwise
identity and classified taxonomically (species classifier RDP) referring to both the
Greengenes database and the HITdb (Human Intestinal Tract database).

2.2. Skin Microbiome Intervention

The products used to address the skin microbiome were a 100% natural face and
body wash shown to significantly increase skin microbiome biodiversity [27]. All infor-
mation on the product can be found in previous work where we investigated its effect on
the skin microbiome of human participants [27]. The guidelines for use of the product for
the skin are listed below:

e  Use the product on the skin at least 1x per day for a minimum of 4 months.

e  Use no other cosmetics products and try and stick to this as rigidly as possible. Ex-
emptions in extreme cases, or where it was unavoidable were allowed - e.g. wearing
some makeup for an important business meeting.

¢ In the beginning introduce the product slowly to the body by using it mixed with a
small quantity of water once every couple of days and slowly build up to using it 1x
per day by the end of the first month.

2.3. Data Analysis

The participants were asked to fill out a questionnaire on their symptoms the day
before they started the microbiome strengthening plan, and as soon as they finished. It
asked them to rate the severity of each symptom they were experiencing by giving them
a number out of ten. Zero meant the symptom was non-existent and ten meant it was the
worst possible. Excel was used to turn the answers into the symptom severity graphs in
Section 3.2.

We also performed bivariate linear correlation analysis on some of the variables in
this study using the Pearson correlation coefficient method [37,38] to investigate whether
a relationship existed between the amount of time topical steroids was taken and the av-
erage improvement of symptoms. We did the same for time elapsed between stopping the
use of topical steroids and the start of the study and the average improvement in symp-
toms.

Microsoft Excel was used to calculate the Pearson correlation coefficient, or ‘r’ num-
ber. If this number exceeds rreq, OF p, a statistically significant correlation can be reported.
This is calculated using the table of correlation coefficients displayed in Table 1 [39], where
I'eq, OF p, needed for correlation is shown at different degrees of freedom and probability
levels. This table was turned into the graph shown in Figure 1, where a formula for rreq
was obtained. ‘Degrees of Freedom’ is the number of data points on any given graph,
minus two. Therefore, for this study, the ‘t’ number required to statistically show a corre-
lation r1req= 0.807 at the p = 0.05 level because there are five participants. The working is
displayed below.

y =-0.196In(x) + 1.0219 )
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y =-0.196In(3) + 1.0219

Treq = 0.807

L4 Y =TreqOr p
e x=degrees of freedom

Table 1. Table of correlation coefficients at varying degrees of freedom.

Probability, p
Degrees of Freedom 0.05 0.01
1 0.997 1

0.755 0.875
10 0.576 0.708
15 0.482 0.606
20 0.423 0.457
25 0.381 0.487
30 0.349 0.449
90 0.205 0.267
100 0.195 0.254

R-value threshold (r.,) needed to be surpassed in order for a significant relationship
between two variables to be statistically confirmed at different sample sizes

y =-0.196In(x) + 1.0219

o o
S =

Probablility (p)

o
=
[ ]

0.2

0 5 10 15 20 25 30 35
Degrees of Freedom

Figure 1. Graph showing rreq, or p, probability needed for the correlation coefficient, r, to be equal
or more than for a statistically significant correlation to be observed.

3. Results
3.1. Participant Information

Table 2. Participant information.

Patient Sex Time Topical Time Initial Skin | Other Other Completed
Number Steroids Taken | TSW (Yrs) | Problem(s) Drugs Health Is- Study?
For (Yrs) sues
1 F 48 4.5 Eczema as a | - - Yes
baby
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2 F 35 45 Eczema when | Antibiotics, | Pregnant, Yes
she was born | Anti-Fungal | food, dust
Creams mites and
pollen aller-
gies
3 F 20 0.019 Eczema 20+ | - Food aller- | Yes
years gies
4 F 15 1.8 Eczema as a | - Food aller- | Yes
baby gies
5 F 20 4.5 Eczema for | Ven- Asthma Yes
18+ years tolin/Sal-
butamol
6 F - - Eczema Unknown No
7 M - - Eczema - No

3.2. Skin Condition

The participants were required to fill out a questionnaire on the symptoms of their
skin at the beginning and end of the study. They were asked to give each symptom a score
out of ten based on the severity, with ten being the worst possible and zero meaning non-
existent. Figure 2(A), Figure 2(B), Figure 2(C), Figure 2(D) and Figure 2(E) show the se-
verity of symptoms before and after the study for Patient 1, 2, 3, 4, and 5 respectively.
Figure 2(F) shows each participant’s average percentage improvement in symptoms,
along with the overall average. Tables 3-7 show the percentage improvement for Patient
1 to Patient 5.

On average, the participants in this study saw an improvement in 85% of their symp-
toms, no change in 10.5% and 4.5% of symptoms regressed. The average change in severity
of their symptoms was 40%. The participants in this study had all used topical steroids
regularly for 15 to 48 years, which puts them in the severe end of the spectrum.

We note Patient 2’s pregnancy during the study could have done so which turned
out to be 49% on average. Pregnancy was shown to worsen the eczema in 75% of women
who were previous sufferers and cause other skin problems [40,41]. Also commonly re-
ported in previous TSW patients is the occurrence of secondary fungal or bacterial infec-
tions which implies the microbiome is out of balance. Patient 2 used two courses of anti-
fungal creams during the study which could also have set back progress because the
creams could kill off funghi that are important constituents of healthy skin, subsequently
leaving the skin microbiome more damaged and open to infection.

Patient 3 had only stopped using topical steroids one week before starting the study.
Previous work has shown that TSW symptoms appear days to weeks after discontinuation
of topical steroid use [10]. Therefore, it’s likely in this scenario that the symptoms could
get worse in at least the first few weeks of the study regardless of other factors.
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Figure 2. The change in severity of symptoms seen by the participants. The bars in black show the
severity of each symptom at the start of the study, and the bars in white show the severity at the
end of the study. Severity was measured in a self-assessed value out of ten, where ten was the
worst possible. Graph (A) is Patient 1, Graph (B) shows Patient 2, Graph (C) shows Patient 3,
Graph (D) shows Patient 4, Graph (E) shows Patient 5 and Graph (F) shows the average percent-
age change in symptom severity for each participant. A positive percentage indicates an improve-
ment and negative percentage change indicates a worsening of symptoms.

Table 3. Severity scores for Patient 1 before and after completing the study. The numbers in the
table are out of ten with ten being the worst severity and zero meaning the symptom has ceased to
exist. The percentage change in the severity of each symptom is shown in the bottom row.

Patient 1
Deep Split Flares | Flaking Itch Sleep Skin Red & Elephant | Aver-
Burning Skin Skin Attacks Disrup- | Dryness Inflamed Skin age
/Ttching tion Skin
Before 7 2 2 7 8 8 7 3 5
After 0 0 0 0 0 0 1 1 1
o,
o 100% 100% 100% 100% 100% 100% 86% 67% 80% 92%
Change
Table 4. Severity scores for Patient 2 before and after completing the study. The numbers in the
table are out of ten with ten being the worst severity and zero meaning the symptom has ceased to
exist. The percentage change in the severity of each symptom is shown in the bottom row.
Patient 2
Deep Deep Red Split Oozing Flaking Itch At- Skin Dry- Soreness | Aver-
Burning | Itching | and In- Skin Skin tacks ness Applying age
flamed
Skin

Before 6 6 0 7 7 7 7 9 7




Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 8 September 2021

After 0 3 3 3 4 6 2 6 2
o,
o 100% 50% 30% 57% 43% 14% 71% 33% 71% 52%
Change
Table 5. Severity scores for Patient 3 before and after completing the study. The numbers in the
table are out of ten with ten being the worst severity and zero meaning the symptom has ceased to
exist. The percentage change in the severity of each symptom is shown in the bottom row.
Patient 3
Deep Red Split Oozing | Flaking | Thinned | Day Pain | Night Pain
Burn- and In- Skin Skin Skin
ing/Itch- | flamed
ing Skin
Before 9 5 7 9 5 9 6 9
After 6 7 3 7 3 9 5 7
%
33% -40% 57% 22% 40% 0% 17% 22%
Change

Table 6. Severity scores for Patient 4 before and after completing the study. The numbers in the
table are out of ten with ten being the worst severity and zero meaning the symptom has ceased to
exist. The percentage change in the severity of each symptom is shown in the bottom row.

Patient 4
Deep Flaking | Itch At-
Burn- Sking tacks
ing/Itch-
ing
Before 7 7 7
After 6 6 6
% 14% 14% 14%
Change ’ ’ ?

Table 7. Severity scores for Patient 5 before and after completing the study. The numbers in the
table are out of ten with ten being the worst severity and zero meaning the symptom has ceased to
exist. The percentage change in the severity of each symptom is shown in the bottom row.
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Patient 5

Deep Red Split Ooz- | Flaking Itch Secondary | Metallic Ele- Skin | Avg

Burn- and In- | Skin ing Skin | Attacks | Infections | Smelling | phant Dry-

ing/Itch- | flamed Ooze Skin ness
ing Skin

Before 10 6 7 7 10 10 7 6 8 9 -
After 8 6 7 5 8 8 0 6 8 6 -
o,
o 20% 0% 0% 29% 20% 20% 100% 0% 0% 33% 22%
Change

3.4. Correlation

In Figure 3(A) we plotted the length of time topical steroids was used by each partic-
ipant against the average improvement in symptoms, which shows a statistically signifi-
cant positive correlation (r = 0.98). The table in Figure 3(B) shows the values used to cre-
ated Figure 3(A) and the correlation coefficient, or ‘r-number’, between the variables. In
Figure 3(C) we plotted the length of time between stopping steroids and starting the
study, against the average improvement in symptoms for each participant. There was no
statistically significant correlation observed between these two variables (r = 0.57). The
table shown in Figure 3(D) displays the values used to create the graph in Figure 3(C) and
the correlation coefficient, or ‘r-number’, between the variables. The ‘p-value’ needed to
be surpassed by r for a statistically significant correlation to be seen, was p = 0.8065. The
calculation of this was explained in Section 2.3. of the Methods and Materials. The sample
size in this study is too small to use these results as definitive evidence that a relationship
does or does not exist between these variables.

7\ (€

VGt 11380 i

Length of Time Steroids Used For (Years)
Time Elapsed Since Stopping TS (Years)

w P @ " = @

Average Improvement in Symptoms (%) Average Improvement in Symptoms (%)

(B) (D)

Participant Avg. Tmprovement (%) Time Using Steroids (Years) ‘1" Value Participant Avg. Improvement (%) Time TSW (Years) ‘v Valuc
Patient 1 82 48 - Patient 1 82 4.5 -
Patient 2 49 35 - Patient 2 49 45
Patient 3 2 20 - Patient 3 22 0.019
Patient 4 15 15 - Patient 4 15 18
Patient 5 21 20 - Patient 5 21 45 -

Overall ‘v’ Value - - 0.983 Overall ‘v’ Value - - 0.572

Figure 3. (A) Graph showing the length of time the participants used topical steroids for before
quitting, against the average improvement in symptoms for the participants in this study (r = 0.98).
(B) Table showing the figures used to create the graph in (A), including the correlation coefficient
between the two variables, ‘r". (C) Graph showing Length of time elapsed between stopping the
use of topical steroids and starting the study against the average improvement in symptoms for
the patients. (D) Table showing the numbers used to create the graph in (C) including the correla-
tion coefficient, ‘r’, between the two variables.

4. Discussion
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The discussion is split into two parts to answer the questions posed in the introduc-
tion.

4.1. Does addressing the microbiome show promise for helping people suffering with TSW?

This study aimed to re-balance and increase the diversity of the microbiome. After
addressing this, there appeared to be improvements in the participants’ skin condition.
We note that an improvement in skin health could be influenced by other factors, includ-
ing a reduction in exposure to synthetic ingredients and pollution in our western environ-
ment [27]; time after quitting steroids [15]; the seasons [42,43]; exposure to the sun and
reduction in stress [44].

Therefore, we cannot be certain the microbiome interventions were major factors in
skin condition improvement, but we can use certain indicators as a guide. Having used
topical steroids for many years, Patients 1, 2, 4 and 5 had come to a standstill with their
skin condition, with their skin cycling with the seasons. The end point of the study was
during the winter months when it is common for the skin condition to get worse for some
people with severe eczema and TSW [42,43,45]. However, despite small, expected fluctu-
ations, a large, exaggerated seasonal regression was not seen for these participants as it
had been in previous years. For example, in the previous four years Patient 1 had been
through a cycle of skin improvement in the summer due to sun exposure and deteriora-
tion in the winter. During this study, this was not seen. In fact, the improvements contin-
ued throughout the winter and some symptoms dissappeared.

Could some improvements be due to time being the “best healer’? Although our cor-
relation analysis is inconclusive, it is a possibility; previous work suggested time is a fac-
tor, but the duration of topical steroid use was much shorter than this study [15,46]. We
stress the importance of ‘expectation management’ when dealing with TSW. Previous
work has shown even a few months of topical steroid use can result in years of damage
left behind [15]. Symptoms can even get much worse within the first few months [10], so
after suffering with TSW and eczema for many years with minimal improvement, even
an improvement of 20% could signal positive signs. Rebuilding the microbiome will be a
long-term process, not an overnight one, especially if the western environment is degrad-
ing it [22,27].

The gut microbiome advice consisted of dietary improvements, supplementation and
ingesting personalised probiotic supplements, all of which have been shown to positively
affect skin health [47-51]. In addition, cutting out certain ‘triggering’ foods was advised.
This can reduce the severity of itching and burning commonly associated with severe ec-
zema and TSW [50,51]. However, this may manage symptoms more than solving the un-
derlying problem.

The skin health product used in this study was shown to significantly increase skin
microbiome diversity in previous work [27]. As healthier skin is characterized by an in-
crease in biodiversity [22], this intervention could also have had an effect on skin condi-
tion. A damaged skin microbiome, low in biodiversity, is linked to the majority of com-
mon skin problems, including eczema [20,21], psoriasis [52], skin cancer [53] and many
more [25,54-63]. Stopping or drastically reducing the use of other cosmetics containing
synthetic ingredients was also an integral part of the skin microbiome plan. Studies have
explained how exposure of the skin to 215t century chemicals, such as those in modern
cosmetics, steroids and cosmetics is thought to have contributed to skin microbiome dam-
age [22,27,64-72] and a large rise in allergies [19,54,66,73-85].

4.2. Are the results provided here promising enough to expand the study in the future?

We believe these preliminary results warrant its expansion in future work to use a
sample group of over 100 people. To thoroughly investigate the effect of the described
microbiome interventions, we will take skin swab samples from the participants to assess
any changes to the skin microbiome, primarily in biodiversity, by sequencing the skin’s
microbes before and after the study. To do this, we will use our discovery of the ‘first
reliable skin health measuring mechanism’, recently updated [19], where a relative in-
crease in microbial biodiversity is associated with healthier skin [22]. We will also conduct
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an in-depth analysis of the gut microbiome before and after the study, analysing primarily
the change in biodiversity.

A larger sample size will allow us to see whether the improvements in this study are
anomalous or are indicative of the microbiome’s potential for helping similar conditions.
We should also run correlation analysis on the variables to see if any relationships exist,
including both Pearson [37,38] and Spearman rho methods [37,86], preceded by a Shapiro-
Wilk normality test [87-89].

It is well known that a gut-skin axis exists [47,90-92], but often researchers and med-
ical practitioners underestimate the influence of the skin microbiome on the gut. For ex-
ample, as the body’s first line of defence, a damaged skin microbiome could be a major
cause of food allergies [25,93]. We believe that addressing both skin and gut microbiomes
simultaneously may impact whole body health more than addressing either in isolation.
Therefore, we will observe effects on both gut and skin.

5. Conclusions

This small preliminary study explored the idea of using the skin and gut microbiome
for helping people suffering with severe skin problems after the long-term use of topical
steroids, initially prescribed for eczema. Techniques shown to strengthen the gut and skin
microbiome were used with the aim of creating the right environment for a healthy diver-
sity of microbes to thrive. The average symptom change of all five participants who fin-
ished the study was +39% and the individual averages ranged from +14% to +92%. On
average, 75% of symptoms improved, 11% stayed the same and 4% got worse. Partly be-
cause the study ended during the winter months when skin health normally deteriorates,
we believe these preliminary results warrant its expansion in future work. We aim to re-
cruit a much larger sample group to investigate the effects of the skin and gut microbiome
in helping patients with chronic skin problems. We also aim to sequence the skin micro-
biome of participants to see if changes in skin condition are linked to changes in diversity,
and alterations in the microbial community. Future studies on this topic are increasingly
important, especially as eczema prevalence is rising quickly amongst adolescents, even
before the COVID-19 pandemic.
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