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ABSTRACT

The aim of this systematic review was to examine the characteristics of Paleolithic diet (PD)
interventions designed for adult patients with autoimmune thyroid disease (AITD) in order to
determine if diet elements have the potential to successfully reduce thyroid antibodies (Ab) such
as thyroglobulin (Tg), thyroid peroxidase (TPO), and thyroid stimulating hormone receptor (TSHR),
and improve thyroid hormones (thyroxine (T4), triiodothyronine (T3) and thyroid stimulating
hormone (TSH)) or resolve AITD pathogenesis. Randomized controlled trials (RCTs) with an adult
population of 18 years and older, diagnosed with Hashimoto’s thyroiditis (HT) or Graves’ disease
(GD) (Basedow’s), who were placed on a diet of Paleolithic or ancestral nature, and achieved
reduction of AITD Abs, improvement of thyroid hormones, and, or resolution of AITD were searched.
Various electronic databases were used. Bias was assessed using critical appraisal tools from the
Scottish Intercollegiate Guidelines Network (SIGN) and Joanna Briggs Institute (JBI). Studies were
excluded according to exclusion criteria and results analyzed. One randomized controlled trial
(RCT), a pilot study, and six case studies were found. In total, eight AITD studies focusing on
Paleolithic or ancestral interventions were located. In highlight, females were the predominant
gender. Case studies solely focused on AITD with protocols ranging from 8-60 weeks. All studies
showed clinical improvements, one had significant improvement, two showed AITD resolution.
After structured evaluation of nutritional interventions utilizing the PD on the effects of AITD, it
was concluded foods of ancestral nature along with the addition of specific supplements, food
components, exercise and mindfulness meditation, and exclusion of modern day foods have a
considerable impact on thyroid Ab and hormones. The relevant studies suggest while this dietary
protocol can be useful in clinical practice, larger-scale studies need to be conducted.
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KEY TEACHING POINTS

« There are currently no dietary interventions recommended for the treatment of autoimmune
thyroid disease. The Paleo diet has been documented to improve AITD antibodies and thyroid
hormones in both Hashimoto’s thyroiditis and Graves’ disease.

« The Paleo diet can provide a natural source of nutrients similar to supplemental nutrients that
have shown positive results on AITD.

« The paleo diet provides specific macronutrient percentages that may be beneficial in reducing
AITD antibodies, while improving thyroid hormones.

« Methylation supplementation may be useful in AITD cases.

Introduction and environment as potential risk factors, mechanisms to

which these cause autoimmunity are still unclear (1).
Background
The World Health Organization describes AITD as the most
abundant organ-specific autoimmune endocrine disorder

Conventional treatment

worldwide (1). Currently, it affects 1-3 in every 1,000 indi-
viduals (2). Both HT and GD are the major causes of AITD,
with the primary factor due to the loss of immune tolerance
(1). Susceptibility results from genetic and environmental
factors (1). Although researchers have identified genetics

Conventional treatment of thyroid diseases are not managed
with nutritional remedies, and at diagnosis, treatment guide-
lines begin with basic T4 therapy (1, 2). The aim is to add
or reduce thyroid hormones in the body to positively influ-
ence thyroid function (1, 2). However, a more comprehensive
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approach to managing AITD is needed since the conven-
tional treatment method does not ameliorate Abs. The
approach would include diet evaluation, physical activity
assessment, genetic and laboratory testing, examination of
lifestyle, psychosocial assessment, and basic disease educa-
tion. Although nutrition is promoted worldwide as a treat-
ment strategy for conditions such as gastrointestinal diseases,
weight reduction, diabetes, and cardiovascular complications,
it is downplayed as an effective treatment option for auto-
immune complications and thyroid disease. Therefore, imple-
menting nutritional methods should be new way to deliver
successful treatment methods for AITD patients.

Nutritional interventions

Thus far, there is little evidence of the impact diet and nutri-
ents have on thyroid function, hormone production, and Ab
reduction. Iodine is one micronutrient that has been proposed
on numerous occasions for thyroid conditions (1, 2), but
studies present mixed results (3-6). Zinc, selenium, vitamin
C, and myoinositol have all been shown to have positive
effects on AITD in rebalancing hormones by reducing thyroid
Ab levels (7-11). Additionally, potassium iodide has been
shown to influence membrane activity and reduce thyroid
Abs (5, 12), while vitamin D plays a role in reducing inflam-
matory biomarkers and rebalancing hormone levels (13-15).
Furthermore, plant components, food components, and herbs
have demonstrated a positive impact on Ab status in AITD
(16, 17) such as ashwagandha (18), tobacco (19), prunella
(20), cassava (21, 22), bugleweed (23, 24), nigella sativa (25,
26), amino acids such as L-carnitine (27), phytoestrogens
(28), and specific diets (29-33). Despite the small amount of
evidence found on nutrients, whole foods, and plant compo-
nents, and the impact of their constituents on AITD, the
majority of these studies have positive results, with some
resulting in symptom resolution and resolution of diagnosis.

The paleolithic diet

The PD is a nutritional intervention based on the foods and
eating habits that would have been utilized during the
Paleolithic era (34, 35). New evidence reports the PD includes
eating lean meats and their organs, seafood, fruits, vegetables,
roots, small amounts of grains and legumes, as well as nuts
and seeds, mushrooms, and moss (34-36). It excludes domes-
ticated (dairy and refined foods such as sugars, flours, and
fine salts) processed, genetically modified, and canned foods
and ingredients (additives, preservatives, and anticaking
agents) (34, 35). This systematic review focused on gathering
evidence of Paleolithic interventions in AITD.

Materials and methods
Objective

Does the PD influence reduction of Abs and improvement
in thyroid hormones in adults who have autoimmune thy-
roid disease compared to standard of care? (Table 1).

Table 1. PICO outline.

P Adults with autoimmune thyroid disease

| Paleolithic diet

C Standard of care (T4 therapy) / conventional therapy

0 Reduction of thyroid Abs (TPO, Tg, TSHR) and improvement in

thyroid hormones (T4, TSH, T3)

Abbreviations: TSH, thyroid stimulating hormone; TSHR, thyroid stimulating
hormone receptor; Tg, thyroglobulin; TPO thyroid peroxidase; T3, triiodothy-
ronine; T4 thyroxine.

Study inclusion criteria

Inclusion criteria is defined as adults 18 years or older, study
population with either HT or GD/Basedow’s diagnosis and
prescribed or not prescribed conventional T4 therapy; stud-
ies defining a diet that is Paleolithic, of ancestral in nature,
or defined as Paleo; studies that are RCTs; study outcomes
of an improvement of AITD, no effect on AITD, or negative
effects on AITD; studies limited to English language, and
studies and trials that may include standard of care/conven-
tional T4 therapy for comparison to the PD.

Study exclusion criteria

Exclusion criteria is defined as studies whose study popu-
lation are children and adolescents under 18years of age,
animal studies, duplicate records, studies that are not rele-
vant to study population such as comorbidities describing
diabetes type 2 mellitus, cardiovascular disease, mental
health conditions, or other comorbidities, ongoing incom-
plete trials, proposed study designs or study intervention
designs and unpublished doctoral papers or thesis.

Search strategy

Relevant electronic databases, registers, websites, and other
data sources were reviewed from inception (Ist of September,
2021) to completion (31st of March, 2022) including
PubMed, Science Direct, Google Scholar, Biomed Central,
Research Gate, academia.edu, Cochrane library, EBSCO,
Europe PMC, and Google search engine. The searches were
reviewed to identify studies that might warrant inclusion.
The search strategy was limited to the English language.
The search terms were used in different combinations by
all three researchers (JH, KD, and LJ) and results can be
viewed in Table 2.

Selection process

In total, 25 articles were identified. A summary of results
and selection processes can be reviewed in Table 2.

The research team excluded a total of 17 articles. The
first article excluded lacked evidence of the PD influencing
AITD (40), while another one only had mentions of dietary
protocols similar to the Paleolithic lifestyle (32) and did not
actually specify Paleo as the primary diet protocol. The
third article excluded was a conference abstract (52) but
was later identified as a peer-reviewed study and was
re-included (45). Another article was excluded because it



Table 2. Search terms and results.
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Researcher #1 JH

Database Search Term Rt Rv Study Link
Google Scholar "Hashimotos" OR "thyroiditis" AND "paleo" OR "ancestral 31 3 Sabljak (37), Kostiukow et al. (38),
diet" OR "caveman" OR "hunter-gatherer" -dog, -mice, Shidlovskyi et al. (39)
-rat, -rodent, -animal, -book
Google Scholar "iodine" AND "thyroid" AND "paleo diet" OR "ancestral 46 2 Hoffman (40), Keestra et al. (41)
diet" OR "hunter-gatherer" -dog, -mice, -rat, -rodent,
-animal, -book
Google SE "paleo diet" "case report" "thyroid" 4 4 Whitfield et al. (42), Abbott et al. (29),
Al-Bayyari (43), Avard & Grant (44)
Google SE "ancestral diet" "case report" "thyroid" 2 2 Arick (45), Brogan et al. (46)
Google SE Site:gov "paleo diet" AND "retrospective” AND "thyroid" 4 2 Connor (14)
AND abstract Zaman et al. (47)
Google SE Site:gov "paleo diet" AND "epidemiological" AND "thyroid" 4 1 Manousou et al. (40)
AND abstract
Google SE Site:gov "ancestral diet" AND "randomized controlled trial" 3 1 Arick (45)
AND "thyroid" AND abstract
PubMed hashimotos and diet case report 37 1 Dolan et al. (17)
Researcher #2 KD
Database Search Term Rt Rv Study Link
PubMed Hashimoto’s AND Thyroiditis AND diet 3 1 Wojtas et al. (48)
Google Scholar “Graves disease AND “Paleo diet” 47 1 Whitfield et al. (49)
Science direct Hashimoto’s AND Thyroiditis AND “paleo diet” 1 1 Avard and Grant (6)
Researcher #3 LJ
Database Search Term Rt Rv Study Link
PubMed ("hashimoto disease"[MeSH Terms] OR ("hashimoto"[All 169 1 Wojtas et al. (48)
Fields] AND "disease"[All Fields]) OR "hashimoto
disease"[All Fields] OR ("hashimoto s"[All Fields] AND
"thyroiditis"[All Fields]) OR "hashimotos”
PubMed ("diet, paleolithic"[MeSH Terms] OR ("diet"[All Fields] AND 27 2 de Menezes et al. (16)
"paleolithic"[All Fields]) OR "paleolithic diet"[All Fields] Manheimer et al. (39)
OR ("hunter"[All Fields] AND "gatherer"[All Fields] AND
"diet"[All Fields]) OR "hunter gatherer diet"[All Fields])
AND ((ffrft[Filter]) AND (randomizedcontrolledtrial[Filter]
OR systematicreview[Filter]))
PubMed (("diet"[MeSH Terms] OR "diet"[All Fields]) AND "thyroid"[All 21 2 Liu et al. (50)
Fields] OR "thyroid usp"[MeSH Terms] OR ("thyroid"[All Ostrowska et al. (45)
Fields] AND "usp"[All Fields]) OR "thyroid usp"[All
Fields] OR "thyroids"[All Fields] OR "thyroid s"[All Fields]
OR "thyroidism"[All Fields] OR "thyroiditis"[MeSH Terms]
OR "thyroiditis"[All Fields])) AND
((randomizedcontrolledtrial[Filter]))
PubMed (("diet, paleolithic"[MeSH Terms] OR ("diet"[All Fields] AND 1 1 Manousou et al. (51)

"paleolithic"[All Fields]) OR "paleolithic diet"[All Fields]
OR ("paleo"[All Fields] AND "diet"[All Fields]) OR "paleo

diet"[All Fields]) AND "tsh"[All Fields]) AND
(randomizedcontrolledtrial[Filter])

Abbreviations: SE, search engine; Rt, result; Rv, reviewed.

was a university paper and had not yet been accepted into
a preprint database or peer-reviewed journal (53). Three
articles were excluded because they could not be found in
English (37-39). Another article was excluded because it
was a proposed dietary intervention (54). Additionally, other
articles were excluded due to having no relation to the
inclusion criteria (41, 50, 55-57). Furthermore, the removal
of duplicate studies was conducted. In total, eight published
studies met the inclusion criteria and were eligible for data
extraction (29, 42-46, 51, 58).

Quality assessment and screening

The methods used to determine which studies were eligible
for inclusion and exclusion were conducted by three reviewers
who compared the characteristics (participants, interventions,
outcomes, and methods) of each study. The initial screen was
performed by the primary screener (JH) to exclude any

articles that were identified through the search that did not
meet criteria. Two additional reviewers (KD and LJ) also
conducted separate screens, and reviewers independently
reviewed the abstract of the remaining papers, appraised
papers for best evidence, and assessed for bias. Risk of bias
was conducted using the SIGN checklists and JBI critical
appraisal tools (59, 60). All articles were assessed for inclusion
to include the PD and improvements of Abs in AITD.
Reviewers screened through each article and extracted those
which the description of the PD was not aligned with a PD.

The flow of research and the screening process of the
studies are provided in Figure 1.

Possible causes of diversity in the literature may be
the different forms of the PD being used in research.
Therefore, it was important for the authors to be direct,
clear, and specific on which available literature was used
to evaluate the impact of the PD on AITD Ab and thyroid
hormone levels. Due to the scarcity of research of PD
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Electronic Database Searches:

PubMed, Science Direct, Google Scholar, Biomed Central, Research Gate,

academia.edu, Cochrane library, EBSCO, Europe PMC, and Google search engine.

Records after duplicates removed: n=20

Number of RCTs found: n=2

Number of case reports found: n= 7

Number of epidemiological studies found: n= 1

Number of systematic reviews: n=3

Number of observational studies and clinical trials: n=2
Number of reviews: n=1

Number of theses found: n=2

Protocols found: n=1

Abstract posters found: n= 1

p— Articles searched: n = 400
9 Articles identified: n= 25
® n=20
o n=20

Articles screened: n =20

Non-English: n=13
Articles excluded: n=10

Dietary Intervention: n= 1

Articles assessing only Paleo diet: n= 1

Articles assessing only Autoimmune thyroid disease: n = 1
Conference abstract/university paper: n = 2

Not related to study population: n=5

!

Full access articles accessed, English: n= 17

L .

Total Studies: n=7

l

Re-included: n=1

Articles assessing Paleo diet and Autoimmune thyroid di

Articles assessed for bias:

Figure 1. Systematic review flow diagram.

and AITD, researchers used extreme caution and sensi-
tivity when reviewing the available research.

Intervention characteristics

The main characteristics of the study population and inter-
vention are listed in Table 3.

Tools for assessing and eliminating bias

The JBI uses critical appraisal tools for use in systematic
reviews when analyzing available literature from case studies
(59). It critically appraises how case studies are judged and the
effectiveness of such studies to be used in practice (59). JBI
tools incorporate a process of appraisal by use of questions and
checklists to better assess the information being reviewed (59).
Hence, all case studies included in this systematic review have
been critiqued by the JBI critical appraisal tool to assess for
reporting quality as well as bias. The SIGN tool is a similar
critical appraisal tool that addresses randomized controlled
trials, their reporting quality, as well as the risk of bias (60).
Both JBI and SIGN tools were used to assess the literature.

Results

All studies included diet instructions given in person, mea-
surement of lab biomarkers, and PD components. Six of the
eight studies were case reports (42-46, 58), while one was

a pilot study (29) and the other a prospective RCT (51).
The pilot study included 17 individuals and the prospective
RCT included 35 individuals respectively (29, 51). All studies
consisted only of female participants who were tested for
thyroid hormones and Abs with the exception of one (51).
Furthermore, protocols ranged from 8-60weeks, with average
protocol equating to 32.25 weeks.

Significant improvements were identified in one particular
case study including a reduction of TSH by 36.4%, Tg Ab
by 47.4%, TPO Ab by 28.9%, and an increase in total T4
(T-T4) by 21.5% and total T3 (T-T3) by 33.3% in just
8weeks (42). Four studies showed clinical improvement of
both HT and GD Ab and resolution of diagnosis over a
12week to 24month period; reduction in TSH and TPO
Ab (43), normalized TSH and Tg Ab, and reduction of TPO
Ab (44), resolution of GD diagnosis via negative TSHR Abs
and normalization of T4 and T3 (46), and resolution of HT
diagnosis via normalization of TSH, and both Tg and TPO
Abs (58). Arick (45) found an improvement in HT Tg Abs.
Manousou et al. (51) stated there were not significant dif-
ferences in TSH, T4, and T3 between groups, but when
they did longitudinal analyses, TSH and FT4 increased in
the PD group and they found T3 decreases in the PD group
after the first 6 months. Additionally, Abbott et al. (29) found
no significant changes in HT thyroid hormones or Abs, but
noted a significant improvement in health related quality of
life (HRQL) and symptom burden. In total, six of the eight
studies (75%) showed considerable improvements in both
HT and GD Abs and resolution of both HT and GD
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Study Intervention T (n) Age G Assessment Technique Outcome
Abbott et al. (29)  10-week online health n=16 20-45 F SF-36, MSQ, HRQL, CBC, +  Significant improvement in HRQL
coaching AIP protocol CMP, TPO, Tg, TSH, T4, . Decrease in MSQ
added meditation and PA, T3, and CRP. +  29% reduction CRP
GF, added food + No significant differences in thyroid
components, and function
increased phytonutrients.
Al-Bayyari (43) Modified Autoimmune n=1 49 F Anthropometrics, FBG, Fl, - Significant (p <0.05) reduction in
Paleo low-calorie diet non-HDL, HDL, Tg, T4, anthropometrics, Fl, TG, non-HDL, TSH,
(1200 kcal; decreased T3, TSH, and TPO and TPO
CHO % / increased PRO « T3 and T4 remained normal
%/) GF and added - Significant elevation in HDL
phytos for 6 months.
Arick (45) Anti-inflammatory n=1 34 F TPO, Tg, TSH, T4, T3, RT3, + Increased energy
ancestral diet, B12, D3, WT, lipid, + Weight loss of 15 pounds
recommendations to ANA, DHEA, diurnal - Tg returned within reference range
reduce PA and increase and salivary cortisol - Salivary cortisol increased
strength activity, added + Increase in DHEA
phytos, and added
supplements for
12 weeks
Avard and Grant PD- GF, GrF, added food n=1 23 F TSH, Tg, TPO, T4, Fe, Zn, + Clinical improvement in her symptoms
(6) components, increased D3, B12, methylation, +  Return to functional daily life
PRO %, added and N-Acetyl Cysteine »  Normalization of TSH
supplements, food - Significant reduction in Tg and TPO
components, and
phytos, and increased
PA.
Brogan et al. 6 months ancestral type n=1 34 F TSH, T3, RT3, T4, Tg, TPO, -+ Signs and symptoms disappeared
(10) diet, added supplements D3, DHEA, Bvs, sulfate, » Fatigue and low libido normalized
and phytos, practice of Zn, Cu, Se, Fe, cortisol, . T3 and T4 normalized
kundalini yoga, avoidance MTHFR mutation, and
of toxicants. Carnitine panel
Dolan et al. (17) PD- GF, GrF, added phytos, n=1 34 F D3, T4, TSH, T3, TPO, and +  Resolved symptoms
supplements, and food Tg »  Normalized TPO
components, increase + Decreased Tg
PA and meditation for
5months.
Manousou et al. PD with added phytos for n=35 N/A F 24-UIC, 24-UIE, T4, T3, «  24-UIC and 24-UIE had decrease
(40) 24 months. and TSH «  FT3 was lower
Whitfield et al. 60Day PD Trial, GF with n=1 39 F Anthropometrics, MSQ, +  TSH decreased by 36.4%,
(49) decreased CHO % / CBC, lipid, CMP, TPO, + T-T4 increased by 21.5%,
increased PRO %, added Tg, TSH, T4, and T3 » Tg decreased by 47.4%, TPO

supplements, phytos, and
food components.

decreased by 28.9%, T-T3 increased by
33.3%,

+  HDL decreased by 31.64%,

»  TC decreased by 14.9%,

+ LDL decreased by 8.9%

+  BW decreased by 11.5%

Abbreviations: BMI, body mass index; PD, Paleolithic Diet; GF, gluten-free; GrF, grain-free; %, percentage, CHO %; carbohydrate percentage; PRO %; protein
percentage; phyto, phytonutrients; AIP, autoimmune protocol; PA, physical activity; D3, vitamin D3, B12, vitamin B12; Bvs, B vitamins, Fe, iron; Zn, zinc; Cu,
copper; Se, selenium; WT, weight; BW, body weight; ANA, antinuclear antibody; MSQ multi-symptom questionnaire; HRQL, health related quality of life; HDL,
high density lipoprotein; LDL, low density lipoprotein; non-HDL or TC, total cholesterol; Fl, fasting insulin; FBG, fasting blood glucose; CRP, C-reactive protein;
CMP, comprehensive metabolic panel; CBC, complete blood count; TSH, thyroid stimulating hormone; TSHR, thyroid stimulating hormone receptor; Tg, thy-
roglobulin; TPO thyroid peroxidase; T3, triiodothyronine; T4 thyroxine; RT3, reverse T3; DHEA, dehydroepiandrosterone; G, gender; F, female; T, total.

diagnoses (42-46, 58). Results may be associated with the
level of compliance from study subjects.

There were many similar dietary components amongst
interventions, which can be viewed in Table 4. Five of the
protocols mentioned avoiding gluten (29, 42-44, 58). Four
supplemented vitamin D3 (42, 45, 46, 58). Three studies
mentioned methylation support (44, 46, 58), three supple-
mented vitamin C (44-46), and three supplemented essen-
tial fatty acids, DHA/EPA (45, 46, 58). Two studies
supplemented magnesium and zinc (44, 58), two supple-
mented various forms of selenium (44, 46), and two sup-
plemented probiotics (46, 58). Equally, additional food
components were also added: three added bone broth (29,
42, 44) and two added fermented foods (29, 44).

Furthermore, all protocols increased phytonutrients and
promoted weight loss (29, 42-46, 51, 58). It can be inferred
that while new evidence states a PD includes small amounts
of grains, avoiding glutinous grains may have tremendous
benefits. Supporting AITD with supplements such as vita-
min D, vitamin C, fatty acids, magnesium, zinc, selenium,
methylation or B vitamins, and probiotics may also be
beneficial. Finally, including bone broth, fermented foods,
and higher intakes of phytonutrients may be critical for
positive results. Two studies with total HT and GD reso-
lution used a combination of seven of these recommenda-
tions, and it may be concluded that the addition of
supplements, food components, and exclusion of gluten
may influence AITD outcomes (46, 58).
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Table 4. Supplemental and additional food component protocols.

Study GF VD VC FAs Mg Zn Se Pro Broth FFs Methyl +Phytos
Abbott et al. (29) X X X X
Al-Bayyari (43) X X
Arick (45) X X X X
Avard & Grant (44) X X X X X X X X X
Brogan et al. (46) X X X X X X X
Dolan et al. (55) X X X X X X X X
Manousou et al. (48) X
Whitfield et al. (42) X X X X

Abbreviations: GF, gluten-free; VD, vitamin D3; VC, vitamin C; FAs, essential fatty acids; Mg, magnesium; Zn, zinc; Se, selenium; Pro, probiotics;
Broth, bone broth; FFs, fermented foods; methyl, methylation or B vitamins; +Phytos, increased intake of phytonutrients.

Table 5. Integrative protocols.

Mindful
Study Ty - PAl -T + PAI +T + Ty Duration Meditation
Abbott et al. (29) HT X X Outdoor Activity X
Al-Bayyari (43) HT
Arick (45) HT X X X Strength
Avard & Grant (44) HT X X Walking 3x/wk
Brogan et al. (46) GD X Yoga X
Dolan et al. (17) HT X X Exercise 3-4x/wk X
Manousou et al. (51) N/A
Whitfield et al. (49) HT

Abbreviations: PAI, physical activity intensity; PA, physical activity; T, time; Ty, type; +, increased; -, reduced/decreased; wk, week; HT, Hashimoto’s thyroiditis;

GD, Graves’ disease.

There were mixed opinions on the type of exercise com-
ponent in these studies, which can be viewed in Table 5.
While Arick (45) reduced the exercise intensity and length
of time, and increased strength training time, Avard and
Grant (44) encouraged gentle walks 3 times per week, and
(58) encouraged exercise for at least 20 minutes, 3 to 4
times per week. Abbott et al. (29) found improvements in
physical functioning components and encouraged increas-
ing time outdoors. Brogan et al. (46) encouraged yoga
practice (physical exercise with meditation), while the
remaining studies mentioned no exercise. None of the
studies gave specific exercise routine instructions but rather
suggested exercise in general minimal effort. We can con-
clude from this evidence the minimal recommended
amount of exercise is 3 times per week at 20 minutes, while
style types for GD are kundalini yoga, and HT are walks,
strength training, participating in outdoor activities, and
general exercise movement (29, 44-46, 58). Furthermore,
two more studies encouraged mindfulness meditation (29,
58). Complete resolution of AITD was achieved in two
studies and they both utilized minimal exercise and med-
itation (46, 58). Despite the limited evidence, these eight
studies demonstrate that the PD may contribute to devel-
oping personalized nutrition support that has a positive
impact on AITD.

Discussion

This is the first systematic review to study the potential ben-
efits of the PD and the effects it has on AITD. Crucial pro-
tocol elements for disease improvement and resolution are
the inclusion of Paleolithic or ancestral diet components,
added supplements, added food components, the exclusion of
modern day foods and ingredients, participating in minimal
physical activity and mindfulness meditation, increasing

phytonutrient intake, and excluding gluten. Additionally, pro-
tocol length, proper evaluation of AITD clinical status, and
client compliance are vital for disease improvement and
resolution.

Protocol length, evaluation, and compliance

Evaluation of all thyroid biomarkers (T3, T4, RT3, TSH,
TSHR, Tg, and TPO Abs) should be taken into account
and it is suggested to also assess lipid panels (TC, TG,
LDL, HDL, and CRP). Nutrient panels should include B
vitamins, vitamin D3, vitamin C, essential fatty acids, zinc,
selenium, and magnesium. Other lab markers could
include a comprehensive metabolic panel, cortisol, DHEA,
ferritin, copper, and CBC evaluation. Similarly, protocol
length and compliance should be considered because they
may alter results. We report the average protocol length
should consist of a minimum of 8 months and compliance
to intervention should be strictly enforced for maximum
results.

Protocol elements

The addition of supplemental nutrients is proposed in
many papers with positive results on AITD (7-11, 13, 15).
A real PD would have consisted of 100% organic, chemical
free foods in their natural form to support thyroid metab-
olism (i.e. seafood, vegetables, and moss as a natural source
for iodine; lean meats and nuts as a natural source of
selenium and zinc; mushrooms as a source of vitamin D;
meats, herbs, roughage, and seaweeds as a source of B
vitamins; colorful vegetables and fruits as source of vitamin
C and phytonutrients; and legumes and grains seasonally
contributing phytoestrogens). We've shown that although
research is limited, all the protocols that included



supplements illustrate positive results ranging from general
improvement of AITD hormone and Ab markers to reso-
lution of AITD diagnosis (29, 42-46, 58).

Including extra food components, increasing phytonutri-
ents, and maintaining specific dietary macronutrient per-
centages have also shown to positively influence AITD. Here
we report three studies that decreased carbohydrate per-
centage and increased protein percentage in their protocols
(42-44), added fermented foods (29, 44), as well as included
higher intakes of plant phytonutrients (29, 42-46, 51, 58).
During the Paleoithic era individuals would have been lim-
ited from refrigeration and research suggests Neanderthals
may have resorted to fermentation as a resource to preserve
foods (61). Moreover, we know that Neanderthals consumed
carbohydrates and were not documented to discriminate
against food groups (48, 49, 62). Nonetheless, they preferred
to consume high ranking seasonally fresh plants that were
non-domesticated in nature, high in phytonutrients, and
lower in starch (low ranked) to help counteract their higher
protein diets (48, 49, 62).

Five of the AITD protocols mentioned gluten avoidance
showing improvements on AITD outcomes (29, 42-44, 58).
Interestingly, gluten would have been an issue during the
Paleolithic era. Researchers are now finding celiac disease
haplotype rs13098911 gene variant stems from Neanderthals
(63). As well, during the Neolithic era wheat only existed
in a quarter of the world in Eurasia (64). Additionally,
1st-2nd century skeletal remains have revealed gluten intol-
erance (65). This may indicate that celiac disease could date
back even further. Thus, removing gluten is essential for a
PD protocol and to rebalance AITD hormones and Abs (14,
29-33, 42-46, 51, 58).

Limitations

The majority of the evidence came from case reports, lim-
iting the number of study subjects and decreasing the
ability to generalize the PD protocol in large populations.
Thus, larger scale studies are needed as the current evi-
dence does show positive results in improving thyroid
hormone levels, reducing thyroid Ab biomarkers, and AITD
resolution.

One concerning limitation is that all studies included
only female subjects, which may be construed as prejudice,
limiting the ability to generalize the benefits of the PD
across both genders. Research suggests AITD predomi-
nantly develops in females (66), which suggests that estro-
gen may be a component (1). However, HT is higher in
older females, which may eliminate that theory (1). Studies
have shown that one of the two X-chromosomes in females
is randomly inactivated by methylation (66), which is a
normal 50/50 gene inactivation. However, skewed
X-chromosome inactivation is abnormal and represents a
positive selection for the mutant gene. This may suggest
that methylation supplementation could be useful in AITD
cases. As well, X-chromosome contains FOXP3 and CD40
genes (66), which are also proposed AITD genes. (67)
found that inactivation of the X-chromosomes was present
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in 34% of subjects with AITD. Therefore, testing for genes
when investigating AITD cases could be considerably
significant.

Finally, two studies measured TSH, T4, T3, R-T3, and
Tg and TPO Ab in relation to the PD (45, 51). They both
did not focus solely on thyroid disease. One did not measure
any thyroid Abs (51), while the other measured both Tg
and TPO Ab, but only saw a reduction of Tg Ab (45). Their
inclusion may be construed as biased because it assesses
T4, T3, and TSH as negative predictors to indicate the PD
depletes iodine (51), while the other (45) measures TSH,
T4, T3, R-T3, and Tg and TPO Ab, to assess chronic fatigue
syndrome in addition to HT.

Conclusion

After structured evaluation of dietary interventions consist-
ing of the PD on the effects of AITD, it was concluded that
PDs of ancestral nature have a remarkable impact on thyroid
Ab. The addition of specific nutraceuticals and food com-
ponents, while increasing phytonutrient intake and lowering
carbohydrate intake (particularly starches), and the removal
of gluten can further improve AITD. The characteristics of
the PD are a multicomponent lifestyle intervention that
demonstrates an intervention that can be delivered to the
AITD community to reduce symptoms, improve thyroid
homeostasis, and improve overall quality of life. Thus, there
is a strong need for future research with large-scale ran-
domized control trials utilizing the PD to help create clinical
nutrition therapy guidelines for AITD (47).
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