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Supplements

- Safety

- Any potential for rare side effects —
repletion x 90 days

- Recheck? Yes, if very abnormal

- FDA regulations = Good
Manufacturing Processes (GMP)

« Fullscript Website

Is the Therapy EHeclive?

Therapy Safe?
g

Contact us

To order supplements, yau can go
garectly through our Fullsoipt
ACCount
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JB 17-year-old

- Fatigue
- Onset post-Covid, ME/CFS criteria w “brain fog”
- Anxiety, OCD (“vomiting phobia”)
- Sertraline 50mg/day correlated w some improvements, + therapist
- Gl: postprandial gas, bloating and nausea, food “just sits there” + reflux.
- Gluten = bloating/abd pain/diarrhea
- Stools: 2x/d, soft, “easy” to pass,
- No blood in stools, weight loss or trouble swallowing
- Gl 2 yr ago, trialed H2 = some improvements, not rec rx long-term
- Missing events + school
- Family all on functional medicine journey
- Meds: sertraline + OCP

(5
HPI

- SLEEP:
- 10pm-7am, melatonin, no snoring/apnea/restlessness/wakings
- Naps 50% of days 4:30-8pm
- Screen:
- JB + mom, “Reasonable” - some scrolling + phone at night in room
+ Nutrition
- Avoids:
+ Gluten mostly
- Caffeine
- Minimal meat
- Breakfast: eggs, protein/energy bar
- Lunch: premade salad from target + nuts
- Dinner: eats separately not with family - sandwich, frozen packaged pot pie/pizza, mac + cheese
- Snacks: trail mix, chips, berries, chocolate, Lay's chips
- Drinks: herbal tea, sparkling water
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]
HPI

- Family History

- Father and PGM: Hashimoto’s

- Both sides: anxiety, depression, addiction, eating disorders
- Mother w gluten/lactose intolerance

- History - Birth and Early Childhood
- 39 wk SVD
- BF x 2 mo, spit up w formula - switched to hydrolyzed
- bx ear infections age 1-3
- Appendectomy age 10

Timeline “story”

- Antecedents
- Family history autoimmune and mental health
- Formula, antibiotics, appendectomy

- Triggers T :
. COVID _s._ﬂ_; SRR UNCTIONAL MEDICINE TIMELING
- Mediators

- Processed foods, SSRI, OCP
- Sleep schedule, screen use
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Zinc conditions

* - Immune system
u@u -Brain

- Taste

- Gut healing — heals enterocytes

11

Zinc - Immune Skin
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- Eczema

- Zinc necessary for formation of epidermal tight junctions

- Zinc supplement reduces Th2 cytokine expression and serum IgE levels

- Low zinc associated w AD, supplement studies mixed, meta 16 studies (Gray 2019)
- Acne:

- Zinc anti-inflammatory, sebostatic and inhibits Cutibacterium acnes

- Zinc beneficial in 10/14 acne studies, meta-analysis (Dhaliwal, 2020)

12
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Zinc — Immune System *

- URI

- Modestly reduced duration of URI symptoms if used early, but not incidence,
Cochrane, 34 studies, n=8526 (Nault, 2024)

- Zinc inhibits virus replication

+ Autoimmunity

- Systematic reviews and meta-analyses consistently report lower serum and
plasma zinc levels in children with autoimmune diseases (Wessels)
- Pediatric nephrotic syndrome: zinc supplementation significantly reduced

relapse rates, prolonged disease-free intervals, and decreased
hospitalizations, meta-analysis (Lupu, 2025)

13
Zinc immune mechanisms *
- Immune System Function
- Essential for the development, differentiation, and function of T cells, B cells, leukocytes
- Immune System Regulation
- Regulates nuclear factor kappa B (NF-kB) master regulator of pro-inflammatory cytokines
- Zinc supplementation
« Zinc supplementation correlated w sig decreases in CRP, hs-CRP and TNF-a, IL-6, meta 35
RCTs, n=1995 (Jafari, 2020)
14
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r /]
Zinc in ADHD . ;:

- Children w ADHD = trend to lower zinc levels (association)

- meta, 22 studies, n=2428 subjects (NOT sig, but was sig w 1 study
removed), (Ghoreishy, 2021)

- Zinc supplement

- Zinc sup = improved total ADHD scores (p = 0.04) but not subscales, 6
RCT, n=489 children, (Talebi, 2022)

- Stimulant + zinc vs stimulant alone = greater reduction in ADHD scores
(p =0.03), 4 RCT

Zinc mechanism brain health =
- Zinc (Lepping, 2010)

- binds to dopamine transporter (DAT) sites (His-193, His-375, Glu-396)
- conformational changes result in non-competitive blocking of dopamine uptake

16
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Zinc Conditions Taste

- Taste improved with zinc supplement (p=0.0002), meta,12 RCT and
n=938 adults (Mozaffar, 2023)

- Zinc deficiency independently related to picky eating (p = 0.037), cross-
sectional, n=201 children (Chao, 2021)

- Gustin taste receptor — zinc dependent
- Taste bud development and maintenance — zinc dependent

11/14/2025

17

Zinc and Copper Test

A

-Lab: serum zinc and copper
«FM goal 100 zinc/ 100 copper mcg/dL

-Inverse relationship

Cu

/

18
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JB Zinc

- Zinc 80/ Copper 221 (OCP)
- ONE MV Pure Encapsulations 25mg zinc/day

- Foods — nuts, seeds, tofu, meat

DME”

2
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Nutrient Labs

«ZInc
-Carnitine
-Omegas
Vitamin D
elron
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Carnitine — Mitochondrial Cofactor

Frge Fatly

L arruiiom FiBR!

L Carrvima

21
Carnitine
- Mitochondrial Insufficiency vs Congenital Severe Mitochondrial Disease
- Many signs insufficiency:

- Low-tone: constipation, gross-motor delay, core-tone, speech-delay (articulation,
apraxia), drooling, breast-feeding difficulty, fatigue, exercise-intolerance, height
growth, strabismus

- Sensitive to stressors: post-infectious fatigue, toxin exposure, unusual
regressions

- Mitochondria SENSITIVE to stressors:

- Food flavors/dyes, Hyperglycemia, High-fat diets, Environmental (Pesticides,
Solvents, Air pollutants, Endocrine disruptors, Heavy metals)

- Valproic acid, Risperdal, Acetaminophen (NAPQI) (Chrgis, Bashir, Hu)

22
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Carnitine

+ Autism
- Mitochondrial insufficiency greater in autism vs controls (Khaliulin, 20215)

« Cyclic Vomiting Syndrome
- Coenzyme Q10, L-carnitine, B2 x 4 mo, in addition to 1%t line therapies (Up to Date, Li 2025)
- CoQ10, B2, Magnesium, Vit D (NASPGHAN, Karrento 2025)

- Fatigue

- Significant reductions in fatigue w supplementing L-carnitine,Co-Q10, NADH, small sample
sizes and methodological issues, meta 14 studies, n=809 (Dorczok, 2025)

23
Carnitine Test
-Lab: FM goal Total carnitine is > 40 umol/L
?
) _-’.-:: bigcl|ni
s
24
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JB Mitochondria

- Carnitine total 28 (27-73), FM goal > 40 umol/L
« Rx Carnitor (levocarnitine) tablets 330mg, 3/day x 90 days
- Avoid Mitochondrial harms
- Use fan for volatile organic compounds or non-toxic nail polish

Levocarnitine oid

Tablets USP

Dosage: Sec packaga insan
Stpre ai comtrolled room emperahue (257C),
Bon LUER

o ey Db by

25
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Nutrient Labs
«ZInc
-Carnitine
Omega 3's
Vitamin D
elron
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Omega 3's u@,

- Brain Health

- Concussion, preclinical (2024 Valero-Hernandez)

- Intelligence and language in term infants 47 studies (Liu, 2025)

- ADHD, Chang, 7 RCT, n=534, (Chang, 2018)

- Autism, cluttering speech and hyperactivity, umbrella of 7 metas (Abbasi, 2024)
« Inflammatory Issues

« Autoimmune
- Higher infant omega3 = Lower risk of islet autoimmunity, n=8678 (Niinisto, 2021)
- Reduced JIA activity, pro-inflammatory cytokines (IL-1, TNF-a) and NSAID requirements, 2g/d
x 12 wks, n=27 children, open-label (Gheita, 2012)
- Metabolic
- Triglycerides, BMI, 9 RCTs, n=595 (Musazadeh, 2023)
- LFT’s, US steatosis, BMI, 6 RCTs (n = 378 children w NAFLD) (Dionysopoulos, 2023)

11/14/2025

27
Omegas 3 Mechanism, Cell Membranes t@!
- Brain Health
- Cell membrane fluidity = neurotransmission and synaptic plasticity
Vg
28
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Omega 3 Mechanism, Anti-Inflammatory

o3

29

Omega 3 Mechanism, Anti-Inflammatory
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Omega 3's Test

-Lab: Omega Check (Quest) > 5.4% total
EPA+DPA+DHA

B
MORLDIC
HATHEALS
ULTIMATE
DM

2 K==
.

11/14/2025

JB

- Omega Check 2.5, goal > 5.4

- Supplement 1000mg = 1 cap/day x 6 mo

- Foods

1 Flax Seeds 2 Chia Seads
A0EM A o s T A O
- el |
bk I

3 Fish (Salmon) | & walnats
AR &) 394y L0175
e g P o
Fy- T i
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«ZInc
«Carnitine
-Omegas
Vitamin D
elron
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Vitamin D

- Personalization:
- Latitude, sunlight, skin tones, diet, sunscreen
- Medications (anti-seizure meds, steroids)
- Genetic variants (VDR, CYP2R1, CYP27B1)
- Elevated BMI = require 2-3X more vit D

. L <
NTER SUNLIGHT & VITAMIN D

g AT

34
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Vit D, Bones B L,%FJ

- Bone Health
« Vit D supports Calcium absorption
+ Added K2 directs the calcium to bones (vs vascular calcification)

35

Vit D, Immune

- Autoimmune

- D 2000 1U/d sig reduced autoimmune diseases by 22% over 5 yrs, VITAL trial, RCT, DB,
PC, n=25,871 US adults (Hahn, 2022)

- Eczema
- D reduced eczema vs controls (p < 0.01), 11 RCTs (n=686) (Nielsen, 2024),
« llinesses

- D reduced respiratory tract infections, particularly in children (Endocrine Society) (Demay,
2024)

- Asthma

- D reduced asthma exacerbations, especially in children, improved FEV1, but did not change
ACT, 10 RCTs (n=1,349) (Liu, 2022).

36

©AllinaHealthSystems 18



Lec #6

11/14/2025

Vit D, Immune

- Cytokines: suppresses pro-inflammatory 1L-12, 1L-23, and IL-6
- T cells: supports anti-inflammatory Th1/Th2 balance + Treg cells
- Skin

- Upregulates stratum corneum ceramides

- Affects filaggrin protein expression

37

Vit D, Brain 2

- Mental Health

- Majority studies support potential positive influence of vitamin D on
mental health in children, Meta 24 studies (Glabska, 2021)
= Vit D1200 vs 400 IU decreased risk of internalizing problems at age 6 to 8
years n=346 RCT (Sandboge, 2023)

= Prenatal association—Prenatal vit D deficiency assoc w 2x increased odds
Autism in offspring (p < 0.05), meta, 35 studies (Avram, 2025)

38
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Vit D, Brain

- Mental/Brain Health:
- GABA expression
- BDNF support
« Anti-inflammatory
- Serotonin and dopamine

- upregulates tryptophan/tyrosine
hydroxylase 2

Tyrosine

Tyrosine
hrydroxylase

L-Dopa

Dopamine

AADC

Tryptophan

Tryplophan
hyydranylese

D
5-HTP

Serotonin

39
Vitamin D Test
- Lab:
» 25(0OH)D, FM goal 50-70 ng/mL
- Accepted Standard > 20 ng/mL adequate to 'k“’.’-ﬁ;,;;._;;,;rj’m.
prevent nutritional rickets + maintain bone e
health in otherwise healthy children. AAP, IOM
e E Super Daily*
| JJau, B
. wich K3 -i 3
i B0 1 (153 men)
i Per Drop
METRAT AN ILEM N
40
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Vit D food sources

Vitaesdn O 5 Food

i okl i u,.- A FEY
i e |

Am’i W @

41

JB Vit D

« D 22 ng/mL
- Vit D3 Rx 50,000 IU/week x 8 weeks
- ONE MV by Pure Encapsulations = Vit D 2000 IU/day

e
E
|8 e
ONE"
Kl -.-|I.||T|I- I
‘_:.-: = -

e

&

42
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-Carnitine
-Omegas
Vitamin D
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43
lron \@,
¥
« Iron supplement improved symptoms of
* Anxiety (d = 0.34)
* Fatigue (d = 0.34)
» Cognitive intelligence (d = 0.46), short-term memory (d = 0.53)
* Physical well-being (d = 0.42)
+ But not attention or depression
» Sig even when excluding those w ID anemia (ID may impact brain function
even before anemia).
°meta, 18 RCT studies, n=1408 (204 children) (Fiani, 2025)
44
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Tyrosine Tryptophan
Iron mechanisms
Tyrosine Tryprtophan
- Iron = essential cofactor for: """‘E"""" """‘;‘F““
- Tyrosine and Tryptophan hydroxylase e .
L-Dopa 5-HTP
- Iron = key cofactor in mitochondrial TCA and
ETC
L LT T e R AP e N T n mm 5. l iﬂ
45
lron Test
- Lab:
- Ferritin FM goal > 40-70 mcg/dL, validate w CRP, Iron studies, CBC
- Accepted standard thresholds for pediatric insufficiency:
« Ferritin 212 pg/L (<age 5) or 215 ug/L (> age 5), emerging evidence 20 ug/L
46
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lron Safety

- Toxicity — store safely
+ Microbiome

- High iron can decrease bifidoacteria/SCFA, increase pathogenic bacteria
- Oxidative Stress

- High iron = Fenton reaction (Fe2+ + H202) = OH radicals

- Low iron disrupts iron-containing antioxidants, increases (ROS)

47
JB Iron
- Ferritin 5.3, CRP 0.4
- Iron studies: iron low, iron sat low, TIBC high
- CBC: hgb 12.3, high RDW, low MCV
- PLAN: Rx Fer-in-sol 65mg elemental qod or qd x 90 days and recheck
48
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Lifestyle

Nutrients - (Labs)

Gut Health

Additional Work

5R Gut Healing

« Remove:
= Suspected bacterial overgrowth (breath test or microbiome stool test clues)
« Herbals Atrantil PRO + Motilpro (ginger, SHTP (careful w SSRI)) (Chedid, Brown)
- Food antigens (FODMAPS aware, see nutrition)
- Replace:
- Pancreatic elastase 265 (FM ped goal > 500, ref > 200), rx Creon digestive enzymes
+ Repair:
 L-glutamine and zinc carnosine (reduce permeability, repair mucosa) (Abbasi, Mahmood) Omega's
« Epi-integrity Powder, Gl Revive Caps x 2 mo
 Reinoculate:
- Repopulate: Fiber, Phytonutrients, Ferments
- Probiotics: Atrantil Pro includes Soil-based
- Rebalance: therapist, singing in shower

©AllinaHealthSystems 25
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A few more Labs......

- Screeners: CBC, LFT, Creatinine, SED WNL

- Celiac test TTG IgA WNL, IgA 32 (normal 55-300)
- Saccharomyces Boulardii

- TSH 1.86
- Thyroid peroxidase Ab 166 (<34), Anti-thyroglobulin Ab 1.8 (<1)

- Euthyroid Hashimotos: assoc w independent psychological
symptoms and TSH progression (Mussig, Peeters)

- Zinc, Vit D, Iron + Selenium (Pace, Dura-Trave, Garofalo)
- Aware of potential gluten-relationship (Pitichio)

51

Summary at 6 months out

- Fatigue — napping “only when she wants,” homecoming, nail shop
- Continue ONE MV
- Last ferritin 22 — continue iron and recheck in 4-6 mo
- Anxiety, OCD — mildly improved, + SSRI
- Recognizing influence of food on Gl sx + health empowering
- Bloating and reflux — much improved, + digestive enzymes
- Thyroid antibodies- follow antibodies/Zinc/D/Iron q 1-2 years, low gluten
- Empowered by knowledge and choices

52

©AllinaHealthSystems 26



Lec #6 11/14/2025

53

References Zinc Skin

- Gray NA, Dhana A, Stein DJ, Khumalo NP. Zinc and atopic dermatitis: a systematic
review and meta-analysis. J Eur Acad Dermatol Venereol. 2019 Jun;33(6):1042-1050.
doi: 10.1111/jdv.15524. Epub 2019 Mar 15. PMID: 30801794.

- Dhaliwal S, Nguyen M, Vaughn AR, Notay M, Chambers CJ, Sivamani RK. Effects of
Zinc Supplementation on Inflammatory Skin Diseases: A Systematic Review of the
Clinical Evidence. Am J Clin Dermatol. 2020 Feb;21(1):21-39. doi: 10.1007/s40257-
019-00484-0. PMID: 31745908.

- Wang CC, Wang WX, Wu PY. Oral zinc sulphate reduces the recurrence rate and
provides significant therapeutic effects for viral warts: A systematic review and meta-
analysis of randomized controlled trials. PLoS One. 2025 May 7;20(5):e0323051. doi:
10.1371/journal.pone.0323051. PMID: 40334186; PMCID: PMC12058182.

54

©AllinaHealthSystems 27



Lec #6

11/14/2025

References Zinc Immune System lliness

- 2024: Nault D, Machingo TA, Shipper AG, Antiporta DA, Hamel C, Nourouzpour S, Konstantinidis M, Phillips E, Lipski EA,
Wieland LS. Zinc for prevention and treatment of the common cold. Cochrane Database Syst Rev. 2024 May
9;5(5):CD014914. doi: 10.1002/14651858.CD014914.pub2. PMID: 38719213; PMCID: PMC11078591.

- 2016: Lassi ZS, Moin A, Bhutta ZA. Zinc supplementation for the prevention of pneumonia in children aged 2 months to 59
months. Cochrane Database Syst Rev. 2016 Dec 4;12(12):CD005978. doi: 10.1002/14651858.CD005978.pub3. PMID:
27915460; PMCID: PMC6463931.

- Imdad A, Rogner J, Sherwani RN, Sidhu J, Regan A, Haykal MR, Tsistinas O, Smith A, Chan XHS, Mayo-Wilson E, Bhutta
ZA. Zinc supplementation for preventing mortality, morbidity, and growth failure in children aged 6 months to 12 years.
Cochrane Database Syst Rev. 2023 Mar 30;3(3):CD009384. doi: 10.1002/14651858.CD009384.pub3. PMID: 36994923;
PMCID: PMC10061962.

- Jafari A, Noormohammadi Z, Askari M, Daneshzad E. Zinc supplementation and immune factors in adults: a systematic
review and meta-analysis of randomized clinical trials. Crit Rev Food Sci Nutr. 2022;62(11):3023-3041. doi:
10.1080/10408398.2020.1862048. Epub 2020 Dec 24. PMID: 33356467.

- Lupu A, Starcea IM, Jechel E, Gavrilovici C, Mocanu A, Streanga V, Salaru DL, Nedelcu AH, Burlea SL, Stoleriu G, Sasaran
MO, Anton E, Lupu VV. The Role of Zinc in the Evolutionary Pattern of Pediatric Nephrotic Syndrome: A Meta-Analysis. Nutr
Rev. 2025 Jun 30:nuafl06. doi: 10.1093/nutrit/nuaf106. Epub ahead of print. PMID: 40587383.

- Wessels |, Fischer HJ, Rink L. Dietary and Physiological Effects of Zinc on the Immune System. Annu Rev Nutr. 2021 Oct
11;41:133-175. doi: 10.1146/annurev-nutr-122019-120635. Epub 2021 Jul 13. PMID: 34255547.

- Wessels |, Fischer HJ, Rink L. Update on the multi-layered levels of zinc-mediated immune regulation. Semin Cell Dev Biol.
2021 Jul;115:62-69. doi: 10.1016/j.semcdb.2020.11.005. Epub 2020 Dec 13. PMID: 33323322.

55

References Zinc ADHD

- Ghoreishy SM, Ebrahimi Mousavi S, Asoudeh F, Mohammadi H. Zinc status in
attention-deficit/hyperactivity disorder: a systematic review and meta-analysis of
observational studies. Sci Rep. 2021 Jul 16;11(1):14612. doi: 10.1038/s41598-021-
94124-5. PMID: 34272450; PMCID: PMC8285486.

- Talebi S, Miraghajani M, Ghavami A, Mohammadi H. The effect of zinc
supplementation In children with attention deficit hyperactivity disorder: A systematic
review and dose-response meta-analysis of randomized clinical trials. Crit Rev Food
Sci Nutr. 2022;62(32):9093-9102. doi: 10.1080/10408398.2021.1940833. Epub 2021
Jun 29. PMID: 34184967.

- Role of Zinc in the Pathogenesis of Attention-Deficit Hyperactivity Disorder:
mplications for Research and Treatment.Lepping P, Huber M. CNS Drugs.
2010;24(9):721-8. doi:10.2165/11537610-000000000-00000.

- Kordas et al. [34] in his double-blind, randomized trial in mixco, 602 first-grade
children received 30 mg zinc oxide daily for 6 months, found that at follow-up, parent
ratings of cognitive problems decreased.

56

©OAllinaHealthSystems

28



Lec #6

11/14/2025

References Zinc Taste

- Mozaffar B, Ardavani A, Muzafar H, Idris I. The Effectiveness of Zinc
Supplementation in Taste Disorder Treatment: A Systematic Review and Meta-
Analysis of Randomized Controlled Trials. J Nutr Metab. 2023 Mar
8;2023:6711071. doi: 10.1155/2023/6711071. PMID: 36937245; PMCID:
PMC10017214.

- Chao HC, Lu JJ, Yang CY, Yeh PJ, Chu SM. Serum Trace Element Levels and
Their Correlation with Picky Eating Behavior, Development, and Physical
Activity in Early Childhood. Nutrients. 2021 Jul 2;13(7):2295. doi:
10.3390/nu13072295. PMID: 34371805; PMCID: PMC8308333.

57

References Mitochondrial Stressors

- Neustadt J, Pieczenik SR. Medication-induced mitochondrial damage and disease. Mol Nutr Food Res. 2008
Jul;52(7):780-8. doi: 10.1002/mnfr.200700075. PMID: 18626887.

- Duarte-Hospital C, Téte A, Brial F, Benoit L, Koual M, Tomkiewicz C, Kim MJ, Blanc EB, Coumoul X, Bortoli S.
Mitochondrial Dysfunction as a Hallmark of Environmental Injury. Cells. 2021 Dec 30;11(1):110. doi:
10.3390/cells11010110. PMID: 35011671; PMCID: PMC8750015.

- Reyes FG, Valim MF, Vercesi AE. Effect of organic synthetic food colours on mitochondrial respiration. Food Addit
Contam. 1996 Jan;13(1):5-11. doi: 10.1080/02652039609374376. PMID: 8647306.

- El-Wahab HM, Moram GS. Toxic effects of some synthetic food colorants and/or flavor additives on male rats. Toxicol
Ind Health. 2013 Mar;29(2):224-32. doi: 10.1177/0748233711433935. Epub 2012 Feb 8. PMID: 22317828.

- Hu J, Ramshesh VK, McGill MR, Jaeschke H, Lemasters JJ. Low Dose Acetaminophen Induces Reversible
Mitochondrial Dysfunction Associated with Transient c-Jun N-Terminal Kinase Activation in Mouse Liver. Toxicol Sci.
2016 Mar;150(1):204-15. doi: 10.1093/toxsci/kfv319. Epub 2015 Dec 31. PMID: 26721299; PMCID: PMC5009618.

- Bashir S, Morgan WA. Inhibition of mitochondrial function: An alternative explanation for the antipyretic and
hypothermic actions of acetaminophen. Life Sci. 2023 Jan 1;312:121194. doi: 10.1016/].1fs.2022.121194. Epub 2022
Nov 12. PMID: 36379307.

- Chrgis KM, Larsen S, Pedersen JS, Rygg MO, Boilsen AEB, Bendtsen F, Dela F. Acetaminophen toxicity induces
mitochondrial complex | inhibition in human liver tissue. Basic Clin Pharmacol Toxicol. 2020 Jan;126(1):86-91. doi:
10.1111/bcpt.13304. Epub 2019 Sep 4. PMID: 31403256.

58

©OAllinaHealthSystems

29



Lec #6

11/14/2025

References Mitochondrial Conditions + Carnitine rx

- Khaliulin I, Hamoudi W, Amal H. The multifaceted role of mitochondria in autism spectrum disorder.
Mol Psychiatry. 2025 Feb;30(2):629-650. doi: 10.1038/s41380-024-02725-z. Epub 2024 Sep 2.
PMID: 39223276; PMCID: PMC11753362.

- B UK Li, MD, Sep 2025, Up to Date, Cyclic Vomiting Syndrome.

Karrento K, Rosen JM, Gelfand AA, Parikh S, Tarbell SE, Issenman RM, Gamboa H, Adams K,
Wiercioch W, Li BUK. North American Society for Pediatric Gastroenterology, Hepatology, and
Nutrition 2025 guidelines on the diagnosis of cyclic vomiting syndrome in children. J Pediatr
Gastroenterol Nutr. 2025 Aug 20. doi: 10.1002/jpn3.70193. Epub ahead of print. PMID: 40836301.

Dorczok MC, Mittmann G, Mossaheb N, Schrank B, Bartova L, Neumann M, Steiner-Hofbauer V.
Dietary Supplementation for Fatigue Symptoms in Myalgic Encephalomyelitis/Chronic Fatigue
Syndrome (ME/CFS)-A Systematic Review. Nutrients. 2025 Jan 28;17(3):475. doi:
10.3390/nu17030475. PMID: 39940333; PMCID: PMC11819863.

- Zeiler FA, Sader N, Gillman LM, West M. Levocarnitine induced seizures in patients on valproic

acid: A negative systematic review. Seizure. 2016 Mar;36:36-39. doi:
10.1016/j.seizure.2016.01.020. Epub 2016 Feb 16. PMID: 26889779.

59

References Omega 3's Conditions

- Seki H, Sasaki T, Ueda T, Arita M. Resolvins as regulators of the immune system. ScientificWorldJournal. 2010 May 4;10:818-31. doi:
10.1100/tsw.2010.72. PMID: 20454764; PMCID: PMC5763813

- Chang JP, Su KP, Mondelli V, Pariante CM. Omega-3 Polyunsaturated Fatty Acids in Youths with Attention Deficit Hyperactivity Disorder: a
Systematlc Review and Meta- -Analysis of Clinical Trials and Biological Studies. Neuropsychopharmacology. 2018 Feb;43(3):534-545. doi:
10.1038/npp.2017.160. Epub 2017 Jul 25. PMID: 28741625; PMCID: PMC5669464.

- LiuY, Zhong L, Sun Z, Feng Y, Ding Q, Zhang Y. N-3 Fatty Acid Supplementation in Mothers and Infants for Childhood Psychomotor and
Cognitive Development: An Updated Systematic Review and Meta-Analysis. Matern Child Nutr. 2025 Apr;21(2):e13767. doi: 10.1111/mcn.13767.
Epub 2024 Nov 28. PMID: 39609259; PMCID: PMC11956035.

- Valero-Hernandez E, Tremoleda JL, Michael-Titus AT. Omega-3 Fatty Acids and Traumatic Injury in the Adult and Immature Brain. Nutrients.
2024 Nov 30;16(23): 4175. doi: 10.3390/nu16234175. PMID: 39683568; PMCID: PMC11643940.

- Abbasi H, Parhiz A, Khoshdooz S, Bakhshimoghaddam F, Doaei S, Gholamalizadeh M. Impact of omega-3 fatty acid supplementation on clinical
manifestations in autism spectrum disorders: an umbrella review of meta- analyses. Nutr Res Rev. 2024 Nov 21:1-12. doi:
10.1017/S0954422424000325. Epub ahead of print. PMID: 39568282.

- Musazadeh V, Mahmoudinezhad M, Pam P, Brazandeh S, Faramarzi F, Mohammadpour Y, Faghfouri AH, Gheibi S. Omega-3 supplementation
and cardiometabolic risk factors in obese/overweight children and adolescents: a GRADE assessed systematic review and meta-analysis. Nutr
Metab (Lond). 2025 Jul 17;22(1):78. doi: 10.1186/s12986-025-00952-x. PMID: 40676659; PMCID: PMC12272967.

- Dionysopoulos G, Kalopitas G, Vadarlis A, et al. Critical Reviews in Food Science and Nutrition. 2023;63(27):8545-8553.
doi:10.1080/10408398.2022.2062589.

« Niinisté S, Erlund I, Lee HS, Uusitalo U, Salminen I, Aronsson CA, Parikh HM, Liu X, Hummel S, Toppari J, She JX, Lernmark A, Ziegler AG,
Rewers M, Akolkar B, Krischer JP, Galas D, Das S, Sakhanenko N, Rich SS, Hagopian W, Norris JM, Virtanen SM; TEDDY Study Group.
Children's erythrocyte fatty acids are associated with the risk of islet autoimmunity. Sci Rep. 2021 Feb 11;11(1):3627. doi: 10.1038/s41598-021-
82200-9. PMID: 33574451; PMCID: PMC7878879.

- Gheita T, Kamel S, Helmy N, El-Laithy N, Monir A. Omega-3 fatty acids in juvenile idiopathic arthritis: effect on cytokines (IL-1 and TNF-a),
disease activity and response criteria. Clin Rheumatol. 2012 Feb;31(2):363-6. doi: 10.1007/s10067-011-1848-5. Epub 2011 Sep 16. PMID:
21922187

- Seki H, Sasaki T, Ueda T, Arita M. Resolvins as regulators of the immune system. ScientificWorldJournal. 2010 May 4;10:818-31. doi:
10.1100/tsw.2010.72. PMID: 20454764; PMCID: PMC5763813.

60

©OAllinaHealthSystems

30



Lec #6 11/14/2025

References Vitamin D Prevalence and Immune

- Demay MB, Pittas AG, Bikle DD, Diab DL, Kiely ME, Lazaretti-Castro M, Lips P, Mitchell DM, Murad MH,
Powers S, Rao SD, Scragg R, Tayek JA, Valent AM, Walsh JME, McCartney CR. Vitamin D for the Prevention
of Disease: An Endocrine Society Clinical Practice Guideline. J Clin Endocrinol Metab. 2024 Jul
12;109(8):1907-1947. doi: 10.1210/clinem/dgae290.

- Erratum in: J Clin Endocrinol Metab. 2025 Feb 18;110(3):€916. doi: 10.1210/clinem/dgae854. Erratum in: J
Clin Endocrinol Metab. 2025 Jul 15;110(8):e2810. doi: 10.1210/clinem/dgaf310. PMID: 38828931

- Herrick KA, Storandt RJ, Afful J, Pfeiffer CM, Schleicher RL, Gahche JJ, Potischman N. Vitamin D status in the
United States, 2011-2014. Am J Clin Nutr. 2019 Jul 1;110(1):150-157. doi: 10.1093/ajcn/ngz037. PMID:
31076739; PMCID: PMC7263437.

- Nielsen AY, Hgj S, Thomsen SF, Meteran H. Vitamin D Supplementation for Treating Atopic Dermatitis in
Children and Adults: A Systematic Review and Meta-Analysis. Nutrients. 2024 Nov 28;16(23):4128. doi:
10.3390/nu16234128. PMID: 39683522; PMCID: PMC11644640.

- Liu M, Wang J, Sun X. A Meta-Analysis on Vitamin D Supplementation and Asthma Treatment. Front Nutr.
2022 Jul 6;9:860628. doi: 10.3389/fnut.2022.860628. PMID: 35873428; PMCID: PMC9300755.

- Hahn J, Cook NR, Alexander EK, Friedman S, Walter J, Bubes V, Kotler G, Lee IM, Manson JE, Costenbader
KH. Vitamin D and marine omega 3 fatty acid supplementation and incident autoimmune disease: VITAL
randomized controlled trial. BMJ. 2022 Jan 26;376:€066452. doi: 10.1136/bmj-2021-066452. PMID: 35082139;
PMCID: PMC8791065.

61

References Vitamin D Brain

- Glghska D, Kotota A, Lachowicz K, Skolmowska D, Stachon M, Guzek D. The Influence of Vitamin D Intake
and Status on Mental Health in Children: A Systematic Review. Nutrients. 2021 Mar 16;13(3):952. doi:
10.3390/nu13030952. PMID: 33809478; PMCID: PMC7999324.

- Sandboge S, Raikkdnen K, Lahti-Pulkkinen M, Hauta-Alus H, Holmlund-Suila E, Girchenko P, Kajantie E,
Méakitie O, Andersson S, Heinonen K. Effect of Vitamin D3 Supplementation in the First 2 Years of Life on
Psychiatric Symptoms at Ages 6 to 8 Years: A Randomized Clinical Trial. JAMA Netw Open. 2023 May
1;6(5):2314319. doi: 10.1001/jamanetworkopen.2023.14319. PMID: 37204794; PMCID: PMC10199342.

- Avram OE, Bratu EA, Curis C, Moroianu LA, Drima E. Modifiable Nutritional Biomarkers in Autism Spectrum
Disorder: A Systematic Review and Meta-Analysis of Vitamin D, B,,, and Homocysteine Exposure Spanning
Prenatal Development Through Late Adolescence. Int J Mol Sci. 2625 May 6;26(9):4410. doi:
10.3390/ijms26094410. PMID: 40362647; PMCID: PMC12072606.

- Aagaard K, Mgllegaard Jepsen JR, Sevelsted A, Horner D, Vinding R, Rosenberg JB, Brustad N, Eliasen A,
Mohammadzadeh P, Fglsgaard N, Hernandez-Lorca M, Fagerlund B, Glenthgj BY, Rasmussen MA, Bilenberg
N, Stokholm J, Bgnnelykke K, Ebdrup BH, Chawes B. High-dose vitamin D3 supplementation in pregnancy
and risk of neurodevelopmental disorders in the children at age 10: A randomized clinical trial. Am J Clin Nutr.
2024 Feb;119(2):362-370. doi: 10.1016/j.ajcnut.2023.12.002. Epub 2023 Dec 9. PMID: 38072183.

- van Rooij D, Mou Y, White T, Voortman T, Jansen PW, Buitelaar JK. Prenatal Vitamin D, Multivitamin, and Folic
Acid Supplementation and Brain Structure in Children with ADHD and ASD Traits: The Generation R Study.
Nutrients. 2025 Sep 17;17(18):2979. doi: 10.3390/nu17182979. PMID: 41010504; PMCID: PMC12472298.

62

©AllinaHealthSystems 31



Lec #6 11/14/2025

References Iron Prevalence and Conditions

- Tong S, Vichinsky E. Iron Deficiency: Implications Before Anemia. Pediatr Rev. 2021
Jan;42(1):11-20. doi: 10.1542/pir.2018-0134. PMID: 33386301.

- Chen Z, Yang H, Wang D, Sudfeld CR, Zhao A, Xin Y, Chen JC, Fawzi WW, Xing Y, Li
Z. Effect of Oral Iron Supplementation on Cognitive Function among Children and
Adolescents in Low- and Middle-Income Countries: A Systematic Review and Meta-
Analysis. Nutrients. 2022 Dec 15;14(24):5332. doi: 10.3390/nu14245332. PMID:
36558491; PMCID: PMC9783508.

- Ko CW, Siddique SM, Patel A, Harris A, Sultan S, Altayar O, Falck-Ytter Y. AGA
Clinical Practice Guidelines on the Gastrointestinal Evaluation of Iron Deficiency
Anemia. Gastroenterology. 2020 Sep;159(3):1085-1094. doi:
10.1053/j.gastro.2020.06.046. Epub 2020 Aug 15. PMID: 32810434.

- Fiani D, Chahine S, Zaboube M, Solmi M, Powers JM, Calarge C. Psychiatric and
cognitive outcomes of iron supplementation in non-anemic children, adolescents, and
menstruating adults: A meta-analysis and systematic review. Neurosci Biobehav Rev.
2025 Nov;178:106372. doi: 10.1016/j.neubiorev.2025.106372. Epub 2025 Sep 11.
PMID: 40945632.

63

References 5R “Gut Healing”

- Chedid V, Dhalla S, Clarke JO, Roland BC, Dunbar KB, Koh J, Justino E, Tomakin E, Mullin
GE. Herbal therapy is equivalent to rifaximin for the treatment of small intestinal bacterial
overgrowth. Glob Adv Health Med. 2014 May;3(3):16-24. doi: 10.7453/gahm;j.2014.019. PMID:
24891990; PMCID: PMC4030608.

- Brown, Kenneth & Scott-Hoy, Brandi & Jennings, Linda. (2015). Efficacy of a Quebracho,
Conker Tree, and M. balsamea Willd Blended Extract in a Randomized Study in Patients with
Irritable Bowel Syndrome with Constipation. Journal of Gastroenterology and Hepatology
Research. 4. 1762-1767. 10.17554/j.issn.2224-3992.2015.04.560.

- Abbasi F, Haghighat Lari MM, Khosravi GR, Mansouri E, Payandeh N, Milajerdi A. A
systematic review and meta-analysis of clinical trials on the effects of glutamine
supplementation on gut permeability in adults. Amino Acids. 2024 Oct 13;56(1):60. doi:
10.1007/s00726-024-03420-7. PMID: 39397201; PMCID: PMC11471693.

- Mahmood A, FitzGerald AJ, Marchbank T, Ntatsaki E, Murray D, Ghosh S, Playford RJ. Zinc
carnosine, a health food supplement that stabilises small bowel integrity and stimulates gut
repair processes. Gut. 2007 Feb;56(2):168-75. doi: 10.1136/gut.2006.099929. Epub 2006 Jun
15. PMID: 16777920; PMCID: PMC1856764.

64

©AllinaHealthSystems 32



Lec #6 11/14/2025

]
References “A Few More Labs” IgA and Thyroid

- Ozkan TB, Sahin E, Erdemir G, Budak F. Effect of Saccharomyces boulardii in children with acute gastroenteritis and its relationship to
the immune response. J Int Med Res. 2007 Mar-Apr;35(2):201-12. doi: 10.1177/147323000703500204. PMID: 17542407.

- Kazemi A, Soltani S, Nasri F, Clark CCT, Kolahdouz-Mohammadi R. The effect of probiotics, parabiotics, synbiotics, fermented foods
and other microbial forms on immunoglobulin production: a systematic review and meta-analysis of clinical trials. Int J Food Sci Nutr.
2021 Aug;72(5):632-649. doi: 10.1080/09637486.2020.1857710. Epub 2020 Dec 12. PMID: 33307904.

= Thyroid

- Miussig K, Kiinle A, Sauberlich AL, Weinert C, Ethofer T, Saur R, Klein R, Haring HU, Klingberg S, Gallwitz B, Leyhe T. Thyroid
peroxidase antibody positivity is associated with symptomatic distress in patients with Hashimoto's thyroiditis. Brain Behav Immun.
2012 May;26(4):559-63. doi: 10.1016/j.bbi.2012.01.006. Epub 2012 Jan 21. PMID: 22285302.

- Peeters RP. Subclinical Hypothyroidism. N Engl J Med. 2017 Jun 29;376(26):2556-2565. doi: 10.1056/NEJMcp1611144. PMID:

28657873.

Piticchio T, Frasca F, Malandrino P, Trimboli P, Carrubba N, Tumminia A, Vinciguerra F, Frittitta L. Effect of gluten-free diet on

autoimmune thyroiditis progression in patients with no symptoms or histology of celiac disease: a meta-analysis. Front Endocrinol

(Lausanne). 2023 Jul 24;14:1200372. doi: 10.3389/fendo.2023.1200372. PMID: 37554764; PMCID: PMC10405818.

- Pace C, Tumino D, Russo M, Le Moli R, Naselli A, Borzi G, Malandrino P, Frasca F. Role of selenium and myo-inositol supplementation
on autoimmune thyroiditis progression. Endocr J. 2020 Nov 28;67(11):1093-1098. doi: 10.1507/endocrj.EJ20-0062. Epub 2020 Jul 15.
PMID: 32669509.

- Dura-Travé T, Gallinas-Victoriano F. Autoimmune Thyroiditis and Vitamin D. Int J Mol Sci. 2024 Mar 9;25(6):3154. doi:
10.3390/ijms25063154. PMID: 38542128; PMCID: PMC10969999.

- Garofalo V, Condorelli RA, Cannarella R, Aversa A, Calogero AE, La Vignera S. Relationship between Iron Deficiency and Thyroid
Function: A Systematic Review and Meta-Analysis. Nutrients. 2023 Nov 15;15(22):4790. doi: 10.3390/nu15224790. PMID: 38004184;
PMCID: PMC10675576.

65

OAllinaHealthSystems 33



