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Disclosure

• I own and operated an integrative healthcare facility offering some of these 
therapies

• Most of these therapies are presented for off-label use in Canada

• Many of these intravenous infusion therapies are not currently a part of the 
allowed substances for administration by injection for NDs in Ontario by 
CONO

• They are presented for informational purposes or for those operating in a collaborative 
care environment with other providers



Outline

• Pathophysiology of Acute and Chronic Infections and long-term sequelae

• Review of Critical Nutrients for infection support

• Ascorbic Acid

• Zinc

• Selenium

• Glutathione

• HCl

• Artesunate

• Glycyrrhizic Acid

• Clinical decision making on when/how to administer therapeutics in 
acute/chronic infections

• Review Alpha Lipoic Acid intravenous administration



Long-Haul Infections
It’s not just about SARS-CoV-2



Scope of the Problem: Ontario

• Early in pandemic, estimates were 40% of people experience symptoms 
beyond 4 weeks

• Newer evidence estimates 2-10% of vaccinated and 10-20% of unvaccinated 
people experience long-term symptoms

• It is estimated that 57,000-78,000 Ontarians are experiencing long-haul 
symptoms 



Vaccination 
Impact

• This review of 17 studies 
looked at the effect of 
vaccination on long-
covid

• 6 looked at impact of 
vaccination pre-infection 
and 11 post infection



Study Conclusions

• Pre-infection vaccination

• Significant heterogeneity in the studies (timing 
of vaccination relative to infection, number of 
doses, etc.)

• All 6 studies agreed it reduced the risk

• mRNA was superior to non-mRNA

• Some studies showed 2 doses better than 1

• Magnitude of effect 20-80% risk reduction

• Post long-haul vaccination

• 7/11 studies showed improvement with single 
dose and 2 showed 2 doses lead to full 
restoration to baseline

• 4/11 reported no improvement

• Seems to have association between anti-body 
titers and severity of symptoms



Mechanisms of 
Long-Haul SARS-

CoV-2
Neuroinflammation



Mechanism of 
Long-Haul SARS 

CoV-2: 
Cardiovascular/ 

Pulmonary  



Additional mechanisms of SARS-CoV-2 

• Immune:

• Chronic multi-system inflammation (n.b. 
children with MIS-C)

• Mast Cell Activation Syndrome

• Persistent Infection

• Autoimmunity (mimicry)

• Endocrine (direct viral invasion/immune 
dysregulation)

• Sub-acute thyroiditis

• Pancreatic dysfunction

• GI/Hepatobiliary

• Microbiome alterations

• Hepatobiliary damage

• Autonomic GI dysregulation



• increased malaise (extreme exhaustion and sickness) following physical activity or mental 
exertion

• problems with sleep

• difficulties with memory and concentration

• persistent muscle pain

• joint pain (without redness or swelling)

• headache

• tender lymph nodes in the neck or armpit

• sore throat

Primary Symptoms

http://www.cdc.gov/cfs/symptoms/index.html



• brain fog (feeling like you're in a mental fog)

• difficulty maintaining an upright position, dizziness, balance problems or fainting

• allergies or sensitivities to foods, odors, chemicals, medications, or noise

• irritable bowel

• chills and night sweats

• visual disturbances (sensitivity to light, blurring, eye pain)

• depression or mood problems (irritability, mood swings, anxiety, panic attacks)

Secondary Symptoms

http://www.cdc.gov/cfs/symptoms/index.html



Sound Familiar?

Myalgic 
Encephalomyelitis/Chronic 

Fatigue Syndrome



Ontario Guidance



• No definitive definition but there is some consensus on key features of post 
covid syndrome:

• Hx of SARS Cov-2 infection, laboratory confirmed

• Minimum time for onset of symptoms 3 months and duration of symptoms of at least 2 
months and cannot be explained by other diagnoses

• Symptoms must be new after infection or persistent from infection

• Symptoms have an impact on ADLs

• Symptoms can fluctuate and relapse 

Diagnosis



Symptom Profile

• Fatigue

• Shortness of breath

• Cognitive dysfunction

• Abdominal pain

• Menstrual irregularities

• Anxiety

• Altered vision

• Depression

• Altered taste and smell

• Intermittent fever

• Gastrointestinal 
dysfunction

• New onset allergies

• Neuropathy

• Etc.



• CBC (check neut/lymph/ratio)

• Consider flow cytometry

• Globulin (consider electrophoresis)

• Autoimmune screen/Inflammatory status:

• C-reactive protein

• ESR

• Complement

• ANA

• RF

• Liver function test

• Renal function test 

• Urinalysis

• All electrolytes (Ca (with albumin), Mg, zinc)

• Endocrine

• Thyroid function tests (thyroid stimulating 
hormone and free T4).

• Reproductive hormones as appropriate

• AM/PM cortisol or other cortisol assessment

Recommended Basic Testing 



If Not Chronic Infection, 
What is Going on?



Cofactors – Peeling the Onion

• Immunological alterations

• Mimicry

• Role of microbiome

• Malnutrition

• Stress/Trauma

• Environmental Factors



• Abnormal natural killer cell cytotoxicity, increase immune activation 
markers, greater numbers of CD16+/CD3–natural killer cells, and the 
presence of interferon in serum and cerebrospinal fluid in CFS patients have 
been identified. 

• Staines suggested the loss of immunologic tolerance to vasoactive 
neuropeptides or their receptors following infection, other events, or de 
novo as a mechanism.

Immune Alterations



Molecular Mimicry



Molecular Mimicry and Autoimmunity



Molecular 
Mimicry Strep

• Auto-antibodies against 
brain tissues in 
Sydenham chorea and 
PANDAS with piano-
playing choreiform 
movements cross-react 
with the group A 
streptococcal 
carbohydrate, 
lysoganglioside, and 
dopamine receptors D1R 
and D2R.



Molecular Mimicry SARS-COV-2



Bowel and Immune Tolerance



• Insufficient nutritional intake

• Insufficient absorption 

• Increased demands due to:

• Infection

• Immune activation

• Altered oxidation status

Causes 



Stress and 
Immunity

• Chronic stress leads to: 

• Increase in pro-inflammatory cytokines

• Increased chemokines

• Increase in acute phase reactants

• Increases potential for overactive 
immune responses



Epigenetic 
Effects of 
Trauma

• FKBP5 – HSP90

• NR3C1 – GR

• HTR – Serotonin 
receptors

• BDNF



• Cortisol am/pm serum 

• Salivary (I prefer serum)

• DHEAS

• TSH, T3, T4

• Reproductive Hormones (including androgens)

Assessments



Role of Co-Infection in 
long-haul illnesses
Think CFS/ME

• Possible infectious etiologies have generated the most interest among 
CFS researchers. 

• infectious agents have been linked to ME/CFS, including Borna disease 
virus, parvovirus B19 glandular fever, Enterovirus, human 
herpesviruses 4, 6, and 7, infectious mononucleosis, Nipah virus 
encephalitis, and fever

• Mycoplasma can lead to worsening/lengthened illness with SARS-Cov-
2 and Sars COV-2 can reawaken preexisting viral illnesses

• Infections have not only played important etiologic roles, but also 
have been considered predictors of better prognoses when compared 
to noninfectious CFS cases

• Human herpesvirus 6 reactivation has been suggested as an objective 
biomarker for fatigue.



• Laboratory:

• Measurements of Ab’s (prior infection likely stealth incubation)

• Western Blot (lyme) + other Armin/Igenx

• RT PCR for identification of active infection

• Stool PCR testing 

Coinfection Assessments



• Zinc and Selenium deficiency seem to predispose to long-haul illness

• Common nutritional deficiencies found in Chronic infection/Long-haul patients:

• B Vitamins: pyridoxine, cobalamin, riboflavin and thiamine

• Vitamin C

• Vitamin D

• Magnesium 

• Carnitine

• Coenzyme Q10

Nutritional Deficiency 



• Diet Diary

• Assume deficiency

• Serum/RBC elements/Urine (accuracy is questionable)

Assessment



Environmental Aspects of Fatigue



• Mercury is well known to be a neuro, immuno, cardio and endocrine disruptor

• Mercury increases ROS in the nervous system

• It can also alter the release of neurotransmitters like dopamine, acetylcholine, 
norepinephrine and serotonin

• Methyl mercury is a main cause of this

• Mercury can also lead to increased ROS in the cardiovascular system and is 
associated with increased risk of CVD

Mercury



Mercury Tissue Effects



Mercury Effects



Lead Effects

• Encephalopathy is a known consequence of 
lead exposure.  Symptoms include:

• symptoms include dullness, irritability, poor 
attention span, headache, muscular tremor, 
loss of memory and hallucinations 



Lead Effects



• Similar to Hg and Pb, Cd increases neuronal death through ROS induced 
apoptic and necrotic pathways

• Fatigue and lassitude is a common symptoms expressed in worker with high 
exposure to cadmium containing metal alloys 

• Association studies are currently being done to elucidate a potential link

Cadmium Effects



Exposure: Mercury



Exposure: Lead



Exposure: Cadmium



Mold – a hidden primer

• Neuroinflammation and 
increased porosity of BBB

• Induction of proinflammatory 
cytokines

• Increased ROS through 
upregulation of Nrf2 and NFKB

• Increased viral load



• Exposure history assessment

• Random and provoked toxic metal urinalysis

• Hair toxic metal analysis

Assessment



Treatment of Infectious Long-Haul 
Disease/Post Covid Syndrome with IVIT



Long-Haul Treatment Strategy

• Modulate inflammation

• Clear/Resolve persistent infections/co-
infections

• Address underlying factors

• Intestinal dysfunction

• Environmental exposures

• Neural dysregulation

• Restore adequate nutrition

Inflammation Infection

Nourish Peel the Onion

Long-Haul



Treatment of CFS Long-
Haul with IVIT

• IVIT is a treatment option for Chronic Sequelae of 
Infectious illness as a component of a comprehensive 
program including:

• Diet

• Physical Activity 

• CBT Treatment

• Off-label medications

• Oral supplementation

• Etc. 



IV Therapeutics



Vitamin C



Immune Effects of Ascorbic Acid

• AA deficiencies result in well known immune alterations

• Increase in NK Cell activity (at 60 mg/kg) for up to 48 hours post infusion in 
healthy subjects

• Increased phagocytic activity of macrophages

• AA enhances immunoglobulin production increasing humoral immunity



Anti-Viral Effects of Vitamin C

• Vitamin C had been used with some success, prior to the advent of 
antibiotics and vaccines, for infections like polio, diptheria, coxsackie, etc.

• ROS generated by higher dose vitamin C are the main potentials for anti 
viral effects











Effects of IV Vitamin C in Sepsis



IV Vitamin C Protocols for Infection

• There are 2 strategies for using IV Vitamin C for infection support

• Antimicrobial (reduce infectious agent load)

• Antioxidant (reduce infection agent/immune response impact on body systems)

• Antimicrobial - Higher vitamin c dose strategy 10-50 g/session

• Antioxidant lower dose vitamin c strategy 1-10 g per session

• Use functional status as an indicator for choice of strategy 

• e.g. patients with poorer functional status start with antioxidant protocol



IV Vitamin C Protocols for Infection

• Antioxidant

• 5-10 g vitamin c along with other anti-oxidant therapeutics (e.g. selenium, glutathione) 
(see formulations section)

• Given up to daily in patients

• Antimicrobial 

• 10-50 g vitamin C alongside minerals for repletion (see formulations section)

• Give to patients up to daily 



Glutathione



Oxidation and Infection



Glutathione and Influenza



Glutathione support 
(including imaging)

• Approach popularized by Dr. Paul Anderson to improve 
tolerance and efficacy of glutathione infusions

• Administered a preload of nutrients aimed to support 
glutathione recycling through:

• GPx

• GRx

• Effective to minimize intolerance to glutathione we see 
in certain patients



Glutathione Effects Relevant to Infectious 
Disease

• Direct viral inhibition (studies on Influenza strains and HIV)

• Stabilization of leukocytes and improved phagocytosis

• Reduction in overactive inflammatory responses

• Dosing

• 1,000 – 4,000 mg up to daily with pre-load formulation



PRELOAD TO ADMINISTER PRE-
GLUTATHIONE (30-45 MINUTES)

Formula: Radiation Recovery Formula
Nutrient mg/mL CC mOsmol/mL mOsm*vol
Ascorbic Acid 500 20 5.8 116.00
Calcium Chloride 100 10 2.04 20.40
Magnesium Chloride 200 10 2.95 29.50
Zinc 5 5 0.55 2.75
Selenium 40 mcg 10 0.005 0.05
B-Complex 100 n/a 1 1.44 1.44
Dexapanthenol 250 2 1.66 3.32
Pyridoxine 100 1 0.66 0.66
Sodium Bicarbonate 8.40% 25 2 50.00
Sterile Water 0 500 0.00

Total 584 224.12
Final Osmolality: 383.77

Formula: Glutathione Push
Nutrient mg/mL CC mOsmol/mL mOsm*vol
Glutathione 200 5-10 0.00
0.9% normal saline 0.90% 5-10 0.32 n/a

Total
Final Osmolality:

GLUTATHIONE RAPID DRIP/PUSH 
ADMINISTERED POST PRELOAD

Glutathione support

Administer combination 1-2 times per week for 2-4 weeks post radiation based on 
patient response starting 1 week after radiotherapy or day before and/or after 
imaging

Not on the same day as HDIVC



Hydrochloric Acid



Historic Application of Hydrochloric Acid

• The use of HCl for infection began during the first world war

• It was first applied in a systematic manner by Dr. Ferguson and Dr. Guy

• Their work was not widely published in higher profile journals at the time

• With the advent of antibiotics no further research has been done on this 
immune agent



Hydrochloric Acid Usage

• HCl is normally strictly buffered in the blood

• When given IV as a bolus, the net effect is release of cytokines, leading to 
WBC stimulation, increased phagocytosis, release of inflammatory 
mediators and an up-regulated immune response

• IV HCL can cause transient flu-like malaise, achiness and fever due to 
cytokine release



Hydrochloric acid 
Indications

• Used in all infections where there is a route of 
drainage for the infection byproducts: eg PID, 
pneumonia

• Influenza, viral infections, staph and strep

• Chronic fatigue syndrome, fibromyalgia

• Any chronic smoldering infection



Hydrochloric Acid Contraindications

• All CI’s are due to its strong cytokine releasing/immunostimulatory 
properties:

• Autoimmune conditions

• Patients on immunosuppressive mediations

• Avoid in dental abcesses, appendicitis (no route of drainage)

• avoid in leukemias and lymphomas (undesirable to boost WBC)



HCL Side effects

• Most side effects of HCl are related to over stimulation of cytokine release:

• Fever

• Malaise

• Nausea 

• Arthralgia

• Transient worsening of symptoms associated with infection



Hydrochloric acid

• Available as 2% solution, 2 mg/ml, 1:500, in a 30 or 50 ml vial, preservative-free 

• Can be given as IV push, 2-3 ml, diluted 1:1 in sterile water, at a rate of approx 1 ml per 
minute 

• Also administered  as drip, 2-10 ml in IV bag,  added near end of treatment into the last 30-
50 ml

• Can be added to Myer’s cocktail, 5 cc per treatment

• Never administer IM, SC

• May cause discomfort at IV site, phlebitis, and severe pain and tissue damage if infiltrated



Zinc



Zinc Action on 
Viral/Immunity



Clinical Trial 
Data IV Zinc



Why IV Zinc?

• IV administration bypasses steps 1 and 2 which 
can limit tissue cell absorption and utilization



IV Zinc dosing

• Research in pediatric dosing has shown that 
500mcg/kg/day as a safe dose in acute 
infections

• Doses up to 100 mg have been safely 
administered in IVs for adults

• We generally administer 20-50 mg/treatment

• Dosing will depend on what you determine is 
the deficit



IV Infection Foundational Formula (non-
febrile)



IV Infection Foundational Formula (febrile)
Glutathione push post infusion for 
immune modulation and anti-
inflammatory response



Immune Support IV Formula Admin Notes

• Commonly used for:

• Acute, non-urgent/emergent care infections, e.g. viral URTI

• Chronic infections (EBV, CMV, etc.)

• Frequency:

• Daily is possible in aggressive settings but caution with the HCl

• 1-2 times weekly for chronic infections

• Often more used as needed for patients opting to speed recovery or reduce intensity of illness

• Duration of Treatment: 

• 30 minutes

• Cautions:

• HCl can exacerbate acute febrile episodes and abscesses use GSH instead (see HCl section)

• Additions

• GZA can be given in the case of viral illness consecutively after this formula with Glutathione



Tissue and Wound Healing

Formula: Tissue and Wound Healing

Nutrient mg/mL CC mOsmol/mL mOsm*vol

Selenium 40 mcg/mL 10 0.0005 0.01

Zinc 5 2 0.55 1.10

B Complex 100 2 1.44 2.88

Dexapanthenol 250 2 1.66 3.32

Pyridoxine 100 2 0.66 1.32

Ascorbic Acid 500 10 5.8 58.00

Glutathione 100 1 0.655 0.66

Taurine 50 4 0 0.00

1/2 Normal Saline 0.45% 250 0.145 36.25

Total 283 103.53

Final Osmolality: 365.83



Malnutrition

Formula: Malnutrition Formula

Nutrient mg/mL CC mOsmol/mL mOsm*vol

Calcium Chloride 100 5 2.04 10.20

Magnesium Chloride 200 10 2.95 29.50

Selenium 40mcg 5 0.00125 0.01

Potassium Chloride 20 mEq 10 4 40.00

Zinc Sulfate 5 1 1.75 1.75

Manganese 0.1 5 0.87 4.35

Molybdenum 25 mcg 4 0.8 3.20

Dexapanthenol 250 2 1.66 3.32

Pyridoxine 100 3 1.11 3.33

Hydroxycobalamin 1 3 0.31 0.93

B Complex 100 3 1.44 4.32

Compounded Aminos 100 0.742 74.20

Sterile Water 0.00% 400 0 0.00

Total 551 175.11

Final Osmolality: 317.80



Glycyrrhizic Acid



Glycyrrhizinic Acid (GZA)

• Triterpenoid saponin glycoside which is mainly responsible for the sweet 
taste of the licorice plant

http://upload.wikimedia.org/wikipedia/commons/6/6e/Glycyrrhizin_CASCC.png


Metabolism of GZA



Glycyrrhiznic Acid  (GZA) Pharmacokinetics

• Oral administration of GZA is almost entirely cleaved in the bowel by 
bacteria to glycyrrhetinic acid (GRA) 

• Intravenous administration results in part to  biphasic process whereby 
there is a distribution phase then excretion

• GZA is can be excreted unmetabolized (however some metabolism does 
occur) whereas GRA is metabolized to GRA glucuronide/sulfate

• Both are primarily excreted in the bile



Pharmacokinetics 

• General method of admin is rapid drip or bolus push

• ½ life in healthy adults is 4 hours

• ½ life in adults with liver disease averages at 9 hours

• given this it is possible for accumulation

• Clinical trials where GZA treatment of adults was administered daily showed 
accumulation in 2-4 weeks in some adults

• Chronic oral dosing is the main method of accumulation 



Glycyrrhizinic Acid Anti-Viral Effects

• Various in vitro studies have shown GZA has inhibitory effects on the following viruses:

• Hepatitis A, B, C

• HSV 1/2

• HIV

• Influenza A virus

• Coronavirus, 

• respiratory syncytial virus 

• arboviruses

• vaccinia virus

• vesicular stomatitis virus

• The observed inhibitory effect is though to be due to an inhibition of viral binding and entry into cells



Hepatoprotective Effects

• Animal research showed GZA

•  inhibited the production of phospholipase 2 thereby reducing inflammatory processes in 
hepatocytes

• Inhibition TNF alpha

• Reduced myeloperoxidase activity

• Up regulation of CYT P enzymes in liver (caution with meds metabolized with this system)

• Cox-2 inhibition

• Both human and animal studies have shown a strong reduction in transaminase 
levels after treatment



Glycyrrhizinic Acid And Immunomodulatory 
Effects

• GZA induces interferon gamma in human and animals

• GZA also shows selective extra thymic activation of T lymphocytes



Pseudoaldosterone Effects

• It is partially metabolised in the body via 
hydrolytic cleavage to glycyrrhetinic acid and 
glucoronic acid

• Glycyrrhetinic Acid (GRA) inhibits the 
conversion of cortisol to cortisone in the 
kidney



Risks with Pseudoaldosterone Effects

• Hypokalemia

• Hypertension

• Reduced aldosterone/renin

• Resulting Rhabdomyolysis

• Potential death



Clinical Effects of Glycyrrhizinic Acid in 
Hepatitis C cont’d

• RCT Double Blind trial

• 4 weeks in 57 patients

• No patients in either group had seroconversion

• No difference in ADRs for either group and no 
patient showed pseudoaldosteronism



Clinical Effects of Glycyrrhyzinic Acid 

• Multiple trials involving the use of GZA alone or in combination with other 
therapeutics have shown 

• SNMC trials using 200 mg GZA, 2 g glycine and 500 mg cysteine showed 
safe 7 year use in Hep C patients



Indications For Use

• Established:

• Active chronic viral hepatitis

• Prevention of HCC in HBV/HCV patients

• HIV

• Potential

• Cancer

• Adrenal fatigue (intermittent short term)

• Hepatoprotection in EBV/CMV infections



Protocols for Use 

• GZA comes in 8 mg/mL

• Begin with 80 mg in slow push or slow drip 20  minutes

• Increase by 80 mg each treatment to between 200-300 mg

• Can be layered on as an additional bag to other treatments

• Can be given daily for 2-4 weeks then either weekly or biweekly thereafter

• Or can start with semi weekly treatments for 2-4 months 

• Use with inline filter as compatibility is poor



Cautions

• Patients with severe liver disease (understand increased risk of pseudoaldosterone 
effects)

• Hypertensive patients

• Congestive heart failure

• Patients on non potassium sparing diuretics

• Patients consuming oral licorice products

• Allergy to licorice



Patient Assessment with GZA

• Proper patient assessment and monitoring can reduce or eliminate the 
likelihood of significant adverse reactions with GZA.  Assessment and 
monitoring of the following are key for prevention:

• Blood pressure

• Serum sodium and potassium

• Serum transaminases

• Serum creatinine and eGFR



If Pseudoaldosteronism is Suspected

• Serum aldosterone and renin

• 24 hour urine collection and analysis for potassium and total osmolarity



Treatment of Pseudoaldosteronism

• Treatment of a patient with minor pseudoaldosterone effects

• Discontinuation of treatment and avoidance of licorice products

• Potassium supplementation 100-300 mg/day

• Monitoring blood pressure and blood work for next 4 weeks



Treatment of Pseudoaldosteronism

• Treatment of a patient with severe pseudoaldosterone effects

• Discontinuation of treatment and avoidance of licorice products

• Aldosterone or endothelial receptor antagonist treatment to reduce hypertensive trend

• Potassium supplementation  100-300 mg/day

• Monitoring blood pressure and blood work for next 4 weeks

• In all case reports of GZA induced pseudoaldosteronism patients returned to normal aldosterone 
and blood pressure levels within 2-4 weeks.



Alpha Lipoic Acid



Lipoic Acid



Rationale for PT use

• While the majority of its use has been by oral administration ALA’s effectiveness is 
often limited by insufficient absorption and rapid excretion.  

• This limits the serum concentration below levels necessary to achieve responses in 
certain clinical situations like chemotherapeutic induced polyneuropathies and 
progressive diabetic neuropathies.

• Intravenous administration of alpha lipoic acid has been most prevalent in 
Germany where it has been used for over 30 years.  Its primary clinical indication 
was as a treatment for diabetic neuropathy and other peripheral neuropathies. 



Anti-Oxidant Effects

• ALA has two distinct ways to act as a free radical scavenger. 

• What makes ALA a unique anti-oxidant is its amphophyllic nature - It can act 
as an antioxidant both within the cell cytosol and lipid membrane 

• The second ROS quenching mechanism ALA exhibits is the ability to recycle 
other anti-oxidants.  DHLA is the key form responsible for this effect.  
Vitamin C and glutathione are two key cellular anti-oxidants that can be 
recycled by DHLA 



Insulin Potentiation

• Binding of insulin to receptors leads to enzymatic phosphorylation of 
tyrosine residues.  

• This leads to several downstream processes resulting in eventual 
translocation of glucose receptors (GLUT 4) to the cell membrane leading to 
increased uptake of sugar into the cell.  

• ALA has been shown to increase translocation of GLUT4 to membrane 
complex thereby acting as an insulin mimetic.   



Heavy Metal Detoxification

• Many toxic metals present in the body are naturally removed through hepatobiliary
excretion complexed with non-protein thiols like glutathione.  

• ALA has a known enhancement of glutathione and other thiol compounds.  

• Preclinical studies in rats showed that ALA not only stimulated increases in non-
protein thiols in the blood, but also stimulated the excretion of glutathione in bile.  

• This led to a substantially increased excretion in a dose dependent manner of 
Mercury and Cadmium 

• In-vitro data also suggest that ALA/DHLA can limit ROS generation by Iron and 
Copper and lead to reduced accumulation of these metals in animals



Neuroprotection

• ALA has been well studied in diabetic neuropathic syndromes and has also 
hade limited trials in chemotherapy-induced neuropathies.  

• In both of these conditions nerve dysfunction is caused by ROS generation 
leading to alterations in endoneural blood flow and nerve conduction 

• ALA has been show improve both of these factors in animal trials 



ALA Impact in NDDs

• Fig. 2 Signal pathways of mitochondrial 
biogenesis that are possibly regulated by a-lipoic 
acid and its derivatives. AMPK AMP-activated 
protein kinase, NRF Nuclear respiratory factor, 
NO Nitric oxide, NOS nitric oxide synthase, 
CaMKIV Calcium/calmodulin-dependent pro- tein
kinase IV, mtTFA mitochondrial transcription 
factor A, PKA protein kinase A, CREB cAMP-
responsive element binding protein, PPARs 
Peroxisome proliferator-activated receptors, 
PGC-1a Peroxi- some proliferator-activated 
receptor-c coactivator-1a (adapted



Proven Clinical Indications of IV Use

• Diabetic Poly-Neuropathy

• Chemotherapy Induced Neuropathy



Dosage

• ALA is administered in doses ranging from 300 - 600 mg infused slowly over 
60-90 minutes

• ALA is light sensitive and must be run without exposure to light

• Compound in low light room

• Cover IV bag

• Foil over administration set or use opaque line



Lipoic Acid Therapy

• Racemic Alpha Lipoic Acid 150 – 600 mg 

• escalating to 600 mg in 150 increments  

• If R+ ALA, 75-300 mg, escalating in 75 mg increments

• 0.9% sodium Chloride 100 mL

• Run over 60-90 minutes in a light protected bag and line

• Can be done 1-3 times per week 

• Can be done concurrently after glutathione 



Contraindications/Interactions

• ALA has no effects on cytochrome series enzymes in the liver and on renal 
clearance and therefore has no known effect on drug metabolism.  

• As a result of ALA’s blood sugar lowering effects caution should be used 
when administering to medicated diabetic patients as it may potentiate 
hypoglycemic episodes.  



Side Effects

• Gastrointestinal symptoms 

• nausea, vomiting and diarrhoea 

• Skin reactions (urticaria, generalized pruritis)

• Headaches  

• Hot flashes/Chills

• Rare cases of slowly progressing anaphylactoid reactions 

• 1 case of serious allergic reaction with laryngospasm

• Most reactions occurred when administered doses exceeded 600 mg



Treatment of ADRs

• Ultimately there are no persistent toxic effects that have been observed at clinically 
relevant dosing of ALA.  

• As mentioned in prior slide most ADRs are dose related and can be prevented by careful 
dose escalation or reduction of dosage in cases of intolerance.  

• For allergic type reactions the obvious approach would be careful patient screening to 
evaluate potential patients with allergic tendencies where caution should be exercised.  

• If allergic reactions occur the appropriate anti-allergic therapy should be prescribed 
depending on the severity of the reaction and further treatment with ALA should be 
avoided.



Got Questions?


	Slide 1: IVIT Intensive: Tackling Complex Cases in the Post-Pandemic Era 
	Slide 2: Disclosure
	Slide 3: Outline
	Slide 4: Long-Haul Infections
	Slide 5: Scope of the Problem: Ontario
	Slide 6: Vaccination Impact
	Slide 7: Study Conclusions
	Slide 8: Mechanisms of Long-Haul SARS-CoV-2 Neuroinflammation
	Slide 9: Mechanism of Long-Haul SARS CoV-2: Cardiovascular/ Pulmonary  
	Slide 10: Additional mechanisms of SARS-CoV-2 
	Slide 11: Primary Symptoms
	Slide 12: Secondary Symptoms
	Slide 13: Sound Familiar?
	Slide 14: Ontario Guidance
	Slide 15: Diagnosis
	Slide 16: Symptom Profile
	Slide 17: Recommended Basic Testing 
	Slide 18: If Not Chronic Infection,  What is Going on?
	Slide 19: Cofactors – Peeling the Onion
	Slide 20: Immune Alterations
	Slide 21: Molecular Mimicry
	Slide 22: Molecular Mimicry and Autoimmunity
	Slide 23: Molecular Mimicry Strep
	Slide 24: Molecular Mimicry SARS-COV-2
	Slide 25: Bowel and Immune Tolerance
	Slide 26: Causes 
	Slide 27: Stress and Immunity
	Slide 28: Epigenetic Effects of Trauma
	Slide 29: Assessments
	Slide 30: Role of Co-Infection in long-haul illnesses Think CFS/ME
	Slide 31: Coinfection Assessments
	Slide 32: Nutritional Deficiency 
	Slide 33: Assessment
	Slide 34: Environmental Aspects of Fatigue
	Slide 35: Mercury
	Slide 36: Mercury Tissue Effects
	Slide 37: Mercury Effects
	Slide 38: Lead Effects
	Slide 39: Lead Effects
	Slide 40: Cadmium Effects
	Slide 41: Exposure: Mercury
	Slide 42: Exposure: Lead
	Slide 43: Exposure: Cadmium
	Slide 44: Mold – a hidden primer
	Slide 45: Assessment
	Slide 46: Treatment of Infectious Long-Haul Disease/Post Covid Syndrome with IVIT
	Slide 47: Long-Haul Treatment Strategy
	Slide 48: Treatment of CFS Long-Haul with IVIT
	Slide 49: IV Therapeutics
	Slide 50: Vitamin C
	Slide 51: Immune Effects of Ascorbic Acid
	Slide 52: Anti-Viral Effects of Vitamin C
	Slide 53
	Slide 54
	Slide 55
	Slide 56
	Slide 57: Effects of IV Vitamin C in Sepsis
	Slide 58: IV Vitamin C Protocols for Infection
	Slide 59: IV Vitamin C Protocols for Infection
	Slide 60: Glutathione
	Slide 61: Oxidation and Infection
	Slide 62: Glutathione and Influenza
	Slide 63: Glutathione support (including imaging)
	Slide 64: Glutathione Effects Relevant to Infectious Disease
	Slide 65: Glutathione support
	Slide 66: Hydrochloric Acid
	Slide 67: Historic Application of Hydrochloric Acid
	Slide 68: Hydrochloric Acid Usage
	Slide 69: Hydrochloric acid Indications
	Slide 70: Hydrochloric Acid Contraindications
	Slide 71: HCL Side effects
	Slide 72: Hydrochloric acid
	Slide 73: Zinc
	Slide 74: Zinc Action on Viral/Immunity
	Slide 75: Clinical Trial Data IV Zinc
	Slide 76: Why IV Zinc?
	Slide 77: IV Zinc dosing
	Slide 78: IV Infection Foundational Formula (non-febrile)
	Slide 79: IV Infection Foundational Formula (febrile)
	Slide 80: Immune Support IV Formula Admin Notes
	Slide 81: Tissue and Wound Healing
	Slide 82: Malnutrition
	Slide 83: Glycyrrhizic Acid
	Slide 84: Glycyrrhizinic Acid (GZA)
	Slide 85: Metabolism of GZA
	Slide 86: Glycyrrhiznic Acid  (GZA) Pharmacokinetics
	Slide 87: Pharmacokinetics 
	Slide 88: Glycyrrhizinic Acid Anti-Viral Effects
	Slide 89: Hepatoprotective Effects
	Slide 90: Glycyrrhizinic Acid And Immunomodulatory Effects
	Slide 91: Pseudoaldosterone Effects
	Slide 92: Risks with Pseudoaldosterone Effects
	Slide 93: Clinical Effects of Glycyrrhizinic Acid in Hepatitis C cont’d
	Slide 94: Clinical Effects of Glycyrrhyzinic Acid 
	Slide 95: Indications For Use
	Slide 96: Protocols for Use 
	Slide 97: Cautions
	Slide 98: Patient Assessment with GZA
	Slide 99: If Pseudoaldosteronism is Suspected
	Slide 100: Treatment of Pseudoaldosteronism
	Slide 101: Treatment of Pseudoaldosteronism
	Slide 102: Alpha Lipoic Acid
	Slide 103: Lipoic Acid
	Slide 104: Rationale for PT use
	Slide 105: Anti-Oxidant Effects
	Slide 106: Insulin Potentiation
	Slide 107: Heavy Metal Detoxification
	Slide 108: Neuroprotection
	Slide 109: ALA Impact in NDDs
	Slide 110: Proven Clinical Indications of IV Use
	Slide 111: Dosage
	Slide 112: Lipoic Acid Therapy
	Slide 113: Contraindications/Interactions
	Slide 114: Side Effects
	Slide 115: Treatment of ADRs
	Slide 116: Got Questions?

