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Background

PandemicotheCor ona Vi rus is unprecedented for todayods wo
very high. World scientists argtruggling to develop and have consensus on the prevention & treatment with
medicines or vaccines. The vaccines will be preventive, but it may take more than one year to come to the market.

Lack of SeriousnessCan we just wait and let the precious liveslbst waiting for the vaccines and discuss
controversies about medicintsatcan be effective? We cannot just keep writing articles of some favoring and
some criticizing the medicines which can be effective. We have to save the lives and quick deaigdnde
taken by the concerned authorities otherwise the consequences are going to be direaTdulrefiseriousness
about this despite the death toll all over the world.

Evidencebased medicineWe must revisit our Lockdown policies and+evallat e o6 Elva sled cmedi ci

Most of the scientists are talking about Randomized Trials before starting simple effective medicines which can
save lives. Observational studies are proving the effectiveness of medicines like Hydroxychloroquine without
rigorous reviews. We must understand that time is passing fast and we are losing precious lives and we cannot
wait for months for randomized trials. Many doctors themselves are taking hydroxychloroquine so why we cannot
prescribe to patients after risk assesstn

We need to act fast and use the data we have; we must understand what ERédedcmedicine is. Evidence

based medicine is the integration of individual clinical expertise with the best available research evidence from
systematic research and ttetipnt's values and expectations. The efficient approach to finding the best evidence
is to identify a systematic review or evidesizased clinical practice guidelines.



The Protocol

IMMUNO-BOOST with High Dose Vitamin C

IMMUNO -MODULATION with Hydroxychloroquine, Tocilizumab, Vitamin C
CYTOKINE-STORM with Hydroxychloroquine, Tocilizumab & Vitamin C
IMMUNO -MANIPLATION with Remdesivir

= =4 =4 =4

The protocol has beateveloped on a scientific hasand treats the virus scientifically without creating resistance.
One or more components of the treatment protocol have been used with great success in China and other countries
With the protocol, a strategy has been developed to attack the virusges8 sra scientific basis:

Stage 1: By preventing adhesion of coronavirus to the target cells by two scientifically explained mechanisms.

Stage 2: By killing free virus with antivirals likeocilizumabor Favipiravir or Remdesivir other antivirals and
treatment with anticoagulants and antibiotics if required

Stage 3: By strengthening the immune system with antioxidants & high doses of Vitamin C, micronutrients like
Magnesium, Zinc, Vitamin Pand Vitamin A to eliminate the virus.

COVID-19 is directly afécting the immune system of the body and the prophylactic therapeutic medicines,
antiviral drugs and vaccines target the virus through the Immune system:



Eligibility Criteria
Eligible Individuals:

T Asymptomatic medi cal p r o fteescare, onarmdemedandw o r k e
treatment of patients suffering from COVD 19.

1 Asymptomatic household contacts of laboratoopfirmed cases.
1 General Public.

1 Hospitalized patients.
Ineligible:
Heart patients with prolonged QT interval
Retinopathy

Known hypersensitivity to hydroxychloroquinesagninoquinoline compound

= = =4 =9

Not recommended for children beldle age of 15yrs.



Calculating the Cardiac Risk Score

The risk of Ventricular Arrhythmia due to Hydroxychloroquieithromycin Treatment For COVI29 must be
assessed. You have to calculate the Risk Scodrdigrassociate@Tc prolongation by consulting the American
College of Cardiology (ACC) Risk Scoralile and adding the Risk points. (Table. 1)

A If the score isess than 6 pointsthere is

A If the score ig/-10 points there is

A If the score ismore than 11 points there isHigh Risk to develop prolongation of QT interval and

Ventricular fibrillation. (Table. 2)

Recommendations of American College of Cardiology (ACC) for use of Hydroxychloroquine and Azithromycin

in cardiac patients.

Table 1. Risk Score for Drug Associated QTc

Prolongation

Age ®s 68

Female sex

Loop Diuretic

Serum K+ O 3.5 mE q /

AMERICAN
COLLEGE of
CARDIOLOGY

Table 2. Risk Levels For Drug Associated

QTc Prolongation

Admi ssion QTc O 450

Acute Ml

O 2 QTc prolonging d

Sepsis

Heart Failure

One QTc prolonging drug

W W W w N NN

Maximum Risk Score

21

K+ indicates potassium; and Mhyocardial infarction

Low risk O 6 poi
Moderate risk 77 10 points
High risk O 11 po
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COVID-19 Prophylaxis

1 Hydroxychloroquine 200/400 mg on

the same day every week for

about 3 months.

(HYDROXYCHLOROQUINE IS MORE EFFECTIVE & LESS TOXIC THAN CHLOROQUINE).

1 Some recommend 200mg weekly or 200mg every 3 weeks baskelaif-life of Hydroxychloroquine,
which is 24 days, maximum concentration in about 3 hours. It takes ivieslffor the drug to be
eliminated from the body. Stherefore, to have the maximal viricidal property a higher dose of 400mg
weekly would be a better option as shown in FIG 1.

1 General Prophylactic protocol:
After extensive research ImmuNutrition experts of PAAIS recommends following Prophylactic
protocol for prevention of Corona Virus infections, this is shown in FIG. 2

1 Vitamin C 500mg 2000mg

1 Magnesium 400mg

1 Zinc 20- 40mg

9 Vitamin D 5000IU daily for 2 weeks then 2000IU daily

1 Selenium 55ug

Tablets Initial Dose Maintenance Dose Recommendation
(Depending ortheduration
of pandemic Pakistgn
Asymptomatic Hydroxychloroquine | DAY i 1 8-12 weeks FDA

medical professionaly

200mg twice aday

400 mg weekly

Asymptomatic
household contacts (
confirmed cases

Hydroxychloroquine

DAY-1
400mg twice a day

DAY 21 DAY 5

200mg twice daily for 4 day|
Followed by 400mg weekly
for 812 weeks to be take
with meals

(CDC 2020; Yao
2020)

General Prophylacti{ Hydroxychloroquine | 200mg weekly 81 12 weeks
Protocol
FIG 1
Sr. No. Product Oral Dose
1 Hydroxychloroquine 200mg every week (Approved by FDA)
2 Vitamin C 1.57 2 grams daily
3 Zinc 307 40mg daily
4 Magnesium 400mgdaily
5 Vitamin D 5000IU daily for 2 weeks then 2000IU dalily till advised
6 Selenium 55ug daily

NOTE: These can be bought from any pharmacy

FIG 2



COVID-19 Treatment

1 Hydroxychloroquine 200mg thrice a day for 10 days.
1 Azithromycin (if indicated) 500mg on Day 1 and then 250mg daily for 4 days to prevent bacterial
reinfection. ECG should be monitored for QT Interval prolongation risktwéhse of this combination.
1 Antivirals:
1. Remdesivir 200mg IV Day 1 followed by 100mg daily 4@ days
OR
2. Tocilizumab: The recommended dose is 400mgnfision @ ~ 8mg/kQ).
(4 ~ 8mg/kg). If there is fever within 24 hours after the first dose and the interval between two
infusions O 12 hour tecumulativecnanber s éwimfusiopseanditteed  w h «
maximum single dose does not exceed 800mg.
I Passive Immunity or AntibodiesTherapy or Convalescent Therapy
This is a therapy where plasma of the recovered patient containing specific antibodies is infused
to the patient suffering from COVIfection. The antibodies are Y shaped, very spedfid produced
by the B cells of the immune system against the corona virus. When infused; it attaches to the virus to
neutralize the virus and alert other immune cells and interleukins to come and kill these viruses. Such
Antibody or Passive Therapy hasbeused in the past for Lassa fever, Ebola and swine flu with success
1 Immunity boosters:
1. SUPER IMMUNO COVID DRIP IV Daily (High dose Vitamin C)
2. Vitamin D3 100000150000 IU Intramuscularly once a day
1 Inhalers:
1. Salbutamol inhaler 200 mcg: 2 puffs six hourly.



COVID-19 Treatment

Protocol for Hospitalized COVD Patients (Super ImmuneCOVD19 Drip):

VCU, USA are administering vitamin C to either an infected patient who is in the ward and begmning t
deteriorate (developing an oxygen requirement). If a patient is admitted and begins to develop an oxygen
requirement which means the virus has infected the lung and pneumonia is progressing or a patient who has
already developed respiratory failure aaan the ventilator.

1 Vitamin C can be infused through a peripheral or a central line. IV INFUSION OF THE FOLLOWING
for aperson weighing 70kg is shown in FIG. 3.

9 Intramuscular Vitamin D3 10008050000 IU Intramuscularly ONCE A DAY.

Sr. No. Ingredients Dose Duration Infusion Time  Diluents
1 Vitamin C 50mg/kg 3500mg Every 6 hours 30 minutes 50ml
(Superimmuno Covid Drip) for 5 days 5% Dextrose
2 ‘ Sodium Bicarbonate ’ | ‘ ‘
3 Vitamin B12 Imi Once a day
4 ‘ Zinc ’ 1.6ml | Once a day ‘ ‘
5 Magnesium Sulphate Imi Once a day
6 | Selenium | 1ml | Onceaday | |
FIG. 3



Mechanisms of Action of Hydroxychloroquine and
Chloroquine on Corona Virug€COVD-19)

There are two possible mechanisms of action of ChloroquineHgmdoxychloroquine on the corona virus
(COVID-19).

Mechanism A

Hydroxychloroquine/ Chloroquine acts as an ionophoric agent for Zinc ions and thus increases the influx of zinc
ions into the cytoplasm of dendritic cells of the patient regardiieafether he host target cells are infected or

not. An increase in Zinc increases lysosomal pH in antfgeisenting cellsAn increase in pH of the endosomes

of the dendritic cells is much above the pH required for the fusion or binding of the virus with théicealiisi

of the patient thus leading tihe prevention of corona virus infection or prophylactic effect of the HC or
Chloroquine.

Mechanism B

Secondly HC blocks tolllike receptors on plasmacytoid dendritic cells (PDCs). Hydroxychloroquine, by
decreasind LR signaling, reduces the activation of dendritic cells and the inflammatory process. Thel@oVid
infection, just like lupus pneumonitis, hampered, by the hydroxychloroquine ability to interfere witf2 ACE
binding of the CoVidl9 receptors, just as Hibes with inflammatory cell/APC interactions with lupus. In order
to cause the corona virus infections, the Cel8dvirus must attach to the A€Ereceptors found on thermtkitic

cells of the respiratory epithelium. The effect of the chloroquine or H®ti©N the virus but on the ACE
receptors of the patient soe administration of this medicine will not develop resistance.

The above mechanism is on the host cells and C@\his leads tohe prevention of mutation of theirus.
(Mutation and antignic variations are the main mechanisms which are the hallmarks of the corona virus which
prevents the development of the targeted vaccine against the corona viral infections but

due to the hydroxychloroquine or chloroquitiés mechanism of mutation qamt take place anithevirus cannot
be attached to the cells of the patient.

If a person uses Hydroxychloroguine (400mg once a week) or Chloroquine as a prophylactic agent (500mg once
a week for adults and 8.3 mg per kg once a weekHddren) against CQID-19 it can act prophylactic or
preventive treatment and also will be effective even if there isgi@ade infection. If some of the viruses enter

the dendritic cells of the patient, then these will fafdgher concentration of Zinc ions which adheréhte RNA
dependent RNA polymerase enzyme of the virus and stops CO¥lilymerization and replication within the

cells. Even if the corona virus (COVADO) mutates inside the cell, even then the Zinc ions will actively inhibit

the viral multiplication inside the host respiratory cells, irrespective of the viral strain.

Now the third scenario that even if COMI® virus manages to escape from Zinc ions trap and releases from the
host target cell cytoplasm and enters the intercellular space and triiest@some of the healthy target host cells,
Hydroxychloroquine/Chloroquine will prevent the reuniorttedv i r us wi t h target host ¢
and mechanism 6B6 and the infection wil {19gearhonia i n t |
will not develop. So, HC/Chloroquine will not lose its effectivity in an individual pre andipfesttion. Zinc is

present in ample amount in the human body. In normal conditions, the Zinc is not present in Free State in the cell.



The increased &l of Zinc ions is not toxic to the cells and cells excrete the extra Zinc ions into the extracellular
space.

Nowadays it is indicated for the SARS infection as it is effectivel@sad antiviral agent. Recent research has
indicated that Hydroxychlorodgpe is less toxic and more effective than chloroquine. If one starts prophylactically
with Chloroquine, then one must stick with chloroquine and must not switch to hydroxychloroquine and vice
versa but still as this switch may result in increased QT iaktefhrough i ionophoric action for its zinc
intracellular influx, chloroquine is also usedasanticancerous drug.

The longterm use of chloroquine (4 years together) may cause its accumulation in the eye. There are some
concernsaboutits use in glaose6-phosphate dehydrogenase enzyme deficient children but the recommended
prophylactic and therapeutic dosaslose ofChloroquine is safe to be used in these children. Some persons may
complain of acidity and nausea, but it can be resolved if Chloredsitaken postneal.

Prophylactic dose in malaria is 500 mg once a week in adults and 8.3 mg per kg once a week in children. In these
dosesit will be effective against COVIEL9 prophylaxis. The therapeutic doses against COMUIas used in

China, Americaand Pakistan are Chloroquine 500mg BD for 5 days with othewizatidrugs like Oseltamivir,
Lopinavir, Ritonavir etc. and in complicad COVID19 pneumonia cases, Chloroquine may be used for 10 or
more days in the same amount.

Chloroquine/Hydroxychloroquine:
MOA, Anti-Viral Properties & SARS-CoV-2

Chloroquine has multiple effects on cellular/organelle function HNJ\/\/N\/
* 1) Immunomodulatory effects
* Can be used to treat rheumatological conditions i

_—

= 2) Alkalinizes vacuolar (and lysosomal) pH cl N
* Chloroquine is alkaline Chloroquine
* Inhibits protozoal food vacuole functioning /’____\

* Inhibits endocytosis, lysosomal fusion & function

= 3) Chloroquine is a zinc ionophore v o~
* Allows influx of zinc into cells (and into lysosomes) -
= May have anti-cancer effects as well

* 4) Chloroquine binds to sialic acids

|2 Anti-viral action against SARS-CoV-2 (COVID-19) |

Three mechanisms effective in antiviral activitiéb

1-Alkalization of Vacuolar and lysosomal pH?®

Spike (S) Protein

&

Lysosome

‘t Endosomal & Lysosomal pH

Endosomal & Lysosomal
Function

]
>—)—
Endosome

ACE-2
Receptor

Nucleus

Chloroquine

Hydroxychloroquine increases endosoomal dpsbsomal pH and decreases Endosomal and lysosomal
functioning. It inhibits or stops Endocytosis of virus into the cell and fusion of endosomes to Lysosomes stopped
so the virus cannot enter the cell -by:



1 Increaseing Endosomal & Lysosomal pH
91 Decreasing Bdosomal & Lysosomal function

2-Hydroxychloroquine/Chloroquine is Zinc lonophore and increaseghe influx of Zinc into the cells
and lysosome¥.

Spike (S) Protein

/

G } RNA-dependent RNA -

ACE-2 polymerase (RDRP) P S
Receptor P T y
s | e AR
ok = L
L0 ‘.D;S\N - Viral RNA
Hydroxychloroquine/Chloroquine causes an increased concentration of Zinc and

Hydroxychloroquine/Chloroquine concentration in the cells.increased concentration of Zinc inhibits viral
replication and leading to:

9 An increased concentration of Zinc
9 Decreased viral replication

3-Hydroxychloroquine Prevents attachment of S Proteins othe surface of the Corona Virus to Sialic acid
which is present on the ACE2 Receptors and thus prevents attachment of the virus to the ACE2 Receptbrs

Spike (S) Protein

“H &
7

RNA-dependent RNA e
ACE-2 polymerase (RDRP) i
Receptor




Scientific Rationale

In the UK, Robin MayProfessor of Infectious Disease at the University of Birmingham, explained that there is a
scientific rationale for the use of hydroxychloroquine in the treatment of CQ¥|Mased on its mode of action
in malaria.

In a statement through the Science Mdgimtre, he explained that, as chloroquine is a "weak base" and so helps
to neutralize acids, it makes the environment "less suitable" for the malaria parasite to live in when it diffuses into
red blood cells.

While the mode of action againfSOVID-19 is not established, Prof May said, he pointed out that many viruses
enter host cells via endocytosis, as a result of which they are initially taken up into an intracellular compartment
that is "typicallyf ai r 1y aci di co.

"Chloroquine would alter #hacidity of this compartment, which can interfere with the ability of viruses to escape

into the host cell and start replicating. 06 He conti
of the virus to bind to the outside of a hostlc | in the first place, o0 adding
wide variety of i mmune cellséand it may be that on

off COVID-19. 06 Crucially, the dr ug mamufactute'sand sd colidecasity beaputd r €
into clinical trials and, eventually, treatment, may underlined.

The study by Yao et al was supported by thé"™EBe-Year" National Major New Drug Projects of China,
Ministry of Science and Technology of the Peapds Republ i c of China, and Bil
Two of its authors have patents pending for an-mitiobial infection pharmaceutical composition and its
application.

Professor Pialoux has been a board member or attended meetings for BdadBristolMyers Squibb,
Janssen, Abbvie, AstraZeneca. Clin Infect Dis. 2020 Mar 9. pii: ciaa237. doi: 10.1093/cid/ciaa237 Translated and
adapted from Medscape's French edition. Editor's note, 18th March 2020: This article was updated to include Prof
May's comments. On 19th March the US FDA issued a statement on chloroquine: "The FDA has been working
closely with other government agencies and academic centers that are investigating the use of the drug
chloroquine, which is already approved for treatindama, lupus and rheumatoid arthritis, to determine whether

it can be used to treat patients with rtildmoderate COVIBLY to potentially reduce the duration of symptoms,

as well as viral shedding, which can help prevent the spread of disease. Studiedeanay to determine the
efficacy in using chloroquine to treat COAD."



Cytokine Storm

COVD-19 is the respiratory virus and most critically ill patients of covid infections develop Bilateral Interstitial
Pneumonia which is causiraghigh mortality ate. This causes severe lung injury and leading to ARDS (Acute
Respiratory Distress Syndrome. The alveoli are choked with fluid and neutrophils (as explained below) and
ultimately this causes death. About 20% of patients present with blood coagulatiomaliifes and almost all
critically ill and severe COVEL9 CASES. Along with ARDS, Venous thromboembolism (VTE) reportea as
potential cause ofieath?® The disease is multifactorial e.g. Bilateral Pneumonia, sepsis, Cytokine storm, Free
Radicals and Thromboembolisjrso it has to be managed immunologically, antiviral therapy, anticoagulants or
thromboprophylaxisand High Dose Vitamin C.

Immune system piduces cell signaling molecules called Cytokines for the protection of the body from different
diseases. When there is COVD infection the immune system becomes hyperactive and immune cells start
producing excessive cytokines to kill the viruses but dugrts the immune system acts abnormally and starts
producing excessive amounts of the cytokines lik&,IL-6,IL-12,il-18and TNF alpha, which are not killing the
viruses but killing own cells and damage the tissues of the patient. This excessive praafugtiokines due to
COVD-19 infection is called Cytokine Storm.

This is the reason why young people in spite of hagiggod immune system die due to COVD19. Almost all
the studies have indicated that theraisonsistent increase IL6 in almost all pitalized, severeand critically

ill patients®* L6 levels can be used agood test for predicting disease severity and can be correlated with COVD
mortality.

Tocilizumab has been approved by FDA for treatn@iT OKINE RELEASE SYNDROME and of the COVD
Pneumonia. This i® monoclonal antibody which competes with the COW Virus to attach to the 1B
receptors so 6 cannot send signals to the immune system to proalaeeere inflammatory tisstdamaging
response.

IL-6 causes several biological effe@and several organ damagexcessive production of the naive T cells
producing cytokines harmful for the body, increasing vessel permealility reducing the myocardium
contractility. Due to hyperactive immune system patients develbjgh fever, erdrgedspleen excessive
bleeding, low cell counts, sepsis and malan failure

LAB TESTS: The low platelet count in the COVD causes bleeding tendency in such patients and can be used as
predictive for the disease progress during hospitaliza®ionilarly, Ferritin which is acutghase reaction present

in the blood normally Ferritin lab test is done to diagnose anemia but it can be used to diagnose and monitor
response in patients suffering from Cytokine Syndrome and in COVD19.

Treatment

1. IMMUNOLOGIC:- Tocillizumab b. Antiviral properties of Vitamin C
ANTICOAGULANTS and Thromboprophylactics c. Antioxidant Properties fo Vitamin C
HIGH DOSE VITAMIN C IV 4. Hydroxychloroquine
a. Effect on the Immune System S$SUPER 5. Antibiotics

IMMUNO DRIPS)



Role of VITAMIN C in Covid-19 Treatment
Vitamin C

Vitamin C is being used for long to reduce symptoms of different diseases and prevent mortality in children and
adults®?® The antiviral effects of Vitamin C have been demonstrated about 80 years #ack

It is being used extensively for the prevention, post infection, during infection and different stages of infection of
COVD-19 in different countries of the world with promising results. Vitamin C helps in a stronger organized

immune response, redudégtokine Storm and increasing the antiviral activities and reduces the ICU admission
times,17,38,39,40,41

Recommendations of

Alpha A, (Berry)Fowler, 11, MD

William Taliaferro ThompsoRrofessor of Medicine
Division of Pulmonary Disease at@titical Care Medicine
Department of Internal Medicine

VCU School of Medicine

DearDr Abbas

Pulmonary thrombosis and DVT in many other body parts is part of the infection. These patients need to be treated
with anticoagulants.

Richmond tocilizumab (hid}+6 levels were high) protocol of infusing vitamin C.

McGuire VA Hospital here in Richmond vitamin C early in COVID infection at the outset of an oxygen
requirement. Patient requiring 15 L/M of high flow nasal oxygen. The patient had a ferritin lewelr &,000.

The VA does not run H6 levels. But walecidedto administer tocilizumab and to start vitamin C at admission.

24 hours later the patient's oxygen requirement fell dramatically to 4 L/M and the ferritin fell to less than 1000.
He was never intudied.

We added the Toci to vitamin li2causave had a similar COVID positive patient admitted a week earlier. That
patient only received the-&ay infusion of vitamin C. He continued to deteriorate and was intubated for
ARDS. Tocilizumab was added follang intubation as ARDS worsened. It made no difference. Unfortunately

that patient is now on ECMO.

Dr. Drew Jones, who's in practice in Richmond has developed a protocol and has now treated 28 patients admitted
with COVID positive infections. He's treatjinreach patient with Toci and Vitamin C. With the combination of
Toci/vitamin C his patienis improving rapidly and he's sending them home on 1000 mg TID of oral vitamin C.

IL-6 Theseresearchers suggest the@lbesides driving multiple cytokine upregidat also induces a certain
immune tolerance driving the inflammatory responses in T lymphocytes to Th2. Th2 lymphocytes secretion IL
10 which down regulates the inflammatory response and permits "persistence of viremia

Tocilizumab is attenuating H6. AslL-6 is inhibited from binding it becomes incapabfaegulating the more
than 15 cytokines and chemokines it drives. early stages are a macrophage activation syndrome



or hemophagocytitymphonhistiocytosis (HLH) and that Toci is helping to moderate thel Hlhe simultaneous
infusion of vitamin C doingnanythings.

1)
2)
3)
4)

5)

Dropping NFKB activity and attenuating cytokine/chemokine expression that had been set in
motion by IL-6,

Attenuating the loss of lung barrier function being induced by the virus,

Increasing alveolar fluid clearance,

SVCT-2 actively moves vitamin C across capillary endothelial cells where S/G alveolar
epithelial cells moves vitamin C into the alveolar space where it also acts as an antioxidant,

And, we have preclinical evidence that vitamin C attenuates clotting in septic mice. Possibly then
vitamin C alone may be insufficient to attenuate CON®induced inflammation without b6
inhibition.

Alpha A, (Berry) Fowler, Ill, MD

William Taliaferro Thompsn Professor of Medicine

Division of Pulmonary Disease and Critical Care Medicine

Department of Internal Medicine
VCU School of Medicine



Vitamin C in Critically Il Covid-19 Patients

Novel Therapy to Save Lifima COVID Pandemiavith High Doseof Vitamin C

Oral Vitamin C
Plasma
Test Amount . Amount
trati
dose Bioavailability absorbed ST excreted in urine
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Figl-Show that if 500mg is taken only 315mg is absorbed from GIT, plasma peak is 112uM and 241mg excreted in
urine. Lower part of figure shows if 1000mg is given carentration of Vitamin C increases to 1310uM or 1.3mM and
in Lymphocytes 3370uM or 3.37mM3

Vitamin C is important for antioxidant and poxidant activities of Immune System and helps the body protect
against many diseas&$ Deficiency is due to lack of intake or in certain diseases like Diabetes, Myocardial
infarctions, acute viral or bacterial infections, sepsis as happens in ARDS in of C@\Azute Pancreatitis in
critical illnesses and in cancer patients.

Normally the grsons witha healthy lifestyle and taking routine vitamins minerals in foods and supplements have
about 1mM of Vitamin C in the neutrophils but when exposed to pathogens or has sepsis the vitamin ¢ from the
plasma concentration of the neutrophils incrdese 1mM to 1012mM and consumed by the neutrophils for
generating Oxidants for killing these pathogens. Transfer of vitamin ¢ from the plasma to the Neutrophils and
Lymphocytes in response to infection leads to low levels of Vitamin C so vitamin C hasdontinuously
replenished witta higher dose of Vitamin C. In the above figure if 500mg twice a day (1000mg) is given orally
but during epidemics or endemjeshigher dose (2000mg) has to be taken daily so that if there is exposure to
pathogen then the isasudden increase in demand of Vitamin C level by the neutrophils and lymphocytes which

is consumed rapidly and there mustadégher level of bioavailable vitamin C in the plasma to replenish.

It is recommended that about 2000 mg should be taken since 63% i.e 1260mg is absorbed from the intestines out
of which 960mg will be lost in urine in 24 hours. So in order to prevent the infection continuous high dose of
Vitamin C is required. If Vitamin @iven orally only 63% is bioavailable while if given IV then there is 100%
bioavailable.3



Intravenous Vitamin C Hospitalized and Criticallylll
Patients in ICU

Studies have demonstrated that low levels of Vitamin C are associated with the multiplaitwgarendothelial

injury leading to vascular thrombosis due to sepsis in ARDS and giving IV Vitamin C reverses the condition in
critically ill patients and reduces the multiple organ failure and decreases the circulating injury biomarkers in
ARDS patiats®41>292122 ower the level of vitamin C higher the number of organ failure while lower the
vitamin C levels lower the survivat!#1520.21.22

The main cause of mortality in most of the patients is seass®ciated organ failure and multiple organ failure
while observational data suggest that moshepatients with COVIB19 infection have abnormal clotting from
endothelial damage (E/DVT@)hich could be due to thrombomodulin or angiotertsinverting enzyme2 orD

Dimer. This could be due tbeincreasng levels of Thrombomodulins10,11,12. COVII infection is associated

with high morbidity and mortality largely due to respiratory failw&h microvascular pulmonary thrombosis
perhaps playing an important pathophysiological role. Having undiagnosed or untreated PE may worsen patient
outcome. Anti-inflammatory effects of heparin/LMWH may offer benefit and -amal mechanisms have been
demonstrated for factor Xa inhibitors in animal studies. Consequently, use of empiric therapeutic anticoagulation
in certain COVID patients who do not have PE/DVT has been advocated. However, this remains controversial
because the true incidence of PE/DVT gatients receiving pharmacological thromboprophylaxis resnain
uncertain and data to show improved outcomes with therapeutic anticoagulation are lacking. The risk of major
bleeding is also heightened in those with risk factors for bleeding, such asgddérver or renal impairment,

and previous history of bleeding. Objective imaging to confirm a diagnosis of PE/DVT should be, if possible,
donebeforestarting therapeutic anticoagulation.

In the study of Fowler etl *°, VCU Clinical Trials for 4 daysni (ICU) critically ill patients, the patients with
severe sepsis in ARDS have higher mortality than patients with organ failure but no sepsis or infection in crucially
ill patients



Sequence of Events in Respiratory Failure

What happens with the luagn Respiratory Failures explained by figures in sequenae the xrays of patient
on admission to ICU FI@a and development of Respiratory failure 25

FIG-2a FIG-2b

FIG 3 showing unoxygenad blood comes to lungs from right heart, oxygenated in Alveoli gaaf and returns
to left heart and pumped to the body and after cross section one can see the oxygenated blood in alveolar capillaries
(red) and unoxygenated blood (blue) capillaries

Pulmonary
Artery
Blood

Pulmonary Capillary

FIG-3



Lung hasabarrierfunction between alveolar space and theltay system. During breathing constantly moving
moisture down to lung and cleared by water channels on Tgpe Type 2 alveolar epithelium. Through these
water channelghis moisture is carried to the interstitial space and then carried to the circulatief. FIG

Normal Absorption of the moisture by the WATER CHANNELS Ffa &
FIG4-b

Water Channels
Clear Alveolar Fluid

Alveolar Capillary Membrane Alveolar Capillary Membrane

FIG-4a FIG-4b

AbnormalPulmonary Sepsis and ARDS FH&- FIG-4f chain of events

Neutrophils are activated are in the micro capillary unit-BtG
Neutrophils sequestered in the microvascular capillariegielG
Causing damage to the pulmonary capillary epithelium.
Neutrophils migrate to the alveolar space &

= =4 =4 =4




1 Permeability edema develops as lung air spaces filled with fluiedFIG

1 More fluid permeates into the airspaces and becomes filled with Reactive Oxygen species, Proteases, Pro

inflammatory lipids, Cytokines, Chemokines and cell free DNA-BY5
1 Bronchoalveolar lavage fluid is plasma comes out due to the fact that Bronchogryrbarrier system

is disturbed and the fluid rushes into the airspaces of the lungs. Cytology of the lavage clearly shows the

Neutrophil nets due to NETOSIS

ARDS Bronchoalveolar Lavage
Cytology

BL__JE8
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FIG-i FIG-j FIG-k
When Vitamin ds given IV (FIGi) this comes in contact with
Na Vitamin C Transport system othe surface of the
endothelium which is then Vacuumed and drawn into
epithelium of the alveoli ultimately entering the alveol
spaces.so when IV Vitamin C is givemydes into the alveola
spaces acts on the water channels of lung and drainage ¢
accumulated fluid.(FIG4,k,1)

Vitamin C, IV infusion causes

1 Antioxidant Effect

1 Decrease in Nuclear Factor Kappa B

1 Increase in expression of water channels
9 Increase Alvedr fluid clearance



A normal person with adequate Vitamin C in foods
or with Vitamin C supplements the levels of Vitamin
C is 6080uM and with different diseaseshe
Vitamin C level decreases. Fig 5 shows
improvement and rapid recovery, absorption of the
fluid level due toARDS in COVD infection when
given high levels of Vitamin C.

A mouse model for inducing respiratory failure on
left and animals treated with IV Vitamin C treated.
On left cellular sequestration in pulmonary walls, in
capillary walls and alveolar space is proteinrideb

while Vitamin C treated animals have clear lung

tissue Figb6. Vitamin C
Attenuates Histological Evidence Of Lung Injury

FIG5

Fig-7 whole lung of respiratory sepsis induce
mouse, arrows showing widespread microvascu
thrombosis in the untreated animal kbe same
animal was cleared of microthrombi after IVf ;".
Vitamin C treatment caused &bt clearance of
thrombi except small thrombus in this section

are exposed to pathogens like bacteria, fun
cytokines and endotoxins these are activated 4
generate Reactive oxygepecies and Proteases. B
now it is know that when neutrophils stimulated the
nucleus and the DNA begins to unwind and

neutrophils release its genomic DNA called Neutrophil Extracellular Trap Formation and the process called
NETOSIS.FIGS8. All the enzymesystems like ROS & Proteases are active and since extracellular after release
can cause vascular damage and thus micro thrombi.

FIG 6

FIG 7



