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Emsqnctbshnm
During the l+st tw. dec+des there h+ve been threem+j.r c.r.n+

vir3ses that have impacted world health – SARS, MERS and SARS-
CoV-2, with SARS-CoV-2 colloq3ially known as Covid-19. The later
has res3lted in a pandemic with more than 34-million cases and
.ver 1-milli.n de+ths w.rld-wide due t. the Infl+mm.Thr.mb.tic
Resp.nse (ITR) pr.duced by the b.dy’s immune resp.nse t. the
virus p+rticul+rly pr.blem+tic in th.se wh. +re either immune
n+ive .r h+ve c.m.rbidities +ss.ci+ted with + hyper infl+mm+t.ry
resp.nse resulting in +n incre+sed infl+mm+ti.n +nd thr.mb.sis

[1,2] as shown in Fig3re 1 [2]. The rapid dissemination of SARS-
C.V-2 +nd the l+ck .D prep+redness exp.sed + we+kness in the
medic+l resp.nse t. such p+ndemics w.rldwide. Absent + specific
treatment to this vir3s clinicians have independently set o3t to
investig+te + v+riety .D tre+tments b+sed up.n diDDerences in
surviv+l r+tes +nd resp.nse t. intub+ti.n. H.wever, these eDD.rts
h+ve exp.sed b.th + h+ph+z+rd +ppr.+ch t. medicine, prescribing
tre+tments in the +bsence .D scientific evidence, +s well +s the
political iss3es associated with the investigation of SARS-CoV-2
origin and treatment.

Figure 1: The InfammoThrombotic Response to SARS-CoV-2 [2].
The interactions between the multiple components o> the immunologic response to disease – in this instance SARS-
CoV-2 - and the consequential release o> cytokines, interleukins, the complement cascade and clotting >actors, result in an
InfammoThrombotic Response (ITR) that when not adequately regulated can produce signiHcant infammation including
pulmonary edema and thrombosis.

This investigation looked at 10 different treatments co3pled
with

a) Efforts to red3ce the 3se of ventilators promoting prone
p.siti.ning .r +ltern+tive meth.ds .D impr.ved .xygen+ti.n t.
reduce ventil+t.r de+ths +ss.ci+ted with ARDS [3,4],

b) Immune system +ugment+ti.n using +ss.ci+ted vit+mins
+nd miner+ls dem.nstr+ted t. be imp.rt+nt D.r best c+se
scenario imm3ne response [2] along with s3pplementation
.D m+gnesium +nd .ther medic+ti.ns [5] t. reduce pr.blems
related to the 3se of aminoq3inolines and other medications
th+t pr.l.ng QTc, +nd

c) The use .D nebulized medic+ti.ns when p.ssible
including the inclusi.n .D Atr.vent t. reduce br.nchi+l
secreti.ns +nd pr.m.te +irw+y dil+t+ti.n t. impr.ve +ir fl.w
with.ut incre+sing he+rt r+te .r +ltering QTc. There +re FOUR
F3ndamental Flaws associated with the clinical st3dies and
public+ti.ns presented t. d+te .n the di+gn.sis, m+n+gement
and treatment of SARS-CoV-2. Conseq3ently, independent of
+ny p.tenti+l drug tre+tment(s) studied, the results h+ve been
inconsistent and potentially misleading.

First, a fail3re to meas3re q3antitative changes to determine
the severity of the SARS-CoV-2 infection and imm3nologic ITR to
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the inDecti.n, +s well +s the subsequent me+surement .D tre+tment
response(s). Second, the fail3re to seq3entially add dr3g treatments
in series – partic3larly in a short period of time – and meas3re the
individu+l +nd drug tre+tment c.mbin+ti.ns eDDect .n SARS-C.V-2
infection and ITR. Third, a fail3re to incorporate this information
int. + drug tre+tment regimen c.mbining drug eDDects Dr.m
diDDerent drugs t. determinewh+t c.mbin+ti.n(s) .D drugs c+n best
tre+t b.th the inDecti.n +nd the immune ITR t. the inDecti.n, +nd

Four, a fail3re to statistically analyze these o3tcomes in a manner
that allows meas3rement of the effect of each dr3g and dr3g
c.mbin+ti.ns.

The studymedic+ti.ns were ch.sen b+sed up.n their pr.p.sed
and proven mechanisms of action [5-24] for the treatment of SARS-
C.V-2 p+tients +s sh.wn in T+ble 5 +nd n.t the cl+ss .D medic+ti.ns
these dr3gs are typically associated to. The treatments medications
incl3de:

Table 1: Patient recruitment sites >or outpatient and inpatient treatment o> SARS-CoV-2.

Study Site Continent of
Country Start Stop Total Number of

Patients
Outpatient
HCQ Success

Outpatient Success
without Rx

Phase I
Patients

Phase II
Patients

1 Cub+ 4/16/20 4/30/20 56 32 17 7 0

2 India 4/16/20 5/11/20 49 23 17 9 0

3 India 4/16/20 5/20/20 114 39 30 18 27

4 Cub+ 4/24/20 4/30/20 32 24 5 3 0

5 Philippines 4/27/20 6/15/20 34 27 1 6 0

6 Philippines 4/29/20 6/8/20 47 22 11 14 0

7 India 4/30/20 5/22/20 58 30 19 9 0

8 S. Africa 5/7/20 5/7/20 5 3 0 2 0

9 Belgi3m 5/11/20 5/20/20 25 9 5 11 0

10 Germany 5/11/20 6/19/20 145 82 41 22 0

11 Germany 5/14/20 6/1/20 57 22 11 24 0

12 Brazil 5/18/20 6/22/20 142 65 49 28 0

13 Belgi3m 5/18/20 6/18/20 135 58 38 39 0

14 Belgi3m 5/18/20 6/19/20 152 60 43 49 0

15 India 5/18/20 6/19/20 95 18 18 59 0

16 Germany 5/19/20 5/27/20 79 49 20 10 0

17 Germany 5/22/20 5/29/20 16 7 0 9 0

18 India 5/22/20 6/19/20 168 90 27 21 30

19 Brazil 7/9/20 8/4/20 94 51 27 0 16

20 Brazil 7/9/20 8/3/20 98 48 25 0 25

21 Philippines 7/9/20 8/5/20 93 36 36 0 21

22 Cub+ 7/10/20 7/31/20 40 0 29 0 11

23 Brazil 7/13/20 8/4/20 66 0 35 0 31

Totals: 4/16/20 8/5/20 1800 795 504 340 161

1. Inhibiti.n .D vir+l +tt+chment +nd replic+ti.n,

2. Red3ction of harmf3l ITR d3ring the initial innate rapid-
.nset T-cell cyt.t.xic immune resp.nse,

3. Enh+ncement .D p+tient .xygen+ti.n, +nd

4. Red3ction of harmf3l ITR response associated with
+d+ptive hum.r+l (+ntib.dy) resp.nse.

To determine if these treatments co3ld s3ccessf3lly treat the
attachmentandreplicationofSARS-CoV-2and/or the ITRassociated
with the imm3nologic response to the vir3s, we investigated 10
different treatment arms [6-25] event3ally applying 52 different

tre+tment c.mbin+ti.ns. The .utc.mes .D these tre+tments were
.bjectively me+sured including ch+nges in tissue resp.nse using
FMTVDM [26,27], +s well +s bl..d m+rkers .D ITR; viz. Ferritin [28]
+nd IL-6 [29] levels. They were +ls. subjectively ev+lu+ted using
Drequency .D intub+ti.n, +ss.ci+ted de+ths, time t. extub+ti.n +nd
discharge. Given the tremendo3s political, pharmace3tical and
s.ci+l influences inv.lved in the investig+ti.n .D SARS-C.V-2, this
st3dy was cond3cted o3tside of the United States at sites where
there were b.th signific+nt numbers .D SARS-C.V-2 c+ses rep.rted
and where clinicians were treating patients witho3t government
intervention. Accordingly st3dy participants have deleted all
identifiers t. ensure Dull p+rticip+ti.n.



Copyright@ Richard M Fleming | Biomed J Sci & Tech Res | BJSTR. MS.ID.005443.

Volume 33- Issue 4 DOI: 10.26717/BJSTR.2021.33.005443

26044

Ldsgncr
Enrollment

Twenty-three independent sites from seven co3ntries
p+rticip+ted in + blinded r+nd.mized pr.spective c.mp+ris.n
of 10 treatment arms for patients who tested positive for SARS-
C.V-2 (C.vid-19) by P.lymer+se Ch+in Re+cti.n (PCR). P+tient
recr3itment for NCT04349410 ran from 16 April 2020 thro3gh 4
A3g3st 2020. The st3dy and the patient InformedConsent (IFC)was
+ppr.ved by the centr+l Instituti.n+l ReviewB.+rd (OMBN.. 0990-
0270; IORG0010573) and independently approved at each site. Any
and all information identifying patients, sites or investigators were
redacted prior to release to the IRB. Participation in the clinical trial
followed agreement to protect intellect3al property and forfeit3re
of any rights to the released redacted data to the IRB.

Inclusion Criteria

Patients were incl3ded in the st3dy only if they were 3nder
the c+re .D + medic+l d.ct.r, signed IFC +nd tested p.sitive by
Polymerase Chain Reaction (PCR) for SARS-CoV-2.

Exclusion Criteria

P+tients were excluded Dr.m p+rticip+ti.n in the study iD they
were PCR negative, actively 3ndergoing treatment for cancer,

were s3rgical patients, pregnant or were 3nder 16-years of age.
P+tients were +ls. excluded Dr.m the study iD they h+d +lre+dy
been +dmitted t. h.spit+l D.r tre+tment pri.r t. recruitment .r iD
they h+d + kn.wn medic+l pr.blem th+t w.uld pr.hibit them Dr.m
being tre+ted by +ny .D the tre+tments being used in this study – e.g.
p+tients with + gluc.se-ph.sph+te dehydr.gen+se deficiency (G-6-
PD), sickle cell deficiency .r dise+se, et ceter+.

Outpatient Treatment

Patient recr3itment for each o3tpatient treatment site is shown
in T+bles 1 & 2 +nd Figure 2. Outp+tient tre+tment w+s by definiti.n
pr.vided by clinici+ns pri.r t. h.spit+l +dmissi.n. Outp+tient sites
included priv+te .Dfices, physici+n +nd h.spit+l clinics. Decisi.n
t. tre+t (Tre+tments 1-4; T+bles 3A & 3B) w+s m+de s.lely by the
physician and patient. All o3tpatients received a minim3m of 200
mg of elemental zinc daily while taking aminoq3inolines. Following
initial eval3ation incl3ding PCR testing and initiation of treatment
or the decision to provide no treatment, patients ret3rned 3-5 days
later for re-eval3ation. Patients deemed to have responded well
either to treatment or no treatment were recorded as s3ch. Those
whowere determined to have deteriorated clinically were admitted
t. h.spit+l. Outp+tients did n.t underg. FMTVDM, Ferritin .r IL-6
testing.

Table 2: Patient characteristics >or each component o> the study.

Study Number of
Patients

Age**
(Years) Male (%) Female

(%)
CAD
(%) D.M. (%) HTN

(%)
Prior
CA (%)

Entry

FMTVDM**

Entry

Ferritin**

Entry

IL-6**

Recovered as
O3tpatient witho3t

Treatment
504 51 ±

22
338 (67.1

%)

166
(32.9
%)

125

(24.8
%)

143

(28.4 %)

117

(23.2
%)

146

(29 %)
ND* ND ND

Resp.nded t. HCQ
as O3tpatient 795

62 ±

17

578

(72.7 %)

217

(27.3 %)

256

(32.2
%)

124

(15.6 %)

219

(27.5
%)

181
(22.8
%)

ND ND ND

F+iled HCQ +s
O3tpatient and En-
rolled in Phase I

39
62 ±

17

32

(82 %)

7

(17.9 %)

10

(25.6
%)

13

(33.3 %)

9

(23.1
%)

6

(15.4 %)
202 ±27 521 ±240

51 ±

12

Enrolled in Phase
I with no prior
treatment.

301
68 ±

17

179

(59.5 %)

122

(40.5 %)

75

(24.9
%)

57
(18.9%)

104

(34.6
%)

64

(21.3 %)
199 ±22 700 ±157 55

±16

F+iled HCQ +s
O3tpatient and En-
rolled in Phase II

119

59 ±

20
97

(81.5 %)

22

(18.5 %)

24

(20.2
%)

34

(28.6 %)

32

(26.9
%)

26

(21.8 %)
192 ±24 539 ±237

52 ±

14

Enrolled in Phase
II with no prior
treatment.

42
55 ±

20

38

(90.5 %)

4

(9.5 %)

6

(14.3
%)

9

(21.4 %)

7

(16.7
%)

0

(0 %)
210 ±24 810 ±117 72±10

Total 1800
59 ±

19

1262

(70.1 %)

538

(29.9 %)

496

(27.6
%)

380

(21.1 %)

488

(27.1
%)

423

(23.5 %)

Note: *ND = No data
**Values provided as mean standard ± deviation.



Copyright@ Richard M Fleming | Biomed J Sci & Tech Res | BJSTR. MS.ID.005443.

Volume 33- Issue 4 DOI: 10.26717/BJSTR.2021.33.005443

26045

Table 3A: SARS-CoV-2 Treatment components >or Extubated Patients.

Tr
ea
tm
en
t1

Tr
ea
tm
en
t2

Tr
ea
tm
en
t3

Tr
ea
tm
en
t4

Tr
ea
tm
en
t5

Tr
ea
tm
en
t6

Tr
ea
tm
en
t7

Tr
ea
tm
en
t8

Tr
ea
tm
en
t9

Tr
ea
tm
en
t1
0

Tr
ea
tm
en
t1
1

Immune Support

F.l+te 3 mg by m.uth d+ily, M+gnesium 400 mg by m.uth d+ily, C+lcium C+rb.n+te 400
mg by m.uth d+ily, C.b+l+min 3 mg by m.uth d+ily, Pyrid.xine 30 mg by m.uth d+ily, De-
hydr.epi+ndr.ster.ne 50 mg by m.uth twice d+ily, Asc.rbic +cid 2000 mg by m.uth d+ily,
Zinc 10 mg by m.uth d+ily, +nd 1,25-dihydr.xych.lec+lciDer.l 1500 IU by m.uth d+ily.

X X X X X X X X X X X

Respiratory Support

Atr.vent nebulizer tre+tment every 4-h.urs. X X X X X X X X X X X

SARS-CoV-2 Targeted Treatments

Hydr.xychl.r.quine 200 mg by m.uth every 8-h.urs (600 mg d+ily) D.r 10-d+ys. X X X X

Azithr.mycin 500 mg by m.uth D+y 1, then 250 mg by m.uth D+ys 2-5. X

D.xycycline 100 mg by m.uth every 12-h.urs D.r 10-d+ys. X

Clind+mycin 150 mg by m.uth every 6-h.urs D.r 7-d+ys. X X X

Prim+quine 200 mg by m.uth D+y #1 X X

Originally Part oF Treatment 5: Hydroxychloroquine Day 1 800mg by Mouth, then 400mg 8-hours later. Days 2 and 3 400mg by Mouth daily
-- Deleted

Remdesivir 200 mg IV on day 1, then 100 mg IV days 2-10. X

T.cilizum+b 8-mg/kg [IBW; n.t t. exceed 800 mg] n.t t. exceed 800 mg intr+ven.usly
inDused .ver 1-h.ur. M+y be repe+ted every 8-h.urs D.r + m+ximum .D 4-d.ses. X

Methylprednisolone 125 mg IV every 6-ho3rs for 3 days; then 125 mg IV every 12-ho3rs for
2 days; then 125 mg IV daily for 2 days; then 60 mg IV daily for 2 days [with each inf3sion

given over 30-min3tes]; then Sol3medrol dose pack to taper off steroids.
X

InterDer.n +-2b 5-milli.n units per nebulizer every 12-h.urs D.r 7-d+ys. X

Treatment 10: Losartan 25 Mg by Mouth Daily -- Deleted

C.nv+lescent Pl+sm+ 2-units ABO-c.mp+tible with +ntib.dy titer .D 1:320 diluti.n. E+ch
unit intr+ven.usly inDused by .ver 4-h.urs. X

Table 3B: SARS-CoV-2 Treatment components >or Intubated Patients.

Tr
ea
tm
en
t1

Tr
ea
tm
en
t2

Tr
ea
tm
en
t3

Tr
ea
tm
en
t4

Tr
ea
tm
en
t5

Tr
ea
tm
en
t6

Tr
ea
tm
en
t7

Tr
ea
tm
en
t8

Tr
ea
tm
en
t9

Tr
ea
tm
en
t1
0

Tr
ea
tm
en
t1
1

Immune Support

F.l+te 3 mg intr+ven.us d+ily, M+gnesium 400 mg intr+ven.us (IV) d+ily, C+lcium C+rb.n-
+te 4 mEq/Kg IV d+ily n.t t. exceed 400 mg d+ily, C.b+l+min 3 mg IV d+ily, Pyrid.xine
30 mg IV d+ily, Dehydr.epi+ndr.ster.ne 50 mg IV d+ily, Asc.rbic +cid 2000 mg IV d+ily,
Zinc 4 mg IV d+ily, +nd 1,25-dihydr.xych.lec+lciDer.l 1500 IU by .r+l s.luti.n iD p.ssible
d+ily-n.t +v+il+ble IV. E+ch vit+min inDusi.n sh.uld be given .ver 15 t. 30-minutes.

X X X X X X X X X X X

Respiratory Support

Atr.vent nebulizer tre+tment every 4-h.urs. X X X X X X X X X X X

SARS-CoV-2 Targeted Treatments

Hydr.xychl.r.quine 155 mg IV every 8-h.urs (600 mg d+ily) D.r 10-d+ys. X X X X

Azithr.mycin 500 mg by vein .ver 1-h.ur D+y 1, then 250 mg D+ys 2-5. X

D.xycycline 100 mg by vein .ver 1-h.ur every 12-h.urs D.r 10-d+ys. X

Clind+mycin 150 mg by vein .ver 1-h.ur every 6-h.urs D.r 7-d+ys. X X X

Prim+quine 200 mg by m.uth D+y #1 – Un+v+il+ble D.r Intub+ted P+tient X X
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Originally Part oF Treatment 5: Hydroxychloroquine Day 1 800mg by Mouth, then 400mg 8-hours later. Days 2 and 3 400mg by Mouth daily
-- DELETED

Remdesivir 200 mg IV on day 1, then 100 mg IV days 2-10. X

T.cilizum+b 8-mg/kg [IBW; n.t t. exceed 800 mg] n.t t. exceed 800 mg intr+ven.usly
inDused .ver 1-h.ur. M+y be repe+ted every 8-h.urs D.r + m+ximum .D 4-d.ses. X

Methylprednisolone 125 mg IV every 6-ho3rs for 3 days; then 125 mg IV every 12-ho3rs
for 2 days; then 125 mg IV daily for 2 days; then 60 mg IV daily for 2 days [with each inf3-

sion given over 30-min3tes]; then Sol3medrol dose pack to taper off steroids.
X

InterDer.n +-2b 5-milli.n units per nebulizer every 12-h.urs D.r 7-d+ys. X

Treatment 10: Losartan 25mg by Mouth Daily -- DELETED

C.nv+lescent Pl+sm+ 2-units ABO-c.mp+tible with +ntib.dy titer .D 1:320 diluti.n. E+ch
3nit intraveno3sly inf3sed over 4-ho3rs. X

Inpatient Treatment

Patients who were deemed to have failed o3tpatient treatment
and req3ired admission to hospital followed the protocol shown in

Figure 2 +nd were subsequently enr.lled in either Ph+se I (Figures
2 & 3) .r II (Figure 4) .D the study +s defined bel.w.

Figure 2: Initial patient infow into the study.

1800 individuals who were PCR positive >or SARS-CoV-2 were enrolled in the study. Among these individuals physicians
began treating 953 with one o> >our hydroxychloroquine (HCQ) treatment regimens as deHned in Tables 3A and 3B. O>
these 795 (83.4 %) responded >avorable and did not require hospital admission. The remaining 158 (16.6 %) were admitted to
hospital. Thirty-nine o> these patients were admitted into Phase I o> the study along with 301 individuals who had not received
treatment as outpatients. The remaining 119 patients who >ailed HCQ outpatient treatment were admitted to Phase II along
with 42 other individuals who had not received prior treatment and required admission. The outcomes o> the patient responses
to outpatient aminoquinoline treatment are shown in Tables 1,2,6,11. An additional 847 patients did not receive outpatient
treatment. O> these 504 (59.5 %) did well; however, 343 (40.5 %) required admission. O> these 301 were assigned to Phase I, and
42 were assigned to Phase II o> the study.
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Figure 3: Phase I Flow o> Patients who Received no HCQ Treatment Prior to Admission.

Three hundred and one patients who had not received outpatient treatment were enrolled in Phase I. The Hrst two horizontal
rows show the ten initial single treatment arms – each o> which is represented by a speciHc color that continues throughout
the fow diagram. Only treatment arm 11 (Convalescent Plasma) was not provided as an initial treatment as explained in the
text o> the manuscript. The solid colored arrows >rom row one (Treatments 1-5) show the next sequential treatment added i>
the Hrst treatment >ailed to success>ully treat SARS-CoV-2. Failure to success>ully treat SARS-CoV-2 a>ter a treatment >ound in
horizontal line two, resulted in an additional treatment being added in horizontal treatment line 3. The connections between the
treatments in line two and three are shown by the dashed color line associated with the treatment color in horizontal treatment
line two and three. Each treatment box shows the number o> patients treated with the treatment regimen and the success o>
treatment. E.g. In row one, the second Treatment group is Treatment (Tx) 2. This is the combination o> Hydroxychloroquine and
Doxycycline. Twenty-nine patients received this treatment and all >ailed with 0 % success. This Treatment group is recorded in
red print with solid red arrows leading to multiple second line serial drugs – noted by the solid red arrows - being added to the
regimen. One o> these red arrows leads straight down to Treatment (Tx) 7 (Tocilizumab) in the second row o> drug treatments.
Tx 7 is also in red print and the lined arrows leading away >rom it are dashed red lines. While Tx 7 was also used as a Hrst line
drug, the second set o> numbers show the outcomes when Tocilizumab is added as an additional second drug. On the Hrst line
o> second line treatments (Tx), the second group noted reads “4 >rom Tx 2” meaning there were 4 patients who had received
Treatment 2 (Hydroxychloroquine and Doxcycline) who were then treated with the addition o> Treatment 7 (Tocilizumab). O>
the 38 total patients receiving Tocilizumab as an additional second line treatment 31 (81.6 %) responded >avorably to treatment.
However, seven did not. O> these seven patients, dashed red arrow lines lead >rom Tx 7 to a third drug Treatment added to
the regimen. One o> these red dashed lines fows to the third line o> Treatments including Treatment 9 (third >rom le>t) in blue
print. Treatment (Tx) 9 is Inter>eron a-2b. In this box you will see the results o> Inter>eron a-2b being used as second and third
line Tx. [Its use as a Hrst line treatment is noted in the second line o> drug treatments; also in blue print.] Under the 3rd Tx line
the second item reads “2 >rom Tx 2,7” denoting there were two patients who previously received Treatment 2 then Treatment 7,
whowere now receiving a third Treatment 9 (Inter>eron a-2b). As noted >our o> the patients receiving the triple drug treatment
with Inter>eron a-2b, including the two receiving Treatments 2,7,9; responded success>ully (100 %). Tables 7 & 8 provides the
tabulated in>ormation >ound in Figure 3.
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Figure 4: Phase II Patients Clinical Flow.

Phase II o> the study-initiated treatment >ocusing on reducing the ITR o> SARS-CoV-2 patients. Treatment options consisted
o> multi-drug combinations or the administration o> methylprednisolone. O> the 161-patients enrolled in Phase II, 119 had
>ailed outpatient HCQ treatment and were randomly assigned to receive either a combination treatment o> Treatments 5, 7
and 9, or the combination treatment o> Treatment 7 and 9. Alternatively patients were randomly assigned to receive Treatment
8. An additional 42-patients who had not received a HCQ outpatient treatment were randomly assigned to these same three
groups or to receive treatment 4 or 5. During Phase II o> the study only those who initially received treatment 4 or 5 required
the addition o> a sequential treatment and they were randomly assigned to receive either Treatment 8 or the combination
Treatment o> 7 and 9. The outcomes o> the treatment success >or these patients are shown in Table 9.

Quantitative And Serial Determination OF Sars-Cov-2
Severity Prior To Initiating Hospital Treatment Detailed
In Tables 3A & 3B

Determin+ti.n .D the severity .D SARS-C.V-2 using nucle+r
im+ging h+s bec.me +m+j.r +nd the newest t..l D.r clinici+ns [30].
In this study the qu+ntified nucle+r im+ging meth.d used [26] w+s
the Fleming Meth.d D.r Tissue +nd V+scul+r DiDDerenti+ti.n +nd
Met+b.lism (FMTVDM) permitting me+surement .D tissue ch+nges
in regi.n+l bl..d fl.w +nd met+b.lism resulting Dr.m SARS-C.V-2
and the ITR to the vir3s as shown in Fig3re 5. Comparison st3dies
using FMTVDM D.r .ther dise+se st+tes [30] h+s permitted the
differentiation of tiss3e changes showing progression of changes

resulting Dr.m incre+sing regi.n+l bl..d fl.w +nd met+b.lism
shown in Fig3re 6 with progressive worsening of infectio3s and
infl+mm+t.ry dise+ses. The nucle+r techn.l.gist w+s s.lely
resp.nsible D.r qu+ntit+tive c+mer+ c+libr+ti.n +nd p+tient im+ge
+cquisiti.n +nd qu+ntific+ti.n .D Regi.ns-OD-Interest (ROIs). The
first study w+s d.ne up.n +dmissi.n t. the h.spit+l +nd pri.r t.
initiation of treatment. Serial imaging and tiss3e meas3rement
was performed at 72-ho3r increments following initiation of
each treatment and was contin3ed in 72-ho3r increments 3ntil
s+tisD+ct.ry tre+tment .D SARS-C.V-2 h+d been +chieved +s defined
by + reducti.n in FMTVDM.D ≥ 25 .r + fin+l FMTVDMv+lue .D <150.
The gre+test ROI me+sured FMTVDM v+lue w+s used t. determine
the severity .D C.r.n+ Virus Dise+se (CVD).
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Figure 5: FMTVDM quantitative measurements o> SARS-CoV-2 corona virus pneumonia (CVP) severity and ITR.

FMTVDM quantitative measurements o> the severity o> SARS-CoV-2 corona virus pneumonia (CVP) associated changes in
regional blood fow and metabolism were obtained >or each inpatient be>ore and a>ter each period o> treatment to determine
treatment success. Regions-o>-interest (ROIs) were obtained and quantiHed. The greatest FMTVDM value was reported >or
each patient study. In this example the greatest FMTVDM measured value was 261. Serial studies were obtained and used to
determine measured treatment success. Success>ul treatment was deHned as a reduction in FMTVDM o> ≥ 25 or a value o> ≤
150. The results are shown in Tables 4 & 10.

Figure 6:Measurement o> changes in regional blood fow and metabolism seen with sequential changes in tissue [27].

Quantitativechangesinregionalbloodfowandmetabolismresulting>romSARS-CoV-2andtheassociatedInfammoThrombotic
Response (ITR) can be non-invasively measured using FMTVDM. Increased FMTVDM values proceeding >rom 150 to 250
demonstrate progressive worsening o> disease. Normal pulmonary tissue is associated with FMTVDM values o> less than 150.
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The c.nsistency between e+ch .D the three qu+ntit+tive
me+sures .D FMTVDM, Ferritin +nd IL-6 used thr.ugh.ut the study
+re dem.nstr+ted by the ch+nges n.ted in T+ble 4 & Figure 7. As
sh.wn FMTVDM pr.vided the best me+surement .D CVD D.ll.wed
by IL-6 +nd then Ferritin levels. The bl..d m+rkers .D ITR l+gged
behind tissue ch+nges +s sh.wn in T+ble 4. C.nsequently tre+tment
decisi.ns were prim+rily determined by FMTVDM with clinici+ns
+ble t. include IL-6 +nd Ferritin in their +ssessment .D p+tients +s

tre+tments ch+nged +nd decisi.ns reg+rding intub+ti.n, extub+ti.n
and hospital discharge were made. Treatments that res3lted
in +n incre+se in FMTVDM .D m.re th+n 25 were disc.ntinued.
Tre+tments th+t resulted in ch+nges in FMTVDM .D less th+n
+ 25 were contin3ed and a new treatment was serially added to
the regimen. Once FMTVDM decre+sed by ≥ th+n 25 .r the v+lue
bec+me less th+n 150, the p+tient’s then current regimen w+s
contin3ed 3ntil completed.

Table 4: Quantitative changes in measured FMTVDM, Ferritin and IL-6 with inpatient treatment.

One-way ANOVA
Descriptive
Statistics

Admis-
sion

FMTVDM

Day 4

FMTVDM

Day 7**

FMTVDM

Day 10***

FMTVDM

Admis-
sion Fer-
ritin

Day 4

Ferri-
tin

Day 7

Ferri-
tin

Day 10

Ferri-
tin

Admis-
sion IL-6

Day 4

IL-6

Day 7

IL-6

Day
10

IL-6

Number (n) 501 501 235 29 501 501 235 29 501 501 234* 29

Mean (Average) 198.6 159 129 119.9 656.9 468.2 322.2 286.7 55.7 33.13 20.4 17.8

St+nd+rd Devi+-
ti.n (S.D.) # 23.8 40.8 28.3 15.8 204.1 213.6 141.5 69.3 15.8 20.8 14.2 6.6

Standard Error of
Mean (S.E.) 1.06 1.8 1.8 2.9 9.1 9.5 9.2 12.86 0.7 0.9 0.9 1.2

Lower 95% Con-
fidence Interv+l

(CI)
196.5 155.5 125.4 113.9 639 449.5 304.1 260.3 54.3 31.3 18.6 15.3

Upper 95% CI 200.7 162.6 132.7 125.9 674.8 486.8 340.5 313 57.1 25 22.3 20.3

Note: # S.D. is the square root o> variability.
*Missing data.
**46.9 % (235 o> 501) o> patients required a second treatment based upon FMTVDM, Ferritin and IL-6 – either a single or combination
treatment regimen.
***5.8 % (29 o> 501) o> patients required a third treatment based upon FMTVDM, Ferritin and IL-6 – either a single or combination
treatment regimen.

Figure 7: Correlation o> Measured FMTVDM, Ferritin and IL-6.

Correlational changes seen between FMTVDM, Ferritin and IL-6 over the course o> the study are shown in color scale with
increased correlations as determined by Pearson’s analysis as shown. The correlation between Ferritin and FMTVDM was
0.673, and 0.718 between FMTVDM and IL-6.
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SuccessFul Treatment Outcomes For Inpatients

SuccessDul tre+tment .utc.mes were defined using the
qu+ntit+tive me+surements .D FMTVDM with + reducti.n .D ≥ 25,
or a level of < 150, Ferritin levels < 270 ng/ml D.r men +nd < 160
ng/ml D.r w.men, +nd +n IL-6 level .D < 5 pg/ml.

Additional Diagnostic Studies

12-le+d electr.c+rdi.gr+ms were .bt+ined every three d+ys
with me+surement .D QTc interv+ls. The fin+l +n+lysis .D +ny
electr.c+rdi.gr+m +nd tre+tment decisi.nw+sm+de by C+rdi.l.gy.
Additional telemetry monitoring provided interval monitoring
+nd inD.rm+ti.n. Additi.n+l bl..d w.rk w+s r.utinely perD.rmed
with m.rning l+bs except D.r the initi+l bl..d w.rk .bt+ined +t the
time of admission. In addition to Ferritin and IL-6 levels patients
had daily CBCs with differential, liver and renal f3nction along with
D+sting gluc.se levels. Due t. the v.lume .D bl..d .bt+ined, ven.us
s+mpleswere .bt+ined inmicr. v+cut+iners. Additi.n+l testingw+s
performed per hospital protocol.

Medication Inpatient Treatment Arms

During Ph+se I .D the study p+tient tre+tment +rms were
diDDerent dependent up.n whether the p+tient w+s intub+ted
(T+ble 3B) +nd un+ble t. t+ke medic+ti.ns .r+lly .r n.t (T+ble
3A). P+tients wh. were intub+ted +nd l+ter extub+ted c.ntinued
t. receive the intub+ted medic+ti.ns t. m+int+in c.nsistency.
R+nd.miz+ti.n .D tre+tments w+s limited .nly by the exclusi.n .D
Tre+tment 5 Dr.m intub+ted p+tients, +s Tre+tment 5 (Prim+quine)
is .nly +v+il+ble .r+lly. One intub+ted p+tient w+s r+nd.mly
+ssigned t. tre+tment 5 +nd w+s subsequently re-r+nd.mized t.
another treatment gro3p providing for intraveno3s administration
of treatment. Additionally, convalescent plasma (Treatment
11) w+s n.t used +s + first line tre+tment. It w+s included by
randomized assignment as a second or third line treatment.
Random assignment of Treatments was done at each site. F3rther
medic+l tre+tment r+nd.miz+ti.n w+s determined by the pri.r
use .D +n +min.quin.line (hydr.xychl.r.quine; HCQ) in the
.utp+tient setting. R+nd.miz+ti.n D.r p+tients D+iling + HCQ pre-
hospital treatment arm (Treatments 1-4) was to treatments arms
6 th.ugh 9. F+ilure t. +dequ+tely resp.nd b+sed up.n FMTVDM;
Ferritin and IL-6 meas3rements res3lted in the change or addition
of yet another medical treatment randomly assigned incl3ding the
incl3sion of Treatment 11 (Convalescent Plasma). The process of
contin3ed serial addition of randomly selected medical treatments
c.ntinued until tre+tment w+s successDul .r the p+tient expired.

Randomization of medical treatments for patients admitted
with.ut pri.r +min.quin.line (HCQ) tre+tment included
assignment to treatment arms one thro3gh nine. Fail3re following
initi+l inp+tient tre+tment +s defined resulted in +dditi.n+l
r+nd.miz+ti.n .D tre+tment t. be +dded t. .r in pl+ce .D the initi+l

treatment. This same seq3ence was contin3ed 3ntil treatment
w+s successDul .r the p+tient expired. Once + tre+tment +rm D.r
+ny study gr.up D+iled it w+s +b+nd.ned +nd n.t used in th+t
patient again. Finally in Phase II of the st3dy, medications were
c.mbined (Figure 4) t. +ugment tre+tment .D the ITR b+sed up.n
+n+lysis .D Ph+se I. During Ph+se II p+tients wh. D+iled .utp+tient
+min.quin.line (HCQ) tre+tment were r+nd.mized t. receive
either Tre+tment 8 (Methylprednis.l.ne) .r + c.mbin+ti.n .D
agents incl3ding (a) Treatment 5 (Primaq3ine, Clindamycin),
7 (T.cilizum+b) +nd 9 (InterDer.n a-2b), .r (b) Tre+tments 7
(T.cilizum+b) +nd 9 (InterDer.n a-2b). The same protocol was 3sed
for serial treatment decision-making. Patientswhohad not received
o3tpatient treatment were randomized either to one of these three
regimens +s well +s p.ssible r+nd.miz+ti.n t. receive Tre+tment 4
(Hydr.xychl.r.quine, Clind+mycin +nd Prim+quine) .r Tre+tment
5 (Primaq3ine, Clindamycin).

Other Treatments

In addition to these treatments, patients also received imm3ne
supp.rt +nd br.nch.dil+t.r tre+tment +cc.rding t. their tre+tment
schedules in T+bles 3A .r 3B. Further tre+tments were determined
by .ther medic+ti.ns the p+tients might h+ve +lre+dy been
receiving .r required by h.spit+l pr.t.c.l. The use .D Esm.l.l [5]
D.r he+rt r+te +nd QTc regul+ti.n w+s determined by C+rdi.l.gy.
P+tients were +ls. given 5000 units .D subcut+ne.us Hep+rin
every 12-h.urs t. reduce D.rm+ti.n .D thr.mbi. This +gent w+s
selected over other anticoag3lants d3e to the easy of reversal with
Protamine S3lfate within min3tes .

Oxygen and Respiratory Support

Every eDD.rt w+s m+de t. +v.id intub+ti.n +nd reduce Durther
ARDS [3,4]. When ventil+t.rs were used the tid+l v.lume w+s
restricted t. 5cc/kg Ide+l B.dy Weight (IDW) with use .D p+r+lytic
+gents t. prevent the p+tient Dr.m .ver bre+thing the ventil+t.r. Per
protocol othermodalities incl3dedpronepositioning, s3pplemental
.xygen +nd Extr+c.rp.re+l Membr+ne Oxygen+ti.n (ECMO) were
given pri.rity +s sh.wn in T+ble 5.

Establishing A Covid-19 In Hospital Treatment Team

Inrec.gniti.n.Dthec.mplexity.Dtre+ting+previ.uslyunkn.wn
vir+l inDecti.n +nd in rec.gniti.n .D the Infl+mm.Thr.mb.tic
Response (ITR) occ3rring in those hospitalized with CoVid-19,
NCT04349410 required identific+ti.n .D + seven-pers.n SARS-
C.V-2 tre+tment te+m. Their r.les +s te+mmembers +re +s defined:

Principle Resp.nsibilities – It is critic+l th+t +ll members .D the
te+m kn.w wh+t e+ch .D the .ther members .D the te+m +re d.ing.

Emedbshntr�Chrd]rd�Ogwrhbh]m
Prim+rily resp.nsible D.r tre+ting SARS-C.V-2 inDecti.n +nd

addressing secondary infections.
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A]qchnknfhrs
Maintain the satisfactory patient rhythm and address any

electr.lyte +nd QTc +bn.rm+lities D.cusing .n the use .D b-1
selective +g.nist [5]. Attenti.n t. be given t. c.mplement c+sc+de
cl.tting +nd glyc.pr.tein IIb/III+ issues resulting Dr.m ITR. The
C+rdi.l.gist is +ls. t. be +t the p+tient’s bedside when +den.sine is
delivered during FMTVDM im+ging.

EAT Otklnmnknfhrs
Gu+r+ntee +dequ+te .xygen+ti.n, c.ntr.l .D ventil+t.r tid+l

v.lumes, pr.ne p.siti.ning, nebulizer tre+tments including
Atr.vent +nd +ny .ther medic+ti.ns, pr.vided by nebulizer. The
ICU-Pulm.n.l.gist is resp.nsible D.r determining intub+ti.n +nd
extub+ti.n .D p+tients.

Pdrohq]snqw�Sdbgmnknfhrs-�U2.[�
Resp.nsible D.r +ny +nd +ll nebulizer tre+tments (T+bles 3A &

3B) incl3ding Atrovent.

Og]ql]bhrs
G3arantee that all medications are properly prepared with

instr3ctions for the rate of delivery and any and all monitoring
needed to ass3re the safest and most effective delivery of the
medications.

EAT�Mtqrd�]mc�Rs]Th
G3arantee that all medications are delivered according to

instr3ctions and not on an alternate delivery (e.g. q 8 ho3rs, means
every 8-ho3rs, not three times a day).

Mtbkd]q�Sdbgmnknfhrs
Gu+r+ntee th+t +ll nucle+r c+mer+s +re qu+ntit+tively c+libr+ted

+t the beginning .D the d+y. M+ke cert+in e+ch p+tient’s FMTVDM
study D+lls +t the s+me time .D the p+tient’s tre+tment regimen
eliminating differences d3e to medications, movement, et cetera.

Nsgdqr
Additional clinical personnel incl3ding Gastroenterologists,

Nephrologists and Endocrinologists, alongwith ancillary personnel
sh.uld be +dded t. the SARS-C.V-2 clinic+l st+DD sh.uld p+tients
h+ve g+str.intestin+l, ren+l, .r specific di+betic needs .r c.ncerns.

Statistical Analysis

Analysis of res3lts incl3ded descriptive statistics incl3ding
mean + st+nd+rd devi+ti.ns, C.nfidence Interv+ls (CI), r+nge, +nd
+n+lysis between gr.ups +nd gr.up eDDects using student T-testing,
Pe+rs.n’s c.rrel+ti.n, +nd .ne-w+y +n+lysis .D v+ri+nce (ANOVA)

using b.th Tukey +nd B.nDer.ni +n+lysis D.r + m.re c.nserv+tive
+n+lysis with st+tistic+l c.rrecti.n using B+rtlett’s st+tistic.
Statistical analysis was cond3cted according to Snedecor and
Cochran [32] 3sing PRISM software [33] and graphing.

Pdrtksr
From 16 April 2020 thro3gh 5 A3g3st 2020, 1800 st3dy

p+rticip+nts seen by clinici+ns in 7 c.untries +nd 23 study siteswh.
tested p.sitive D.r SARS-C.V-2 by PCR were enr.lled D.r ev+lu+ti.n
and treatment of SARS-CoV-2 and the ITR to the vir3s as shown in
T+ble 1. T+bles 1 & 2 sh.w the dem.gr+phics .D these individu+ls
incl3ding 70.1 % men and 29.9 % women with an average age of
59 + 19 years.

Outpatient Outcomes

As patients entered the st3dy, Fig3re 2 shows that they were
initi+lly seen +s .utp+tients +nd divided int. tw. gr.ups. The first
gro3p of 847 (47%) people incl3ded those whose clinicians did
not think they req3ired treatment. Of these 504 (59.5 %) were
determined t. be rec.vering .n D.ll.w up ev+lu+ti.n 3-5 d+ys
later. Three h3ndred and forty-three (40.5 %) showed clinical
deterioration req3iring admission to hospital for treatment. Of
these 301 were enrolled in Phase I of the st3dy acco3nting for
88.5 % of Phase I patients, with 42 enrolled in Phase II of the st3dy
+cc.unting D.r 26.1%.D the Ph+se II p+rticip+nts. T+bles 1&2 sh.w
the demographics of these patients along with the severity of their
+dmissi.n me+surements (FMTVDM, Ferritin, IL-6) .D SARS-C.V-2.

The second gro3p of people incl3ded those who received one-
.D-D.ur .utp+tient tre+tment regimens by their clinici+ns +Dter
initial eval3ation. These 953 patients represented 53 % of the
st3dy participants. Of these 953, 795 (83.4 %) were determined to
have responded to o3tpatient treatment and were not admitted as
sh.wn in T+bles 6 & 11. An+lysis .D these D.ur diDDerent .utp+tient
treatment regimens showed different response rates depending
up.n the c.mbin+ti.n .D drugs used independent .D supplement+l
zinc provided which as noted in the methods section incl3ded a
minim3m of 200 mg of elemental zinc. The reported s3ccessf3l
treatment response ranged from 74.2-100 % depending 3pon the
regimen. With the excepti.n .D Tre+tment 4, which included + .ne-
time dose of 200 mg of Primaq3ine, the s3ccess rate as shown in
T+ble 6 w+s 74.2 t. 97.9 %. Am.ng p+tients successDully tre+ted
as o3tpatients, Fig3re 2 shows the percentages following each of
the fo3r treatment gro3ps that were deemed to have s3ccessf3lly
responded to aminoq3inoline o3tpatient treatment, incl3ding 28.3
%of cases fromTreatment 1; 21.4% fromTreatment 2; 23.8% from
Treatment 3; and 26.5 % from Treatment 4 incl3ding Primaq3ine.
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Table 5: Proven and proposed treatments based upon mechanism o> action.

Treatment Viral Attachment and
Replication

Innate T-cell Cytotoxic Re-
sponse Oxygenation and ARDS** Adaptive Humoral (Antibody)

Response.

1,25-Dihydr.xych.-
lec+lciDer.l (Vit. D3) Improved imm3ne response. Improved imm3ne response.

Asc.rbic Acid (Vit.
C) Improved imm3ne response. Improved imm3ne response

Atrovent

β-2 br.nch.dil+t.r t. in-
crease airway diameter and
reduce br.nchi+l secreti.ns
witho3t the increase in

he+rt r+te +nd p.tenti+l QTc
prolongation associated

with b-1 +g.nists.

Azithromycin Inhibiti.n .D vir+l pr.tein
translation.

Clindamycin

P.tenti+l inhibit.r .D vir+l
+tt+chment by inhibiting
Tr+nsmembr+ne pr.te+se
serine 2 (TMPRSS2).

Clindamycin Inhibiti.n .D vir+l pr.tein
translation.

Inhibits cyt.kine rele+se
decreasing tiss3e necrosis

D+ct.r – +lph+ (TNF-+) +nd IL-1b
(Interleukin-1 bet+).

Inhibits cyt.kine rele+se decre+s-
ing tiss3e necrosis factor – alpha
(TNF-+) +nd IL-1b (Interleukin-1

bet+).

Convalescent
Plasma

Provides passive imm3nity
red3cing potential ITR altho3gh
the incre+sed fibrin.gen levels
associated with plasma trans-
Dusi.ns m+y incre+se thr.mbus

formation.

Cy+n.c.b+l+min
(Vit. B12)

Improved imm3ne response
+nd reducti.n .D infl+mm+t.ry

homocysteine.

Improved imm3ne response
+nd reducti.n .D infl+mm+t.ry

homocysteine.

D.xycycline Inhibiti.n .D vir+l pr.tein
translation.

Folate (Vit. B9)
Improved imm3ne response
+nd reducti.n .D infl+mm+t.ry

homocysteine.

Improved imm3ne response
+nd reducti.n .D infl+mm+t.ry

homocysteine.

Hydr.xychl.r.quine Inhibits vir+l RNA repli-
cation.

Inhibits t.ll-like recept.r 7
(TLR7) t. reduce infl+mm+t.ry

response.

Inhibits glyc.pr.tein IIb/III+
thereby interDering with thr.m-

bus D.rm+ti.n.

Hydr.xychl.r.quine Inhibits vir+l +tt+chment
at ACE2 receptor site.

Red3ces the prod3ction of
pr.-infl+mm+t.ry cyt.kines.

Hydr.xychl.r.quine Enhances entry of zinc
thro3gh zinc ionophore.

Hydr.xychl.r.quine

Increases cytosol pH to
red3ce removal of viral
envelope req3ired for

replication.

Increases cell3lar pH decreas-
ing m+j.r hist.c.mp+t+bility
c.mplex (MHC) vir+l +ntigen
present+ti.n t. b-cells thereby
decre+sing rele+se .D infl+mm+-

tory cytokines.

Hydr.xychl.r.quine Enhances prod3ction of
Type I Interferons.

InterDer.n +-2b Interferes with viral rep-
lication. Red3ction of IL-6 levels. Red3ction of IL-6 levels.

L.s+rt+n*** P.tenti+l t. decre+se ARDS.

Magnesi3m
Improved imm3ne response
+nd reducti.n .D QTc pr.l.ng+-

tion potential.

Improved imm3ne response and
reducti.n .D QTc pr.l.ng+ti.n

potential.

Methylprednisolone Stimul+tes b-2 recept.rs
impr.ving +irw+y fl.w.

Methylprednisolone Decre+ses end.theli+l le+k-
+ge pr.ducing ARDS.
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Methylprednisolone Red3ces IL-6 levels. Red3ces IL-6 levels.

Oxygen (supple-
mental) other than
ventil+t.r.* [Pr.ne
positioning, BiPAP,
V-V ECMO, V-A
ECMO, NC, Venti

Mask.]

Reduced infl+mm+t.ry
stretching of alveoli and
subsequent w.rsening .D

ARDS.

Primaq3ine
Inhibits entry .D Virulent
Newc+stle Dise+se (VND)

vir3s.

Primaq3ine
Inhibits vir+l RNA replic+-
tion and protein transla-

tion.

Pyrid.xine (Vit. B6)
Improved imm3ne response
+nd reducti.n .D infl+mm+t.ry

homocysteine.

Improved imm3ne response
+nd reducti.n .D infl+mm+t.ry

homocysteine.

Remdesivir Interferes with formation
.D mRNA vi+ RdRP.****

T.cilizum+b Blocks IL-6 receptors red3cing
ITR.

Blocks IL-6 receptors red3cing
ITR.

Zinc May red3ce ACE2 receptor
activity.

Zinc Interferes with RdRP and
polyprotein transcription.

Zinc Improved imm3ne response. Improved imm3ne response.

Note: *BiPAP = Bilevel Positive Airway Pressure, V-V is vein to vein, V-A is vein to artery, ECMO = extracorporeal membrane
oxygenation, NC = nasal cannula, and Venti = Venturi.

**Acute Respiratory Distress Syndrome.

***Originally included in study design with prior pre-clinical studies in animals suggesting a possible mechanism o> action inhibiting
ARDS with H5N1 virus. Excluded >rom study a>ter IRB review and consideration o> concerns >or angiotensin-converting-enzyme
(ACE) inhibitors and angiotensin II receptor blockers (ARBs). Included in this table >or completeness.

****RdRP = RNA dependent RNA polymerase.

Table 6: Hydroxychloroquine Success and Failure Rate leading to Admission.

Total

HCQ

Pre-hospital Treat-
ment Success

HCQ Failures
entered

Phase I

HCQ Failures
entered Phase

II

Total Number of
Patients Treated with

HCQ

Percent Success-
ful Treatment

Percent Treat-
ment Failure

Treatment 1 225 20 58 303 74.20% 25.70%

Treatment 2 170 17 59 246 69.10% 30.90%

Treatment 3 189 2 2 193 97.90% 2.10%

Treatment 4 211 0 0 211 100% 0.00%

Upon re-eval3ation 3-5 days later, 158 (16.6 %) of those who
received .utp+tient +min.quin.line tre+tment were subsequently
admitted to hospital with 39 enrolled in Phase I, and 119 in Phase II.
The o3tpatient fail3res represented 11.5 % of the Phase I patients
+nd 73.9 % .D th.se in Ph+se II. T+ble 2 sh.ws the severity .D SARS-
CoV-2 3pon admission for patients who did and did not receive
.utp+tient ther+py. There were n. st+tistic+l diDDerences between
those who were admitted and failed aminoq3inoline treatment
and those who received no pre-hospital treatment. The res3lts
.D the tw. gr.ups +re p..led t.gether in T+ble 4. Outp+tients did
n.t underg. di+gn.stic me+surement .D FMTVDM, Ferritin .r
IL-6 to q3antitatively meas3re treatment res3lts. Their physicians
subjectively determined their .utc.mes.

Og]rd�E�ntsbnldr ]m]kwrhr�ne�rdptdmsh]k�rhmfkd�cqtf�
sqd]sldmsr�]ccdc�hm�ptdtd-�

Of the 501 patients admitted to hospital, 340 (67.9 %) were
enrolled in Phase I looking at the effect of seq3entially adding
single dr3g treatments to the single dr3g treatment started 3pon
+dmissi.n D.ll.wing di+gn.stic ev+lu+ti.n including FMTVDM,
Ferritin, IL-6, 12-le+d electr.c+rdi.gr+ms, +nd +dditi.n+l bl..d
w.rk +lre+dy n.ted. The me+surement .D QTc in +ll tre+tment
gr.ups including b.th Ph+se I +nd II did n.t c.mpr.mise tre+tment
algorithms and therewere no reported cases of Torsades de pointes
(TdP) or other ventric3lar dysrhythmias reported. Similarly Phase
I, and II Treatments, were not altered d3e to gl3cose; liver and renal
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Duncti.n tests, .r QTc, +nd they c.nsequently will n.t be discussed
f3rther here.

Patients Who Failed Outpatient Aminoquinoline
Treatment

As sh.wn in Figure 2 & T+ble 7, .D the 340 p+tients enr.lled
in Phase I, 39 (11.5 %) of these were patients who failed
o3tpatient aminoq3inoline treatment. Ro3ghly half (51.3 %)
had received Treatment 1, 43.6% had received Treatment 2, and
5.1 % had received Treatment 3. None of the o3tpatients who
received Treatment 4 containing Primaq3ine failed o3tpatient
treatment. Of these 39 patients, 8 (20.5 %) received Treatment 6
(Remdesivir) +s sh.wn in Figure 2 & T+ble 7. Five .D the 8 (62.5
%) resp.nded successDully t. tre+tment +s defined by ch+nges
in FMTVDM, Ferritin +nd IL-6 levels. OD the three (37.5 %) th+t
did not respond, the addition of Interferon a-2b(Treatment 9)

in 1 case, and Convalescent Plasma (Treatment 11) in two other
cases prod3ced s3ccessf3l treatment res3lts in all three (100 %)
c+ses. Ten (25.6 %) .D the 39 received Tre+tment 7 (T.cilizum+b)
+s + first line tre+tment D.ll.wing +min.quin.line D+ilure, with 10
(100 %) .D these p+tients resp.nding D+v.r+bly. Eleven (28.2 %)
were s3ccessf3lly treated with Methylprednisolone (Treatment
8) witho3t f3rther treatment change. Of the remaining 10 (25.6
%) who were received Treatment 9 (Interferon a-2b), 90 % (9)
responded to treatment, with 1 (10%) responding to the addition
of Methylprednisolone (Treatment 8). Of those admitted for f3rther
eval3ation and treatment after failing o3tpatient aminoq3inolines,
35 (89.7%) resp.nded t. first line tre+tment including Remdesivir,
T.cilizum+b, Methylprednis.l.ne +nd InterDer.n a-2b. Of the fo3r
(10.2 %) that req3ired an additional line of treatment, 3 (75 %)
.D these were being tre+ted with Remdesivir +nd 1 (25 %) with
Interferon a-2b.

Table 7: Phase I Treatment Outcomes with Sequentially added Single Treatment Arms.

First In Hospital Treat-
ment Arm

Patient Group
Number
Treated

Successful
Treatment (%)

Secondary Treat-
ment (Tx) Added*

Number Successful
(%)

Third Treatment
(Tx) Added

Number Successful
(%)

Treatment 1

(Hydr.xychl.r.quine,
Azithromycin)

No pre-hospi-
tal treatment
patients

38 0 (0 %)

Tx 6: 5 0 (0 %)

Tx 6: 0 NA

Tx 7: 2 2 (100 %)

Tx 8: 3 3 (100 %)

Tx 9: 0 NA

Tx 11: 0 NA

Tx 7: 11 8 (72.7 %)

Tx 6: 0 NA

Tx 7: 0 NA

Tx 8: 2 2 (100 %)

Tx 9: 0 NA

Tx 11: 1 1 (100 %)

M: 10 8 (80 %)

Tx 6: 0 NA

Tx 7: 1 1 (100 %)

Tx 8: 0 NA

Tx 9: 1 1 (100 %)

Tx 11: 0 NA

I: 7 6 (85.7 %)

Tx 6: 0 NA

Tx 7: 0 NA

Tx 8: 0 NA

Tx 9: 0 NA

Tx 11: 1 1 (100 %)

P: 5 5 (100 %)

Tx 6: 0 NA

Tx 7: 0 NA

Tx 8: 0 NA

Tx 9: 0 NA

Tx 11: 0 NA

Totals 38 27 (71 %) 11 11 (100 %)
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Treatment 2

(Hydr.xychl.r.quine,
D.xycycline)

No pre-hospi-
tal treatment
patients

29 0 (0 %)

Tx 6: 3 0 (0 %)

Tx 6: 0 NA

Tx 7: 0 NA

Tx 8: 2 2 (100 %)

Tx 9: 0 NA

Tx 11: 1 1 (100 %)

Tx 7: 4 2 (50 %)

Tx 6: 0 NA

Tx 7: 0 NA

Tx 8: 0 NA

Tx 9: 2 2 (100 %)

Tx 11: 0 NA

Tx 8: 10 7 (70 %)

Tx 6: 0 NA

Tx 7: 1 1 (100 %)

Tx 8: 0 NA

Tx 9: 1 1 (100 %)

Tx 11: 1 1 (100 %)

Tx 9: 11 9 (81.8 %)

Tx 6: 0 NA

Tx 7: 1 1 (100 %)

Tx 8: 1 1 (100 %)

Tx 9: 0 NA

Tx 11: 0 NA

P: 1 1 (100 %)

Tx 6: 0 NA

Tx 7: 0 NA

Tx 8: 0 NA

Tx 9: 0 NA

Tx 11: 0 NA

Totals 29 19 (65.5 %) 10 10 (100 %)

Treatment 3

(Hydr.xychl.r.quine,
Clindamycin)

NO PRIMAQUINE

No pre-hospi-
tal treatment
patients

25 (0 %)

Tx 6: 0 NA

Tx 6: 0 NA

Tx 7: 0 NA

Tx 8: 0 NA

Tx 9: 0 NA

Tx 11: 0 NA

Tx 7: 10 8 (80 %)

Tx 6: 0 NA

Tx 7: 0 NA

Tx 8: 1 1 (100 %)

Tx 9: 0 NA

Tx 11: 1 1 (100 %)

Tx 8: 6 6 (100 %)

Tx 6: 0 NA

Tx 7: 0 NA

Tx 8: 0 NA

Tx 9: 0 NA

Tx 11: 0 NA

Tx 9: 9 8 (88.9 %)

Tx 6: 0 NA

Tx 7: 0 NA

Tx 8: 1 1 (100 %)

Tx 9: 0 NA

Tx 11: 0 NA

Tx 11: 0 NA

Tx 6: 0 NA

Tx 7: 0 NA

Tx 8: 0 NA

Tx 9: 0 NA

Tx 11: 0 NA

Totals 25 22 (88 %) 3 3 (100 %)
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Treatment 4

(HCQ, Clind+mycin,
Primaq3ine)

No pre-hospi-
tal treatment
patients

21 0 (0 %)

Tx 6: 0 NA

Tx 6: 0 NA

Tx 7: 0 NA

Tx 8: 0 NA

Tx 9: 0 NA

Tx 11: 0 NA

Tx 7: 4 4 (100 %)

Tx 6: 0 NA

Tx 7: 0 NA

Tx 8: 0 NA

Tx 9: 0 NA

Tx 11: 0 NA

Tx 8: 8 8 (100 %)

Tx 6: 0 NA

Tx 7: 0 NA

Tx 8: 0 NA

Tx 9: 0 NA

Tx 11: 0 NA

Tx 9: 9 9 (100 %)

Tx 6: 0 NA

Tx 7: 0 NA

Tx 8: 0 NA

Tx 9: 0 NA

Tx 11: 0 NA

Tx 11: 0 NA

Tx 6: 0 NA

Tx 7: 0 NA

Tx 8: 0 NA

Tx 9: 0 NA

Tx 11: 0 NA

Totals 21 21 (100 %) 0 NA

Treatment 5

(Primaq3ine, Clinda-
mycin)

NO HYDROXYCHLORO-
QUINE

No pre-hospi-
tal treatment
patients

25 0 (0 %)

Tx 6: 0 NA

Tx 6: 0 NA

Tx 7: 0 NA

Tx 8: 0 NA

Tx 9: 0 NA

Tx 11: 0 NA

Tx 7: 9 9 (100 %)

Tx 6: 0 NA

Tx 7: 0 NA

Tx 8: 0 NA

Tx 9: 0 NA

Tx 11: 0 NA

Tx 8: 8 8 (100 %)

Tx 6: 0 NA

Tx 7: 0 NA

Tx 8: 0 NA

Tx 9: 0 NA

Tx 11: 0 NA

Tx 9: 8 8 (100 %)

Tx 6: 0 NA

Tx 7: 0 NA

Tx 8: 0 NA

Tx 9: 0 NA

Tx 11: 0 NA

Tx 11: 0 NA

Tx 6: 0 NA

Tx 7: 0 NA

Tx 8: 0 NA

Tx 9: 0 NA

Tx 11: 0 NA

Totals 25 25 (100 %) 0 NA
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Treatment 6

(Remdesivir)

HCQ D+ilure
patients

8 5 (62.5 %)

Tx 7: 0 NA

Tx 8: 0 NA

Tx 9: 1 1 of 1 (100 %)

Tx 11: 2 2 of 2 (100 %)

No pre-hospi-
tal treatment
patients

39

11 (28.2 %)

1 De+th Dr.m 39
patients.

(2.6 %)

Tx 6: NA NA

Tx 6: 0 NA

Tx 7: 0 NA

Tx 8: 0 NA

Tx 9: 0 NA

Tx 11: 0 NA

Tx 7: 7 4 (57.1 %)

Tx 6: 0 NA

Tx 7: 0 NA

Tx 8: 0 NA

Tx 9: 3 3 (100 %)

Tx 11: 0 NA

Tx 8: 6 5 (83.3 %)

Tx 6: 0 NA

Tx 7: 0 NA

Tx 8: 0 NA

Tx 9: 1 1 (100 %)

Tx 11: 0 NA

Tx 9: 6 5 (83.3 %)

Tx 6: 0 NA

Tx 7: 1 1 (100 %)

Tx 8: 0 NA

Tx 9: 0 NA

Tx 11: 0 NA

Tx 11: 8 8 (100 %)

Tx 6: 0 NA

Tx 7: 0 NA

Tx 8: 0 NA

Tx 9: 0 NA

Tx 11: 0 NA

Total of Both
Gro3ps

47

16 (34.0 %)

1 De+th Dr.m 47

(2.1 %)

Tx 6: NA NA

Tx 6: 0 NA

Tx 7: 0 NA

Tx 8: 0 NA

Tx 9: 0 NA

Tx 11: 0 NA

Tx 7: 7 4 (57.1 %)

Tx 6: 0 NA

Tx 7: 0 NA

Tx 8: 0 NA

Tx 9: 3 3 (100 %)

Tx 11: 0 NA

Tx 8: 6 5 (83.3 %)

Tx 6: 0 NA

Tx 7: 0 NA

Tx 8: 0 NA

Tx 9: 1 1 (100 %)

Tx 11: 0 NA

Tx 9: 7 6 (85.7 %)

Tx 6: 0 NA

Tx 7: 1 1 (100 %)

Tx 8: 0 NA

Tx 9: 0 NA

Tx 11: 0 NA

Tx 11: 10 10 (100 %)

Tx 6: 0 NA

Tx 7: 0 NA

Tx 8: 0 NA

Tx 9: 0 NA

Tx 11: 0 NA
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Totals 30 25 (83.3 %) 5 5 (100 %)

DEATH: 1 (H.spit+l D+y 4 – On Ventil+t.r)

Treatment 7

(T.cilizum+b)

HCQ D+ilure
patients

10 10 (100 %)

Tx 6: 0 NA

Tx 8: 0 NA

Tx 9: 0 NA

Tx 11: 0 NA

No pre-hospi-
tal treatment
patients

39

14 (35.9 %)

1 De+th .D 39
patients.

(2.6 %%)

R: 3 3 (100 %)

Tx 6: 0 NA

Tx 7: 0 NA

Tx 8: 0 NA

Tx 9: 0 NA

Tx 11: 0 NA

T: NA NA

Tx 6: 0 NA

Tx 7: 0 NA

Tx 8: 0 NA

Tx 9: 0 NA

Tx 11: 0 NA

M: 2 2 (100 %)

Tx 6: 0 NA

Tx 7: 0 NA

Tx 8: 0 NA

Tx 9: 0 NA

Tx 11: 0 NA

I: 8 8 (100 %)

Tx 6: 0 NA

Tx 7: 0 NA

Tx 8: 0 NA

Tx 9: 0 NA

Tx 11: 0 NA

P: 11 11 (100 %)

Tx 6: 0 NA

Tx 7: 0 NA

Tx 8: 0 NA

Tx 9: 0 NA

Tx 11: 0 NA
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Total of Both
Gro3ps

49

24 (49 %)

1 De+th Dr.m 49

(2 %)

R: 3 3 (100 %)

Tx 6: 0 NA

Tx 7: 0 NA

Tx 8: 0 NA

Tx 9: 0 NA

Tx 11: 0 NA

T: NA NA

Tx 6: 0 NA

Tx 7: 0 NA

Tx 8: 0 NA

Tx 9: 0 NA

Tx 11: 0 NA

M: 2 2 (100 %)

Tx 6: 0 NA

Tx 7: 0 NA

Tx 8: 0 NA

Tx 9: 0 NA

Tx 11: 0 NA

I: 8 8 (100 %)

Tx 6: 0 NA

Tx 7: 0 NA

Tx 8: 0 NA

Tx 9: 0 NA

Tx 11: 0 NA

P: 11 11 (100 %)

Tx 6: 0 NA

Tx 7: 0 NA

Tx 8: 0 NA

Tx 9: 0 NA

Tx 11: 0 NA

Totals 24 24 (100 %) 0 NA

DEATH: 1 (H.spit+l D+y 3 – On Ventil+t.r)

Treatment 8

(Methylprednisolone)

HCQ D+ilure
patients

11 11 (100 %)

Tx 6: 0 NA

Tx 7: 0 NA

Tx 9: 0 NA

Tx 11: 0 NA
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No pre-hospi-
tal treatment
patients

40 22 (55 %)

Tx 6: 3 3 (100 %)

Tx 6: 0 NA

Tx 7: 0 NA

Tx 8: 0 NA

Tx 9: 0 NA

Tx 11: 0 NA

Tx 7: 6 6 (100 %)

Tx 6: 0 NA

Tx 7: 0 NA

Tx 8: 0 NA

Tx 9: 0 NA

Tx 11: 0 NA

Tx 8: NA NA

Tx 6: 0 NA

Tx 7: 0 NA

Tx 8: 0 NA

Tx 9: 0 NA

Tx 11: 0 NA

Tx 9: 5 5 (100 %)

Tx 6: 0 NA

Tx 7: 0 NA

Tx 8: 0 NA

Tx 9: 0 NA

Tx 11: 0 NA

Tx 11: 4 4 (100 %)

Tx 6: 0 NA

Tx 7: 0 NA

Tx 8: 0 NA

Tx 9: 0 NA

Tx 11: 0 NA

Total of Both
Gro3ps

51 33 (64.7 %)

Tx 6: 3 3 (100 %)

Tx 6: 0 NA

Tx 7: 0 NA

Tx 8: 0 NA

Tx 9: 0 NA

Tx 11: 0 NA

Tx 7: 6 6 (100 %)

Tx 6: 0 NA

Tx 7: 0 NA

Tx 8: 0 NA

Tx 9: 0 NA

Tx 11: 0 NA

Tx 8: NA NA

Tx 6: 0 NA

Tx 7: 0 NA

Tx 8: 0 NA

Tx 9: 0 NA

Tx 11: 0 NA

Tx 9: 5 5 (100 %)

Tx 6: 0 NA

Tx 7: 0 NA

Tx 8: 0 NA

Tx 9: 0 NA

Tx 11: 0 NA

Tx 11: 4 4 (100 %)

Tx 6: 0 NA

Tx 7: 0 NA

Tx 8: 0 NA

Tx 9: 0 NA

Tx 11: 0 NA

Totals 18 18 (100 %) 0 NA
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Treatment 9

(InterDer.n +-2b)

HCQ D+ilure
patients

10 9 (90 %)

Tx 6: 0 NA

Tx 7: 0 NA

Tx 8: 1 1 (100 %)

Tx 11: 0 NA

No pre-hospi-
tal treatment
patients

45 32 (71.1 %)

Tx 6: 1 1 (100 %)

Tx 6: 0 NA

Tx 7: 0 NA

Tx 8: 0 NA

Tx 9: 0 NA

Tx 11: 0 NA

Tx 7: 5 5 (100 %)

Tx 6: 0 NA

Tx 7: 0 NA

Tx 8: 0 NA

Tx 9: 0 NA

Tx 11: 0 NA

Tx 8: 3 3 (100 %)

Tx 6: 0 NA

Tx 7: 0 NA

Tx 8: 0 NA

Tx 9: 0 NA

Tx 11: 0 NA

Tx 9: NA NA

Tx 6: 0 NA

Tx 7: 0 NA

Tx 8: 0 NA

Tx 9: 0 NA

Tx 11: 0 NA

Tx 11: 4 4 (100 %)

Tx 6: 0 NA

Tx 7: 0 NA

Tx 8: 0 NA

Tx 9: 0 NA

Tx 11: 0 NA
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Total of Both
Gro3ps

55 41 (74.5 %)

Tx 6: 1 1 (100 %)

Tx 6: 0 NA

Tx 7: 0 NA

Tx 8: 0 NA

Tx 9: 0 NA

Tx 11: 0 NA

Tx 7: 5 5 (100 %)

Tx 6: 0 NA

Tx 7: 0 NA

Tx 8: 0 NA

Tx 9: 0 NA

Tx 11: 0 NA

Tx 8: 4 4 (100 %)

Tx 6: 0 NA

Tx 7: 0 NA

Tx 8: 0 NA

Tx 9: 0 NA

Tx 11: 0 NA

Tx 9: NA NA

Tx 6: 0 NA

Tx 7: 0 NA

Tx 8: 0 NA

Tx 9: 0 NA

Tx 11: 0 NA

Tx 11: 4 4 (100 %)

Tx 6: 0 NA

Tx 7: 0 NA

Tx 8: 0 NA

Tx 9: 0 NA

Tx 11: 0 NA

Totals 14 14 (100 %) 0 NA
Note: *Tx = Treatment

Treatment 1 - Hydroxychloroquine, Azithromycin;

Treatment 2 - Hydroxychloroquine, Doxycycline;

Treatment 3 - Hydroxychloroquine, Clindamycin – No Primaquine;

Treatment 4 - Hydroxychloroquine, Clindamycin, Primaquine;

Treatment 5 – Primaquine, Clindamycin – No Hydroxychloroquine;

Treatment 6 – Remdesivir;

Treatment 7 – Tocilizumab;

Treatment 8 – Methylprednisolone;

Treatment 9 – Inter>eron a-2b and

Treatment 11 - Convalescent Plasma

Patients Who Received No Outpatient Treatment

Figures 2 & 3 +nd T+ble 7 sh.w the fl.w +nd tre+tment results
of patients who were enrolled in Phase I of the st3dy after failing
to improve as o3tpatients witho3t treatment. As shown in Fig3re
2, 301 (88.5 %) of the Phase I patients were individ3als who had
received no o3tpatient treatment and were admitted to hospital
for f3rther eval3ation and treatment. This gro3p of patients is
Durther det+iled in Figures 3 & T+ble 7. P+tients enr.lled with.ut
prior o3tpatient treatment were randomly assigned to one of nine
first line tre+tments, +nd .ne .D ten when m.re th+n .ne tre+tment
was added to the treatment regimen. This tenth treatment was
defined +s Tre+tment 11 (C.nv+lescent Pl+sm+). The .rigin+l
tenth tre+tment (L.s+rt+n) n.ted in T+ble 5 w+s th.ught t. h+ve

+ p.tenti+l benefit b+sed up.n +nim+l m.dels but w+s excluded
by the IRB given c.ncerns +b.ut the p.tenti+l incre+se in ACE2
receptors and lack of f3rther potential information when the st3dy
was initiated.

Of the 301 patients in this part of Phase I, 38 (12.6 %)
were r+nd.mly +ssigned t. Tre+tment 1 (Hydr.xychl.r.quine,
Azithr.mycin). N.ne .D the p+tients sh.wed + me+sure+ble
treatment response. Of these 38, 5 (13.2 %) received Remdesivir
(Treatment 6) as a second line dr3g, with none of the patients
responding to the addition of Remdesivir. These same 5 patients
then went on to receive a third dr3g, incl3ding 2 who responded to
Tre+tment 7 (T.cilizum+b) +nd 3 wh. resp.nded t. Tre+tment 8
(Methylprednisolone). Eleven (28.9%) of the 38patientswho failed
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first line tre+tment with Tre+tment 1, where given T.cilizum+b
(Treatment 7) as their second dr3g. Of these 11 patients, 8 (72.7
%) responded and three req3ired the addition of a third dr3g;
incl3ding twowho received Treatment 8 (Methylprednisolone) and
one who received Convalescent Plasma (Treatment 11). All three
of these patients responded to treatment. Methylprednisolone
(Treatment 8) was given to 10 (26.3 %) of those who failed to
respond toTreatment 1. Eight (80%)of these patients responded to
Methylprednisolone leaving only 2 to req3ire a third dr3g incl3ding
.ne wh. received Tre+tment 7 (T.cilizum+b) +nd .ne wh. received
Treatment 9 (Interferon a-2b) – b.th p+tients resp.nded t. this
third dr3g treatment.

Seven (18.4 %) of these patients received Interferon a-2b
(Treatment 9) as their second dr3g with 6 (85.7 %) of them
responding. The remaining patient responded with Convalescent
Plasma (Treatment 11). Five (13.2 %) of these patients received
Convalescent Plasma (Treatment 11) as their second dr3g – all
five (100 %) D+v.r+bly resp.nded t. tre+tment. OD the 38 p+tients,
no one responded to the initial treatment with Treatment 1
(Hydr.xychl.r.quine, Azithr.mycin). Twenty-seven (71 %)
responded to the addition of a second dr3g and the remaining 11
people s3ccessf3lly responded to addition of a third dr3g. Twenty-
nine (9.6 %) of the 301 patients admitted witho3t prior o3tpatient
tre+tment were first given Tre+tment 2 (Hydr.xychl.r.quine,
D.xycycline). N.ne .D these 29 p+tients resp.nded t. this +s
the initial dr3g treatment. Of these 29 patients, 3 (10.3 %) were
randomly assigned to receive Remdesivir. None of the three
patients responded; however, all three responded to the addition
of a third dr3g incl3ding two who responded to Treatment 8
(Methylprednisolone) and one who responded to Convalescent
Plasma (Treatment 11).

Fo3r (13.8 %) of the 29 patients received Treatment 7
(T.cilizum+b) +s the sec.nd drug with + 50 % resp.nse r+te. The
tw. p+tients wh. did n.t resp.nd t. the c.mbin+ti.n .D Tre+tment
2 +nd 7, b.th resp.nded t. Tre+tment 9 (InterDer.n a-2b). Ten
(34.5 %) of the patients received Methylprednisolone (Treatment
8) as their second dr3g with 7 (70 %) responding to treatment.
OD the three rem+ining, .ne received T.cilizum+b (Tre+tment 7),
one Interferon a-2b (Treatment 9), and one Convalescent Plasma
(Treatment 11). All three responded to the addition of the third
dr3g. Interferon a-2b (Treatment 9) was administered as the
second dr3g in 11 (37.9 %) of the 29 patients. Nine (81.8 %) of
these patients responded to treatment with two others req3iring
+ third drug including .ne wh. received T.cilizum+b (Tre+tment
7) and one who received Methylprednisolone (Treatment 8). Both
of these patients responded to the addition of the third dr3g. The
fin+l (3.4 %) p+tient wh. D+iled Tre+tment 2 received C.nv+lescent
Plasma (Treatment 11) and responded to treatment.

Of the 29 patients who failed to respond to Treatment 2 as their
initial treatment, 19 (65.5%) responded to the addition of a second
dr3g. The remaining ten (34.5 %) patients responded to the addi-

ti.n .D + third drug. Tre+tment 3 (Hydr.xychl.r.quine, Clind+my-
cin)was the initial dr3g Treatment assigned to 25 (8.3%) of the 301
patients who received no o3tpatient treatment prior to admission.
Of these patients none were randomly assigned to receive Remde-
sivir (Treatment 6), or Convalescent Plasma (Treatment 11) as a
second line dr3g. Ten (40 %) of these 25 patients were randomly
+ssigned t. receive T.cilizum+b (Tre+tment 7) +s their sec.nd drug
added to Treatment 3. Of these 8 (80 %) responded to treatment
and two req3ired the addition of a third dr3g, incl3ding one who
received Treatment 8 (Methylprednisolone) and one who received
Treatment 11 (Convalescent Plasma), to achieve treatment s3ccess.

Six (24 %) .D the 25 were r+nd.mly +ssigned t. receive
Methylprednisolone (Treatment 8) treatment in addition to
Treatment 3. All 6 (100 %) responded to treatment req3iring
no additional treatment. The nine (36 %) remaining patients
received Interferon a-2b (Treatment 9). Eight (88.9 %) responded
to this as the second dr3g with one remaining patient req3iring
the addition of Methylprednisolone (Treatment 8) to achieve
successDul tre+tment. OD the 25 p+tient wh. beg+n with Tre+tment
3 (Hydr.xychl.r.quine, Clind+mycin) +s their initi+l h.spit+l
treatment, 22 (88 %) responded to the addition of a second
dr3g and only 3 (12 %) req3ired the incl3sion of a third dr3g for
successDul tre+tment. The D.urth tre+tment (HCQ, Clind+mycin,
Primaq3ine) randomly selected among those who received no
o3tpatient treatment was given to 21 (7 %) people. None of the
p+tients resp.nded t. this initi+l tre+tment. During selecti.n .D
the sec.nd line drug tre+tment t. be +dded t. Tre+tment 4, n.ne
of the patients were randomly assigned to either Treatment 6
(Remdesivir) or Treatment 11 (Convalescent Plasma).

F.ur (19 %) p+tients received T.cilizum+b (Tre+tment 7) +s
their second dr3g and all fo3r (100 %) of these patients responded
to treatment. An additional 8 (38.1%) receivedMethylprednisolone
(Treatment 8), and 9 (42.8 %) received Interferon a-2b (Treatment
9) as their second dr3g. In all 21 (100 %) of these cases, patients
resp.nded t. the +dditi.n .D Methylprednis.l.ne, T.cilizum+b .r
Interferon a-2b. Collectively none of the patients responded to
first line tre+tment with Tre+tment 4; h.wever, they +ll resp.nded
t. the +dditi.n .D either Methylprednis.l.ne, T.cilizum+b .r
Interferon a-2b after initially receiving Treatment 4 incl3ding
Prim+quine in +dditi.n t. the Hydr.xychl.r.quine, Clind+mycin
D.und in Tre+tment 3. Twenty-five (8.3 %) .D the 301 p+tients wh.
were +dmitted t. Ph+se I +Dter being +dmitted with.ut receiving
o3tpatient treatment were placed on Treatment 5 (Primaq3ine,
Clindamycin); the only aminoq3inoline treatment regimen that
did n.t c.nt+in Hydr.xychl.r.quine +nd the .nly drug which did
n.t h+ve +n intr+ven.us .r nebulizer .pti.n D.r p+tients thereby
elimin+ting it Dr.m ev+lu+ti.n +nd use in intub+ted p+tients. OD
these 25 individu+ls n.ne resp.nded t. Tre+tment 5 +s first line
therapy. However all 25 (100 %), incl3ding 9 (36 %) receiving
T.cilizum+b (Tre+tment 7), 8 (32%) receiving Methylprednis.l.ne
(Treatment 8), and 8 (32 %) receiving Interferon a-2b (Treatment
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9) responded to the addition of these second dr3g Treatments and
did not req3ire the addition of a third dr3g for treatment.

Of the 301 patients in this part of Phase I, 39 (13 %) were
initially started on Remdesivir (Treatment 6). Of these 11 (28.2 %)
resp.nded t. Remdesivir +s the first line drug tre+tment le+ving
28 (71.8 %) requiring + sec.nd drug t. be +dded t. Remdesivir.
Of the 11 who did respond, 6 (54.5 %) were from Belgi3m. Of
the 28 people who did not respond to Remdesivir, 7 received
T.cilizum+b (Tre+tment 7) +s + sec.nd drug. F.ur (57.1%) .D these
seven people responded, with 3 others req3iring the addition of
a third dr3g Interferon a-2b(Treatment 9) to achieve treatment
success. Six .D th.se wh. D+iled t. resp.nd t. Remdesivir received
Methylprednisolone (Treatment 8) as their second dr3g, with

5 (83.3 %) responding. Only 1 req3ired a third dr3g, Interferon
a-2b (Treatment 9), for treatment s3ccess. Of the remaining 14
people who failed to respond to Remdesivir, 6 received Interferon
a-2b (Treatment 9) with an 83.3 % response rate. The remaining
individu+l received +nd resp.nded t. T.cilizum+b (Tre+tment 7).
The remaining 8 patients received Convalescent Plasma (Treatment
11) with 100 % resp.nse. When Remdesivir (Tre+tment 6) h+d
Tre+tment 7 (T.cilizum+b) +dded +s + sec.nd drug D.ll.wing
Remdesivir there w+s n. signific+nt (p = NS) impr.vement in
treatment effect. There was one death (2.6 %) following treatment
with Remdesivir among patients who received no pre-hospital
treatment. This patient died on day 4 while on ventilator as shown
in T+ble 8.

Table 8: Ventil+t.r +nd De+th Outc.mes +t V+ri.us Study Sites.

Study
Site

Total Intu-
bations (%
of Total)

Total
Pa-
tients

Phase I In-
tubations

Phase I
Pa-
tients

% Phase
I Patients
Intubat-
ed

Phase II
Intuba-
tions

Phase II
Patients

% Phase
II Patients
Intubated

Total Extuba-
tions

(% oF Intubated)

Failure to Extubate
– Death.

Number-Treat-
ment-Day

(% of Total)

1 6 (85.7 %) 7 6 7 85.70% NA NA NA 6 (100 %) 0

2 8 (88.9 %) 9 8 9 88.90% NA NA NA 8 (100 %) 0

3 20 (44.4
%) 45 17 18 94.40% 3 27 11.10%

Phase I: 17 (100
%) 0

Phase II: 2 (66.7
%)

1 Tx 7,9,11 (D+y 5)

1 of 20 (5 %)

1 of 45 patients total
(2.2 %)

4 0 (0 %) 3 0 3 0% NA NA NA NA NA

5 2 6 2 6 33.30% NA NA NA 2 (100 %) 0

6 0 (0 %) 14 0 14 0% NA NA NA NA NA

7 0 (0 %) 9 0 9 0% NA NA NA NA NA

8 2 2 2 2 100% NA NA NA Phase I: 0 of 2
(0 %)

1 Tx 6 (D+y 4)

1 Tx 7 (D+y 3)

9 0 (0 %) 11 0 11 0% NA NA NA NA NA

10 1 (4.5 %) 22 1 22 4.50% NA NA NA 1 (100 %) 0

11 0 (0 %) 24 0 24 0% NA NA NA NA NA

12 2 (7.1 %) 28 2 28 7.10% NA NA NA 2 (100 %) 0

13 0 (0 %) 39 0 39 0% NA NA NA NA NA

14 0 (0 %) 49 0 49 0% NA NA NA NA NA

15 0 (0 %) 59 0 59 0% NA NA NA NA NA

16 0 (0 %) 10 0 10 0% NA NA NA NA NA

17 0 (0 %) 9 0 9 0% NA NA NA NA NA

18 16 (31.4
%) 51 14 21 66.70% 2 30 6.70%

Phase I: 14 (100
%) 0

Phase II: 2 (100
%) 0

19 0 (0 %) 16 NA NA NA 0 16 0% NA NA

20 0 (0 %) 25 NA NA NA 0 25 0% NA NA
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21 0 (0 %) 21 NA NA NA 0 21 0% NA NA

22 0 (0 %) 11 NA NA NA 0 11 0% NA NA

23 0 (0 %) 31 NA NA NA 0 31 0% NA NA

Total 57 (11.4
%) 501 52 340 15.30% 5 161 3.10% 54 of 57 (94.7 %)

3 .D 57 intub+ti.ns
(5.3 %)

3 of 501 patients
(0.6 %)

As sh.wn in T+ble 7 when t+ken c.llectively, including p+tients
who received aminoq3inoline treatment as an o3tpatient and those
who received no pre-hospital treatment, there were 47 people
wh. received Remdesivir (Tre+tment 6) +s their first in h.spit+l
treatment and of these 16 (34 %) responded with 1 death (2.1
%). Thirty individ3als went on to receive a second dr3g with 25
(83.3 %) responding, leading to 5 individ3als receiving a third
drug with 100 % tre+tment resp.nse. Tre+tment 7 (T.cilizum+b)
w+s pr.vided +s first line tre+tment t. 39 (13 %) .D the p+tients
enrolled in Phase I who had received no o3tpatient aminoq3inoline
treatment. Fo3rteen (35.9 %) of the patients responded to
T.cilizum+b. One de+th .ccurred in + ventil+t.r p+tient .n d+y 3
+s sh.wn in T+ble 7. OD the 24 rem+ining p+tients initi+lly st+rted
.n T.cilizum+b, +ll 24 (100 %) resp.nded t. the +dditi.n .D +
second dr3g, incl3ding 3 who received Remdesivir (Treatment 6),
2 who received Methylprednisolone (Treatment 8), 8 who received
Interferon a-2b (Treatment 9), and 11 who received Convalescent
Plasma (Treatment 11).

Collectively of the patients who received no o3tpatient
treatment, or received an aminoq3inoline, almost half (49
%) resp.nded t. T.cilizum+b (Tre+tment 7) +l.ne, with the
remaining patients responding to the addition of either Remdesivir
(Treatment 6), Methylprednisolone (Treatment 8), Interferon
a-2b(Treatment 9), or Convalescent Plasma (Treatment 11). Forty
(13.3 %) of the patients in Phase I who had not received o3tpatient
tre+tment received Methylprednis.l.ne (Tre+tment 8) +s their first
dr3g treatment when admitted. Of these, 22 (55 %) responded
to treatment. The remaining 18 (45 %) responded to second line
treatment incl3ding 3 who received Remdesivir (Treatment 6), 6
wh. received T.cilizum+b (Tre+tment 7), 5 th+t received InterDer.n
a-2b (Treatment 9), and 4 who received Convalescent Plasma
(Treatment 11).

Incl3ding patients who received no o3tpatient treatment and
those who received o3tpatient aminoq3inoline treatment, 33 (64.7
%) resp.nded t. Methylprednis.l.ne (Tre+tment 8) +s their first
line dr3g. The remaining 18 (35.3 %) responded to the addition
.D either T.cilizum+b (Tre+tment 7), InterDer.n a-2b (Treatment
9), or Convalescent Plasma (Treatment 11). The remaining 45
(15 %) patients enrolled in Phase I were treated with Interferon
a-2b (Treatment 9). Of these 32 (71.1 %) individ3als responded to
Interferon a-2b with the remaining 13 (28.9 %) responding to the
addition of a second dr3g; incl3ding 1 given Remdesivir (Treatment
6), 5 given T.cilizum+b (Tre+tment 7), 5 given Methylprednis.l.ne

(Treatment 8) and 4 receiving Convalescent Plasma (Treatment
11). C.mbining p+tients wh. received .utp+tient +min.quin.line
treatment with those who did not, Interferon a-2b s3ccessf3lly
treated patients as a single dr3g treatment almost three-q3arters
of the time; 90% of the timewhen patients had received o3tpatient
aminoq3inoline treatment.

Og]rd� EE�Ntsbnldr�y�5m]kwrhr�ne�Anlahmdc�Cqtf�
Sqd]sldmsr� S]qfdshmf� sgd Elltmd� ESP� Sn� R]qr 
Anu 1

As shown in Fig3re 2, of the 501 patients treated in hospital,
161 (32.1 %) were enrolled in Phase II of the st3dy. Of these 161
patients, 119 (73.9 %) had received o3tpatient aminoq3inoline
tre+tment +nd 42 (26.1 %) received n. pri.r tre+tment. Figure 4 &
T+ble 9 sh.ws the det+ils .D Ph+se II.

Patients Who Failed Outpatient Aminoquinoline
Treatment

One h3ndred nineteen patients who had received Treatments
1 (Hydr.xychl.r.quine, Azithr.mycin), 2 (Hydr.xychl.r.quine,
D.xycycline), .r 3(Hydr.xychl.r.quine, Clind+mycin – N. Pri-
maq3ine) as o3tpatients and were now admitted to hospital were
randomly assigned to receive one of three treatments foc3sing on
the imm3ne ITR associated with SARS-CoV-2. These three treat-
ments consisted were (1) Treatment 8 (Methylprednisolone), (2)
+ c.mbin+ti.n tre+tment .D Tre+tments 7 (T.cilizum+b) +nd 9 (In-
terferon a-2b), .r (3) + c.mbin+ti.n .D Tre+tments 5 (Prim+quine,
Clind+mycin – N. Hydr.xychl.r.quine), 7 (T.cilizum+b) +nd 9 (In-
terferon a-2b). As sh.wn in Figure 4 & T+ble 9, 35 (29.4%) .D these
p+tients received Methylprednis.l.ne (Tre+tment 8) +s their first
treatment with a 100 % effective treatment response. Forty-three
(36.1 %) p+tients were st+rted .n the C.mbin+ti.n Tre+tment .D
7 (T.cilizum+b) +nd 9 (InterDer.n a-2b). Forty-two (97.7 %) of the
patients were s3ccessf3lly treated. One (2.3 %) patient died on day
5 (T+ble 9) while .n the ventil+t.r +Dter D+iling tre+tment +nd re-
ceiving additional treatment with Convalescent Plasma (Treatment
11). F.rty-.ne (34.4 %) .D the 119 were st+rted .n C.mbin+ti.n
Tre+tment 5 (Prim+quine, Clind+mycin – N. Hydr.xychl.r.quine),
7 (T.cilizum+b) +nd 9 (InterDer.n a-2b). All 41 (100 %) patients
were s3ccessf3lly treated. Of the 119 patients who received an ami-
noq3inoline treatment as an o3tpatient and then received a treat-
ment regimen foc3sing on the imm3ne ITR response to SARS-CoV-2
immediately 3pon admission, 118 (99.2 %) s3ccessf3lly responded
to treatment. One (0.8 %) died on the 5th hospital day on the venti-
lator after receiving Convalescent Plasma (Treatment 11).
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Table 9: Ph+se II Tre+tment Outc.mes with F.cus .n ITR C.mbin+ti.n Tre+tments.

First In Hospital Treatment Arm(s) Patient Group Number
Treated

Successful Treat-
ment (%)

Secondary Treat-
ment Added*

Number Successful
(%)

Treatment 4
No pre-hospital treat-

ment patients 9 0 (0 %)
Tx 8: 4 4 (100 %)

(Hydr.xychl.r.quine, Clind+mycin,
Primaq3ine) Tx 7 & 9: 5 5 (100 %)

Treatment 5 No pre-hospital treat-
ment patients 7 0 (0 %)

Tx 8: 3 3 (100 %)

(Primaq3ine, Clindamycin)
Tx 7 & 9: 4 4 (100 %)

Treatment 8

HCQ D+ilure p+tients 35 35 (100 %)

Tx 7: 0 NA**

Tx 8: NA NA

(Methylprednisolone)
Tx 9: 0 NA

Tx 11: 0 NA

No pre-hospital treat-
ment patients 9 9 (100 %)

Tx 7: 0 NA

Tx 8: NA NA

Tx 9: 0 NA

Tx 11: 0 NA

Added to Other (4, 5)
Treatment 7 7 (100 %)

Tx 7: 0 NA

Tx 8: NA NA

Tx 9: 0 NA

Tx 11: 0 NA

Total All gro3ps 51 51 (100 %) 0 NA

C.mbin+ti.n Tre+tments 7 & 9

HCQ D+ilure p+tients 43 42 (97.6 %)

Tx 7: NA NA

Tx 8: 0 NA

(T.cilizum+b & InterDer.n +-2b)
Tx 9: NA NA

Tx 11: 1 DIED D+y 5

No pre-hospital treat-
ment patients 11 11 (100 %)

Tx 7: NA NA

Tx 8: 0 NA

Tx 9: NA NA

Tx 11: 0 NA

Added to Other (4, 5)
Treatment 9 9 (100 %)

Tx 7: NA NA

Tx 8: 0 NA

Tx 9: NA NA

Tx 11: 0 NA

Total All Gro3ps 63 62 (98.4 %) 1 0 (0 %)

DEATH: 1 (H.spit+l D+y 5 – On Ventil+t.r)

C.mbin+ti.n Tre+tments 5, 7 & 9

HCQ D+ilure p+tients 41 41 (100 %)

Tx 7: NA NA

(Prim+quine, Clind+mycin, T.cilizum+b &
InterDer.n +-2b)

Tx 8: 0 NA

Tx 9: NA NA

Tx 11: 0 NA

No pre-hospital treat-
ment patients 6 6 (100 %)

Tx 7: NA NA

Tx 8: 0 NA

Tx 9: NA NA

Tx 11: 0 NA

T.t+l .D b.th gr.ups 47 47 (100 %)

Tx 7: NA NA

Tx 8: 0 NA

Tx 9: NA NA

Tx 11: 0 NA

N.te: *Tre+tment 4 - Hydr.xychl.r.quine, Clind+mycin, Prim+quine;
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Tre+tment 5 – Prim+quine, Clind+mycin – N. Hydr.xychl.r.quine;

Treatment 6 – Remdesivir;

Tre+tment 7 – T.cilizum+b;

Treatment 8 – Methylprednisolone;

Tre+tment 9 – InterDer.n +-2b

Treatment 11 - Convalescent Plasma;

C.mbin+ti.n Tre+tments 7 & 9 (T.cilizum+b & InterDer.n +-2b);
and

C.mbin+ti.n Tre+tments 5, 7 & 9 (Prim+quine, Clind+mycin,
T.cilizum+b & InterDer.n +-2b)

**NA = N.t Applic+ble

Patients Who Received No Outpatient Treatment

Phase II also incl3ded 42 patients who had not received an
+min.quin.line +s +n.utp+tient +s sh.wn inFigures2&4+ndT+ble
9. In addition to the three treatments foc3sing on the imm3ne ITR

response to SARS-CoV-2, these patients were also randomized to
p.tenti+llyreceive.ne.Dtw.+min.quin.linetre+tments+sfirst line
treatment. These two aminoq3inoline treatments were Treatment
4 (Hydr.xychl.r.quine, Clind+mycin, Prim+quine), +nd Tre+tment
5 (Prim+quine, Clind+mycin – N. Hydr.xychl.r.quine). Nine (21.4
%) .D these 42 p+tients received Tre+tment 4 (Hydr.xychl.r.quine,
Clind+mycin, Prim+quine) +s their first tre+tment. N.ne .D the
patients showed a s3ccessf3l response. Fo3r (44.4 %) of the
nine (in red) then received Treatment 8 (Methylprednisolone)
+nd 5 (55.5 %) received (in red) the c.mbin+ti.n tre+tment .D
7 (T.cilizum+b) +nd 9 (InterDer.n a-2b). All 9 (100 %) showed
s3ccessf3l treatment. Seven (16.7 %) of the 42 received Treatment
5 (Prim+quine, Clind+mycin – N. Hydr.xychl.r.quine) +s first line
treatment witho3t s3ccess. Of these 7, 3 (42.8 %) had Treatment
8 (Methylprednisolone) added (in red) to the regimen and 4 (57.1
%) h+d the c.mbin+ti.n .D Tre+tments 7 (T.cilizum+b) +nd 9
(Interferon a-2b) added (in red) to the regimen. In all 7 (100 %) of
the cases, patients were s3ccessf3lly treated.

Table 10: Measured quantitative outcomes o> 52 SARS-CoV-2 Treatment regimens.

Quantitative Changes Following Collective Evaluation oF 52-Treatment Combinations

Treatment Arm## Admission
FMTVDM

FMTVDM +t End .D Tre+t-
ment

(level .D signific+nce**)

Admission
Ferritin

Ferritin at End of Treatment

(level .D signific+nce**)

Admission
IL-6

IL-6 at End of Treatment

(level .D signific+nce**)

Single Drug Treatment*

Treatment 1
(n=38) 198 ± 24

195 ± 22

> 0.9999
657 ± 204

655 ± 153

> 0.9999
56 ± 16

49 ± 15

> 0.9999

Treatment 2
(n=29) 198 ± 24

200 ± 22

> 0.9999
657 ± 204

712 ± 126

> 0.9999
56 ± 16

56 ± 16

> 0.9999

Treatment 3
(n=25) 198 ± 24

189 ± 18

> 0.9999
657 ± 204

709 ± 108

> 0.9999
56 ± 16

51 ± 13

> 0.9999

Treatment 4
(n=30) 198 ± 24

196 ± 26

> 0.9999
657 ±204

707 ± 157

> 0.9999
56 ± 16

59 ± 13

> 0.9999

Treatment 5
(n=32) 198 ± 24

195 ± 20

> 0.9999
657 ± 204

660 ± 153

> 0.9999
56 ± 16

52 ± 15

> 0.9999

Treatment 6
(n=47) 198 ± 24

171 ± 36

< 0.0001
657 ± 204

508 ± 190

< 0.0001
56 ± 16

41 ± 20

< 0.0001

Treatment 7
(n=49) 198 ± 24

158 ± 34

< 0.0001
657 ± 204

490 ± 170

< 0.0001
56 ± 16

29 ± 15

< 0.0001

Treatment 8
(n=95) 198 ± 24

139 ± 34

< 0.0001
657 ± 204

349 ± 134

< 0.0001
56 ± 16

24 ± 15

< 0.0001

Treatment 9
(n=55) 198 ± 24

142 ± 48

< 0.0001
657 ± 204

354 ± 134

< 0.0001
56 ± 16

22 ± 15

< 0.0001

Dual Drug Treatment*

Treatment 1,6
(n=4) 198 ± 24

181 ± 12

> 0.9999
657 ± 204

580 ± 101

> 0.9999
56 ± 16

36 ± 8

> 0.9999

Treatment 1,7
(n=11) 198 ± 24

139 ± 32

< 0.0001
657 ± 204

326 ± 139

< 0.0001
56 ± 16

25 ± 19

< 0.0001
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Treatment 1,8
(n=10) 198 ± 24

141 ± 33

< 0.0001
657 ± 204

356 ± 101

< 0.0001
56 ± 16

28 ± 15

< 0.0001

Treatment 1,9
(n=7) 198 ± 24

128 ± 24

< 0.0001
657 ± 204

343 ± 217

p = 0.0057***
56 ± 16

28 ± 18

< 0.0001

Treatment 1,11
(n=5) 198 ± 24

111 ± 16

< 0.0001
657 ± 204

345 ± 55

p = 0.1451
56 ± 16

20 ± 6

p = 0.0023****

Treatment 2,6
(n=3) 198 ± 24

201 ± 17

> 0.9999
657 ± 204

699 ± 116

> 0.9999
56 ± 16

53 ± 6

> 0.9999

Treatment 2,7
(n=4) 198 ± 24

155 ± 28

p = 0.8061
657 + 204

456 ± 160

> 0.9999
56 ± 16

37 ± 21

> 0.9999

Treatment 2,8
(n=10) 198 ± 24

142 ± 50

< 0.0001
657 ± 204

408 ± 224

p = 0.0204
56 ± 16

26 ± 22

< 0.0001

Treatment 2,9
(n=11) 198 ± 24

129 ± 35

< 0.0001
657 ± 204

342 ± 158

< 0.0001
56 ± 16

22 ± 25

< 0.0001

Treatment 2,11
(n=1) 198 ± 24

127

p = 0.9976
657 ± 204

300

p = 0.9999
56 ± 16

17

p = 0.9999

Treatment 3,7
(n=10) 198 ± 24

129 ± 30

< 0.0001
657 ± 204

353 ± 151

p = 0.0001
56 ± 16

21 ± 13

< 0.0001

Treatment 3,8
(n=6) 198 ± 24

102 ±10

< 0.0001
657 ± 204

197 ± 53

< 0.0001
56 ± 16

13 ± 4

< 0.0001

Treatment 3,9
(n=9) 198 ± 24

127 ± 24

< 0.0001
657 ± 204

367 ± 139

p = 0.0020
56 ± 16

22 ± 12

< 0.0001

Treatment 4,7
(n=4) 198 ± 24

112 ±9

< 0.0001
657 ± 204

296 ± 77

p = 0.0841
56 ± 16

16 ± 7

p = 0.0034

Treatment 4,8
(n=12) 198 ± 24

129 ± 33

< 0.0001
657 ± 204

347 ± 103

< 0.0001
56 ± 16

25 ± 13

< 0.0001

Treatment 4,9
(n=9) 198 ± 24

124 ± 14

< 0.0001
657 ± 204

261 ± 51

< 0.0001
56 ± 16

17 ± 9

< 0.0001

Treatment 5,7
(n=9) 198 ± 24

131 ± 16

< 0.0001
657 ± 204

266 ± 56

< 0.0001
56 ± 16

15 ± 7

< 0.0001

Treatment 5,8
(n=11) 198 ± 24

123 ± 18

< 0.0001
657 ± 204

240 ± 98

< 0.0001
56 ± 16

16 ± 10

< 0.0001

Treatment 5,9
(n=8) 198 ± 24

119 ± 15

< 0.0001
657 ± 204

309 ± 80

< 0.0001
56 ± 16

17 ± 4

< 0.0001

Treatment 6,7
(n=7) 198 ± 24

150 ± 44

0.0058
657 ± 204

459 ± 273

p = 0.9488
56 ± 16

27 ± 22

p = 0.0091

Treatment 6,8
(n=6) 198 ± 24

121 ± 35

< 0.0001
657 ± 204

284 ± 108

p = 0.0005
56 ± 16

23 ± 21

p = 0.0022

Treatment 6,9
(n=7) 198 ± 24

127 ± 24

< 0.0001
657 ± 204

364 ± 96

p = 0.0260
56 ± 16

22 ± 8

p = 0.0002

Treatment 6,11
(n=10) 198 ± 24

122 ± 17

< 0.0001
657 ± 204

288 ± 76

< 0.0001
56 ± 16

24 ± 12

< 0.0001

Treatment 7,6
(n=3) 198 ± 24

125 ± 18

< 0.0071
657 ± 204

251 ± 59

p = 0.1241
56 ± 16

18 ± 10

p = 0.1304
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Treatment 7,8
(n=2) 198 ± 24

142 ± 4

0.9448
657 ± 204

268 ± 71

p = 0.8597
56 ± 16

21 ± 6

p = 0.9343

Treatment 7,9
(n=8) 198 ± 24

113 ± 10

< 0.0001
657 ± 204

267 ± 45

< 0.0001
56 ± 16

14 ± 5

< 0.0001

Treatment 7,11
(n=11) 198 ± 24

120 ± 15

< 0.0001
657 ± 204

299 ± 90

< 0.0001
56 ± 16

18 ± 6

< 0.0001

Treatment 8,6
(n=3) 198 ±24

126 ± 21

0.0079
657 ± 204

295 ± 82

p = 0.4472
56 ± 16

13 ± 4

p = 0.0147

Treatment 8,7
(n=6) 198 ± 24

132 ± 16

< 0.0001
657 ± 204

240 ± 132

< 0.0001
56 ± 16

12 ± 5

< 0.0001

Treatment 8,9
(n=5) 198 ± 24

121 ± 18

< 0.0001
657 ± 204

213 ± 23

< 0.0001
56 + 16

8 ± 2

< 0.0001

Treatment 8,11
(n=4) 198 ± 24

130 ± 17

0.0009
657 ± 204

278 ± 49

p = 0.0377
56 ± 16

14 ± 4

p = 0.0007

Treatment 9,6
(n=1) 198 ± 24

140

> 0.9999
657 ± 204

318

> 0.9999
56 ± 16

12

p = 0.9963

Treatment 9,7
(n=5) 198 ± 24

122 ± 15

< 0.0001
657 ± 204

252 ± 44

p = 0.0006
56 ± 16

14 ± 8

< 0.0001

Treatment 9,8
(n=4) 198 ± 24

150 ± 23

0.4400
657 ± 204

259 ± 79

p = 0.0144
56 ± 16

22 ± 18

p = 0.0929

Treatment 9,11
(n=4) 198 ± 24

124 ± 15

< 0.0001
657 ± 204

234 ± 52

p = 0.0035
56 ± 16

12 ± 6

< 0.0001

Triple Drug Treatment*

Treatment 1 pl3s
two of the fol-
lowing (6-9,11)

(n=11)

198 ± 24
118 ± 15

< 0.0001
657± 204

279 ± 63

< 0.0001
56 ± 16

19 ± 6

< 0.0001

Treatment 2 pl3s
two of the fol-
lowing (7-9,11)

(n=10)

198 ± 24
121 ± 15

p < 0.0001
657 ± 204

286 ± 72

p < 0.0001
56 ± 16

17 ± 7

p < 0.0001

Treatment 3 pl3s
two of the fol-
lowing (7-9,11)

(n=3)

198 ± 24
110 ± 26

< 0.0001
657 ± 204

296 ± 110

p = 0.4505
56 ± 16

17 ± 10

p = 0.1011

Treatment 6 pl3s
two of the follow-
ing (7-9) (n=5)

198 ± 24
128 ± 13

< 0.0001
657 ± 204

300 ± 73

p = 0.0135
56 ± 16

18 ± 7

p = 0.0004

Phase II Combination Drug Treatment (Initial Single Drug Treatment From Phase II Included Above)*

Treatment 4,
(7,9) (n=5) 198 ± 24

110 ± 11

< 0.0001
657 ± 204

298 ± 71

p = 0.0121
56 ± 16

22 ± 8

p = 0.0091

Treatment 5,
(7,9) (n=4) 198 ± 24

121 ± 16

< 0.0001
657 ± 204

434 ± 63

p = 0.9993
56 ± 16

34 ± 20

p = 0.9962

Treatment (7,9)
(n=46) 198 ± 24

132 ± 29

< 0.0001
657 ± 204

295 ± 151

< 0.0001
56 ± 16

16 ± 11

< 0.0001

Treatment (5,7,9)
(n=56) 198 ± 24

124 ± 19

< 0.0001
657 ± 204

275 ± 65

< 0.0001
56 ± 16

14 ± 7

< 0.0001

Note: ##Treatment designations include the sequence by which treatment drugs were added; e.g. Treatment 1,6 means the Hrst
treatment was Treatment 1 >ollowed by the addition o> Treatment 6; Treatment 4, (7,9) means the Hrst Treatment was Treatment 4
>ollowed by the addition o> combination Treatments 7 and 9.
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*All values are Mean + Standard Deviation.

**All levels o> statistical signiHcance are displayed as “p-values”
with statistical signiHcance designated as a p-value o> < 0.05.

***Shows delayed change in Ferritin compared with FMTVDM.

**** Shows delayed change in IL-6 compared with FMTVDM
although less delayed than Ferritin.

Nine (21.4 %) of the 42 patients who received no treatment
as o3tpatients, received Treatment 8 (Methylprednisolone)
+s their first line in h.spit+l drug tre+tment. All 9 (100 %)
responded to treatment. In total there were 51 patients who
received Treatment 8 (Methylprednisolone) d3ring Phase II. Of
these 35 had failed o3tpatient aminoq3inoline treatment, 9 had
received no o3tpatient treatment, and 7 others had received either
Tre+tment 4 (Hydr.xychl.r.quine, Clind+mycin, Prim+quine) .r
5 (Prim+quine, Clind+mycin – N. Hydr.xychl.r.quine) beD.re
receiving Methylprednisolone as a second dr3g. In all 51 (100
%) cases patients were s3ccessf3lly treated with the addition of
Methylprednisolone (Treatment 8). Of the 42 patients who received
n. .utp+tient tre+tment, 11 (26.2 %) received 7 (T.cilizum+b) +nd
9 (InterDer.n +-2b) +s their first line tre+tment. All 11 (100 %) .D
these patients responded to treatment. In total 63 patients were
tre+ted with + c.mbin+ti.n .D Tre+tments 7 (T.cilizum+b) +nd 9
(Interferona-2b) d3ring Phase II. Of these, 62 (98.4 %) responded
to treatment, with 1 (1.6 %) failing to s3ccessf3lly respond. This
p+tient died +s previ.usly n.ted .n D+y 5 while .n ventil+t.r +nd
+Dter receiving C.nv+lescent Pl+sm+ (T+ble 8). The fin+l 6 (14.3 %)
p+tients received the ITR tre+tment c.mbin+ti.n, Tre+tments 5
(Prim+quine, Clind+mycin), 7 (T.cilizum+b) & 9 (InterDer.n a-2b)
with +ll 6 (100 %) p+tients resp.nding. When +dded t. the 41
p+tients wh. +ls. received this tre+tment c.mbin+ti.n, 47 p+tients
were successDully tre+ted with the c.mbin+ti.n .D Tre+tments 5
(Prim+quine, Clind+mycin), 7 (T.cilizum+b) & 9 (InterDer.n a-2b).

Ankkdbshudkw�Innihmf�]s�Og]rd�E�5mc�EE�sn�Du]kt]sd�
fid� Rs]shrshb]k� Rhfmh–b]mbd� ne� fid� 31 Sqd]sldms�
Pdfhldmr-

The c3m3lative 52 Treatment regimens res3lting from the
10 individ3al Treatments applied in Phases I and II provided the
me+sure+ble.utc.mes.Dthev+ri.usdrugtre+tments+ndtre+tment
c.mbin+ti.ns th+t were then st+tistic+lly c.mp+red +s sh.wn in
T+ble 10. F.ll.wing the pr.t.c.l est+blished D.r determining when
+ tre+tment sh.uld be +b+nd.ned due t. w.rsening .D the p+tient
+s defined by +n incre+se in FMTVDM .D gre+ter th+n 25 units, n.
tre+tments were +b+nd.ned. While s.me tre+tments pr.vided n.
defin+ble me+sure+ble benefit, their +bsence .D detriment w+s
defined +s + p.ssible st+biliz+ti.n .D the p+tient t. which +dditi.n+l
treatment was then added per protocol.

Comparing the 52-Treatment Combinations to Find Sars-
Cov-2 Treatment(S)

The res3lts of the seq3ential addition of treatment to prior
tre+tment(s) resulted in 52-tre+tment c.mbin+ti.ns Dr.m the 10

Treatment Arms that were then statistically analyzed to determine
tre+tment .utc.mes. Given +n +bsence .D st+tistic+l diDDerences
(p=NS) sever+l tre+tments were c.mbined D.r Durther st+tistic+l
+n+lysis +s “Triple Drug Tre+tment.” These c.mbin+ti.ns included

+) Tre+tment 1 (Hydr.xychl.r.quine, Azithr.mycin) t.
which two of the following Treatments 6-9 and 11 were added
seq3entially,

b) Tre+tment 2 (Hydr.xychl.r.quine, D.xycycline) t.
which two of the following Treatments 7-9, 11 were added
seq3entially,

c) Tre+tment 3 (Hydr.xychl.r.quine, Clind+mycin – N.
Primaq3ine) to which two of the following Treatments 7-9, 11
were +dded sequenti+lly, +nd fin+lly

d) Tre+tment 4 (Hydr.xychl.r.quine, Clind+mycin,
Primaq3ine) to which two of the following Treatments 7-9
were +dded sequenti+lly. When multiple ANOVA w+s +pplied
t. FMTVDM, Ferritin +nd IL-6, the +bs.lute +nd me+sured
ch+nges in resp.nse t. tre+tments were st+tistic+lly signific+nt
+t p < 0.0001.

As sh.wn in T+ble 10, when Tre+tment 1 (Hydr.xychl.r.quine,
Azithromycin) was given to patients there was no statistical
dem.nstr+ble impr.vement with p > 0.9999. When
Treatment 6 (Remdesivir) was added, there was no change
(p > 0.9999); h.wever, when Tre+tments 7 (T.cilizum+b), 8
(Methylprednisolone), 9 (Interferon a-2b) or 11 (Convalescent
Pl+sm+) were +dded t. Tre+tment 1, the impr.vement in FMTVDM
w+s st+tistic+lly signific+nt +t p < 0.0001. The s+me impr.vement
(p < 0.0001) w+s n.ted when tw. .r m.re Tre+tments (6-9, 11)
were added to Treatment 1. Patients who received Treatment 2
(Hydr.xychl.r.quine,D.xycycline)either+l.ne.rwiththe+dditi.n
.D Tre+tment 6 (Remdesivir) n.ted n. FMTVDM impr.vement with
p > 0.9999. When p+tients receiving Tre+tment 2 were +dditi.n+lly
given Tre+tment 7 (T.cilizum+b) there w+s minim+l ch+nge with p
= 0.8061, +lth.ugh they did st+tistic+lly impr.ve (p < 0.0001) when
Treatment 8 (Methylprednisolone) or Treatment 9 (Interferon
a-2b) was added. However, when Treatment 11 (Convalescent
Plasma - P) was added to Treatment 2, there was no improvement
(p = 0.9976). Fin+lly when Triple Drug Tre+tment w+s used with
Tre+tment 2, the .utc.me w+s signific+nt (p < 0.0001).

The Third aminoq3inoline Treatment arm 3
(Hydr.xychl.r.quine, Clind+mycin) sh.wed n. impr.vement
(p > 0.9999) when given +l.ne; but when given with Remdesivir,
Methylprednisolone, or Interferon a-2b; there was a statistically
signific+nt impr.vement with p < 0.0001. A simil+r impr.vement
w+s seen when Tre+tment 3 w+s c.mbined with tw. .D the
D.ll.wing tre+tments; T.cilizum+b, Methylprednis.l.ne, InterDer.n
a-2b, +nd C.nv+lescent Pl+sm+ (p < 0.0001). When Tre+tment 4
c.nsisting .D Hydr.xychl.r.quine, Clind+mycin, +nd Prim+quine
was given to patients 3pon admission to hospital there was
n. me+sure+ble tissue eDDect (p > 0.9999) .n FMTVDM. When
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T.cilizum+b, Methylprednis.l.ne, +nd InterDer.n a-2b were added
there w+s + st+tistic+lly signific+nt impr.vement with p < 0.0001.
This s+me level .D signific+nce (p < 0.0001) w+s seen when the
drug c.mbin+ti.n .D T.cilizum+b, +nd InterDer.n a-2b were added
to Treatment arm 4.

The fiDth +nd fin+l Tre+tment Arm 5 including +n
+min.quin.line included Prim+quine +nd Clind+mycin +bsent the
Hydr.xychl.r.quine present in Tre+tment Arm 4. Like the first D.ur
Treatments incl3ding an aminoq3inoline in patients who had not
received an aminoq3inoline as an o3tpatient, patients treated with
Tre+tment 5 D+iled t. sh.w + signific+nt benefit with p > 0.9999.
The +dditi.n .D T.cilizum+b, Methylprednis.l.ne, +nd InterDer.n
a-2b resulted in + st+tistic+lly signific+nt (p < 0.0001) benefit. The
s+me impr.vement (p < 0.0001) w+s seen when the c.mbin+ti.n
.D T.cilizum+b, +nd InterDer.n a-2b were added to Treatment 5.
When Remdesivir (Tre+tment 6) w+s given t. p+tients there w+s +
signific+nt impr.vementwhen given by itselD (p < 0.0001); h.wever
when c.mbined with Tre+tment 7 (T.cilizum+b) there w+s less
but still signific+nt benefit n.ted with p = 0.0058. This tre+tment
benefit w+s n.t l.st when Methylprednis.l.ne, InterDer.n a-2b
or Convalescent Plasma were added to Remdesivir Treatment
(p < 0.0001). The s+me impr.vements (p < 0.0001) were n.ted
when Remdesivir w+s used in c.njuncti.n with + c.mbin+ti.n .D
tw. .r m.re .D the D.ll.wing three tre+tments, viz. T.cilizum+b,
Methylprednisolone and Interferon a-2b.

When p+tients were initi+lly tre+ted with Tre+tment 7
(T.cilizum+b) there w+s + signific+nt impr.vement with + p v+lue
.D < 0.0001; h.wever when Remdesivir (Tre+tment 6) w+s +dded
t. T.cilizum+b the impr.vement w+s blunted (< 0.0071) c.mp+red
with adding either Treatment 9 (Interferon a-2b) or Treatment 11
(C.nv+lescent Pl+sm+); b.th .D which pr.duced + better tre+tment
.utc.me (p < 0.0001). H.wever, when Methylprednis.l.ne
(Tre+tment 8) w+s +dded t. T.cilizum+b, the c.mbin+ti.n
D+iled t. sh.w +ny impr.vement; p = 0.9448. The initi+ti.n .D
Methylprednisolone (Treatment 8) by itself prod3ced the most
signific+nt initi+l tre+tment resp.nse with + reducti.n .D FMTVDM
from 198 + 24 to 139 + 34, with + p v+lue .D < 0.0001. Adding
Tre+tment 7 (T.cilizum+b) .r Tre+tment 9 (InterDer.n a-2b) to
Methylprednis.l.ne pr.duced + signific+nt +dditi.n+l benefit (p
< 0.0001). H.wever, when Tre+tment 6 (Remdesivir) w+s +dded
to Methylprednisolone the treatment effect was less prono3nced
(p = 0.0079), +s w+s the c.mbin+ti.n .D Methylprednis.l.ne +nd
C.nv+lescent Pl+sm+ (Tre+tment 11) with +n eDDect .D p = 0.0009.

Initiating treatment with Interferon a-2b (Treatment 9)
pr.duced + signific+nt impr.vement (p < 0.0001); h.wever in the
one case where Interferon a-2b w+s c.mbined with Remdesivir
(Tre+tment 6) the c.mbin+ti.n eDDect w+s n.t signific+nt with p
= 0.9999. The c.mbin+ti.n .D Methylprednis.l.ne (Tre+tment 8)
with Interferona-2b did n.t pr.duce +n +dded benefit (p = 0.4400),
while the c.mbin+ti.n .D InterDer.n a-2b with either T.cilizum+b
(Treatment 7) or Convalescent Plasma (Treatment 11) did Prod3ce

+n +dditi.n+l benefici+l eDDect (p < 0.0001). When initi+l tre+tment
w+s pr.vided using c.mbin+ti.n drug ther+py +s w+s d.ne during
Ph+se II .D the study, the c.mbin+ti.n .D Tre+tment 7 (T.cilizum+b)
and Treatment 9 (Interferon a-2b) prod3ced a greater treatment
eDDect (p < 0.0001) th+n +ny single initi+l drug tre+tment with
FMTVDM g.ing Dr.m 198 ± 24 to 132 ± 29. The 3se of triple dr3g
therapy 3sing Treatments 5 (Primaq3ine, Clindamycin), Treatment
7 (T.cilizum+b), +nd Tre+tment 9 (InterDer.n +-2b) pr.duced +
slightly gre+ter tre+tment benefit with FMTVDM impr.ving Dr.m
198 ± 24 to 124 ± 19 (p < 0.0001).

The diDDerence between the initi+l tre+tment .D SARS-C.V-2
p+tients using Triple Drug Tre+tment c.mbining Tre+tments
5 (Prim+quine, Clind+mycin), Tre+tment 7 (T.cilizum+b), +nd
Treatment 9 (Interferon a-2b) was not statistically different
Dr.m the Du+l Drug Tre+tment .D Tre+tment 7 (T.cilizum+b) +nd
Treatment 9 (Interferon a-2b) with + p v+lue .D 0.6654. While
Du+l Tre+tment with T.cilizum+b +nd InterDer.n a-2b were better
than Methylprednisolone, the difference was not statistically
signific+nt (p = 0.9200), in c.ntr+st t. Triple Drug Tre+tmentwhere
+ st+tistic+lly signific+nt diDDerence .D p = 0.0294 w+s seen. T+ble
10 +ls. sh.ws the st+tistic+l signific+nce .D ch+nges in Ferritin
levels with treatment. The changes track the treatment response
me+sured +t the tissue level +lth.ugh +s sh.wn in T+ble 4 +nd
Figures 7 & 8 there w+s is +n initi+l del+y in Ferritin resp.nse with
gre+ter v+ri+bility. This l+g time is sh.wn by the sl.wed st+tistic+l
resp.nse den.ted by blue D.nt in T+ble 8.

Quantitatively Finding Sars-COV-2 Treatment Response

The meas3red changes in IL-6 over the co3rse of treatment
D.r the v+ri.us c.mbin+ti.ns .D tre+tments +re sh.wn in T+ble
8. DiDDerences between IL-6 +nd FMTVDM +re displ+yed in red.
Like Ferritin, the ch+nges in IL-6 l+g behind th.se me+sured with
FMTVDM +lth.ugh the l+g is less pr.n.unced th+n th+t .D Ferritin.
E+ch .D the three (FMTVDM, Ferritin +nd IL-6) me+sured ch+nges
correlated inversely with hospitalization indicating improvement
with successDul tre+tment. Ch+nges in Ferritin (r = - 0.544) +nd IL-6
(r = - 0.602) levels l+gged behind me+sured ch+nges in FMTVDM (r
= - 0.633) tissue resp.nse t. tre+tment eDDectiveness. Figure7 sh.ws
the rel+ti.nship between IL-6 +nd FMTVDM tissue me+surements
with + c.rrel+ti.n .D 0.718. The c.rrel+ti.n between Ferritin
+nd FMTVDM w+s 0.673. Descriptive st+tistics c.mp+ring the
q3antitative meas3rements 3sed for determination of CVP severity
+nd tre+tment resp.nse +re sh.wn in T+ble 4 & Figure 8. Ch+nges
in FMTVDM, Ferritin +nd IL-6 sh.wed st+tistic+lly signific+nt
reducti.ns (impr.vements with tre+tment) .D p < 0.0001 D.r e+ch
of the serial q3antitative meas3res following treatment from
admission thro3gh day 10 or 3ntil the desired treatment o3tcomes
+s defined w+s +chieved, with the D.ll.wing excepti.ns. The
diDDerence between +dmissi.n +nd d+y 4 FMTVDM me+surements
w+s p = 0.04 (p < 0.05) while the diDDerence between +dmissi.n
+nd d+y 10 w+s p = 0.0181 (p < 0.05). While seri+l reducti.ns in
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FMTVDM were me+sure+ble .ver the c.urse .D tre+tment, seri+l
reducti.ns in IL-6 were n.t st+tistic+lly signific+nt (p=NS) until
d+y 7 when p < 0.0063. While Ferritin levels sh.wed persistent

reducti.ns with tre+tment (p < 0.001), there w+s gre+ter v+ri+bility
in Ferritin levels th+n FMTVDM.r IL-6 +s sh.wn in Figure 6& T+ble
6 where v+ri+bility is st+nd+rd devi+ti.n squ+red.

Figure 8:Measured quantitative changes in FMTVDM, Ferritin and IL-6 shown in Tables.

The graphic displays the quantiHed mean standard ± deviation o> FMTVDM, Ferritin and IL-6 measurements made on the
day o> admission (Day 0) as well as on Days 4, 7, and 10 where changes in SARS-CoV-2 in>ection and ITR were measured
>ollowing sequential changes in treatment. Success>ul treatment outcomes were deHned using the quantitative measurements
o> FMTVDMwith a reduction o> ≥ 25, or a level o> ≤ 150, Ferritin levels < 270 ng/ml >or men and < 160 ng/ml >or women, and
an IL-6 level o> < 5 pg/ml. The tabulated results are shown in Tables 4 & 10.

DiFFerences in Discharge and Extubation By Treatment

Following determination of the effectiveness of patient
o3tpatient and inpatient treatments, patient o3tcomes were also
defined byme+suring the peri.d .D time p+tients were h.spit+lized
D.r tre+tment +nd iD intub+ted the +m.unt .D timep+tients rem+ined
on the ventilator. Based 3pon each of the patients o3tpatient and
inp+tient tre+tment gr.ups T+bles 8 & 12 sh.w the number .D
p+tients wh. were intub+ted +t e+ch site +nd during wh+t Ph+se
.D the study. Bey.nd intub+ti.n +nd pl+cement .n ventil+t.r
s3pport there were no additional differences noted in the method
.D .xygen+ti.n th+t signific+ntly influenced .utc.mes, tre+tment
resp.nse .r disch+rge d+tes. As T+bles 8 & 12 sh.w there were 52
intub+ti.ns during Ph+se I .D the study representing 15.3 % (52

of 340) of the patients. Two (3.8 %) of these patients died d3ring
the first 5 d+ys .D +dmissi.n. Only 5 p+tients were intub+ted during
Phase II of the st3dy representing 3.1%of the 161 patients enrolled
in Ph+se II. One .D these p+tients died .n d+y 5. OD the 57 intub+ted
p+tients, 3 (5.3 %) died – +ll within the first 5 d+ys .D +dmissi.n.
E+ch .D the three de+ths .ccurred .n diDDerent tre+tments. When
patient o3tcomes were initially analyzed to determine if there
w+s + specific tre+tment – either .utp+tient .r inp+tient – th+t
w+s +ss.ci+ted with + diDDerence in time t. extub+ti.n .r time t.
disch+rge, p+tients were ev+lu+ted l..king +t b.th .utp+tient +nd
inp+tient tre+tment regimens. As sh.wn in T+bles 10 & 12 there
were .bvi.us diDDerences +ss.ci+ted with specific tre+tments th+t
were st+tistic+lly signific+nt +t p < 0.0001.
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Table 11: Collective comparison o> >our di>>erent Outpatient SARS-CoV-2 Aminoquinoline treatment protocols.

Study
Site

Rx 1

Success

Rx 1 Fail-
ure

Entered
Phase I

Rx 1
Failure
Entered

Phase II

Rx 2

Success

Rx 2
Failure
Entered

Phase I

Rx 2
Failure
Entered
Phase II

Rx 3

Success

Rx 3
Failure
Entered
Phase I

Rx 3
Failure
Entered
Phase
II

Rx 4

Success

Rx 4
Failure
Entered
Phase I

Rx 4
Failure
Entered
Phase II

1 7 0 0 8 0 0 8 0 0 9 0 0

2 5 0 0 5 0 0 5 0 0 8 0 0

3 9 11 12 11 7 15 11 0 0 8 0 0

4 9 0 0 7 0 0 7 0 0 1 0 0

5 9 0 0 8 0 0 9 0 0 1 0 0

6 5 0 0 5 0 0 5 0 0 7 0 0

7 9 0 0 10 0 0 11 0 0 0 0 0

8 3 0 0 0 0 0 0 0 0 0 0 0

9 2 0 0 3 0 0 3 0 0 1 0 0

10 23 0 0 17 0 0 23 0 0 19 0 0

11 5 0 0 4 0 0 6 0 0 7 0 0

12 19 0 0 13 0 0 16 0 0 17 0 0

13 14 0 0 11 0 0 13 0 0 20 0 0

14 16 0 0 13 0 0 11 0 0 20 0 0

15 4 0 0 4 0 0 4 0 0 6 0 0

16 13 0 0 9 0 0 10 0 0 17 0 0

17 7 0 0 0 0 0 0 0 0 0 0 0

18 25 9 20 18 10 9 20 2 1 27 0 0

19 16 0 6 9 0 10 10 0 0 16 0 0

20 15 0 8 9 0 17 10 0 0 14 0 0

21 10 0 12 6 0 8 7 0 1 13 0 0

22 NA NA NA NA NA NA NA NA NA NA NA NA

23 NA NA NA NA NA NA NA NA NA NA NA NA

Total 225 20
58 (19.1%) 170

(69.1%) 17 (6.9%) 59 (24%) 189
(97.9%)

2 2 211
(100%)

0 0

(%) -74.20% -6.60% -1% -1% 0% 0%

Table 12: Discharge, extubation and deaths associated with outpatient treatment and initial inpatient treatment.

Original Outpatient
Treatment (number)

Initial Inpatient Treatment (num-
ber)

Range of Dis-
charge Days

Average Discharge Day +
Standard Deviation Extubation Day Deaths

PHASE I

Prior Outpatient Hydroxychloroquine

Tre+tment (Tx#) 1

Hydr.xychl.r.quine,
Azithromycin

Tx 6 Remdesivir (n=4) 13 - 21 16 ± 4
3 Intub+ted

4± 2
0

Tx 7 T.cilizum+b (n=4) 11 - 18 14 ± 3
3 Intub+ted

3
0

Tx 8 Methylprednis.l.ne (n=5) 12 - 22 14 ± 4
5 Intub+ted

4 ± 2
0

Tx 9 InterDer.n +-2b (n=7) 10 - 16 12 ± 2
5 Intub+ted

4 ± 2
0
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Treatment 2

Hydr.xychl.r.quine,
D.xcycline

Tx 6 Remdesivir (n=3) 13 - 15 14 ± 1
3 Intub+ted

5 ± 2
0

Tx 7 T.cilizum+b (n=6) 11 - 18 14 ± 2
5 Intub+ted

3 ± 1
0

Tx 8 Methylprednis.l.ne (n=5) 10 - 18 16 ± 3
3 Intub+ted

3
0

Tx 9 InterDer.n +-2b (n=3) 9 - 13 11 ± 2
3 Intub+ted

4 ± 2
0

Treatment 3

Hydr.xychl.r.quine,
Clindamycin

Tx 6 Remdesivir (n=1) 12 12
1 Intub+ted

3
0

Tx 8 Methylprednis.l.ne (n=1) 10 10 NA* 0

Combined Outpatient Treatments
1-3**

Options 6,7,8,9 (n=39)

9 – 22 14 ± 3
31 Intubated

4 ± 2
0

No Prior Outpatient Hydroxychloroquine

NONE

Tx 1 Hydr.xychl.r.quine, Azithr.my-
cin (n=38) 30 - 44 38 ± 4

4 Intub+ted

8 ± 2
0

Tx 2 Hydr.xychl.r.quine, D.xcycline
(n=29) 30 - 44 37 ± 5

2 Intub+ted

9
0

Tx 3 Hydr.xychl.r.quine, Clind+mycin
(n=25) 32 - 44 40 ± 3

2 Intub+ted

9 ± 4
0

Combined*** No Outpatient Hy-
droxychloroquine – First Inpatient

Treatment 1-3 (n=92)
30 - 44 38 ± 4

8 Intub+ted

9 ± 2

Tx 4 Hydr.xychl.r.quine, Clind+my-
cin, Prim+quine (n=21) 20 - 35 27 ± 6

2 Intub+ted

8 ± 1
0

Tx 5 Prim+quine, Clind+mycin (n=25) 20 - 35 26 ± 6
0 Intub+ted

NA
0

Combined*** No Outpatient Hy-
droxychloroquine – First Inpatient
Treatment 4 or 5 with Primaquine.

(n=46)

20 - 35 27 ± 6
2 Intubated

8 ± 1

0

Tx 6 Remdesivir (n=39) 21 - 25 23 ± 1
1 Intub+ted

6

1 De+th
.n D+y 4

Combined*** No Outpatient Treat-
ment with Remdesivir given first.

(n=39)
21 - 25 23 ± 1 1 Intubated 1 Death

on Day 4

Tx 7 T.cilizum+b (n=39) 18 - 25 23 ± 2
3 Intub+ted

5 ± 2

1 De+th
.n D+y 3

Tx 8 Methylprednis.l.ne (n=40) 18 - 25 22± 3
1 Intub+ted

6
0

Tx 9 InterDer.n +-2b (n=45) 18 - 25 21 ± 3
3 Intub+ted

6
0

Combined*** No Outpatient Hy-
droxychloroquine – First Inpatient
Treatment 7, 8, or 9. (n=124)

18 - 25 22 ± 3
7 Intubated

6 ± 1

1 Death
on Day 3

Phase II
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Prior Outpatient Hydroxychloroquine

Treatment 1

Hydr.xychl.r.quine,
Azithromycin

Tx 8 Methylprednis.l.ne (n=17) 7 - 9 7± 1
0 Intub+ted

NA
0

Tx 5 & 7 Prim+quine, Clind+mycin &
T.cilizum+b (n=3) 7 - 9 8 ± 1

0 Intub+ted

NA
0

Tx 5, 7 & 9 Prim+quine, Clind+mycin,
T.cilizum+b & InterDer.n +-2b (n=19) 6 - 9 7 ± 1

0 Intub+ted

NA
0

Tx 7 & 9 T.cilizum+b & InterDer.n
+-2b (n=20) 6 - 13 8 ± 2

3 Intub+ted

4 + 1

1 De+th
.n D+y 5

Treatment 2

Hydr.xychl.r.quine,
D.xcycline

Tx 8 Methylprednis.l.ne (n=18) 7 - 10 8 ± 1
0 Intub+ted

NA
0

Tx 5 & 7 Prim+quine, Clind+mycin &
T.cilizum+b (n=5) 7 - 8 7 ± 1

0 Intub+ted

NA
0

Tx 5, 7 & 9 Prim+quine, Clind+mycin,
T.cilizum+b & InterDer.n +-2b (n=22) 7 - 12 8 ± 1

1 Intub+ted

3
0

Tx 7 & 9 T.cilizum+b & InterDer.n
+-2b (n=13) 6 - 11 8 ± 1

1 Intub+ted

3
0

Treatment 3

Hydr.xychl.r.quine,
Clindamycin

Tx 5, 7 & 9 Prim+quine, Clind+mycin,
T.cilizum+b & InterDer.n +-2b (n=1) 7 7

0 Intub+ted

NA
NA

Tx 7 & 9 T.cilizum+b & InterDer.n
+-2b (n=1) 8 8

0 Intub+ted

NA
NA

Combined*** Outpatient Treat-
ments 1-3

Options 8; 5,7; 5,7,9; 7,9. (n=119)

6 - 13 8 ± 1
5 Intubated

3 ± 1

1 Death
on Day 5

No Prior Outpatient Hydroxychloroquine

NONE

Tx 4 Hydr.xychl.r.quine, Clind+my-
cin, Prim+quine (n=9) 27 - 31 29 ± 1

0 Intub+ted

NA
0

Tx 5 Prim+quine, Clind+mycin (n=7) 27 - 32 30 ± 2
0 Intub+ted

NA
0

Combined*** No Outpatient Hy-
droxychloroquine – First Inpatient
Treatment with Primaquine. (n=16)

27 - 32 29 ± 2
0 Intubated

NA
0

Tx 8 Methylprednis.l.ne (n=9) 14 - 19 17 ± 2
0 Intub+ted

NA
0

Tx 5, 7 & 9 Prim+quine, Clind+mycin,
T.cilizum+b & InterDer.n +-2b (n=6) 14 - 19 18 ± 2

0 Intub+ted

NA
0

Tx 7 & 9 T.cilizum+b & InterDer.n
+-2b (n=11) 13 - 19 17 ± 2

0 Intub+ted

NA
0

Combined*** No Outpatient Hy-
droxychloroquine – First Inpatient
Treatment 8; 5,7,9; 7,9. (n=26)

13 - 19 17 ±2
0 Intubated

NA
0

Note: # Tx = Treatment

*No patients were intubated in this group.

**As shown in Tables 4 and 5 there were no outpatient >ailures noted >or Treatment 4.

***Group e>>ects noted in bold print.
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The results were then clustered t.gether b+sed up.n c.mm.n
D+ct.rs +s sh.wn in T+ble 12 with + p v+lue .D < 0.0001. The results
.D these clustered gr.ups +re displ+yed in b.ld D.nt. When p+tients
were given sequenti+l single drug tre+tments, successively building
up.n pri.r tre+tments t. find the tre+tment c.mbin+ti.n th+t
w.rked D.r +ny given p+tient b+sed up.n me+sured ch+nges in
FMTVDM, Ferritin +nd IL-6; p+tients wh. h+d received .utp+tient
Tre+tments 1, 2 .r 3 – +ll with hydr.xychl.r.quine – +nd required
admission to the hospital and were then started on a single dr3g
regimen from Treatments 6-9 had an average hospital stay of 14 + 3
d+ys (r+nge 9 – 22 d+ys). OD these 31 (79.5 %) were intub+ted +nd
successDully extub+ted in 4 + 2 days. In contrast, patients who had
not received an aminoq3inoline as an o3tpatient and who received
single dr3g seq3ential treatments had a range of hospitalization
Dr.m 18 – 44 d+ys. Up.n Durther ex+min+ti.n these p+tients
clustered b+sed up.n initi+l inp+tient tre+tment. Th.se wh.
were admitted and given an aminoq3inoline treatment witho3t
Prim+quine first (Tre+tments 1-3) were h.spit+lized D.r +n +ver+ge
of 38 + 4 days with a range of 30 – 44 days. Of these 8 (8.7 %) of the
92 required intub+ti.n. These p+tients were extub+ted .n +ver+ge
within 9 + 2 days. Two specialized gro3ps of patients who had not
received o3tpatient aminoq3inoline treatment, received Treatment
4 .r 5 c.nt+ining Prim+quine +s their first line tre+tment. These
patients were admitted for an average of 27 + 6 days. Only 2 (4.3
%) .D these 46 p+tients were intub+ted +nd they were extub+ted
in 8 + 1 days.

Patients who were given Remdesivir (Treatment 6) as their
first single drug tre+tment +nd wh. h+d n.t received .utp+tient
treatment with an aminoq3inoline had an average hospital
stay of 23 + 1 days (21 – 25 days). One (2.6 %) of these patients
required Intub+ti.n +nd died .n d+y 4 .D h.spit+liz+ti.n. The
remaining patients who were enrolled in Phase I who did not
received aminoq3inoline (Treatments 1-3) as an o3tpatient were
st+rted either .n T.cilizum+b (Tre+tment 7), Methylprednis.l.ne
(Treatment 8), or Interferon a-2b) (Treatment 9) as a single
dr3g treatment. These single agent dr3gs foc3sing on treating
Infl+mm.Thr.mb.tic Resp.nses (ITR) were +ss.ci+ted with +n
average hospital stay of 22 + 3 days, ranging from 18 – 25 days.
Seven (5.6 %) .D these 124 p+tients required intub+ti.n, resulting
in .ne de+th .n d+y 3 .D +dmissi.n. The rem+ining six p+tients were
extub+ted .n +n +ver+ge .D 6 + 1 d+ys. When the initi+l h.spit+l
dr3g treatment consisted of 3sing either Methylprednisolone
(Tre+tment 8) .r + c.mbin+ti.n .D drugs (Tre+tment 7 -
T.cilizum+b, Tre+tment 9 - InterDer.n a-2b) foc3sing on earlier
tre+tment the ITR, +nd the p.ssible inclusi.n .D Prim+quine [6,7]
t. Durther inhibit vir+l replic+ti.n +nd decre+se the ITR, p+tients
who had received o3tpatient treatment with one of the regimens
c.nt+ining Hydr.xychl.r.quine with.ut Prim+quine (Tre+tments
1-3), and who were initiated on these treatment regimens had an
average hospital stay of 8 + 1 day, ranging from 6 – 13 days. Of these
119 p+tients, 5 (4.2 %) were intub+ted with .ne de+th .n d+y 5 .D
the admission.

Patients who received no o3tpatient aminoq3inoline
treatment (Treatments 1-3) and who received either Treatment 4
(Hydr.xychl.r.quine, Clind+mycin, Prim+quine) .r 5 (Prim+quine,
Clind+mycin) +s their first line tre+tment in h.spit+l h+d +n +ver+ge
hospital stay of 29 + 2 days, ranging from 27 – 32 day. None of
these p+tients required intub+ti.n +nd there were n. de+ths.
Finally, patients who received Methylprednisolone (Treatment 8)
.r + c.mbin+ti.n .D drugs (Tre+tment 7 -T.cilizum+b, Tre+tment
9 - Interferon a-2b with or witho3t Treatments 4 or 5 containing
Primaq3ine) and had not received o3tpatient aminoq3inoline
treatment had an average hospital stay of 17 + 2 days, ranging
Dr.m 13 – 19 d+ys. N.ne .D these p+tients required intub+ti.n +nd
there were no deaths. The shortest hospital stay of slightly more
than a week (8 + 1 days) was seen in patients who had received
hydr.xychl.r.quine (Tre+tment 1-3) +s +n .utp+tient, even th.ugh
it h+d D+iled t. prevent +dmissi.n, +nd then received +s first line
hospital treatment either Treatment 8 (Methylprednisolone),
.r c.mbin+ti.n Tre+tment 5 (Prim+quine, Clind+mycin) +nd
7 (T.cilizum+b); .r Tre+tments 5 (Prim+quine, Clind+mycin),
7 (T.cilizum+b) +nd 9 (InterDer.n a-2b) or Treatments 7
(T.cilizum+b) +nd 9 (InterDer.n a-2b) all targeting the imm3ne
ITR, +nd wh. were n.t intub+ted.

The second shortest hospital stays also occ3rred among
p+tients wh. h+d received .utp+tient HCQ tre+tments +nd then
received +s their first single drug sequenti+l tre+tment either
Tre+tment 6 (Remdesivir), Tre+tment 7 (T.cilizum+b), Tre+tment
8 (Methylprednisolone), or Treatment 9 (Interferon a-2b). This
regimenres3lted inanaveragehospital stayof2 (14+3days)weeks.
By contrast the two longest hospital stays were associated with
p+tients wh. h+d n.t received .utp+tient HCQ tre+tment +nd either
received (1) + c.mbin+ti.n .D Hydr.xychl.r.quine, Clind+mycin
and Primaq3ine (Treatment 4), or Primaq3ine and Clindamycin
with.ut the Hydr.xychl.r.quine (Tre+tment 5), with +n +ver+ge
hospital stayof29+2days;or (2)were initially startedonTreatment
1-3 c.nt+ining Hydr.xychl.r.quine. The diDDerence between
these gro3ps with the shortest and longest stays is statistically
signific+nt +t p < 0.0001. The tre+tment c.mbin+ti.n th+t resulted
in the fastest recovery time and the shortest hospital stay was for
patients who 3pon admission were immediately started on either
Tre+tment 8 (Methylprednis.l.ne); .r c.mbin+ti.n .D Tre+tments
including (1) 5 (Prim+quine, Clind+mycin) & 7 (T.cilizum+b), (2) 5
(Prim+quine, Clind+mycin), 7 (T.cilizum+b) & 9 (InterDer.n a-2b),
.r (3) Tre+tments 7 (T.cilizum+b) & 9 (InterDer.na-2b). As shown
in T+ble 12 D.r p+tients wh. h+d received pri.r +min.quin.line
treatment as ano3tpatient, the time for recoveryanddischarge from
h.spit+l w+s +ppr.xim+tely .ne week, +nd slightly m.re th+n tw.
weeks for those who had not received o3tpatient treatment. There
w+s n. st+tistic+lly signific+nt diDDerence (p = 0.5216) between
the fo3r treatments gro3ps targeting the imm3ne ITR associated
with SARS-CoV-2, with each res3lting in s3ccessf3l treatment and
discharge on an average of 7-8 days.
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Chrbtrrhnm
This study +ddressed sever+l key issues imp.rt+nt in defining

the treatment of SARS-CoV-2, incl3ding the prevalence of thosewho
did not req3ire treatment in the o3tpatient setting as well as those
who responded to treatment as o3tpatients 3sing aminoq3inoline
treatments. Following fail3re to recover from SARS-CoV-2 - with
or witho3t o3tpatient treatment - patients were hospitalized for
tre+tment. During the inp+tient tre+tment p+tients were ev+lu+ted
t. determine wh+t tre+tments .r c.mbin+ti.ns .D tre+tments
pr.vided + st+tistic+lly signific+nt tre+tment eDDect (T+ble 10) +s
well as what treatments were necessary to 3ltimately s3ccessf3l
tre+t (FMTVDM > 25 reducti.n .r FMTVDM <150; Ferritin levels
< 270 ng/ml D.r men +nd < 160 ng/ml D.r w.men, +nd +n IL-6
level .D < 5 pg/ml) SARS-C.V-2 (T+bles 4 & 10). The imp.rt+nce
.D these diDDerent tre+tment +ppr.+ches .n successDul extub+ti.n,
surviv+l +nd disch+rge +re sh.wn in T+bles 8 & 12. Determin+ti.n
of the severity of CVP and s3ccessf3l treatment was q3antitatively
determined using FMTVDM, Ferritin +nd IL-6. FMTVDM pr.vided +
directmeas3rement of changes happening at the tiss3e level, where
Ferritin and IL-6 provided indirect evidence of changes in CVP as
well +s elsewhere in the b.dy [28,29]. While +ll three qu+ntit+tive
me+sures were st+tistic+lly signific+nt .ver the c.urse .D tre+tment
.nly FMTVDM +nd Ferritin sh.wed st+tistic+lly signific+nt
seq3ential changes thro3gho3t the co3rse of treatment altho3gh
Ferritin results sh.wed + gre+ter v+ri+bility +nd thus less reli+bility.
IL-6 ch+nges required 7-d+ys t. bec.me st+tistic+lly signific+nt. As
we believe this study dem.nstr+tes, successDul tre+tment .D SARS-
CoV-2 req3ires diligent attention to addressing the ITR sooner than
l+ter +nd +djusting tre+tments b+sed up.n me+sured tissue +nd
bl..d resp.nse.

It is imp.rt+nt t. clinic+lly distinguish between Cyt.kine
Rele+se Syndr.me (CRS) +nd Infl+mm.Thr.mb.tic Resp.nse (ITR).
At first gl+nce the bi.chemic+l resp.nses +ppe+r t. be simil+r with
incre+ses in b.th Ferritin +nd Interleukin-6 levels; h.wever CRS
defines the syndr.me D.ll.wing c+r T-cell tre+tments where the
b.dy’s immune system is being +tt+cked by hum+n interventi.n -
tre+tment. In +n ITR [2] +s sh.wn in Figure 1, the pers.n’s immune
system is responding to an infectio3s process. In people with
n+ïve immune systems .r pre-existing hyper infl+mm+t.ry st+tes
(c.m.rbidities) the imp+ired c.ntr.lled immune resp.nse results
in +n ITR+ss.ci+tedwith pulm.n+ry edem++nd thr.mbi; + pr.blem
b.th D.r the lungs +s well +s the rest .D the b.dy. With immedi+te
tre+tment D.cusing .n the ITR including the use .D subcut+ne.us
hep+rin, thr.mbus D.rm+ti.n +nd the ITR c+n be br.ught under
c.ntr.l +s evidenced by the reducti.ns in Ferritin +nd IL-6 levels,
+nd tissue impr.vement me+sured with FMTVDM qu+ntit+tive
n3clear imaging. Of the 1800 patients slightly more than half of
thosewhotestedpositive forSARS-CoV-2werestartedono3tpatient
+min.quin.line tre+tments inv.lving Hydr.xychl.r.quine (HCQ).
While therewere D.ur diDDerent tre+tment regimens r.ughly equ+lly
applied acco3nting for a perceived 83.4 % s3ccessf3l treatment

response, 158 (16.6 %) of those treated req3ired f3rther treatment
+nd +dmissi.n t. h.spit+l. While there were diDDerences between
the vario3s o3tpatient aminoq3inoline treatments, only those who
received Primaq3ine had complete s3ccess.

An additional 847 (47 %) of the 1800 participants were
given no o3tpatient treatment. Of these 343 (40.5 %) failed to get
better +nd required h.spit+liz+ti.n. C.mbining b.th th.se wh.
failed o3tpatient treatment and those who received no treatment
and req3ired hospitalization, there were 501 (27.8 %) people
who tested positive for SARS-CoV-2 and req3ired admission for
treatment – a fact that f3rther emphasizes the need for limiting
vir+l replic+ti.n. It is imp.rt+nt t. n.te th+t these numbers spe+k
only to patients who so3ght medical care and not to the general
p.pul+ti.n +t l+rge wh. m+y .bt+in PCR testing D.r c.nt+ct
tracing or other p3rposes. Of the people who initially received an
aminoq3inoline o3tpatient treatment, almost 90 % responded to
first line tre+tment with Remdesivir sh.wing the le+st pr.mising
res3lts. There were no reported o3tpatient fail3res among patients
receiving o3tpatient Treatment 4 with Primaq3ine. Unlike patients
who received o3tpatient aminoq3inoline treatment, patients who
received no prior treatment and were admitted to hospital 3sing
the Phase I approach of seq3entially adding treatments – one per
e+ch tre+tment +djustment +t 3-d+y interv+ls – these p+tients
req3ired m3ltiple additional dr3g treatments to achieve treatment
success with the excepti.n .D p+tients wh.se first h.spit+l drug
treatment incl3ded Primaq3ine. In these two gro3ps (Treatments
4 +nd 5) .D p+tients 100 % D+iled their initi+l tre+tment; but
s3ccessf3lly responded 100 % of the time when the second dr3g
+dded t. Tre+tment 4 .r 5, w+s T.cilizum+b, Methylprednis.l.ne
or Interferon a-2b.

WhenRemdesivirw+sused+sthefirstdrugD.ll.wing+dmissi.n,
it w+s eDDective .nly + third .D the time. It w+s subst+nti+lly better
at treating those who had received o3tpatient aminoq3inoline
treatment than those who had not. Among those who had not
received prior o3tpatient treatment, there was one death that
occ3rred on the fo3rth day of admission while the patient was on
ventil+t.r. The +dditi.n .D T.cilizum+b +s the sec.nd drug D.ll.wing
Remdesivir resulted in n. signific+nt impr.vement suggesting
a dr3g-dr3g interaction. More than half of the patients who
responded to Remdesivir were from Belgi3m raising the q3estion
.D + p.ssible genetic c.mp.nent. The reducti.n .D eDDect between
Remdesivir +nd T.cilizum+b w+s .nly n.ted when Remdesivir
w+s the first drug. In c+ses where T.cilizum+b w+s given first, the
addition of Remdesivir did not diminish the treatment effect. In fact,
+ll .D the p+tients wh. received T.cilizum+b first +nd then received
Remdesivir responded to treatment. Like Remdesivir, therewas one
de+th +ss.ci+ted with the +dministr+ti.n .D T.cilizum+b +s the first
administered treatment. This occ3rred in a patient on ventilator
.n d+y 3. When T.cilizum+b w+s the first line tre+tment, including
patients who had or had not received o3tpatient aminoq3inoline
tre+tment, h+lD .D the p+tients resp.nded t. T.cilizum+b +l.ne
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and the other half responded to the addition of either Remdesivir,
Methylprednisolone, Interferon a-2b, or Convalescent Plasma.

For patients who received no o3tpatient treatment or who
received .utp+tient +min.quin.line tre+tment, +ppr.xim+tely
tw.-thirds .D these p+tients tre+ted with Methylprednis.l.ne first,
responded to treatment. The remaining one-third responded to the
+dditi.n .D T.cilizum+b, InterDer.n a-2b, or Convalescent Plasma.

Similarly, when Interferon a-2b w+s used +s the first line
treatment, in those who received no o3tpatient treatment more
than 70% of the patients responded with the remaining patients
resp.nding with the +dditi.n .D T.cilizum+b, Methylprednis.l.ne,
or Convalescent Plasma. The response rate was 90 % for those
who had received o3tpatient aminoq3inoline treatment. The most
s3ccessf3l single dr3g treatment (74.5 %) for patients admitted
D.r tre+tment .D SARS-C.V-2 when c.nsidering b.th th.se wh.
received o3tpatient aminoq3inoline treatment and those who
received no treatment, was Interferon a-2b However for patients
who had received o3tpatient aminoq3inoline treatment, 90%
responded to Interferon a-2b and 100 % responded to either
Methylprednis.l.ne .r T.cilizum+b. The results .D Ph+se I
dem.nstr+ted + signific+nt tre+tment benefit +nd resp.nse using
either Methylprednis.l.ne, .r + c.mbin+ti.n Tre+tment regimen .D
Interferon a-2b +nd T.cilizum+b; p+rticul+rly D.ll.wing .utp+tient
tre+tment with +n +min.quin.line m.st n.t+bly tre+tment with
Prim+quine. These tre+tments dem.nstr+ted signific+nt success
indicating the need to shift to a second phase (Phase II) of the
study D.cusing .n c.mbining ITR tre+tments when p+tients were
admitted.

During Ph+se II .D the study the D.cus shiDted Dr.m beginning
with a single dr3g treatment and seq3entially adding agents 3ntil
treatment was s3ccessf3l to the initiation of treatments foc3sing
on the imm3nologic ITR to SARS-CoV-2. Treatment foc3sed on
three potential ITR treatments incl3ding (1) Methylprednisolone,
(2) T.cilizum+b +nd InterDer.n a-2b, .r (3) + c.mbin+ti.n .D
Prim+quine, Clind+mycin, T.cilizum+b +nd InterDer.n a-2b. For
patients who had taken an aminoq3inoline as an o3tpatient, the
3se of these three different ITR foc3sed treatments was s3ccessf3l
in 99.2 % of the cases with only one (0.8 %) fail3re which was
associated with a patient dying on a ventilator after receiving
Convalescent Plasma as an additional treatment.

For patients who had not received an aminoq3inoline as an
o3tpatient, randomization of treatment incl3ded these three
ITR regimens +s well +s the p.ssibility .D receiving .ne .D tw.
treatment regimens with aminoq3inolines incl3ding (1) the
c.mbin+ti.n .D Hydr.xychl.r.quine, Clind+mycin, +nd Prim+quine,
.r (2) Prim+quine +nd Clind+mycin with.ut Hydr.xychl.r.quine.
Of the 16 people who had not received an aminoq3inoline as an
o3tpatient and then received an aminoq3inoline treatment as their
first in h.spit+l tre+tment, n.ne .D them impr.ved with either
Treatment 4 or 5; however, all 16 (100 %) responded with the

addition of one of the three ITR regimens: (1) Methylprednisolone,
(2) T.cilizum+b +nd InterDer.n a-2b, .r (3) + c.mbin+ti.n .D
Prim+quine, Clind+mycin, T.cilizum+b +nd InterDer.n a-2b.
These findings +re c.nsistent with wh+t w+s seen during Ph+se I,
where the treatment of patients with an aminoq3inoline prior to
treatment with an ITR treatment yielded s3ccessf3l treatment 90
% of the time when Interferon a-2bwas incl3ded and 100 % of the
time when T.cilizum+b .r Methylprednis.l.ne w+s included.

By q3antitatively meas3ring the effect of each dr3g as it
w+s +dded t. e+ch p+tient’s tre+tment regimen, we were +ble t.
st+tistic+lly determine n.t .nly the imp+ct .D e+ch drug, but +ls.
the impact of m3ltiple dr3g treatments to determine the dr3g-dr3g
interactions and effectiveness of treating SARS-CoV-2. The res3lts
.D these tre+tments reve+l sever+l imp.rt+nt findings including
(+) which drugs .r m.re imp.rt+ntly which drug c.mbin+ti.ns
w.rk t. tre+t SARS-C.V-2, +nd (b) their imp+ct .n the p+tient’s
clinic+l c.urse +s me+sured by tre+tment success, intub+ti.n +nd
extub+ti.n r+tes, de+th r+tes, +nd d+ys t. disch+rge. Tre+tment
D+ilure +nd success w+s r+pidly determin+ble within 72-h.urs by
meas3ring changes in tiss3e infection and ITR in the l3ngs 3sing
FMTVDM; with IL-6 +nd Ferritin t+king l.nger t. dem.nstr+te
treatment s3ccess or fail3re. The statistical analysis of these 52
different SARS-CoV-2 treatment regimens demonstrated that
those patients who had received pre-hospital aminoq3inoline
treatment – even tho3gh they req3ired hospital admission for
f3rther treatment – had a faster response to treatment with fewer
intub+ti.ns +nd sh.rter h.spit+l st+y. P+tientswh. h+d n.t received
an aminoq3inoline prior to admission and were immediately
r+nd.mized t. receive (1)Methylprednis.l.ne, (2) T.cilizum+b +nd
Interferon a-2b, .r (3) + c.mbin+ti.n .D Prim+quine, Clind+mycin,
T.cilizum+b +nd InterDer.n a-2b, +s + first line tre+tment sh.wed +
100 % response to treatment; altho3gh patients who had received
an aminoq3inoline as an o3tpatient showed faster response and
shorter hospitalization times. For patients who had not received
+n +min.quin.line +s +n .utp+tient, this c.uld e+sily be +dded
t. the tre+tment regimen by using the Prim+quine, Clind+mycin,
T.cilizum+b +nd InterDer.na-2b c.mbin+ti.n. Hydr.xychl.r.quine
itself offered little if any treatment effect once the patient req3ired
h.spit+liz+ti.n – where + suDficient peri.d .D time h+d el+psed
between .nset .D sympt.ms +nd vir+l replic+ti.n. OD p+tients
who had not received o3tpatient treatment, the initiation of an
aminoq3inoline on admission demonstrated an increased patient
resp.nse t. Methylprednis.l.ne, T.cilizum+b, +nd InterDer.n a-2b.
Convalescent plasma was reserved as a second line treatment d3e
to potential transf3sion and clotting concerns and was deemed
t. be m.re .D + t..l t. secure time D.r p+tient rec.very. With the
immediate initiation of treatment foc3sing on controlling the
ITR 3sing either (1) Methylprednisolone, or (2) one of the two
ITR drug c.mbin+ti.ns (+) T.cilizum+b & InterDer.n a-2b .r (b)
Prim+quine, Clind+mycin, T.cilizum+b & InterDer.n a-2b; the 3se
of Convalescent Plasma was moot.
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The comparison of treatments also demonstrated the impor-
tance of m3lti-dr3g regimens foc3sing on the imm3ne ITR to SARS-
C.V-2. The +v+il+ble ch.ices included (1) T.cilizum+b & InterDer.n
a-2b , (2) Prim+quine, Clind+mycin, T.cilizum+b & InterDer.n a-2b,
and (3)Methylprednisolone. The least effective treatmentwas seen
when Remdesivir w+s given +s the first line drug w.rking slightly
more than a q3arter of the time; altho3gh patientswhohad received
hydr.xychl.r.quine +s +n .utp+tient +nd then received Remdesivir
+s +n .utp+tient n.ted + 62 % resp.nse. The tre+tment c.mbin+-
ti.n .bt+ined by +dding T.cilizum+b t. Remdesivir, .r Remdesivir
t. T.cilizum+b pr.ved t. h+ve little +dditive eDDect. R+pid +ssertive
treatment addressing the ITR demonstrated a greater treatment
s3ccess sooner with shorter hospital stays compared with Phase I.
Patients in Phase II who received aminoq3inoline treatment as an
.utp+tient dem.nstr+ted impr.vement D.ll.wing their first r.und
of randomized treatment foc3sing on the ITR response to the vir3s
with discharge in 6 to 13 days.

Those who had not received an aminoq3inoline and received
.ne .D the three tre+tment c.mbin+ti.ns D.cusing .n ITR
(Methylprednis.l.ne; Prim+quine, Clind+mycin, T.cilizum+b
& InterDer.n a-2b; .r T.cilizum+b & InterDer.n a-2b) req3ired
l.nger t. impr.ve with disch+rge between 12 t. 19 d+ys. Th.se
who received no o3tpatient treatment and were randomized
t. receive + +min.quin.line tre+tment (Hydr.xychl.r.quine,
Clindamycin, Primaq3ine or Primaq3ine, Clindamycin – witho3t
Hydr.xychl.r.quine) did n.t resp.nd t. the +min.quin.line
initially and took longer to respond to ITR treatment. These
p+tients were disch+rged between 21 +nd 30 d+ys. Given the
c.mbin+ti.n .D tre+tment success in the .utp+tient setting +nd
the shorter time to recovery in Phase I and Phase II for those
who had received an aminoq3inoline as o3tpatients, partic3larly
when multi-drug c.mbin+ti.ns were used in Ph+se II, +nd the
D+ilure .D +min.quin.line tre+tment t. subst+nti+lly ch+nge the
clinical inpatient co3rse when initially started in the hospital, this
w.uld suggest th+t the gre+test benefit D.r p+tients tre+ted with
an aminoq3inoline occ3rs d3ring the initial period of time (days
3-5) when vir+l +tt+chment +nd replic+ti.n +re beginning. Once
the patient has passed the initial viral attachment and replication
thresh.ld +nd the immune resp.nse h+s been +ctiv+ted – d+y 4
.nw+rd – tre+tment benefit is +chieved .nly when tre+tment is
D.cused .n reducing the c.nsequenti+l ITR. This is best +chieved
with c.mbin+ti.n drug ther+py including either; T.cilizum+b +nd
Interferon a-2b; .r + c.mbin+ti.n .D Prim+quine +nd Clind+mycin
when +dded t. T.cilizum+b +nd InterDer.n a-2b.

In +dditi.n t. the me+sured ch+nges .D FMTVDM, Ferritin
and IL-6, demonstrating s3ccessf3l treatment of SARS-CoV-2,
there are other meas3res freq3ently disc3ssed when looking at
p+tient success .r tre+tment D+ilure. These include intub+ti.n r+te,
extub+ti.n r+te, de+ths +nd d+ys t. disch+rge. Am.ng p+tients
admitted and treated in this st3dy several key points stando3t
regarding these later factors. First, the more rapidly treatment is

initi+ted t. bring the ITR under c.ntr.l, the m.re successDul the
p+tients tre+tment c.urse will be +nd the m.re likely they will
n.t be intub+ted +nd iD intub+ted, the m.re r+pidly they will be
extub+ted. They will +ls. le+ve the h.spit+l st+tistic+lly s..ner.
Secondly, the 3se of a m3ltidr3g treatment to address the ITR and/
.r the use .D subst+nti+l d.sing .D methylprednis.l.ne - requiring
a caref3l titration off the steroid - to red3ce the ITR, will res3lt in
the p+tient resp.nding t. tre+tment signific+ntly D+ster with e+rlier
disch+rge. The p+tients wh. t..k .ne .D the HCQ tre+tments +s
.utp+tients +nd were subsequently +dmitted D.r Durther tre+tment,
+t first +ppe+red t. h+ve D+iled tre+tment; h.wever, it w+s these
individ3als that had the fastest response when ITR therapies were
initiated and they were discharged soonest. In contrast, patients
who had not received aminoq3inoline treatment as o3tpatients and
then received an aminoq3inoline as an inpatient had the slowest
response times and were hospitalized the longest, s3ggesting
th+t there m+y be s.me l+tent benefit n.t yet +cc.unted D.r in
those who received s3ch treatment as o3tpatients. Indicating that
.nce the virus h+s h+d suDficient time t. inv+de, replic+te +nd
potentiate an ITR, partic3larly in those who are imm3ne naïve
.r h+ve c.m.rbidities, th+t Durther use .D +n +min.quin.line h+s
minim+l iD +ny eDDect. Like HIV, the best tre+tment D.r SARS-C.V-2
is + c.mbin+ti.n .D drugs pr.vided immedi+tely up.n inDecti.n
d3ring the initial development of symptoms or recognition of
exp.sure; c.upling +n +min.quin.line (Hydr.xychl.r.quine
or Primaq3ine) as an o3tpatient with immediate ITR treatment
3sing Methylprednisolone as an o3tpatient; or adding either
Methylprednis.l.ne, .r the c.mbin+ti.n .D T.cilizum+b +nd
Interferon a-2b as an inpatient. The treatment s3ccess of this
+ppr.+ch is 99.83 % with + signific+nt reducti.n in intub+ti.n +nd
earlier discharge date.

Ihlhs]shnmr
This rese+rch c+n .nly +ddress the .utc.mes .D pe.ple seen by

+ medic+l d.ct.r. It c+nn.t +ddress p+tients tre+ted by physici+ns
in the .utp+tient setting with.ut being seen by the physici+n +nd
3ndergoing PCR screening with a positive res3lt, conseq3ently
it cannot determine how many people were symptomatic or
asymptomatic at drive thro3ghPCR testing sites and their o3tcomes.
This st3dy also cannot speak to smaller facilities that lacked the
personnel and eq3ipment to do the testing req3ired for this st3dy.
The decision of whowas selected at each st3dy site was determined
on site along with the randomization of treatments. Individ3als
wh. were intub+ted pri.r t. receiving tre+tment were excluded
from Treatment Arm 5 (Primaq3ine) altho3gh this only involved
one patient. Finally, once admitted and the o3tpatient treatment for
SARS-C.V-2 w+s disc.ntinued, there m+y h+ve been s.me residu+l
impact from the aminoq3inolines d3e to the long half-life of these
dr3gs; however, when compared with those who entered the st3dy
who had not received aminoq3inolines there was no difference in
o3tcomes.
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Anmbktrhnm
This study est+blished + rig.r.us +ssertive +ppr.+ch t.

treating and modifying SARS-CoV-2 treatments every three
d+ys. R+ther th+n +ll.wing p+tients t. be tre+ted with +ny given
regimen D.r +n extended peri.d .D time – given the +bsence .D
s3ccessf3l clinical trials and treatment – this st3dy foc3sed on
r+pidly +djusting tre+tment b+sed up.n me+sured ch+nges in
dise+se; specific+lly FMTVDM, Ferritin +nd IL-6 levels, in +dditi.n
t. c.nventi.n+l tre+tment m.nit.ring. Using FMTVDM pr.vided
earlier meas3rement of treatment response allowing physicians
the .pp.rtunity t. +ct s..ner t. ch+nge tre+tments b+sed up.n
tiss3e response to treatment. By taking this approach, treatments
were +dded in 3-d+y interv+ls signific+ntly reducing the time t.
treatment response. The lessons from Phase I lead to m3lti-dr3g
regimens in Ph+se II D.ll.wing the s+me +ssertive +ppr.+ch. We
believe the benefit .D br.nch.dil+t.r ther+py +nd immune supp.rt
beginning .n d+y 1 c+nn.t be underestim+ted b.th Dr.m+n immune

Duncti.n +nd QTc c+rdi+c perspective. The +nswer t. the questi.n,
Is there a treatment for SARS-CoV-2 is yes however it depends 3pon
where the patient is in the co3rse of the disease. Accordingly patient
treatment sho3ld foc3s on the stage of infection and imm3ne
response as shown in Fig3re 9. In the o3tpatient setting more than
a q3arter of the patients req3ired no treatment as they were either
asymptomatic or deemed to have very low risk and recovered
witho3t treatment. More than 40% of the o3tpatients were treated
with +n +min.quin.line +nd +ppe+r t. h+ve successDully been
treated 69-100 % of the time if they are started on treatment
within the first c.uple d+ys .D sympt.ms. H.wever, .nce p+tients
progressed to the stage where hospitalization was req3ired,
+min.quin.lines +ppe+r t. h+ve little .r n. eDDect. Despite rep.rts
.D pr.blems with ventricul+r dysrhythmi+s - perh+ps .wing t. the
prophylactic administration ofmagnesi3m and cardiology vigilance
– there were no reports of Torsades de pointes or ventric3lar
dysrhythmias.

Figure 9: Proposed SARS-CoV-2 Treatment Protocol.

Treatment o> each patient with SARS-CoV-2 should >ocus on the stage o> in>ection and InfammoThrombotic response (ITR) to
the virus with measurement o> the extent and severity o> the disease and response to treatment.

Once patients req3ired hospitalization, they responded
D+v.r+bly (99.83 %) t. tre+tments D.cusing .n reducing the
Infl+mm.Thr.mb.tic Resp.nse (ITR) resulting Dr.m the b.dy’s
immune resp.nse t. SARS-C.V-2. The c.mbin+ti.n .D Remdesivir
+nd T.cilizum+b pr.duced + limited tre+tment eDDectiveness

c.mp+red t. the expected imp+ct .D either drug +l.ne suggesting +
p.ssible drug-drug inter+cti.n. SuccessDul tre+tment interventi.ns
D.cused .n (1) +v.iding intub+ti.n .r extub+ting the p+tient
within a matter of days – less than one week - to minimize
the ARDS +ss.ci+ted ventil+t.r c.mplic+ti.ns +ss.ci+ted with
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the imm3nologic ITR to SARS-CoV-2, in addition to (2) 3sing a
c.mbin+ti.n .D tre+tments within the first Dew d+ys .D +dmissi.n
incl3ding Interferon a-2b, T.cilizum+b, +nd Methylprednis.l.ne.
These c.mbin+ti.ns were m.st eDDective iD the p+tient h+d +lre+dy
received an aminoq3inoline as an o3tpatient, or Primaq3ine as
+n inp+tient. When pr.vided the +dministr+ti.n .D c.nv+lescent
plasma proved effective; however, given the limited s3pply of
c.nv+lescent pl+sm+, the p.tenti+l c.nsequences .D + bl..d
pr.duct tr+nsDusi.n including incre+sed p.tenti+l D.r thr.mb.sis
+s + pl+sm+ pr.duct, +nd the +v+il+bility .D eDDective ITR tre+tments,
c.nv+lescent pl+sm+ sh.uld be reserved D.r c+ses n.t resp.nding
to Interferon a-2b, T.cilizum+b, Methylprednis.l.ne, .r the
c.mbin+ti.n .D T.cilizum+b with InterDer.n a-2b. These ITR dr3gs
proved most promising when initiated 3pon admission and when
used in c.mbin+ti.n, reducing h.spit+liz+ti.n time Dr.m 30-45
days to as little as 18-25 days with 0.17%mortality.

5bimnvkdcfldms
FMTVDM is p+tented #9566037 t. +nd .wned by first +uth.r

+nd w+s m+de +v+il+ble +nd pr.vided with.ut c.st D.r the study.
There +re n. .ther Dunding s.urces t. rep.rt. Figures 1, 5 & 6 +re
repr.duced with permissi.n. We w.uld +ls. like t. +ckn.wledge
the D.ll.wing individu+ls wh. were resp.nsible D.r their individu+l
p+tient centers - C.C.F. (Germ+ny; Sites 10,11,16,17&Belgium: Sites
9,13,14), J.O (So3th Africa; Site 8), T.C.K. (India; Sites 2,3,7,15,18),
R.K.V. (Br+zil; Sites 12,19,20,23), S.A. (Cub+; Sites 1,4,22), +nd S.N.N
(Philippines: Sites 5,6,21). The r+w red+cted d+t+ is +v+il+ble D.r
clinicians and research scientists involved in SARS-CoV-2 patients
+nd rese+rch, D.ll.wing expressed written request D.r +nd +ppr.v+l
of written req3est for the data.
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