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Abstract
BACKGROUND

Targeting mucosal immunity of the gut, which is known to provide antigen processing, while avoiding excessive or unnecessary
inflammation, was tested as a way to modulate Covid-19 severity.

METHODS
Randomized open-label trial in 204 adults hospitalized with non-critical Covid-19 who received for 14 days in addition to standard of care
(SOC) degalactosylated bovine glycoproteins formulations of either MAF Capsules (MAF group) or M Capsules (M group) or SOC only
(control group).

RESULTS

Median recovery time when patients did not require supplemental oxygen was 6 days in both study groups compared to 9 days in the
control (MAF vs. control; P=0.020 and M vs. control; P=0.004). A greater reduction in mortality was seen in the MAF group compared to the
control by day 14 (8.3% vs. 1.6%; P=0.121) and by day 29 (15.3% vs. 3.2%; P=0.020), and similarly in the M group by day 14 (8.3% vs. 2.9%;
P=0.276) and by day 29 (15.3% vs. 2.9%; P=0.017). The proportion of those who had baseline absolute lymphocyte count (ALC) lower than
0.8x10^9/L was 13/63 (20.6%), 17/69 (27.0%), and 18/72 (25.0%) of patients in MAF, M, and control group respectively. Day 29 mortality
among these lymphopenic patients was three times higher than for the intent-to-treat population (21% vs. 7%) and consisted in above
subgroups: 2/13 (15%), 2/17 (12%), and 6/18 (33%) of patients. There showed decreased mortality in both study subgroups correlated with
greater ALC restoration above 0.8x109/L level seen on day 14 in 77% and 59% of patients in MAF and M subgroups respectively compared
to 22% of patients in control subgroup. Incidences of any ALC decrease below the baseline level on day 14 occurred in 25.4% of patients in
the MAF group and 29.0% of patients in the M group compared to 45.8% in control and ALC depletion by ≥50% from the baseline level
consisted of 7.9%, 5.8%, and 15.3% of cases in these groups respectively.

CONCLUSION

This study showed that both study agents prevented ALC depletion and accelerated its restoration, which is believed one of the
mechanisms of improved crucial clinical outcomes in hospitalized Covid-19 patients.

Trial registration: ClinicalTrials.gov NCT04762628, https://www.clinicaltrials.gov/ct2/show/NCT04762628.

INTRODUCTION
MAF Capsules and M Capsules are dietary supplements produced by Saisei Pharma, Japan. They are designated to modulate the mucosal
immunity of the intestine. The main active ingredients of both products are vitamin D binding protein (VDBP) and other glycoproteins which
undergo degalactosylation during the process of β-Galactosidase treatment applied to the whole heat-inactivated bovine colostrum in the
case of MAF Capsules and to bovine whey in the case of M Capsules. This treatment converts VitD ~ VDBP into VitD-degalactosylated
VDBP. The functional activity of degalactosylated VDBP is similar to that seen in the group-specific component macrophage activating
factor (GcMAF). GcMAF is a protein that results from the sequential deglycosylation of its precursor - VDBP. The group-specific component
(Gc) protein - VDBP is produced in the liver and present in the majority of biological fluids. It has multifunctional properties as a transporter
of serum vitamin D3 and its metabolites, functions as an actin scavenger during cellular injury, acts as a chemotaxin for phagocytic cells,
and also plays a role in macrophage activation as a precursor for GcMAF. Gc protein has a triple-domain modular structure, where Domain
III (C-terminal end) harbors a single glycosylation site 1. The terminal N-acetylgalactosamine (GalNAc) moiety in domain III is the region
involved in the GcMAF-mediated macrophage activation cascade. During inflammation, lysophosphatidylcholine is released from tissue
which induces the expression of beta-galactosidase in B cells and sialidase in T cells. These enzymes hydrolyze Gc protein's terminal
galactose and sialic acid saccharides to convert it into GcMAF with an N-acetylgalactosamine moiety 1, 2. This process can be simulated
by exposing Gc protein-containing biological fluids such as bovine colostrum and whey, and human serum to beta-galactosidase and
sialidase treatment 6. However, in vitro studies showed that bovine colostrum can acquire similar macrophage activation potency after
treatment with β-Galactosidase alone. The studies showed that an increase in the phagocytic activity of mouse peritoneal macrophages
induced by degalactosylated bovine colostrum was only slightly less than that seen with degalactosylated/desialylated bovine colostrum
3. Bovine colostrum and bovine whey glycoproteins, including Gc protein, which lack galactose NAc, can undergo further cleavage of
terminal sialic acids by resident sialidases in the small intestine which converts degalactosylated Gc protein into GcMAF. It has also been

https://www.clinicaltrials.gov/ct2/show/NCT04762628
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shown that the Gc1f1f protein lacking galactose (preGc1f1fMAF), can be converted to GcMAF in vivo by resident sialidase of mouse
peritoneal fluid (http://ar.iiarjournals.org/content/32/6/2359.long). The other degalactosylated Galactose (Gal) and N-acetylgalactosamine
(GalNAc) glycans contained in bovine colostrum and bovine whey glycoproteins are also expected to increase their immunomodulatory
activity and contribute to the functional activity of both products. Both study products use acid-resistant capsules which are designed to
release their contents of galactose NAc-containing glycoproteins, including Gc protein, in the target gut's mucosal immunity site. This is
where they have to reveal their highest macrophage activation potency after cleavage of terminal sialic acids by resident sialidases
resulting in degalactosylated Gc protein converted into GcMAF. One of the targeted cells is resident intestinal macrophages, which exhibit
great phagocytic activity without initiating an inflammatory response due to their low, or even absent, expression of innate response
receptors, including receptors for LPS (CD14), Fcα (CD89), Fcγ (CD64, CD16), and CR3 (CD11b/CD18) (doi: 10.1155/2019/1512969). These
constitute the largest pool of macrophages in the body. They are able to down-regulate an excessive systemic inflammatory response by
driving the resolution of inflammation and by contributing to the mechanism of oral tolerance to foreign antigens, as well as autoantigens.

M Capsules and MAF Capsules are considered to be potential immunomodulators that increase antigen processing and the capacity of
macrophages to resolve inflammation and modulate the mucosal immune response in the small intestine in conditions of non-critical
Covid-19.

This trial was initiated in Ukraine in October 2020 and terminated on June 2021. The trial was stopped early because of dramatically
declining hospitalized cases and enrollment. Here, we describe the crucial endpoints and the analysis of the data until study day 29
obtained on 204 enrolled subjects, in which we evaluate the treatment with MAF and M Capsules compared to the control.

METHODS

DESIGN
Enrollment in this trial began in October 2020 and ended in June 2021. There were 2 trial sites in Ukraine. Eligible patients were randomly
assigned in a 1:1:1 ratio to receive either SOC only (control group), or MAF Capsules (MAF group), or M Capsules (M group) in addition to
SOC (ClinicalTrials.gov: NCT04762628). Randomization was stratified by age, known as the most important factor for Covid-19 disease
severity. MAF Capsules and M Capsules were administered orally as a 148 mg dose three times daily for 14 days. Study products intake
interruption was prespecified in cases of applied mechanical ventilation or swallowing impairment for any reason. If such an event
continued for ≤ 5 days, the rest of the treatment course would be taken starting from the day when the ability for oral capsule intake was
restored. In case mechanical ventilation or swallowing impairment continued for more than 5 days, the study product treatment was not
resumed, and the subject was to be followed up till death or the end of the study. The SOC group was used as a control in this open-label
trial. All patients received SOC according to the actual Ukrainian recommendations/guidelines regarding the treatment of Covid-19. The trial
protocol was approved by the ethics committee at each site. Written informed consent was personally obtained from each patient.

PROCEDURES
Study subjects were assessed daily while hospitalized, from day 1 through day 29. During hospitalization, patients’ clinical status was
assessed using the WHO 9-point Ordinal Scale for Clinical Improvement. The study has treatment visits on days 1, 7, and 14, and
posttreatment follow-up on days 29 and 60. Those subjects who were discharged from the hospital before day 14, had this visit as
outpatients. Safety laboratory tests were obtained on days 1 (prior to study treatment), days 7, and 14. All serious adverse events and grade
3 or 4 adverse events that showed an increase in severity from baseline and grade 2 or higher suspected study product related
hypersensitivity reactions were recorded.

PATIENTS
Hospitalised patients were at least 18 years of age with SARS-CoV-2 infection confirmed by polymerase chain reaction (PCR). Patients had
a respiration rate of ≤ 29 per minute and oxygen saturation (SpO2) of ≤ 95% on room air, with respiratory symptoms appearing not more
than 7 days before enrollment. Patients were excluded if they were receiving immunosuppressive or other immune-based therapy such as
Covid-19 convalescent plasma, immunoglobulin products, or interferons at entry. Patients requiring mechanical ventilation and ICU
admission at screening were excluded.

OUTCOMES
The first primary outcome was the time to basic clinical improvement and to recovery, defined as the first day, during the 29 days after
enrollment, on which a patient did not require any oxygen therapy or hospitalization, and the proportion of patients limited in activity after
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recovery. The second primary outcome was mortality for any reason on days 14 and 29 after randomization.

The secondary outcomes were the incidence and duration of new noninvasive ventilation or high-flow oxygen and invasive ventilation up to
day 29. Another secondary outcome was the time to the improvement of one category and of two categories from the baseline ordinal
score; clinical status on the ordinal scale on day 14. The categories are as follows: 8. Death; 7. Hospitalized, on invasive mechanical
ventilation with vasopressor or Extracorporeal Membrane Oxygenation; 6. Hospitalized, on invasive mechanical ventilation; 5. Hospitalized,
on non-invasive ventilation or high-flow oxygen devices; 4. Hospitalized, requiring low-flow supplemental oxygen; 3. Hospitalized, not
requiring supplemental oxygen - requiring ongoing medical care (coronavirus (Covid-19) related or otherwise; 2. Not hospitalized, limitations
on activities and/or requiring home oxygen; 1. Not hospitalized, no limitations on activities; 0. No clinical or virological evidence of
infection. Secondary safety outcome measures included grade 3 and 4 adverse events and serious adverse events that occurred during the
trial, discontinuation or temporary suspension of study product intake and changes in assessed laboratory values over time.

RESULTS

PATIENTS
Of the 235 patients who were assessed for eligibility, a total of 204 patients underwent randomization with 63 assigned to MAF Capsules,
69 to M Capsules, and 72 to control (intention-to-treat population). The study inclusion criteria allowed patients with respiration rates ≤ 29
per minute and SpO2 ≤ 95% on room air to be included. The mean time between symptom onset and randomization was 5 days. All
enrolled patients on baseline had clinical signs of low respiratory tract involvement and pneumonia was confirmed in all of them by chest
radiography or computed tomography during the next one-three days of hospitalization. Based on the last WHO classification a total of 183
(89.7%) were categorized as having moderate disease with SpO2 ≥ 90% on room air and 21 (10.3%) as having severe disease. A total of 19
patients (9.3%) met category 5 criteria on the ordinal scale, 183 (89.7%) category 4, and 2 (1%) category 3 at enrollment (Table 1). 35.8% of
the patients were male. The patients were in the 38–90 years age range. The mean age of patients was 63.5, 63.6, and 63.6 years in the
MAF group, M group, and control group respectively, with the absolute standard deviation (ASD) less than 0.1, indicating that the age
balance was ensured in three groups (Table 1). Most patients had either one or two or more of the coexisting comorbidities at enrollment,
and most commonly this was hypertension and chronic heart disease, chronic neurological disorders, and type 2 diabetes mellitus (Table
1).

Of those assigned to receive MAF Capsules 61 patients (96.8%) and of those assigned to receive M Capsules 67 patients (97.1%), all
received them as assigned. Of the patients assigned to receive MAF Capsules, 61 patients (96.8%) received them as assigned, and of those
assigned to receive M Capsules, 67 patients (97.1%) received them as assigned. No patients had both study agents intake discontinued
before day 14 because of an adverse event or had a serious adverse event other than death, nor did any patients in the study groups
withdraw their consent.

A total of 62 patients in the MAF group, 69 patients in the M group, and 70 patients in the control group completed the trial through to day
29, recovered, or died; one patient in the MAF group and two patients in the control group passed the visit on day 14 but did not come on
the scheduled day 29 visit after discharge from the hospital. Their surveillance status was confirmed by phone call. The as-treated
population included 204 patients who received the assigned treatment (63 assigned to the MAF group, 69 to the M group, and 72 to the
control group).
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Table 1
Clinical Characteristics of the Patients at Baseline

  Control

N = 72

MAF

N = 63

M

N = 69

Characteristic  

Male sex — no. % 26 36.1% 25 39.4% 22 31.9%

Age - years  

Mean ± SD 63.6 ± 10.7 63.5 ± 10.5 63.6 ± 10.7

Median (IQR) 65.0 (56.0, 72.0) 65.0 (56.0, 71.0) 64.0 (57.5, 70.5)

Range (min-max) 38.0–87.0 34.0–83.0 38.0–90.0

Chronic Comorbidities — no. %  

Heart diseases 55 76.4% 49 77.8% 51 73.9%

Hypertension 53 73.6% 47 74.6% 48 69.6%

Neurological disorders 25 34.7% 21 33.3% 16 23.2%

Type 2 diabetes 19 26.4% 13 20.6% 16 23.2%

Baseline ordinary score — no. %  

3. Not requiring supplemental oxygen 0 0% 2 3.2% 0 0%

4. Requiring low flow oxygen 66 91.7% 55 87.3% 62 89.8%

5. Requiring non-invasive ventilation or high flow oxygen 6 8.3% 6 9.5% 7 10.1%

SpO2 level — no. %  

SpO2 ≥ 90% 64 88.9% 57 90.5% 62 89.8%

SpO2 less than 90% 8 11.1% 6 9.5% 7 10.1%

Baseline lymphopenia  

ALC less than 1.0x109/L 30 41.7 28 44.4 29 42.0

ALC less than 0.8x109/L 18 25.0 13 20.6 17 24.6

Abbreviations: SD - Standard deviation; IQR - Interquartile Range, ALC - Absolute Lymphocyte Count.

 

During the study, 70.8% of patients in the control group, 60.3% in the MAF group, and 66.7% in the M group received antibiotics due to
secondary bacterial co-infections such as bacterial pneumonia. Antifungal therapy was administered in 37.5%, 34.9%, and 39.1% of
patients in the control,  MAF and M group respectively. Remdesivir was administered in 4.2%, 6.4%, and 2.9% of patients in the control, MAF
and M group respectively. Glucocorticoids were administered on day 1 in 27.8%, 30% and 26.1%, and again later during the study in 40.3%,
22.4%, and 30.4% of patients in the control, MAF and M group respectively. The mean duration of glucocorticoids administration was 10.6,
9.7, and 9.4 days in the control, MAF, and M group respectively (Table 2).
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Table 2
Applied Standard of Care of Covid-19

  Control

N = 72

MAF

N = 63

M

N = 69

No. of events/% from total patients no. n % n % n %

Heparin Low-molecular-weight 71 98.6 60 95.2 67 97.1

Remdesivir 3 4.2 4 6.4 2 2.9

Hydroxychloroquine         3 4.3

Antibiotics 51 70.8 38 60.3 46 66.7

Antifungals 27 37.5 22 34.9 27 39.1

Dexamethasone

Mean duration of the course in days

49 68.1 33 52.4 39 56.5

10.6 9.7 9.4

 

PRIMARY OUTCOMES
CLINICAL IMPROVEMENT AND RECOVERY

Among the 202 patients receiving oxygen at enrollment, those alive on day 29 in the MAF and M groups had a shorter time to basic
improvement when they did not require any more supplemental oxygen than patients in the сontrol group (median, 6 days in the MAF group
compared to 8 days in the control group; P=0.030, median, 6 days in M group compared to 8 days with the control group; P=0.006) (Table
3).

Patients in the MAF group had a shorter time to discharge than those in the control group (median, 13 days vs. 14 days; P=0.064). Patients
in the M group had a significantly shorter time to discharge than those in the control group (median, 13  days vs. 14 days; P=0.017) (Table
3).

The proportion of those discharged without limitations on their activities was greater in the MAF group 55.5% and in the M group 50.7%,
compared to 29.2% in the control group (Table 4).  After discharge, no one patient received supplemental oxygen.

MORTALITY

In the intent-to-treat population the hospital mortality consisted of 4.4% by day 14, 7.4% by day 29, and  total hospital mortality through day
34 was 7.8%. Mortality by day 14 was 1.6 % in the MAF group, 2.9 % in the M group, and 8.3% in the control group, and mortality by day 29
was 3.2%, 2.9%, and 15.3% in these groups respectively. Fisher's exact estimates of the reduction in mortality in the MAF group vs. control
group by day 14 (P=0.121) and significant reduction by day 29 (P=0.020) and in the M group vs. control group by day 14 (P=0.276) and by
day 29 (P=0.017). There was no significant correlation between mortality and co-existing pathology due to the relatively small study cohort
and patients uniformity, as the mean age of patients was 63.5, 63.6, and 63.6 in the three studied groups and it was linked with the
common Ukrainian population comorbidities in this age category (Table 1). There also was no correlation of mortality with Covid-19
severity status at enrollment, last was mainly defined by baseline SpO2 (Tables 1 and 5). However, the positive correlation of ALC low on
baseline or declined later with respect to mortality was seen (Table 5), which is described in the ABSOLUTE LYMPHOCYTE COUNT section.

SECONDARY OUTCOMES

202 out of 204 enrolled patients received either low-flow or high-flow oxygen or non-invasive ventilation oxygen at enrollment (Table 1), and
for the remaining two patients in the MAF group the low-flow oxygen was administered in the first two days after enrollment. Alive on day
29 patients in the MAF group and the M group continued to receive oxygen for fewer days than patients in the control group (median, 6
days for the MAF group vs. 8 days for the control group; P=0.030 and median 6 days for the M group vs. 8 days for the control group;
P=0.006 ) (Table 3).
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Among 185 patients who were not receiving noninvasive ventilation, high-flow oxygen, invasive ventilation, or ECMO at baseline, the
incidence of new noninvasive ventilation or high-flow oxygen use was lower in the MAF group than in the control group (10.5% vs. 16.7%)
and it was lower in the M group than in the control group (6.5% vs. 16.7%) (Table 3). Duration of noninvasive ventilation or high-flow
oxygen among patients who were receiving these interventions at enrollment and during the study was similar in the MAF group and the
control group and was fewer in one subsequent day in the M group than those in the control group (median, 4 days vs. 5 days; P=0.444)
(Table 3).

No patients from the intent-to-treat population received mechanical ventilation at enrollment, and the incidence of this intervention use
during the study was lower in the MAF group than in the control group (3.2% vs. 12.5%; P=0.061) and was significantly lower in the M group
than in the control group (1.4% vs. 12.5%; P=0.018).

Among the 204 enrolled patients, none were admitted to the Intensive Care Unit (ICU) on day 1, and the respiratory deteriorations and other
life-threatening conditions ratio that required admission to ICU were lower during the study in the MAF group than in the control group (9.5%
vs. 16.7%; P=0.311) and significantly lower in the M group than in the control group (4.3% vs. 16.7%; P=0.027) (Table 3).
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Table 3
Overall Outcomes in the Intention-to-Treat Population

  Control

N = 72

MAF

N = 63

M

N = 69

P-value

(vs. control)

  MAF M

Duration hospitalisation, days  

Mean ± SD 13.9 ± 3.8 13.7 ± 3.4 13.7 ± 4.1    

Median [IQR] 14.0 [13.0,
15.0]

13.0 [12.0,
15.0]]

13.0 [12.0,
14.0]

0.166 0.056

Range (min - max) 2.0–23.0 8.0–24.0 7.0–34.0    

Among those who were alive on day 29  

Mean ± SD 14.2 ± 3.1 13.8 ± 3.4 13.4 ± 3.3    

Median [IQR] 14.0 [13.0,
15.0]

13.0 [12.0,
15.0]

13.0 [12.0,
14.0]

0.064 0.017

Range (min - max) 7.0–23.0 8.0–24.0 7.0–26.0    

Oxygen  

Total oxygen therapy days in intent-to-treat population  

Mean ± SD 9.9 ± 5.1 7.9 ± 5.2 7.8 ± 5.8    

Median [IQR] 9.0 [5.3,
13.0]

6.0 [4.0,
11.0]

6.0 [4.0,
10.5]

0.020 0.004

Range (min - max) 2.0–23.0 0.0–24.0 1.0–33.0    

Total oxygen therapy days among those who were alive on day 29  

Mean ± SD 9.5 ± 4.9 7.8 ± 5.1 7.4 ± 4.9    

Median [IQR] 8.0 [5.0,
12.0]

6.0 [4.0,
10.5]

6.0 [3.8, 9.3] 0.030 0.006

Range (min - max) 2.0–21.0 0.0–24.0 1.0–22.0    

Noninvasive ventilation or high-flow oxygen  

Applied at baseline (No. of events/total patients no. %) 6/72 8.3% 6/63 9.5% 7/69 10.1%    

New use (No. of events/total patients no. %) 11/66
16.7%

6/57 10.5% 4/62 6.5% 0.434 0.099

Duration days, median [IQR] 5.0 [4.0,
10.0]

5.0 [5.0, 6.0] 4 [3.0, 7.0] 0.733 0.444

New use of invasive ventilation (No. of events/total patients no. %) 9/72 12.5% 2/63 3.2% 1/69 1.4% 0.061 0.018

Duration days, median [IQR] 2 [1.0, 2.0] 3 [2.0. 4.0] 6 days/ 1
event

0.436 n/d§

ICU admission (No. of events/ total patients no. %) 12/72
16.7%

6/63 9.5% 3/69 4.3% 0.311 0.027

Mortality  

Through day 14‡ (No. of events/total patients no. %) 6/72 8.3% 1/63 1.6% 2/69 2.9% 0.121 0.276

Abbreviations: BL ALC, Baseline Absolute Lymphocyte Count.

‡ Mortality over the first 14 days includes data from all patients who were still alive through 14 days post-enrollment, with data
censored on day 15. Mortality over the 29 days uses the totality of the study data and censors data from patients who completed
follow-up alive at 29 days post-enrollment.

n/d - not detected meaning of p - confidence factor
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  Control

N = 72

MAF

N = 63

M

N = 69

P-value

(vs. control)

Through day 29‡ (No. of events/total patients no. %) 11/72
15.3%

2/63 3.2% 2/69 2.9% 0.020 0.017

Through day 29 in subgroups BL ALC lower 0.8x109/L (No. of
events/total patients no. %)

6/18 33% 2/13 15.4% 2/17 11.8% 0.412 0.228

Total hospital mortality through day 34 (No. of events/total patients
no. %)

11/72
15.3%

2/63 3.2% 3/69 4.3% 0.020 0.046

Abbreviations: BL ALC, Baseline Absolute Lymphocyte Count.

‡ Mortality over the first 14 days includes data from all patients who were still alive through 14 days post-enrollment, with data
censored on day 15. Mortality over the 29 days uses the totality of the study data and censors data from patients who completed
follow-up alive at 29 days post-enrollment.

n/d - not detected meaning of p - confidence factor

 

CLINICAL STATUS ON ORDINAL SCORE AT DAY 14

At day 14 after enrolment, 87.3% in the MAF group, 86.9% in the M group versus 73.6% of patients in the control group reached one of the
primary recovery endpoints: when they did not require supplemental oxygen till being hospitalized or discharged from the hospital. Among
day 14 recovery cohorts, the proportion of total discharged from the hospital was 63.4%, 66.6%, and 59.7% in the MAF group, M group, and
control group respectively; as compared to the control group, the proportion of those discharged without limitations on their activities was
greater in the MAF group (55.4% vs. 29.2%; P=0.03) and also greater in the M group (50.7% compared to 29.2%; P=0.01) (Table 4). After
discharge, no patients received supplemental oxygen and the limitations on their activities were mainly associated with post-Covid-19-
related fatigue and mild to moderate signs of neurological disorders.

The day 14 mortality ratio was 1.6%, 2.9%, and 8.3% in the MAF group, M group, and control group respectively. On day 14 no patients
required mechanical ventilation in the M group and it was applied for 1.6% of patients in the MAF group, compared to 7% of patients in the
control group (Table 4).
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Table 4

Ordinal score at day 14ß

  Control

N=72

 MAF

 N=63

M

N=69

P-value 

MAF vs. control

P-value 

M vs. control

 No. of events/% of total  

0 2/2.8% 14/22.2% 10/14.5%    

1 19/26.4% 21/33.3% 25/36.2%    

2 22/30.6% 5/7.9% 11/15.9%    

3 10/13.9% 15/23.8% 14/20.3%    

4 6/8.3% 6/9.5% 6/8.7%    

5 2/2.8%                        1/1.4%    

6 2/2.8% 1/1.6%      

7 3/4.2%        

8 6/8.3% 1/1.6% 2/2.9%    

No. of events met primary criteria/% of total   

Categories 0+1+2+3 53/73.6% 55/87.3% 60/86.9% 0.054 0.058

Categories 0+1+2 43/59.7%    40/63.4% 46/66.6% 0.724 0.485

Categories 0+1 21/29.2%  35/55.5% 35/50.7% 0.003 0.010

ß The ordinal score at day 14 is the patient’s worst score on the ordinal scale during the previous day. Scores on the ordinal scale are as
follows: 8. Death; 7. Hospitalized, on invasive mechanical ventilation with vasopressor or Extracorporeal Membrane Oxygenation; 6.
Hospitalized, on invasive mechanical ventilation; 5. Hospitalized, on non-invasive ventilation or high-flow oxygen devices; 4. Hospitalized,
requiring low-flow supplemental oxygen; 3. Hospitalized, not requiring supplemental oxygen - requiring ongoing medical care
(coronavirus/Covid-19 related or otherwise); 2. Not hospitalized, limitations on activities and/or requiring home oxygen; 1. Not hospitalized,
no limitations on activities; 0. No clinical or virological evidence of infection.

ABSOLUTE LYMPHOCYTE COUNT

The admission (day 1) median ALC value in the intent-to-treat population was balanced between groups and close to the lower limit of the
normal range consisting of 1.12 [95% CI, 0.94 to 1.30], 1.24 [95% CI, 1.07 to 1.41], and 1.26 [95% CI, 1.09 to 1.42] in the MAF group, M group,
and control group respectively. The normal range used for ALC was 1.10–4.00х109/L. The two weeks change in ALC values was analyzed
in the study groups and in subgroups of patients who had an enrollment lymphopenia with cut-off values of baseline ALC lower than
1.0×109 cells/L and lower than 0.8×109 cells/L. In the intent-to-treat population, there were 87 (42.6%) patients who had baseline ALC lower
than 1.0x109/L, and 48 (23.5%) patients who had it lower than 0.8x109/L. These lymphopenic patients were equally represented in the
study groups, as the proportion of those with a day 1 ALC value lower than 1x109/L consisted of 30 (42%) patients in the control group, 28
(44%) in the MAF group, and 29 (46%) in the M group; and the proportion of those who had day 1 ALC value lower 0.8x109/L was 18
(25.0%), 13 (20.6%), and 17 (27.0%) patients in these groups respectively.

Hospital mortality has been linked with lymphopenia. Hospital mortality during the entire study consisted of 16 out of 204 patients (7.8%),
among them ALC lower than 1.0×109 cells/L was reported in 81.2% (13 out 16) at admission, and in 76.9% (10 out 13 alive) on day 7, and
in 87.5% (7 out 8 alive) on day 14 (Table 5).

In the study cohort with more profound lymphopenia, those who had ALC lower than 0.8x109/L on admission, were at the highest risk of
dying from Covid-19 deterioration, therein the mortality on day 29, consisted of 10 out of 48 patients, which was nearly three times higher
than in the intent-to-treat population (20.8% vs. 7.35%); and it consisted of 10 out of 15 mortality cases at this time point. However, the day
29 mortality in subgroups of those who had baseline ALC values below 0.8x109/L was lower in the MAF group, 2 out of 13 patients (15.4%),
vs. 6 out of 18 patients (33.3%) in the control group, and in the M group 2 out 17 patients (11.8%), vs. 6 out of 18 patients (33.3%) in the
control group.
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The first significant increase in median ALC values was seen earlier in MAF and M groups on day 7, and then one week later in the control
group (Table 6). The level of increase was greater in both these groups compared to the control group. Median ALC level increased from
baseline on day 7 and day 14 respectively in 25% and 52% in the MAF group, 16% and 44% in the M group, versus 11% and 37% in the
control group (Table 6).

Earlier and greater ALC restoration in MAF and M groups was seen in 87 patients in the intent-to-treat population who had initial ALC lower
than 1.0x109/L, and it was most obviously seen in 48 of those who had more profound lymphopenia with baseline ALC lower than
0.8x109/L (Figure 1). Day 1, day 7, and day 14 dynamic of mean ALC value (in x109/L) in subgroups of participants with baseline ALC less
than 1.0x109/L consisted of 0.74, 1.17, 1.48 in the MAF group, 0.69, 1.04, 1.51 in the M group, and 0.70, 0.88, 1.14 in the control group, and
in subgroups of participants with baseline lymphopenia less than 0.8x109/L it consisted of 0.57, 1.01, 1.29 in the MAF group, 0.57, 0.92,
1.39 in the M group, and 0.58, 0.82 and 0.97 in the control group.

In the study groups, subgroups of lymphopenic patients who had baseline (day 1) ALC lower than 1.0x109/L had decreased during the
study either due to mortality or due to ALC restoration. In the control group this decrease was from 30/72 (41.7%) patients at baseline to
26/72 (36.1%) patients on day 7 and to 14/72 (19.4%) patients on day 14, and from 28/63 (44.4%) at baseline to 16/63 (25.4%) on day 7
and to 8/63 (12.7%) on day 14 in the MAF group, and from 29/69 (46%) at baseline to 23/69 (36.5%) on day 7 and to 10/69 (15.9%) on day
14 in the M group (Table 7). After a deduction in mortality and cases, those ALC remained under the 1.0x109/L threshold, in the
lymphopenic cohort with baseline ALC values below 1.0x109/L, the increase in ALC above this level on day 7 and day 14 was seen in 43%
and 68% of patients in the MAF group, in 21% and 59% of patients in the M group, compared to 7% and 40% of patients in the control
group. The first significant decrease in the number of lymphopenic patients as compared to day 1 was seen on day 7 in the MAF group and
it was significant in all study groups on day 14 (Table 7).

We also analyzed the trend in the restoration of ALC level above 0.8x109/L, as below this threshold ALC values were found to be linked with
mortality. The cohort of those who had baseline ALC below 0.8x109/L level appeared to be most responsive to the study treatments, such
that the proportion of patients decreased from 20.6% (13/63) to 15.9% (10/63) and to 3.2% (2/63) in the MAF group, and from 27% (17/69)
to 19% (12/69) and to 7.9% (5/69) in the M group, whereas in the control group, this cohort decreased from 25% (18/72) to 22.2% (16/72)
and to 15.3% (11/72) on day 7 and day 14 respectively. Describe the above declining lymphopenic patients cohort of those ALC remained
not restored on above 0.8x109/L level on day 14 as compared to day 1 was significant in the MAF group (20.6% vs. 3.2%; P=0.002) and M
group (27% vs. 7.9%; P=0.005) due to the boost in ALC restoration but not in the control group (25% vs. 15.3%; P=0.229); the significant
difference in reduction of the proportion of these patients at the indicated time points was seen in the MAF group as compared to the
control group (20.6% to 3.2% vs. 25% to 15.3%; P=0.009) (Table 7). After deduction of mortality and cases whose ALC remained under the
0.8x109/L threshold, the proportion of patients with ALC restored above 0.8x109/L level was greater in MAF and M groups consisting of
23% (3 out of 13 patients) and 29% (5 out of 17 patients) respectively compare to 6% (1 out of 18 patients) in the control group on day 7,
and 77% (10 out of 13 patients) and 59% (10 out of 17 patients) compare to 22% (4 out of 18) in these groups respectively on day 14.

Apart from boosting ALC restoration in patients who were initially lymphopenic, the study agents were shown to prevent ALC depletion
known to occur during the clinical course of Covid-19. The majority, 60 out of a total of 69 events of any level of ALC depletion from the
baseline level were accrued on day 7. There were fewer ALC depletion incidences on day 7 in the MAF group, 15 out of 63 patients (23.8%),
vs. 29 out of 72 patients (40.3%) in the control group (P=0.045); and 16 out of 69 patients (23.2%) in the M group, vs. 29 out of 72 patients
(40.3%) in the control group (P=0.055); and similarly on day 14 in the MAF group, 16 out of 63 patients (25.4%), vs. 33 out of 72 patients
(45.8%) in the control group (P=0.019); and 20 out of 69 patients (29%) in the M group vs. 33 out of 72 patients (45.8%) in the control group
(P=0.055). Among these, incidents of ALC depletion by ≥50% from the baseline level consisted of 7.9%, 5.8%, and 15.3% of patients in
these groups respectively (Table 8).
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Table 5
ALC in 109 cells/L dynamic and some other characteristics in mortality cases

Subjects’ * Day 1 Day 7 Day 14 Baseline

SpO2%

Hospital

mortality

day
WBC ALC WBC ALC WBC ALC

Control 6.37 1.45 11.45 0.59     93 12

Control 11.79 0.40         88 5

Control 6.73 0.75 7.26 0.52     89 9

Control 10.65 0.35 14.58 0.70 18.46 0.20 92 23

Control 8.48 0.64 8.48 0.85     92 10

Control 4.15 0.51 17.31 0.89 13.39 1.06 92 16

Control 9.79 0.85 17.95 1.10 23.33 0.79 92 15

Control 17.42 1.33         90 7

Control 5.41 2.58 8.33 4.25 19.46 9.09 90 17

Control 10.69 0.38 12.65 0.74 13.26 0.22 85 17

Control 4.80 0.96         91 3

MAF 19.19 0.68 6.82 1.22 8.63 0.91 93 17

MAF 9.92 0.44 11.77 0.53     90 9

M 4.92 0.56 17.16 0.95 13.94 0.71 92 13

M 6.78 0.53 7.93 0.80     88 9

M 8.64 0.90 5.44 0.49 9.67 0.51 92 34

Abbreviations: WBC - White Blood Cells Count, ALC - Absolute Lymphocyte Count. * Control - Control group, MAF - MAF group, M - M
group
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Table 6

Dynamic of WBC and ALC  in study groups through day 14
 

 

 

         Control

N=72

%
from
BL

MAF

N=63

%
from
BL

M

N=69

%
frоm
BL

P-value

(vs. Control) (vs. Day 1) Group
*time

Median [95%
CI]

Median [95%
CI]

Median [95%
CI]

MAF M  Contr MAF M

WBC
109/L

                            0.726

Day 1 8.11 [7.16,
9.05]

  7.60 [6.58,
8.61]

  7.19 [6.22,
8.15]

  0.470 0.183 - - -  

Day 7 9.07  [8.10, 10.03] 8.46 [7.44,
9.47]

  7.87 [6.90,
8.83]

  0.391 0.084 0.073 0.128 0.208  

Day
14

9.28  [8.30, 10.26] 7.94 [6.92,
8.96]

  8.31 [7.33,
9.28]

  0.064 0.169 0.032 0.541 0.040  

ALC
109/L

                            0.801

Day 1 1.26 [1.09,
1.42]

  1.12 [0.94,
1.30]

  1.24 [1.07,
1.41]

  0.261 0.876 - - -  

Day 7 1.40 [1.24,
1.57]

 11% 1.41 [1.23,
1.58] 

 25% 1.44 [1.27,
1.61]

 16% 0.972 0.748 0.081 0.001 0.015  

Day
14

1.73 [1.56,
1.90]

 37% 1.69 [1.51,
1.86]

 52% 1.79 [1.62,
1.96]

 44% 0.729 0.640 0.000 0.000 0.000  

Abbreviations: WBC, White Blood Cells Count; ALC, Absolute Lymphocyte Count; Control, Control group; MAF, MAF group; M, M group.

*Analysis: Linear mixed model analysis with subjects as a random factor and time, group and their interaction (time*group) as a fixed
factor.

Table 7

Proportion of patients with lymphopenia in study groups through day 14
 

 

 

Control

N=72

MAF

N=63

M

N=69

P-value

 (vs. Control)     (vs. Day 1) Group *time

  MAF   M  Contr MAF M

No. patients/% n % n % n %            

Less 1.0 x109/L                       0.654

Day 1 30 41.7 28 44.4 29  46.0 0.800 0.979 - - -  

Day 7 26 36.1 16 25.4 23  36.5 0.114 0.552 0.632 0.023 0.294  

Day 14 14 19.4 8 12.7 10  15.9 0.198 0.328 0.008 <0.001 <0.001  

Less 0.8 x109/L                       0.451

Day 1 18 25.0 13 20.6 17 27.0 0.519 0.923 - - -  

Day 7 16 22.2 10 15.9 12 19.0 0.271 0.376 0.804 0.492 0.298  

Day 14 11 15.3 2 3.2 5 7.9 0.009 0.097 0.229 0.002 0.005  

Abbreviations: WBC, White Blood Cells Count; ALC, Absolute Lymphocyte Count; Control, Control group; MAF, MAF group; M, M group.

* Analysis: Linear mixed model analysis with subjects as a random factor and time, group, and their interaction (time*group) as a fixed
factor.
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ADVERSE EVENTS

Adverse events were experienced by 43% of patients in the MAF group, 39% in the M group, and 56% in the control group; the difference in
proportions between the MAF group and the control group and M group and the control group was not statistically significant (Table 8).
Tolerability-related adverse events, that were more common in the control group, included nausea and headache. Serious adverse events
were less common for both MAF and M groups (3 [5%] and 4 [6%] respectively) than in the control group (9 [13%]). All 15 deaths through
day 29 (2 [3%] in the MAF group, 2 [3%] in the M group, and 11 [15%] in the control group) in 80% occurred in patients with initial
lymphopenia, and none were attributed to any of the two investigated agents or standard care.

SAFETY OUTCOMES
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Table 8

Adverse Event Summary оccurring in Participants till day 29 term in study groups
  P-value

(vs. Control)

Adverse events Control

N=72

MAF

N=63

M

N=69

MAF M

No. of events/% of total patients no. n % n % n %    

Any adverse event 40 55.6 27 42.8 27 39.1 0.169 0.064

Any grade ≥3 adverse events 7 9.7 5 7.9 5 7.2 0.770 0.765

Any serious adverse event 9 12.5 3 4.8 4 5.8 0.139 0.245

Discontinuation of treatment because of adverse event NA   0   0      

Death day 14 6      8.3 1 1.6 2 2.9 0.121 0.276

Death day 29 11 15.3 2 3.2 2 2.9 0.020 0.017

Adverse events occurring in >5% of participants in any
treatment group

               

Nausea 9 12.5 5 7.9 4 5.8 0.414 0.245

Headache 6 8.3 4 6.3 5 7.2 0.750 0.999

Diarrhea 2 2.8 3 4.8 2 2.9 0.664 0.999

Laboratory abnormalities                

Hemoglobin decreased                

Any level 18 25 19 30.1 15 21.7 0.564 0.694

8-10 g/dL                         1 1.4    

7 to <8 g/dL 1 1.4     1 1.4    

<7 g/dL  2 2.8            

Lymphocyte count decreased b                

Any level 33 45.8 16 25.4 20 29.0 0.019 0.055

On day 7 29 40.3 15 23.8 16 23.2 0.045 0.032

On day 7 and day 14 11 15.3 4 6.3 4 5.8 0.168 0.100

On day 14 4 5.6 1 1.6 4 5.8 0.371 0.999

≥50% from BL on day 7 and/or day 14 11 15.3 5 7.9 4 5.8 0.286 0.100

ALT increase      

Any level 30 41.7 22  34.9  32               46.4 0.480 0.613

<2 times from BL 11 15.3  5 7.9 11      15.9 0.286 0.999

 2 to 3 times from BL 6 8.3 9 14.3 9     13.0 0.289 0.421

>3 times from BL 13 18.1 8 12.7 12 17.4 0.478 0.999

Grade 3 (>5 to 10 times ULN) 1 1.4 1 1.6     0.999 0.245

AST increase                

Any level 14 19.4 15 23.8 14 20.3 0.675 0.999

< 2 times from BL 7 9.7 8 12.7 11 15.9 0.597 0.318

2 to ≥ 3 times from BL 3 4.2 5 7.9 3 4.4 0.472 0.999
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> 3 times from BL 4 5.6 2 3.1     0.685 0.120

Grade 3 (>5 to 10 times ULN) 1 1.4         1.000 1.000

Creatinine increase ç                

Any level 24 33.3 11 17.5 14 20.3  <0.001 0.091

Grade 3 creatinine renal clearance decrease on 30% to
<50% from BL

3 4.2 1 1.6     0.623 0.245

Abbreviations: AST, aspartate aminotransferase; ALT, alanine aminotransferase; BL, baseline levels; ULN, an upper limit of normal.

a All safety analyses are inclusive of data available for patients through day 29 for clinical data and in time points on day 1, day 7, and day
14 for laboratory data. 

b The number of participants with lymphocyte count decreased from BL on day 7 and restored to BL level on day 14, remained lower than
the BL level on day 7 and day 14, and was found to decrease from BL level on day 14 only.

ç The combined number of participants with blood creatinine increased or creatinine renal clearance decreased.

d P-value: Fisher's exact test [No correction for multiplicity]

DISCUSSION
This open-label, randomized, three-arm trial identified a new type of immune-modulating agent as beneficial in the treatment of hospitalized
patients with non-critical Covid-19. Our overall findings were: a 14-day course of MAF Capsules and M Capsules was superior to control in
the combined use with SOC treatment in hospitalized patients with Covid-19. All-cause mortality by day 14 was 1.6% in the MAF group,
2.9% in the M group, and 8.3% in the control group, and mortality by day 29 was 3.2%, 2.9%, and 15.3% in these three groups respectively.
Fisher's exact test estimates the reduction in mortality in the MAF group vs. control group by day 14 (P=0.121) and by day 29 (P=0.020);
and in the M group vs. control group by day 14 (P=0.276) and by day 29 (P=0.046). Survivors on day 29 who received the study agents had
a shorter time to basic improvement when they did not require any more supplemental oxygen than patients in the сontrol group (median, 6
days in the MAF group compared to 8 days in the control group, P=0.030; median, 6 days in the M group compared to 8 days in the control
group, P=0.006). Initial hospital stay was one day shorter for patients in the MAF group than those in the control group (median, 14 days vs.
13 days; P=0.064) and similarly for patients in the M group than those in the control group (median, 14 days vs. 13 days; P=0.017).

Patients receiving either of the study agents were more likely to have an improvement in the ordinal scale score. On day 14, 87.3% of
patients in the MAF group and 86.9% of patients in the M group versus 73.6% of patients in the control group reached one of the primary
recovery endpoints: when they did not require supplemental oxygen till being hospitalized or discharged from the hospital. Among 14-day
recovery cohorts, the proportion of total discharged from the hospital was 63.4%, 66.6%, and 59.7% in the MAF group, the M group, and the
control group respectively; the proportion of those discharged without limitations on their activities was significantly greater in the MAF
group (55.4% vs. 29.2%; P=0.03) and also in the M group (50.7% compared to 29.2%; P=0.01).

Additional secondary endpoints supporting the findings of the primary outcome include MAF and M Capsules use resulting in the
prevention of respiratory deterioration seen on smaller events of new noninvasive ventilation or high-flow oxygen use in the MAF group
compared to the control group (10.5% vs. 16.7%) and in the M group compared to the control group (6.5% vs. 16.7%). An even more notable
difference was seen in the proportion of mechanical ventilation use which was lower in the MAF group than in the control group (3.2% vs.
12.5%; P=0.061) and was significantly lower in the M group than in the control group (1.4% vs. 12.5%; P=0.018).

Our data suggest that treatment with either of the study agents may decrease in-hospital mortality, by preventing the progression to more
severe respiratory disease, as shown by the lower proportion of respiratory failures among patients in the MAF and M groups with
subsequently a lower proportion of patients needing higher levels of respiratory support during the study. The benefit of recovery on MAF
Capsules and M Capsules was fewer days of subsequent oxygen use, shorter length of initial hospital stay, and around twice decreasing
the proportion of patients without limitations on their activities after discharge.

All included patients had confirmed lung involvement. Our results indicate that an enrollment lymphopenia of less than 0.8x109/L imposed
a multiplicative effect on the risk of mortality, therein the mortality on day 29, which consisted of 21% (10 out of 48 patients), which was
nearly three times higher than on the whole intent-to-treat population; and it consisted of two thirds (10 out of 15) of the total mortality
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cases at this time point. The day 29 mortality in subgroups of those who had baseline ALC values lower than 0.8x109/L was lower in MAF
and M groups and consisted of 2 out 13 (15%) and 2 out 17 (12%) patients respectively versus 6 out of 18 (33%) patients in the control
group. Therein the twice-lowering mortality rate in both intervention groups was linked to the earlier and greater ALC restoration seen in
increasing mean ALC values (Figure 1) and decreasing lymphopenia cases during the first two weeks of the study. The declining proportion
of lymphopenic patients cohort in the study groups of those ALC remained not restored on above 0.8x109/L level on day 14 as compared to
day 1 was significant in the MAF group (20.6% vs. 3.2%; P=0.002) and in the M group (27% vs. 7.9%; P=0.005) but not in the control group
(25% vs. 15.3%; P=0.229); the significant difference in reduction of a proportion of these patients at indicated time points was seen in the
MAF group as compared to the control group (20.6% to 3.2% vs. 25% to 15.3%; P=0.009) (Table 7). Therein among survivors, the proportion
of patients with ALC restored above the 0.8x109/L level was more than twice greater in MAF and M groups consisting of 23% (3 out of 13
patients) and 29% (5 out of 17 patients) respectively compared to 6% (1 out of 18 patients) in the control group on day 7, and 77% (10 out
of 13 patients) and 59% (10 out of 17 patients) compared to 22% (4 out of 18) on day 14 in these groups respectively. A similar trend was
seen in the lymphopenic cohort with baseline ALC values below 1.0x109/L, where an increase above this level on day 7 and day 14 was
seen in 43% and 68% of patients in the MAF group, and in 21% and 59% of patients in the M group, compared to 7% and 40% of patients in
the control group.

The effect of the study agents on lymphocyte count restoration was confirmed in the whole intent-to-treat population. The median of
baseline ALC values was сlose to the low margin of the normal range in study groups; its first significant increase was seen earlier in the
MAF and M groups on day 7 and then one week later in the control group. The level of increase was greater in both study groups, median
ALC increased from baseline on day 7 and day 14 respectively — 25% and 52% in the MAF group, 16% and 44% in the M group versus 11%
and 37% in the control group (Table 6).

Both MAF Capsules and M Capsules are shown to prevent ALC depletion, especially severe ≥50% ALC decline from the baseline values. The
incidences of any level of ALC depletion from baseline values occurred on or before day 14 in 25.4% of patients in the MAF group, 29% of
patients in the M group, and 45.8% of patients in the control group; the incidents of ALC depletion by ≥50% consisted of 7.9%, 5.8%, and
15.3% of patients in these groups respectively (Table 8).

Little was known about the pathogenesis of Covid-19 when the trial was designed in October 2020. Our initial expectations of the
mechanism of action of the study agents were mainly based on anti-inflammatory effects via targeting of macrophages in the gut mucosa
known to be able to down-regulate the systemic inflammatory response (see background section). However, in the intervention groups, there
was no significant superiority over the control group in decreasing levels of C reactive protein and ferritin. The significant difference in the
decrease in lactate dehydrogenase level in both intervention groups compared to the control group was seen on day 14 in the interim
analysis of the first 82 patients, but this was not found to be significant in the final analysis. It appeared that the potency of the studied
immune modulators on the reduction of inflammatory biochemical markers became difficult to estimate as they were administered under
the background of non-steroidal anti-inflammatory drugs and/or dexamethasone. However, unexpected stimulation of lymphopoiesis was
revealed, which was most potent in conditions of profound lymphopenia. This is the first trial demonstrating that boosting the recovery of
the low lymphocyte count and preventing it from further depletion is a promising therapeutic approach to improve Covid-19 clinical
outcomes. It also appears promising for lymphocyte count recovery in other viral infections such as mononucleosis, Ebola virus disease,
influenza, measles, and viral hepatitis, and for conditions such as toxic drug side effects, cancer treatment, and long-term steroid therapy.

The lymphocyte phenotype distribution and molecular mechanisms of its recovery with the applied treatments deserve further
investigation. In previous studies, it was shown that Saisei MAF-induced phagocytosis is accomplished with antigen processing. The lysing
activity as judged by a reduction in pH and transition of antigens into phagolysosomes or lysosomes is followed by phagocytosis 4, 5, 6. It
can boost SARS-CoV-2 recognition and processing by macrophages and viral antigen presentation to lymphocytes. Hypothetically, this, on
the background of controlling excessive inflammation, could be part of the mechanism of preserving lymphocyte functionality and
numbers during Covid-19.

CONCLUSION
Both study agents prevented ALC depletion and demonstrated improved ALC recovery in lymphopenia cases. This is considered one of the
mechanisms for improving Covid-19 clinical outcomes which results in decreased mortality among lymphopenic patients. Our data showed
that MAF Capsules and M Capsules were superior to SOC in decreasing respiratory deterioration and mortality, and shortening the time to
recovery in adults who were hospitalized with non-critical Covid-19.

Declarations
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Regarding the study data source, our study is part of the Global Isaric study and we used provided by ISARIC the Red Cap depository where
the data of all our study subjects are available. Please find attached the Data Sharing Statement with a link to the data depository (
https://isaric.org/research/covid-19-clinical-research-resources/accessing-covid-19-clini cal-data/) Competing Interests: MM provided part-
time English editing services for SAISEI Mirai. GK has a history of external consulting services for SAISEI Mirai. OK, OM, KM, VT, AG, HY, BK,
AK, ZV, and YT declare no competing interests.

Numerous challenges were encountered during this trial planning and implementation. MAF Capsules are considered to be a potential
immunomodulator that increases antigen processing and the capacity of macrophages to resolve inflammation and modulate the mucosal
immune response in the small intestine in conditions of acute Covid-19. Supporting this concept based on pre-clinical research, Saisei
Pharma applied in the US FDA Covid-19 Scientific-Technical Triage for the evaluation of the rationale to study the efficacy of MAF Capsules
as a dietary supplement in the treatment of Covid-19. The study of this agent as a new drug was recommended, with the key points of the
US FDA PIND 151946 meeting from 16-Oct-2020 being to first conduct a small phase 2, proof-of-concept study to evaluate the safety and
preliminary evidence of the efficacy of the product, with one of the following primary endpoints: a. Mortality at a prespecified time point, b.
The proportion of subjects alive without needing mechanical ventilation using a pre-specified time point, c. The proportion of subjects alive
and free of respiratory failure (e.g., need for non-invasive or invasive mechanical ventilation, high flow nasal cannula oxygen, or ECMO)
using a pre-specified time point. It was decided to first run the clinical trial of MAF and M Capsules as dietary supplements in hospitalized
non-critical Covid-19 patients using the U.S. FDA-recommended study design to have an initial proof of efficacy using the indicated
endpoints. However, it became unfeasible to obtain ethical approval for a blinded study with dietary supplements. To overcome this issue
an open-label clinical trial with the implementation of the U.S. FDA-recommended efficacy endpoints was initiated. To increase trial
transparency, we applied to Ukraine’s government regulator asking for external monitoring. The response was that they were not providing
this service for the clinical trial of food supplements. This proof of concept trial was planned and performed in two Ukrainian clinical sites
whereas, for the study team and study participants' convenience, the study protocol and other materials were presented in Ukrainian.
Training, site initiation visits, and monitoring visits were performed at both clinical sites via a site visit. The trial was implemented during a
time when there was limited knowledge about Covid-19 and its treatment standards were under development. Given the expected severity
of the Covid-19 clinical course in hospitalized patients, there was special consideration regarding SOC to ensure that it was in line with
WHO and local recommendations, sufficient and equal for each study group.

Throughout the trial, we were able to enroll a patient cohort representing the Ukrainian population that was infected with SARS-CoV-2 and
required hospitalization during that period. The first patient was enrolled on 27 October 2020 and the last patient was enrolled on 22 June
2021. The trial was stopped early because of dramatically declining hospitalized cases and enrollment. However, the statistical analysis of
the 204 enrolled patients showed the significant superiority of adding both studied agents to SOC compared to SOC alone in hospitalized
Covid-19 patients.
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Figure 1

Change in mean ALC value in subgroups of participants with baseline lymphopenia
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