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1. BACKGROUND:
1.1. Type 2 Diabetes

Diabetes mellitus (DM) is a chronic metabolic disorder characterized by persistent
hyperglycaemia. It may be due to impaired insulin secretion, resistance to peripheral
actions of insulin, or both. Chronic hyperglycaemia in synergy with the other metabolic
aberrations in patients with diabetes mellitus can cause damage to various organ
systems, leading to the development of disabling and life-threatening health
complications, most prominent of which are microvascular (retinopathy, nephropathy,
and neuropathy) and macrovascular complications leading to a 2-fold to 4-fold

increased risk of cardiovascular diseases. !

According to the International Diabetes Federation (IDF), approximately 415 million
adults between the ages of 20 to 79 years had diabetes mellitus in 2015.2 DM is
proving to be a global public health burden as this number is expected to rise to
another 200 million by 2040.2 There is currently no cure for T2D, but it can be
prevented or in remission by lifestyle intervention and/or some medication. However,
there is growing interest in natural dietary supplements that may improve metabolic
health. Feijoa fruit is one such natural dietary supplement that can help improve

pathogenesis of Type 2 diabetes.
1.2. Feijoa Fruit Feijoa sellowiana

Feijoa is a subtropical fruit belonging to the Myrtaceae family, sometimes referred to
as ‘“pineapple guava or guavasteen”. It is native to Brazil and Uruguay but
commercially cultivated in California, Australia (Queensland) and New Zealand.
Besides the practice of consuming the fresh fruit, it is also processed into juice, jam,
paste, syrup, liqueur and crystallised fruits. It is consumed locally by a large population
in various countries including New Zealand. This delicious fruit is a fairly good source
of vitamin C (28 mg/100 g FW), hydrocarbons, minerals and iodine (3 mg/100 g)

Feijoa also contains high concentrations of polysaccharides and flavonoids - catechins,



leucoanthocyanins and flavonols, naphthoquinones and tannins. (Fig.1) Tannins in

Feijoa constitute approximately 60% of the phenolic fraction of the fruit.> 4 These
phyto-constituents in Feijoa fruit juice have been reported to have various activities
including anti-oxidant, anti-inflammatory, immune-stimulating, hypolipidemic anti-
microbial activity and anti-cancer potential indicate anti-inflammatory potential in in

vitro and in vivo studies > .

The fruit has been explored extensively by Anagenix, a New Zealand-based company

(www.anagenix.com) for its antidiabetic potential in STZ-induced and HFD-induced

Type 2 diabetes in animal models. In a human study Feijoa fruit extracts rich in
polyphenols and abscisic acid has shown reduction in HBA1lc, blood sugar and

improvement in the lipid profile. 7

The Present study was conducted in Type 2 diabetic patients in India; wherein freeze-
dried powder of Feijoa fresh fruit powder (Feiolix) was administered for 3 months and

effect on various markers of diabetes was monitored.

2. STUDY PROTOCOL
2.1 Study Title
An open labelled multi-centric clinical trial of safety and efficacy of Feijoa freeze

dried powder (Feiolix) capsules in treated uncontrolled type 2 diabetic patients


http://www.anagenix.com/

2.2 Investigators, Study Centres and Sponsor:
Table 1

Principal Investigator

Dr. Shobha Udipi, PhD (Foods and Nutrition)
Hon Director Integrative Nutrition and Ayurceuticals,

Medical Research Centre - Kasturba Health Society (MRC-KHS)

Co-Investigators

Dr. Deepak Dalal Dr. Ameya Joshi Dr. Anushree Mehta

MD, FICA MBBS, MD, DM | MBBS, Fellowship in

Consultant (Endocrinology) Diabetology

Endocrinologist Consultant Consultant Diabetologist
Endocrinologist and

Diabetologist

Study Centres

Health Centred, Bhaktivedanta hospital | MRC-KHS,

Ground Floor, Mahalaxmi | and Research Institute, | Sthanakwasi Jain
Building, N.S Road | Srishti Sector 1, | Aradhana Dham, 17,
number 12, JVPD | Bhaktivedanta swami | Khandubhai Desai Road,

Scheme, Vile parle West,

Mumbai 400049.

marg, Mira Road, East,

Thane 401107

Vile Parle (W), Mumbai-
400056.

Sponsor

Viridis BioPharma Pvt. Ltd.

6/10, Jogani Industrial Complex, V. N. Purav Marg, Chunabhatti, Mumbai - 400

022, India. Tel: 022 2405 5607-08 E mail: info@viridisbiopharma.com

2.3 Objectives
2.3.1 Primary:

« To study the safety and the tolerability of Feiolix capsule in treated



uncontrolled type 2 Diabetes patients.
2.4 Study Material
Capsules containing 400 mg of Feiolix powder (batch # HP4741 and 100523) were

used in this study. Feiolix powders were provided by Angenix with certificates of

analysis. (Appendix 1) The total polyphenol content of these samples was assayed
at VBPL. The samples contained total polyphenols was 7.2 mg/gm & 6.67 mg/gm
and abscisic acid 0.02 mg/gm & 0.05 mg/gm at the time of receipt and in the
capsules, respectively. Capsules (30/bottle) were packed in polytetrafluoroethylene
(PTFE) bottles with inner cap and outer screw cap lid.

Dose: 2 capsules, three times a day (total 2.4 gm Feiolix) after major meals for 3
months.

2.5 Study Population

The study was planned to get 30 patients completed. Diabetic patients, both male
and female between age 19-65, fulfilling inclusion/exclusion criteria (vide infra)
were selected for the study.

2.6 Inclusion and exclusion criteria

Type 2 DM patients (with duration of diabetes > 6 months) and treated with oral
hypoglycemic drugs, having FBG 2130 mg % and PPBG =180 mg % and/or HbA1c
> 7.5, with or without controlled hypertension and dyslipidemia and willing to give

informed consent were included in the study.

Patients with Type 1 DM or with uncontrolled Type 2 diabetes (FBG > 250 mg% or
PPBS >400 mg% and/or HbA1c > 9.0) or with Type 2 diabetes controlled on insulin
were excluded from the study. In addition, Patient with uncontrolled dyslipidemia
(fasting S. cholesterol >260mg% and S. triglycerides >300mg% on screening visit),
abnormal kidney (S. Creatinine >1.5%) or liver function ASAT and ALT >2.5 times
the upper normal limits or having severe diabetic complication were excluded. Other
exclusion criteria were

1. Pregnant or lactating women



2. Patients with any other illness like recent stroke or unstable angina or coronary

artery diseases in previous 6 months before inclusion.

Presence of ketone bodies in urine analysis, Haemoglobin level below 10 gm%.
History of substance abuse or alcoholism, within the previous one year.
Patients with seropositive (HIV, hepatitis etc.) status.

Patients who are on corticosteroids or oral contraceptives.

N o U kW

Participation in clinical trials evaluating investigational pharmaceuticals
or biologics within 3 months or devices within 30 days of admission to the
study.

2.7 Approvals and Registration

All the study documents like protocol, CRFs, ICF were submitted to an Institutional
ethics committees (EC) of the sites. After receiving all the EC approvals, the trial
was registered under ‘Clinical Trial Registry of India’” - CTRI/2021/12/038559
[Registered on: 10/12/2021]. (Appendix 2)

2.8 Methodology
2.8.1 Enrolment of patients

Patients visiting at the study cites were examined, a detailed medical history was
taken and was recorded in the CRF. This was considered the initial visit (VO).
Patients fulfilling the inclusion/exclusion criteria, were enrolled for the study after
obtaining informed consent and were assigned a unique serial ID number. All the
ongoing antidiabetic medication(s) were continued in the same dosage throughout
the study period. However, they were instructed not to add any new antidiabetic

medication during the study without informing the treating doctor. All the patients

entering into the study were insured. Bottles of the study medication (sufficient for
3 months), labelled only with the patients’ ID numbers were handed over to the
patient. Each patient was given a glucometer (Onetouch, Flextronics Industrial Pvt
Ltd with strips) and record their blood sugar at stipulated interval during the study.

The records for each patient’s treatments were maintained at the investigator’s site.



2.8.2 Patients’ examination and Frequency of follow up
Patients were physically accessed at the first (VO) and last visit (V4) by the
physician. At 2 weeks, 4 weeks, and 8 weeks (V1-V3), patients were contacted
virtually as physical visits were restricted as per the Covid guidelines. Patents were
asked for their overall clinical status and if they have any adverse event/s, side
effects, or any other concerns.
Blood samples will be collected for the monitoring of various biochemical markers
of diabetes to assess effect of Feiolix. Safety blood profiles will be checked before
and after the treatment. (Table 3)

2.8.3 Criteria of Safety
Adverse Events (AE) —
An adverse event as any undesirable medical event occurring to a subject in a
clinical trial whether or not related to the trial product were recorded. These were
included events not seen at baseline or worsened if Present at baseline.
Hypoglycaemic events
All symptomatic hypoglycaemic episodes were checked with SMBG, treated and
recorded as adverse events in accordance with the following definitions. Mild
hypoglycaemia is defined as symptoms of hypoglycaemia (sweating, strong
hunger, dizziness, tremors etc). Severe hypoglycaemia is defined as symptoms of
hypoglycaemia with severely inspired consciousness that requires assistance of
another person.
Treatment of hypoglycaemic events
A hypoglycaemic episode is defined as any time a patient feels that he or she is
experiencing any symptom(s) that is associated with hypoglycaemia or has a
glucose meter reading of < 70 mg/dL (3.3mmol/L). Patient or a relative were

instructed to report such episodes immediately to the physician.

2.8.4 CRITERIA FOR FUNCTION (END POINTS):
Primary:



1. Change (increase/decrease)in liver function

2. Change (increase/decrease) in kidney function

3. Change (increase/decrease) haematology

2.8.5 Statistics
All the data is expressed as Mean + SD. Data was analysed using One-Way
Repeated Measures ANOVA to check the significance level.

(https://www.socscistatistics.com/tests/anovarepeated/default.aspx)

Table 2: WORKFLOW CHART FOR — Feijoa-02/20 study

Sr. Events WK-1 (V) | WKO (Vo) | WK2 | WK4 | WK8 | WK12
No. Selection | Enrolment Vi V> V3 V4
Virtual Follow up

Consent Form
History
Examination
Biochemical
Investigation
SMBG
Dispensing
the Study
material
Glucometers
and strips

8. Accountability X X X X
(virtual)
0. AE Record X X X X X X
10. | Concomitant X X X X X X
Medication
record

11. | Completion of X
study

X X X X

b W=

x| X | X|X

N| o
x| x| x |x|x|x



https://www.socscistatistics.com/tests/anovarepeated/default.aspx

Table 3: INVESTIGATIONAL FLOW CHART FOR Feijoa-02/20 study

Test Baseline | FU4
- 05 days | 90 days
CBC/ESR v v
S. Creatinine v v
S. Bilirubin v v
SGPT, SGOT, GGT vz v
S. Alkaline phosphatase | v v
Urine analysis: Protein v v
Sugar v v
Ketone bodies v v
Microscopic: PC EC | v

3. Studies — Part I and Part II

Enrolled patient received capsules prepared from Feiolix - batch # HP4741. A total of
15 patients were completed in part -II. They received capsules prepared from Feiolix
— batch #160823. The results below are given separately for Part I and II. (All the
data tables and figures are provided at the end of the results section of the respective
part.

4. Results Part I

In the first part of the study was conducted during the period of December 2021 to
June 2022. A total of 35 patients, known to have Type 2 diabetes were screened, out
of which 12 were screen failure and 23 were enrolled. Among the 23 enrolled patients,
6 were dropped out or withdrawn and total 17 patients completed the study. (Table
4)

4.1 Demography of the patients

Among the 17 completed patients, 12 were female and 5 were male. The age of these
patients was between 39-63 years (51.41+6.79 years), with the mean BMI 29.6+3.9
kg/mt?) and west circumference was 97.7+8.6 cm. The duration diabetes was 3-15
years, with mean 8.3+3.4 years. Among the 17 patients 5 had hypertension and 4

had dyslipidaemia. All the patients were on oral hyperglycaemic agents. (Details of the



antidiabetic and other medication can be found in the master data sheet. (Appendix
3)

4.2 Safety and tolerability of Feiolix

All the patients were monitored for safety and tolerability, side effect/adverse
reactions (if any). Feiolix was well tolerated and there were no any adverse events
reported by the patients. Patients haematological and biochemical profile remained

unchanged, confirming the organ safety of Feiolix. Table 4 a,b.

Part I: Tables and Figures:

Table 4A: Effect of Feiolix on safety markers

Haematological Markers
Base |12 Base 12 Base |12 | Base 12
wks wks wks wks
Hb% RBC mil/cu.mm | MCV cu. WBC per cu.mm
microns
n 17 17 17 17 17 17 17 17
Mean 12.5| 12.9 4.7 4.7 80.1 | 79.7 | 8300.0 | 8088.2
SD 1.5 1.6 0.4 0.5 9.1 9.2 1489.8 | 1760.1
Biochemical Markers
S Bilirubin SGOT u/ml SGPT u/ml | Alk. Phosph.ase
(mg/dL) (U/L)
n 17 17 17 17 17 17 17 17
Mean 0.6 0.6 21.2 21.4 | 234 | 25.7 76.1 79.4
SD 0.2 0.2 7.0 7.6 10.0 | 9.7 16.8 21.9
Biochemical Markers
Gamma GT Creatinine (mg/dL)
n 17 17 17 17
Mean | 22.7 20.6 0.8 0.9
SD 5.5 7.7 0.3 0.2

Table 4B: Effect of Feiolix on safety markers: Urine Analysis

Urine Sugar Urine Protein | Epithelial/Pus | ketone bodies

Pt. No
cells




Base 12 wks | Base 12 Base 12 Base 12
wks wks wks
1 Pres Ab Ab Pres Ab Ab Ab Ab
2 Ab Ab Ab Ab Ab Ab Ab Ab
3 Ab Ab Ab Ab Ab Ab Ab Ab
4 Pres Pres Pres Ab Ab Ab Ab Ab
5 Ab Ab Ab Ab Ab Ab Ab Ab
6 Pres Pres Ab Ab Ab Ab Ab Ab
7 Pres Pres Ab Ab Ab Ab Ab Ab
8 Pres Pres Ab Ab Ab Ab Ab Ab
9 Pres Pres Ab Ab Ab Ab Ab Ab
10 Pres Pres Ab Ab Ab Ab Ab Ab
11 Ab Ab Ab Ab wnl wnl Ab Ab
12 Pres 4+ | Pres 4+ Ab Ab wnl wnl Ab Ab
13 Ab Ab Ab Ab wnl wnl Ab Ab
14 Ab Ab Ab Ab 6-8/8- | Occ/6- | Ab Ab
10 8

15 Ab Ab Ab Ab Ab Ab Ab Ab
16 Ab Ab Ab Ab Ab Ab Ab Ab
17 Ab NA NA NA NA NA NA NA

Pres — Present, Abs— Absent, wnl — Within Normal limits, NA — Not available

5. Results for Part II

In the second part of the study, a fresh batch of Feiolix (Feiolix- 160823) was used.
The study was conducted during the period of March 2024 to March 2025. A total of
77 patients visited the diabetes OPD during the period. Among them 31 did not fulfil
one or more of inclusion/exclusion criteria or were screen failures and 20 did not want
to participate in the study for the various personal reasons. Remaining 26 patients
were screened and initially consented but 5 of them withdrew their consent. Finally,
21 patients were enrolled for the study. Six out of 21 enrolled patients were dropped

out and 15 completed the study.

5.1 Demography of the patients

Among the 15 completed patients, 6 were female and 9 were male. The age of these



patients was between 41-62 years (51.41+6.79 years), with the mean BMI 27.2+4.1

kg/mt?). The duration diabetes was 1-19 years, with mean 10.2+6.3 years. Among
the 17 patients 8 had hypertension and 3 had dyslipidaemia. Among the 8
hypertensive one patient also had dyslipidaemia and one had vitiligo. Data was not
available for 5 patients. All the patients, except one who was diagnosed one year
before, were on oral hyperglycaemic agents. (Details of the antidiabetic and other

medication can be found in the master data sheet.

5.2 Safety and tolerability of Feiolix

All the patients were monitored for safety and tolerability, side effect/adverse
reactions (if any). Feiolix was well tolerated and there were no any adverse events
reported by any of the patients except one. Patients haematological and biochemical
profile remained unchanged, confirming the organ safety of Feiolix. Table 5 a,b.

One patient reported severe hypoglycaemia on the 6% day of treatment. She was
hospitalized for one day and was discharged after a complete recovery. This patient
was withdrawn from the study.

After a detailed examination of the patient, investigators stated that the patient
followed a strict diet (wheat grass and oats etc.) along with the standard of care for
diabetes and the study drug, which cumulatively resulted in a hypoglycaemic
condition. It was concluded that the SAE reported is the cumulative effect of all the
antidiabetic drugs received by the patient, strict diet control and study drug. Hence,
may / should be considered as a ‘Probably drug related’ or probably ‘cumulative drug-
related effect.

Table 5A: Effect of Feiolix on safety markers

Hematological Markers

Base 12 wks Base | 12 Base | 12 Base 12

wks wks wks

Hb% RBC MCV cu. WBC per

mil/cu.mm microns cu.mm

n 15 15 15 15 15 15 15 15
Mean 13.13 13.25 4.72 | 4.72 | 88.67 | 88.85 7503 7620




SD 1.59 1.62 0.63 | 0.66 | 4.13 | 4.54 1517 1923
Biochemical Markers
S Bilirubin SGOT u/ml | SGPT u/ml Alk.
(mg/dL) Phosphatase
(U/L)
n 15 15 15 15 15 15 15 15
Mean 24.8
0.41 0.38 7 20.87 | 41.33 | 22.07 | 82.47 78.86
SD 10.6
0.20 0.24 1 5.20 | 48.93 | 8.17 24.61 23.29
Biochemical Markers
Gamma GT Creatinine
(mg/dL)
n 15 15 15 15
Mean | 33.60 25.60 | 0.75 0.76
SD| 31.65 12.53 | 0.22 0.18

Table 5B: Effect of Feiolix on safety markers: Urine Analysis

Urine Sugar Urine Protein | Epithelial/Pus | ketone bodies
Pt. No cells
Base 12 wks | Base 12 Base 12 Base 12
wks wks wks
1 Abs Pres Abs Abs | 0-2/2-4 | 0-2/2-4 Abs Abs
2 Abs Abs | Trace Trace 4-6/ 1;2 0-2/6-8 Abs Abs
3 Pres (++) | Pres (+) Abs Abs | 0-2/4-6 | 0-2/2-4 Abs Abs
4 Pres 4-6/12- | 6-8/10-
(+++4) Pres (+) Abs Abs 14 12 Abs Abs
5 Pres e oYy
(++4) Pres (++) Abs Abs | 4-6/2-4 | 0-2/2-4 Abs Abs
6 Pres (+) | Pres (++) Abs Abs | 6-8/4-6 | Occ/2-4 Abs Abs
7 Pres (++) | Pres (++) Abs Abs -/1-2 | 4-6/2-4 Abs Abs
8 Abs Abs Abs Abs | 2-4/4-6 | 2-4/6-8 Abs Abs
9 Pres (+) Pres (+) Abs Abs | Occ/0-2 | 2-4/4-6 Abs Abs
10 Abs Abs Abs Abs | Occ/0-2 | 6-8/2-4 Abs Abs
11 Pres Trace Abs Abs | 4-6/2-4 | 2-4/0-2 Abs Abs
12 2-4/60- ) .
Abs Abs trace Pres 70in 6-8/50 Abs Abs
(++) 60
clumps
13 Pres (+) | Pres (+) Abs Abs | Occ/0-2 | Occ/0-2 Abs Abs
14 Pres (+) | Pres (++) Abs Abs | occ/0-2 | occ/0-2 Abs Abs




15 18-
Pres (+) Pres (+) | Trace Abs 20/16- | 0-2/2-4 Abs Abs
18

Pres — Present, Abs — Absent, wnl — Within Normal limits, Occ - Occasional

6. Interpretation and Conclusion

The study showed safety of Feiolix, as it was well tolerated and there were no side
effects or adverse reaction reported by the patients (except 1). A patient was
hospitalised for a day with the compliant of severe hypoglycaemia, which was
corrected, and the patient was withdrawn from the study. As concluded by the PI, the

SAE reported was less likely due to the study medication.

Additionally, the primary end points of the study included monitoring for any change
in liver function, kidney function (Creatinine), and haematology. The study showed
the patients' haematological and biochemical profiles remained unchanged from
baseline to the final visit, as evidenced by stable mean values for markers such as
SGOT, SGPT, and Creatinine. This is particularly significant given that the study
population consisted of patients with Type 2 diabetes (a chronic disease known to
cause damage to various organ systems, including the development of microvascular

complications such as nephropathy).

The consistent maintenance of these tests confirms the organ safety of Feiolix and
strongly supports the overall safety and tolerability of Feiolix in this vulnerable

population.

The absence of any adverse shift in these parameters suggests that Feiolix does not
impose an additional metabolic or toxic burden on organs already potentially
compromised by chronic hyperglycaemia. While patients with pre-existing severe
organ dysfunction were excluded, the data confirms that the daily administration of

Feiolix over the 12-week period did not induce subclinical or overt organ toxicity.



This finding is crucial for a dietary supplement intended for long-term use in managing

a chronic condition like Type 2 diabetes, providing reassurance that Feiolix can be

safely integrated into the existing treatment regimen without compromising vital organ
health.
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