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Abstract

Background The energy metabolism of drug-resistant tumor cells can provide a survival advantage during therapy,
and treatment itself may influence metabolic reprogramming. Petiveria alliacea (Traditional name: Anamu) could
inhibit glycolysis and OXPHOX modulating tumor metabolism, making it a potential treatment for tumors with altered
metabolism. This clinical study aims to evaluate the safety and efficacy of a standardized Anamu phytomedicine
called Esperanza in treating gastric tumors and acute leukemias.

Methods This is a prospective, open label, phase I/ randomized, double-blind single-center phase Il study designed
to evaluate the safety and efficacy of Esperanza extract in patients with metastatic gastrointestinal tumors and acute
leukemias. In stage 1, the study will determine the MTD and assess safety. In stage 2, safety at the MTD will be evalu-
ated, and the efficacy of Esperanza extract will be explored in both metastatic gastric tumors and acute leukemias.
Quality of life improvement will be the primary outcome in the gastric tumor group, while different efficacy outcomes
will be assessed in the acute leukemia group. A placebo group will be used for comparison in the gastric tumor
group, and a historical control group will be used in the acute leukemia arm.

Discussion This clinical trial aims to evaluate the safety profile of the Esperanza extract in patients with metastatic
gastrointestinal tumors and acute leukemias, while exploring its potential efficacy in conjunction with standard treat-
ment for these pathologies.

Trial registration This trial was registered in the US National Library of Medicine with identifier NCT05587088. Regis-
tered October 19", 2022.
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Introduction

Background and rationale {6a}

The development of drug-resistant tumor cells is a major
challenge in cancer treatment. Tumor cells with altered
energy metabolism may have an advantage during adap-
tation to therapy, and the type of therapy can influence
metabolic reprogramming [1, 2]. This means that attack-
ing a single molecular target or metabolic pathway may
favor the selection of chemotherapy-resistant clones
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[3]. Additionally, traditional cancer treatments may not
necessarily reduce metastasis. Metastatic colonization
requires an increase in adenosine triphosphate (ATP)
production and a metabolic "rewiring" that reduces the
production of reactive oxygen species (ROS) and redi-
rects the toxic radical scavenging capacity to the mito-
chondria, making antioxidant defenses important for
favoring metastasis [4].

Considering the significant intratumoral metabolic
heterogeneity and plasticity observed in tumors, it is
improbable that single agents will prove effective as
a cancer treatment. Instead, combined therapies that
simultaneously target two or more metabolic path-
ways can effectively impede relapse and the emergence
of resistance. For instance, the complete eradication
of tumor stem cells (TMCs) within the tumor can be
achieved by dual inhibition of the primary metabolic
pathway and its key escape mechanism. Such results
have been documented in studies combining metformin
with the bromodomain and extra-terminal (BET) inhibi-
tor, JQ-1, in pancreatic cancer [5], as well as through
phosphatidylinositol-3-kinase (PI3K) inhibition in ovar-
ian cancer [6]. These combinations block oxidative phos-
phorylation (OXPHOS) and indirectly inhibit glycolysis
simultaneously. Current understanding underscores the
significance of meticulously designed therapies that tar-
get metabolically diverse populations and account for the
tumor microenvironment. These considerations are para-
mount in developing more effective treatment strategies
focused on metabolism [7].

Traditional Chinese medicine (TCM) has been used for
thousands of years and has become a treatment option in
many cancer centers worldwide [8]. TCM and some tra-
ditionally used plants interfere with cancer metabolism
through various pathways and targets, including glyco-
lysis and fatty acid synthesis [9]. The altered metabolism
also negatively affects the activation of the immune
response, so antitumor treatment focused on metabolic
dysfunction may allow for better activity of the immune
response and better response to biological therapies with
antibodies against immune response checkpoints.

In Colombia, there is a significant collection of medic-
inal plants used by indigenous communities, some
of which also coexist in other regions of the world.
Palliacea (Petiveria alliacea) is one such plant, which has
shown enormous therapeutic potential in various eth-
nopharmacological studies [10-12]. Methanolic extracts
of Palliacea have exhibited cytotoxic activity on vari-
ous cancer cell lines, including hepatocellular carcinoma
cells, melanoma cells, leukemia cells, breast cancer cells,
and colon cancer cells [13]. The whole plant decoction
has been shown to be an immunostimulant, activating
murine splenocytes and stimulating the production of
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interferon and interleukins 4 and 2, as well as increasing
the activity of natural killer cells [14]. Hexanolic extract
of Palliacea has been shown to increase the phago-
cytic index of human granulocytes, and hydroalcoholic
extracts have demonstrated immunomodulatory activ-
ity by increasing phagocytosis and activating NK cells
with increased IL-2 and IFNg production. In contrast,
anti-inflammatory activities have been seen in other
experimental models, where the extract decreased the
formation of granulomas and dermatitis in rodents previ-
ously treated with proinflammatory agents [15, 16].

In our group, we have identified several activities of
the Ralliacea extracts that affect tumor metabolism.
Notably, the extract can modulate various proteins asso-
ciated with cell metabolism, including peroxiredoxin 6,
glucose phosphate isomerase, ACLY variant protein,
phosphoglycerate dehydrogenase, pyruvate kinase,
enolase 1, fatty acid synthase, lactate dehydrogenase
A, phosphoglycerate kinase (PGK), ATP synthase-H
transporter, mitochondrial F1 complex, glyceraldehyde-
3-phosphate dehydrogenase, glucosidase II, prostaglan-
din E synthase 3 (cytosolic), and dihydropyrimidinase
variant type 2. Furthermore, chaperone proteins such
as Hsp70, Hsp60, tumor rejection antigen (gp96), Heat
Shock Proteins 90 (Hsp90), and Hsp90alpha were down-
regulated after extract treatment. These proteins are
crucial for cell survival and protection against stressful
stimuli, highlighting the extract’s potential as an effec-
tive therapeutic agent against cancer [17]. The Palliacea
extract has demonstrated specific cytotoxic activ-
ity against various breast cancer cell lines, while spar-
ing fibroblasts and normal epithelial cells. It has also
been found to reduce glycolytic flux early, leading to a
decrease in mitochondrial -F1-ATPase and a marked
reduction in mitochondrial ATP levels. These metabolic
alterations correlate with reduced spheroid formation
and proliferation capacity of 4T1 cells in vitro, as well
as decreased tumor size in TS/A murine breast can-
cer tumor cell transplants [18, 19]. Our group has also
shown that the aqueous fraction of P. alliacea induces
partial maturation of human dendritic cells and the
production of pro- and anti-inflammatory cytokines,
while the organic fraction does not have immunomod-
ulatory activity. These findings suggest that the antitu-
mor effects of the aqueous extract of P. alliacea occur
through various mechanisms, including the regulation
of tumor metabolism, reduction of inflammation, and
modulation of the immune response [20]. Additionally,
the Anamu extract, which does not exhibit significant
antioxidant activity, induces the death of blasts from
patients with Acute Lymphoid Leukemia and a greater
proportion of Acute Myeloid Leukemia, especially those
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from relapsed patients, as demonstrated in primary leu-
kemia cell analysis [21].

Despite the significant amount of research done on P
alliacea, more controlled clinical studies are needed to
validate its therapeutic potential in cancer.

Objectives {7}

The main goal of phase I is to assess the safety, toxicity,
and maximum tolerated dose (MTD) of the Esperanza
extract in patients diagnosed with metastatic gastric
tumors and acute leukemias. In phase II, the focus shifts
to evaluating the safety of the extract and examining its
impact on improving patients’ quality of life using the
QLQ-C30 scale for gastric tumors. Additionally, in the
context of acute leukemias during phase II, the empha-
sis remains on determining the safety of the extract and
investigating its potential to enhance the rate of remis-
sion during induction therapy and/or facilitate hemato-
logical recovery.

In addition to the primary objectives, there are
important secondary objectives for gastric tumors.
One of these is to evaluate the influence of the Esper-
anza extract on progression-free survival and clinical
response, which will be assessed using the RECIST 1.1
criteria. For acute leukemias, the assessment will focus
on event-free survival, defined as the duration from
enrolment to disease progression, including local or
distant recurrence, second primary malignancy, pri-
mary malignancy-related death, or death from any
cause, whichever comes first. Furthermore, a thorough
evaluation of the impact on patients’ quality of life will
also be conducted.

Trial design {8}

This is a comprehensive phase I/II clinical study
designed to assess both the safety and efficacy of the
Esperanza extract in treating gastric tumors and acute
leukemias. The study consists of two phases: Phase I
is an open-label study that involves dose escalation to
determine the MTD of the extract (Fig. 1). In Phase II,
specifically for gastric tumors, a double-blind, rand-
omized, placebo-controlled approach will be employed.
Participants will be divided into two groups, with both
groups receiving standard chemotherapy in combina-
tion with either the Esperanza phytomedicine or a pla-
cebo (Fig. 2a).

Conversely, in the acute leukemia group, the MTD
will be administered to patients during the induction
cycle. The results from these acute leukemia cohorts
will be compared to a historical cohort at the hospital,
allowing for further analysis and evaluation (Fig. 2b).
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In relapse acute leukemia patients, the MTD will be
administered to patients during the rescue cycles 1 to
3, the results will be compared to a historical cohort at
the hospital (Fig. 2c).

Methods: Participants, interventions,

and outcomes

Study setting {9}

This study aims to assess the safety and investigate
the efficacy of the Esperanza extract in treating gas-
tric tumors and acute leukemias. The research will be
exclusively conducted at the Hospital Universitario San
Ignacio. During Phase I, the safety profile of the extract
will be evaluated when used in combination with stand-
ard chemotherapy for each specific tumor type. In
Phase II, the focus will shift to exploring the extract’s
efficacy while continuing to assess its safety.

Eligibility criteria {10}
Inclusion criteria

Gastrointestinal tumors:

1 Patients aged 18 years or older, with no upper age
limit.

2 Histological diagnosis of gastrointestinal cancer,
including stomach, colon, bile ducts, and pancreas.

3 Measurable disease confirmed by diagnostic tests
and planned to receive chemotherapy as the primary
treatment.

4 Presence of at least one discrete metastatic site iden-
tified by CT scan of the chest and/or abdomen and/
or bone scintigraphy.

5 ECOG performance status of 0 to 2, with a life expec-
tancy greater than 2 months.

6 Ability to swallow and retain oral medication, and
absence of uncontrolled emesis or persistent diarrhea.

7 Adequate renal, hepatic, and cardiac function defined
as follows:

+ Renal Function: Glomerular filtration rates greater
than 30 mL/min, determined by blood chemistry
(CKD-EPI calculation) and/or urinary creatinine
clearance and/or Glomerular filtration scintigraphy.

« Liver Function: Alkaline phosphatase, ALT, and
AST should not exceed 5 times the reference
value according to laboratory technique. Bilirubin
should not exceed 3 times the reference value.

« Cardiac Function: Echocardiogram and/or electro-
cardiogram results should indicate no untreated
or decompensated heart failure, with an ejection
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fraction greater than or equal to 50%. Additionally,
any value lower than the mentioned threshold,
posing a risk to the patient, should be assessed by
the investigator.

8 Female patients of childbearing age who are not using
safe non-hormonal contraceptive methods must
undergo a negative pregnancy test prior to screening.

9 Fertile female subjects (not postmenopausal for
at least 12 months or surgically sterile) and their
male partners must use one of the following con-
traceptive methods from study entry, throughout
the study, and for at least 6 months after using
Esperanza extract (unknown effects on the devel-
oping fetus):

« Complete abstinence from sexual intercourse,
beginning at least one complete menstrual
cycle before study drug administration (note:
sexual abstinence as a contraceptive method
should be limited to cases where it is already an
established choice of the patient’s pre-existing
lifestyle).

« Vasectomy in the partner of a female subject.

Intrauterine device (IUD).

Double barrier method (condom, contraceptive

sponge, diaphragm, or vaginal ring with spermi-

cidal jelly or cream).

.

.

Eligibility Assessment

v

No

Meets inclusion criteria |— Screening failure

Yes

\4

Initial visit and before
chemotherapy cycle 1 (visit 1)

Safety Assessment

v

Cycle 2

l Safety Assessment

Close-out and set the
MTD

Fig. 1 Flow diagram for phase | in gastrointestinal tumors and acute
leukemias
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b) Eligibility Assessment (New

Acute Leukemias)

a) Eligibility Assessment l Enrollment
(Gastrointestinal tumors)

Induction chemotherapy
[No , Screening failure cycle + Esperanza at MTD

L Safety and efficacy assessment
Randomization l Y Y

Safety and
efficacy
assessment

Close-out and follow up for
1 month after close out

Chemotherapy (Cycle 1- Chemotherapy (Cycle 1-

c)
3) + Esperanza at MTD 3) + Placebo

Eligibility Assessment
(Relapse Acute Leukemias)

l l Enrollment

Rescue chemotherapy (Cycle 1-
Close-out and follow up for 3) + Esperanza at MTD
1 month after close out

l Safety and efficacy assessment

Close-out and follow up for
1 month after close out

Fig. 2 Comprehensive Flow Diagram for Phase Il PAOO1 Trial @) Gastrointestinal Tumors, b) New diagnosis Acute Leukemias, and c) Relapsed Acute
Leukemias

10 Willingness to complete the study and comply with quate renal, hematological, hepatic, and cardiac func-
follow-up interventions. tion defined as follows:
Acute Leukemias « Ejection fraction greater than or equal to 50%.

« Creatinine clearance greater than 45 ml/min,
calculated by the Janowitz formula or measured

1 Patients aged 18 years or older, with no upper age limit. with a 24-h urine collection.

2 Patients diagnosed with acute myeloid leukemia + Total bilirubin greater than 1.5 times the labora-
(AML) or acute lymphoblastic leukemia (ALL) and tory reference value or greater than 3 times the
eligible for chemotherapy treatment, meeting the fol- reference value if attributed to neoplastic dis-
lowing requirements: ease.

+ Transaminases greater than or equal to 3.0 times
+ Newly diagnosed patients as per WHO 2022 the laboratory reference value.
criteria, determined by hematic picture and/or
myelogram and/or flow cytometry. 4 Female patients of childbearing age without safe non-
+ Patients who have failed initial therapy or during hormonal contraceptive methods must undergo a
consolidation treatment, characterized by either negative pregnancy test before screening.
primary refractory disease (induction treatment 5 Fertile female subjects (not postmenopausal for
failure in the first treatment cycle) or evidence of at least 12 months or surgically sterile) and their
relapse (after achieving complete remission, dur- male partners must use at least one of the following
ing consolidation or maintenance therapy). contraceptive methods from study entry, through-
out the study, and for at least 6 months after using
3 Ability to swallow and retain oral medication, with- Esperanza extract (unknown effects on the devel-

out uncontrolled emesis or persistent diarrhea. Ade- oping fetus):
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« Complete abstinence from sexual intercourse,
beginning at least one complete menstrual cycle
before study drug administration (note: sexual
abstinence as a contraceptive method should be
limited to cases where it is already an established
choice of the patient’s pre-existing lifestyle).

+ Vasectomy in the partner of a female subject.

« Intrauterine device (IUD).

+ Double barrier method (condom, contraceptive
sponge, diaphragm, or vaginal ring with spermici-
dal jelly or cream).

6 Willingness to complete the study and comply with
follow-up interventions.

Exclusion criteria
Subjects meeting any of the following conditions are inel-
igible for participation in this study:

1. Individuals who have received treatment as part of
any other therapeutic clinical protocol within the
30 days preceding study entry or during the course of
the study.

2. Patients currently receiving other investigational
agents.

3. Female subjects who are pregnant or lactating. Con-
firmation of non-pregnancy must be established
through a negative result on a serum or urine preg-
nancy test conducted during the screening process.
Postmenopausal or surgically sterilized women are
exempt from undergoing pregnancy tests.

4. Individuals with serious concomitant morbidities
that are active as determined by the investigator,
including:

+ Untreated or uncontrolled arterial hyperten-
sion, or values consistently above 140/90 mmHg
despite treatment.

« Untreated or decompensated heart
according to the Stevenson scale.

» Coronary artery disease without intervention,
confirmed by catheterization, or symptomatic

failure

angina.

« Clinically or electromyographically documented
neuropathy.

« Liver cirrhosis/hepatic dysfunction without

treatment or values that meet the exclusion cri-
teria.

+ Chronic kidney disease with a glomerular filtra-
tion rate (GFR) less than 30 ml/min.
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» Untreated or decompensated autoimmune dis-
eases.

« Diabetes without treatment or with HbAlc levels
greater than 8% despite treatment.

« Dyslipidemia without treatment or with triglycer-
ide values greater than 300 or LDL levels greater
than 200 despite treatment.

« Synchronous or metachronous active tumors
(hematological or solid) within the 2-year period
prior to study entry.

+ Any other concomitant disease, not mentioned
above, that, in the investigator’s opinion, poses a
risk to the patient and is not a suitable substitute.

5. Subjects with a confirmed diagnosis of HIV prior to
enrollment or a positive HIV diagnosis at the time of
screening.

6. Patients who have undergone solid organ transplants.

7. Any other condition, as determined by the principal
investigator, that renders the subject ineligible to par-
ticipate in this study.

Who will take informed consent? {26a}

The informed consent process will be conducted by the
principal investigator or a designated representative.
They will thoroughly explain the study’s objectives, pro-
cedures, and the potential benefits and risks of participa-
tion to each prospective patient. Prior to undergoing any
study-related procedures or discontinuing any prohib-
ited medication, every patient or their legally acceptable
representative must sign and date the informed consent
form approved by the Institutional Review Board (IRB).

Additional consent provisions for collection and use

of participant data and biological specimens {26b}

N/a: The collection of all data and biological samples for
this study is an integral part of the protocol activities.

Interventions

Explanation for the choice of comparators {6b}

In Phase Ib, no comparator will be used as the primary
objective is to determine the maximum tolerated dose
(MDT) in gastric tumors and acute leukemias. In Phase
II, a placebo group will be included for gastric tumors,
while both groups will receive the standard chemother-
apy for their respective underlying diseases. However,
for acute leukemias, a comparison will be made with a
cohort of historical records from the hospital where the
relevant clinical outcomes have already been established,
considering the causal factors.
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Intervention description {11a}

Phase I treatment: Patients who meet the inclusion cri-
teria and have metastatic gastrointestinal tumors (colon,
pancreas, stomach, and bile ducts) or newly diagnosed
acute leukemias will initiate treatment with 1000 mg
of Esperanza extract daily, divided into two doses of
500 mg, for a duration of 4 weeks. In the event of tox-
icity, the dose level will be adjusted accordingly. If toxic-
ity occurs, the next dose level will be reduced to 500 mg
using the same dosing schedule, and if there is no toxicity
after 4 weeks, the dose will be increased to 2000 mg. This
dose adjustment will be conducted with the same group
of patients, both for escalation and de-escalation, who
have completed the previous dose level, ensuring a total
treatment duration of 8 weeks. The administration of the
phytomedicine Esperanza will continue throughout the
intervention period, without interruption, for the entire
8-week treatment duration, unless there is clinically sig-
nificant toxicity that meets the investigator’s criteria for
discontinuing the intervention. Table 1 provides a com-
prehensive list of the activities to be carried out during
the patients’ intervention.

Phase II treatment: For patients with metastatic gas-
trointestinal tumors (colon, pancreas, stomach, and bile
ducts), a total of 30 new patients will be enrolled and
divided into two groups: an intervention group and a
placebo group, each consisting of 15 patients. The inter-
vention group will receive continuous treatment with the
Esperanza extract at the determined maximum tolerated
dose (MTD) for three treatment cycles, equivalent to
approximately 12 weeks. The placebo group will receive
a placebo in addition to standard chemotherapy treat-
ment for their underlying disease. Safety evaluations will
be conducted at the end of each treatment cycle, and the
efficacy evaluation will be carried out after completion of
the three treatment cycles. Table 2 provides a compre-
hensive list of the activities to be carried out during the
patients’ intervention.

For newly diagnosed acute leukemias, a total of 28 new
patients will be recruited, and an additional six patients
will be recruited for the relapsed leukemias group. Both
groups will receive continuous treatment with the Esper-
anza extract at the determined MTD for four weeks.
Standard chemotherapy treatment for their underlying
disease will be administered to both groups. At the end
of the treatment cycle, safety and efficacy evaluations
will be conducted. Table 3 provides a comprehensive
list of the activities to be carried out during the patients’
intervention.
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The Esperanza and Placebo capsules will be manu-
factured at Labfarve Laboratories in strict adherence
to Good Manufacturing Practices (GMP) conditions.
The Esperanza capsules contain 500 mg of P alliacea
extract, which is obtained from freshly crushed leaves
infused with purified water. The extraction process has
a DER (Drug extraction ratio) of 29-44:1, and the hex-
ose content ranges between 3.0% and 5.0%. Each batch
undergoes chemical profile assessment to ensure consist-
ency. Quality controls are conducted in accordance with
regulations set forth by the World Health Organization
(WHO), the National Institute for Food and Drug Sur-
veillance (INVIMA), and the U.S. Food and Drug Admin-
istration (FDA). These controls will be applied to both
the investigational phytomedicine and the placebo, guar-
anteeing an identical physical appearance and a shelf life
of six months from the date of manufacture.

Criteria for discontinuing or modifying allocated
interventions {11b}

Each subject retains the right to voluntarily withdraw
from the study treatment at any given time. Moreover,
the investigator holds the authority to suspend a subject
from the study treatment if deemed necessary for various
reasons, such as the occurrence of adverse events or non-
adherence to the study protocol. Instances where a sub-
ject may be withdrawn from the study treatment include:
withdrawal of consent by the subject or their legally
acceptable representative, experiencing unacceptable
toxicity (grade>3) with the combination of Esperanza
and standard therapy according to NCI CTCAE version
5.0, as well as cases where the investigator determines the
toxicity to be clinically intolerable. Additionally, suspen-
sion may occur if there is a clinically significant elevation
that falls below grade 3 or 4, at the discretion of the inves-
tigator. Significant non-compliance with the protocol
that could jeopardize the subject’s safety or compromise
data integrity also warrants withdrawal. The investigator
may also make the decision to withdraw a subject if it is
believed to be in the subject’s best interest. Lastly, a posi-
tive pregnancy test will result in immediate withdrawal
from the study treatment.

Strategies to improve adherence to interventions {11c}

All participants are scheduled for regular follow-up vis-
its, during which a medication count is conducted to
assess adherence rates. In addition, participants can
address any questions they may have, and the evaluation
of adverse effects that occurred during the intervention
is performed. Furthermore, a telephone follow-up is car-
ried out weekly, ensuring that participants can directly
contact the coordinator to seek clarification, resolve
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Table 1 Schedule of activities for phase ib to evaluate safety and MTD in gastrointestinal tumors and acute leukemias
Schedule of activities
Enrollment Initial Visit and chemotherapy  Cycle 2 Close-out
cycle 1
Time point Week 1 Week 2 Week 6 Week 7
Enrolment
Screening and Informed Consent X
Physical Examen X X
Clinical Record X
HIV Test and Pregnancy test X
Interventions
Medication dispensing X X X
Follow-up visit X X X
Safety Assessment
Hemogram X X X
Transaminase AST X X X
Transaminase ALT X X X
Alkaline Phosphatase X X X
Total Bilirubin X X X
Triglycerides X X X
Total Cholesterol X X X
Blood Urea Nitrogen (BUN) X X X
Creatinine X X X
Urinalysis X X X
Uric Acid X X X
LDH (Lactate Dehydrogenase) X X X
Lactic Acid X X X
Ferritin X X X
Albumin X X X
Iron X X X
Electrocardiogram X X X

Echocardiogram

doubts, or report any abnormal clinical signs they may be
experiencing.

Relevant concomitant care permitted or prohibited
during the trial {11d}

Metastatic gastrointestinal tumors: Patients will receive
standard therapy as determined by their oncologist,
which may involve treatment regimens incorporating
platinums, topoisomerase inhibitors, fluoropyrimidines,
or antimetabolites. The specific doses will be deter-
mined by the patient’s clinical oncologist in accordance
with the institutional, national, and international guide-
lines adopted by the Hospital Universitario San Igna-
cio for metastatic gastrointestinal tumors. In addition
to the chemotherapy protocol, antiemetic agents such
as setrons and steroids, as well as fosaprepitant admin-
istered prior to infusion, may be included. Oral setrons

every 12 h for approximately 5 days, proton pump inhibi-
tors like omeprazole, and antidiarrheals such as lopera-
mide (especially in the case of taxanes) may also be pre-
scribed. Colony-stimulating factors such as Pegfilgastrim
and folic acid analogues may be utilized.

Newly diagnosed and/or relapsed acute leuke-
mias: Patients will receive standard therapy as deter-
mined by their hematologist, which may involve treat-
ment regimens utilizing anthracyclines, nitrogenous
mustards, vinca alkaloids, antimetabolites, and topoi-
somerase inhibitors. The specific doses will be deter-
mined by the patient’s clinical hematologist in accord-
ance with the institutional, national, and international
guidelines adopted by the Hospital Universitario San
Ignacio for acute leukemias. Alongside the chemotherapy
protocol, antiemetic agents such as setrons and steroids,
as well as fosaprepitant administered prior to infusion,
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Table 2 Activity schedule for phase Il clinical trial in gastrointestinal tumors

Schedule of activities

Gastrointestinal Tumors

Enrollment Initial Visit and Cycle 2 Cycle3 Close-out
chemotherapy cycle 1

Time point Week 1 Week 2 Week 6 Week 10 Week 12-14
Enrolment

Screening and Informed Consent X

Physical Examen X X X X

Clinical Record X X X X

HIV Test and Pregnancy test X
Interventions

Medication dispensing X X X X

Follow-up visit X X X

x

Safety Assessment
Hemogram
Transaminase AST
Transaminase ALT
Alkaline Phosphatase
Total Bilirubin
Triglycerides
Total Cholesterol
Blood Urea Nitrogen (BUN)
Creatinine
Urinalysis
Uric Acid
LDH (Lactate Dehydrogenase)
Lactic Acid
Ferritin
Albumin
Iron
Electrocardiogram

X X X X X X X X X X X X X X X X X X
XX X X X X X X X X X X X X X X X X

Echocardiogram
Efficacy Assessment
RECIST
Tumor Antigens
CA199
ACE
Metabolome
Microbiome Analysis
Proinflammatory Cytokines
Circulating DNA
Ketone Bodies
Tumor Infiltration
QLQ C-30 Quality of Life Surveys
Progression-Free Survival

X X X X X X X X X X X X
XX X X X X X X X X X X

may be included. Oral setrons every 12 h for approxi- case of taxanes) may also be prescribed. Colony-stimulat-
mately 5 days, proton pump inhibitors like omeprazole, ing factors such as Pegfilgastrim/Filgastrim and folic acid
and antidiarrheals such as loperamide (especially in the analogues may be utilized.
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Table 3 Activity schedule for phase Il clinical trial in acute leukemias

Schedule of activities

Acute leukemias

Enrollment Initial Visit and chemotherapy  Cycle 2 Close-out?
cycle 1

Time point Week 1 Week 2 Week 6 Week 10

Enrolment
Screening and Informed Consent X
Physical Examen X X X
Clinical Record X X X
HIV Test and Pregnancy test X

Interventions
Medication dispensing X X X
Follow-up visit X X

Safety Assessment
Hemogram X X
Transaminase AST X X
Transaminase ALT X X
Alkaline Phosphatase X X
Total Bilirubin X X
Triglycerides X X
Total Cholesterol X X
Blood Urea Nitrogen (BUN) X X
Creatinine X X
Urinalysis X X
Uric Acid X X
LDH (Lactate Dehydrogenase) X X
Lactic Acid X X
Ferritin X X
Albumin X X
Iron X X
Electrocardiogram X X
Echocardiogram X X

Efficacy Assessment
Myelogram and flow cytometry X X
Tumor Antigens X X
Metabolome X X
Microbiome Analysis X X
Proinflammatory Cytokines X X
Circulating DNA X X
Ketone Bodies X X
Tumor Infiltration X X
QLQ C-30 Quality of Life Surveys X X X
Progression-Free Survival X X

2 For new diagnosis the intervention will be only in induction chemotherapy cycle with the close out visit in week 6
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Provisions for post-trial care {30}

All participants will be monitored for a period of 1 month
following the completion of their treatment. Additionally,
after their final visit, participants will be informed that
they have the option to seek clarification or report any
new signs or symptoms through telephone or in-person
consultations. Furthermore, patients will continue to
receive regular clinical follow-up for their underlying dis-
ease, adhering to the established schemes and protocols
at the Hospital.

Outcomes {12}

The primary outcome of this study is to determine the
safety, efficacy, and maximum tolerated dose (MTD) of
the administration of the Esperanza extract in patients
with metastatic gastrointestinal tumors as well as in
patients with acute leukemias. Additionally, the study
aims to assess the impact of the Esperanza extract on the
quality of life of these patients using the QLQ-C30 scale.
The evaluation period will be between 4 and 6 months,
and the QLQ-C30 version 3 scale will be employed as the
standardized method for assessing the patients” quality of
life outcomes.

The secondary outcomes of this study are as follows:

+ To determine the effect of treatment with the Esper-
anza extract in combination with chemotherapy on
the clinical and pathological response. This evalua-
tion will be conducted between 1 and 3 months using
the Recist 1.1 (Response Evaluation Criteria In Solid
Tumors) scale as the standardized evaluation method
and with flow cytometry and myelogram in acute
leukemias.

+ To assess the impact of treatment with the Esper-
anza extract in combination with chemother-
apy on the number and size of metastases. This
assessment will also be carried out between 1 and
6 months, utilizing the Recist 1.1 for gastrointes-
tinal tumors and cytometry and myelogram for
acute leukemias.

+ To determine progression-free survival and overall
survival. The evaluation period for progression-free
survival will be 3 months, and the Log Rank test
will be used as the evaluation method. Progression-
free survival will be measured from randomization
to the occurrence of disease progression, local or
distant recurrence, development of a second pri-
mary malignancy, or death from any cause, which-
ever occurs first. Patients who do not meet the
evaluation time point will be censored and followed
up until the end of treatment for survival curve
preparation.
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Participant timeline {13}

Sample size {14}

For phase I, a sample size of 6 patients was determined
for gastric tumors and acute leukemias. In case of pres-
entation of any adverse event in the first in these patients,
the dose will be decreased for the second cycle; in case
of an adequate safety profile, the dose will be doubled for
the second cycle.

The sample sizes for phase II were determined for
both gastrointestinal tumors and hematologic tumors.
For gastrointestinal tumors, a sample size of 30 patients
was calculated, with 15 patients per group, considering
a mean difference of at least 6 points in quality of life,
a standard deviation of 5 and 6 points for each group,
an alpha error of 0.05, and a beta error of 0.20. Addi-
tionally, a 10% allowance was added for possible study
losses. For hematologic tumors, the sample size calcu-
lation was based on response criteria such as improve-
ment, remission rate, and hematologic recovery. The
ANOVA test was used, an alpha error of 0.05, a beta
error of 0.20, and an effect size of 0.4. The resulting
sample size was 28.

It should be noted that these sample sizes will be reas-
sessed at the end of phase I for both gastric tumors and
acute leukemia. The recalculated sample size for phase
I/II is 36 for gastrointestinal tumors and 46 for hemato-
logic tumors.

Recruitment {15}

The recruitment of patients will start in July 2023 and
conclude by February 2023 at the Centro Javeriano de
Oncologia of the Hospital Universitario San Ignacio. As
a renowned cancer treatment center in Colombia, the
San Ignacio University Hospital offers comprehensive
oncology programs, enabling all clinical staff involved
in the study to identify and track potential candidates.
Preselected patients will be contacted and provided
with a detailed explanation of the study, along with the
informed consent form. Subsequently, an enrollment
visit will be conducted to ascertain the patient’s deci-
sion regarding participation. Once enrolled, each patient
will be assigned a dedicated coordinator responsible for
organizing visits and follow-ups, ensuring the seamless
execution of study activities. Patients will be informed of
their right to withdraw from the study at any time with-
out compromising their ongoing clinical treatment.

Assignment of interventions: allocation

Sequence generation {16a}

During the screening visit, all participants will be
assigned a unique subject number in sequential order
(e.g., 001, 002, 003, etc.), which will remain consistent
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throughout the study. The treatment chosen by the
attending physician will be administered to all partici-
pants, without randomization in phase L.

In phase II, patients with gastrointestinal tumors will
undergo randomization using a specially designed appli-
cation within the eCRF in RedCap®. The randomization
will be conducted using a simple non-stratified approach,
predetermined, and loaded into the eCRF for the phar-
macist, who will be unblinded. Randomization will not
be employed for acute leukemias, as the comparison of
outcomes will be conducted against a historical group
using propensity score matching.

Concealment mechanism {16b}

Randomization will be performed using the eCRF mod-
ule in RedCap® that is preloaded specifically for this
study prior to its initiation. This module allows for effi-
cient and accurate random assignment of participants to
their respective treatment groups.

Implementation {16¢}

Participants will be recruited by the clinical staff involved
in the study, and the informed consent process will be
conducted by the principal investigator or a designated
delegate, following the established procedures at the
San Ignacio University Hospital. Once participants have
signed the consent form, if applicable, the pharmacist
will assign them to either the placebo or intervention
group for dispensing. The blinding of the study will be
maintained until all participants have been assigned to
their respective groups, and it will only be opened by
designated personnel responsible for the analysis of the
results at the conclusion of the study.

Assignment of interventions: Blinding

Who will be blinded {17a}

In Phase I, both the patients and the members of the
research team are aware that the patients are receiv-
ing the research phytomedicine, Esperanza. However,
in Phase II for gastric tumors, a double-blind approach
will be implemented. This means that both the patients
and the members of the research team, except for the
pharmacist, will be unaware of whether the patients are
receiving the placebo or the intervention. The pharma-
cist, being the only non-blind staff member, will have
knowledge of the assigned treatments for dispensing
purposes.

Procedure for unblinding if needed {17b}

In the event of serious adverse events that, in the opin-
ion of the Principal Investigator, require unblind-
ing (such as high severity, unexpected events possibly
related to the study drug), the pharmacist will request

(2023) 23:284 Page 12 of 17

the unblinding process. The pharmacist will consult the
treatment assignment list and inform the Investigator of
the assigned treatment for the patient through email. The
unblinding process will be documented in the electronic
medical record, RedCap, and will be officially notified to
the Sponsor and the Ethics Committee (CIEI), including
the date and the reason for the unblinding. Monitors with
access to unblinded records will be able to verify that the
dispensing was conducted in accordance with the rand-
omization scheme for quality assurance purposes.

Data collection and management

Plans for assessment and collection of outcomes {18a}

All participants in the clinical trial will undergo sched-
uled evaluations as outlined in the study protocol. To
ensure smooth coordination of these activities, a dedi-
cated coordinator from the research center will be
responsible for organizing and overseeing the necessary
procedures. Additionally, prior to the commencement
of the study, all team members will receive comprehen-
sive training to familiarize themselves with the proto-
cols and ensure the accuracy and validity of the results.
The administration of scales and evaluations will strictly
adhere to the established procedures to maintain consist-
ency and reliability throughout the study.

Plans to promote participant retention and complete
follow-up {18b}

At the outset of enrollment, all participants are thor-
oughly informed about the significance of adhering to
the instructions and recommendations provided by the
research team. They are encouraged to raise any ques-
tions or concerns they may have and assured of continu-
ous support through regular telephone communication
and follow-up visits. In cases where a patient fails to
attend scheduled visits, the research team will proactively
reach out to their relatives to ascertain the reason for
the absence and aid ensure compliance with the planned
visits. This proactive approach aims to maintain the con-
tinuity and completeness of the study data while prior-
itizing the well-being and engagement of the participants.

Data management {19}

A electronic case report form (eCRF) will be completed
for each selected and enrolled subject in the study. The
eCRF data will be captured using an electronic data cap-
ture system (CED), specifically designed by the statis-
tics and epidemiology section of the Research Center
at Hospital Universitario San Ignacio in RedCap ©. The
investigator will maintain subject files where all subject
data will be documented. These files serve as the primary
source of data for the study. The research center staff
will accurately record all required eCRF data specified
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in the protocol within the system. All data entered into
the eCRF will be supported by corresponding source
documentation.

If necessary, the investigator or an authorized member
of the investigator’s team will make any required cor-
rections to the eCRF. The audit trail, an integral part of
the system, will record all modified information, includ-
ing the date and person responsible for the correction.
Periodic reviews of the eCRFs will be conducted by CRO
staff to ensure completeness, legibility, and compliance.
Access to all source documents pertaining to the study
will be granted to verify the accuracy of data entered the
eCRE. The Principal Investigator will review the eCRFs
for completeness and accuracy, electronically signing and
dating them as confirmation of their review.

Confidentiality {27}

The information generated during this clinical study is
deemed confidential and will be utilized solely for the
purposes related to the development of Esperanza extract.
This confidential information will remain the exclusive
property of the sponsors and shall not be disclosed to any
third parties without written consent. It is strictly prohib-
ited to use this information for any purpose other than the
proper execution of this study. Additionally, the personal
data of the participants will be kept confidential and will
not be disclosed at any point during or after the study.
Proper anonymization measures will be implemented to
ensure the protection of participants’ privacy.

Plans for collection, laboratory evaluation and storage

of biological specimens for genetic or molecular analysis

in this trial/future use {33}

N/a: The collection of all data and biological samples for
this study is an integral part of the protocol activities.
After completing analysis, samples will be discarded fol-
lowing standardized hospital protocol.

Statistical methods
Statistical methods for primary and secondary outcomes
{20a}
A descriptive analysis of the study database will be con-
ducted, including measures of central tendency (such
as mean, median, and mode) and dispersion (such as
standard deviation and range) for quantitative variables,
as well as frequencies and counts for categorical/ordinal
variables. In cases where data is missing, an active search
will be performed in the electronic clinical record sys-
tem (SAHI®) of the Hospital, clinical laboratory database
(LabCore®), and directly from the patient to retrieve the
missing information.

No imputation method is expected to be used, and only
patients with complete information will be included in

(2023) 23:284 Page 13 of 17

the analysis for each specific objective. For exploratory
analyses, the normality of each quantitative variable will
be assessed to determine the appropriate use of statisti-
cal tests. Depending on the distribution of the data, para-
metric tests such as the Student’s t-test and ANOVA may
be used for comparisons between groups, while non-
parametric tests such as the Kruskal-Wallis and Mann—
Whitney test may be used for non-normally distributed
data. The Logrank test will be utilized for survival out-
comes associated with that objective.

Interim analyses {21b}

At the end of phase I, an analysis of the safety profile will
be conducted to evaluate the adverse events and deter-
mine if any additional safety tests or measures need to
be implemented in phase II. This analysis will provide
valuable insights into the safety and tolerability of the
intervention.

Based on the initial results from phase I, the sample
size for phase II will be recalculated, taking into consid-
eration the outcomes observed during phase I. This recal-
culation aims to ensure an appropriate sample size that
allows for robust statistical analysis and meaningful con-
clusions in phase II.

Methods for additional analyses (e.g. subgroup analyses)
{20b}
N/a: No additional analysis is planned.

Methods in analysis to handle protocol non-adherence

and any statistical methods to handle missing data {20c}

In cases where data is missing, an active search will
be performed in the electronic clinical record system
(SAHI®) of the Hospital, clinical laboratory database
(LabCore®), and directly from the patient to retrieve the
missing information. No imputation method is expected
to be used, and only patients with complete information
will be included in the analysis for each specific objective.

Plans to give access to the full protocol, participant
level-data and statistical code {31c}

The protocol and the data generated to support the find-
ings of this study will be made available from the corre-
sponding author upon reasonable request.

Oversight and monitoring

Composition of the coordinating center and trial steering
committee {5d}

All study personnel are affiliated with the Hospital Uni-
versitario San Ignacio and the Pontificia Universidad
Javeriana and have received approval from the ethics
committee to participate in the study. The study will be
conducted following the principles and guidelines of
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Good Clinical Practice (GCP). A designated coordina-
tor will be responsible for overseeing and coordinating all
protocol activities, ensuring compliance with the study
procedures. In addition to the coordinator, the research
center will have a diverse team of professionals, includ-
ing bacteriologists, pharmaceutical chemists, support-
ing doctors, and nurses, who have also received approval
from the institutional review board (IRB) to actively con-
tribute to the study.

Composition of the data monitoring committee, its role
and reporting structure {21a}

The data monitoring committee for this protocol con-
sists of the leader of the research center’s safety research
program at the Hospital Universitario San Ignacio and an
external monitor from the Contract Research Organiza-
tion (CRO). They will conduct regular reviews of the elec-
tronic case report forms (eCRFs) of the patients to ensure
the integrity, legibility, and acceptability of the data. The
committee members will have access to all source docu-
ments related to the study to verify the consistency of the
data recorded in the eCRFs. This allows for cross-refer-
encing and confirmation of data accuracy.

Adverse event reporting and harms {22}

The investigator will actively monitor all study subjects
for any occurrence of adverse events (AEs), both clini-
cally and through laboratory tests, throughout the study
period. Detailed documentation will be made for each
AE, including the date of onset, diagnosis (if known) or
presenting signs/symptoms, severity, duration (end date,
ongoing, intermittent), relationship to the study drug,
and actions taken in response. While it is not expected,
in the event of pregnancies, comprehensive follow-up
will be conducted after obtaining informed consent from
the pregnant women and for data collection on both the
mother and the newborn. For serious adverse events
(SAEs) that are of an intermittent nature, they must dem-
onstrate similarity in terms of their nature and severity.
All adverse events will be recorded, whether prompted by
specific questions, observed by the center’s staff, or self-
reported by the subjects themselves.

Monitoring of adverse events will continue until the
resolution of each event (if it is expected to resolve) or
until the clinical staff determines that it is appropri-
ate within a 4-month period following the onset of the
adverse event. Any serious adverse events (SAEs) expe-
rienced by study participants and directly related to the
therapeutic intervention using the Esperanza extract
must be promptly reported. The reporting of adverse
events and the grading of their severity will adhere to the
NCI CTCAE v5 guidelines.
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Frequency and plans for auditing trial conduct {23}

A comprehensive review of all data will be conducted in
accordance with the monitoring plan established for the
study to ensure its accuracy and maintain data quality.
The CRO monitor will oversee the research center’s activ-
ities throughout the study duration. Source documents
will be reviewed against the corresponding entries in the
case report forms, and a quality assurance review will be
conducted to ensure that the investigator adheres to the
protocol and regulatory requirements. Any discrepan-
cies identified will be cross-checked against the written
case report form and corrected in the electronic system.
Following data input, both manual and automated logic
checks will be implemented to identify potential issues,
such as inconsistent study dates, thereby ensuring the
integrity of the data.

Plans for communicating important protocol amendments
to relevant parties (e.g. trial participants, ethical
committees) {25}

If any amendments are made to the study, they will be
submitted for approval to the ethics committee of the
San Ignacio University Hospital. Once approved by the
ethics committee, the study will seek approval from the
national regulatory agency for implementation. Prior
to implementation, comprehensive training will be pro-
vided to all personnel involved in the study, tailored to
their respective roles and responsibilities within the
protocol.

The clinical protocol, informed consents, and
investigator’s manual used in this study have already
been approved by both the ethics committee and
the national regulatory agency in their clinical study
review. The study will be conducted in accordance
with the Good Clinical Practice (GCP) guidelines of
the International Conference on Harmonization (ICH),
as well as the relevant regulations and standards gov-
erning the conduct of clinical studies. Additionally, the
study will adhere to the ethical principles outlined in
the Declaration of Helsinki.

An initial amendment was made in response to a
request from the National Regulatory Agency, INVIMA.
This amendment received approval during the ordinary
session held on May 25, 2023, under Act No. (9/2023),
evaluated by the Research and Institutional Ethics Com-
mittee of the Faculty of Medicine at Pontificia Universi-
dad Javeriana and Hospital Universitario San Ignacio.

Dissemination plans {31a}

The findings from this clinical trial are anticipated to be
shared through conference presentations and published
in peer-reviewed journals.
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Discussion

Despite the wide variety of highly purified antitumor
products available, herbal products derived from tradi-
tional medicine are increasingly being used as an alterna-
tive therapy. These products are used to reduce the side
effects and organic toxicity of conventional therapies,
stimulate the immune system, and prevent the appear-
ance or recurrence of neoplasms as observed with the
positive results from traditional evidence [22] and clini-
cal trials on gastric cancer [23, 24] and hematopoietic
diseases [25].

P alliacea has been widely used in traditional medi-
cine for the treatment of leukemia and solid tumors [17,
21, 26]. Moreover, its activity on tumor metabolism [18,
19] makes it a therapeutic candidate for a wide variety of
tumors that present alterations in glycolytic metabolism
and depend on mitochondria to produce energy [27-29].
Then, the modulating activity of cell metabolism exerted
by the anamu extract may be responsible, at least in part,
for the traditionally recognized antitumor activity.

The extract developed in the last 15 years, which we call
Esperanza, has met all the pharmaceutical requirements,
including chemical and biological standardization, as
well as preclinical studies of safety and efficacy according
to the FDA, US and Colombia guidelines for herbal prod-
ucts [30, 31] to start clinical studies. Safety will be evalu-
ated in this phase I/II clinical trial, but phase III clinical
trials will be needed to evaluate efficacy in patients with
gastric tumors and acute leukemias.

Acceptance of these therapies by conventional physi-
cians and patients may present an additional challenge
in this clinical study, which could affect patient recruit-
ment and retention. To address this challenge, there is
a research team made up of hematologists, oncologists,
scientists specialized in phytomedicine and immunology,
as well as educational programs and continuous follow-
up of patients, all of which are integrated during the
design and execution of the protocol.

This PA0O1 clinical study is the first to evaluate the
activity of Anamu in a controlled manner, and its objec-
tive is to determine the safety profile of the extract of
this plant in patients with gastric tumors and acute leu-
kemia, as well as to explore efficacy results that allow
it to continue and improve the clinical development
of this plant as a phytomedicine for the treatment of
neoplasias. It is noteworthy that despite its history of
traditional use, the rigorous process of clinical valida-
tion is a fundamental requirement for incorporating
phytomedicines into the treatment of different diseases
based on scientific rationales.
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Trial status

The recruitment of patients will start in July 2023 and
conclude by February 2024 at the Centro Javeriano de
Oncologia of the Hospital Universitario San Ignacio if
the sample size is achieved.

Abbreviation
n/a The abbreviations used in this document have been previously
defined in the preceding sections

Supplementary Information

The online version contains supplementary material available at https://doi.
0rg/10.1186/512906-023-04109-2.

Additional file 1. contains the checklist for the Study Protocols (SPIRIT)
2013 recommendations [32].
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