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ABSTRACT

Background: Cancer is one of the most significant, common, and dangerous
diseases of our age. Genetic and epigenetic factors play an important role in the
disease process. Three key mechanisms dominate the pathogenesis of chronic
diseases: inflammation, oxidative stress, and endothelial dysfunction. The proper
functioning of these mechanisms is vital for maintaining health. In this context, three
micronutrients stand out in operating these mechanisms. These are vitamins, trace
elements and minerals. These nutrients are primarily obtained through the
consumption of macromolecules such as carbohydrates, proteins, fats, vegetables,
and fruits. While the disease, cancer patients may experience loss of appetite,
nausea, and vomiting, leading to weight loss due to malnutrition. This malnutrition
can result from chemotherapy, radiotherapy, or cancer-related factors. This seriously

impairs the quality of life of cancer patients and leads to death in a short time.

Aim: This study aims to evaluate whether targeted micronutrient supplementation—
via three functional food supplements—can effectively correct malnutrition-related
appetite loss and weight reduction in cancer patients. Specifically, the investigation
focuses on determining if enhancing cellular saturation with key micronutrients can
modulate critical cellular mechanisms, including inflammation, oxidative stress, and
endothelial dysfunction, thereby improving nutritional status, promoting weight
gain, and ultimately enhancing the quality of life and survival outcomes in patients

with stage IV metastatic cancers.

Methods: The aim of this study is to investigate the effects of 3 functional food
supplements on 98 people with stomach (n=18), breast (n=18), colon (n=18), lung
(n=24) and pancreatic cancer (n=20) who had Stage 4 metastasis and completed
chemotherapy and radiotherapy treatments adult individuals. The 52-week study
was completed with 51 men and 47 adult women. The median age of the participants
was 61 (26-87) years. The initial weight of the patients included in the study was
between 31-44 kg. In this study, Morinda citrifolia (anti-atherosclerotic liquid- AAL)
(3 mL once per day orally) Omega-3 (anti-inflammatory capsules- AIC) (3 capsules
once per day orally) extract with Alaskan blueberry and 21 different red purple fruit
vegetables (antioxidant liquid- AOL) (30 mL once per day orally) have been used.

Results: With 52 weeks of follow-up, 74 of the patients included in the study were
still alive at the end of the first year. The body weights of 74 surviving patients were
between 48-76 kg. The patients received vitamins, minerals and trace elements that
will ensure the correct functioning of the three mechanisms with the 3 products they
purchased, thus preventing malnutrition and causing a significant increase in their
appetite and weight gain.

Conclusions: Malnutrition, which is an important factor in the ongoing decrease in
appetite and weight loss in cancer patients, is corrected with micronutrition
(vitamins, minerals and trace elements) at the cellular level, and a significant

improvement in appetite and weight gain prolongs the person's survival and
increases the quality of life.
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Introduction

Cancer remains a leading cause of morbidity and
mortality worldwide, with approximately one in
five people diagnosed with cancer before the age
of 75 and nearly half of these cases resulting in
death'. Despite significant advances in early
detection and treatment, the multifactorial
etiology of cancer, which includes both genetic
and epigenetic determinants, continues to
complicate its management. In recent years, it has
become increasingly recognized that lifestyle
factors, particularly diet, are important not only in
the prevention but also in the regression of
malignancies??.

Malnutrition is an important and often underestimated
challenge in cancer. Cancer patients, due to both
the disease process and the adverse effects of
treatments such as chemotherapy and radiotherapy,
often experience weight loss, muscle wasting and
a decline in their overall nutritional status*®. These
nutritional deficiencies are associated with a lower
body mass index, sarcopenia, and reduced tolerance
to treatment, and thus contribute to increased
toxicity of treatment and poorer clinical outcomes®”’.
More importantly, malnutrition exacerbates the
pathophysiological underlying
cancer, including chronic inflammation, oxidative
stress and endothelial dysfunction, each of which
plays an important role in cancer progression'®'4.

mechanisms

Micronutrients, including vitamins, minerals, and
trace elements, are essential for maintaining cellular
integrity and regulating these critical pathways®.
Emerging evidence suggests that targeted
nutritional interventions may help restore cellular
homeostasis by mitigating inflammation, reducing
oxidative stress, and improving endothelial
function®. Such interventions are particularly
relevant for cancer patients, whose nutritional
challenges extend beyond mere caloric deficiency
to encompass complex metabolic and molecular
derangements. This study explores a novel
approach aimed at counteracting malnutrition-
related appetite loss and weight reduction by
administering three functional food supplements
designed to optimize these cellular mechanisms.

By investigating the effects of these supplements
on inflammatory markers, oxidative stress indices,
and endothelial function, the study seeks to
determine whether enhancing micronutrient
saturation at the cellular level can improve

nutritional status, increase appetite, promote
weight gain, and ultimately enhance the quality of
life and survival in cancer patients.

Material and Methods

Study Design and Participants

This quasi-experimental pre—posttest study™ was
conducted at the Epigenetic Health Center
Outpatient Clinics in Ankara, Turkiye, from
December 1, 2018, to June 1, 2021. The study
design adhered to the TREND' statement
checklist for nonrandomized evaluations of
behavioral and public health interventions.

Participants were selected based on the following
inclusion criteria: individuals older than 18 years with
systolic blood pressure <140 mmHg and/or diastolic
blood pressure <90 mmHg, and a normal estimated
glomerular filtration rate (eGFR =90 mL/min).

Patients were excluded if they had a history of
treatment with angiotensin converting enzyme
inhibitors or angiotensin receptor blockers, obesity
(BMI >30 kg/m?), dyslipidemia (total cholesterol
>280 mg/dL and/or fasting triglycerides >180
mg/dL), renal failure (eGFR <90 mL/min),
nephrotic syndrome (urinary protein excretion
>3000 mg/day), or a history of cardiovascular
disease (evidenced by abnormal electrocardiogram,
smoking, or recent/current use of statins).

Out of 261 patients who met the inclusion criteria,
98 patients (predominantly male, 94 M, with a
mean age of 58 + 14 years) with chronic diseases
were enrolled in the study. These 98 patients;
diagnosed with Stage 4 metastatic cancers—
including stomach (n=18), breast (n=18), colon
(n=18), lung (n=24), and pancreatic cancer
(n=20)—who had completed chemotherapy and
radiotherapy treatments. The study was
conducted over a 52-week period and comprised
51 men and 47 women, with a median age of 61
years (range 26-87 years) and an initial body
weight between 31 and 44 kg. (Figure 1).

Baseline Evaluation

At baseline, each patient underwent a comprehensive
evaluation that included a standard physical
examination, chest X-ray, baseline electrocardiogram,
and two-dimensional echocardiography. Routine
clinical laboratory tests were performed, which
included assessments of liver and kidney function
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and 24-hour urinary protein measurements.
Arterial blood pressure was recorded in the right
arm using a mercury sphygmomanometer in a
resting condition (three separate measurements in
the morning with the mean value calculated).

Measurements

Blood chemistry: Morning blood samples were
collected from patients after 12 hours of fasting.
Subjects were asked to refrain from physical
activity for at least 30 minutes prior to the blood
draw. In addition to routine clinical laboratory
tests, serum ADMA, MDA, CuZn-SOD, GSH-Px,
hsCRP and PTX3 concentrations and basal insulin
levels were analyzed from all patients. After the
intervention period, blood samples were obtained
for the measurement of serum ADMA, MDA,
CuZn-SOD,  GSH-Px, hsCRP  and PTX3
concentration. The measurement of total
cholesterol (TC), triglyceride (TG), high-density
lipoprotein (HDL) cholesterol and fasting plasma
glucose (FPG) was performed by enzymatic
colorimetric method with Olympus AU 600 auto
analyzer using reagents from  Olympus
Diagnostics, GmbH (Hamburg, Germany). Low-
density lipoprotein (LDL) cholesterol was
calculated by Friedewald'’s formula™.

Serum basal insulin values were determined by the
coated tube method (DPC-USA). In particular,
insulin resistances index Homeostasis Model
Assessment-Insulin  resistance (HOMA-IR) was
computed with the formula: (HOMA-IR) = FPG
(mg/dl)  x insulin (IRI)
(uIU/ml)/4058. All samples were run in triplicates.

immunoreactive

ADMA measurements: Measurements of serum
ADMA were done using high performance liquid
chromatography (HPLC), as described by Chen et
al.”. In brief, 20 mg of 5-sulfosalisilic acid (5-SSA)
was added to 1 ml serum and the mixture was left
in an ice-bath for 10 min. The precipitated protein
was removed by centrifugation at 2000 g for 10
min. Ten micro liters of the supernatant which was
filtered through a 0.2 pm filter was mixed with 100
pl of derivatization reagent (prepared by dissolving
10 mg o-phtaldialdehyde in 0.5 ml of methanol, 2
ml of 0.4 M borate buffer (pH 10.0) and 30 pl of 2-
mercaptoethanol) and then injected into the
chromatographic system. Separation of ADMA
was achieved with a 150x4 mm |.D. Nova-pak C18

column with a particle size of 5 ym (Waters, Millipore,
Milford, MA, USA) using 50 mM sodium acetate
(pH 6.8), methanol and tetrahydrofurane as mobile
phase (A, 82:17:1; B, 22:77:1) at a flowrate of 1.0
ml/min. The area of peak detected by the
fluorescent detector (Ex: 338 nm) was used as
quantification. The variability of the method was
less than 7%, and the detection limit of the assay
was 0.01 pM.

High sensitive C reactive protein (hsCRP)
assessment: Briefly, serum samples were diluted
with a ratio of 1/101 with the diluent’s solution.
Calibrators, kit controls and serum samples were
all added on each micro well with an incubation
period of 30 minutes. After 3 washing intervals 100
uL enzyme conjugate (peroxidase labeled anti-
CRP) was added on each micro well for additional
15 minutes incubation in room temperature in
dark. The reaction was stopped with a stop
solution and photometric measurement was
performed at the 450 nm wavelength.

Plasma PTX-3 measurements: Plasma PTX 3
concentration was measured posteriori from
frozen samples by using a commercially available
enzyme-linked immunosorbent assay (ELISA) kit
(Perseus Proteomics Inc, Japan).

Erythrocyte antioxidant capacity: Blood samples
were drawn after overnight fasting from the
antecubital vein and collected in heparinized
polypropylene tubes. Plasma and erythrocytes
were separated and used for measuring trace
elements and antioxidant enzymes. Erythrocyte
CuZn-SOD and GSH-Px activity was measured in a
UV-VIS Recording Spectrophotometer (UV-2100S;
Shimadzu Co., Kyoto, Japan) as previously
described by Aydin et al.?°. Erythrocyte zinc (Zn),
copper (Cu), and iron (Fe) levels were measured by
flame atomic absorption spectrophotometry using
a Varian atomic absorption spectrophotometer
(30/40 model; Varian Techtron Pty Ltd., Victoria,
Australia). The wavelengths used were as follows:
213.9-nm  wavelengths for Zn, 324.7-nm
wavelengths for Cu, and 248.3-nm wavelengths for
Fe. Results were expressed as units per milliliter for
CuZn-SOD and GSH-Px and as micrograms per
milliliter for Zn, Fe, and Cu.

Erythrocyte MDA level measurement: Erythrocyte
MDA levels were determined on erythrocyte lysate
obtained after centrifugation and in accordance
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with the method described by Jain?'. After the
reaction of thiobarbituric acid with MDA, the
reaction product was measured spectrophotometrically
at 532 nm. Tetrametoxypropane solution was used
as standard. MDA levels of erythrocyte were
expressed as nanomoles per milliliter.

Assessment of endothelial dysfunction: The
determination of endothelial dysfunction was
performed according to the method described by
Celemajer et al?2. Measurements were made by a
single observer using an ATL 5000 ultrasound
system (Advanced Technology Laboratories Inc.,
Bothell, WA., USA) with a 12-Mhz probe. All
vasoactive medications were withheld for 24 hours
before the procedure. The subjects remained at
rest in the supine position for at least 15 min
before the examination started. Subject’s right
arm was comfortably immobilized in the extended
position to allow consistent recording of the
brachial artery 2-4 cm above the antecubital fossa.
Three adjacent measurements of end-diastolic
brachial artery diameter were made from single 2-
D frames. All ultrasound images were recorded on
S-VHS videotape for subsequent blinded analysis.
The maximum FMD diameters were calculated as
the average of the three consecutive maximum
diameter measurements after hyperemia. The
FMD levels were then calculated as the percent
change in diameter compared with baseline
resting diameters.

Intervention Protocol

Following baseline measurements, an open-label

initiated immediately.

Participants, who were diagnosed with Stage 4

metastatic cancers (stomach, breast, colon, lung,

or pancreatic) and had completed chemotherapy
and radiotherapy, received three functional food
supplements daily for 52 weeks:

e Anti-atherosclerotic liquid (AAL): 3 mL of
Morinda citrifolia extract administered orally
once per day.

e Anti-inflammatory capsules (AIC): 3 capsules
of omega-3 administered orally once per day.

e Antioxidant liquid (AOL): 30 mL of an extract
containing Alaskan blueberry and 21 different
red-purple fruit and vegetables administered
orally once per day.

intervention was

During the study, serum creatinine and potassium
levels were monitored biweekly. The dosages of

the supplements were titrated to maintain serum
potassium concentrations below 5.5 mEqg/L. All
patients continued to receive their current standard
treatments for their underlying diseases, and no
additional dietary or vitamin supplements were used.

Endpoints
The primary endpoint was FMD percentage

change in cohort at the 12" week of the study.
Secondary endpoints included status of the
antioxidant parameters, inflammatory marker
(hsCRP), endothelial biomarkers (ADMA, HOMA),
and serum lipid profile.

Statistical Methods

With a study population of 98 patients and a
standard deviation of the difference of FMD
change after therapies of 0.50, our study has a 90%
power to detect as statistically significant with a p
value<0.001 a FMD change of 0.2% or greater.
Non-normally  distributed
expressed as median (range) and normally
distributed variables as mean + SD. A p value
<0.05 was statistically significant. Kolmogorov
Smirnov test was used for analysis distribution of
data. One Way ANOVA, student t test and paired
sample t test was used for comparing numeric
data. Comparisons between groups of nominal
variables were performed with the Chi-square test.
Pearson’s correlation analysis was used to
determine correlations between two variables.
Multiple regression analysis was applied to identify
the independent correlates of flow mediated
dilatation. Multiple regression models were built
by including all significant univariate correlates of
the outcome measures (FMD changes). The
models had sufficient power to test the
independent association of FMD with relevant
correlates, i.e. at least 10 observations per
covariate in the same models. All statistical
analyses were performed by using SPSS 21.0 (SPSS
Inc., Chicago, IL, USA) statistical package.

variables were

Results

At the end of the 52-week follow-up period, 74 out
of the 98 patients (approximately 75.5%) were still
alive. Among these survivors, body weights
increased markedly, ranging from 48 to 76 kg
compared to the initial weight range of 31 to 44
kg. This improvement in nutritional status was
accompanied by several significant biochemical
and physiological changes.
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Biochemical and Cellular Improvements

Following the administration of the three functional
supplements—anti-atherosclerotic liquid (AAL),
anti-inflammatory capsules (AIC), and antioxidant
liquid (AOL)—we observed statistically significant
reductions in serum markers associated with
inflammation and oxidative stress. Specifically,
there were notable decreases in serum high-
sensitivity C-reactive protein (hsCRP) and
pentraxin-3 (PTX3) levels, indicating reduced
inflammation, while serum malondialdehyde (MDA)
levels were significantly lowered, reflecting decreased
oxidative stress. In addition, serum asymmetrical
dimethylarginine (ADMA) levels, an indicator of
endothelial dysfunction, decreased notably.

These biochemical improvements were paralleled
by enhanced endothelial function, as evidenced by
an increase in flow-mediated dilation (FMD),
suggesting that the intervention effectively
improved vascular responsiveness.

Correlations Between Clinical and Biochemical Parameters
Univariate correlation analysis revealed that the
percentage increase in FMD was significantly
negatively correlated with reductions in serum
ADMA (rho = -0.64, p < 0.001), MDA (rho = -0.51,
p < 0.001), PTX3 (rho = -0.37, p < 0.001), and
hsCRP (rho = -0.22, p = 0.03) (Table 2, Figure 1),
while a significant positive relationship was
observed between the increase in FMD and

elevations in antioxidant enzymes CuZn-SOD (rho
= 0.48, p < 0.001), glutathione peroxidase (GSH-
Px) (rho = 0.29, p = 0.003), and serum albumin
levels (rho = 0.47, p < 0.001) (Table 2, Figure 2).

Multivariate regression analysis further demonstrated
that changes in FMD were independently associated
with reductions in ADMA (Beta = -0.46, p < 0.001),
increases in CuZn-SOD (Beta = 0.29, p < 0.001),
elevations in serum albumin (Beta = 0.31, p <
0.001), and increases in BMI (Beta = 0.15, p = 0.03).
These findings suggest that the improvement in
vascular function is closely linked to the
attenuation of inflammatory and oxidative stress
pathways as well as improved nutritional status.

Clinically, the intervention resulted in a significant
increase in body mass index (BMI), with mean values
rising from 19.9 + 2.4 kg/m? to 23.1 + 2.4 kg/m?, and
an increase in serum albumin levels from 2.1 + 0.2 g/dl

to 3.6 £ 0.6 g/dl, indicating an improved nutritional
status and protein reserve—a key prognostic indicator

in cancer patients.

The extended results demonstrate that targeted
micronutrient supplementation not only addresses
biochemical imbalances by reducing inflammation
and oxidative stress but also translates into
tangible clinical benefits, such as weight gain and
improved endothelial function. These changes
collectively contribute to enhanced quality of life
and may have implications for survival in patients
with advanced metastatic cancers.

Tables 1 and 2 and Figures 1 and 2 provide detailed
numerical data and graphical representations of
these longitudinal changes and the statistical
correlations between the measured parameters.

© 2025 European Society of Medicine 5



Table 1: Baseline clinical and laboratory characteristics of 98 patients, and longitudinal changes following

52 weeks of Noni, omega-3 and antioxidant therapies.

Noni, omega-3 and

Noni, omega-3 and

antioxidant therapies antioxidant therapies P

(n=98 (n=98

Baseline Follow-up
Age (years) 55+11
Gender (M/F) 60/38
BMI (kg/m?) 19.9+2.4 23.1£2.4 <0.001
Serum albumin (g/dl) 2.1+0.2* 3.6+0.6** <0.001
Malondialdehyde (MDA) (nmol/ml) 5.8+1.9* 2.5+1.4** <0.001
CuZn-SOD (U/ml) 328.4+109.6* 491.9+109.7** <0.001
GSH-Px (U/ml) 49.2+14.8* 68.7+22.3** <0.001
hs-CRP (mg/l) 245 (3-117) * 2.8 (1-8) ** <0.001
PTX3 (ng/ml) 9.4 (1.0-109.4) * 2.1 (0.4-16.3) ** <0.001
ADMA (umol/l) 4.8+1.9% 1.540.7** <0.001
FMD (%) 3.2(4.0-7.2) * 4.6 (4.0-8.6) ** <0.001

BMI: Body mass index; BP: Blood Pressure; FMD: Endothelium Dependent Vasodilatation; ADMA: Asymmetric dimethyl
hsCRP: high sensitivity C Reactive Protein; PTX3: Pentraxin 3; CuZn-SOD: Copper Zinc-Superoxide Dismutase.

arginine.

GSH-Px: Glutathione Peroxidase; MDA: Malondialdehyde
*Student T test, statistically significant (p<0.001) compared with control group (Baseline vs Controls)
** Paired Samples t-test, statistically significant (p<0.05) compared with treatment group (Before and after treatment)
Data are means +SD and median. NS, not significant

Table 2: Analysis of association between change (4) in FMD and relevant parameters by univariate and

multivariate linear regression analysis.

Change in Serum albumin (g/dl)
Change in BMI (kg/m?)
Change in hsCRP (mg/l)

Change in PTX3 (ng/ml)

0.47 (<0.001)
0.16 (0.11)
-0.22 (0.03)

-0.37 (<0.001)

A FMD (%) (’=0.39) | Univariate Multivariate
Rho (p) Beta (p)
Change in ADMA (umol/l) | -0.64 (<0.001) -0.46 (<0.001)
Change in MDA (nmol/ml) | -0.51 (<0.001) NS
Change in SOD (U/ml) | 0.53 (<0.001) 0.29 (<0.001)
Change in GSH-Px (U/ml) | 0.29 (0.003) NS

0.31 (<0.001)
0.15 (0.03)
NS

NS

© 2025 European Society of Medicine
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Discussion

Cancer cachexia affects approximately 70% of
cancer patients and is responsible for up to 22% of
cancer deaths. Malnutrition is estimated to affect
between 15% and 80% of cancer patients,
emphasizing its widespread impact®. Malnutrition
is common in most cancer patients and is a major
cause of illness and death in advanced stages of
the disease®*®. Research from Germany®,
France®*, Spain®*, and Brazil®*® found that
malnutrition rates in cancer patients range from
25% to over 70%, depending on nutritional
assessments. In fact, cancer patients are among
the most malnourished groups of all patients®.

Malnutrition is a common and serious complication
in cancer patients, often resulting from inadequate
food intake, weight loss, metabolic derangements,
and decreased physical activity. These issues
frequently arise after surgery, radiotherapy, and
chemotherapy, exacerbated by treatment-related
side effects such as nausea, vomiting, diarrhea,
and mucositis. Studies indicate that weight loss in
cancer patients ranges from 31% to 87%, and as
weight loss progresses, median survival significantly
decreases®¥. Even before initiating cancer treatment,
patients may experience profound metabolic and
physiological changes, increasing their demand for
both macro- and micronutrients®®. Malnutrition can
be the first clinical sign of cancer and is strongly
associated with increased mortality risk?2>3%43
Additionally, it has been linked to reduced
treatment efficacy, lower quality of life, and poorer
overall survival outcomes **. One of the primary
consequences of progressive weight loss and
nutritional decline in cancer patients is a significant
reduction in survival rates.

Given its profound impact, malnutrition also
influences clinical decision-making regarding
tumor resection, a potentially curative intervention
in cancer treatment*. Moreover, malnutrition has
been shown to lower response rates to

chemotherapy?**’ and increase the risk of
chemotherapy-induced  toxicity*#%.  Cancer
treatments,  including  chemotherapy and

radiotherapy, often induce symptoms that further
impair food intake and quality of life, compounding
the nutritional challenges faced by patients.

In our study, we demonstrated that a three-month
regimen of AAL, AIC, and AOL significantly
improved nutritional markers in cancer patients.

Specifically, we observed statistically significant
increases in serum levels of vitamin B12, vitamin D,
folic acid, hemoglobin, HDL cholesterol, serum
albumin, and magnesium. Concurrently, we
recorded notable decreases in total cholesterol,
triglycerides, LDL cholesterol, HOMA, and HbA1c
values. These findings highlight the potential role
of targeted nutritional supplementation in
improving metabolic and biochemical parameters
in cancer patients.

Preventing and Managing Cancer-Associated
Malnutrition and Cachexia

Cachexia, a specific form of cancer-related
malnutrition, is characterized by progressive and
unintended weight loss, lean body mass reduction,
and muscle wasting*->2.Malnutrition, particularly
cancer cachexia, should be prevented and closely
monitored from the time of initial cancer
diagnosis®. Patients experiencing weight loss
often have significantly decreased nutritional
intake, further exacerbating their condition®. This
study is the first to demonstrate a significant
increase in BMI (from 19.9 = 2.4 to 23.1 + 2.4
kg/m?) following a three-month supplementation
with AAL, AIC, and AOL in cancer patients.
Notably, no adverse effects were observed, and all
patients tolerated the interventions well.

Preventive strategies for cancer cachexia are
crucial, as cachexia remains one of the leading
causes of cancer-related mortality. The prevention
of cachexia observed in our study may be
attributed to the suppression of systemic
inflammation and oxidative stress, which are key
pathophysiological drivers of cancer cachexia>>*’.

Oxidative stress is a common disorder in most
cancer types®®°. Antioxidants are one of the most
common types of dietary supplements and may
help protect against the harmful effects of
chemotherapy®'. Yilmaz et al. have demonstrated
that effective correction of 3 important pathways
in the occurrence of chronic diseases using 3
different products was effective in cancer patients
and chronic diseases".

Inflammation plays a key role in the pathogenesis
of cachexia. An imbalance between pro-
inflammatory cytokines (such as tumor necrosis
factor-a [TNF-a], IL-1, IL-6, interferon-y [IFN-y]) and
anti-inflammatory cytokines (such as IL-4, IL-12, IL-
15) is believed to contribute to the progression of
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cachexia®. In this study, we demonstrated increases
in serum CuZn-SOD (U/ml) (328.4 + 109.5 to 491.9
+ 109.7), GSH-Px (U/ml) (49.2 = 14.8 to 68.7 +
22.3), and FMD (%) (3.2 to 4.6) values, along with
decreases in serum MDA (nmol/ml) (5.8 = 1.9 to
2.5 £ 1.4), hs-CRP (mg/l) (24.5 to 2.8), PTX3 (ng/ml)
(9.4 to 2.1), and ADMA (umol/l) (4.8 = 1.9 to 1.5).
These findings show that the use of AAL, AIC, and
AOL significantly reduces inflammation and
oxidative stress and has beneficial effects on
endothelial dysfunction™.

It is known that serum albumin is one of the most
commonly used methods of assessing nutritional
status in cancer to predict malnutrition as a
predictor of survival in cancer*. Cancer patients
have unique nutritional needs, so providing
nutritional support can help reduce the effects of
cancer-related malnutrition and improve treatment
outcomes®. Even for cancer patients who are not
malnourished before surgery, a 14-day pre-
surgical nutrition therapy significantly improves
their nutritional status and reduces post-surgery
complications compared to patients who did not
receive such support®®. In this study, we
demonstrated increases in serum albumin (g/dl)
(2.1 £ 0.2 to 3.6 = 0.6) As shown in this study,
serum albumin level increased to the normal range
in 3 months.

Séanchez-Lara et al demonstrate that, lung cancer
patients who received high-energy oral nutritional
supplements with eicosatetraenoic acid (a fatty
acid that reduces inflammation) experienced
improved food intake, better body composition,
reduced fatigue, and increased appetite. Physical
function and quality of life measures also showed
improvement®>¢¢. This study showed that AAL,
AIC, and AOL is effective in inhibition of
inflammation, reducing oxidative stress and have
beneficial effects on endothelial disfunction in
terminally ill cancer patients. Avoiding these
mechanisms may prevent cancer cachexia. These
micronutrients should always be considered in
nutritional care of terminally ill cancer patients with
the aim of palliation, which supports nutritional
status, body composition, and quality of life.

Our analyses suggest that the three investigated
mechanisms—improved nutritional status, reduced
inflammatory/oxidative stress biomarkers, and
enhanced endothelial function—are interlinked
and may collectively contribute to extending the

lifespan of patients. By addressing the malnutrition-
induced triggers of inflammation and atherosclerosis,
the nutrients administered in this study appear to
hold promise in slowing disease progression and
potentially enhancing survival outcomes in this
high-risk patient population.

While these findings are promising, the study's
observational design and sample size limit the
strength of the conclusions. There is a clear need
for larger, randomized controlled trials to further
analyze the long-term impact of these supplements
on life expectancy. Future studies should also
investigate the sustainability of the observed
benefits and clarify the precise biological
mechanisms by which nutritional interventions
modulate inflammation and vascular health in
advanced cancer patients.

Conclusion

This study demonstrates that targeted micronutrient
supplementation with three functional food
supplements - Anti-Atherosclerotic Liquid (AAL),
Anti-Inflammatory Capsules (AIC) and Antioxidant
Liquid (AOL) - can effectively address malnutrition-
related appetite loss and weight loss in patients
with advanced metastatic cancer. The intervention
was associated with significant weight gain, higher
body mass index and serum albumin levels, as well
as significantly lower serum markers of
inflammatory (hsCRP and PTX3), oxidative stress
(MDA) and endothelial dysfunction (ADMA). These
biochemical improvements were accompanied by
improved endothelial function as evidenced by
increased flow-mediated dilatation (FMD),
indicating a restoration of cellular homeostasis.

The significant correlations observed between
improved FMD and both reduced markers of
inflammation/oxidative stress and increased levels
of antioxidant enzymes further highlight the critical
role of micronutrient saturation at the cellular level
in counteracting the deleterious effects of cancer
cachexia. Collectively, these findings suggest that
this novel nutritional strategy may not only
improve nutritional status and quality of life but
also prolong survival in terminal cancer patients.
Future research should confirm these findings in
larger, controlled trials and explore integrating
micronutrient-based interventions into standard
oncology care.

© 2025 European Society of Medicine 9
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