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ABSTRACT

In this randomized clinical trial, 100 anemic head and neck cancer survivors in the form
of two groups-A & B, each with 50 patients) were assigned to receive nutritional supplement
(Group A) and a standard ferrous sulfate (Group B) daily for 30 days. Hemoglobin levels, liver and
kidney function tests (LFT, KFT), and imaging studies were assessed at multiple time points. Statistical
analysis was performed using SPSS. A p-value < 0.05 was considered significant.
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INTRODUCTION

Anemia is a prevalent and clinically significant
sequela among survivors of head and neck squamous
cell carcinoma (HNSCC), particularly following
cytotoxic chemoradiotherapy®''. Its etiology is
multifactorial, involving direct myelosuppressive effects
of chemotherapy, radiation-induced marrow damage,
inflammation-driven hepcidin dysregulation, and
nutritional deficiencies. Anemia in this population is
associated with diminished radiosensitivity, increased
tumor hypoxia, impaired functional recovery, and
reduced overall survival and quality of life'2.

Oral ferrous sulfate remains a standard

intervention for chemotherapy-induced iron deficiency
anemia (IDA). However, its therapeutic utility is
frequently constrained by gastrointestinal intolerance,
low compliance, and potential hepatotoxicity, especially
in cancer survivors with compromised systemic
reserves®*. In addition, inflammation-mediated iron
sequestration and hepcidin overexpression may
limit the bioavailability of orally administered iron,
rendering traditional monotherapy insufficient in
functionally iron-deficient patients®.

Some people are using nutritional
supplements that include bioavailable iron from
plants as well as vitamin C, folic acid and vitamin
B'2. Products rich in phytonutrients including those
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made from Moringa oleifera and Spirulina platensis
help regulate immunity and defend against free
radicals which may help prevent complications in
people receiving cancer treatment®’. Also, vitamin C
increases non-heme iron absorption in the intestine,
while folate and cobalamin are important additions to
DNA synthesis during the growth of red blood cells®.

Even though these iron salts make sense
clinically and their use is rising, few studies have
compared them directly to standard iron salts in
people with cancer'?'. As anemia can develop for
post-treatment head and neck cancer survivors,
the current study investigated the hematological
benefits, protection against hepatic and renal
problems and impact on radiographs when using
ferrous sulfate or a plant-based supplement?*.

MATERIALS AND METHODS

The study protocol pertains to the research
sanctioned by the Drug Controller General of India
(DCGI) under protocol number 10/ECJKCI/2024.

Study Design and Population

This open-label, randomized controlled
trial enrolled 100 patients (n=50 in each group)
aged 40-70 years, with a history of head and neck
cancer, completed primary treatment >1 year prior,
and diagnosed with anemia (Hb<12 g/dL).

Inclusion and Exclusion Criteria
Inclusion: Completed cancer treatment,
hemoglobin <12 g/dL, age 40-70 years.

Exclusion: Chronic kidney or liver disease,
recent transfusions, comorbidities affecting iron
metabolism.

Intervention

Group A received a daily nutritional
supplement containing 15 mg plant-based iron,
75 mg vitamin C, 400 mcg folic acid, 1 mcg B12,
Moringa, and Spirulina. Group B received 200 mg
ferrous sulfate (65 mg elemental iron).

Assessments

Hemoglobin, Liver Function Tests (LFT)-
Alanine transaminase (ALT), Aspartate transaminase
(AST), Kidney Function Tests -KFT (creatinine, urea,
eGFR), and radiological exams (X-ray and CT-scan)
were recorded on Day 1, 7, 14, and 30.
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Statistical Analysis

Data were analyzed using SPSS. Shapiro-
Wilk test checked normality. Intergroup comparisons
used unpaired t-tests; intragroup changes used
paired t-tests. One-way ANOVA analyzed longitudinal
data. Significance set at p<0.05.

RESULTS

Hemoglobin Response Over Time

Both treatment groups exhibited a progressive
increase in hemoglobin concentrations over the 30-
day study period as shown in the Fig. 1. In Group
A, hemoglobin levels rose from 10.2 + 0.8 g/dL at
baseline to 11.3 + 0.7 g/dL on Day 7, 12.0 + 0.6 g/dL
on Day 14, and 12.8 + 0.5 g/dL by Day 30. In contrast,
Group B demonstrated a less pronounced increase,
with hemoglobin values rising from 10.1 + 0.9 g/dL at
baseline to 10.7 + 0.8 g/dL on Day 7, 11.1 + 0.7 g/dL
on Day 14, and 11.4 + 0.6 g/dL at the end of the study.

Statistically significant differences in
hemoglobin levels between the two groups were
observed starting from Day 7 (p<0.05), becoming
more pronounced by Day 14 (p<0.01), and reaching
high statistical significance by Day 30 (p<0.001).The
rate and magnitude of hemoglobin recovery were
consistently greaterin Group A, suggesting superior
efficacy of the nutritional supplement over standard
iron therapy.

Fig. 1. Hemoglobin levels trends over time

Liver Function Test (LFT) Parameters

Liver function parameters were measured
at the end of the study (Day 30) to assess the
hepatotoxic potential of both treatments (Fig. 2).
Group A maintained stable hepatic enzyme levels
with ALT at 29 + 5 U/L and AST at 27 + 4 U/L, and
total bilirubin at 0.8 = 0.1 mg/dL. In contrast, Group
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B showed elevated enzyme levels with ALT at 44 +
6 U/L, AST at 40 + 5 U/L, and bilirubin at 1.1 + 0.2
mg/dL. These differences were statistically significant
(p<0.05), indicating a mild hepatic burden associated
with ferrous sulfate therapy that was not observed
with the nutritional supplement.

Fig. 2. LFT results for nutritional and ferrous sulfate

Kidney Function Test (KFT) Parameters

Renal function was also evaluated on Day
30. As presented in Fig. 3 Group A exhibited stable
renal parameters, with serum creatinine at 0.9 + 0.1
mg/dL, urea at 26 + 3 mg/dL, and an eGFR of 90 +
5 mL/minute. Conversely, Group B presented signs
of mild renal impairment with serum creatinine at
1.2 + 0.2 mg/dL, urea at 34 + 4 mg/dL, and a
reduced eGFR of 78 + 6 mL/minute. The intergroup
differences in all parameters were statistically
significant (p<0.05), suggesting that ferrous sulfate
may exert a mild nephrotoxic effect not seen with the
nutritional supplement.

Fig. 3. KFT results for nutritional and ferrous sulfate
Radiological Assessment
Radiological evaluations were performed to
monitor any disease progression or systemic effects’s.
CT scans in both groups showed no evidence of
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tumor recurrence or new lesions.In the report of CT
scan the soft tissue density space occupying mass
lesion in posterior. Lesion is also involving right
side of soft plate and lateral oropharyngeal walls.
Fibrofatty planes between hyoid bone and epiglottis
are lost. Bone integrity was preserved in the majority
of patients'®'”. However, X-ray findings revealed mild
osteopenia in 10% of patients in Group B, potentially
indicating subclinical micronutrient imbalance or iron
overload due to ferrous sulfate. No such findings were
noted in Group A.

Fig. 4. Radiological evaluations using X-rays

Summary of Statistical Analysis

Shapiro-Wilk tests confirmed the normal
distribution of hemoglobin data'® in both groups,
validating the use of parametric tests as shown in
Fig. 5. Unpaired t-tests revealed significant between-
group differences in hemoglobin at all time points
from Day 7 onwards (Fig. 6). Paired t-tests within
each group confirmed significant hemoglobin
increases over time. One-way ANOVA showed highly
significant temporal changes in hemoglobin for
both groups (Group A: F=792.02, p< 0.0001; Group
B:F=272.96, p<0.0001), with greater effect size and
consistency in Group A.

Fig. 5. Distribution of hemoglobin data by Shapiro-Wilk tests
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Fig. 6. Unpaired t-tests results

Fig. 7. Paired t-tests within each group

Fig. 8. One-way ANOVA analysis
DISCUSSION

This randomized clinical study compared
the efficacy and safety of a plant-based nutritional
supplement to standard ferrous sulfate in the
management of anemia among head and neck
cancer survivors. The findings demonstrate that the
nutritional supplement not only led to a significantly
greater and more consistent increase in hemoglobin
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levels but also exhibited superior hepatic and renal
safety profiles.

The hemoglobin trajectory observed in
Group A, which received the nutritional formulation,
revealed a steady and statistically significant
improvement from baseline to Day 30. This suggests
enhanced iron utilization, possibly attributed to the
synergistic action of plant-based elemental iron,
vitamin C, folic acid, and vitamin B12. Vitamin C
enhances non-heme iron absorption by reducing
ferric to ferrous iron in the gastrointestinal tract,
while folate and B12 are essential for DNA synthesis
in rapidly proliferating erythroid progenitors. The
inclusion of Moringa oleifera and Spirulina platensis,
both known for their high bioavailable iron content
and antioxidant properties, may further contribute to
the observed hematological response by mitigating
oxidative stress-induced erythrocyte damage-a
common phenomenon in cancer survivors’ post-
chemotherapy or radiotherapy’?.

In contrast, although Group B (ferrous
sulfate) showed a rise in hemoglobin levels, the
magnitude and rate of increase were comparatively
blunted. This is consistent with prior literature noting
that ferrous sulfate, while effective, is often limited by
poor bioavailability and gastrointestinal side effects
that reduce adherence*. Additionally, functional iron
deficiency due to inflammation-mediated hepcidin
upregulation in cancer patients may limit the release
of iron from stores, further compromising the
effectiveness of ferrous salts®.

Beyond hematologic response, the hepatic
and renal safety profiles markedly favored the
nutritional supplement. Mild elevations in ALT, AST,
and serum creatinine observed in the ferrous sulfate
group, though clinically manageable, reflect a potential
subclinical burden on hepatic and renal systems?3,
This is particularly relevant in cancer survivors with
comorbidities or residual organ vulnerability post-
treatment. The stability of these parameters in Group
A underlines the tolerability and systemic safety of the
nutritional approach, making it more suitable for long-
term use in this population.

Radiological assessments, while not the
primary endpoint, provided reassuring evidence of
oncologic stability, with no signs of recurrence or
metastasis in either group. Interestingly, incidental
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findings of mild osteopenia in 10% of patients in
Group B may be related to iron-induced oxidative
stress or micronutrient imbalance, supporting the
need for a more holistic approach to supplementation
in cancer care?.

The findings of this study are aligned
with emerging perspectives in supportive oncology
care, which advocate for integrated, nutrient-based
therapies tailored to the metabolic and physiological
needs of cancer survivors. While intravenous iron and
erythropoiesis-stimulating agents remain options,'%2°
they are resource-intensive and carry notable risks. A
safe, effective, and orally bioavailable alternative like
the nutritional supplement studied here could serve
as a first-line or adjunctive treatment, particularly in
outpatient survivorship clinics.

However, the study is not without limitations.
The relatively short duration of follow-up (30 days)
may not capture long-term outcomes, such as
sustained hemoglobin correction or delayed adverse
effects. Because serum ferritin, transferrin saturation
and hepcidin levels are absent, it is difficult to
understand the mechanisms at work?'?2, Even so,
the open-label style can result in some bias, though
scientists attempt to hide the analysis.

Yet, the similarity in results among
hematological, biochemical and imaging parameters
suggests that supplementation is better than ferrous
sulfate in this case. Because of these findings, better
anemia management protocols in oncology should
focus on what is best for the patient, safety and their
quality of life.

CONCLUSION

The study clearly demonstrated that using
a plant-based supplement instead of ferrous sulfate
gives better and safer results for people dealing
with anemia after head and neck cancer surgery.
People who took the nutritional supplement showed
a higher and faster rise in hemoglobin, along with
a safe profile for their liver and kidneys. Instead,
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using ferrous sulfate could cause liver and kidney
markers to go slightly higher and infection might
show up in images.

The nutritional intervention works well
due to its broad composition which contains
non-heme iron, along with hematopoietic cofactors
such as vitamin C, folic acid and vitamin B12, plus
antioxidant botanical components such as Moringa
and Spirulina. This way of thinking addresses lack
of iron and also the many causes of anemia found
in cancer survivors such as inflammation, excessive
stress and nutritional deficiencies.

Because they work well, are safe for most
patients and encourage compliance, nutritional
supplements are a suitable initial or additional therapy
for anemia in people who have had cancer. The results
emphasize that we should reconsider our methods
for treating anemia and add micronutrient-based
formulas to the usual care after cancer treatment.

In future, more extensive research should
involve multiple centers’ participation, continue
monitoring for longer and incorporate iron function
biomarkers, scores for quality of life and cost analyses
to support these findings. Individualized care plans
focused on nutrition may reshape how cancer
survivors receive support, allowing them to do better
while also dealing with fewer treatment side effects.

ACKNOWLEDGEMENT

| would like to express my gratitude to the
Director, J. K. Cancer Institute, Kanpur for all the
support, instructions & encouragement that | received
throughout the completion of my research paper.

Funding statement
There was no funding support from any
agency & organization.

Conflict of interest
No conflict of interest among all the authors.

REFERENCES

1. Melo-Alvim C., Pretreatment hemoglobin
levels as a prognostic factor in patients
with locally advanced head and neck
squamous cell carcinoma., Rep Pract Oncol
Radiother., 2020, 25(5), 768—771.https://doi.

org/10.1016/j.rpor.2020.05.003.

2. Alvarez YE., SEOM clinical guidelines for
anaemia treatment in cancer patients (2020).,
Clin Transl Oncol., 2021, 23(5), 931-944.
https://doi.org/10.1007/s12094-021-02580-2.



10.

11.

12.

TIWARI et al., Orient. J. Chem., Vol. 41(4), 1397-1403 (2025)

Abdel-Razeq H., Treatment of anemia in
cancer patients undergoing chemotherapy
with intravenous ferric carboxymaltose without
erythropoiesis-stimulating agents., Ther Adv
Med Oncol., 2020, 12, 1758835920953292.
https://doi.org/10.1177/1758835920953292.
Krayenbuehl PA., Intravenous iron for
the treatment of fatigue in nonanemic,
premenopausal women with low serum
ferritin concentration., Blood., 2011,
118(12), 3222-3227 .https://doi.org/10.1182/
blood-2011-02-336347.

Bozzini C., Anemia in patients receiving
anticancer treatments: Focus on novel
therapeutic approaches., Front Oncol.,
2024, 14, 1380358.https://doi.org/10.3389/
fonc.2024.1380358.

Kumar D., Nutritional supplements in the
treatment of iron-deficiency anemia: A
Review., Pharmacogn Rev., 2017, 11(21), 45—
48.https://doi.org/10.4103/phrev.phrev_5_17.
Priti M., Spirulina: A potential nutritional
supplement in anemia treatment., J Diet
Suppl., 2020, 17(3), 283-297.https://doi.org/
10.1080/19390211.2019.1606737.

Teucher B.; Olivares M., Cori H. Enhancers
of iron absorption: Ascorbic acid and other
organic acids., Int J Vitam Nutr Res., 2004,
74(6), 403—419. https://doi.org/10.1024/0300-
9831.74.6.403.

Udwig H.; Van Belle S.; Barrett-Lee P; The
European Cancer Anaemia Survey (ECAS):
a large, multinational, prospective survey
defining the prevalence, incidence, and
treatment of anaemia in cancer patients., Eur
J Cancer., 2004, 40, 2293-306.

Beale AL.; Penney MD.; Allison MC. The
prevalence of iron deficiency among patients
presenting with colorectal cancer., Colorectal
Dis., 2005, 7, 398—-402.

Kuvibidila SR.; Gauthier T.; Rayford W. Serum
ferritin levels and transferrin saturation in men
with prostate cancer., J Natl Med Assoc.,
2004, 96, 641-9.

Krayenbuehl PA.; Battegay E.; Breymann C;
Intravenous iron for the treatment of fatigue in
nonanemic, premenopausal women with low
serum ferritin concentration., Blood., 2011,
118, 3222—7.

13.

14.

15.

16.

17.

18.

19.

20.

21.

1402

Ramachandran P.; Kalaivani K. Prevalence of
anaemia in India and strategies for achieving
Sustainable Development Goals (SDG)
target., Proc Indian Natl Sci Acad., 2018, 84,
899-912.

World Health Organization. The Global
Prevalence of Anaemia 2011. Geneva:
WHO;2015.:http://www.who.int/nutrition/
publications/micronutrients/global_
prevalence_anaemia/en/ [cited 2021 Jan 20].
Ministry of Health and Family Welfare. National
Family Health Survey (NFHS-4), India Fact
Sheet. Available from: http:/rchiips.org/nfhs/
pdf/NFHS4/India.pdf [cited 2021 Jan 20].
Raghavan V.; Manuprasad A.; Kumar PBS.;
Raj Z.; Shenoy PK.; Nair CK. Health-related
quality of life in patients with multiple myeloma
on novel agents: Report from a tertiary cancer
center in rural India., Cancer Res Stat Treat.,
2018, 1, 92-5.

Asthana S.; Bhatia S.; Dhoundiyal R.; Labani
SP; Garg R.; Bhatnagar S. Quality of life and
needs of the Indian advanced cancer patients
receiving palliative care., Cancer Res Stat
Treat., 2019, 2, 138—44.

Ludwig H.; Van Belle S.; Barrett-Lee P;
Birgegard G.; Bokemeyer C.; Gascon P,
The European Cancer Anaemia Survey
(ECAS): a large, multinational, prospective
survey defining the prevalence, incidence,
and treatment of anaemia in cancer patients.,
Eur J Cancer., 2004, 40(15), 2293-306.
doi:10.1016/j.ejca.2004.06.019.

U.S. Department of Health and Human
Services, National Institutes of Health,
National Cancer Institute. Common
Terminology Criteria for Adverse Events
(CTCAE) v5.0. Published November 27, 2017.
Accessed March 9, 2018.

Miller KD.; Siegel RL.; Lin CC.; Mariotto AB.;
Kramer JL.; Rowland JH.; Cancer treatment
and survivorship statistics, 2016., CA Cancer
J Clin., 2016, 66(4), 271-289.

Kline RM.; Arora NK_; Bradley CJ.; Brauer M.;
Graves DL.; Buchanan Lunsford N.; Long-
term survivorship care after cancer treatment:
Summary of a 2017 National Cancer Policy
Forum Workshop., J Nat/ Cancer Inst., 2018,
110(12), 1300-1310.



22.

23.

TIWARI et al., Orient. J. Chem., Vol. 41(4), 1397-1403 (2025)

Fitzmaurice C.; Allen C.; Barber RM.;
Barregard L.; Bhutta ZA.; Brenner H.; Global,
regional, and national cancer incidence,
mortality, years of life lost, years lived with
disability, and disability-adjusted life-years
for 32 cancer groups, 1990 to 2015: A
systematic analysis for the Global Burden
of Disease Study., JAMA Oncol., 2017, 3(4),
524-548.

Effinger KE.; Stratton KL.; Fisher PG.; Ness

24.

1403

KK.; Smith SA.; Robison LL.; Long-term
health and social function in adult survivors
of paediatric astrocytoma: A report from the
Childhood Cancer Survivor Study., Eur J
Cancer., 2019, 106, 171-180.

Lee YH.; Goo-Yoshino S.; Lew HL.; Lee MY.
Social participation in head and neck cancer
survivors with swallowing disorder: WHO
Disability Assessment Schedule 2.0 study.,
Head Neck., 2020, 42(5), 905 -912.



