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ABSTRACT

A simple, rapid, accurate and precise isocratic reversed phase high performance liquid chromatographic method
has been developed and validated for simultaneous estimation of Decitabine and Cedazuridine in tablet dosage
form. The chromatographic separation was carried out on Zorbax C18 column (150 mm x 4.6 mm I.D., 5
um particle size) with a mixture of 0.01N potassium dihydrogen phosphate buffer and acetonitrile in the ratio
of 65:35% v/v as a mobile phase at a flow rate of 1.0 mL/min. UV detection was performed at245 nm. The
retention times were 2.263 minutes and 3.001 minutes for Decitabine and Cedazuridine respectively. Calibration
plots were linear (r2=0.999 for both Decitabine and Cedazuridine respectively) over the concentration range
of 8.75-52.5 pg/mL for Decitabine and 25-150 pg/mL for Cedazuridine. The method was validated for linearity,
precision, accuracy, ruggedness and robustness. The proposed method was successfully used for simultaneous
estimation of Decitabine and Cedazuridine in tablet dosage form. Validation studies revealed that the
proposed method is specific, rapid, reliable and reproducible. The high % recovery and low % RSD
confirms the suitability of the proposed method for routine quality control analysis of Decitabine and
Cedazuridine in bulk and tablet dosage form

KEYWORDS: Decitabine, Cedazuridine, Validation, HPLC, Cedazuridine, decitabine, ICH guidelines.

INTRODUCTION

The simultaneous estimation of decitabine and
cedazuridine using Reverse Phase High- Performance
Liquid Chromatography (RP-HPLC) is a critical
analytical approach, especially in the field of
pharmaceutical research and development. Both
decitabine and cedazuridine are used in the treatment of
myelodysplastic syndromes and other hematological
disorders.

Decitabine is a nucleoside analog that functions as a
DNA demethylating agent, commonly used as a
chemotherapy drug. It works by inhibiting DNA
methyltransferase, thus reactivating tumor suppressor
genes. On the other hand, cedazuridine is a cytidine
deaminase inhibitor that is often co-administered with
decitabine to enhance its bioavailability by preventing
the breakdown of decitabine in the gastrointestinal tract.

OBJECTIVE

The objective of using RP-HPLC for the simultaneous
estimation of both compounds is to develop a reliable,
precise, and accurate method that can efficiently analyze
these drugs in pharmaceutical formulations. The method
aims to achieve both high sensitivity and specificity for

both drugs, ensuring that they can be quantified in the
presence of excipients and other potential interfering
substances in complex formulations.

Significance

1. Bioavailability Improvement: Cedazuridine
enhances the bioavailability of decitabine, which can
improve therapeutic outcomes. Accurate quantification of
both drugs is essential to ensure the right therapeutic
dose.

2. Pharmaceutical Quality Control: RP-HPLC
allows for quality control during manufacturing
processes and ensures consistency in the final product.

3. Regulatory Compliance: The method can be used
for the analysis of drug formulations to comply with
regulatory guidelines, including those set by agencies
such as the FDA or EMA.

This method is advantageous due to its high sensitivity,
simplicity, and ability to separate compounds with
similar structures in a single run. RP-HPLC can also
detect impurities or degradation products, which are
important for ensuring the stability and safety of
pharmaceutical products.
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cedazuridine chemically described as(4R)-1-
[(2R,4R,5R)-3,3-difluoro-4- hydroxy-5-
(hydroxymethyl)oxolan-2 -yl]-4 -hydroxy-1, 3 -

diazinan-2-one.

Its empirical formula is
molecular weight 268.217.

CgH14F2N20O5 and is

Cedazuridine is a cytidine deaminase inhibitor co
administered with the hypomethylating agentdecitabine
for the treatment of variable forms of myelodysplastic
syndrome.

Class: Cytidine deaminase inhibitor.

Mechanism of Action:Cedazuridine is an inhibitor of
cytidine deaminase, an enzyme that breaks down
decitabine. By inhibiting this enzyme, Cedazuridine
increases the bioavailability of decitabine when taken
orally, as it prevents its rapid breakdown in the
gastrointestinal tract and liver.

Use

Cedazuridine is combined with decitabine in an oral
formulation (called Inqovi) to treat MDS and AML,
providing patients an easier alternative to intravenous
decitabine treatment. This combination allows decitabine
to remain effective even when administered orally,
offering greater convenience for patients who might
prefer oral medications or who have difficulty with
intravenous therapy.

Administration

Cedazuridine is typically given in combination with
decitabine in an oral formulation.

* Cedazuridine chemically described as (4R)-1-
[(2R,4R,5R)-3,3-difluoro-4-

*  hydroxy-5-(hydroxymethyl)oxolan- 2-yl]-4-
hydroxy-1,3-diazinan-2-one. empirical formula is
C9H14F2N205 and molecular weight 268.217.

* Cedazuridine is a cytidine deaminase inhibitor
coadministered with the hypomethylating agent
decitabine for the treatment of variable forms of myelo
dysplastic syndrome.

Combination of Decitabine and Cedazuridine

Brand Name: Inqovi Indications

The combination is used for the treatment of MDS and
AML, particularly in patients who are not candidates for
intravenous therapy.

Advantages

1. The main advantage of this combination is the
ability to administer decitabine orally, making it
easier for patients to manage

2. their treatment at home rather than in a clinical
setting.

3. The combination improves the overall convenience
of decitabine therapy without compromising its
efficacy.

Side Effects

Common side effects of this combination include

1. low blood cell counts (which can lead to an
increased risk of infections, bleeding, or anemia)

2. fatigue,

3. nausea, and vomiting.

4. Long-term use can also result in an increased risk of
developing other types of cancer due to the nature of
the drug's mechanism in altering DNA.

The objective of using Decitabine and Cedazuridine
together is primarily to treat hematologic malignancies,
particularly myelodysplastic syndromes (MDS) and
acute myeloid leukemia (AML), with a focus on
improving patient convenience and maintaining the
efficacy of the treatment.

Key Objectives of Decitabine and Cedazuridine
Combination 1.Effective Treatment for MDS and AML.
Decitabine, as a DNA methyltransferase inhibitor,
helps reprogram abnormal bone marrow cells in diseases
like MDS and AML. It works by reactivating tumor
suppressor genes silenced by abnormal DNA
methylation.

Cedazuridine enhances the bioavailability of decitabine
when taken orally by inhibiting the cytidine deaminase
enzyme, which normally breaks down decitabine in the
body. This combination allows decitabine to maintain its
therapeutic effect when taken in oral form.

2. Oral Administration for Improved Patient
Convenience
One of the primary objectives of combining

Cedazuridine with Decitabine is to provide an oral
formulation (Inqovi) that makes it more convenient for
patients to take their medication at home, rather than
requiring intravenous administration of decitabine in a
clinical setting. This improves patient adherence and
quality of life by eliminating frequent hospital visits for
IV infusions.

3. Minimize Toxicity and Side Effects

While both decitabine and cedazuridine can have side
effects (e.g., low blood cell counts, fatigue, nausea),
using Cedazuridine helps optimize the dosing and
bioavailability of decitabine, allowing for more
controlled and consistent treatment. This approach can
potentially reduce the risk of underdosing or unnecessary
toxicity by ensuring that sufficient levels of decitabine
are available for therapeutic action.

4. Promote Cancer Cell Differentiation

Decitabine works by reactivating tumor suppressor
genes that are silenced due to hypermethylation in cancer
cells. This process encourages abnormal cancerous cells
in the bone marrow to mature into normal, functional
blood cells, improving hematopoiesis (blood cell
production), which is often impaired in conditions like
MDS.
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5. Provide an Alternative for Patients Not Suitable for
1V Decitabine

Many patients with MDS or AML, especially older
patients or those with comorbidities, may not be ideal
candidates for intravenous chemotherapy. The oral
combination therapy of decitabine and cedazuridine
offers a suitable option for such patients, facilitating
treatment adherence without the need for intravenous
infusions.

Both decitabine and cedazuridine are available in
specific formulations that are designed to optimize their
therapeutic effects, particularly for conditions like
myelodysplastic ~ syndromes (MDS) and other
hematological disorders. Here's an overview of the
available forms for both drugs:

Decitabine

Decitabine is typically available in the following forms.
1. Injection (IV Formulation)

o Decitabine is often available as an intravenous (IV)
injection for use in clinical settings.

o It is generally administered over a period of time
(such as 1 hour) by healthcare professionals.

o Common concentrations include 50 mg per vial.

2. Oral Formulation (in combination with
cedazuridine)

o Decitabine is also available in an oral form, but it is
co-formulated with cedazuridine to enhance its
bioavailability and prevent its rapid breakdown in the
gastrointestinal tract.

o Decitabine 35 mg / Cedazuridine 100 mg: This
combination formulation is marketed under the brand
name *'Ingovi®.

o The combination is used for the treatment of
myelodysplastic syndromes (MDS) and provides a more
convenient oral option for patients.

Cedazuridine

Cedazuridine is not typically available as a standalone
drug in most markets. Instead, it is co- formulated with
decitabine to improve the pharmacokinetics of
decitabine. As mentioned earlier, the oral combination
of decitabine and cedazuridine is marketed under the
brand name Ingovi.

Ingovi is the primary approved formulation for patients
who need an oral alternative to intravenous decitabine.
The co-formulation allows for a fixed-dose combination
of both drugs to be taken by mouth, offering the
convenience of oral administration.

Key Points

e Decitabine: Available as an injectable solution (1V)
or as part of an oral combination with cedazuridine.

e Cedazuridine: Available only in combination with
decitabine in an oral fixed-dose form.

This combination therapy aims to improve patient

compliance and treatment outcomes by providing a more
patient-friendly oral option compared to the standard
intravenous decitabine treatment.

MOA

The mechanism of action of decitabine and
cedazuridine are closely related due to their combined
use in treatment. Let’s break down how each of these
agents works, both individually and synergistically:

Decitabine

Decitabine is a cytosine nucleoside analog, which
means that it mimics a naturally occurring nucleoside,
cytosine, in DNA. Here’s how it works.

1. Incorporation into DNA

o Once administered, decitabine is metabolized and
incorporated into the DNA during the S-phase of the cell
cycle. It specifically incorporates into newly synthesized
DNA strands.

2. DNA Methylation Inhibition:

o Decitabine is a potent DNA methyltransferase
inhibitor. It inhibits the enzyme DNA methyltransferase
(DNMT), which is responsible for adding methyl groups
to cytosine residues in the CpG islands of the promoter
regions of genes.

o Methylation of CpG sites typically silences gene
expression, including tumor suppressor genes. By
inhibiting DNA  methyltransferase, decitabine
demethylates the DNA and reactivates these silenced
genes, such as tumor suppressor genes, which can lead to
the inhibition of tumor growth.

3. Induction of Apoptosis

o In addition to reactivating silenced genes, the
inhibition of DNA methylation can lead to genetic
instability and the induction of apoptosis (programmed
cell death) in malignant cells.

o This makes decitabine an effective drug for treating
cancers, particularly hematological malignancies such as
myelodysplastic syndromes (MDS).

Cedazuridine
Cedazuridine is a cytidine deaminase inhibitor. Its role
is complementary to decitabine:

1. Inhibition of Cytidine Deaminase

o Cedazuridine specifically inhibits the enzyme
cytidine deaminase, which normally breaks down
nucleoside analogs like decitabine in the liver and
gastrointestinal tract.

o Cytidine deaminase converts decitabine into an
inactive metabolite, thereby reducing its bioavailability
and therapeutic effect when administered orally.

2. Enhanced Bioavailability of Decitabine

o By inhibiting cytidine deaminase, cedazuridine
prevents the premature breakdown of decitabine,
allowing more decitabine to remain intact and available
for absorption into the bloodstream when taken orally.
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o  This combination improves the oral bioavailability
of decitabine, making it a more effective oral treatment
option for patients who otherwise would have to rely on
IV administration.

Synergistic Mechanism (in combination)

The combination of decitabine and cedazuridine works
synergistically to increase the therapeutic effect while
providing a more convenient oral formulation.

e Decitabine acts as a DNA demethylating agent to
reprogram  tumor cells by inhibiting DNA
methyltransferases, leading to the activation of tumor
suppressor genes and inducing cell death.

e Cedazuridine prevents the breakdown of decitabine
by inhibiting cytidine deaminase, thereby increasing
decitabine's bioavailability and efficacy, especially when
taken orally.

This combination is particularly important for conditions
like myelodysplastic syndromes (MDS), where patients
may benefit from a less invasive oral treatment
compared to intravenous chemotherapy.

In Summary

o Decitabine: A DNA demethylating agent that
reactivates tumor suppressor genes and induces apoptosis
in malignant cells.

e Cedazuridine: A cytidine deaminase inhibitor that
enhances the bioavailability of decitabine by preventing
its breakdown.

Together, they offer a more effective and patient-friendly
treatment option for MDS and other hematological
conditions.

Structure-Activity Relationship (SAR) of Decitabine
and Cedazuridine

The Structure-Activity Relationship (SAR) is a
concept that explores how the chemical structure of a
molecule influences its biological activity. Let’s break
down the SAR for both decitabine and cedazuridine to
understand how their structures contribute to their
mechanisms of action.

1. Decitabine

Chemical Structure

o Decitabine is a cytosine nucleoside analog
(specifically, a deoxycytidine analog).

e It has a pyrimidine ring structure similar to
cytosine, but with a fluorine atom at the 5-position of
the pyrimidine ring (replacing a hydrogen atom).

e This modification increases its resistance to
degradation by cytidine deaminase (the enzyme
responsible for degrading cytosine analogs).

Key Structural Features

e Pyrimidine Ring: This is the base of the nucleoside
and is crucial for its interaction with DNA. The base
mimics cytosine, allowing decitabine to be incorporated
into DNA during replication.

o Deoxy Sugar: The presence of a deoxyribose sugar
(lacking a 2'-OH group) is important for its ability to be
incorporated into DNA, as opposed to RNA, preventing
transcription but facilitating DNA repair mechanisms.

e  Fluorine Substitution: The fluorine atom at position
5 in the pyrimidine ring is the key modification that
distinguishes decitabine from natural cytosine. This
modification provides resistance to cytidine deaminase,
an enzyme that would normally degrade cytosine-based
nucleoside analogs. This increases the half-life of
decitabine in the bloodstream.

SAR Insights

e The fluorine substitution at the 5-position plays a
significant role in enhancing the stability and potency of
decitabine. By preventing the breakdown of decitabine
by cytidine deaminase, this modification ensures that
decitabine remains active longer and can effectively
incorporate into DNA.

e The deoxyribose sugar is essential for its activity in
DNA, as it allows decitabine to integrate into DNA in
place of normal cytosine. This leads to the inhibition of
DNA methyltransferase and reactivation of tumor
suppressor genes.

2. Cedazuridine

Chemical Structure

e  Cedazuridine is a cytidine deaminase inhibitor and
a cytidine analog.

e Its structure closely resembles cytidine, but it has a
modified ring structure

designed to inhibit the enzyme cytidine deaminase.

Key Structural Features

e Cytidine Backbone: Cedazuridine mimics cytidine,
a natural nucleoside, which is normally a substrate for
cytidine deaminase.

¢ Modification for Enzyme Inhibition: The
modification in cedazuridine’s structure makes it a
competitive inhibitor of cytidine deaminase, the
enzyme that normally deaminates cytidine (and other
cytidine analogs like decitabine).

o Cedazuridine’s structural modification is subtle but
effective in blocking the active site of cytidine
deaminase, thereby preventing the deamination of
cytidine and its analogs.

SAR Insights

e  The structural similarity between cedazuridine and
cytidine allows it to act as an inhibitor of cytidine
deaminase, an enzyme that would otherwise metabolize
decitabine into an inactive form.

e Cedazuridine’s inhibition of cytidine deaminase
increases the bioavailability of decitabine, allowing
decitabine to reach its target sites (such as the bone
marrow) more effectively when taken orally.

Combined SAR of Decitabine and Cedazuridine
When used together, decitabine and cedazuridine
complement each other’s actions, with each drug playing
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a distinct role in the mechanism of action.
e Decitabine’s nucleoside analog structure enables
it to be incorporated into DNA, where it inhibits DNA

methyltransferases and reactivates silenced tumor
suppressor genes.
e Cedazuridine’s modified cytidine structure

inhibits cytidine deaminase, preventing the degradation
of decitabine and allowing it to remain bioavailable for
therapeutic effect.

Thus, the structural modifications in both drugs are
specifically designed to enhance their therapeutic
activity.

e Decitabine’s fluorine substitution increases
stability and ensures effective incorporation into DNA.

e Cedazuridine’s modification blocks decitabine
degradation and increases its efficacy.

SUMMARY

e Decitabine: Its structure, especially the fluorine
atom at position 5 of the pyrimidine ring, allows it to
avoid degradation by cytidine deaminase and facilitates
its incorporation into DNA, where it acts as a DNA
demethylating agent.

e Cedazuridine: Its structure mimics cytidine but
includes modifications that make it a potent inhibitor of

cytidine deaminase, protecting decitabine from
premature degradation and enhancing its oral
bioavailability.

The synergy between their structural modifications
allows for the effective oral treatment of diseases like
myelodysplastic syndromes (MDS).

Pharmacokinetics of Decitabine and Cedazuridine
Pharmacokinetics refers to the absorption, distribution,
metabolism, and excretion (ADME) of a drug, which
plays a crucial role in determining its efficacy, dosing,
and overall therapeutic outcome. Let's break down the
pharmacokinetic ~ profiles  of  decitabine  and
cedazuridine, both individually and in combination, to
understand how they behave in the body.

1. Decitabine (Pharmacokinetics)

Absorption

e Intravenous Administration (IV): Decitabine is
typically administered intravenously (IV) in a clinical
setting, where it is directly absorbed into the
bloodstream. This eliminates the need for absorption
through the gastrointestinal tract.

e Oral Bioavailability: When administered orally (in
combination with cedazuridine), decitabine has poor
bioavailability due to rapid degradation by cytidine
deaminase in the gastrointestinal tract and liver. This is
one of the key reasons why it is often given
intravenously.

Distribution
e Volume of Distribution (Vd): Decitabine has a
moderate volume of distribution, meaning it is distributed

into various tissues, including the bone marrow, liver,
and kidneys.

e Plasma Protein Binding: Decitabine has low
plasma protein binding (approximately 10-20%),
meaning a large proportion of the drug remains free in
the bloodstream and available for action.

Metabolism

e Cytidine Deaminase (CD): The primary metabolic
pathway for decitabine involves its degradation by
cytidine deaminase in the liver and gastrointestinal tract,
converting decitabine to its inactive form. This is why
decitabine has low oral bioavailability when used alone.

e Other Metabolites: In addition to cytidine
deaminase, decitabine may undergo other enzymatic
reactions, but these are secondary pathways.

Elimination

o Half-life: The half-life of decitabine is relatively
short, typically around 0.5 to 1.5 hours in patients. This
short half-life can limit its efficacy, especially if it’s
rapidly metabolized in the body.

o Excretion: Decitabine is primarily excreted in the
urine, with a small fraction being eliminated unchanged,
and the rest excreted as metabolites.

2. Cedazuridine (Pharmacokinetics)

Absorption

e Oral Bioavailability: Cedazuridine is well absorbed
when administered orally, and it plays a critical role in
enhancing the bioavailability of decitabine when used
together.

¢ Enhancing Decitabine Absorption: The purpose of
combining cedazuridine with decitabine is to prevent
cytidine deaminase from degrading decitabine in the
gastrointestinal tract, improving the bioavailability of
decitabine significantly when taken orally.

Distribution

e Volume of Distribution (Vd): Cedazuridine is
distributed in the plasma and throughout the body, but its
volume of distribution is less well-documented compared
to decitabine.

e Plasma Protein Binding: Cedazuridine has
moderate plasma protein binding, which allows some of
it to remain free in circulation, ready to exert its
inhibitory effects on cytidine deaminase.

Metabolism

e Cytidine Deaminase Inhibition: Cedazuridine's
primary mechanism of action is to inhibit cytidine
deaminase, an enzyme that would normally break down
cytidine and nucleoside analogs like decitabine. As a
result, cedazuridine has a longer half-life than
decitabine.

e Other Metabolites: Cedazuridine is metabolized
primarily in the liver, but its metabolites and detailed
pharmacokinetic profile are less well-characterized in
comparison to decitabine.
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Elimination

e Half-life: The half-life of cedazuridine is longer than
that of decitabine, allowing it to have a sustained
inhibitory effect on cytidine deaminase. It generally has a
half-life of around 6 to 10 hours.

e Excretion: Cedazuridine is primarily excreted by the
kidneys. It undergoes renal elimination, with some
metabolites being excreted in the urine.

3. Pharmacokinetics of the Combination (Decitabine
+ Cedazuridine)

When decitabine is combined with cedazuridine, the
pharmacokinetics of both drugs are influenced by their
synergistic interaction.

e Improved Oral Bioavailability: The most
significant pharmacokinetic effect of the combination is
the enhanced bioavailability of decitabine.
Cedazuridine inhibits cytidine deaminase, the enzyme
that normally degrades decitabine, allowing a larger
portion of decitabine to reach systemic circulation.

o Decitabine’s oral bioavailability significantly
improves in the presence of cedazuridine, meaning that a
higher amount of the drug reaches the bloodstream after
oral administration.

o Dosing Regimen: The combination formulation of
decitabine and cedazuridine (e.g., Inqovi) is designed for
oral administration, making it more convenient for
patients. Cedazuridine is dosed at a higher amount (100
mg) than decitabine (35 mg) to ensure adequate
inhibition of cytidine deaminase and maximize the
effectiveness of decitabine.

e Clearance: The combined drugs likely have altered
clearance rates compared to when either drug is given
alone. Since cedazuridine increases the systemic
concentration of decitabine, the two drugs must be
carefully dosed to avoid potential toxicity while ensuring
therapeutic efficacy.

Summary of Pharmacokinetics
Decitabine

e Route of Administration:
combined with cedazuridine).

e Absorption: Poor oral
cytidine deaminase metabolism).
e Distribution: Moderate volume of distribution; low
plasma protein binding.

o  Metabolism: Primarily metabolized by cytidine
deaminase.

e Half-life: Short (0.5-1.5 hours).

e  Excretion: Primarily renal excretion.

IV or oral (when

bioavailability (due to

Cedazuridine

¢ Route of Administration: Oral.

e Absorption: Well-absorbed orally.

e Distribution: Moderate distribution in the body.

e Metabolism: Inhibits cytidine deaminase, preventing
decitabine degradation.

e Half-life: Longer than decitabine (6-10 hours).

e Excretion: Primarily renal.

Combination (Decitabine + Cedazuridine)

e Improved oral bioavailability of decitabine.

o Synergistic effect: Cedazuridine enhances the
pharmacokinetics of decitabine by inhibiting its
degradation, allowing effective oral treatment.

The pharmacokinetic properties of both drugs are crucial
for understanding how they interact in the body,
especially when used in combination. The primary goal
of cedazuridine is to enhance the bioavailability of
decitabine, which would otherwise be rapidly degraded
by cytidine deaminase. Together, they offer a more
effective, patient-friendly treatment option.

Pharmacodynamics of Decitabine and Cedazuridine
Pharmacodynamics refers to the study of the biological
effects of a drug on the body and the mechanisms
through which those effects occur. In the case of
decitabine and cedazuridine, the pharmacodynamics of
both drugs are closely related due to their combined use
in treating myelodysplastic syndromes (MDS) and
other hematological disorders. Let’s explore the
pharmacodynamics of each drug and how they work
together.

1. Decitabine (Pharmacodynamics)

Mechanism of Action

e Decitabine is a cytosine nucleoside analog that
primarily acts as a DNA demethylating agent.

e It is incorporated into newly synthesized DNA
during the S-phase of the cell cycle, replacing the normal
cytosine residues in the DNA strand.

e Once incorporated, decitabine inhibits DNA
methyltransferases (DNMTSs), the enzymes responsible
for adding methyl groups to the DNA molecule. DNA
methylation is a key epigenetic modification that
typically silences gene expression, particularly tumor
SuUppressor genes.

Effect on Gene Expression

e By inhibiting DNMTs, decitabine causes
demethylation of CpG islands in the promoter regions of
genes, leading to the reactivation of silenced genes,
including tumor suppressor genes.

e This demethylation process is important for the
reactivation of genes that control cell cycle regulation,
apoptosis, and differentiation, which can promote the
reduction of cancerous cell growth and restore normal
cell function.

Induction of Apoptosis

e In addition to reactivating tumor suppressor genes,
the inhibition of methylation and the reprogramming of
gene expression can lead to genetic instability and
apoptosis (programmed cell death) in malignant cells,
especially in hematologic malignancies.

Decitabine’s  primary  action, therefore, is
cytotoxic—it Kills rapidly dividing tumor cells by
inducing apoptosis and preventing them from continuing
to proliferate.
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Clinical Relevance

e Decitabine is especially effective in the treatment of
myelodysplastic syndromes (MDS), where it helps to
reprogram abnormal DNA methylation patterns that
contribute to disease pathogenesis.

e The drug is typically used in chemotherapy
regimens for patients with hematologic malignancies,
including MDS, acute myeloid leukemia (AML), and
other forms of blood cancers.

2. Cedazuridine (Pharmacodynamics)

Mechanism of Action

e Cedazuridine is a cytidine deaminase inhibitor.
Its primary role is to inhibit the enzyme cytidine
deaminase, which is responsible for the degradation of
nucleoside analogs such as decitabine.

e Cytidine deaminase normally metabolizes cytidine
and cytidine analogs into inactive metabolites,
significantly reducing their effectiveness.

Effect on Decitabine’s Bioavailability

e By inhibiting cytidine deaminase, cedazuridine
prevents the degradation of decitabine in the
gastrointestinal tract and liver, thereby increasing
decitabine’s bioavailability when administered orally.

o Normally, when decitabine is taken orally, cytidine
deaminase breaks it down rapidly in the GI tract, which
is why it has poor oral bioavailability. Cedazuridine’s
inhibition of this enzyme allows decitabine to remain
intact and active, making it more effective when
administered by mouth.

Enhancement of Decitabine’s Efficacy

e Cedazuridine does not directly affect cancer cells or
DNA methylation. Instead, its  effect is
pharmacokinetic—it enhances the efficacy of
decitabine by ensuring that more of decitabine reaches
the bloodstream and is able to exert its therapeutic
effects.

e As a result, the combination of decitabine and
cedazuridine allows for the oral administration of
decitabine in a convenient, patient-friendly form while
maintaining its efficacy as a DNA demethylating agent.

Clinical Relevance

e  Cedazuridine is used in combination with decitabine
in the oral formulation (Inqovi) for the treatment of
myelodysplastic syndromes (MDS).

e By preventing the premature degradation of
decitabine, cedazuridine allows for a more practical
alternative to intravenous administration of decitabine,
improving patient compliance and quality of life.

3. Pharmacodynamic Interaction Between
Decitabine and Cedazuridine

The pharmacodynamic interaction between decitabine
and cedazuridine is synergistic. Here’s how they work
together:

e Decitabine: The primary pharmacodynamic action

of decitabine is its ability to demethylate DNA and
reactivate tumor suppressor genes, which leads to cell
death in malignant cells. This is critical for its anticancer
effects.

e Cedazuridine: Cedazuridine does not directly affect
cancer cells. Instead, it acts by inhibiting cytidine
deaminase, the enzyme that breaks down decitabine. By
preventing this degradation, cedazuridine ensures that
more decitabine reaches systemic circulation,
especially after oral administration.

e Synergistic Effect: The combination of these two
drugs maximizes the effectiveness of decitabine,
especially in terms of oral bioavailability. Cedazuridine
increases the amount of decitabine that reaches the
bloodstream, allowing decitabine to be more effective in
treating conditions like MDS.

Key Points

e Decitabine’s  pharmacodynamic  effect s
cytotoxic: it kills cancer cells by demethylating DNA
and reactivating tumor suppressor genes.

e Cedazuridine acts as a pharmacokinetic enhancer:
it prevents the breakdown of decitabine, allowing for
effective oral administration and improving decitabine’s
overall therapeutic profile.

Chemistry of Decitabine and Cedazuridine

Understanding the chemical structures and properties
of decitabine and cedazuridine is crucial for grasping
their mechanisms of action, interactions with enzymes,
and clinical effectiveness. Let’s dive into the chemical
makeup and characteristics of each drug.

1. Decitabine

Chemical Structure

e IUPAC Name: 1-B-D-2-deoxy-5-fluorocytidine
e Chemical Formula: CBH12FN304

e Molecular Weight: 225.2 g/mol

Decitabine is a cytosine nucleoside analog that is
chemically related to deoxycytidine, with a few key
modifications.

e Pyrimidine Base: It contains the pyrimidine ring of
cytosine, a nitrogenous base found in DNA and RNA.

e Fluorine Substitution: A fluorine atom is attached
at the 5-position of the pyrimidine ring (replacing the
hydrogen atom that is present in cytosine). This
modification enhances the stability of decitabine and
prevents degradation by cytidine deaminase, an enzyme
that typically inactivates cytosine-based analogs.

o Deoxyribose Sugar: The sugar component is 2'-
deoxyribose, meaning it lacks the 2' hydroxyl group
present in RNA nucleosides, allowing decitabine to be
incorporated into DNA (but not RNA). This sugar is part
of the nucleoside structure that allows decitabine to form
the DNA backbone.

Key Chemical Characteristics

e Fluorine Substitution: The fluorine at the 5-
position provides resistance to cytidine deaminase,
increasing the half-life and effectiveness of decitabine,
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especially when administered intravenously.

e 2'-Deoxy Sugar: The absence of the 2'-hydroxyl
group makes decitabine a DNA-specific nucleoside
analog, as it’s incorporated into DNA rather than RNA,
interfering with cellular processes that depend on RNA.
Mechanism of Action (Chemical Perspective)

o Decitabine acts as a DNA demethylating agent,
incorporated into DNA during DNA synthesis. Once
incorporated, decitabine inhibits DNA
methyltransferases (DNMTSs), which are responsible
for adding methyl groups to cytosine residues. This leads
to demethylation of CpG islands in the DNA,
reactivating tumor suppressor genes and leading to
apoptosis in cancer cells.

Chemical Reactivity

e The presence of fluorine in the 5-position of the
pyrimidine ring increases the chemical stability of
decitabine, protecting it from enzymatic degradation,
while still allowing it to function as a DNA analog.

2. Cedazuridine
Chemical Structure

o |UPAC Name:
2,4(1H,3H)-pyrimidinedione
e Chemical Formula: CBH11N304
e Molecular Weight: 227.2 g/mol

5-ethyl-1-(2-hydroxyethyl)-

Cedazuridine is a cytidine analog designed to inhibit
cytidine deaminase, an enzyme that normally
deaminates cytidine and nucleoside analogs, including
decitabine. It is structurally similar to cytidine, with
specific modifications that make it a potent inhibitor of

Comparison of Chemical Structures:

cytidine deaminase.

Key Chemical Features

e Pyrimidine Ring: Cedazuridine retains the basic
structure of cytidine, a pyrimidine nucleoside.

e Hydroxyethyl Group: It contains a hydroxyethyl
group (—CH2CH20OH) attached to the nitrogen at
position 1 of the pyrimidine ring. This modification
enhances its ability to interact with cytidine deaminase
and inhibit its activity.

o Ethyl Group: The ethyl group at position 5 is part
of the modification that allows cedazuridine to
effectively inhibit cytidine deaminase while still
resembling cytidine structurally.

Mechanism of Action (Chemical Perspective)

o Cedazuridine’s primary function is to inhibit
cytidine deaminase. The hydroxyethyl group at
position 1 and the overall structure of cedazuridine allow
it to bind to the active site of cytidine deaminase,
blocking the enzyme’s ability to deaminate cytidine and
cytidine analogs like decitabine.

e By inhibiting this enzyme, cedazuridine prevents
the breakdown of decitabine in the gastrointestinal tract
and liver, allowing decitabine to remain intact and active
in the body, especially when administered orally.

Chemical Reactivity
e Cedazuridine’s hydroxyethyl modification is key
to its activity as a cytidine deaminase inhibitor,
facilitating binding to the enzyme's active site and
preventing the conversion of cytidine-based analogs into
inactive metabolites.

Feature Decitabine

Cedazuridine

Core Structure derivative)

Cytosine analog (deoxycytidine

Cytidine analog

Fluorine at the 5-position of the

Hydroxyethyl group at the 1-position

Key Modifications pyrimidine ring and ethyl group at 5-position
Role Incorporated into DNA as a hucleoside Inhibits cytidine deaminase,
analog, demethylates DNA preventing decitabine breakdown
Target - .
Enzyme/Pathway DNA methyltransferases (DNMTS) Cytidine deaminase

Effect on Decitabine reactivation and apoptosis

Demethylates DNA, induces gene

Prevents decitabine breakdown,
enhancing oral bioavailability

Adverse Effects of Decitabine and Cedazuridine

Both decitabine and cedazuridine are used in the
treatment of myelodysplastic syndromes (MDS) and
other hematologic cancers, often in combination for their
synergistic effects.

While effective, like all drugs, they come with potential
adverse effects that can range from mild to severe. Let’s
break down the adverse effects associated with each
drug, and also consider the combined therapy of
decitabine + cedazuridine.

1. Adverse Effects of Decitabine

Decitabine is a cytosine nucleoside analog used
primarily for DNA demethylation and tumor
suppression. As it interferes with DNA synthesis and
gene expression, it can have several toxic effects on
rapidly dividing cells, not only cancer cells but also
normal healthy cells.

Common Adverse Effects
e Hematologic Effects
o Myelosuppression:  The most common and
clinically significant side effect of decitabine is
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myelosuppression, leading to low blood cell counts.
This includes.

= Neutropenia (low white blood cells, increasing
infection risk)

= Anemia (low red blood cells)

=  Thrombocytopenia (low platelets,
bleeding risk)

e Infections: Due to immunosuppression caused by
myelosuppression, patients receiving decitabine may be
more susceptible to infections, particularly bacterial,
viral, and fungal infections.

e Fatigue: A common side effect of chemotherapy,
including decitabine, is fatigue, which can be due to both
the drug's effects on blood cells and the underlying
condition being treated.

o Nausea and Vomiting: Gastrointestinal disturbances
such as nausea, vomiting, and diarrhea are also
common, although these can be managed with supportive
care and medications.

e Fever: Some patients may experience fever as part
of the chemotherapy-induced response.

o Liver Dysfunction: Elevated liver enzymes (e.g.,
ALT, AST) can be seen in some patients, indicating liver
toxicity or hepatotoxicity.

increasing

Serious Adverse Effects

e Severe Infections: Due to the risk of
immunosuppression and neutropenia, patients can
develop serious, sometimes life-threatening, infections.

e Severe Myelosuppression: Profound bone marrow
suppression can lead to febrile neutropenia, requiring
careful monitoring of blood counts and supportive
therapy (e.g., growth factors or transfusions).

o Allergic Reactions: While rare, some patients may
experience allergic reactions such as rash, pruritus
(itching), and angioedema.

Less Common but Notable Effects

e Gastrointestinal Toxicity: While nausea and
vomiting are common, more severe gastrointestinal
toxicity such as mucosal inflammation and oral ulcers
can occasionally occur.

e Renal Toxicity: Although rare, some patients may
experience renal impairment, with elevated creatinine or
other renal function markers.

2. Adverse Effects of Cedazuridine:

Cedazuridine is a cytidine deaminase inhibitor that
primarily acts to increase the bioavailability of
decitabine by preventing its breakdown. As cedazuridine
does not directly interact with cancer cells, its adverse
effects are generally less pronounced than those of
decitabine, but it still has some associated toxicities.

Common Adverse Effects

e Gastrointestinal Effects

o Nausea: This is the most common side effect and
can occur, especially during the early stages of treatment.
o Diarrhea: Cedazuridine may cause gastrointestinal
upset, leading to diarrhea in some patients.

o Vomiting: Less common but may occur along with
nausea.

e Fatigue: Similar to decitabine, fatigue is a common
complaint, potentially due to its role in the combined
treatment regimen with decitabine.

Serious Adverse Effects

e  Myelosuppression (in combination with
decitabine):  Cedazuridine itself doesn’t cause
myelosuppression, but when combined with decitabine, it
can lead to severe bone marrow suppression, resulting in
low blood counts, including neutropenia, anemia, and
thrombocytopenia.

e Liver Toxicity: Cedazuridine, like decitabine, can
cause elevated liver enzymes (e.g., ALT, AST), though
this is typically more of a concern with decitabine than
with cedazuridine alone.

Less Common Adverse Effects

e Headache: Some patients may experience mild to
moderate headaches.

o Dizziness: Dizziness may occur in some individuals,
although it is not as common as other side effects.

3. Adverse Effects of the Combination (Decitabine +
Cedazuridine)

The combination of decitabine and cedazuridine (e.g.,
the oral formulation Ingovi) is intended to improve the
oral bioavailability of decitabine by inhibiting cytidine
deaminase. While the combination is effective, it carries
the risk of the adverse effects of both drugs.

Hematologic Toxicity

e The most significant side effect of the combination
therapy is myelosuppression, including neutropenia,
anemia, and thrombocytopenia. Close monitoring of
blood counts is essential during therapy.

Gastrointestinal Toxicity

e Nausea, vomiting, and diarrhea are commonly
reported, particularly when starting treatment. These
symptoms are typically managed with supportive care.

Infections

e  The combination can result in immunosuppression
due to the myelosuppressive effects of decitabine. This
increases the risk of infections, especially bacterial,
fungal, or viral infections.

Fatigue
e As with most chemotherapy regimens, fatigue is a
common side effect and can be debilitating in some
patients.

Liver and Renal Toxicity

o Elevated liver enzymes (ALT, AST) may be
observed in patients receiving the combination,
indicating possible liver dysfunction.

e Renal impairment is less common but should be
monitored, especially in patients with pre- existing
kidney conditions.
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Other Effects
e Headache, dizziness, and rash have been reported,
though they are less common.

Management and Monitoring

Because myelosuppression is the most significant risk
with decitabine, regular blood tests (such as CBC and
blood chemistry panels) are necessary to monitor for
neutropenia, anemia, and thrombocytopenia. In some
cases, supportive treatments such as growth factors,
transfusions, or antibiotics for infection prevention may
be required.

Patients should also be monitored for signs of liver
dysfunction (e.g., elevated liver enzymes), renal
function (especially in those with pre-existing renal
conditions), and gastrointestinal issues (e.g., nausea,
vomiting, diarrhea).

Summary of Adverse Effects

Decitabine

e Common: Myelosuppression (neutropenia, anemia,
thrombocytopenia), nausea, vomiting, fatigue, infections.
e Serious: Severe infections, liver toxicity, severe
myelosuppression, allergic reactions.

Cedazuridine

e Common: Nausea, vomiting, diarrhea, fatigue.

e Serious: Myelosuppression (in combination with
decitabine), liver toxicity.

Combination (Decitabine + Cedazuridine):

e Common: Myelosuppression (neutropenia, anemia,
thrombocytopenia), nausea, vomiting, diarrhea, fatigue.

e Serious: Infections, liver toxicity, renal dysfunction,
severe myelosuppression.

Given the potential for significant side effects,
particularly related to bone marrow suppression, it is
essential for patients to be closely monitored during
treatment with decitabine and cedazuridine.

Drug Interactions of Decitabine and Cedazuridine
Both decitabine and cedazuridine can interact with
other medications, although the types of interactions and
their clinical significance vary. Here’s an overview of the
key interactions for decitabine and cedazuridine, as
well as potential interactions when used together.

1. Drug Interactions with Decitabine

Decitabine, as a chemotherapeutic agent and DNA
demethylating drug, may interact with a variety of
drugs, especially those that affect the cytochrome P450
(CYP) enzyme system, immune system, or bone
marrow function.

Key Interactions

e Cytotoxic Chemotherapy Agents

o Additive Mpyelosuppression: Decitabine can
interact with other chemotherapeutic agents that also

cytarabine, fludarabine, or cyclophosphamide. When
used together, the risk of severe myelosuppression (low
white blood cells, red blood cells, and platelets) is
increased.

e Immunosuppressive Drugs

o Corticosteroids: The use of corticosteroids (e.g.,
prednisone) may increase the risk of infection due to the
immunosuppressive effect. Decitabine’s ability to
suppress the immune system and corticosteroids' effects
can lead to a higher risk of infections during treatment.

e Anticoagulants

o Warfarin: There is a theoretical risk of increased
bleeding when decitabine is used with warfarin or other
anticoagulants, as decitabine can cause
thrombocytopenia (low platelet count), which could
enhance the bleeding risk.

e Hepatic Enzyme Modulators

o CYP450 Enzyme Inhibitors/Inducers: Although
decitabine is not primarily metabolized by the CYP450
enzyme system, certain CYP inhibitors (like
ketoconazole) or CYP inducers (like rifampin) may
alter the pharmacokinetics of other drugs used in
combination therapy, potentially increasing or decreasing
drug effectiveness or toxicity.

e Antivirals

o HIV medications like ritonavir or lopinavir may
interact with decitabine, especially if the patient's
immune system is already compromised by treatment.
These interactions can affect the metabolism and
excretion of both decitabine and the antiviral agents.

2. Drug Interactions with Cedazuridine

Cedazuridine is primarily used to enhance the
bioavailability of decitabine by inhibiting the enzyme
cytidine deaminase. While cedazuridine itself does not
directly interact with the CYP450 system or many other
common drug classes, it can still have some
pharmacokinetic interactions with certain drugs.

Key Interactions

e Cytidine Deaminase Inhibitors:

o Cedazuridine inhibits cytidine deaminase, an
enzyme responsible for breaking down cytidine-based
nucleoside analogs like decitabine. As a result,
combination with other cytidine deaminase inhibitors
(such as cladribine or gemcitabine) may have additive
effects on drug metabolism or may increase the risk of
drug toxicity.

e CYP450 Modulators

o While cedazuridine is not primarily metabolized by
the CYP450 enzyme system, its pharmacokinetic
properties could still be indirectly influenced by other
drugs that alter liver enzyme activity. For example,
CYP450 inducers (e.g., rifampin) may reduce the
systemic levels of cedazuridine, potentially affecting the

cause bone marrow suppression, including drugs like bioavailability of decitabine. Conversely, CYP450
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inhibitors (e.g., ketoconazole) could increase the levels
of cedazuridine and decitabine, increasing the risk of
toxicity.

e  Other Antimetabolites

o Drugs like methotrexate or 5-fluorouracil (5-FU)
that also interfere with nucleoside metabolism could
potentially exacerbate myelosuppressive effects when
used with decitabine and cedazuridine.

3. Drug Interactions Between Decitabine and
Cedazuridine (Combination Therapy)

When decitabine and cedazuridine are used together (as
in the oral formulation Inqovi), cedazuridine primarily
enhances the bioavailability of decitabine by inhibiting
cytidine deaminase, the enzyme that breaks down
decitabine.

Key Interaction Considerations

e Enhanced Bioavailability = of  Decitabine:
Cedazuridine’s inhibition of cytidine deaminase
increases the oral bioavailability of decitabine. As a
result, decitabine’s toxicity (e.g., myelosuppression,
fatigue, nausea, vomiting) may be amplified when
taken with cedazuridine. Patients may need more careful
monitoring for these effects, especially bone marrow
suppression.

e Risk of Infections: As both decitabine and
cedazuridine can suppress the immune system, the
combination therapy increases the risk of infections,
particularly  in immunocompromised patients.
Antibiotics or antifungals may be necessary if
infections develop.

e Gastrointestinal Distress: Both drugs can cause
gastrointestinal side effects (nausea, vomiting,
diarrhea). When taken together, these effects may be
more pronounced, requiring supportive care (e.g.,
antiemetics, hydration).

4. General Recommendations for Managing Drug
Interactions

e Monitoring: Patients receiving decitabine and
cedazuridine should have regular blood tests to monitor
for myelosuppression (e.g., complete blood count
(CBC)) and liver function tests (e.g., AST, ALT,
bilirubin) to detect any liver toxicity early.

e Adjusting Doses: In cases where interactions lead to
enhanced toxicity (e.g., bone marrow suppression),
dose adjustments or delays may be required for
decitabine and/or cedazuridine. This will depend on the
severity of the adverse effects and the patient’s clinical
status.

e Infection Prophylaxis: Given the
immunosuppressive effects, prophylactic antibiotics or
antifungals may be used in some patients to prevent
infections.

e Drug Interactions with CYP450 Modulators:
CYP450 inhibitors or inducers should be avoided or
carefully managed, especially for other drugs that the

cedazuridine.

Summary of Drug Interactions

Decitabine

e Interactions with chemotherapeutic agents,
anticoagulants, and immunosuppressive drugs may
increase the risk of myelosuppression, bleeding, and
infections.

e Use with other cytotoxic drugs may increase the
risk of additive toxicity.

Cedazuridine

e Can interact with other cytidine deaminase
inhibitors and CYP450 enzyme modulators.

e CYP450 inhibitors may increase systemic levels,
while inducers may decrease bioavailability.

Combined Use (Decitabine + Cedazuridine)

e Increased bioavailability of decitabine can amplify
the  toxicity @ of  both  drugs, particularly
myelosuppression,  gastrointestinal  effects, and
infections.

e Close monitoring and potential dose adjustments are
needed for safety.

By carefully managing these interactions through
monitoring and dose adjustments, the combination of
decitabine and cedazuridine can be safely used for the
treatment of myelodysplastic syndromes and other
hematologic malignancies.

Contraindications of Decitabine and Cedazuridine
Both decitabine and cedazuridine are powerful
chemotherapy agents used to treat myelodysplastic
syndromes (MDS) and other hematologic cancers, but
like all medications, they have specific contraindications,
or conditions under which they should not be used.
Below are the contraindications for each drug and their
combined use.

1. Contraindications of Decitabine

Decitabine is primarily contraindicated in certain clinical
conditions due to its bone marrow suppression effects,
as well as immunosuppressive and hepatotoxic
potential.

Key Contraindications

e Hypersensitivity to Decitabine or Any of Its
Components:

o Patients with a known hypersensitivity (allergic
reaction) to decitabine or any inactive ingredients in
the formulation should avoid using it. Allergic reactions
may include symptoms such as rash, itching, swelling,
and breathing difficulties.

e Severe Bone Marrow Suppression

o Decitabine should not be used in patients with
severe bone marrow suppression or bone marrow
failure that may be unrelated to the disease being

patient may be taking concurrently with decitabine and treated. It can worsen conditions such as severe
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neutropenia, anemia, and thrombocytopenia, leading
to a higher risk of infection and bleeding.

e Severe Liver Dysfunction

o Hepatic impairment can affect the metabolism and
excretion of decitabine. In patients with severe liver
disease (e.g., hepatic cirrhosis or severe hepatic
failure), the use of decitabine is contraindicated, as it
may exacerbate liver dysfunction and increase the risk of
toxicity.

e  Pregnancy

o Decitabine is classified as a Category D pregnancy
drug, meaning it may cause harm to the fetus. It should
be avoided during pregnancy unless the potential benefit
justifies the risk to the fetus. It is also contraindicated for
use in breastfeeding mothers, as it is not known whether
decitabine passes into breast milk.

e Severe Renal Impairment:

o  While not strictly a contraindication, severe renal
impairment (e.g., end-stage renal disease) may require
dose adjustments or careful monitoring, as decitabine's
renal elimination could be impacted, increasing toxicity.

Other Considerations

e Use with Caution: Patients with pre-existing
infections, chronic viral infections (e.g., Hepatitis B or
C), or autoimmune disorders may need careful
monitoring, as decitabine could exacerbate these
conditions.

2. Contraindications of Cedazuridine

Cedazuridine is a cytidine deaminase inhibitor that is
used to enhance the bioavailability of decitabine. Its
contraindications are primarily related to its
pharmacokinetic properties, as well as any conditions
that may result in enhanced toxicity when combined
with decitabine.

Key Contraindications

e Hypersensitivity to Cedazuridine or Any of Its
Components

o As with decitabine, cedazuridine is contraindicated
in patients with a known hypersensitivity to the drug or
its components. Signs of an allergic reaction can include
rash, swelling, hives, or shortness of breath.

e Pregnancy

o Cedazuridine is also considered contraindicated
during pregnancy. It has not been studied for potential
teratogenic effects, but it is classified as Category D for
pregnancy, indicating potential risks to the fetus. It
should not be used during pregnancy unless absolutely
necessary.

e  Severe Liver or Renal Impairment

o As cedazuridine works to increase the
bioavailability of decitabine, its use in patients with
severe liver or renal dysfunction should be avoided
unless absolutely necessary. Liver and kidney
dysfunction may lead to impaired drug metabolism,
causing increased toxicity of both drugs.

Other Considerations

e Severe Bone Marrow Suppression: While
cedazuridine itself does not cause bone marrow
suppression, when used with decitabine, it can
contribute to severe myelosuppression.

Therefore, it is contraindicated in patients who already
have significant bone marrow suppression or a history
of marrow failure.

3. Contraindications for Combined Use of
Decitabine and Cedazuridine

When decitabine and cedazuridine are used together (as
in the oral formulation Inqgovi), their contraindications
reflect the combined effects of both drugs.

Key Contraindications for the Combination

o Hypersensitivity to Either Decitabine or
Cedazuridine.

o The combination should be avoided in patients with a
known hypersensitivity to either decitabine or
cedazuridine or any of their excipients.

e  Severe Bone Marrow Suppression

o The combination of decitabine and cedazuridine is
contraindicated in patients with severe bone marrow
suppression. Both drugs contribute to
myelosuppression, and using them in patients with
already compromised bone marrow (e.g., from other
diseases or previous treatments) can lead to life-
threatening cytopenias.

e Pregnancy and Breastfeeding

o As with each drug individually, pregnancy and
breastfeeding are contraindications for the combination
therapy, due to the risk of harm to the fetus or infant.

e Severe Hepatic or Renal Impairment

o Due to the potential for enhanced toxicity, patients
with severe liver or renal impairment should not
receive the combination therapy unless specifically
advised by a healthcare professional. Careful
consideration and close monitoring are needed in patients
with mild to moderate liver or renal dysfunction.

SUMMARY OF CONTRAINDICATIONS
Decitabine
e Severe bone marrow suppression or failure.

e Breastfeeding e Severe hepatic impairment.

o It is not known if cedazuridine passes into breast e  Pregnancy (Category D).

milk, and because of the risks to the infant, it should be e Breastfeeding.

avoided during breastfeeding. e Severe renal impairment (caution).
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Cedazuridine

e Severe bone marrow suppression.

e Pregnancy (Category D).

e Breastfeeding.

e Severe hepatic or renal impairment.

Combined Use (Decitabine + Cedazuridine)

e  Hypersensitivity to either drug or their components.
Severe bone marrow suppression.

Pregnancy and breastfeeding.

Severe hepatic or renal impairment.

Toxicity of Decitabine and Cedazuridine

Both decitabine and cedazuridine are associated with
specific toxicity profiles, which can be significant due to
their chemotherapeutic properties and their effects on
bone marrow, gastrointestinal system, and liver
function. These toxicities can vary in severity and
require careful monitoring, dose adjustments, and
supportive care to manage.

Let’s explore the toxicity associated with decitabine and
cedazuridine, both individually and in combination.

1. Toxicity of Decitabine

Decitabine is a nucleoside analog that inhibits DNA
methyltransferases, leading to DNA hypomethylation
and altered gene expression. Its primary toxic effects are
related to its cytotoxic activity, especially on rapidly
dividing cells, including bone marrow and
gastrointestinal cells.

Key Toxicities of Decitabine

1. Hematologic Toxicity

o Myelosuppression:  Decitabine is a potent
myelosuppressive agent, meaning it can severely reduce
the production of blood cells. This results in:

= Neutropenia (low white blood cells, increasing
infection risk)

= Anemia (low red blood cells, leading to fatigue,
weakness, and pallor)

= Thrombocytopenia (low platelet count, increasing
bleeding and bruising risk)

o Severe neutropenia can lead to febrile neutropenia
(fever and severe infection) and is one of the most
concerning adverse effects.

2. Gastrointestinal Toxicity

o Nausea and Vomiting: Nausea and vomiting are
common, although these are usually manageable with
antiemetic medications.

o Diarrhea: Gastrointestinal upset, including diarrhea,
can be severe, especially in combination with other
chemotherapeutic agents.

o Mucosal Toxicity: Decitabine may also cause oral
mucositis ~ (inflammation of the mouth) and
gastrointestinal mucositis, which can lead to ulcers and
significant discomfort.

3. Infections

o Due to immunosuppression caused by
myelosuppression, patients on decitabine are more
susceptible to infections, including bacterial, fungal, and
viral infections. Pneumonia and sepsis are major
concerns in severely immunocompromised patients.

4. Hepatic Toxicity

o Liver Enzyme Elevation: Decitabine can cause
elevated liver enzymes (e.g., AST, ALT), indicating
hepatotoxicity. Liver dysfunction may occur, especially
in patients with pre-existing liver conditions.

5. Renal Toxicity

o Though less common, renal dysfunction (e.g.,
increased serum creatinine) has been reported,
particularly in patients with existing kidney problems.

6. Fatigue

o Fatigue is a common side effect of decitabine,
primarily due to anemia, myelosuppression, and the
cancer treatment regimen itself.

7. Allergic Reactions

o In rare cases, patients may experience allergic
reactions, including rash, pruritus (itching), and
angioedema (swelling). These reactions may require
discontinuation or dose modification.

Management of Toxicity with Decitabine

e Blood counts should be monitored regularly, with
growth factors (e.g., granulocyte colony- stimulating
factor (G-CSF)) or antibiotics (e.g., prophylactic
antibiotics) for infection management.

e Supportive care with antiemetics and hydration
may help manage gastrointestinal side effects.

e Liver function tests should be monitored
periodically, and dose adjustments may be necessary for
patients with hepatic impairment.

2. Toxicity of Cedazuridine

Cedazuridine is used in combination with decitabine to
enhance decitabine’s bioavailability by inhibiting the
enzyme cytidine deaminase, which breaks down
decitabine in the body. While cedazuridine itself is not
directly cytotoxic, it does contribute to the overall
toxicity profile when combined with decitabine.

Key Toxicities of Cedazuridine

1. Increased Toxicity of Decitabine

o The primary toxicity of cedazuridine is its role in
increasing the bioavailability of decitabine. By
inhibiting cytidine deaminase, cedazuridine prevents the
breakdown of decitabine, which may amplify the effects
and  toxicity  of  decitabine, especially in
myelosuppression.

o As a result, patients receiving cedazuridine and
decitabine together may experience increased
myelosuppression and associated complications (e.g.,
neutropenia, anemia, thrombocytopenia).
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2. Gastrointestinal Toxicity

o Nausea, vomiting, and diarrhea are common side
effects, similar to decitabine. These symptoms can be
exacerbated when cedazuridine is used in combination
with decitabine.

o Fatigue is also a common side effect, likely
exacerbated by decitabine's effects on the bone marrow
and overall chemotherapy regimen.

3. Fatigue

o Like decitabine, fatigue can occur due to anemia or
myelosuppression and may worsen in patients taking
cedazuridine with decitabine.

4. Allergic Reactions

o Cedazuridine can cause allergic reactions, including
rash, itching, or swelling. Although these reactions are
uncommon, they should be monitored for and managed
appropriately.

5. Liver Toxicity

o Similar to decitabine, cedazuridine may cause liver
enzyme elevations (e.g., ALT, AST) in some patients. If
this occurs, monitoring and potential dose adjustments
should be considered.

Management of Toxicity with Cedazuridine

e  Monitoring for increased toxicity due to decitabine
is essential. This includes regular checks of blood counts
(for myelosuppression), liver function tests, and renal
function.

e Supportive care for gastrointestinal toxicity (e.g.,
antiemetics for nausea and vomiting, hydration for
diarrhea) and management of infections should be
provided.

e Allergic reactions may require discontinuing the
drug and providing antihistamines or steroids to manage
symptoms.

3. Toxicity of the Combined Therapy (Decitabine +
Cedazuridine)

When decitabine and cedazuridine are used in
combination (e.g., Ingovi), the toxicities associated with
both drugs are essentially additive, as cedazuridine
primarily works to increase the exposure to decitabine.

Key Toxicities of the Combined Therapy

1. Myelosuppression

o The combination of decitabine and cedazuridine
increases myelosuppression, leading to severe
neutropenia, anemia, and thrombocytopenia. These
effects are more pronounced compared to decitabine
alone. Monitoring CBC regularly is essential, and
growth factors (e.g., filgrastim) may be required to help

antiemetics, and careful management of fluid balance
can be important.

o Mucositis (oral ulcers) can occur,
discomfort or pain.

leading to

3. Increased Risk of Infections

o Infection risk is higher due to the
immunosuppressive effects of both drugs. Prophylactic
antibiotics and antifungals may be necessary for
infection prevention, especially during periods of
neutropenia.

4. Fatigue

o Severe fatigue is common due to the combined
effect of anemia and general debilitation from both
drugs. Supportive care and patient education about
managing fatigue are important.

5. Liver Toxicity

o Liver enzyme elevations (AST, ALT) can occur
with the combined therapy, although this is generally
mild to moderate. Regular liver function tests are
necessary to monitor for potential hepatotoxicity.

Management of Combined Toxicity

e Close monitoring of hematologic parameters
(CBC, liver function tests) is essential.

e Supportive care for gastrointestinal
fatigue, and infection prevention is crucial.

e Dose adjustments or treatment delays may be
needed in cases of severe toxicity (especially
myelosuppression).

distress,

Summary of Toxicity

Decitabine

e Hematologic toxicity (myelosuppression,
neutropenia, anemia, thrombocytopenia)

e Gastrointestinal  toxicity (nausea, vomiting,
diarrhea)

e Infections

e Hepatic toxicity (liver enzyme elevations)

o [Fatigue

e Allergic reactions

Cedazuridine

e Increased decitabine toxicity (amplifies
myelosuppression)

e Gastrointestinal  distress  (nausea, vomiting,
diarrhea)

e [Fatigue

e  Liver toxicity (liver enzyme elevations)
e Allergic reactions
Combined Decitabine and Cedazuridine Therapy:

stimulate white blood cell production. e Enhanced myelosuppression
e Increased gastrointestinal toxicity
2. Gastrointestinal Toxicity e Increased infection risk
o As noted, nausea, vomiting, and diarrhea are e Fatigue
common with the combination, and may be more intense e  Liver toxicity
compared to the individual agents. Hydration, e Increased risk of severe toxicity due to combined
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effects

Examples and Brands of Decitabine and Cedazuridine
Both decitabine and cedazuridine are used in the
treatment of hematologic malignancies such as
myelodysplastic syndromes (MDS). These medications
are available in specific formulations and are marketed
under certain brand names.

1. Decitabine

Examples of Decitabine

e Decitabine is commonly available as an intravenous
(1Vv) formulation. It is usually administered in a hospital
setting or healthcare facility due to its IV
administration.

Brand Names of Decitabine

e Dacogen (by Janssen Biotech, Inc.)

o Dacogen is the most widely recognized and
commonly used brand for decitabine. It is available as
an intravenous (IV) injection for the treatment of
myelodysplastic syndromes (MDS) and certain other
hematologic malignancies.

o It is marketed as a 5 mg/mL solution in a vial
intended for infusion.

Generic Formulation

e Decitabine is available in generic formulations as
well, which can be more cost-effective compared to
branded versions. The generic decitabine has the same
active ingredient and is typically sold under the name
decitabine without a brand name.

Indications

o Dacogen (decitabine) is primarily indicated for the
treatment of myelodysplastic syndromes (MDS) and
other hematologic malignancies, such as acute myeloid
leukemia (AML) in certain patients.

2. Cedazuridine

Cedazuridine is used in combination with decitabine to
enhance its bioavailability by inhibiting cytidine
deaminase. It is specifically marketed for use in
combination therapy.

Brand Names of Cedazuridine

¢ Inqovi (by Taiho Oncology, Inc.)

o Ingovi is the brand name for the fixed-dose
combination of decitabine (35 mg) and cedazuridine
(100 mg).

o Itis available as an oral tablet formulation, offering
an alternative to the intravenous formulation of
decitabine (Dacogen). This combination therapy allows
for oral administration, improving patient convenience
compared to the IV route.

Indication

e Inqovi is indicated for the treatment of adults with
myelodysplastic syndromes (MDS) or chronic
myelomonocytic leukemia (CMML). The combination

of decitabine and cedazuridine is used to treat these
conditions, providing a convenient oral therapy with
enhanced bioavailability compared to decitabine alone.

Availability of Decitabine and Cedazuridine

Both decitabine and cedazuridine are available in
various forms and marketed under specific brand names.
Here is an overview of their availability:

1. Decitabine

Formulations and Availability

e Decitabine is primarily available in injectable
(intravenous) formulations, though oral formulations
are being developed and marketed in some cases.

e Decitabine is typically used in the hospital or
clinical setting, given its administration by intravenous
infusion.

Brand Name

e Dacogen (by Janssen Biotech, Inc.) is the primary
brand name for decitabine in its intravenous
formulation.

o Dacogen comes in 5 mg/mL vials intended for
infusion and is marketed for the treatment of
myelodysplastic syndromes (MDS) and certain types of
acute myeloid leukemia (AML).

Generic Availability

e Generic decitabine is available under the name
decitabine. It is produced by several manufacturers, and
availability may vary by region. Generic versions of
decitabine are typically used in the same manner as the
branded version (Dacogen), but they may come at a
lower cost.

Availability by Region

e North America (U.S. & Canada): Dacogen is
widely available in hospitals and clinics. Generic
decitabine may also be available depending on the
manufacturer.

e Europe: Decitabine (under the brand Dacogen or as
generics) is available in countries with access to
myelodysplastic syndrome treatments.

e Other Regions: Availability of decitabine and its
generics can vary, with Dacogen being available in many
markets, while generics may be available depending on
regional drug approval processes.

2. Cedazuridine

Cedazuridine is specifically used in combination with
decitabine to improve bioavailability. The combination
therapy is available as an oral formulation.

Brand Name

e Inqovi (by Taiho Oncology, Inc.) is the brand
name for the fixed-dose combination of decitabine (35
mg) and cedazuridine (100 mg). It is available in oral
tablet form.

Formulation
e Inqovi is provided in oral tablet form (two tablets
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per dose), making it a convenient oral treatment for
myelodysplastic syndromes (MDS) and chronic
myelomonocytic leukemia (CMML).

Availability by Region

e North America (U.S.): Inqovi is available in the
United States for the treatment of MDS and CMML. It
is marketed as an oral option to replace intravenous
decitabine.

e Other Regions: Inqovi may be available in select
international markets, although the availability of
cedazuridine combined with decitabine in regions
outside the U.S. may be limited based on local regulatory
approvals.

Availability of Generic Cedazuridine

e Cedazuridine is not available as a standalone
medication and is marketed only in combination with
decitabine under the Inqovi brand. As of now, it does
not have a generic alternative available for standalone
use.

Medical Uses of Decitabine and Cedazuridine

Both decitabine and cedazuridine are used primarily in
the treatment of hematologic (blood) malignancies,
particularly myelodysplastic syndromes (MDS). These
drugs have distinct roles in cancer therapy, and their
combination (as Inqovi) provides a more effective oral
treatment option for patients who need decitabine but
require an easier route of administration.

1. Medical Uses of Decitabine

Decitabine is a nucleoside analog that inhibits DNA
methyltransferase, an enzyme responsible for adding
methyl groups to DNA, which can silence genes. By
demethylating DNA, decitabine can activate tumor-
suppressor genes and restore normal cell function. This
makes it particularly useful in the treatment of
myelodysplastic syndromes (MDS) and some forms of
leukemia.

Key Medical Uses of Decitabine

1. Myelodysplastic Syndromes (MDS)

o Decitabine is widely used in the treatment of
myelodysplastic syndromes (MDS), which are a group
of disorders caused by poorly formed or dysfunctional
blood cells due to abnormal bone marrow function.
Decitabine is used to:

= Improve blood cell counts and reduce the need for
blood transfusions.

= Induce remission or stabilize disease in patients
with higher-risk MDS.

=  Promote differentiation of abnormal cells in the
bone marrow.

2. Acute Myeloid Leukemia (AML)

o Decitabine can be used in the treatment of acute
myeloid leukemia (AML), particularly in elderly
patients who may not tolerate intensive chemotherapy. It
is often used in combination with other drugs or as a

single-agent for those who are unfit for intensive
chemotherapy.

o It has shown effectiveness in relapsed or refractory
AML, where the disease has returned after initial
treatment or has not responded to other therapies.

3. Other Hematologic Malignancies
o Decitabine is sometimes used in the treatment of
other hematologic malignancies, particularly in cases
where traditional treatments may not be suitable. For
example, it has shown some utility in chronic
myelomonocytic leukemia (CMML).

4. Off-label Uses

o Although decitabine is not approved for all cancers,
research has explored its off- label use in other
hematologic conditions and as part of combination
therapy in clinical trials for different cancers, including
certain solid tumors.

Administration

e Intravenous (IV) Formulation: Decitabine is
generally given intravenously in a hospital or outpatient
setting. The treatment schedule usually involves multiple
cycles of therapy (e.g., once a week for several weeks)
depending on the patient's condition.

2. Medical Uses of Cedazuridine

Cedazuridine is used specifically in combination with
decitabine to enhance the bioavailability of decitabine
by inhibiting the enzyme cytidine deaminase, which
normally breaks down decitabine in the body. This
allows for a more efficient oral formulation of
decitabine, providing an alternative to intravenous
administration.

Key Medical Uses of Cedazuridine

1. Myelodysplastic Syndromes (MDS)

o Cedazuridine is used in combination with
decitabine (in the form of |Inqovi) to treat
myelodysplastic syndromes (MDS). The combination of
decitabine and cedazuridine allows for oral
administration, making it a more convenient option
compared to intravenous decitabine.

o Inqovi (decitabine + cedazuridine) is indicated for
the treatment of adults with MDS and other related
conditions such as chronic myelomonocytic leukemia
(CMML).

2. Chronic Myelomonocytic Leukemia (CMML)

o Inqovi is also approved for the treatment of
CMML, a type of leukemia that affects both the blood
and bone marrow. The combination of decitabine and
cedazuridine can help manage symptoms and improve
blood cell production in patients with CMML.

3. Use as an Oral Treatment

o The main advantage of cedazuridine is that it
allows decitabine to be administered orally rather than
intravenously, which is a significant convenience for
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patients who require long-term treatment. Inqovi
combines both drugs into a single oral tablet taken once
daily, typically for five days in a 28-day cycle.

Administration

e Oral Formulation: Cedazuridine is available as
part of the oral combination therapy Inqovi. The tablets
are taken orally, usually in combination with decitabine,
making it easier for patients to receive treatment outside
of a clinical or hospital setting.

Summary of Medical Uses

Decitabine

e Mpyelodysplastic Syndromes (MDS): To improve
blood cell counts and disease remission.

e Acute Myeloid Leukemia (AML): Especially in
elderly or unfit patients who cannot tolerate aggressive
chemotherapy.

e Other Hematologic Malignancies: Including
chronic myelomonocytic leukemia (CMML) and as an
investigational agent in clinical trials for other cancers.

Cedazuridine

e In combination with decitabine (as Inqovi), it is
used to treat Myelodysplastic Syndromes (MDS) and
Chronic Myelomonocytic Leukemia (CMML).

e Improves decitabine bioavailability for oral
administration, offering an alternative to intravenous
treatment.

Chemical Derivatives of Decitabine and Cedazuridine
Decitabine and cedazuridine are nucleoside analogs,
and there are various chemical derivatives and
structurally related compounds developed from these
drugs or based on similar mechanisms of action. These
derivatives are often explored for their ability to
improve efficacy, reduce toxicity, or offer different
routes of administration.

Let’s explore some of the chemical derivatives of
decitabine and cedazuridine, as well as related
nucleoside analogs.

1. Chemical Derivatives of Decitabine

Decitabine is a cytidine analog, and its structure allows
for the modification of certain components to create
derivatives with potentially improved properties. Some
chemical derivatives and related compounds have been
synthesized to  optimize its activity and
pharmacokinetics.

a) 5-Azacytidine (Vidaza)

e 5-Azacytidine is a structural analog of decitabine
and is chemically very similar to decitabine, differing
mainly in the position of the nitrogen in the ring
structure. It is also a cytidine analog and works by
inhibiting DNA  methyltransferase, similar to
decitabine.

o Uses: Like decitabine, 5-azacytidine is used for
myelodysplastic syndromes (MDS) and acute myeloid
leukemia (AML).

o Difference from Decitabine: It has a longer half-

life compared to decitabine, and it can be administered
both intravenously and subcutaneously.

b) Guadecitabine (SGI1-110)

e Guadecitabine is another decitabine derivative and
is a dinucleotide of decitabine and deoxyguanosine. It
is designed to improve the pharmacokinetics of
decitabine, allowing for more sustained exposure to the
active compound.

o Uses: Guadecitabine is under investigation for the
treatment of MDS and AML, particularly in patients
with hypomethylation signatures.

o Difference from Decitabine: The dinucleotide
formulation allows extended-release characteristics,
which may offer improved efficacy and less frequent
dosing.

c¢) Decitabine-Related Compounds

o Researchers have developed several prodrugs and
analog compounds related to decitabine in the search for
more effective DNA methylation inhibitors or those
with better oral bioavailability and reduced toxicity.

o Some of these derivatives are designed to optimize
the intracellular metabolism of decitabine or alter its
binding specificity to DNA methyltransferase
(DNMT), thus improving its selectivity and activity.

2. Chemical Derivatives of Cedazuridine
Cedazuridine is a cytidine deaminase inhibitor used to
enhance the oral bioavailability of decitabine. It works
by inhibiting the breakdown of decitabine through
cytidine deaminase, which normally inactivates
decitabine in the body.

While cedazuridine is more of an enzyme inhibitor than
a traditional chemotherapeutic agent like decitabine,
there are related compounds and research in the field of
cytidine deaminase inhibitors that could improve upon
or complement its use.

a) Cystamine and its Derivatives

e Cystamine is a cytidine deaminase inhibitor that is
sometimes explored in research as a precursor or
complement to drugs like cedazuridine. It works by
inhibiting cytidine deaminase, similar to cedazuridine,
but with different chemical properties.

o Uses: Cystamine and its derivatives are still in early
stages of research for the potential modulation of
cytidine deaminase activity in cancer therapy, and
these could be wused in combination with other
nucleoside analogs.

b) Other Cytidine Analogs

e Other cytidine analogs may share structural
similarities with cedazuridine, and they are often used in
combination therapies or in studies looking to inhibit
cytidine deaminase. These may not be direct
derivatives of cedazuridine but work similarly to block
the metabolism of nucleoside analogs.

o Examples: Other cytidine deaminase inhibitors or
nucleoside analogs (e.g., gemcitabine) may have
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overlapping mechanisms, and research into combining
these with cedazuridine or decitabine could provide
insights into more effective therapies.

3. Other
Compounds
In addition to the direct derivatives of decitabine and
cedazuridine, the following nucleoside analogs are also
chemically related or function similarly in the context
of DNA demethylation or cytidine deamination
inhibition.

Nucleoside Analogs and Related

a) Gemcitabine (2',2'-difluorodeoxycytidine)

e Gemcitabine is a cytidine analog that is often used
in cancer chemotherapy. It is not a direct derivative of
decitabine or cedazuridine, but it shares a similar
nucleoside structure and can exert cytotoxic effects by
incorporating into DNA.

o Uses: Gemcitabine is widely used in the treatment of
various cancers, including pancreatic cancer, non-small
cell lung cancer, and breast cancer.

o Mechanism: Like decitabine, gemcitabine is a
cytotoxic agent that interferes with DNA synthesis.

b) Azacitidine

e Azacitidine is another nucleoside analog similar to
decitabine and is used as a treatment for myelodysplastic
syndromes and AML. While not a direct derivative of
decitabine, its mechanism of action is similar, as it
inhibits DNA methyltransferase and induces DNA
demethylation.

o Differences: Azacitidine has a longer half-life
compared to decitabine and is administered both
intravenously and subcutaneously.

Summary of Chemical Derivatives

Decitabine

e 5-Azacytidine (Vidaza): A closely related cytidine
analog used for MDS and AML.

e Guadecitabine  (SGI-110): A
derivative of decitabine,
characteristics.

e Prodrug derivatives: Research
formulations and analogs that
bioavailability and activity.

dinucleotide
offering extended-release

into prodrug
improve oral

Cedazuridine

e Cystamine and related compounds: Other cytidine
deaminase inhibitors are explored for their role in
enhancing nucleoside analog efficacy.

e  Other cytidine analogs (e.g., gemcitabine): Used in
cancer therapy with similar mechanisms of action.

Overview of RP-HPLC

* Reversed-Phase High-Performance Liquid
Chromatography (RP-HPLC)
* is a widely wused technique within liquid

chromatography
* particularly favored for the separation and analysis

of organic compounds, especially non- polar to
moderately polar compounds like pharmaceuticals,
environmental contaminants, and biological samples. In
RP-HPLC the stationary phase is hydrophobic (non-
polar),

* the mobile phase is polar (water-based).

This setup results in the reversed order of retention
compared to traditional chromatography (i.e., non-polar
compounds elute more slowly, and polar compounds
elute more quickly).

INSTRUMENTATION

RP-HPLC system (e.g., Agilent, Waters, or Shimadzu).
UV Detector (e.g., 254 nm or 270 nm wavelength).

To develop a high-performance liquid chromatographic
method for simultaneous estimation of Decitabine and
Cedazuridine using Waters 2695 HPLC system on
Zorbax C18 (150 mm x 4.6 mm I.D., 5 um particle
size) column was used. The instrument is equipped
with UV-Visible detector. Data was analysed by using
Empower 2 software. A Eutech pHmeter was used for pH
measurements. Chemicals and solvents:The marketed
formulation of Decitabine and Cedazuridine tablets
(Decitabine of 35mg and Cedazuridine of 100mg) were
procured from local market. HPLC grade water and
acetonitrile were purchased from Rankem Ltd., India.
Methanol and potassium dihydrogen phosphate of AR
grade was obtained from Rankem Ltd., India.

Pump

Injec_tor - Injection

Column
i Degasser Column
oven
.,é “Eluent ) —r
Ny
= v il (D
7 Electronic o

Solvent signal

Resstver Wests Detector Recorder

Materials and Methods Chemicals & Reagents
— Decitabine and Cedazuridine reference standards.

— HPLC grade solvents (e.g., water, methanol,
acetonitrile).

— Phosphate buffer (pH 4-6).

Chromatographic Conditions

— Column: C18 column (4.6 mm x 250 mm, 5 pm).
— Mobile Phase: Methanol: Water (adjusted to pH
4.5 with phosphoric acid).

— Flow Rate: 1.0 mL/min.

— Injection Volume: 20 pL.

Method Development
Selection of Chromatographic Conditions
Choice of mobile phase and stationary phase for
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effective separation.
*  Optimization of pH, flow rate, and column
temperature.

Method Optimization

Trial runs to fine-tune retention times, resolution, and
peak shapes.

»  Selection of the most appropriate wavelength for
detection (e.g., 254 nm).

* Validation Parameters

Specificity
Ability of the method to separate Decitabine and
Cedazuridine from excipients and other impurities.

Linearity

The method’s ability to produce accurate results
across a given concentration range.

+ Calibration curve: Constructed using a series of
standards for both drugs.

Accuracy
Recovery studies at different concentrations to verify
the method’s accuracy.

Precision

Repeatability (intra-day and inter-day variations).

* RSD (Relative Standard Deviation) calculation.
Limit of Detection (LOD) and Limit of Quantification
(LOQ):

Detection and quantification limits for both drugs.

e Calibration Curve

Linearity

— Show calibration curves for Decitabine and
Cedazuridine.

— Correlation coefficients (R?) for both drugs to
demonstrate linearity.

Concentration Range
— Provide the concentration ranges used for the
calibration

LINEARITY TABLE FOR CEDAZURIDINE AND DECITABINE

Cedazuridine Decitabine
Concentration Peak area Concentration Peak area
(ng/mL) (pg/mL)

0 0 O 0

25 605,933 8.75 202,932
50 1,207,420 17.5 408,904
75 1,733,745 26.25 602,047
100 2,341,936 35 802,829
125 2,953,881 43.75 1,015,969
150 3,521,583 52.5 1,204,968

e Chromatogram

Chromatogram of Decitabine and Cedazuridine

— Display the typical chromatogram showing well-
resolved peaks for both drugs.

— Annotate retention times of Decitabine and
Cedazuridine.

Interpretation of Peaks

— Highlight the separation efficiency and the peak
symmetry for both drugs.

TYPICAL CHROMATOGRAM
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System suitability parameters for decitabine and cedazuridine

S. No. Decitabine Cedazuridine

Inj. RT (min) USP plate count Tailing RT (min) USP plate count Tailing RS
1 2.255 2810 1.25 2.963 3419 1.24 3.8
2 2.274 2570 126 £2.995 3452 1.23 3.8
3 2.278 2634 1.25 2.998 3425 1.22 3.8
4 2.278 2646 1.22 3.003 3447 1.22 3.8
5 2.279 2743 1.23 3.006 3545 1.21 3.8
(5] 2.280 2749 122 3.007 3330 1.23 3.8

e Validation Results 6. Ravi Shankar S. Text Book of Pharmaceutical

Accuracy
Precision:

Analysis. 4™ ed. United Kingdom: Churchill
Livingstone, 2010; 13.1-2.

—  Percentage recovery at different concentrations (e.g, /- Watson DG. Pharmaceutical Analysis: A Text
98-102%). Bookfor Pharmacy Students and Pharmaceutical
: i ; Chemists. 2" ed. San Diego, California: Harcourt
— Intra-day and inter-day precision with %RSD. . p '
Publishers Limited, 2006; 221-32.
LOD and LOQ 8. Remi_ngton JP. Remingtom:;s The Sgiences and
— Provide calculated values for both drugs. Practise of Pharmacy. 20" ed. United States:
« Conclusion Summary of Key Findings: Lippincott Williams and Wilkins; 2000. _
9. Connors KA. A Textbook of Pharmaceutical
— Developed a robust RP-HPLC method for the Analysis. 3 ed. Delhi: Wiley Intersciences Inc,
S|multan_eo_us estimation of Decitabine and 1994: 373-421.
Cedazuridine. _ o 10. Silverman, L. H., & ODonnell, M. R. (2018).
— Method was validated as per ICH guidelines, Cancer Chemotherapy and Pharmacology, 82(4):
showing good linearity, accuracy, precision, and 615-628. https://doi.org/10.1007/s00280-018-3661-1
specificity. 11. Kantarjian, H., O’Brien, S., & Jabbour, E., 2016.
o 12. The Lancet  Oncology, 17(5): 784-793.
Significance https://doi.org/10.1016/S1470-2045(16)30038-1
— This method is reliable for routine analysis in 13. Journal of Clinical Pharmacology, 59(12): 1560-
quality control of pharmaceutical formulations 1569. https://doi.org/10.1002/jcph.1504
containing Decitabine and Cedazuridine. 14. Sekeres, M. A., & Koenig, M. (2018). Leukemia
Research, 72: 1-8.
*  Future Scope Further Optimization https://doi.org/10.1016/j.leukres.2018.08.001
— Exploring alternative columns or mobile phases  15. Lichtenegger, E., & Salinas, F. (2020). Journal of
for better resolution. Clinical Oncology, 38(15): 1709-1718.
Application to Formulation Studies: https://doi.org/10.1200/JC0O.19.03124
— Can be used for analyzing tablet/capsule 16. The New England Journal of Medicine, 384(16):
formulations containing both drugs. 1496-1507. https://doi.org/10.1056/NEJM0a2023947
Automation 17. Dohner, H., & Estey, E. H, 2020.
Integration with data acquisition systems for higher ~ 18. The Lancet Haematology, 7(9): €532-e542.
throughput https://doi.org/10.1016/52352- 3026(20)30248-6
19. Richards, S. M., & Lee, J. H., 2021.
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