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Abstract

Fixed Dose Combination (FDC) therapy, the simultaneous administration of two or more
active pharmaceutical ingredients in a single dosage form, has emerged as a valuable
approach in modern medicine. This review article provides a comprehensive assessment of
FDC therapy, covering its advantages, challenges, regulatory considerations, and impact on
patients and healthcare systems. The review highlights the potential benefits of FDC therapy,
including improved treatment outcomes, enhanced medication adherence, simplified dosing
regimens, and cost-effectiveness. It also addresses concerns related to safety, efficacy, drug
interactions, and regulatory frameworks associated with FDC therapy. By examining relevant
literature, clinical studies, and real-world examples, this review aims to enhance the
understanding of FDC therapy and its implications for healthcare professionals, regulators,
and patients.
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Introduction:

Fixed Dose Combination (FDC) therapy refers to the practice of combining two or more
active pharmaceutical ingredients (APIs) in fixed proportions within a single dosage form.
This approach allows for the simultaneous administration of multiple drugs, offering several
advantages over separate individual drug formulations. FDC therapy has gained prominence
in various therapeutic areas, including cardiovascular diseases, HIV/AIDS, tuberculosis,
diabetes, and hypertension.

The concept of FDC therapy has been present in medicine for centuries, although it has
evolved significantly over time. Ancient medicinal practices, such as Ayurveda and traditional
Chinese medicine, employed herbal formulations combining multiple ingredients to treat
various ailments. However, the modern concept of FDC therapy emerged with the advent of
synthetic pharmaceuticals and advancements in pharmaceutical technology.

Eur. Chem. Bull. 2023, 12 (Special Issue8),298-309 298


mailto:rehanaparveen22@gmail.com

Fixed Dose Combination (FDC) Therapy: A Comprehensive Review

The historical development of FDC therapy gained momentum in the mid-20th century when
the combination of anti-tuberculosis drugs became a standard treatment approach. The
rationale behind this approach was to enhance treatment efficacy, simplify medication
regimens, and reduce the development of drug resistance. Since then, FDC therapy has
expanded to encompass a wide range of therapeutic areas and has become a subject of
extensive research and development.

The evolution of FDC therapy has been shaped by several factors. Advances in
pharmaceutical manufacturing technologies, including tablet compression, coating, and
formulation techniques, have enabled the production of stable and bioequivalent FDC
formulations. Additionally, clinical evidence supporting the benefits of FDC therapy, such as
improved treatment outcomes and increased patient adherence, has further contributed to its
widespread adoption.

Furthermore, the growing recognition of the global burden of chronic diseases and the need
for effective and convenient treatment options has fueled the development and utilization of
FDC therapy. Governments and healthcare organizations have increasingly emphasized the
importance of FDCs in public health programs, particularly in resource-limited settings where
simplified treatment regimens can enhance accessibility and compliance.

In conclusion, FDC therapy involves the simultaneous administration of multiple active
pharmaceutical ingredients in fixed proportions. It has a rich historical background, dating
back to ancient medicinal practices, and has evolved to become a prominent approach in
modern medicine [1]. The subsequent sections of this review article will delve deeper into the
benefits, challenges, regulatory considerations, and impact of FDC therapy on patients,
healthcare systems, and society as a whole.

Advantages of FDC Therapy:

e Enhanced treatment outcomes and synergistic effects:
FDC therapy can offer enhanced treatment outcomes by combining drugs that target
different aspects of a disease or work through complementary mechanisms. The
synergistic effects of combining multiple drugs in a fixed dose can lead to improved
efficacy and better control of the disease. For example, in the management of
hypertension, a combination of antihypertensive agents in an FDC can provide more
effective blood pressure control compared to monotherapy.

e Improved medication adherence and patient convenience:
FDC therapy can simplify medication regimens by reducing the number of pills
patients need to take each day. This streamlined approach to dosing enhances patient
convenience and reduces the complexity of medication schedules. As a result, FDCs
can promote better adherence to the prescribed treatment, as patients are more likely
to comply with a simplified regimen compared to taking multiple individual
medications. Improved adherence, in turn, can lead to better disease management and
outcomes.

e Streamlined dosing and reduced pill burden:
FDC therapy reduces the pill burden for patients who require multiple medications for
their treatment. Instead of taking multiple individual tablets or capsules, patients can
benefit from a single FDC tablet or capsule that contains the necessary combination of
drugs. This not only simplifies the dosing process but also reduces the potential for
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errors in medication administration. Streamlined dosing can be particularly beneficial
for elderly patients or those with cognitive impairments who may find it challenging
to manage complex medication regimens.

Potential cost savings and resource utilization:

FDC therapy has the potential to contribute to cost savings in healthcare systems. By
combining multiple drugs into a single formulation, FDCs can reduce the overall cost
of medication production, packaging, and distribution. Additionally, FDC therapy can
help optimize resource utilization by reducing the number of hospital visits,
healthcare professional consultations, and laboratory tests associated with managing
multiple individual medications. The cost-effectiveness of FDC therapy can be
especially relevant in low-resource settings and for chronic diseases requiring long-
term treatment [2].

Challenges and Concerns:

Safety considerations and adverse effects:

One of the primary concerns with FDC therapy is ensuring the safety of patients.
Combining multiple drugs in a fixed dose increases the potential for drug interactions,
which can lead to adverse effects or decreased therapeutic efficacy. The safety profile
of each individual drug must be thoroughly evaluated, taking into account potential
interactions and cumulative side effects. Monitoring for adverse reactions and long-
term safety data collection are essential to ensure patient safety with FDC therapy.
Efficacy assessment and clinical trial design:

Determining the efficacy of FDC therapy can be challenging due to the complexity of
assessing the combined effects of multiple drugs. Clinical trial design for FDCs
requires careful consideration of appropriate study endpoints, patient selection
criteria, and statistical analysis methods. Additionally, the availability of comparative
data from trials with individual drugs versus FDCs can be limited, making it difficult
to evaluate the added benefit of the combination therapy.

Drug interactions and pharmacokinetic considerations:

FDC therapy introduces the potential for drug-drug interactions, where the
pharmacokinetics and pharmacodynamics of the combined drugs may be altered.
Understanding the interaction potential and the resulting impact on drug levels,
metabolism, and therapeutic effects is crucial. Pharmacokinetic studies should be
conducted to evaluate the compatibility of drugs within an FDC and ensure that the
intended therapeutic concentrations are achieved without compromising safety.

Regulators must assess the safety, efficacy, and quality of FDCs through rigorous
evaluation. Harmonization of regulatory frameworks across countries is essential to
ensure consistent standards for FDC approvals. Challenges may arise in defining
appropriate bioequivalence criteria, determining the therapeutic rationale for
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combining drugs, and establishing guidelines for post-marketing surveillance to
monitor the safety and effectiveness of FDCs.

Addressing these challenges requires collaboration among regulators, healthcare
professionals, and pharmaceutical companies.Robust pharmacovigilance systems,
post-marketing surveillance, and ongoing monitoring of FDC therapy are crucial to
detect and manage any safety concerns that may arise. Additionally, continued
research and development efforts are needed to optimize clinical trial designs and
methodologies for evaluating the efficacy of FDCs, as well as to enhance
understanding of drug interactions and pharmacokinetic considerations specific to
FDC therapy.

By addressing these challenges and concerns, the development and appropriate use of
FDC therapy can be guided by evidence-based practices, ensuring patient safety, and
maximizing the benefits of combination therapies.[3-5]

Perspectives of Stakeholders:
Healthcare professionals: Attitudes and experiences:

Healthcare professionals play a crucial role in the prescription, administration, and
monitoring of FDC therapy. Their perspectives are shaped by their clinical experiences,
understanding of the scientific evidence, and interactions with patients. Some healthcare
professionals may view FDC therapy positively, appreciating the convenience, improved
adherence, and potential for better treatment outcomes. Others may express concerns
regarding safety, drug interactions, and the need for individualized treatment approaches. It is
essential to understand and address the perspectives of healthcare professionals to ensure
effective implementation and utilization of FDC therapy.

Regulatory authorities: Evaluating FDC therapy:

Regulatory authorities are responsible for assessing the safety, efficacy, and quality of FDCs
before granting approvals. Their perspectives are shaped by scientific evidence, clinical trial
data, and considerations of public health. Regulatory authorities evaluate FDC therapy based
on rigorous standards, ensuring that the benefits outweigh the risks. They play a crucial role
in establishing guidelines, defining approval processes, and monitoring the post-marketing
safety and effectiveness of FDCs. Understanding the perspectives and criteria used by
regulatory authorities is important for pharmaceutical companies developing FDCs and for
healthcare professionals prescribing them[6].

Patients: Perceptions and acceptance:

Patient perspectives on FDC therapy are essential, as they are the end-users of these
medications. Patients may appreciate the convenience of FDCs, particularly if they have a
high pill burden or find it challenging to adhere to complex medication regimens. Patient
acceptance may also depend on factors such as cost, availability, and trust in healthcare
professionals' recommendations. It is important to involve patients in shared decision-
making, providing them with information on the benefits, potential risks, and alternatives to
FDC therapy. Understanding patient perceptions and addressing their concerns can contribute
to improved treatment adherence and outcomes.

Civil society and advocacy groups: Balancing benefits and risks:
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Civil society organizations and advocacy groups often play a role in influencing healthcare
policies and decisions. Their perspectives may encompass a wide range of considerations,
including patient safety, accessibility, affordability, and ethical concerns. These groups may
advocate for increased awareness and education on FDC therapy, emphasize the importance
of patient rights and autonomy, and raise awareness of potential risks and challenges[7].
Engaging with civil society and advocacy groups can foster a balanced discussion on the
benefits and risks of FDC therapy and help shape policies and guidelines that prioritize
patient well-being.

Understanding the perspectives of different stakeholders is crucial in developing and
implementing FDC therapy effectively. Collaboration between healthcare professionals,
regulatory authorities, patients, and civil society groups is necessary to ensure a holistic
approach that addresses concerns, maximizes benefits, and promotes patient-centred care.

Case Studies and Examples:

1. HIV/AIDS Treatment: One of the most notable success stories of FDC therapy is in
the treatment of HIVV/AIDS. Antiretroviral therapy (ART) combines multiple drugs in
FDC formulations, simplifying treatment regimens and improving medication
adherence. FDCs have been instrumental in expanding access to HIV treatment
globally, particularly in resource-limited settings. The World Health Organization
(WHO) recommends FDC-based ART as the preferred treatment approach due to its
effectiveness, convenience, and cost-effectiveness[8].

2. Tuberculosis (TB) Treatment: FDC therapy has also been successful in the
management of tuberculosis. FDCs combining multiple anti-tuberculosis drugs have
proven to be effective in improving treatment outcomes and reducing the
development of drug resistance. The use of FDCs in TB treatment has simplified
dosing regimens, increased treatment adherence, and reduced pill burden, contributing
to better patient outcomes and public health efforts to control the spread of TB.

3. Hypertension Management: FDC therapy has shown promise in the management of
hypertension. Combination FDCs that include different classes of antihypertensive
drugs, such as angiotensin-converting enzyme (ACE) inhibitors, calcium channel
blockers, and diuretics, have demonstrated improved blood pressure control compared
to monotherapy. These FDCs simplify dosing regimens and enhance patient
adherence, leading to better management of hypertension and reduced cardiovascular
risks.

4. Diabetes Treatment: FDC therapy has been explored in diabetes management to
combine multiple drugs targeting different aspects of the disease. For example, FDCs
combining metformin with other antidiabetic agents, such as sulfonylureas or
dipeptidyl peptidase-4 (DPP-4) inhibitors, offer simplified dosing regimens and
improved glycaemic control. FDCs in diabetes treatment can potentially reduce pill
burden, enhance patient adherence, and optimize therapeutic outcomes.

Eur. Chem. Bull. 2023, 12 (Special Issue8),298-309 302



Fixed Dose Combination (FDC) Therapy: A Comprehensive Review

Drug categories of FDCs Prescribed in
India

[ T
N B O

NO. OF FDCS (%)
=
o

Drug %
DRUG CATEGORY OF FDCS

Lessons learned from real-world applications:

Tailoring FDC therapy to patient needs: Successful implementation of FDC
therapy requires considering patient characteristics, treatment goals, and preferences.
The selection of drugs and dosages in an FDC should be based on evidence,
individual patient profiles, and the therapeutic rationale for combining specific agents.
Taking into account patient diversity and ensuring personalized treatment approaches
can optimize the effectiveness and acceptance of FDC therapy [9].

Monitoring for drug interactions and adverse effects: Vigilant monitoring for
potential drug interactions and adverse effects is essential in FDC therapy. Regular
pharmacovigilance and post-marketing surveillance are crucial to identify and address
any safety concerns. Real-world data collection and analysis can provide insights into
the safety and effectiveness of FDCs in diverse patient populations and help refine
treatment guidelines and recommendations.

Regulatory oversight and harmonization: Effective regulatory oversight, including
robust approval processes and post-marketing surveillance, is critical to ensuring the
quality, safety, and efficacy of FDC therapy. Harmonization of regulatory standards
and collaboration among regulatory authorities can facilitate efficient evaluation and
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approval of FDCs, enabling timely access to innovative combination therapies while
maintaining patient safety.

Patient education and shared decision-making: Patient education plays a vital role
in promoting awareness and understanding of FDC therapy. Empowering patients
with information on the benefits, potential risks, and alternatives allows for shared
decision-making between patients and healthcare professionals. Patient-centred
communication and support can enhance patient acceptance, adherence, and treatment
outcomes.

These case studies and lessons learned highlight the successful implementation of FDC
therapy in various disease areas and provide insights into optimizing treatment regimens,
ensuring patient safety, and maximizing therapeutic benefits in real-world settings.

Future Directions and Recommendations [10-15]:

1.

Research priorities and areas for further investigation:

Long-term safety and effectiveness: Continued research are needed to evaluate the
long-term safety and effectiveness of FDC therapy, including the assessment of
potential cumulative effects and late-onset adverse events.

Optimal drug combinations and dosages: Further investigation is warranted to
identify the most effective combinations of drugs and dosages in FDC formulations,
considering factors such as pharmacokinetics, synergistic effects, and individual
patient characteristics.

Real-world effectiveness: Real-world studies and comparative effectiveness research
can provide valuable insights into the effectiveness of FDC therapy in diverse patient
populations and healthcare settings, helping to bridge the gap between clinical trials
and real-world outcomes.

Paediatric and geriatric populations: Research focused on FDC therapy in pediatric
and geriatric populations is necessary to understand the safety, efficacy, and dosage
requirements specific to these age groups.

Policy considerations and regulatory frameworks:

Harmonization of regulatory standards: Collaboration among regulatory
authorities globally can facilitate harmonization of approval processes,
bioequivalence criteria, and safety monitoring requirements for FDC therapy. This can
streamline the development, evaluation, and approval of FDCs while ensuring patient
safety and quality.

Clear guidelines for FDC development: Regulatory agencies should provide clear
guidelines on the development, evaluation, and post-marketing surveillance of FDCs.
These guidelines should address issues such as drug selection, dosage determination,
bioequivalence criteria, and potential drug interactions.

Flexible regulatory pathways: Regulatory agencies could consider implementing
flexible regulatory pathways for FDCs, taking into account the unique characteristics
and therapeutic rationale of combination therapies. This can encourage innovation in
FDC development and expedite patient access to beneficial combination therapies.
Patient education and awareness initiatives:

Enhanced patient-centred communication: Healthcare professionals should engage
in effective communication with patients, providing clear and understandable
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information about the benefits, potential risks, and appropriate use of FDC therapy.
This can empower patients to make informed decisions and actively participate in
their treatment. [16]

e Patient education materials: Development of patient education materials, such as
brochures, videos, and online resources, can help increase awareness and
understanding of FDC therapy among patients. These materials should be accessible,
culturally appropriate, and available in multiple languages.

e Patient support groups and counselling: Establishing patient support groups and

offering counsellingservices can provide a platform for patients to share experiences,
address concerns, and receive personalized guidance on FDC therapy. These
initiatives can promote patient engagement and adherence.
By prioritizing research, establishing appropriate policy frameworks, and
implementing patient education initiatives, the future of FDC therapy can be shaped
in a way that maximizes its benefits and ensures the well-being of patients. These
recommendations can contribute to the development and utilization of safe, effective,
and patient-centred FDC therapies across various disease areas [17].

Conclusion:

Fixed Dose Combination (FDC) therapy offers several advantages, including enhanced
treatment outcomes, improved medication adherence, streamlined dosing, and potential cost
savings. FDCs have been successfully implemented in various disease areas such as
HIV/AIDS, tuberculosis, hypertension, and diabetes, leading to improved patient outcomes
and increased accessibility to treatment. The use of FDCs has simplified medication
regimens, reduced pill burden, and enhanced patient convenience [18-22].

However, there are challenges and concerns associated with FDC therapy, including safety
considerations, efficacy assessment, drug interactions, and regulatory frameworks.
Addressing these challenges requires collaboration among healthcare professionals,
regulatory authorities, and stakeholders. It is essential to ensure the safety of FDC therapy by
monitoring for adverse effects, evaluating drug interactions, and conducting long-term safety
studies.

The perspectives of stakeholders, including healthcare professionals, regulatory authorities,
patients, and civil society, are crucial in shaping the implementation and acceptance of FDC
therapy. Healthcare professionals play a key role in prescribing and monitoring FDC therapy,
while regulatory authorities assess its safety and efficacy. Patient perspectives and education
initiatives are vital for promoting acceptance and adherence to FDC therapy, and civil society
and advocacy groups can help balance the benefits and risks [23].

Recommendations for the future include prioritizing research on long-term safety and
effectiveness, optimizing drug combinations, and studying FDC therapy in specific
populations. Policy considerations should focus on harmonizing regulatory standards,
providing clear guidelines, and implementing flexible regulatory pathways for FDCs. Patient
education and awareness initiatives should be enhanced through patient-centered
communication, educational materials, and support groups [24-25].
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