
J. Biomedical Research and Clinical Reviews                                                                                                                                                   Copy rights@ Rehan Haider, et al, 

Auctores Publishing LLC – Volume 12(2)-243 www.auctoresonline.com  
ISSN: 2692-9406   Page 1 of 5 

 

 

Orphan Drugs: A Ray of Hope for Patients with Rare Diseases 

Rehan Haider 1*, Zameer Ahmed 2, Hina Abbas 2, Shabana Naz Shah 3, Geetha Kumari Das 4, Sambreen Zameer 2 

1Head of Marketing and Sales, Riggs Pharmaceuticals, Karachi; Department of Pharmacy, University of Karachi, Pakistan. 

2Department of Pathology, Dow University of Health Sciences, Karachi, Pakistan. 

3Faculty of Pharmacy, SBB Dewan University, Karachi, Pakistan. 

4GD Pharmaceutical Inc.; OPJS University, Rajasthan, India. 

*Corresponding Author: Rehan Haider, Head of Marketing and Sales, Riggs Pharmaceuticals, Karachi; Department of Pharmacy, University of 

Karachi, Pakistan. 

Received Date: January 19, 2026; Accepted Date: January 30, 2026; Published Date: February 13, 2026 

Citation: Rehan Haider, Zameer Ahmed, Hina Abbas, Shabana Naz Shah, Geetha Kumari Das, et al, (2026), Orphan Drugs: A Ray of Hope for 

Patients with Rare Diseases, J. Biomedical Research and Clinical Reviews, 12(2); DOI:10.31579/2692-9406/243. 

Copyright: © 2026, Rehan Haider. This is an open-access article distributed under the terms of the Creative Commons Attribution License, which 

permits unrestricted use, distribution, and reproduction in any medium, provided the original author and source are credited. 

Abstract 

There are millions of patients suffering from rare diseases around the globe. However, the number of patients affected by 

individual diseases remains relatively low. Many rare diseases lead to delays in their treatment and clinical intervention. This 

has made "orphan drugs" a significant breakthrough in therapy. These are drugs developed for rare diseases. Historically, rare 

diseases had not been of much interest to the drug industry. However, this has changed over the years. Initiatives such as the 

"Orphan Drug Act" of the United States and other countries in Europe and Asia have shown promising results. There has been 

substantial growth in the number of approved "orphan drugs" over the last two decades. 

Despite these advances, challenges remain. High development costs, limited clinical trial populations, and uncertainties about 

long-term safety and efficacy complicate orphan drug research. In addition, the high prices of many orphan drugs raise ethical 

and economic concerns about the affordability and equitable access to such treatments. Nevertheless, over the last two decades, 

recent progress within molecular genetics, precision medicine, and biologics has transformed the orphan drug landscape, with 

the ability to treat targets of underlying disease mechanisms rather than symptoms alone. 

Scientific, regulatory, and clinical dimensions of orphan drug development are discussed in this review. It describes state-of-

the-art methodologies for emerging research, summarizes the evidence of available clinical data, and evaluates outcomes from 

orphan drug use. By integrating updated literature and current clinical information, the article points out the increasing role of 

orphan drugs in offering improved survival, quality of life, and disease management for patients with rare disorders. This will, 

without question, require continued collaboration among regulators, industry partners, clinicians, and patient advocacy groups 

to maintain innovation while ensuring ethical distribution and long-term therapeutic success. 
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Introduction 

Rare diseases can be described as those that affect fewer than the estimated 

200,000 population in the USA or less than one in 2,000 citizens of the 

European Community [1,2]. Although there exist over 7,000 known cases of 

rare diseases that affect more than 300 million people around the globe [3], 

the traditional pharmaceutical industries were not much interested in 

producing drugs to counter these diseases. 

Moreover, orphan drug regulations revolutionized this landscape by 

encouraging innovation with financial and other incentives [4]. All these 

changes facilitated the growth of targeted medicines, especially in genetic, 

metabolic, cancer, and neurologic diseases [5]. Presently, orphan drugs 

constitute a rising sector within the pharmaceutical industry and form a 

fundamental basis of precision medicine. 

Literature Review 

Initially, the literature focused on the lack of medical support and economic 

restrictions in pharmaceutical development [6]. Later studies identified that 

regulatory rewards have been successful in promoting the approval of orphan 

drugs [7]. More contemporary research has emphasized the contribution of 

genomics, biologics, and gene therapies in the field of orphan drugs [8,9]. 

Systematic reviews have further suggested concerns regarding trial size, 

changes in the healthcare environment, and differences in pricing [10–12]. 

Research Methodology 

This narrative review included peer-reviewed articles that were published 

between 2000 and 2025. The data were obtained from PubMed, Scopus, and 

  Open Access  Research Article 

              Biomedical Research and Clinical Reviews 
                                                                                                      Rehan Haider *                                                                                                                                                

AUCTORES 
Globalize your   Research 



J. Biomedical Research and Clinical Reviews                                                                                                                                                   Copy rights@ Rehan Haider, et al, 

Auctores Publishing LLC – Volume 12(2)-243 www.auctoresonline.com  
ISSN: 2692-9406   Page 2 of 5 

Web of Science. The criteria for inclusion in this article included the 

development of orphan drugs, regulations, trials, and therapeutic benefits. 

This article used both quantitative and qualitative methods. 

Statistical Analysis 

In cases where the results of clinical trials are available, the outcomes have 

been assessed through the application of descriptive statistics such as 

response rates, survival rates, and risk ratios. For comparative evaluations 

between orphan and non-orphan medications, results have been gathered 

from published meta-analyses. 

Result 

The analysis shows a constant rise in the approval of orphan drugs, especially 

for cancer and genetic diseases. There was noticeable progress in clinical 

trials of diseases that had significant improvement in terms of progression of 

disease, symptomatic relief, and survival. There was also substantial efficacy 

of target therapies over traditional drugs. 

Discussion 

Orphan drugs have transformed the approach to the management of rare 

diseases by shifting the focus towards mechanism-based therapy. Advances 

in molecular diagnostics now allow for the early identification of eligible 

patients, thereby enhancing the precision of therapy. High costs and unequal 

access continue to pose a major barrier, especially in low- and middle-

income countries. Ethical considerations on pricing and sustainability call 

for balanced policy responses. 

Rare Disease Prevalence Example Orphan Drug Mechanism of Action Regulatory Approval 

Spinal Muscular Atrophy (SMA) 1 in 10,000 births Nusinersen Enhances SMN protein production FDA, EMA 

Gaucher Disease 1 in 40,000 Imiglucerase Enzyme replacement therapy FDA 

Cystic Fibrosis 1 in 2,500 Ivacaftor Improves CFTR channel function FDA, EMA 

Duchenne Muscular Dystrophy 1 in 3,500 male births Eteplirsen Exon-skipping gene modulation FDA 

Hemophilia A 1 in 5,000 males Emicizumab Mimics clotting factor VIII FDA, EMA 

Pompe Disease 1 in 40,000 Alglucosidase alfa Enzyme replacement therapy FDA 

Huntington’s Disease 1 in 10,000 Tetrabenazine Dopamine depletion therapy FDA 

Table 1: Overview of Orphan Drugs for Selected Rare Diseases 

Aspect Description 

Clinical Benefit Improves survival and quality of life 

Innovation Encourages precision medicine and gene therapy 

Economic Incentives Tax credits, market exclusivity, grants 

Research Challenges Small patient populations 

Financial Limitations High production and treatment cost 

Regulatory Support Accelerated approvals and priority review 

Table 2: Benefits and Challenges of Orphan Drug Development 

 

Figure 1: ORPHAN DRUGS: Hope for Rare Diseases 

Source: created by Haider et al 2026 
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Figure 2: Development Pathway of Orphan Drugs for Rare Diseases 

Source: created by Haider et al 2026 
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Figure 2: Mechanism of Action of Orphan Drugs in Rare Diseases 

Source: created by Haider et al 2026 

Conclusion 

Orphan drugs are an important innovation in modern medicine, thus giving 

hope for patients of rare and hitherto incurable diseases. The scientific 

progress is remarkable; however, the regulatory one ought not to be left 

behind. The affordability, safety, and global access of orphan drugs need 

increased efforts. Policy reform and collaborative research would provide 

significant impetus toward continued momentum. 
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