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Report description:

Global Klinefelter syndrome therapeutics market is projected to witness a CAGR of 4.73% during the forecast period 2024-2031,
growing from USD 934.55 million in 2023 to USD 1,352.61 million in 2031. The market is anticipated to thrive exponentially due to
rising awareness about Klinefelter syndrome and its treatment options, coupled with initiatives from stakeholders and various
organizations.

Klinefelter syndrome is a genetic condition affecting males at birth. In this condition, an extra copy of the X chromosome is
present in males due to some genetic error. It is a genetic condition but not genetically inherited. The treatment options for the
condition are highly limited as the disease is incurable and rarely diagnosed, mainly in adolescence. Symptomatic treatments are
available for the condition, comprising hormone therapy, surgery, and fertility treatments. The market for Klinefelter syndrome
therapeutics is mainly driven by testosterone products approved and available in various dosage forms. Increasing efforts to
reduce genetic disease burden coupled with regulatory approvals for hormonal therapies and products are the major drivers for
the market.

For instance, in April 2023, Xiromed, LLC announced that it had obtained approval from the United States Food and Drug
Administration (FDA) for its Abbreviated New Drug Application (ANDA) for Testosterone Cypionate Injection, USP, a generic
alternative to Depo-Testosterone. The estimated annual market sales for Depo-Testosterone and its generics for the twelve
months were USD 193.8 million in 2023. Testosterone Cypionate Injection, USP is used for replacement therapy in males with
conditions associated with symptoms of deficiency or absence of endogenous testosterone, such as Klinefelter syndrome.
Although the market is anticipated to grow, the major challenge for market growth is the limited choice of treatments and its high
cost.



High Disease Burden of Klinefelter Syndrome Drives Market Growth

The disease burden of Klinefelter syndrome significantly influences the therapeutics market for this condition. The disease is
mainly characterized by an extra X chromosome in males. It leads to various health issues, including hypogonadism, infertility,
and increased risk of comorbidities like osteoporosis and metabolic syndrome. The disease prevalence of Klinefelter syndrome is
so high that it is not included under the umbrella of rare diseases. The disease burden is anticipated to rise further with enhanced
diagnostic capabilities during the forecast period. According to the National Organization for Rare Disorders, Inc., the karyotype
47-XXY of Klinefelter syndrome is not rare and occurs in 1 out of 500 male births. However, only about 25% of boys with 47-XXY
Klinefelter syndrome are diagnosed, and diagnosis usually occurs in adulthood. Conditions that are variants of Klinefelter
syndrome, including mosaic karyotypes such as 46-XY/47-XXY and other conditions such as 48-XXYY, 48-XXXY, and 49-XY (poly-X
Klinefelter syndromes), are rare.

Rising Awareness About Klinefelter Syndrome Brings Market Growth

It has been more than 80 years since Klinefelter syndrome was first described. Still, the disease is labeled as "not rare but rarely
diagnosed" because more than 70% of the cases remain undiagnosed. As more individuals and healthcare professionals recognize
the symptoms and implications of Klinefelter Syndrome, there is a greater push for early diagnosis and intervention, thereby
expanding the patient base seeking treatment. Several organizations, such as the American Association for Klinefelter Syndrome,
Office for Rare Conditions, Klinefelter's Syndrome Association, and many more, are consistently working to raise awareness for the
disease and organize different programs to facilitate the knowledge transfer among healthcare professionals, for instance,
Klinefelter's Syndrome Association organized its annual conference Milton Keynes on the 17th to 19th of May 2024, that aimed to
discuss the ongoing researches and spread awareness about the disease. Along with this, several government organizations are
also contributing through their specific initiatives; for example, the Michigan House of Representatives adopted a resolution
designating May 2024 as Klinefelter Syndrome Awareness Month in Michigan.

Testosterone Replacement Therapy Segment to Dominate the Market

The testosterone replacement therapy segment is anticipated to dominate the Klinefelter syndrome therapeutics market with the
largest market share. Males with Klinefelter syndrome are administered testosterone, a hormone needed for sexual development.
Testosterone is given by injection or through a skin patch or gel. Frequent market activities around testosterone products and
their sales and distribution fuel the market growth and expand the market share of the segment.

For instance, in March 2024, Mangoceuticals, Inc., which is a company focused on the development, marketing, and sales of
various men's health and wellness products via a secure telemedicine platform, including its uniquely formulated hair growth
product and erectile dysfunction drug announced the highly anticipated release and availability of 'PRIME' by MangoRx, bringing
the FDA-approved oral testosterone replacement therapy treatment to consumers across the United States through its proprietary
telehealth platform. MangoRx intends to market PRIME for those male individuals taking some alternative form of testosterone
replacement therapy or facing low testosterone conditions.

North America Dominates Klinefelter Syndrome Therapeutics Market

North American region is anticipated to dominate the Klinefelter syndrome therapeutics market due to several reasons, including
robust healthcare infrastructure, easy access to several therapy options, and the presence of leading market players in the region.
The heightened level of awareness among the North American population and a large number of treatment centers, coupled with
the high disease burden for Klinefelter syndrome, is fueling the market in the region. Furthermore, research on this topic has
enhanced market growth and development within the region. For instance, the findings of research conducted by the University of
Colorado Anschutz Medical Campus published in JAMA Network Open in March 2024, revealed that out of 595,612 men in the
Million Veteran Program, 1 in 370 men had a sex chromosome aneuploidy, and out of that only 14.2% were clinically diagnosed by
60 years of age. The research also found that medical morbidity and health care utilization metrics were higher for men with
either 47,XXY, or 47,XYY compared with matched controls.

Future Market Scenario (2024-2031F)

As the Klinefelter syndrome is incurable, symptomatic treatments are being developed and evolved for better clinical outcomes
that are anticipated to drive the market. The main symptoms of Klinefelter syndrome are low testosterone, enlarged breasts, and
infertility. These symptoms are treated through testosterone replacement therapy, hormonal therapies, mastectomy, and
assistive reproductive technology. Through advances in assisted reproductive technology, men with Klinefelter syndrome now



have the possibility of conceiving. One specific ART procedure, known as testicular sperm extraction with intracytoplasmic sperm
injection (TESE-ICSI), has demonstrated success for XXY males. In this process, a surgeon extracts sperm from the testes and then
injects a single sperm into an egg for a successful pregnancy. Such advances in symptomatic treatments of Klinefelter syndrome
are anticipated to drive further growth in the future market of Klinefelter syndrome therapeutics.

Key Players Landscape and Outlook

The global Klinefelter syndrome therapeutics market is majorly catered to by pharmaceutical and biotechnological companies that
manufacture testosterone and hormonal products. Players like Takeda Pharmaceutical Company Limited and Kyowa Kirin Co., Ltd
dominate the market. Market activities like licensing agreements and collaborations have been observed recently.

In September 2024, Click to Fill, Inc. (WellSync) announced a collaboration with Marius Pharmaceuticals LLC to provide Kyzatrex
(testosterone undecanoate) Clll capsules, an oral form of testosterone replacement therapy, on WellSync's comprehensive virtual
care platform. This partnership showcases WellSync's capability to seamlessly integrate with pharmaceutical products, delivering
an innovative direct-to-patient healthcare solution.

In January 2024, Lipocine Inc., a biopharmaceutical company focused on treating Central Nervous System disorders, Gordon Silver
Limited, and Verity Pharmaceuticals, Inc. announced their exclusive licensing agreement. According to the agreement, Verity
Pharma will market TLANDO in the United States and, if approved, in Canada. TLANDO is the first and only oral testosterone
replacement therapy option approved by the United States Food and Drug Administration (FDA) that does not require dose
titration.
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