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SaMD and CADx: Effectiveness in Medical 
Diagnosis 

Introduction 

The healthcare industry has witnessed a significant transformation in recent 
years, with the advent of technology. One of the most promising technologies is 
the use of Software as a Medical Device (SaMD) for medical diagnosis, including 
the computer-aided diagnosis (CADx). This white paper explores the effectiveness 
of SaMD for diagnosis via CADx, focusing on its use in breast cancer diagnosis. 

SaMD has revolutionized the healthcare industry by offering innovative solutions 
for medical diagnosis and treatment. The FDA defines SaMD as "software 
intended for use in the diagnosis, treatment, mitigation, or prevention of disease 
or other conditions." [1] The EU MDR refers to SaMD as "software that is a medical 
device in its own right and not a part of a hardware medical device." [2] The 
IMDRF defines SaMD as "software intended to be used for one or more medical 
purposes that perform these purposes without being part of a hardware medical 
device." [3] 

SaMD devices offer a wide range of medical applications, including diagnosis, 
monitoring, and treatment. Examples of SaMD devices include computer-assisted 
diagnosis (CADx) for breast cancer diagnosis, electrocardiogram (ECG) 
interpretation software, mobile health applications, and clinical decision support 
systems. SaMD devices can analyze vast amounts of patient data and provide 
more accurate and reliable diagnoses. Moreover, they can offer innovative 
treatment options that can be accessed remotely, making it easier for healthcare 
providers to diagnose and treat patients. 

As the use of SaMD becomes more widespread, regulatory frameworks for SaMD 
have been established by the FDA, the EU MDR, and the IMDRF to ensure that 
SaMD is safe and effective for medical purposes. These frameworks help to 
address the limitations and challenges associated with SaMD devices, such as data 
quality, liability issues, and regulatory compliance. 

In 2020, female breast cancer became the most common type of cancer with an 
estimated 2.3 million new cases (11.7%), followed by lung cancer (11.4%). 
Treatment of BC relies on conducting an accurate diagnosis, including histological, 
molecular, and clinical phenotypes. Non-invasive imaging techniques such as 
mammography, ultrasound, and magnetic resonance (MR) are available for 
qualitative and quantitative analysis of BC in clinical practice. The American 
College of Radiology Breast Imaging Reporting and Data System (BI-RADS) is a 
standardized assessment structure that enables radiologists to clearly and 
concisely communicate results of breast imaging to referring physicians. In the 
fifth edition of the BI-RADS atlas, category 4 and 5 breast lesions are defined as 
suspicious cancerous lesions, and a biopsy is recommended for further diagnosis. 
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Recent studies have shown that a large number of benign lesions are present in 
category 4 and 5 breast lesions, particularly in the mammography reporting 
system, exposing these patients to invasive biopsies. Depending on the 
technique, the sensitivity values of biopsy results ranged from 87% to >97%. [4-9] 

 

FIGURE 1 Color-coded Bounding Boxes Exhibits by XyCAD-MMG on Left and Right Craniocaudal (CC) and mediolateral oblique position 
(MLO) images of Mammography 

 

Benefits of SaMD for Diagnosis 

The use of SaMD for diagnosis via CADx has many potential benefits. Firstly, it can 
improve the accuracy of diagnoses. SaMD can analyze vast amounts of patient 
data, detect patterns and outliers, and provide more accurate and reliable 
diagnoses. In the context of breast cancer diagnosis, CADx can help reduce the 
rate of false positives and false negatives in mammography, thereby avoiding 
unnecessary treatments or missed diagnoses. 

Another benefit of SaMD for diagnosis via CADx is increased access to healthcare. 
This technology can bring diagnostic tools to underserved areas, allowing doctors 
and other healthcare professionals to diagnose and treat patients remotely. This 
is particularly beneficial in rural areas where there may be a shortage of 
healthcare providers. Additionally, the use of SaMD for diagnosis via CADx can 
lead to lower costs, making it more accessible to patients and healthcare 
providers. 

SaMD for breast cancer diagnosis via CADx can lead to a reduction in patient 
anxiety. Mammography is a sensitive test, and women may be anxious about the 
results of the test. CADx can reduce the number of false positives, thus decreasing 
the number of unnecessary biopsies and reducing patient anxiety. 

Limitations of SaMD for Diagnosis 

While SaMD for diagnosis via CADx has many benefits, there are also several 
limitations. One of the major limitations is the lack of adequate data quality. The 
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performance of SaMD is dependent on the quality and accuracy of data used to 
develop it. Therefore, the accuracy and reliability of SaMD are only as good as the 
quality of data that is fed into it. Additionally, SaMD may suffer from limitations 
due to the fact that the data on which it is trained may not be representative of 
the entire population. 
 
Another limitation of SaMD is the potential for liability issues. The use of SaMD 
for diagnosis via CADx requires that the system performs at a high level of 
accuracy. Therefore, when SaMD is used to diagnose a patient, it becomes a part 
of the patient's medical record, and any error or mistake can lead to significant 
harm to the patient. Therefore, there is a need to establish legal and regulatory 
frameworks to deal with liability issues arising from the use of SaMD. 

 
Conclusion 

SaMD for diagnosis via CADx has the potential to provide significant benefits to 
patients and healthcare providers, particularly in the context of breast cancer 
diagnosis. Improved accuracy, time savings, increased access to healthcare, and 
lower costs are just a few of the potential benefits of this technology. However, 
it is important to consider the limitations of SaMD and work to address issues 
around data quality, liability, and regulatory compliance. With continued 
development and refinement, SaMD for diagnosis via CADx could transform 
medical diagnosis and improve patient outcomes. The regulatory frameworks 
established by the FDA, EU, and IMDRF provide a framework for SaMD 
development and regulation, but it is important to ensure that this technology is 
used in conjunction with the skills and expertise of healthcare providers. By doing 
so, we can harness the power of technology to provide better healthcare to 
patients. 
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