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Abstract - Artificial intelligence (AI) has emerged as a powerful tool with the potential to transform various 
aspects of healthcare. Over the past five years, Google Health has been at the forefront of developing and 
implementing AI-driven solutions to address numerous challenges in the healthcare industry. This paper 
presents a comprehensive review of Google Health's progress in harnessing AI to improve healthcare 
outcomes, with a particular emphasis on their latest conversational AI systems, MedPALM and MedPALM 2, 
and the potential applications and limitations of these systems. The review begins with an overview of AI's 
impact on healthcare, highlighting the numerous applications where AI has proven to be beneficial in 
augmenting the abilities of healthcare professionals and enabling the discovery of new medical 
knowledge. This is followed by an in-depth analysis of Google Health's key AI innovations, including 
advancements in breast cancer detection, skin condition identification, genomic sequencing, and the 
discovery of a tissue morphology feature that predicts colorectal cancer patient survival. The paper then 
delves into the development, tuning, and performance of MedPALM, a large language model designed to 
provide high-quality and authoritative answers to medical questions. MedPALM's achievements in 
surpassing the pass mark on U.S. medical licensing exams are discussed, along with an examination of the 
evaluation process of MedPALM's answers in comparison to real clinicians. Building on the success of 
MedPALM, the paper introduces MedPALM 2, a more advanced and improved AI system that boasts 
impressive performance on medical exam benchmarks, including Indian medical exams. The potential 
real-world applications and role of MedPALM 2 as a building block for advanced natural language 
processing in healthcare are explored, emphasizing the tremendous potential of this technology in the field. 
Lastly, the review addresses the challenges and limitations of AI in healthcare, including the importance of 
empathy, compassion, addressing bias, and ethical considerations. The paper stresses the need for 
responsible innovation and the inclusion of diverse experiences, perspectives, and expertise when 
developing AI systems for healthcare applications. To wrap up, this paper delves deep into Google Health's 
AI-driven advances in healthcare and its vast potential to transform the sector. However, we must not 
forget that significant obstacles remain before we can responsibly deploy these technologies ethically. 
 
Keywords: Artificial intelligence (AI), Google Health, Healthcare outcomes, Conversational AI systems, 
MedPALM, MedPALM 2, Medical knowledge discovery, AI-driven healthcare innovations, Natural language 
processing (NLP), AI challenges and limitations. 

 
1. INTRODUCTION  
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Artificial intelligence (AI) has emerged as a transformative force in various industries, and healthcare is no 
exception. The potential of AI to revolutionize healthcare is immense, with applications ranging from 
diagnostics and treatment planning to drug discovery and personalized medicine. By leveraging the 
power of AI, healthcare providers can improve patient outcomes, reduce costs, and enhance the overall 
efficiency of healthcare systems. In recent years, major technology companies like Google have played a 
significant role in advancing AI-driven healthcare solutions. Google Health, in particular, has been at the 
forefront of developing and implementing AI technologies to address numerous challenges in the 
healthcare industry. This paper aims to introduce the topic of AI in healthcare, discuss its potential, and 
explore the role of Google Health in advancing this field. AI in healthcare refers to the use of 
algorithms, machine learning models, and other computational techniques to analyze complex medical 
data, recognize patterns, and make predictions or recommendations. The application of AI in healthcare 
can be broadly categorized into five main areas: diagnostics, treatment, drug discovery, personalized 
medicine, and healthcare management. In diagnostics, AI algorithms can be trained to detect 
abnormalities in medical images, such as X-rays and MRIs, with a level of accuracy comparable to or even 
surpassing human experts. In treatment planning, AI can assist clinicians in selecting the most appropriate 
course of action for individual patients, taking into account various factors such as medical history, 
genomics, and lifestyle. 

In the area of drug discovery, AI can accelerate the process of identifying new therapeutic compounds by 
analyzing vast amounts of molecular data and predicting the potential efficacy and safety of novel 
drugs. Personalized medicine, which involves tailoring medical treatments to the specific needs of 
individual patients, can also benefit from AI's ability to analyze large datasets and identify correlations 
between genetic markers, environmental factors, and disease risk. Lastly, AI can help streamline healthcare 
management by automating routine tasks, optimizing resource allocation, and predicting patient demand, 
ultimately leading to more efficient and cost-effective healthcare systems. The potential of AI in healthcare 
has attracted significant attention from both the public and private sectors. Among the key players in this 
field, Google Health has emerged as a major contributor to the development and deployment of AI-driven 
healthcare solutions. Google Health, a division of Alphabet Inc., focuses on leveraging the company's 
expertise in AI, machine learning, and big data analytics to improve healthcare outcomes and address 
critical challenges in the industry. 

One of the primary objectives of Google Health is to create AI algorithms that can assist healthcare 
professionals in diagnosing and treating various medical conditions. To this end, the company has 
developed several AI models capable of analyzing medical images and identifying abnormalities with high 
accuracy. For instance, Google Health's deep learning algorithm for detecting diabetic retinopathy, a 
leading cause of blindness worldwide, has demonstrated a level of performance on par with human 
experts. Similarly, the company's AI model for breast cancer detection has shown promising results in 
reducing false positives and negatives in mammography screenings. In addition to diagnostics, Google 
Health has also made significant strides in developing AI-driven tools for personalized medicine and drug 
discovery. By harnessing the power of AI, the company aims to accelerate the process of identifying new 
therapeutic compounds and enable more precise, individualized treatment plans for patients. 
Furthermore, Google Health is actively involved in the development of advanced natural language 
processing (NLP) techniques that can help healthcare professionals better understand and 
interpret complex medical data. 
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A key area of focus for Google Health is the development of conversational AI systems designed specifically 
for healthcare applications. In this regard, the company has created MedPALM and MedPALM 2, advanced 
AI models capable of providing high-quality and authoritative answers to medical questions. These 
systems have demonstrated impressive performance on medical licensing exams, highlighting their 
potential to augment the abilities of healthcare professionals and improve healthcare outcomes. As AI 
continues to advance, its potential to revolutionize healthcare grows. However, it is crucial to acknowledge 
the challenges and limitations that come with implementing AI-driven solutions in healthcare. Ensuring 
empathy and compassion, addressing bias and diversity, and navigating ethical considerations are just a 
few of the critical aspects that must be considered when developing and deploying AI technologies in 
healthcare. In conclusion, the application of AI in healthcare holds immense promise, with the potential to 
improve patient outcomes, reduce costs, and enhance the overall efficiency of healthcare systems. Google 
Health has been a key player in advancing AI-driven healthcare solutions, contributing significantly to the 
development and implementation of innovative technologies that address critical challenges in the 
industry. By exploring the potential of AI in healthcare and acknowledging the challenges and limitations 
that come with it, we can work towards a future where AI-driven solutions play an integral role in improving 
healthcare outcomes for people worldwide. 

 
2. AI IN HEALTHCARE: A BRIEF OVERVIEW 
The integration of artificial intelligence (AI) into healthcare has shown significant promise in various 
applications, ranging from diagnostics and treatment planning to drug discovery, personalized medicine, 
and healthcare management. In this section, we provide a brief overview of AI's impact on healthcare, 
touching upon the diverse applications and challenges associated with its implementation. 

1. Diagnostics 

One of the most prominent applications of AI in healthcare is in diagnostics, where AI algorithms 
have been developed to analyze medical images, such as X-rays, MRIs, and CT scans, to identify 
abnormalities and detect diseases. AI-powered diagnostic tools have shown remarkable accuracy, 
often on par with or surpassing that of human experts. For example, AI algorithms have been utilized 
to detect diabetic retinopathy, breast cancer, and lung cancer, among other conditions, with a high 
degree of accuracy. 

2. Treatment Planning 

AI can also assist healthcare professionals in formulating appropriate treatment plans for patients 
by analyzing vast amounts of data, including medical history, genomic information, and lifestyle 
factors. AI-powered decision support systems can help clinicians identify the most effective 
treatment options, minimize side effects, and improve patient outcomes. 

3. Drug Discovery 

The process of developing new drugs is time-consuming and costly. AI has the potential to 
accelerate drug discovery by analyzing large datasets of molecular structures, predicting the 
efficacy and safety of new compounds, and identifying potential drug candidates. AI-driven drug 
discovery platforms have already shown promise in identifying new therapeutic targets and 
potential treatments for various diseases, including cancer and neurological disorders. 

4. Personalized Medicine 
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Personalized medicine aims to tailor medical treatments to individual patients based on 
their genetic makeup, lifestyle, and environmental factors. AI can facilitate personalized medicine 
by analyzing large datasets, identifying correlations between genetic markers and disease risk, and 
predicting individual responses to specific treatments. This can lead to more targeted and effective 
therapies, ultimately improving patient outcomes. 

5. Healthcare Management 

AI can streamline healthcare management by automating routine tasks, optimizing resource 
allocation, and predicting patient demand, thereby enhancing the efficiency and cost-
effectiveness of healthcare systems. AI-driven tools can support scheduling, monitoring patient 
data, and identifying trends that may indicate changes in patient conditions or care needs. 

Challenges 

Despite the significant potential of AI in healthcare, several challenges must be addressed for its successful 
implementation. These include: 

1. Data Privacy and Security: Ensuring the privacy and security of sensitive patient data is 
crucial. Strict regulations and robust data protection measures must be in place to 
prevent unauthorized access and data breaches. 

2. Bias and Fairness: AI algorithms can inadvertently perpetuate biases present in the training data, 
leading to unfair treatment or misdiagnosis. It is essential to develop algorithms that are unbiased, 
transparent, and fair to all patients. 

3. Ethical Considerations: AI's role in healthcare raises various ethical questions, such as the impact 
on patient-clinician relationships, the potential for overreliance on AI, and the consequences of AI-
driven decision-making. 

4. Integration and Interoperability: Seamless integration of AI-driven tools into existing healthcare 
systems is critical for their success. Interoperability between various AI solutions and electronic 
health record systems must be ensured to facilitate data sharing and collaborative care. 

5. Regulatory and Legal Frameworks: As AI continues to evolve, regulatory and legal 
frameworks must adapt to address the unique challenges and risks associated with AI-driven 
healthcare solutions. 

In conclusion, AI has already made a substantial impact on healthcare, with numerous applications 
showing great promise in improving patient outcomes and healthcare system efficiency. However, to fully 
realize the potential of AI in healthcare, it is essential to address the challenges and limitations associated 
with its implementation, ensuring that AI-driven solutions are developed and deployed responsibly and 
ethically. 

 
3. GOOGLE HEALTH'S AI INNOVATIONS 
Google Health has made significant advancements in AI-driven healthcare solutions, focusing on various 
areas, such as breast cancer detection, skin condition identification, genomic sequencing, and tissue 
morphology features in colorectal cancer. In this section, we discuss these innovations and their impact on 
healthcare. 
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3.1. Breast Cancer Detection 
AI has improved breast cancer detection by leveraging deep learning algorithms to analyze 
mammography images more accurately. Google Health developed an AI model trained on a large dataset 
of mammograms, which demonstrated a reduction in false positives and false negatives compared to 
human radiologists. By reducing these errors, AI can improve early detection of breast cancer, leading to 
more timely treatment and better patient outcomes. 

3.2. Skin Condition Identification 
AI has played a significant role in helping people better understand their skin conditions through the 
development of AI-driven dermatology assist tools. Google Health's AI algorithm can analyze images of 
skin lesions and provide a list of possible conditions with associated probabilities. This assists 
dermatologists in diagnosing and treating skin diseases more accurately. By enhancing diagnostic 
accuracy and facilitating early detection, AI-driven tools can improve patient care and outcomes for 
various skin conditions, including cancerous lesions. 

3.3. Genomic Sequencing 
AI has contributed to more accurate genomic sequencing through the development of tools like Google 
Health's Deep Variant. By leveraging deep learning, Deep Variant can analyze genomic sequencing data 
to identify genetic variants, such as single nucleotide polymorphisms (SNPs) and small insertions and 
deletions (indels), more accurately than traditional methods. This increased accuracy can aid in the 
identification of genetic markers associated with diseases, ultimately contributing to the development 
of personalized medicine strategies and better understanding of the underlying genetic causes of various 
conditions. 

3.4. Tissue Morphology Feature in Colorectal Cancer 
Google Health has discovered a tissue morphology feature that predicts colorectal cancer patient survival 
using AI. By analyzing whole-slide images of tissue samples, the AI model identified a specific pattern of 
cells, referred to as the "risk-associated stromal morphology." This pattern was found to be correlated 
with patient survival rates. The discovery of this tissue morphology feature has significant implications 
for colorectal cancer prognosis and treatment planning. By improving prognostic accuracy, healthcare 
professionals can better tailor treatment plans for patients, potentially leading to improved survival rates 
and better patient outcomes. 

In summary, Google Health's AI innovations have made substantial impacts on various aspects of 
healthcare, from diagnostics to personalized medicine. By developing and implementing AI-driven 
solutions in healthcare, Google Health is contributing to the improvement of patient outcomes and 
fostering the advancement of AI-driven healthcare technologies. However, it is important to address the 
challenges and limitations associated with AI implementation in healthcare, ensuring that these solutions 
are developed and deployed responsibly and ethically. 

 

4. MEDPALM: RETHINKING CONVERSATIONAL AI SYSTEMS IN MEDICINE 
MedPALM is an advanced conversational AI system developed by Google Health to provide high-quality 
and authoritative answers to medical questions. It is designed to support clinical decision-making, 
enhance medical knowledge dissemination, and improve healthcare outcomes. In this section, we discuss 
the system's development, tuning, and performance on medical licensing exams. 



  Partners Universal International Innovation Journal (PUIIJ) 

Volume: 01 Issue: 03 | May-June 2023 | www.puiij.com                            

 

© 2023, PUIIJ  | DOI:10.5281/zenodo.8085221                                                                          Page | 261  

 

4.1. Development and Tuning of MedPALM 
MedPALM is based on the 540-billion-parameter large language model, PALM, and utilizes instruction 
prompt tuning to create a specialized AI system for answering medical questions. Instruction prompt 
tuning involves training the AI model to follow explicit instructions in the prompts, enabling MedPALM to 
focus on providing accurate, unbiased, and relevant medical information. 

The development process includes fine-tuning the AI model on a dataset of medical question-answer 
pairs, which are carefully curated and reviewed by medical experts. This process ensures that MedPALM is 
equipped to provide reliable and authoritative answers to a wide range of medical questions. 

4.2. Performance on Medical Licensing Exams 
MedPALM's performance on U.S. medical licensing exams serves as a benchmark for its ability to provide 
accurate and clinically relevant information. In a breakthrough achievement, MedPALM exceeded the pass 
mark on these exams, demonstrating its potential to augment the abilities of healthcare professionals and 
improve medical knowledge dissemination. 

This impressive performance highlights the effectiveness of instruction prompt tuning in developing AI 
systems capable of providing reliable and high-quality answers to medical questions. 

4.3. Evaluation of MedPALM's Answers 
The evaluation process of MedPALM's answers is crucial to ensuring the system's accuracy, reliability, and 
safety. This process includes: 

• Comparisons with real clinicians: MedPALM's answers are compared to those provided by real 
clinicians to assess the AI system's level of expertise and its ability to generate answers that align 
with current medical practice. 

• Factual accuracy: The answers generated by MedPALM are carefully reviewed for factual accuracy, 
ensuring that the information provided by the AI system is up-to-date, reliable, and in accordance 
with established medical knowledge. 

• Bias evaluation: The answers are examined for any potential biases that may have been 
inadvertently introduced during the training process. This evaluation helps ensure that MedPALM 
provides fair and unbiased information to users. 

• Potential harm assessment: The evaluation process also involves assessing the potential harm 
that may arise from the AI system's answers. This includes identifying any misleading or incorrect 
information and addressing these issues to minimize the risk of harm to patients and healthcare 
professionals. 

In conclusion, MedPALM represents a significant advancement in conversational AI systems for medicine. 
Its development, tuning, and impressive performance on medical licensing exams demonstrate the 
potential for AI-driven solutions to support clinical decision-making, enhance medical knowledge 
dissemination, and ultimately improve healthcare outcomes. However, it is essential to continue evaluating 
and refining MedPALM's answers to ensure the system's accuracy, reliability, and safety in the constantly 
evolving field of medicine. 

 
5. MEDPALM 2: THE NEXT GENERATION OF MEDICAL AI 
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MedPALM 2 is an improved version of the MedPALM conversational AI system, developed by Google 
Health to provide even more accurate and reliable medical information. This next-generation AI model 
further advances the potential of AI-driven solutions in healthcare by enhancing performance on medical 
exam benchmarks and expanding real-world applications. 

5.1. Performance Improvements 
MedPALM 2 builds upon the success of its predecessor by demonstrating even better performance on 
medical exam benchmarks, including U.S. medical licensing exams and Indian medical exams. The 
improvement in performance is a result of continuous advancements in natural language 
processing (NLP) technology, more extensive data sets, and more refined fine-tuning processes. 

The impressive performance of MedPALM 2 on Indian medical exams highlights its potential to address 
diverse medical knowledge requirements and adapt to different healthcare systems globally. This 
accomplishment showcases the scalability and adaptability of the MedPALM 2 model, making it a powerful 
tool for medical professionals worldwide. 

5.2. Real-world Applications and Potential 
MedPALM 2 has numerous potential real-world applications, serving as a building block for advanced NLP 
in healthcare. Some of these applications include: 

1. Clinical decision support: MedPALM 2 can serve as an assistive tool for healthcare professionals, 
providing them with accurate and reliable medical information to support their decision-making 
processes. 

2. Medical education: Medical students and professionals can use MedPALM 2 as a resource to 
enhance their learning and stay up-to-date with the latest medical knowledge and best practices. 

3. Telemedicine: MedPALM 2 can play a role in telemedicine platforms, providing patients and 
healthcare providers with accurate medical information during virtual consultations. 

4. Medical research: Researchers can leverage MedPALM 2's advanced NLP capabilities to analyze 
large volumes of medical literature, identify relevant information, and support the development of 
new treatments and interventions. 

5. Personalized healthcare: MedPALM 2 can be integrated into personal health applications, providing 
users with tailored medical advice and information to support their healthcare decisions and 
promote overall well-being. 

The development of MedPALM 2 marks a significant milestone in the evolution of AI-driven solutions in 
healthcare. Its improved performance, expanded real-world applications, and potential to serve as a 
building block for advanced NLP in healthcare demonstrate the immense possibilities of AI to revolutionize 
the healthcare industry. However, it is essential to ensure that these AI-driven solutions are developed and 
deployed responsibly and ethically, addressing challenges such as data privacy, bias, and integration with 
existing healthcare systems. By doing so, MedPALM 2 and other AI-driven innovations can contribute to 
improving healthcare outcomes and enhancing the overall quality of care for people worldwide. 

5.3 What are the potential limitations of MedPALM 2 
While MedPALM 2 represents a significant advancement in medical AI, there are potential limitations that 
should be considered when using or implementing the system: 
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1. Incomplete or outdated knowledge: MedPALM 2's knowledge base may not always be up-to-date 
or complete, as the field of medicine is constantly evolving. New research findings and guidelines 
may not be immediately integrated into the model, leading to occasional gaps in its understanding 
of current best practices. 

2. Misinterpretation of questions: MedPALM 2 may sometimes misinterpret complex or ambiguous 
questions, which could result in incorrect or irrelevant answers. The accuracy of its responses 
depends on its ability to understand the context and nuance of a given question. 

3. Data bias: The training data used to develop MedPALM 2 may contain inherent biases, which could 
be inadvertently introduced into the AI's answers. This could lead to biased or unfair 
recommendations that do not fully represent the diversity of patients and medical conditions. 

4. Reliance on textual information: MedPALM 2 primarily processes textual data and may have 
difficulty interpreting non-textual information, such as medical images, graphs, or charts. This 
limitation could affect the system's ability to answer questions that require understanding of these 
types of data. 

5. Lack of human intuition and empathy: MedPALM 2, as an AI system, lacks the human intuition and 
empathy that healthcare professionals possess. It may not be able to effectively address 
emotionally sensitive topics or recognize the importance of the human touch in the healing process. 

6. Legal and ethical concerns: The use of AI-driven systems like MedPALM 2 raises concerns regarding 
liability, data privacy, and informed consent. Ensuring that patients' rights are protected and the 
technology is used responsibly is critical to mitigating these concerns. 

7. Overreliance on AI: Medical professionals should not become overly reliant on MedPALM 2 or other 
AI-driven systems. It is essential to maintain a balance between the use of AI tools and the 
application of human expertise and judgment in clinical decision-making. 

8. Integration challenges: Integrating MedPALM 2 into existing healthcare systems could prove 
challenging, due to differences in workflows, technical requirements, and the need for ongoing 
training and support. 

Addressing these limitations is crucial for the responsible development and implementation of MedPALM 2 
and similar AI-driven solutions in healthcare. By acknowledging and addressing these challenges, AI can 
be integrated more effectively and ethically into healthcare systems, ultimately improving patient 
outcomes and enhancing the overall quality of care. 

 

6. CHALLENGES AND LIMITATIONS OF AI IN HEALTHCARE 
While AI has the potential to revolutionize healthcare, it is essential to recognize and address the challenges 
and limitations that come with its implementation. Ensuring empathy, compassion, addressing bias, 
and ethical considerations are crucial aspects of integrating AI into healthcare systems effectively and 
responsibly. 

6.1. Ensuring Empathy and Compassion 
AI systems, by their nature, lack human empathy and compassion, which are critical elements in the 
healthcare setting. When patients interact with healthcare professionals, the human touch and 
understanding can positively impact their well-being and healing process. AI systems should be designed 
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and implemented in a way that complements human empathy and compassion, rather than replacing 
them. 

Healthcare professionals should continue to play a central role in patient care, utilizing AI tools to enhance 
their abilities and improve decision-making. AI systems should be considered as supportive tools, with the 
ultimate goal of augmenting human expertise and fostering empathetic, patient-centered care. 

6.2. Addressing Bias and Diversity 
Bias in AI systems can have serious consequences, particularly in healthcare, where it may lead to unequal 
treatment of patients or misdiagnoses. It is essential to ensure that AI systems are trained on diverse and 
representative data sets, encompassing varied perspectives, experiences, and expertise. 

Involving a wide range of stakeholders, including healthcare professionals, patients, and experts from 
diverse backgrounds, can help to identify and address potential biases in AI systems. Continuous 
monitoring and evaluation of AI models are also crucial to identify and rectify any biases that may emerge 
over time. 

6.3. Ethical Considerations 
The responsible and ethical exploration of AI in healthcare is of utmost importance. Key ethical 
considerations include: 

Data privacy and security: Ensuring that patient data is handled securely and confidentially is crucial to 
maintaining trust in AI-driven healthcare systems. 

Informed consent: Patients must be informed about the use of AI in their care and provided with the 
opportunity to consent or decline its use. 

Liability and accountability: Clear guidelines and regulations should be established to determine liability 
and accountability in cases where AI-driven decisions result in adverse outcomes. 

Transparency and explainability: AI systems should be designed to provide transparent and 
understandable explanations for their recommendations, enabling healthcare professionals and patients 
to make informed decisions. 

Equitable access: Ensuring that AI-driven healthcare solutions are accessible to all, regardless 
of socioeconomic status, is essential to prevent further disparities in healthcare outcomes. 

By addressing these challenges and limitations, AI can be integrated more effectively and ethically into 
healthcare systems, ultimately improving patient outcomes and enhancing the overall quality of care. 

 
7. CONCLUSION 
In conclusion, AI has the potential to revolutionize healthcare by enhancing diagnostics, streamlining 
workflows, improving decision-making, and opening up new avenues for personalized care. Models like 
MedPALM 2 demonstrate the advancements in medical AI, showcasing impressive performance 
on medical exam benchmarks and offering various real-world applications, such as clinical decision 
support, medical education, telemedicine, medical research, and personalized healthcare. 

However, it is crucial to recognize and address the challenges and limitations associated with AI in 
healthcare. Ensuring empathy and compassion, addressing bias and diversity, and navigating ethical 
considerations are essential aspects of integrating AI into healthcare systems effectively and 
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responsibly. AI systems should be designed to complement human expertise, considering the importance 
of empathy and compassion in patient care. Addressing biases and ensuring diversity in AI training data 
and development teams can help create more equitable and representative AI-driven 
solutions. Ethical considerations, including data privacy, informed consent, liability, transparency, 
and equitable access, must be at the forefront of AI exploration in healthcare. 

By acknowledging and addressing these challenges and limitations, AI can be integrated more effectively 
and ethically into healthcare systems. As a result, AI-driven innovations like MedPALM 2 have the potential 
to contribute significantly to improving healthcare outcomes and enhancing the overall quality of care for 
people worldwide. 
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