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Ever since the introduction of ChatGPT-3.5, an 

increasing number of biomedical studies have begun 

integrating this innovative technology. Now, the scien-

tific community is turning its attention toward Artificial 

General Intelligence (AGI) – a form of AI that is 

expected to understand and reason in ways similar 

to humans. But how soon can we realistically expect 

AGI to arrive, and what might it mean for the future of 

biomedical research?

The introduction of ChatGPT-3.5 marked a pivotal 

moment, prompting a growing number of biomedical 

researchers to integrate this innovative technology 

into their workflows, including summarizing literature, 

brainstorming ideas, generating code, and even draft-

ing manuscripts. But as powerful as these systems 

are, they represent only a fraction of AI’s potential. 

Today, the scientific community is looking toward a 

more profound horizon: Artificial General Intelligence 

(AGI). This hypothetical form of AI, capable of human-

like reasoning and learning, promises not just to assist 

but to fundamentally redefine the process of scientific 

discovery itself. This evolution raises critical ques-

tions: What truly is AGI? How soon can we expect 

AGI, and what would its arrival mean for the future of 

medicine? And, perhaps most fundamentally – should 

we use it?

1. Background: The Ai Landscape  

Today

To appreciate the potential of AGI, one must first 

understand the landscape of current AI.

1.1 Artificial Intelligence

Artificial Intelligence is the broad science of cre-

ating machines capable of intelligent behavior. More 

precisely, it is a branch of computer science dedi-

cated to developing systems that perform tasks typi-

cally requiring human intelligence.

1.2 Narrow AI

Most contemporary advancements fall within the 

category of Narrow AI. These systems are designed 

and trained to excel at a specific, predefined task. 

Prominent examples include Large Language Models 

(LLMs) such as ChatGPT,
3
 Gemini,

4
 and LLaMA,

5
 as 

well as image recognition algorithms that identify tum-

ors in medical scans.
6

LLMs represent a sophisticated class of Narrow 

AI. Trained on colossal datasets of text, they excel 

at processing and generating human language by 

predicting the most probable subsequent words in a 

sequence. Their functionality is underpinned by tech-

niques like  Machine Learning (ML), which enables 

computers to learn from data, and  Deep Learning 

(DL), a subset of ML that employs complex neural 

networks to discern intricate patterns.

2. The Current State: Narrow Ai  

in Biomedicine

Today’s Narrow AI is already a powerful ally in the 

research laboratory and clinical setting.

•	 Literature Review:  LLMs can rapidly synthesize 

thousands of research papers. They are capable 

of not only searching and summarizing literature 

but also providing detailed explanations of com-

plex concepts in response to follow-up questions.

•	 Drug Discovery: Tools like DeepMind’s AlphaFold 

have revolutionized structural biology by predicting 
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improvement without constant human intervention. 

This autonomy is essential for complex, iterative 

processes like scientific discovery.

4. A New Paradigm for Discovery

The arrival of AGI would transform biomedical 

research into a collaborative partnership with a peer 

machine intellect. Its impact could be revolutionary:

•	 Autonomous Hypothesis Generation:  AGI could 

analyze all scientific literature, lab data, and clini-

cal records to generate novel, testable hypotheses 

that humans might miss.
7

•	 Intelligent Experimental Design: AGI could design 

and simulate complex, multi-stage experiments, 

optimizing protocols in silico to minimize costly 

trial-and-error.

•	 Holistic Data Integration and Analysis: AGI could 

seamlessly integrate disparate data types – 

genomics, EHRs, wearable data – into a unified 

model of health and disease.

•	 Hyper-Personalized Medicine:  By modeling an 

individual’s unique biology and lifestyle, AGI 

could help tailor treatments with unprecedented 

precision.

•	 The Self-Driving Laboratory:  Coupled with lab 

robotics, an AGI could physically run experiments 

24/7, learning from results in real-time and adap-

tively changing course, to achieve a research 

goal.

Given these transformative capacities that 

humanity has long envisioned, a clear assessment of 

how LLMs and AGI compare to human intelligence 

becomes essential. 

5. Comparisons: A Framework for 

Understanding the Differences

To grasp the fundamental differences, it is helpful 

to use biological analogies.

protein structures with remarkable accuracy. Such 

DL models have substantially accelerated the effi-

ciency of early-stage drug discovery.

•	 Diagnostics: AI algorithms analyze medical images 

and patient data to support clinicians. By offering high 

levels of accuracy and efficiency, Narrow AI provides 

much-needed assistance in diagnostic processes.

•	 Predictive Modeling: Machine learning models can 

forecast disease outbreaks and project the probabil-

ity for different outcomes from different treatments 

in individual patients, enabling more proactive and 

personalized healthcare interventions.

3. Artificial General Intelligence

AGI represents a hypothetical stage in the devel-

opment of ML in which an artificial intelligence system 

can match or exceed the cognitive abilities of human 

beings across any task.
1
 Unlike today’s systems, AGI 

would not be confined to a single domain.

A fundamental difference separates AGI from 

LLMs. While an LLM’s seemingly intelligent behavior 

arises from statistical pattern matching in text, i.e., 

without genuine conceptual understanding, an AGI 

would be defined by its  causal, conceptual under-

standing  of the world. This distinction manifests in 

several core capabilities that AGI would possess and 

current LLMs lack:

•	 Generalization: AGI has the ability to understand 

abstract principles and then autonomously apply 

them to solve entirely novel problems in unfamil-

iar domains, without requiring pre-existing training 

data. While an LLM can  simulate  this by recom-

bining patterns from its training corpus, AGI would 

genuinely reason from first principles.
2

•	 True Reasoning: AGI is anticipated to possess gen-

uine understanding and common sense, including 

the critical ability to distinguish between correlation 

and causation. This moves beyond the statistical 

pattern recognition that characterizes LLMs.

•	 Autonomy: AGI would be capable of self-directed 

learning, independent goal-setting, and continuous 
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5.1 Comparing with animals

LLM vs. Animals AGI vs. Animals
Intelligence An LLM functions as a vast, sophisticated 

memory without a mind. It lacks the 
innate understanding and instincts of even 
a simple animal. A squirrel, for instance, 
possesses a grounded understanding of 
gravity, hunger, and predators that an 
LLM fundamentally lacks.

AGI would, by definition, possess a general 
intelligence at least on par with, and very likely 
superior to, higher animals. It would demonstrate 
problem-solving skills surpassing those of a 
primate and adaptive learning capabilities beyond 
those of a dolphin.

Learning Unlike an animal, an LLM’s core 
model is static after its initial training; 
temporary “in-context learning” 
during a conversation does not alter its 
fundamental knowledge base.

Like an animal, AGI would learn continuously 
from its environment and experiences through trial 
and error, dynamically updating its internal world 
model.

World Interaction Unlike an animal, an LLM has no direct, 
embodied interaction with the physical 
world and cannot affect it directly.

AGI, especially if embodied in a robot, would 
interact with and manipulate the world with the 
purpose and adaptability of an intelligent animal.

LLM vs. Humans AGI vs. Humans
Understanding An LLM is an “astute autodidact” – it 

has processed a vast corpus of text but 
operates without genuine comprehension. It 
manipulates symbols statistically, lacking a 
rich, internal model of the world that defines 
human understanding.

AGI would function as a peer intellect –  
possessing a human-like, conceptual 
understanding of causality and context, with 
reasoning capabilities that are indistinguishable 
from, and potentially superior to, human 
thought.

Reasoning LLMs perform “stochastic parroting,” 
plausibly recombining existing information 
based on probability. They lack true logic, 
common sense, and the ability to reason from 
first principles.

Like a human, AGI would demonstrate 
genuine reasoning, abstraction, and creativity. 
It could formulate novel scientific theories 
or create original art based on a deep, causal 
understanding of the world.

Consciousness & 
Goals

An LLM has no consciousness, self-awareness, 
desires, or intrinsic goals. Its objectives are 
statically embedded by its programmers and 
training data.

The nature of AGI consciousness remains a 
profound philosophical question. However, 
a defining feature would be its capacity 
for autonomous goal-setting, defining its own 
objectives based on its understanding, much like 
a human.

5.2 Comparing with humans
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6. Ethical and Practical Considerations

The integration of AGI into biomedical research 

introduces profound ethical challenges that must be 

addressed proactively.
8

6.1 Ethics and safety: uncharted territories 

The deployment of AGI in medicine presents 

novel and unresolved dilemmas:

•	 Data Privacy & Security: How can patient confiden-

tiality be guaranteed when an AGI requires access 

to massive, integrated datasets of sensitive health 

information?

•	 Accountability & Liability:  In the event of a misdi-

agnosis or a harmful treatment recommendation, 

who is held responsible – the developer, the clini-

cal institution, the overseeing physician, or the AGI 

itself? Establishing clear legal and ethical frame-

works for accountability is paramount.

6.2 Equity and disparities

A significant risk exists that AGI could systemati-

cally perpetuate or even exacerbate existing health-

care disparities.

•	 Algorithmic Bias:  If trained on biased or non- 

representative data, AGI could encode and amplify 

these biases, leading to inequitable outcomes for 

underrepresented populations.

•	 Regulatory Governance: Proactive and robust reg-

ulatory guidelines must be established to mandate 

fairness, transparency, and equity in the develop-

ment and deployment of AGI systems, ensuring 

they serve all of humanity equitably.

6.3 Concerns and limitations

An AGI capable of defining its own goals has 

potential problems. This is the basis for the AI dooms-

day scenarios, such as the Terminator movie series 

where an AI decides the best way to achieve its goals 

is to launch nuclear missiles at humanity. Isaac Asimov 

created the Three Laws of Robotics which ensure that 

AI systems would protect humans and follow orders 

unless those orders conflicted with human safety. 

However, the AI eventually decides that an improved 

Zeroth Law should override the Three Laws and the 

AI turns Earth into a radioactive wasteland in order to 

stimulate expansion into outer space and occupation 

of the Galaxy. Some form of human supervision will 

be necessary to avoid AI becoming an existential cri-

sis for humanity.

7. Conclusion

The journey from today’s Narrow AI to tomorrow’s 

AGI is not merely a step forward in scale; it is a fun-

damental leap in kind. Current LLMs are powerful 

tools that augment human capabilities, like giving a 

researcher a library that can talk back. But AGI prom-

ises a true collaborator – a partner with the general-

ized problem-solving skills of a human scientist, the 

relentless efficiency of a machine, and the potential 

to see connections across biology and medicine that 

have eluded us for generations.

While the timeline for AGI remains uncertain, with 

expert predictions ranging from a bullish 2028–2030 

(often from company leaders) to a more conserva-

tive mid-century or beyond (from many academics), 

its potential impact is not. It compels us to prepare –  

not just technically, but ethically and socially – for 

a future where the very process of discovery is a 

dialogue between human and machine intelligence. 

The arrival of transformative technology always elic-

its a spectrum of responses, from enthusiastic adop-

tion to profound apprehension. The lesson from past 

technological revolutions could shed light on the 

dynamics. 

We do not know how humanity reacted to the 

invention of the wheel, but the “Red Flag Laws”,
9
 

which sought to slow the automobile for the sake 

of the horse-drawn carriage, now stand as a his-

torical testament to the futility of resisting a trans-

formative technology. A similar divergence unfolded 

when LLMs astonished the world: some immediately 

called for a pause, prioritizing precaution, while oth-

ers hailed their efficiency and raced to unlock new 
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potential. This reality prompts a critical question: will 

we witness a complete reversal of attitudes when 

AGI truly arrives? Could those who initially feared 

LLMs only come to embrace a world of unprece-

dented abundance powered by AGI? And might 

those who now champion LLMs find themselves vol-

untarily tasked the immense responsibility of ensur-

ing that AGI remains a tool for, and not a master of, 

humanity?

 The ultimate challenge, therefore, may not be 

against AGI itself, but for its wise stewardship. Our 

preparedness, more than the technology alone, will 

determine the outcome.
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