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Discuss the role of artificial Intelligence in medicine. Is it possible to replace 
human doctors or any aspect of medical care with robots? 
 
Introduction: 
 
Improvements in technology go hand-in-hand with advancements in healthcare. This 
thesis statement underpins the hope that artificial intelligence (AI) brings to the 
healthcare sector, particularly with regards to cost-saving and service-improvement 
benefits. However, there are some who are not so optimistic about the influence of 
AI. They believe it might result in unemployment and social inequality [1]. In this 
essay, I will discuss the implications of AI for screening, diagnosis, prognosis, 
management, and monitoring. 
 
Implications of AI for screening 
 
A Pap test is currently used to screen for cervical cancer. The procedure involves 
collecting cells from the surface of the cervix and vagina. The cells are then viewed 
under a microscope by a human observer to find out if they are abnormal: a very 
labour-intensive procedure. An AI system seeking to reduce the workload on 
humans is PAPNET. PAPNET is programmed to analyse the cervical smear samples 
and only refer those judged to contain abnormal cells or be inadequate to trained 
human observers [2]. If PAPNET was integrated into current standards of practice, it 
could free up time for healthcare professionals. This time could be used by 
healthcare professionals to diagnose and manage more complex cases, on 
professional development, and on teaching juniors. In addition, the scope for AI in 
screening extends beyond the detection of cancer. In 2002 Amendolia et al. found 
that an AI software being fed data on red blood cell count (RBC), haemoglobin (Hb), 
haematocrit (Hct), and mean cell volume (MCV) of a population accurately identified 
94% of individuals in that population with thalassemia minor [3]. 
 
Implications of AI for diagnosis 
 
Over the course of the last century, the amount of data produced in the field of 
healthcare has skyrocketed. The limiting factor on the progression of our knowledge 
about various diseases has largely become our ability to process and interpret this 
data [4]. Intelligent algorithms and their analytic capabilities will be invaluable in 
tackling this data deluge.  
 
Some would take this further and say that the analytic capabilities of AI could be 
used clinically to cross-reference all available data against a patient’s symptoms and 
signs to form a diagnosis. In fact, AI has already been successfully used for the 
diagnosis, staging, and grading of several cancers with a degree of confidence 
approaching that of expert healthcare professionals [5-7]. It might even be the case 
that AI could perform better than experts if the algorithm was ‘trained’ on an 
extremely large amount of data [8]. If such an AI system was created, there is a real 
risk that it would lead to downsizing of the healthcare workforce [9]. However, it is 
unfeasible to create such an AI system in the near-future due the costs of producing 
such a large dataset [10] as well as the intensive computational power that would be 
required to analyse said dataset [11].  
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A more pragmatic middle-ground would be to use AI to assist healthcare 
professionals in reaching a diagnosis. Intelligent algorithms can de designed to 
highlight potential confounding variables to human observers. For example, steroid 
use in a giant cell arteritis patient can be flagged up in the analysis of their temporal 
artery biopsy, reminding healthcare workers to adjust for the possibility of a false-
negative result. 
 
Implications of AI for prognosis 
 
In the future, AI systems may be used to predict complications and outcomes of 
various haematological cases. In the case of leukaemia, AI systems can be 
developed that analyse the expression of various genes in the genomes of 
leukaemia patients [12]. The AI could process the gene expression data to identify 
patients that are at a high risk of relapse and reveal the specific leukaemia subtype 
that a patient is suffering from [13,14]. This latter revelation can give clinicians an 
idea about which treatments to start a patient on. There is also evidence that a 
similar technique could be useful in predicting the prognosis of multiple myeloma [15] 
and breast cancer [16].  
 
Implications of AI for management 
 
Google’s DeepMind project, which famously defeated the world Go champion in 
2015 [17], uses an algorithm modelled on neural networks, and as such is able to 
identify solutions to problems that humans are incapable of envisioning [18]. Using 
such an algorithm could redefine management guidelines for several diseases and 
possibly lead to more diverse service availability in developing countries. In addition 
to coming up with innovative management strategies, AI has been shown to be able 
to create the same management plans 100 times faster than expert healthcare 
professionals [19]. With the current time pressures on NHS doctors, utilising AI in 
formulating management plans could be key in reducing burnout amongst doctors 
and providing them with more time to provide holistic care. 
 
AI systems could also play an active role in patient treatment. Recent studies have 
shown that autonomous robots can perform soft-tissue surgery as well as human 
surgeons [20]. It is likely that an AI system would have better infection control than 
humans. Thus, an AI system could potentially improve the prognosis of surgical 
patients. These increases in efficiency and patient safety gained through the use of 
AI in surgery would also us to address the long surgical waiting lists without 
compromising the integrity of the NHS by overloading it with patients. Similarly, the 
reduction in post-surgical complications would save money, which could be 
repurposed to purchase higher-quality machinery or provide treatment for more 
patients. The implementation of AI could also improve care for patients in remote 
parts of the world. Firstly, the AI could act as an expert advisor in regions that lack a 
qualified doctor. Secondly, AI could create avatars that can be used to train medical 
professionals in regions where expert face-to-face guidance is not a possibility. 
 
Implications of AI for monitoring 
 
An AI system that ubiquitously monitors our health is becoming more and more likely 
as we increase our usage of intelligent textiles, smart devices, and motion sensors. 
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Already, the pervasiveness of smart devices and wireless networks in the UK could 
be taken advantage of to monitor patients in real-time outside of the clinical setting. 
An AI system could be developed to process and integrate the data produced from 
this around the clock monitoring with the patient’s electronic medical records. If the 
AI detects any alarming signs, such as breathlessness in a patient suffering from 
sickle cell anaemia, the AI could alert emergency medical services. This would 
reduce delays in treatment, and potentially save lives. However, an AI system that 
monitors every individual in the population is likely to be contentious due to concerns 
about privacy and data security. Despite this, it is highly likely that AI will be used to 
monitor high-risk patients continuously within the next few decades.  
 
In addition to passively monitoring patients, AI can play an active role in improving 
their quality of life. For instance, AI can be developed to help with activities of daily 
living. Various disorders reduce an individual’s mobility or prevent them from driving. 
Providing those afflicted with AI controlled self-driving cars could deliver the mobility 
and independence they have desired. Moreover, some patients may feel lonely and 
abandoned upon release from hospital. Providing these patients with companion 
robots could help alleviate their loneliness and improve their quality of life. These 
companion robots could also ensure the patients are taking their prescribed 
medications and following the lifestyle agreed upon with their clinician. In other 
words, AI can be used to increase compliance.  
 
Conclusion: 
 
It is certainly true that the development of AI that can perform any task as well as or 
better than a human will change the role of healthcare workers as we know them. 
However, this eventuality is not unique to this sector or indeed this century. The 
argument that we should not champion the use of AI in the healthcare sector as it 
could render modern-day healthcare workers obsolete is based on a flawed 
understanding of our role. Healthcare workers have an obligation to employ AI in 
clinical practice if it will improve patient care, regardless of the threat of change. 
Moreover, utilising AI could actually help reduce burnout amongst healthcare 
workers, as AI can perform repetitive tasks, answer medical questions, and process 
literature around any topic in a fraction of the time that it would have taken a human 
to do so. Since this will reduce the demand on healthcare workers, they will be able 
to spend more time on research and on providing a better quality of care for their 
patients. It is up to us to be brave enough to accept that our profession as we know it 
must adapt to work with such an advancement. To conclude where we began, 
improvements in technology go hand-in-hand with advancements in healthcare. 
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