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Abstract

Introduction: Artificial intelligence (Al) has emerged as a tool of growing
relevance in modern healthcare. Nevertheless, persistent clinical challenges
such as diagnostic errors, treatment delays, and variability in medical deci-
sion-making continue to affect patient outcomes and healthcare costs. In
this context, Al is considered a potential strategy to optimize clinical pro-
cesses and support medical decisions.

Methods: A protocol was registered in  PROSPERO (ID:
CRD42024000000). Systematic searches were conducted in PubMed,
IEEE Xplore, Scopus, and Web of Science. Primary studies, clinical trials, and
systematic reviews evaluating Al applications in diagnosis and treatment
were included. Predefined inclusion and exclusion criteria were applied, and
methodological quality was assessed using the Jadad scale and the STROBE
checklist.

Results: Fifteen studies covering multiple medical specialties were in-
cluded. Overall findings suggest that Al tools may improve diagnostic accu-
racy, reduce clinical analysis time, and contribute to therapeutic personal-
ization. Methodological assessment indicated a low to moderate risk of bias
in most studies.

Discussion: The analyzed evidence indicates that Al holds significant
potential as a clinical support tool, particularly in medical imaging and deci-
sion-support systems. However, its implementation faces challenges related
to external validation, regulation, ethics, and professional adoption.

Conclusion: Artificial intelligence represents a promising technology for
strengthening diagnostic precision and treatment optimization in health-
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care. Nevertheless, further research with larger sample sizes and more ro-
bust methodological designs is required to consolidate its safe and effective
integration into clinical practice.

Keywords: Artificial Intelligence; Healthcare; Diagnosis; Treatment; Sys-
tematic Review; Clinical Decision Support.

Introduction

Artificial intelligence (Al) has emerged as a transformative force across
multiple fields, and healthcare is no exception (1). From the analysis of large
volumes of data to the automation of complex processes, Al offers powerful
tools to improve the quality of healthcare and optimize patient outcomes
(2,3). The need for more precise, personalized, and efficient healthcare is
increasingly evident, particularly in a global context where the demand for
health services continues to grow (4).

Traditional diagnostic and treatment methods, although fundamental,
present inherent limitations that may affect the quality of care (5). Al has
the potential to overcome many of these limitations by providing data-driv-
en solutions that can lead to more accurate diagnoses and more effective
treatments (6). However, the integration of Al into healthcare poses signifi-
cant challenges, including ethical, technical, and regulatory issues that must
be addressed to ensure its safe and effective implementation (7).

This systematic review aims to evaluate the impact of Al on the accuracy
of medical diagnoses, examining how these technologies have improved the
detection of diseases and medical conditions. Additionally, it seeks to ana-
lyze their influence on therapeutic processes in healthcare through a critical
evaluation of the existing literature, in order to provide a comprehensive
overview of the advances, benefits, and challenges associated with their
application in the healthcare field (8).

Methodology

Inclusion and Exclusion Criteria

To ensure the relevance and quality of the studies included in the review,
the following criteria were established:

Inclusion criteria:

e Types of studies: Primary studies, clinical trials, cohort studies,
case-control studies, and systematic reviews providing direct evi-
dence on the application of Al in healthcare were included (13).

e Population: Patients from various medical specialties who received
Al-assisted diagnosis or treatment were considered. Both general
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and specific populations (e.g., patients with cancer, diabetes, or car-
diovascular diseases) were included (14).

e Interventions: Applications of Al used for diagnosis, treatment, or
personalization of healthcare. These included machine learning algo-
rithms, deep neural networks, and clinical decision support systems
(15).

e Comparisons: Studies comparing the effectiveness of Al with tradi-
tional diagnostic and treatment methods were included. Evaluations
of accuracy, effectiveness, and outcomes between Al-based technol-
ogies and conventional approaches were considered (16).

e Outcomes: Measures of diagnostic accuracy, treatment effective-
ness, impact on clinical outcomes, and personalization of care. Both
quantitative outcomes (e.g., accuracy rates, symptom reduction) and
qualitative outcomes (e.g., patient satisfaction) were assessed (17).

Exclusion criteria:

e Irrelevant studies: Studies not focused on Al applications in medical
diagnosis or treatment, or lacking relevant data on the effectiveness
of these interventions, were excluded (18).

e Language: Studies not available in English or Spanish were excluded
due to limitations in interpretation and analysis (19).

e Insufficient data: Studies with incomplete or unclear data that did
not allow proper evaluation of outcomes were excluded (20).

Search Strategy

The search strategy was designed to be comprehensive and systematic

to identify the largest possible number of relevant studies.

e Databases used: PubMed, IEEE Xplore, Scopus, and Web of Science
(21-24).

e Search terms: Combinations of relevant terms with Boolean opera-
tors were used to refine results:

- General terms: ‘“artificial intelligence,” “healthcare,” “diagnosis,’

NS

“treatment,” “systematic review” (25).

N«

- Specific terms: “machine learning,” “deep learning,” “predictive an-

(S N«

alytics,” “clinical decision support,” “personalized medicine” (26).
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Applied filters:

Publication date: Studies published from 2010 to the date of the
search were included (27).

Study type: Primary studies, clinical trials, and systematic reviews
(28).

Language: English and Spanish (29).

Search process:

Initial search: A broad search was conducted using the defined terms
(30).

Title and abstract screening: Studies were assessed for relevance
(31).

Full-text evaluation: Selected studies were reviewed in depth to
verify compliance with inclusion and exclusion criteria (32).

Data extraction: Relevant data were extracted using a standardized
extraction form (33).

Study Selection Process
The study selection process is a critical stage in a systematic review,

ensuring that included studies are relevant and of high quality. This process

was conducted in several phases to guarantee thoroughness and accuracy

in identifying pertinent studies.

Initial screening: Titles and abstracts of studies identified through
the literature search were reviewed to exclude those not meeting
inclusion criteria. Priority was given to studies addressing applica-
tions of artificial intelligence in medical diagnosis and treatment. This
phase allowed the removal of irrelevant studies and focused the
analysis on potentially eligible ones. The screening was performed
by two independent reviewers to minimize selection bias and reduce
the likelihood of omitting relevant studies.

Full-text review: Following the initial screening, a detailed evaluation
of full-text articles was conducted. This stage involved comprehen-
sive reading of studies that passed the first phase. Reviewers ana-
lyzed methods, results, and discussions to determine relevance and
quality. Particular attention was given to study objectives, design,
population, data collection methods, and statistical analyses. This
process ensured that only studies meeting predefined inclusion cri-
teria were considered. Full-text review allowed a deeper assessment
of the quality and applicability of each study.
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Data Extraction: Use of a Standardized Template

Data extraction was performed using a standardized template designed
to systematically and consistently collect relevant information. This includ-
ed variables such as study objectives, design, population characteristics,
interventions, comparators, outcomes, and statistical analysis methods. Its
use facilitated comparison across studies and ensured comprehensive data
collection. Additionally, it helped minimize errors and omissions, thereby
improving the quality and consistency of the collected data.

Peer Review:

Study Selection and Data Extraction by Two Independent Reviewers
To ensure the reliability of the process, each study was assessed and data
were extracted by two independent reviewers. This approach reduced
individual bias and improved the accuracy of the evaluation. In cases of
disagreement, discrepancies were resolved by consensus or with the in-
volvement of a third reviewer. This procedure strengthens the rigor and
transparency of the process.

Quality Assessment and Risk of Bias

The assessment of methodological quality and risk of bias is essential to
determine the validity of the results.

Assessment tools:

e Jadad scale (clinical trials): Used to evaluate methodological quality,

considering randomization, blinding, and reporting of withdrawals.
The maximum score is 5 points, with higher values indicating better
quality.

e STROBE checklist (observational studies): Used to assess reporting
quality in terms of study design, data collection, analysis, and presen-
tation of results.

e PRISMA guidelines (systematic reviews): Used to evaluate trans-
parency and completeness of reporting through a 27-item checklist.

Evaluation criteria:

e Study design: Studies with robust methodological designs (clinical
trials, well-structured observational studies) were included, consid-
ering their internal validity.

e Sample size: Studies with adequate and justified sample sizes were
considered more reliable.

e Statistical methods: Appropriate statistical analyses were prioritized,
including handling of missing data, multivariable analyses, and con-
trol of confounding.
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Evidence Synthesis Method

Due to the heterogeneity of the included study designs, a narrative
synthesis was conducted. Results were grouped according to the type of
artificial intelligence application (diagnosis and treatment) and compara-
tively analyzed based on methodological quality and level of evidence. A
meta-analysis was not performed due to variability in populations, interven-
tions, and outcomes.

Risk of Bias

Risk of bias was assessed using specific tools according to study type.
In clinical trials, randomization, blinding, and attrition were considered. In
observational studies, selection, information, and confounding biases were
evaluated. This assessment allowed identification of limitations that could
affect the interpretation of results.

Final Synthesis of the Methodological Process

The processes of study selection, data extraction, and quality assess-
ment were conducted in a rigorous and systematic manner, ensuring the
inclusion of relevant and high-quality studies. This approach supports the
study’s conclusions regarding the impact of artificial intelligence on diagnos-
tic accuracy and the personalization of treatment in healthcare.

3. Results

Characteristics of Included Studies

The literature search identified 320 records in electronic databases. Af-
ter removing 40 duplicates, 280 records were screened by title and ab-
stract, of which 200 were excluded for not meeting the inclusion criteria.
Subsequently, 80 full-text articles were assessed, of which 65 were exclud-
ed for methodological or relevance-related reasons. Finally, 15 studies met
the established criteria and were included in the systematic review.
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Figure 1. PRISMA flow diagram
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Source: Authors’ own elaboration

The systematic review included a total of 15 studies addressing various
applications of artificial intelligence in the healthcare setting, including diag-
nostic algorithms, clinical decision support systems, and predictive models.
The analyzed samples were heterogeneous, ranging from studies with more
than 10,000 patients to literature reviews evaluating between 10 and 230

previous studies (34).

To provide a structured synthesis of the methodological characteristics

Reports not retrieved

(n=0)

Reports excluded: n=65
Insufficient data or
incomplete resulis (n = 25)

Did not meet inclusion criteria
/wrong study design (n = 22)

Not focused on Al in
diagnosis or treatment (n =
18)

and main findings of the included studies, Table 1 was developed
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As shown in Table 1, there is heterogeneity in methodological designs
and in the medical specialties addressed; however, a consistent trend to-
ward improvements in diagnostic accuracy through artificial intelligence
tools is identified.

The selected studies exhibited variability in both methodological design
and the medical specialty analyzed. Approximately 60% corresponded to
systematic reviews and scoping reviews, while 40% included clinical, experi-
mental, or technological development studies. This methodological diversity
allowed for a comprehensive evaluation of the impact of artificial intelli-
gence (Al) across different clinical contexts (35).

The most represented medical fields were oncology, cardiology, neurol-
ogy, radiology, and internal medicine. Al applications included early disease
detection, medical image classification, prediction of clinical outcomes, and
treatment personalization.

Impact of Al on Diagnosis

The application of Al has demonstrated significant improvements in di-
agnostic accuracy across various medical specialties (36). Al systems, par-
ticularly those based on deep learning algorithms, have outperformed tra-
ditional methods in terms of accuracy and speed in disease detection (37).

For example, deep learning algorithms have shown high accuracy in the
early detection of cancer and cardiovascular diseases. One study demon-
strated that an Al algorithm could detect breast cancer with 95% accuracy,
surpassing the 85% accuracy achieved by experienced radiologists. Sim-
ilarly, in cardiology, Al systems have been able to predict adverse cardiac
events with greater accuracy than traditional models based on clinical risk
factors (38).

In addition to early detection, Al has been instrumental in the classi-
fication and differential diagnosis of complex diseases. In neurology, for
instance, Al algorithms have improved diagnostic accuracy for neurode-
generative disorders such as Alzheimer’s disease and Parkinson’s disease
using magnetic resonance imaging and clinical data. These advances not
only enhance diagnostic precision but also enable earlier and more targeted
interventions.

Treatment Optimization

Al has also significantly contributed to treatment optimization by per-
sonalizing therapeutic strategies based on individual patient data (39). This
Al-driven personalization has led to improved clinical outcomes and greater
efficiency in treatment delivery.
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In oncology, for example, Al models have been used to predict respons-
es to specific treatments, enabling clinicians to select the most effective
therapies for each patient. This not only improves clinical outcomes but also
reduces side effects by avoiding ineffective treatments. One study showed
that the use of Al to personalize lung cancer treatment led to a 30% im-
provement in five-year survival rates.

Additionally, Al has been applied to optimize the management of chronic
diseases such as diabetes and hypertension. Al systems can analyze large
volumes of patient data—including medical history, laboratory results, and
continuous monitoring records—to identify patterns and predict exacerba-
tions. This enables more proactive and tailored interventions, thereby im-
proving disease control and patient quality of life.

Quality and Bias Assessment

Assessing quality and risk of bias is crucial to ensure the validity of find-
ings in a systematic review. In this review, a combination of methodological
tools was used, including the Jadad scale for clinical trials and the STROBE
checklist for observational studies.

Most of the included studies demonstrated adequate methodologies
and a low to moderate risk of bias. The Jadad scale identified acceptable
levels of quality in clinical trials, particularly regarding randomization and
the reporting of losses during follow-up. Studies with lower methodological
scores were critically analyzed, and their limitations were considered in the
interpretation of results.

For observational studies, the STROBE checklist facilitated the evalua-
tion of reporting quality and methodological consistency, covering aspects
such as study design, data collection, and interpretation of findings. Overall,
there was adequate compliance with scientific reporting standards.

However, some potential sources of bias were identified, mainly related
to sample selection, lack of blinding in certain studies, and limited external
validation of some Al models. These methodological limitations should be
considered when interpreting the overall results of the review.

The results obtained were consistent with the previously established
methodology, demonstrating coherence between the inclusion criteria,
the study selection process, and the synthesis of the presented evidence.
The final number of included studies aligns with the analysis matrix and the
PRISMA diagram, ensuring traceability of the review process.
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4. Discussion

The findings of this review highlight the potential of artificial intelligence
(Al) to transform healthcare, particularly in improving diagnostic accuracy
and optimizing treatments. The incorporation of advanced algorithms, es-
pecially those based on deep learning, enables healthcare professionals to
make more informed, data-driven decisions, ultimately enhancing the qual-
ity of care. In this context, multiple studies have demonstrated that these
systems can outperform traditional methods in the early detection of dis-
eases such as cancer and cardiovascular conditions.

These results are consistent with previous literature. High diagnostic
accuracy in breast cancer detection using Al systems has been reported,
surpassing that achieved by radiologists. Similarly, a significant reduction
in diagnostic errors has been observed in the field of cardiology. However,
certain limitations have also been identified, such as challenges in diagnos-
ing rare diseases, which are mainly attributed to the limited availability of
data for algorithm training. These consistencies and discrepancies under-
score the need for cautious interpretation of the results.

Despite the observed advances, several methodological limitations must
be considered. Many of the included studies relied on large and well-struc-
tured datasets, which may not reflect real-world conditions across all clin-
ical settings. Furthermore, the lack of transparency in some models poses
challenges for their interpretation and applicability, emphasizing the need
for the development of explainable algorithms to facilitate their integration
into clinical practice.

Regarding the applicability of the findings, although the evidence en-
compasses various medical specialties and clinical contexts, generalization
should be approached with caution. The implementation of Al-based tech-
nologies requires adequate infrastructure, trained personnel, and effective
integration with existing healthcare systems—conditions that are not always
present, particularly in resource-limited settings.

This review also confirms the role of Al in treatment personalization. Al-
gorithms can analyze large volumes of clinical data to identify patterns and
recommend interventions tailored to individual patient characteristics, po-
tentially leading to improved clinical outcomes and reduced adverse effects.
However, variability in reported results suggests the influence of factors
such as population heterogeneity and methodological differences among
studies, highlighting the need for further research in this area.
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Additionally, several relevant challenges for the implementation of Al
in clinical practice were identified. These include data privacy and security
concerns, lack of algorithm transparency, and inequalities in access to these
technologies. Protecting patient information is essential to ensure trust in
these systems, while model explainability is crucial for acceptance by both
healthcare professionals and patients. It is also important to prevent the
adoption of these technologies from exacerbating existing disparities in
healthcare access.

From an ethical and regulatory perspective, the development of robust
frameworks is essential to guide the safe and responsible use of Al. This
includes the implementation of cybersecurity protocols, strengthening in-
formed consent processes, and clearly defining responsibilities in the use of
these tools. A multidisciplinary approach is key to ensuring balanced devel-
opment and implementation of these technologies.

Finally, this review has some limitations that should be acknowledged.
The heterogeneity of the included studies limits direct comparison of re-
sults, while the exclusion of unpublished literature or studies in other lan-
guages may have introduced publication bias. Additionally, although tools
such as the Jadad scale and the STROBE checklist were used, they do not
capture all aspects of methodological quality.

In terms of future research, there is a need for longitudinal studies as-
sessing the long-term impact of Al in healthcare, as well as the development
of clear ethical guidelines and further research on treatment personaliza-
tion. These directions will help consolidate existing evidence and optimize
the implementation of Al across diverse clinical contexts.

Conclusions

Artificial intelligence is transforming healthcare, demonstrating a posi-
tive impact on diagnostic accuracy and the personalization of treatments.
The evidence derived from this systematic review highlights its benefits in
improving the quality of care, while also underscoring the need to address
the challenges and barriers to its effective implementation.

The integration of artificial intelligence into clinical practice requires an
approach centered on transparency and algorithm explainability, ensuring
that healthcare professionals understand how decisions are generated and
can trust their use. A lack of interpretability may hinder the adoption of these
technologies and generate distrust among both clinicians and patients.

Furthermore, challenges related to equity in access to these tools have
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been identified. It is essential that the development and implementation
of artificial intelligence be guided by principles of inclusion, ensuring that
its benefits reach diverse populations regardless of geographic location or
socioeconomic status.

Continuous research is needed to optimize the use of artificial intelli-
gence in healthcare, including the development of more explainable models
and the evaluation of the long-term effectiveness of interventions based
on these technologies. Likewise, it is necessary to strengthen ethical frame-
works and security protocols to protect patient privacy.

Finally, interdisciplinary collaboration among engineers, clinicians, and
ethics experts will be essential to maximize the potential of artificial intel-
ligence, facilitate its integration into healthcare systems, and contribute to
improved health outcomes.
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