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Machine Learning Models in Rheumatology☆

Modelos de aprendizaje computacional en reumatología

Machine learning explores the construction of systems capa-

ble to learn from data.1 This includes a great variety of sys-

tems, from computer vision systems to systems that detect 

unwanted email (spam). In all cases, a system that learns 

must be able to generalize, i.e., to find patterns and regulari-

ties in the data that enable it to have a good performance with 

data not observed previously. There are two main types of 

machine learning models, supervised learning models and 

unsupervised learning models. The supervised learning 

searches to induce models capable to predict the value of cer-

tain dependent variables based on independent variables. 

An example of supervised learning is the issue of classifica-

tion, in which the dependent variable corresponds to an attri-

bute that indicates to which class (for example, patient or 

control in the case of a problem of medical diagnosis) belongs 

a particular sample. In the unsupervised learning models 

there is no distinction between dependent and non-depen-

dent variables, in this cases is intended to find the underlying 

structure that explains the structure of the data. The most 

representative example of unsupervised learning is the clus-

ter analysis (clustering) in which the objective is to find data-

sets that share similar characteristics. 

In medicine the machine learning models have been suc-

cessfully applied both to issues motivated by the clinical prac-

tice, such as computer-aided diagnosis, and to issues of data 

analysis of basic medical research. In the last years there has 

been a boom in the research and development of machine 

learning models applied to the medical diagnosis of various 

diseases and medical conditions. 

Figure 1 shows the number of articles published between 

1969 and 2014 on the application of machine learning tech-

niques to medical diagnosis. As it can be seen, there is an 

increasing trend, which has been accelerated in the last 

10 years, reaching a volume of nearly 100 articles on the sub-

ject per year. The types of medical diagnosis issues addressed 

by this techniques cover virtually all specialties of medicine,2 

some examples include: diagnosis of glaucoma,3 identification 
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of cardiovascular diseases,4 detection of Alzheimer’s disease5 

and detection of prostate cancer.6

Rheumatology has not been alien to this phenomenon, as 

there has also been an increase in research on the application 

of machine learning models to the diagnosis of rheumatic 

diseases. Figure 2 shows the number of publications on the 

subject since 1986 until 2014, evidencing an increase thereof 

in the last years. Examples of applications include: diagnosis 

of rheumatoid arthritis,7-13 prediction of the response to treat-

ment with certolizumab pegol in patients with rheumatoid 

arthritis,8 diagnosis of systemic lupus erythematosus,9 pre-

diction of the therapeutic response in patients with polyar-

ticular juvenile idiopatic arthritis,10 diagnosis of Sjögren 

syndrome,11 prediction of pulmonary complications and long-

term survival in systemic sclerosis,12 among others. 

Following this line of work, this edition of the Revista 

Colombiana de Reumatología (Colombian Journal of 

Rheumatology) includes a research article addressing the 

application of machine learning models for the classifica-

tion of patients with rheumatoid arthritis and controls, based 

on genetic, serological and clinical data.13 In addition to the 

classification models, the work could establish relationships 

between genetic markers and phenotypes (endophenotypes).

The authors apply supervised learning methods such as 

the neural networks and the Bayesian networks, and or unsu-

pervised learning such as the k-means clustering method. 

Additionally, for the identification of endophenotypes the 

authors used alignment of amino acid sequences. 

The results presented in the article are quite promising: 

the predictive models achieve high performance in the task 

of discriminating between patients with rheumatoid arthritis 

and controls, with a sensitivity and specificity up to 92.3% 

and 93.3%, respectively. On the other hand, the cluster analy-

sis based in k-means made possible to establish 2 groups of 

patients with different levels of severity. Finally, the analysis 

of amino-acid sequences revealed common sequences in 

patients with the same outcomes. 
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Figure 1 – Articles published per year since 1969 until 2014 

including topics related with machine learning and medical 

diagnosis. Source: Scopus. 
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Figure 2 – Articles published per year since 1986 until 

2014 including topics related with machine learning 

and Rheumatology. Source: Scopus.
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