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Abstract. Access to accurate, comprehensive, and timely relevant cancer data for
study the causes of cancer, detect cancer earlier, prevent or determine the
effectiveness of treatment, specify the reasons for the treatment ineffectiveness,
and cancer control programs is necessary. Physicians find it difficult to make
accurate decisions when overwhelmed with hundreds of data. Intelligent data
analysis (IDA) has benefits in different types of cancer for physicians, patient such
as: cancer detection, classification of cancer, prediction of clinical outcome of
patients after cancer surgery, prediction of survival in types of cancer and has
advantages for managers, policymakers and researchers like benefits in
epidemiology and assess healthcare resource utilization. Intelligent data analysis
because of diversity of health data and specific circumstances of health domain
confront enormous challenges. Lack of physician’s trust on facts that generated by
software, limits the number of disease-related data , lack of electronic guidelines
and expert system that helps to physician in decision making, difficulties in mining
methodology, user interaction, and efficiency and scalability areas are some of
these challenges. IDA with potential benefits definitely have significant role in
improve cancer care, prevention, treatment, increase speed and accuracy in
diagnosis and treatment, reduce costs, clinical outcomes assessment, design and
implementation of clinical guidelines. The aim of this review article is to survey
application, opportunities and barriers of intelligent data analysis as an approach to
improve cancer care management.
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1. Introduction

Cancer as an important public health problem has social and economical burden in
different countries.[1] More than 50 percent of new cancer cases occur in developing
countries [2], so diagnosis, prevention as well as early detection of cancers leads to
better health outcomes and resource usage [1].It is expected more different types of
cancer will appear in the future because of population growth and aging and impose
more difficulties to the societies. Hence cancer control programs and reducing cancer
burden must be priority of countries [3]. Access to accurate, comprehensive, and timely
relevant cancer data for study the causes of cancer, detect cancer earlier, prevent or
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determine the effectiveness of treatment, specify the reasons for the treatment
ineffectiveness, and cancer control programs is necessary [4].

Information systems capture and store huge amounts of data elements in variety
format like text, video, image. Data can be captured fully structured, semi-structured or
in free text [5, 6]. Physicians find it difficult to make accurate decisions when
overwhelmed with hundreds of data [7]. On the other hand developing countries faced
to health care resource limited. Access to many of the most expensive diagnostic and
therapeutic technology in these countries are not available. So find the information
about which health care interventions have best result and improve the survival could
be important [8].

New generation of computational theories and tools to assist people in extracting
useful information and knowledge from the rapidly growing volumes of different type
of cancer data, and apply decision support and intelligent systems is inevitable [9].
Intelligent data analysis (IDA) is data analysis with artificial intelligence methods. It is
important tool that can provide access to hidden knowledge in large databases of
clinical and administrative data in hospitals. Also improve decision support, prevention,
treatment and diagnosis planning with provides useful knowledge for health care
personnel. Use of intelligent systems lead to facilitate, accelerate and improve health
care services, decision support in the areas of cancer diagnosis and treatment
particularly in home care and telemedicine [10]. IDA has ability to prepare and present
complex relations between symptoms, diseases, and medical and treatment
consequences [11].

Intelligent data analysis with potential benefits definitely have significant role in
improve cancer care, prevention, treatment, increase speed and accuracy in diagnosis
and treatment, reduce costs, clinical outcomes assessment, design and implementation
of clinical guidelines [12-14]. Generally, the aim of this review article is to survey
application, opportunities and barriers of intelligent data analysis as an approach to
improve cancer care management.

2. Intelligent Data Analysis Advantages in Cancer Care Management

Intelligent data analysis is very similar to data mining, but uses prior domain
knowledge to conduct the analysis with interactive and iterative method. Apply prior
knowledge increase the efficiency of the knowledge discovery process and avoid
delivering trivial results to the physicians. Many of the same methods in traditional
analysis, data mining, statistical classifiers such as support vector machines and hidden
Markov models, probabilistic methods such as Bayesian classifiers , neural networks,
genetic algorithms, tree-building and rule-discovery methods are used in intelligent
data analysis [5].

Intelligent data analysis has benefits for physicians, patient, policy makers and

researchers in different types of cancer. Some IDA Capabilities for physicians and
patient include:
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1- Cancer detection: various intelligent data analysis techniques aid to clinicians in
the different cancer diagnosis [15-17]. Proteomic patterns in serum may be show
pathological changes in an organ or tissue. Proteomics as a powerful approach help to
identify new tumor makers. Data mining techniques are very helpful for uncover the
differences in complex proteomic patterns [18]. Micro calcification detection in breast
cancer diagnosis is another example of IDA advantage in cancer diagnosis.
Complicated nature of surrounding of breast tissue, the variation of micro calcifications
(MCs) in shape, orientation, brightness and size make difficult use of computer-aided
systems for the accurate identification of MCs. knowledge-discovery mechanism and
intelligent analysis are very useful in effective MC detection in digital mammograms
and have high performance in terms of the success rate in MC detections measured by
both true positive rate and false positive rate [19].

2- Classification of cancer: Symptoms of prostate cancer and benign prostatic
hyperplasia (BPH) are very similar and their differentiation is very crucial. Intelligent
data analysis methods can present a foresight for the diagnosis of the patients with
prostate cancer or BPH [20].Detecting divergence between oncogenic tumors plays a
pivotal role in cancer diagnosis and therapy. Data mining methods can use to design a
computational strategy to predict the class of lung cancer tumors from the structural
and physicochemical properties of protein sequences [21]. Mammogram breast X-ray
imaging is an inexpensive and most effective method for early detection of breast
cancer, but accurate diagnosis about benign and malignant breast lesion are exist as a
challenge. Intelligent data analysis can be assisted to oncologist for detecting breast
cancer and abnormalities faster than traditional screening program [22].

3- Prediction of clinical outcome of patients after cancer surgery: for example after
breast cancer surgery, prediction of clinical outcome of patients plays an important role
in medical tasks such as diagnosis and treatment planning. Artificial neural networks
are powerful tool for analyzing cancer data and help to clinician for search through
large datasets seeking subtle patterns in prognostic factors, and that may further assist
the selection of appropriate treatments for the individual patient [23].

4- Prediction of Survival in types of cancer is another benefit of IDA methods [24-
27].

5- Intelligent data analysis for cancer patient monitoring and home care: health
care systems in different countries use telemedicine and home care in order to improve
the efficiency of health resources, reduce costs and to promote wider access to
healthcare services [28]. In recent years intelligent data analysis methods apply
effectively in patient monitoring, remote monitoring, telemedicine and home care [29-
31]. A physiology signal monitoring system can help medical staff to remote monitor
and analyze physiology signal effectively in people with chronic disease like cancer.
Reduce medical cost and avoid having to visit doctors in hospital are some benefits of
this way. Adopts system on chip techniques to develop an embedded human pulse
monitoring system with intelligent data analysis mechanism for disease detection and
long-term health care is very useful. This system can monitor and analyze pulse signal
in daily life, provides aids long-distance medical treatment, exploring trends of
potential chronic diseases and data analysis scheme based on the modified cosine
similarity measure to diagnose abnormal pulses for exploring potential chronic diseases
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[32]. Also intelligent monitoring system is powerful tool in serious condition like
intensive care units. These systems have ability of continuous learning of time series
from the physiological variables that allows the monitor patient in real time [33].

General advantages of intelligent data analysis for managers, policymakers and
researchers are including: 1- Epidemiology: advance analysis techniques lead to
enhance the performance of cancer information retrieval, manage large volume data
about cancer [34], help to testing hypothesis about cancer, describing the distribution of
cancer [35], and epidemiological information discovery, prediction of epidemic
dynamics and possible health care risks [31]. 2- Assess healthcare resource utilization:
intelligent data analysis methods help to policy makers, managers and researchers to
decision making about utilization, allocation and evaluation of health care resources in
cancer domain through predict early hospital readmission [36], determine length of stay
in hospital [37], predict disease risks of individuals based on their medical diagnosis
history [38],predict accurate life expectancy prediction for clinical decision making
[39] and predict unplanned hospital admission of patient [40].

3. Intelligent Data Analysis Advantages in Cancer Care Management

Despite the strong role of intelligent data analysis in improvement of cancer care
management, the difficulties associated with using this advance technique remain.
Intelligent data analysis because of diversity of health data and specific circumstances
of health domain confront enormous challenges.The most important challenges in
applying intelligent data analysis in cancer include: lack of physician’s trust on facts
that generated by software. Doctors more rely on evidence-based medicine [41],
diversity of data, gathering data from different places, limits the number of disease-
related data and lack of electronic guidelines and expert system that help to physician
in decision making, imbalanced class distribution, take a long time to extract
knowledge from special case reports [42], lack of efficient automatic preprocessing
tools, lack of suitable tools for large rich and complex data sets, lack of truly integrated
data analysis environment and lack of user friendly of post processing tools [43],
optimization problem in so that data mining systems generate only interesting patterns,
how to scale up a statistical method over a large data set for data mining, handling
complex types of data in variety databases, and difficulties in mining methodology,
user interaction, efficiency and scalability areas [44].

4. Conclusion

Cancer as a chronic disease is costly for healthcare systems in many countries. Proper
cancer management and suitable control programs is very important especially in
developing countries with limit resources and require accurate and comprehensive
information. Large amount of different data types collect and store in diverse medical
databases. Data analysis with artificial intelligent techniques is main tools that can
provide access to hidden knowledge in large database of clinical and administrative
data in hospitals. Intelligent data analysis methods are necessary for effective usage of
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stored data and provide useful knowledge for health care personnel to improve decision
support, increase quality of preventive; treatment and diagnosis planning. However
intelligent data analysis faced with some challenges. Standardization of data collection,
creating and using standard terminologies and databases consistent with these
terminologies help to meet the challenges related to data collection from various places
and application data in intelligent data analysis. Also Explain benefit of intelligent
system to oncologist, emphasizing the helpful role of these types of systems, report
generated results and feedbacks to them can decrease physician resistance and improve
their attitudes and trust.
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