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In the real world decision making scenario Fuzzy Cognitive Maps (FCM) are used as a 

modeling/representation technique for simulation or prediction. However, not many real software 

implementations are explored in literature. In recent years FCM has become a useful Soft 

Computing technique for modeling and simulation. They are connectionist and recurrent 

structures involving concepts describing the system behavior, and causal connections.   

This paper describes a modeling and experimentation framework where realistic problems of the 

Human Immunodeficiency Virus (HIV) affected people can be modeled and controlled using 

FCM as a knowledge representation form. The Human Immunodeficiency Virus (HIV) is a 

complex retrovirus that progressively deteriorates the immune system of infected patients, 

eventually causing death. Although antiviral drugs are not able to eradicate the HIV, they are 

designed to inhibit the function of three essential proteins in the virus replication process: 

protease, reverse transcriptase and integrase. However, due to a high mutation rate, this virus is 

capable to develop resistance to existing drugs causing the treatment failure. Several machine 

learning techniques have been proposed for predicting HIV drugs resistance, but most of them 

are unable to interpret the problem.  

HIV is one of the most dreaded pathogens of the 21st century. With millions of people infected 

with HIV, it was once thought to result in “medical apocalypse”. However, with the advent of 

antiretroviral therapy (ART), it is now possible to control HIV. Adherence to ART helps to keep 

the viral load under control and prolong the time of progression to AIDS, resulting in near 

normal life expectancy. Even with the introduction of ART, a substantial number of patients fail 

to adhere due to a variety of reasons, including adverse side effects, drug abuse, mental 

disorders, socioeconomic status, literacy, and social stigma. With the availability of so many 

options for HIV treatment at each stage of the disease progression, physicians can switch 

between the treatment regimens to avoid and/or minimize the adverse effects of drugs. Close 

monitoring, major social reforms, and adequate counseling should also be implemented to 

circumvent other challenges. 

This paper highlights how different acute diseases result as side effects as a consequence of the 

ART therapy when applied to the human body suffering from HIV Infection. Even though ART 

therapy has controlled AIDS to a great extent, its side effects cause life risk to people having low 

immune system. The mathematical modeling of the interpretation of the effects and results of 

these diseases are explained using Fuzzy Cognitive Maps. 
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