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Purpose/Objectives: To provide an overview of the evidence that 

supports a role for the proinfl ammatory cytokines interleukin-1b (IL-1b), 

tumor necrosis factor-a (TNF-a), and interleukin-6 (IL-6) in the etiology 

of cancer chemotherapy-related symptoms.

Data Sources: Electronic nursing, psychology, and medicine 

databases; online meeting abstracts; and personal experimental ob-

servations.

Data Synthesis: Substantial evidence implicates the proinfl amma-

tory cytokines IL-1b, TNF-a, and IL-6 in the etiology of chemotherapy-

related anorexia, cachexia, anemia, pain, sleep disturbance, fatigue, 

and depression.

Conclusions: Further investigation into the role of these cytokines 

in the genesis of chemotherapy-related symptoms is warranted. The 

development of appropriate animal models likely will be key to under-

standing the relationship among cancer chemotherapy, proinfl ammatory 

cytokines, and symptoms.

Implications for Nursing: Nurses traditionally have been leaders in 

symptom management. The symptoms experienced by patients under-

going chemotherapy have a profound negative impact on quality of life 

and patients’ ability to receive prescribed treatments. An understanding 

of potential mechanisms underlying the physiologic and behavioral 

consequences of chemotherapy administration will aid nurses in the 

development of interventions to effectively manage chemotherapy-

related symptoms.
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Key Points . . .

➤ Patients receiving chemotherapy experience a constellation 

of unpleasant symptoms such as fatigue, anorexia, anemia, 

cachexia, depression, pain, and sleep disturbance. All of the 

symptoms can have profoundly negative effects on quality of 

life and patients’ ability to receive prescribed treatments.

➤ Clinical investigators have hypothesized that proinfl ammatory 

cytokines play a role in the genesis of chemotherapy-related 

symptoms.

➤ The idea of a common underlying mechanism for several che-

motherapy-related symptoms contributed to current interest in 

understanding the structure of the relationships among concur-

rent symptoms, often referred to as symptom clusters, and also 

generated concern that the long-standing tradition of studying 

symptoms in isolation may have obscured the possibility that 

the symptoms might be produced by the same mechanism.

P
atients undergoing cancer chemotherapy with mecha-
nistically distinct drugs display many of the classic 
symptoms of sickness behavior caused by the produc-

tion of the proinfl ammatory cytokines interleukin-1 b (IL-1 ), 
tumor necrosis factor-a (TNF- ), and interleukin-6 (IL-6) by 
macrophages and other immune cells in response to an im-
mune challenge (Bluthe, Laye, et al., 2000; Bluthe, Michaud, 
Poli, & Dantzer, 2000). For instance, similar to people with 
viral or bacterial infections, patients with cancer complain 
of fatigue, experience loss of appetite and pain, and suffer 
sleep disturbance (Lee, Dantzer, et al., 2004). Prolonged 
production of proinfl ammatory cytokines also can lead to 
a variety of symptoms, including anemia (Means, 2004), 
fat and muscle wasting (cachexia) (Argiles, Busquets, & 
Lopez-Soriano, 2005), and depression (Anisman, Merali, 
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Poulter, & Hayley, 2005), which also occur in patients with 
cancer. Although sickness-behavior–like symptoms can exist 
in treatment-naive patients, where they often are associated 
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