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Abstract
Obesity is one of the most important health problem in the world. Elevated mortality risk can be seen with obesity, diabetes, hypertension, 

glomerular hyperfiltration, chronic kidney disease, and cardiovascular diseases. However, it has been observed that obesity positively affects survival 
especially in people with chronic kidney disease, elderly people, chronic heart failure, chronic obstructive pulmonary disease, cancer, acquired 
immune deficiency syndrome and rheumatoid arthritis. This situation has been called the obesity paradox. Studies are showing that the obesity 
paradox is valid in dialysis patients. Examinations have shown that the obesity paradox is affected by many factors such as ethnic origin, fat-muscle 
mass, and body mass index (BMI). The hypothetical pathophysiology of the obesity paradox reveals how obesity improves survival in chronic kidney 
disease.
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Introduction
People with chronic kidney disease (CKD) have an increased 

mortality rate with end-stage renal disease (ESRD) and dialysis 
treatment. Mortality reaches up higher in the first months of dialysis 
therapy [1]. The mortality level seen in patients with chronic kidney 
disease is even higher than the risk of death seen in many types of 
cancer [2]. According to the results of randomized clinical studies, no 
significant benefit was found between improvement in CKD-related 
specific factors (anemia, iron deficiency, hyperphosphatemia, 
hyperparathyroidism, vitamin D deficiency, hypercalcemia, and 
dialysis dose) and survival [3,4]. At this point, it has been observed 
that the obesity paradox has a significant relationship with survival 
[5,6]. 

Obesity and CKD 
Studies show that obesity, in general, has an accelerating 

effect on the risk of CKD [7]. According to the results of a study, 
it is thought that weight loss may have an anti-CKD effect. As a  

 
consequence of some bariatric surgery operations, a reduction in 
EGFR has been observed. It has been stated that this situation can 
prevent glomerular hyperfiltration and decrease the risk of CKD 
[8]. On the other hand, if CKD occurs, increased BMI is paradoxically 
related to survival [9].

Hypothetical Pathophysiology of the Obesity 
Paradox

 The pathophysiology of protein-energy deficiency in CKD occurs 
with inflammation. Thus, inflammatory cytokines (interleukin-6, 
tumor necrosis factor-α) repress appetite, cause hypoalbuminemia 
and muscle destruction. By the loss of muscle and fat mass, 
inflammation, increased cardiovascular disease, and death result. 
Obesity has a potential protective effect against protein-energy 
deficiency. Obesity defends against inflammation and reduces the 
risk of cardiovascular disease and death. For example, patients with 
excess adipose tissue are at a lower risk for protein-energy deficiency 
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because they have more energy and protein reserves. Therefore, a 
lower risk of death is observed in dialysis patients with high BMI or 
creatine concentration [10,11]. On the other hand, obesity is related 
to short-term hemodynamic stability. Fluid accumulation and heart 
failure are seen in many CKD patients on dialysis. In contrast to 
similar pulmonary capillary occlusion pressure, increased systolic 
blood pressure is seen in obese and overweight subjects. This 
provides better tolerance to the ultrafiltration rate and high volume 
occurring during dialysis [12]. The change in cytokines provides 
better results in obese individuals. Adipose tissue produces tumor 
necrosis factor-α receptor. Increased number of receptors play a 
cardioprotective role. Body fat and weight loss boost the release of 
lipophilic hexachlorobenzene and other chlorinated hydrocarbons. 
This demonstrates the enhanced risk of mortality in ESRD patients. 
Obese cases have an increased lipid and lipoprotein combination. 
This can calm the circulating endotoxins. Eventually, cardiovascular 
diseases and death occur [13,14]. Importantly, it should be 
emphasized that enhanced BMI level due to increased muscle mass 
was found to be more effective in the obesity paradox (compared to 
fat mass) [15].

Ethnicity and Obesity Paradox
There are also studies showing how ethnicity affects the 

obesity paradox. The obesity paradox was found to be stronger in 
African Americans in a study conducted on dialysis patients [16]. 
In another study, the stronger relationship was observed between 
elevated BMI and survival in African Americans, Asian Americans, 
Caucasians and Hispanics [17].

Conclusion
Obesity paradox is common in chronic diseases, especially in 

conditions such as advanced CKD, where weight loss is common. 
Studies show that obesity, in general, has an increasing effect on 
the risk of CKD disease, but on the other hand, if CKD occurs, the 
increased BMI is paradoxically associated with survival. It has been 
observed that weight loss leads to an increased risk of death in 
dialysis patients. Weight loss, primarily in the earliest months, is 
linked to increased mortality. An improvement in fat and muscle 
mass is generally associated with improved survival in people 
with CKD. The increase in muscle mass has an extra protective 
effect. Studies on the relationship between ethnicity and the 
obesity paradox show that the obesity paradox is observed in some 
ethnicity more powerfully.
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