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Glycemic Status as a Lens on Heterogeneity in Obesity-Cardiovascular Risk

in Chronic Kidney Disease

Abstract:

In the process of chronic kidney disease, the relationship between cardiovascular
outcomes and obesity will be affected by blood glucose status. A study with a
national scale was conducted by Bae et al., which deepened the understanding of
the complex relationship between the two. The study pointed out that for patients
with chronic kidney disease without diabetes, low body weight and central obesity
are risk factors, while for patients with diabetic kidney disease, waist circumference
is relatively low and body mass index is relatively low, which will increase the risk
of disease. The above conclusions make people deeply feel that there is a paradox
in obesity, and it is necessary to realize that the body of diabetic kidney disease
patients is in a catabolic state, which is not conducive to the improvement of their
protective factors. Therefore, we should adjust the cardiovascular prevention
strategy according to the blood glucose status, and assess the body composition
and blood glucose status of patients at the same time. This paper reviews the above
conclusions, and analyzes the significance of risk stratification in the process of

managing diabetic kidney disease.
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Core tips: In patients with chronic kidney disease, there is a close relationship
between cardiovascular risk and obesity index, and blood glucose level is an
important factor in this relationship. Even if the patient's weight is relatively
light, the cardiovascular risk will increase, and the concept of "thin is safe"
should be challenged. In clinical assessment, we should pay attention to the
patient's BMI and waist circumference, and analyze the patient's muscle
atrophy and malnutrition situation to carry out individualized risk
stratification.

INTRODUCTION

In recent years, the increasing incidence of chronic kidney disease has

drawn global attention, as this disease is closely associated with
cardiovascular disease and infection, and is also a contributor to increased
mortalityl’-3. This is driven not only by the shared risk factors of diabetes
mellitus and hypertension, but also by factors intrinsic to chronic kidney
disease itself, such as fluid overload and overactivation of the RAAS
systeml*5]. Among the known causes of death in patients with end-stage renal
disease, cardiovascular mortality accounts for a considerable proportion. In
recent years, the prevalence of both diabetes and chronic kidney disease has
been rising year by year, with neither being rare. Moreover, 40% of diabetic
patients have concurrent chronic kidney disease, and the coexistence of these
two conditions further increases the risk of cardiovascular diseasel®l. In this
regard ,we should accurately assess the risk and implement appropriate
interventions(?738l,

In the traditional view, obesity is a risk factor for cardiovascular disease,
while people with low weight are relatively safel’l. In the process of
understanding cardiovascular disease, the so-called "obesity paradox" has
been put forward, which is different from the traditional understanding.
Some people with cardiovascular disease are overweight, but their health
status is better than that of people with normal weightl10l. This paradox is
more complex in the development of type 2 diabetes(!ll. Bae et al. published a

study in the World Journal of Diabetes, which selected 1.7 million CKD
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patients in South Korea as research objects, and found that the relationship
between obesity indicators and cardiovascular risk will change with the
change of patients'glycemic status. These findings challenge the traditional
view that "slenderness is safe" and provide a basis for the stratification of risk
in the process of diabetic kidney disease. In this paper, the conclusions drawn
from the literature are analyzed, and the clinical significance of the research
results is further explained.

Diabetes as a powerful risk amplifier

Cohort study results show that the mortality of diabetic patients is
relatively high, and the incidence of cardiovascular adverse events is
relatively high [121. For patients with T2DM, regardless of the stage of CKD,
cardiovascular risk is relatively high, and the risk of death caused by
cardiovascular disease is higher than that of renal failurel’3] .It can be seen that
hyperglycemia has a serious impact on cardiovascular outcomes in patients
with CKD. In addition, the incidence of adverse cardiovascular events in
patients with Impaired Fasting Glucose(IFG )is slightly increased, and their
mortality is somewhat elevated. This conclusion is consistent with that of
many epidemiological cohort studies, which believe that the blood glucose
level of patients is not up to the diagnostic threshold, but the mortality of
cardiovascular disease and all-cause mortality is relatively high [1214]. This is
closely related to the mechanisms identified in previous studies, including
oxidative stress and the formation of advanced glycation end products;
endothelial dysfunction, chronic low-grade inflammation, lipid metabolism
disorders, an imbalance in the coagulation-fibrinolysis system, activation of
the renin-angiotensin-aldosterone system; as well as microvascular disease
and diabetic cardiomyopathy, among othersl15-18l. It can be seen that the
impact of blood glucose on cardiovascular outcomes is continuous, not a
simple threshold effect, and the cardiovascular risk of patients with

prediabetes has increased.
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Diabetes fundamentally alters the associations between obesity indicators

(BMI and WC) and cardiovascular risk

For patients with CKD, although their blood sugar is normal or their
blood sugar is impaired, the "obesity paradox" is inevitable, and the risk of
death is relatively low. Although the "obesity paradox" is more common in
cardiovascular diseases, it also exists in other diseases, such as most cancers
(except for hepatobiliary cancer and breast cancer), pulmonary diseases, and
end-stage renal disease [°19] . In the process of explaining the mechanism,
many scholars have put forward a series of reasonable explanations. The
potential pathways are relatively diverse, including higher energy reserves to
meet the increased energy demands during illness, inflammatory
preconditioning, and enhanced ability to clear endotoxins, among others[19-22]
.Epidemiological research has found that if the BMI of diabetic patients is
relatively high, the incidence of diabetic retinopathy will be relatively low,
and the risk of vision-threatening diabetic retinopathy will also be relatively
low. There are many ways to explain the protective effect. Some scholars
believe that if the BMI of diabetic patients is relatively high, the level of C-
peptide will increase, which can reduce the risk of diabetic retinopathy. Some
scholars believe that this is because the obese people have been treated more

[23]. However, this view is not valid for some patients with severe obesity (BMI
>30 kg/m?)[?4L1t should be emphasized that regardless of BMI, the mortality

rate of diabetic patients is relatively highl1?l.This conclusion further shows
that for diabetic patients, especially those with hyperglycemia, the protective
effect of BMI is relatively weak, which may be related to chronic
inflammation and insulin resistancel??! -In the study, it is found that there is a
direct relationship between cardiovascular disease and waist circumference,
which is consistent with the conclusion of Bae et al., and that even if the BMI
of diabetic patients is normal, they may have central obesity, which is more
likely to cause metabolic disorders than general obesity and increase the risk
of cardiovascular disease. There is a direct relationship between central

obesity and heart dysfunction and cardiac remodeling[?l. If the patient has
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diabetes, the above factors will interact with each other, and the mortality risk
will increase significantly. It should be noted that even if the waist
circumference is relatively small, the mortality rate of diabetic patients is
relatively high.

It should be noted that research on the obesity paradox has a number of
limitations, the most typical being reverse causality and selection bias.
Confounding factors (such as smoking) are not always taken into account. In
addition, the limitations of BMI in defining obesity should also be considered.
BMI fails to quantify body fat distribution and does not account for
nutritional status or cardiorespiratory fitness. However, regardless of whether
the obesity paradox exists, the role of obesity as a risk factor for the
development of cardiovascular and metabolic diseases should not be
underestimated, and we need more comprehensive prevention and
management strategies(11,14.21,27].

Underweight or central underweight emerges as carrying the highest risk of

cardiovascular events and mortality

In the study of patients with diabetes and CKD, it is known that
underweight people (BMI <18.5 kg/m?) have a higher risk of cardiovascular
events and a higher mortality ratell2l. At the same time, it is also a risk factor

for patients with CKD to die from infection *.In the process of CKD, the

higher the BMI, the better the nutritional status, which can play a protective

role, but it can also cause metabolic disorders *..In his review, Jaitovich

analyzed the energy flow of critically ill patients and pointed out that the
catabolism of muscle and fat tissue is not a passive depletion, but an active
adaptation, which can enhance the function of immune cells and

inflammatory cells *.He pointed out that the body can play a protective role

in acute stress through the infiltration of immune cells and the provision of
oxidative substrates (such as M2 macrophages), and the breakdown of muscle
proteins can provide amino acid substrates for the proliferation of immune
cells and the gluconeogenesis of the liver, which can deepen the

understanding of the "obesity paradox". If there are enough fat reserves, it can
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improve the treatment effect by buffering inflammation and "sparing muscle",
but if the body weight is too low, it means that there are not enough metabolic
reserves, which will lead to impaired immune function and rapid muscle
atrophy under stress.

This conclusion further clarifies that patients with diabetes and chronic
kidney disease are not necessarily safe because of thinness, which may be
related to chronic inflammation and sarcopenia, which are common in the
above two diseases and may lead to poor prognosis. This conclusion gives a
warning to clinicians, requiring them to closely monitor the condition of such

patients, because they are in a high-risk state(Figure 1).

The Importance of a "Dual-Component" Approach in Assessment Indicators

BMI can reflect the overall obesity of the human body, but it can not

2731-33
’[[ ]

reflect the situation of visceral fa , and the waist circumference can reflect

the situation of visceral fat, which is closely related to metabolic risk®*.For
people without diabetes, if the waist circumference increases (men =90cm,
women =85cm), it is an independent risk factor. For diabetic patients, the risk
of low waist circumference and low BMI is relatively high. Therefore, we
should not only analyze the single index rigidly, but also integrate the two

indicators to identify the subgroups that need intervention[*. For diabetic

patients with low BMI and low waist circumference, it is necessary to evaluate
their nutritional status and frailty(Figure 1). For the next evaluation, we
should use the questionnaire to screen for sarcopenia, analyze the dietary
records, and measure the handgrip strength (men <28 kg, women <18 kg) and

) [4044].

gait speed (6-meter walk <1.0 m/s

CLINICAL IMPLICATIONS AND FUTURE DIRECTIONS

From the epidemiological point of view, the paradox of obesity exists in

the development of CKD, but in recent years, with the rapid development of
treatment, the cardiovascular risk of diabetic patients can be reduced”
“.SGLT?2 can significantly reduce the incidence of cardiovascular death and

heart failure, and its indications have been updated[48-51].GLP-1 RAs can
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slow the decline of eGFR and reduce the incidence of atherosclerotic

[52-56]

cardiovascular events™ . Finerenone is a non-steroidal mineralocorticoid

receptor antagonist, which can reduce the incidence of cardiovascular events

and delay the progression of CKD"**The cardiovascular benefits obtained by

patients are enough to challenge the "slightly overweight"conclusion, and
patients should not only lose weight, but also adjust their body composition,
and use a variety of drugs for treatment, which can help patients get better
results.

and the mechanism is obviously superior to the harm caused by weight
reduction. It should be noted that the "obesity paradox" obtained by
observing the research results can fully reflect that the individual's metabolic
and nutritional reserves are relatively strong, which is obviously different
from the intentional weight loss through drugs or lifestyle changes. The latter
can effectively control blood pressure and blood sugar,

Next, we need to carry out in-depth research in the following areas: First, we
should grasp the weight range of each patient's ideal state according to his
blood sugar; second, we should formulate targeted intervention strategies for
different types of patients, and the most critical is to integrate body
composition into risk prediction models, and to grasp the distribution of fat
and muscle mass. In the process of clinical research, we should deeply feel the
paradox of obesity epidemiology, and through clinical trials, we should
deeply feel that weight loss can bring cardiovascular benefits, and we should
regard body composition and weight loss as the main goals.

CONCLUSION

Generally speaking, at present, scholars have reached a consensus that

the risk of cardiovascular disease for patients with CKD is more complex than
previously thought. In the process of managing cardiovascular disease, it is
necessary to fully realize the impact of diabetes, which will have a significant
impact on the relationship between obesity indicators and clinical outcomes.
On the one hand, this conclusion can explain the "obesity paradox" in the

process of studying non-diabetic patients, on the other hand, it can also
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eliminate the advantages of mild obesity, and low body weight is the key
indicator to judge whether the prognosis is good. In recent years, the
development of treatment has achieved certain results, and the use of
finerenone and other drugs can play a role in reducing cardiovascular risk

and changing the previous understanding.
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