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Obesity and kidney disease: hidden
consequences of the epidemic

Obesity has become a worldwide epidemic, and its prevalence has been projected to
grow by 40% in the next decade. This increasing prevalence has implications for the
risk of diabetes, cardiovascular disease and also for chronic kidney disease. A high BMI
is one of the strongest risk factors for new-onset chronic kidney disease. In individuals
affected by obesity, a compensatory hyperfiltration occurs to meet the heightened
metabolic demands of the increased body weight. The increase in intraglomerular
pressure can damage the kidneys and raise the risk of developing chronic kidney
disease in the long-term. The incidence of obesity-related glomerulopathy has
increased tenfold in recent years. Obesity has also been shown to be a risk factor for
nephrolithiasis, and for a number of malignancies including kidney cancer. This year
the World Kidney Day promotes education on the harmful consequences of obesity
and its association with kidney disease, advocating healthy lifestyle and health policy

measures that make preventive behaviors an affordable option.
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In 2014, over 600 million adults worldwide,
18 years and older, were obese. Obesity is a
potent risk factor for the development of kid-
ney disease. It increases the risk of developing
major risk factors for chronic kidney disease
(CKD), like diabetes and hypertension, and
it has a direct impact on the development of
CKD and end-stage renal disease (ESRD).
In individuals affected by obesity, a (likely)
compensatory mechanism of hyperfiltration
occurs to meet the heightened metabolic
demands of the increased body weight. The
increase in intraglomerular pressure can
damage the kidney structure and raise the
risk of developing CKD in the long-term.
The good news is that obesity, as well as
the related CKD, are largely preventable.
Education and awareness of the risks of obe-
sity and a healthy lifestyle, including proper
nutrition and exercise, can dramatically help
in preventing obesity and kidney disease.

This article reviews the association of obesity
with kidney disease on the occasion of the
2017 World Kidney Day.

Epidemiology of obesity in adults

& children

Over the last three decades, the preva-
lence of overweight and obese adults (BMI
>25 kg/m (1) worldwide has increased sub-
stantially [2]. In the USA, the age-adjusted
prevalence of obesity in 2013-2014 was 35%
among men and 40.4% among women [1].
The problem of obesity also affects children.
In the USA in 2011-2014, the prevalence of
obesity was 17% and extreme obesity 5.8%
among youth 2-19 years of age. The rise in
obesity prevalence is also a worldwide con-
cern [3.4], as it is projected to grow by 40%
across the globe in the next decade. Low- and
middle-income countries are now showing
evidence of transitioning from normal weight
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to overweight and obesity as parts of Europe and the
USA did decades ago [5]. This increasing prevalence of
obesity has implications for cardiovascular disease and
also for CKD. A high BMI is one of the strongest risk
factors for new-onset CKD [6,7].

Definitions of obesity are most often based on BMI
(i.e., weight ([kilograms] divided by the square of
his or her height [meters]). A BMI between 18.5 and
25 kg/m [1] is considered by the WHO to be normal
weight, a BMI between 25 and 30 kg/m [1] as over-
weight, and a BMI of >30 kg/m [1] as obese. Although
BMI is easy to calculate, it is a poor estimate of fat
mass distribution, as muscular individuals or those
with more subcutaneous fat may have a BMI as high as
individuals with larger intra-abdominal (visceral) fat.
The latter type of high BMI is associated with sub-
stantially higher risk of metabolic and cardiovascular
disease. Alternative parameters to more accurately cap-
ture visceral fat include waist circumference (WC) and
a waist-hip ratio (WHR) of >102 ¢cm and 0.9, respec-
tively, for men and >88 c¢cm and >0.8, respectively, for
women. WHR has been shown to be superior to BMI
for the correct classification of obesity in CKD.

Association of obesity with CKD & other
renal complications

Numerous population based studies have shown an
association between measures of obesity and both the
development and the progression of CKD (Table 1).
Higher BMI is associated with the presence (8] and
development [9-11] of proteinuria in individuals with-
out kidney disease. Furthermore, in numerous large
population-based studies, higher BMI appears asso-
ciated with the presence [812] and development of
low estimated glomerular filtration rate [9.10,13], with
more rapid loss of estimated glomerular filtration rate
over time [14] and with the incidence of ESRD [15-18].
Elevated BMI levels, class II obesity and above, have
been associated with more rapid progression of CKD
in patients with pre-existing CKD [19]. A few studies
examining the association of abdominal obesity using
WHR or WC with CKD, describe an association
between higher girth and albuminuria [20], decreased
glomerular filtration rate (8] or incident ESRD [21]
independent of BMI level.

Higher visceral adipose tissue measured by com-
puted tomography has been associated with a higher
prevalence of albuminuria in men [22]. The observation
of a BMI-independent association between abdominal
obesity and poorer renal outcomes is also described in
relationship with mortality in patients with ESRD [23]
and kidney transplant [24], and suggests a direct role of
visceral adiposity. In general, the associations between
obesity and poorer renal outcomes persist even after

adjustments for possible mediators of obesity’s car-
diovascular and metabolic effects, such as high blood
pressure and diabetes mellitus, suggesting that obesity
may affect kidney function through mechanisms in
part unrelated to these complications (vide infra).

The deleterious effect of obesity on the kidneys
extends to other complications such as nephrolithiasis
and kidney malignancies. Higher BMI is associated
with an increased prevalence [25] and incidence [26,27)
of nephrolithiasis. Furthermore, weight gain over
time, and higher baseline WC were also associated
with higher incidence of nephrolithiasis [27]. Obe-
sity is associated with various types of malignancies,
particularly cancers of the kidneys. In a population-
based study of 5.24 million individuals from the UK,
a 5 kg/m (1] higher BMI was associated with a 25%
higher risk of kidney cancers, with 10% of all kid-
ney cancers attributable to excess weight [28]. Another
large analysis examining the global burden of obe-
sity on malignancies estimated that 17 and 26% of
all kidney cancers in men and women, respectively,
were attributable to excess weight [29]. The association
between obesity and kidney cancers was consistent in
both men and women, and across populations from
different parts of the world in a meta-analysis that
included data from 221 studies (of which 17 exam-
ined kidney cancers) (30]. Among the cancers exam-
ined in this meta-analysis, kidney cancers had the
third highest risk associated with obesity (relative risk
per 5 kg/m (1] higher BMI: 1.24; 95% CI: 1.20-1.28;
p < 0.0001) 30].

Mechanisms of action underlying the renal
effects of obesity

Obesity results in complex metabolic abnormalities
which have wide-ranging effects on diseases affect-
ing the kidneys. The exact mechanisms whereby obe-
sity may worsen or cause CKD remain unclear. The
fact that most obese individuals never develop CKD,
and the distinction of up to as many as 25% of obese
individuals as ‘metabolically healthy’ suggests that
increased weight alone is not sufficient to induce kid-
ney damage [31]. Some of the deleterious renal conse-
quences of obesity may be mediated by downstream
comorbid conditions such as diabetes mellitus or
hypertension, but there are also effects of adiposity
which could impact the kidneys directly, induced by
the endocrine activity of the adipose tissue via produc-
tion of (among others) adiponectin 321, leptin [33] and
resistin (Figure 1) (34]. These include the development
of inflammation [35], oxidative stress [36], abnormal
lipid metabolism [37], activation of the renin-angioten-
sin-aldosterone system [38] and increased production of
insulin and insulin resistance [39.40].
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These various effects result in specific pathologic
changes in the kidneys [41] which could underlie the
higher risk of CKD seen in observational studies.
These include ectopic lipid accumulation [42] and
increased deposition of renal sinus fat [43,44], the devel-
opment of glomerular hypertension and increased glo-
merular permeability caused by hyperfiltration-related
glomerular filcration barrier injury [45], and ultimately
the development of glomerulomegaly [46], and focal or
segmental glomerulosclerosis (Figure 2) [41]. The inci-
dence of the so-called obesity-related glomerulopathy
has increased tenfold between 1986 and 2000 [41].
Importantly, obesity-related glomerulopathy often
presents along with pathophysiologic processes related
to other conditions or advanced age, conspiring to
result in more accentuated kidney damage in patients
with high blood pressure [47] or in the elderly [14.39].

Obesity is associated with a number of risk factors
contributing to the higher incidence and prevalence of
nephrolithiasis. Higher body weight is associated with
lower urine pH [48] and increased urinary oxalate [49],
uric acid, sodium and phosphate excretion [s0]. Diets
richer in protein and sodium may lead to a more acidic
urine and decrease in urinary citrate, also contributing
to kidney stone risk. The insulin resistance characteris-
tic of obesity may also predispose to nephrolithiasis [51]
through its impact on tubular Na-H exchanger [52) and
ammoniagenesis (53], and the promotion of an acidic
milieu [54]. Complicating the picture is the fact that
some weight loss therapies result in a worsening, rather
than an improvement in the risk for kidney stone
formation; for example, gastric surgery can lead to a
substantial increase in enteral oxalate absorption and
enhanced risk of nephrolithiasis [s5].

The mechanisms behind the increased risk of kid-
ney cancers observed in obese individuals are less well
characterized. Insulin resistance, and the consequent
chronic hyperinsulinemia and increased production
of IGF 1 and numerous complex secondary humoral
effects may exert stimulating effects on the growth of
various types of tumor cells s6]. More recently, the
endocrine functions of adipose tissue [57], its effects
on immunity [s8] and the generation of an inflamma-
tory milieu with complex effects on cancers [59.60] have
emerged as additional explanations.

Obesity in patients with advanced kidney

disease: the need for a nuanced approach

Considering the above evidence about the overwhelm-
ingly deleterious effects of obesity on various disease
processes, it is seemingly counterintuitive that obesity
has been consistently associated with lower mortal-
ity rates in patients with advanced CKD [19.61] and
ESRD (62,63]. Similar ‘paradoxical’ associations have
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also been described in other populations, such as in
patients with congestive heart failure [64], chronic
obstructive pulmonary disease [65], rtheumatoid arthri-
tis [66] and even in old individuals (67]. It is possible that
the seemingly protective effect of a high BMI is the
result of the imperfection of BMI as a measure of obe-
sity, as it does not differentiate the effects of adiposity
from those of higher nonadipose tissue. Indeed, studies
that separated the effects of a higher WC from those
of higher BMI showed a reversal of the inverse asso-
ciation with mortality [23.24]. Higher muscle mass has
also been shown to explain at least some of the posi-
tive effects attributed to elevated BMI [63,68]. However,
there is also evidence to suggest that higher adiposity,
especially subcutaneous (nonvisceral) fat, may also be
associated with better outcomes in ESRD patients [62].
Such benefits may indeed be present in patients who
have very low short-term life expectancy, such as most
ESRD patients [69]. Indeed, some studies that examined
the association of BMI with time-dependent survival
in ESRD have shown a marked contrast between pro-
tective short-term effects versus deleterious longer term
effects of higher BMI [70]. There are several putative
short term benefits that higher body mass could por-
tend, especially to sicker individuals. These include a
benefit from the better nutritional status typically seen
in obese individuals, and which provides better protein
and energy reserves in the face of acute illness, and a
higher muscle mass with enhanced antioxidant capac-
ity [63] and lower circulating actin and higher plasma
gelsolin levels [71], which are associated with better
outcomes. Other hypothetically beneficial character-
istics of obesity include a more stable hemodynamic
status with mitigation of stress responses and height-
ened sympathetic and renin—angiotensin activity [72];
increased production of adiponectines [73] and soluble
TNF-a receptors [74] by adipose tissue neutralizing the
adverse effects of TNF-a; enhanced binding of circu-
lating endotoxins [75] by the characteristically higher
cholesterol levels seen in obesity; and sequestration of
uremic toxins by adipose tissue [76).

Potential interventions for management of
obesity

Obesity engenders kidney injury via direct mecha-
nisms through deranged synthesis of various adipose
tissue cytokines with nephrotoxic potential, as well
as indirectly by triggering diabetes and hypertension,
in other words, two conditions that rank among the
strongest risk factors for CKD. Perhaps due to the
survival advantage of obesity in CKD, the prevalence
of end stage kidney disease is on the rise both in the
USA [77) and in Europe [78]. Strategies for control-
ling the obesity-related CKD epidemic at population

future science group

www.future-science.com

10.4155/fs0a-2016-0081



Kovesdy, Furth & Zoccali

Special Report

"Ol}1eJ SUIUIIERID—UIWNG[E BUIN 14DV ‘011el SPPO YO ‘Ol1es plezeH 1yH '9Seasip |euas abels pu3 :qyS3 ‘91 Uoliell|ly Jejnisawolb palewilsy :Y4H9 ‘Snijjlsw sa1aqelq NG ‘9seasip Asupiy d1uoiyd :ddd
W/BX 0% NG :ANSSqO |11 SSepd 1w/BY 6'66-0"GE IING :AHSSqO || Ssep ',w/BY 6'7€-0"0€ ING ANS29O | SSe|d ,W/B% 6'67-0°SZ IING :3YBIBMIBN0 ,W/BY 6 #7—-5 81 IING :3YDIom [eULION,

a>> 1uspiul
10 3s1 uaybiy yum paleposse (1INg ]1geis sA) swn
410Q w1 JSAO [|AIg ul 3seaudul W €/7L/Uuiw/|jw 09> J9AO |INg Ul 9seaudu|  ysn ul usw Ayyjesy Apnis
(1] uaw A[aAIsnpx3 pue ||\ g auljaseq JaybiH Y4D9 1uapu| sa|1uinb [AIg Ajjeniur yoL'LL yyjeaH ,suepisAyd
elnuiaoud

1UdpIdUI JO SPPO pPasea.dul
yum pajenosse |INg Jaybiy

Aydeiboab payiwi) syuswisnfpe uarse QD epnuiaload Jusapidu| € abeiys @D jo Apnis Bunidsyyo
(6] ‘aliym Ajpueuiwopald Yiim paleldosse 1ou |Ag 19ybiH € abe1s @YD uspdU| NG |PWIOU SNSISA YBIH 934} S|eNpPIAIpUl 9797 weybujweiq
(eWw gL L/uiw/|w 09>
sonagelp @D IUIPIdUI YIM paledosse Y4DHa ue Jo/pue sishjeurn weiboid dn-mojjo4
Buipnpxa Jarje (0o¥'L :¥0) Ayisaqo pue uo elnuialoud Jo1ealb  [Ng [PWJIOU SNSIDA ||IAIF syinpe pue uonoalag
(o1] pabueydun synsay (1Z°1L :¥0) ybiamiano yrog 10 +1) @D uspnu| 959q0 pue 1yblamisanQ anIsualiadAy /689 uolsualiadAy
siedh 0y—8¢ Apnis
el nuiwng|e pabe uonoduny (synpyv Bbunoj
1USPIdUI Y3IM paleldosse sio1de)  Asupiy |ewaou yim ul Juawdolanag
(0°Z :40) 121p Ayzjeayun elnuiwNgeodlw pale|al-a|A1sa)l| pue 3aig  S|enplAlpul buljamp ysiy Auayay
(r1] SJIUSA 4O JaquiNu MO pue (6°L :40) A31s2q0 juappul  (;w/by o< 1ING) A11s2q0 -fAlunwwod ygez  Aleuolod) vViayyd
14oyod (LOAIN)
USWOM usw ui b/bw 7)< (1vS) @nssiy asodipe Aydeibowoy
Ul 30U INQ ‘UBW U] BlINUIWNG|E pue UBWoOM Ul /6w Gz< snoaueindgns pue (1VA) paindwod 1013919p
[cd]  sisAjeue [eUOI}D3S-SS01D) YIM paledosse WA ¥dVN Jo ddusjensld anssiy asodipe |eJadsIA s|enpIAIpul 660E  -13nw weybujweud
NG 0 3uspuadapul syuanedinQ
el nulwng|e yim pajeposse s dip Aq eunujwnge 9dUdIBJWNDIID $9113UN0d 97 9AISUdlJadAH jo
ozl sisAjeue [eUOI3D3S-5501D) 9dUdJBJWNII 3siem JaybiH }O @dud|eAald 1siem pue [|Ag  wouy sjuaned 8z8'0z Apnis |euoileunynin
uonedjiy psystutwip yim
pajeldosse A}1saqo F ey |eJiuad) (oneu
44D pajeas|s Jo Y40 diy-isiem) uonnquisip Apnis (ANIATYHJ)
S1 Jaybly :1ey |BIIUSD F 9S9QQO PAYSIUIWIP pue Pa1eAd|] 1B} |BJIUD pue ‘(95370 s9lagelp  aseasig abeis-pul
elnulwngle jo Y z/bw 0oe—0€ ulwngje pue 1ybIamMIaA0)  INOYIIM S|ENPIAIPUl  JB|NDSE/ PUB |eUdY
(8] sisAjeue |eUOI}I9s-5S0J4D) Sl Jaybly 3.y |eJIudd + 9S8O aulIn Jo 9duUdsald NG paienas|d yo1na 9/9/ }O uonuanalid
"Joy spusWWoD s}nsay saw02nQ ainsodx3 sjuaned Apms

"9seas|p ASuUpIy 21UOJYD JO S3INSESW SNOLIBA M A3ISDqO O UOIIeIDOSSE ay3} Bujujwexa saipnis “| a|qel

Future Sci. OA (2017) 3(3), FSO159 future science group

10.4155/fs0a-2016-0081



Obesity & kidney disease Special Report

(81]

[61]

"Ol1eJ SUIUIIERID—UIWNG[E SUlN 1YDVN ‘011e SPPO YO ‘Ol1es plezeH 1yH '9seasip |euas abels pu3l :qyS3 ‘9. uoliell|ly Jenisawolb palewilsd 1y4H9 ‘Sniijjlew salagelq (NG ‘9seasip Asupiy d1uoayd gD
W/BY 07 [ING :A¥Saqo |I| SSep 'W/6X 6'6E-0"SE IING A1SDq0 || ssep ,w/BY 6'7€~0"0¢€ 1ING AHSDq0 | Ssep w/6X 6'67-0°SZ IING 3YBIdMISN0 ,w/BY% 6'%Z-5 8L IING :1YbIam [ewloN,

elnuiaoud

pue Y4Ha auljaseq
pue sai}pIgqiowod
10} 3uswisnfpe
J91je juediubis-uo
swedaq gys3 yim
9DUdJDJWNDIID ISIEM
JO uonepossy

@D auljeseq
pue uoisuajiadAy

'INQ 404 uswisnlpe
J91je juasaud
paulewal suUoi1eIPOSSY

a
pacueApe 10w Yim

sjuaned ul Jaxeam inq
1uasaid sUoIeIDOSSY

S91JIUNOD UJBISIAN
yim pasedwod ueder
ul JaMmoJ |INg abeiany

BHWW 08/0Z1L> 19 Yyum
s|enpiAlpul ul Juasaid
10U SUOI}RIDOSSY

ays3 d1egelpuou Joy
19ybiy Ajpuediyiubis osje
1nq ‘qys3 di1aqeip Joy
umwmco._wm SuUollenossy
m_m>_mcm |euo0I11295-SS0JD
sJl1ageipuou

dys3 yim pajedosse
9dUBJBJWNDII 3siem JaybiH
9dUBJa4WNdII

1slem Joj Juswisn(pe Jayje
ays3 ysim pajeldposse

10U |EWIOU dA0QE [N

salobaled [N g J9ybiy yum
@ys3 Jo s 1aybiy Aeaur

S9WO0d}N0
|euas 3SI0M Y}IM paleldosse
K11s9q0 219A3s pue 318I9POIA|

USWOM U] 30U INq
‘UsW Ul gYSJ 4O YSI pasealdul
Yum pajerdosse |IAg J9YBIH

S9W021N0 3SIOM
Yyum pajeposse w63 0€< IING

Qys3 40 i Jaybiy yum
pajeposse (68°9 :4H) Adsaqo
pue (0°€ :¥H) Wybramisno

Qys3 40 duappU|

QyS3 40 BUsphU|

44959 Jo sadojs
aujuneasn
wnJas jo bulignog

Qys3 Jo 9dusppu|

Q¥s3 40 3dusppU|

yieap |eual
10 @Ys3 40 dduUapdU|

ays3 wspbui

[INg 10 2dUdJa4WNdAID
1slem palens|y

NG |eWIOU SNSIDA
‘A11s9q0 sawaixa pue
11 ‘] ssepd “aybramianQ

«W/by 0g< 01 07>
woJy salobaled |Ng

sa|ixenb N g

,sa1o0bazed N g

JdING
|ewJou snsian (Ap1saqo

pue 1ybiamiano)
IINgG p3i1eAd|d

Jad ulw/|w 09>Y4DHd
aujaseq yum
SUBJR1AA SN 9Y6'ESY

p|o siedh pz<
s|enplAlpul €52°001

uelbamIoN 986t/
921AIDS Aueyi|iw

10} paulwexa
s9|eway pue sajew
Juldsaope 0L 'v6L L

Apnis (930415 Ul
s9dUdJa441Q |eldey
pue >jydeubosan Joy

S|enpIAIpUl GEZ'0E  sUOseay) SQYVDIY

add auyjaseq
1INOYHM puB Y}IM Blulo}l|eD) UIdY}IoN
S1npe 7GZ'0ZE  91usuewIdd Jasie)

M ELL Hoyod
uolnensiulupy
SUBIDIIA SN
9pIM-uoileN
ueder ‘'emeun|O
ul buluaaidg
paseg-Ayiunwwod
(1-LNNH) Apnis
yyjeaH bejapuoiy
-pJ4ON 3YyL

synpe

|9eJs| ul Apnis
paseg-uoiye|ndod
d9pIMm-uoneN

10.4155/fs0a-2016-0081

www.future-science.com

S|0J1U0d 866
yam pasedwod @D uspams wouy Apnis
pasueape/ajelapow  paseg-uolre|ndod

ul Jaybiy Ajpuediyiubis

os|e Inq ‘s>33qelp axd 4o st saybiy xg

1] ur 3sabuouys ysiy Yim pareposse [Ag 19YbiH @D ou snsIaA @XD W/B¥ GZ> SNSIBA GZ< |INY Y1M SIPaMS 976 apIAN-UOneN
(zW gL7L/utw/|w 6< W ELTL/uUlW/|W 09< 1oyod
s|enpialpul Jo ado|s Y492 annebau) Y499 auljaseq uolesIuIWpY

J9P|O Ul pajeniuane uonouny Asupiy Jo sso| pideus
(¥1] 9JOW SUOIIRIDOSSY Yl palerdosse ,w/by 0£< [INg

uonouny Asupiy
ur sulpap pidey

w/b3 0g< 01 07>
woJj salobaled |Ng

YHM SUBIIDA SUBJIDIAA SN
SN £8L'9LE'E 9pPIM-uolleN

JEN SjuUBWIWOD) sawodno ainsodx3 sjuaned Apnis

s}nsay

*(*3U0d) dseas|p ASUpI 21UOJYD JO SBINSEAW SNOLIBA Y3IM A11S9O 4O UOIeIDOSSE 3y} Buluiwexa saipnis °| a|qel

future science group



Special Report

Kovesdy, Furth & Zoccali

Adiposity

I Adiponectin, T Leptin, T Resistin, T Visfatin
? Other adipokines

!

T Insulin resistance
1 Insulin level
T RAAS activation
1 Inflammation
T Oxidative stress
Abnormal lipid
metabolism

Figure 1. Putative mechanisms of action whereby
obesity causes chronic kidney disease.

CKD: Chronic kidney disease; CVD: Cardiovascular
disease; DM: Diabetes mellitus; HTN: Hypertension.

level and for countering the evolution of CKD toward
kidney failure in obese patients represent the most
tantalizing task that today’s health planners, health
managers and nephrologists face.

Countering CKD at population level

Calls for public health interventions in the commu-
nity to prevent and treat CKD at an early stage have
been made by major renal associations, including the
International Society of Nephrology, International
Federation of the Kidney Foundation, the European

Figure 2. Obesity-related perihilar focal

segmental glomerulosclerosis on a background of
glomerulomegaly. Periodic Acid-Schiff stain, original
magnification 400x.

Courtesy of Dr Patrick D Walker, MD; Arkana
Laboratories, Little Rock, AR.

renal association (ERA-EDTA) and various national
societies. In the USA, Healthy People 2020, a program
that sets 10-year health targets for health promotion
and prevention goals, focuses both on CKD and obe-
sity. Surveys to detect obese patients, particularly those
with a high risk of CKD (e.g., hypertensive and/or
diabetic obese people) and those receiving subopti-
mal care to inform these patients of the potential risk
for CKD they are exposed to, is the first step toward
developing public health interventions. Acquiring evi-
dence that current interventions to reduce CKD risk in
the obese are efficacious and deployable, is an urgent
priority to set goals and means for risk modification.
Appropriate documentation of existing knowledge
distilling the risk and the benefits of primary and sec-
ondary prevention interventions in obese people, and
new trials in this population to fill knowledge gaps (see
below) are needed. Finally, surveillance programs that
monitor progress on the detection of at-risk individu-
als and the effectiveness of prevention programs being
deployed [79] constitute the third, fundamental element
for establishing efficacious CKD prevention plans at
population level.

A successful surveillance system for CKD has already
been implemented in some places such as the UK (8.
A campaign to disseminate and apply Kidney Disease
Outcomes Quality Initiative (K-DOQI) CKD guide-
lines in primary care within the UK National Health
Service was launched. This progressively increased the
adoption of K-DOQI guidelines and, also thanks to
specific incentives for UK general physicians to detect
CKD, led to an impressive improvement in the detec-
tion and care of CKD, in other words, better control
of hypertension and increased use of angiotensin-con-
verting enzyme and angiotensin receptor blockers (80].
This system may serve as a platform to improve the
prevention of obesity-related CKD. Campaigns aim-
ing at reducing the obesity burden are now at center
stage worldwide and are strongly recommended by
the WHO and it is expected that these campaigns
will reduce the incidence of obesity-related compli-
cations, including CKD. However obesity-related
goals in obese CKD patients remain vaguely formu-
lated, largely because of the paucity of high-level evi-
dence intervention studies to modify obesity in CKD
patients [81].

Prevention of CKD progression in obese people
with CKD

Observational studies in metabolically healthy obese
subjects show that the obese phenotype unassociated
with metabolic abnormalities per se predicts a higher
risk for incident CKD [82] suggesting that obesity per
se may engender renal dysfunction and kidney damage
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even without diabetes or hypertension (vide supra). In
overweight or obese diabetic patients, a lifestyle inter-
vention including caloric restriction and increased
physical activity compared with a standard follow-up
based on education and support to sustain diabetes
treatment reduced the risk for incident CKD by 30%),
although it did not affect the incidence of cardiovascu-
lar events [83]. Such a protective effect was partly due to
reductions in body weight, HbAlc and systolic BP. No
safety concerns regarding kidney-related adverse events
were seen [83]. In a recent meta-analysis collating exper-
imental studies in obese CKD patients, interventions
aimed at reducing body weight showed coherent reduc-
tions in blood pressure, glomerular hyper-filtration
and proteinuria [81]. A thorough post hoc analysis of the
REIN study showed that the nephron-protective effect
of angiotensin-converting enzyme (ACE) inhibition in
proteinuric CKD patients was maximal in obese CKD
patients, but minimal in CKD patients with normal
or low BMI [s4]. Of note, bariatric surgical interven-
tion has been suggested for selected CKD and ESRD
patients including dialysis patients who are waitlisted
for kidney transplantation (85-87].

Globally, these experimental findings provide a
proof of concept for the usefulness of weight reduction
and ACE inhibition interventions in the treatment of
CKD in the obese. Studies showing a survival benefit
of increased BMI in CKD patients, however, remain
to be explained [88]. These findings limit our ability
to make strong recommendations about the usefulness
and the safety of weight reduction among individuals
with more advanced stages of CKD. Lifestyle recom-
mendations to reduce body weight in obese people at
risk for CKD and in those with early CKD appear jus-
tified, particularly recommendations for the control of
diabetes and hypertension. As the independent effect
of obesity control on the incidence and progression
of CKD is difficult to disentangle from the effects of
hypertension and Type 2 diabetes, recommendation
of weight loss in the minority of metabolically healthy
and nonhypertensive obese patients remains unwar-
ranted. These considerations suggest that a therapeutic
approach to overweight and obesity in patients with
advanced CKD or other significant comorbid condi-
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