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More than 1 in 7 adults 

have CKD in America 

and 90% are NOT 

aware

TOP 10 leading 

causes of death in 

America

Total Medicare spending 

CKD and ESRD excess of 

$120 Billion

NATIONWIDE IMPACT OF CKD

US Renal Data System 2019 Annual Data Report: Epidemiology of Kidney Disease in the United States, Saran, Rajiv et al. American Journal of 

Kidney Diseases, Volume 75, Issue 1, A6 - A7



RISK FACTORSs
Etiology  

Câmara, N., Iseki, K., Kramer, H. et al. Kidney disease and obesity: epidemiology, mechanisms and treatment. Nat 

Rev Nephrol 13, 181–190 (2017). https://doi.org/10.1038/nrneph.2016.191

National Kidney Foundation

 

• 2/3 (66%)  DM and HTN 

• Amongst the other 30%, 

    metabolically healthy 

    obesity related CKD 

• In our experience 11%



Evidence of Bariatric Surgery as an 

alternative treatment for CKD?  

MUCH HOPE  in Bariatric 

Surgery?



Swedish obese subject 

study n=4047

Impact of renal function 

on outcomes of bariatric 

surgery n=27,736  

<10% complication

     

Trends in Bariatric 

surgery procedures in 

ESRD in  US 100% 

Medicare data  SG 84%

Effects of bariatric 

surgery on CKD Risk 

n=2144

1. International Journal of Obesity, 42(5), 964–973. doi:10.1038/s41366-018-0045-x

2. Clinical Journal of the American Society of Nephrology, CJN.01480219. doi:10.2215/cjn.01480219

3. J Am Soc Nephrol 29: 1289–1300, 2018. doi: https://doi.org/10.1681/ASN.2017060707 

4. J Am Soc Nephrol 23: 885–894, 2012. doi: 10.1681/ASN.2011050476 



Swedish obese subject study n=4047

    

International Journal of Obesity, 42(5), 964–973. doi:10.1038/s41366-018-0045-x



Li K, Zou J, Ye Z, Di J, Han X, Zhang H, et al. (2016) Effects of Bariatric Surgery on Renal Function in Obese Patients: A 

Systematic Review and Meta Analysis. PLoS ONE 11(10): e0163907.doi:10.1371journal.pone.0163907

Significant reduction in:      - Hyperfiltration 

                                                - Albuminuria 

32 observational 

studies

30 included in the 

meta-analysis 



RCT Surgery VS. medical therapy



Beneficial effects of Bariatric Surgery 
7  years  Institutional and National Data 

Beneficial effects of Bariatric Surgery 
7  years  Institutional and National Data

Cleveland Clinic Florida Hypothesis  



82.09% DIFFERENCE

BASELINE CKD 

uACR= GLOMERULAR INJURY

Funes et al. Annals of Surgery: September 2019 - Volume 270 - Issue 3 - p 511-518   DOI: 10.1097/SLA.0000000000003456

1st to adhere to KDOQI guidelines 



Funes et al. Annals of Surgery: September 2019 - Volume 270 - Issue 3 - p 511-518  

DOI: 10.1097/SLA.0000000000003456



STAGES CKD
Prevalence

Controls 
N=2,004,804

Surgery cases
N=296,041

P-value

Stage II, n (%)

INCREASED RISK 

16,759 (0.84%) 1,097 (0.37%) <0.0001

Stage III, n (%) 120,858 (6.05%) 6,612 (2.25%) <0.0001

Stage IV, n(%) 37,513 (1.88%) 2,097 (0.71%) <0.0001

ESRD 63,344 (3.15%) 5,502 (1.85%) <0.0001



Cushing reflex = increased release of vasopressin 

Changes in renal blood flow (RBF) in severely obese subjects following surgically induced 

rapid weight loss; a potential mechanism of action for bariatric surgery halting the 

progression of chronic kidney disease. 2 stage prospective trial 
Cushing reflex = increased release of vasopressin, mediating 

oligoanuric response  



IAP, ICP, mechanical and hormonal (AVP)  effects 
on the Kidney HYPERFILTRATION 

Vasopressin AVP

IAP and adiposity 

mechanical effect

J A C C : H E A R T F A I L U R E V O L . 1 0 , NO . 3 , 2 0 2 2











Rosenthal RJ et al

J Gastroint Surg 1998

Hariri RJ et al

J Neurosurg 1993



Rosenthal RJ et al

J Gastroint Surg 1994



Rosin et al, Internatiolnal Journal of Surgical Research, 2000



Vasopressin/Copeptin in CKD

Chronically high vasopressin 3 LARGE EUROPEAN 
COHORTS (copeptin Surroget marker) 

(n = 5,047; France), MDCS-CC (n = 3,643; Sweden), and PREVEND (n = 7,684; 
the Netherlands)

High plasma copeptin at baseline= increased incidence of stage 3 CKD 

• Kidney function decline assessed by the KDIGO criterion

• Microalbuminuria 

El Boustany R, Tasevska I, Meijer E, et al. Plasma copeptin and chronic kidney disease risk in 3 European cohorts from the general population. JCI insight 2018;3(13):1–11. 
Torres VE. Vasopressin in chronic kidney disease: An elephant in the room. Kidney Int [Internet] 2009;76(9):925–8. Available from: http://dx.doi.org/10.1038/ki.2009.325



• Primary objective: determine the prevalence of decreased RBF 
(dRBF) in severely obese patients with baseline CKD and risk of 
CKD at our institution. 

• Secondary objective: we sought to establish the effects of 
bariatric surgery on the renal blood flow of patients with baseline 
CKD and at risk of CKD at baseline 



N=2924

Bariatric Surgery 2003-2019

N=714 required data

N=228 CKD ≥2

PMH of HTN or DM excluded. 

Pre and post-op BUN/Cr ratio

>20 pre-renal component; decreased RBF

<20 intrinsic component 

CKD-EPI eGFR

Pre-op = 3 months average 

Post-op= 15-month

 (1-time calculation)



RESULTS (RBF)



RESULTS (Hyperfiltration) 
N=2924 eGFR Pre-op Post-op Difference 

eGFR 

ml/min/1.73m2

BUN/Cr

Pre-op

P-value

Hyperfiltration 

N=471 (16%)

>120 eGFR

131.32±9.17 97.77± 20.12 33 14.26±6.71 0.001

120-149 eGFR

N=459

97.45%

130.12±7.51 122±13.60 8 14.47±6.88 0.0001

150-179 eGFR

N=12

2.55%

158.83±2.63 140.56±8.29 18 13.12 ±3.91 NS

INSTRINSIC



CONCLUSIONS

Improvement in kidney-function in CKD stages 2-3 could be 
attributed to changes in RBF following BaS

The prevalence of decreased renal blood flow and hyper-
filtration in our bariatric population are consistent with the 
previously postulated vasopressin/Copeptin hypothesis 

Hyper-filtration and the changes in RBF following bariatric 
surgery could be attributed to the stabilization of the 
vasopressin release resulting from the chronic iIAP and the 
Cushing reflex in the severely obese population. 
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