
Dialysis..Life Giver or Destroyer
By J.B. 15 yo ESRD Patient

Dialysis is like a hungry monster eager for your blood
It is like a dark shadow thrown over you
It seems like it will is never going to end
Dragging on for hours, unable to move 
Boring and still
And if you do move
Alarms will sound like when a prisoner is trying to escape

Dialysis is a second life
Dialysis is a life giving angel
Cleaning my blood
Restoring my energy
Dailysis is a gift prolonging my life

It is a battle only few understand, those that do 
Are fellow patients
Dialysis

PROTEINURIA: 
MARKER/CULPRIT
Kidney Kid

Sierra Nevada Specialty Care

January  2023

OBJECTIVES

Have Fun

Learn 1 or 2 things

Review newer studies

PROTEINURIA

Small segment of population

6-8%
150-200mg < proteinuria

Types of Protein

Albumin
Tamm–Horsfall
Light chain proteins

NEPHROTIC SYNDROME

Proteinuria greater 3000mg

Hypo-albuminemia

Edema

Hyperlipidemia

OUTLINE

Why does proteinuria occur?

What are the negative effects of proteinuria?

Edema #$%&@!

What are some causes of Proteinuria?

How can we control and improve proteinuria?

OUTLINE: PART 1

Where does proteinuria come from?

Physiologic Masterpiece



Glomerular Forces
Glomerular Capillary Wall

Fenestrated Endothelium
Glomerular Basement Membrane
Epithelial Cells

Charge/Size of protein inihibit proteins from going 
into urinary space

OUTLINE: PART 2

What are the negative effects of Proteinuria?

PROTEINURIA AND DOWNSTREAM AFFECTS

Glomerular permeability dysfunction of proteinuric nephropathies allows complement 
factors to be ultrafiltered abnormally across the altered glomerular barrier into the 
Bowman’s space and tubular lumen.

Complement activation is a powerful mechanism underlying tubular and interstitial 
injury via cytotoxic, proinflammatory, and fibrogenic effects. 

HYPERCOAGULABLE

Decreased antithrombin III

Decreased plasminogen

Decreased protein C and S 

Increased platelet activation

Hyperfibrinogenemia

INFECTION

Hypogammaglobulinemia due to protein loss
immunoglobulin G (IgG)

Depressed cellular immunity due to loss of vitamin D and other 
serum factors



Edema: Outline part 3

EDEMA
Sodium retention that is directly induced by the kidney disease 
Secondary sodium retention in which the low plasma oncotic pressure due to 
hypoalbuminemia promotes the movement of fluid from the vascular space into the 
interstitium, leading to underfilling of the vasculature 
Activation of the renin-angiotensin-aldosterone system 

Carbonic 
anhydrase 
inhibitors
SGLT2I

Loop 
Diuretics

Thiazide Diuretics
MRA

Vaptans
MRA

OUTLINE: PART 4

What are the some causes of Proteinuria?

Adipose tissue is a pleiotropic source of hormones 
and chemokines, collectively called adipokines

Adiponectin plays a crucial role in protecting 
against insulin resistance/diabetes and 
atherosclerosis.

Leptin regulate energy balance and hunger .

Resistin links obesity to insulin resistance and is 
pro inflammatory 

Visfatin insulin receptor binder/pro fibrotic

Obesity Related Glomerulopathy

A compensatory mechanism of hyperfiltration occurs to meet the heightened 
metabolic demands of the increased body weight. 

Normal Obesity Affected



DIABETES AND THE KIDNEY

Diabetes is the leading cause of chronic kidney disease (CKD) 
and end-stage kidney disease (ESKD) in the United States and 
worldwide. 

The proportion of people with diabetes who also have CKD has 
remained relatively stable (approximately 25 to 30 percent) over 
the past 20 years. 

Currently, more than 3 million people worldwide are estimated to 
be receiving treatment for kidney failure, with predictions that the 
number will increase to more than 5 million by 2035.

CASCADE OF CHAOS

Hyperglycemia results in production of advanced glycation end-products (AGE) 

Reactive oxygen cytokines

Metabolic products activate intercellular signaling for proinflammatory and 
profibrotic gene expressions

Kimmesltiel-Wilson Noduleses

RISK OF PROGRESSION

Poor glycemic control

Older age

Non-white race

Low socioeconomic status

Obesity

Smoking

Blood pressure control

Genetic factors

COULD IT BE SOMETHING ELSE BESIDES 
DM

Rapid decline in GFR (in a patient that has been stable)

Sudden onset of nephrotic syndrome <5 years from diagnosis of 
DM

Active urinary sediment

Signs of systemic disease

Lack of retinopathy/neuropathy

People who have diabetes for more than 20 years without any 
previous evidence

MEMBRANOUS NEPHROPATHY

Leading cause of proteinuria after DM

Thickened basement membrane

MEMBRANOUS NEPHROPATHY

Primary Membranous
PLA2R Antibodies

positive in 80% of primary

Secondary membranous
Cancer (solid Tumors)

NSAIDS

Hepatitis



LIGHT CHAIN DISEASE/ MYELOMA/ 
AMYLOID

Light chains do not show up on a traditional dipstick/UA with 
evidence of proteinuria

Need specific testing if there is a index of suspicion
Kappa/ Lambda light Chains

SPEP/UPEP

Immunofixation

OUTLINE: PART 5

How can we control and improve proteinuria?

WEIGHT LOSS

Calorie decrease/ Exercise

Surgery

Calorie decrcrrease/ eeee Exerciisesss

Surgery

LOW PROTEIN DIET

High protein intake increases glomerular pressure and hyperfiltration that negatively 
affect kidney function and proteinuria

Certain animal proteins, red meat and processed meat, increased inflammatory markers 
and oxidative stress

Degree of protein restriction is variable among studies, ranging from 0.8 to 0.3 g/kg
exact recommendation is unclear

Low Protein Diet Studies

1 egg=6 grms
Salmon fillet 45 grm
Strip steak 55
Checken Breast 45

Examples

MEDICATIONS

ACE/ARB

Mineral-Corticoid Receptor Antagonists

SGLT2 Inhibitors

Glucagon Like Peptide-1 Agonists
Glucagon-like peptide-1 (GLP-1) and glucose-dependent insulinotropic 
peptide (GIP) receptor agonist

ACE/ARB

The Effect of Angiotensin-Converting-Enzyme Inhibition on Diabetic Nephropathy 
NEJM 1993
Effects of Losartan on Renal and Cardiovascular Outcomes in Patients with Type 2 
Diabetes and Nephropathy NEJM 2001

RENIN–ANGIOTENSIN SYSTEM INHIBITION IN ADVANCED 
CHRONIC KIDNEY DISEASE,NEJM 12/22



Results

ALDOSTERONE

The activation of the RAAS pathway leads to the production of 
aldosterone. 
Aldosterone is a mineralocorticoid hormone produced by the 
adrenal cortex. 

Reabsorption of sodium and secretion of potassium.
The mineralocorticoid receptor is present in the distal 
tubule/collecting of the kidney and also within glomeruli on 
podocytes and mesangial cells. 
Mineralocorticoid receptor also functions as a transcription factor 
that can increase the levels of inflammatory cytokines 

increasing local levels of reactive oxygen species
profibrotic factors

Long term effects of spironolactone on proteinuria and kidney function in patients with 
chronic kidney disease
Kidney International Conventional Conventional/ 

Spironlactone

EFFECT OF FINERENONE ON CHRONIC KIDNEY DISEASE 
OUTCOMES IN TYPE 2 DIABETES, 
NEJM 2020;383:2219-2229

Primary composite outcome
Kidney failure

Sustained decrease of at least 40% in the eGFR from baseline

Death from renal causes.

Secondary composite outcome
Death from cardiovascular causes

Nonfatal myocardial infarction

Nonfatal stroke

Hospitalization for heart failure

Results in regards to 
proteinuria



SGLT2 INHIBITORS 

Activates macula densa restores the tubuloglomerular feedback 
by promoting afferent arteriole vasoconstriction, thus decreasing 
intraglomerular pressure and GFR

SGLT-2 inhibitors have anti-inflammatory, anti-fibrotic and 
antioxidant effects, as they are able to suppress advanced 
glycation end products (AGEs)

DAPAGLIFLOZIN IN PATIENTS WITH CHRONIC KIDNEY DISEASE 
N ENGL J MED 2020; 383:1436-1446

Primary outcome

Sustained decline in the estimated GFR of at least 50%

End-stage kidney disease

Death from renal or cardiovascular causes.

The primary outcome 

Progression of kidney disease 
End-stage kidney disease

Sustained decrease in eGFR to <10 ml per minute per 1.73 m2

s

Death from renal causes

Death from cardiovascular causes.

Results



TIRZEPATIDE VERSUS SEMAGLUTIDE ONCE WEEKLY IN PATIENTS WITH 
TYPE 2 DIABETES AUGUST 5, 2021
N ENGL J MED

CONCLUSIONS

Be aggressive with lifestyle

Supplement with medications
Cost is often an issue

Don’t give up

JB Received a transplant 1/14/23


