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Renal Function
SUMMARY

• Regulate the body’s fluid levels
• Filter wastes and toxins from the blood
• Release hormones that regulates blood pressure
• Activate Vitamin D to maintain healthy bones
• Release ESH that directs production of red blood 

cells
• Keep blood minerals in balance (sodium, 

phosphorus, potassium)



CKD OUTCOME
• Cardiovascular disease
• Heart attack and stroke
• High blood pressure
• Weak bones
• Nerve damage (neuropathy)
• Kidney failure (end-stage renal disease, or 

ESRD)
• Anemia or low red blood cell count
• Death



What are the common 
risk factors  for  CKD



Risk Factors for CKD
• Diabetes (self or family)
• High blood pressure (self or family)
• Cardiovascular disease (self or family)
• Family history of kidney disease or diabetes or 

high blood pressure
• Hyperuricemia – Recent evidence from retinal 

study



Additional Risk Factors
• African-American heritage
• Native American heritage
• Hispanic, Asian, Pacific Islander heritage
• Age 60 or older
• Obesity
• Low birth weight
• Prolonged use of NSAIDs, a type of painkillers, such as 

ibuprofen and naproxen
• Lupus, other autoimmune disorders
• Chronic urinary tract infections
• Kidney stones



High Risk for Renal Disease
• HTN
• DM
• F H/O – Renal Disease in parents 
• Obesity
• African race, Asians or Aboriginal 

origin & Latinos



What is the most 
common  CKD Symptom



CKD Is Symptomless
• Most people with early CKD have no 

symptoms, which is why early testing 
is critical. By the time symptoms 
appear, CKD may be advanced, and 
symptoms can be vague and 
misleading. 



Symptoms
Pay attention to these:

• Fatigue, weakness
• Difficult, painful urination
• Foamy urine
• Dark urine (blood in urine)
• Increased thirst
• Increased need to urinate (especially at night)
• Puffy eyes
• Swollen face, hands, abdomen, ankles, feet





How To Maintain a Healthy Kidney
• Keep Active & Fit
• Keep good control of your blood sugar
• Monitor BP
• Eat Healthy & keep your weight in check
• Maintain fluid intake
• Do not smoke
• Do not take OTC on a regular basis
• Get your kidney checked if you have high risk 

factors





Early Pre-dialysis Renal Care &
ED Utilization

Pre-dialysis renal care & ED Visits in 
HD patients – April 2019 article

Large Study n=76702 patients
3 Categories of Referral:
Early Ref.+ Frequent Consultation
Early Ref + Infrequent Consultation
Late Referral
Conclusion: (At 1 Year post-HD) 
For the entire study group:
All Cause 1 ED visit – 53%
ID related – 17%
Potentially Avoidable – 7%
For those who had early renal Care: 
8% lower risk for ED visit
24% less ID related
24% less avoidable ED visit
Conclusions: Early Pre-renal care 
reduced ED Utilization in the 1st Yr of 
dialysis. 

Int. Journal of Enviornmental Research in Public Health, March 31st 2019, Chen et al







• Lower high blood pressure
• Keep blood-sugar levels under control if 

diabetic
• Reduce salt intake
• Avoid NSAIDs, a type of painkillers
• Moderate protein consumption
• Get an annual flu shot



• Exercise regularly
• Control weight
• Follow a balanced diet
• Quit smoking
• Drink only in moderation
• Stay hydrated
• Monitor cholesterol levels
• Get an annual physical
• Know your family medical history





Diet’s impact on future Risk of ESRD
Risk of Red Meat Consumption

Prospective Population based study
In Singapore/Chinese population, in adults aged 45-64 / 15 year followup
n=63500 of these – 951 ESRD cases reported (1.5%)
Protein (Red Meat) to ESRD Hazard Ratio was 1.40
Substitution for one portion of red meat by other sources - 62.5% risk reduction
Use of poultry, egg, fish and dairy product was not associated with ESRD risk
Red meat strongly associated with ESRD risk in a dose dependent manner 
Hazard Ratio 1.15-1.71



DIALECT-1 Study:
Impact of Plant-Based Protein on Renal Function in Diabetics 

Key to halt CKD progression is to reduce protein intake 
Debate exists as to which type is beneficial for renal protection

Study in Dutch population with Type 2 DM food questionnaire & GFR estimated
Mean Protein intake was 0.83 g/kg per day

Results:
High vegetable protein intake had lower prevalence of CKD (56% lower)

Even a modest 3% decrease in the animal protein had significant CKD reduction
ONTARGET Study ( Telmisartan –Ramipril Study)

Increased vegetable intake could lead to decreased CKD & MORTALITY
(Kidney Inter National Reports 2019 May; 4(5) 638-39

AJKD – 2016, 68 : 29-40 Dunkler et al)



Do you know of any other risk 
factors causing kidney disease?

Is there evidence to reverse
CKD progression?



• Role of MSU in the induction of DM RETINOPATHY
• Retinal levels of MSU correlated with the inflammatory markers
• Same MSU was seen in Streptozotocin induced DM rats
• Rats treated with 50 mg/kg allopurinol and benzbromarone

decreased plasma level of inflammatory cytokines, adhesion  
factors, leukostasis

• There is down regulation of DM induced oxidative stress markers
• This study supports a contributing role of MSU in retinal 

inflammation in DM retinopathy induction & progression
• Asymptomatic hyperuricemia should be considered a risk for DM 

retinopathy induction and progression
(Diabetes 2019 May; 68(5): 1014-1025)



• Hyperuricemia (HU) & 
Cardiovascular Disease 
(CVD) is a common 
occurrence in CKD 

• HU is considered a CVD 
risk factor and may also 
cause CKD progression & 
retinal disease(2019 data)

CKD patients (n = 513) 
Intial Consults 
Retrospective analysis 
Mean Age – 66.55 yr
Males – 256 (49.9%) 
Caucasians – 238 (46.4%) 
Af Am – 266 (51.9%)
DM – 287 (56.2%)
HTN – 482 (94.3%) 
Mean Uric Acid 7.92 mg/dl



• Linear correlation of Uric Acid Level to CKD 
Stages 1-5 (UA: 7.27 – 8.51 mg/dl; R2=0.93)

• UA level - Caucasians (vs) African Americans
8.4 mg/dl (vs) 7.8 mg/dl ( p < 0.02)

• In Gouty Arthritis – UA levels in HTN vs Non-HTN 
8.12 vs 6.73 was significant (p < 0.04)

• Gouty Arthritis had strong correlation with CVD 
& CAD compared to hyperuricemia patients 
(p < 0.02, p < 0.05)





• Higher CKD stages (3-5) correlated to higher UA & 
higher CVD occurrencepatients with UA > 10 had 
higher CVD/CAD occurrences compared to HU patients. 

• Higher Uric Acid levels correlated to higher diuretic-
user percentage. 

• We propose: because higher UA levels were observed 
in Diuretic-Users, and Gouty Arthritis with CVD, CAD, 
& MI patients, we should perhaps consider treating 
higher UA-levels preemptively in light of recent retinal 
data – May 2019. 
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