
 

Impaired Kidney Function - Part Two 
All right, let’s look at a few cases.  
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This is a 50-year-old female with chief complaint of fatigue, joint pain, muscle pain, nerve pain in 
the pelvis and hips, stiff jaw, frequent urination, and stomach pain. The only kidney function marker 
that is elevated here is BUN. Sodium is one point above the functional range, but again, this is one 
of the ranges that was based on narrowing the lab reference range by 20 or 30 percent. It’s 
definitely not specific evidence of kidney disease, and I wouldn’t be concerned in this case. 

When only BUN is elevated, and there aren’t any other markers of kidney dysfunction, the two 
most likely causes are dehydration or high protein intake. With dehydration, RBC and/or 
hemoglobin will often be slightly above the upper limit of the functional range but not out of the 
lab range, and this is more common in men than it is in women, but it can happen in women too. 
As you can see here, that’s not the case with this particular patient because her RBC and 
hemoglobin are actually a little bit low, bordering on the functional anemia range.  

BUN stands for blood, urea, and nitrogen. Urea is made when protein is broken down by your body, 
so if the patient is on a high-protein Paleo-type diet, you can see a nonpathological increase in 
BUN just due to that high-protein intake, and that is likely what is happening here. 
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The next patient is a 50-year-old female with the primary complaint of losing muscle mass and 
strength and bowel irregularity. As you can see, her creatinine is normal, as is her eGFR, which is 
not pictured here. Her phosphorus and potassium are also normal, but her BUN is significantly 
elevated at 30, as are her AST and ALT.  
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Because her BUN is quite high and creatinine is low, her BUN-to-creatinine ratio is very high at 40. 
Potential causes of a high BUN-to-creatinine ratio include heart failure, liver cirrhosis, very-high-
protein diet, and upper GI bleeding. In fact, one study in children found that a BUN-to-creatinine 
ratio above 30 had a sensitivity of 69 percent and a specificity of 98 percent for upper GI bleeding 
and steroid use. This patient was a vegetarian for 25 years, so high protein intake is very unlikely to 
be the cause of her elevated BUN-to-creatinine ratio. Also, her AST and ALT were quite high, as 
you can see, well out of the lab range in both cases, 85 for AST and 123 for ALT. When the BUN-to-
creatinine ratio is over 20, the problem is often prerenal, meaning before the kidney. BUN 
reabsorption is increased, leading to high BUN relative to creatinine. Dehydration or hypoperfusion 
from hypovolemia, vomiting, diarrhea, diuretic use, hypotension, infection, and use of NSAIDs and 
ACE inhibitors are the most common causes in this case. What I would do here is retest all of these 
markers and do a fecal occult blood test, and then I would consider referring out to a nephrologist, 
depending on the results. 
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This patient is a 46-year-old male with no health concerns other than cholesterol and heart disease 
risk. He had a high total cholesterol and a strong family history of heart disease and wanted to do 
what he could to avoid it. As you can see, creatinine is high, although his eGFR is normal. 
Potassium, BUN, and ALT are all slightly above the functional range. When you see elevated 
creatinine but other markers are relatively normal, one possible cause, especially in people who are 
fitness oriented, is increased muscle mass. Studies have shown that creatinine correlates with both 
lean mass and dietary protein intake. This patient was on a Paleo diet, lifted weights regularly, and 
was very muscular. You’ll see a lot of isolated elevations of BUN or creatinine for this reason, so 
make sure to ask the patient about their diet and their muscle mass to clarify results. If both BUN 
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and creatinine are elevated, it’s more likely they have kidney disease, especially if they have 
symptoms, are at risk, and have other markers of kidney dysfunction.  

 

To be safe in this case, because of the high ALT level and his family history, we tested cystatin C, 
which you can see on the right at the very bottom, and it was normal. 
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The next patient is a 43-year-old male with chief complaint of being overweight, fatigue, poor 
exercise tolerance, and heart disease risk. He owned a construction company. He sat in front of a 
computer most of the day, worked insane hours, was under a lot of stress, didn’t make any time for 
physical activity, and was not eating well. His creatinine is high. His eGFR was normal. Phosphorus 
is low rather than high. BUN is slightly above the functional range.  

He had several markers of metabolic dysfunction, as you can see in his lab work. His hemoglobin 
A1c is slightly high at 5.5, although his fasting glucose was normal at 77. Ferritin was very high at 
534. Triglycerides were borderline high at 148. Vitamin D was low. AST, ALT, GGT, and LDH are all 
outside of the functional range, and then his LDL-P was extremely high at 2,900. Small LDL-P, 
which is in many ways a marker of metabolic function, was also very high at 1,124, and his 
lipoprotein(a) was high at 277. His lipoprotein insulin resistance, or LPIR, score was high at 70. His 
blood pressure was 140 to 150/90, so there are some clear signs of a problem here. He has two of 
the main risk factors for chronic kidney disease, with high blood pressure, metabolic dysfunction, 
and cardiovascular risk. In this case, since his eGFR is normal, he is unlikely to have chronic kidney 
disease, but he is probably headed in that direction if he doesn’t get the metabolic dysfunction 
under control. 
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Okay, the next patient is a 66-year-old woman with chief complaint of muscle pain all over her 
body. During the case review, we used the True Health Diagnostics* test because her insurance 
would cover it, and our panel has cystatin C, which was high for her, as you can see. eGFR was also 
borderline low.  

* Note: True Health Diagnostics is no longer in business. See this post for the latest updates. 
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She also had some markers suggestive of dysglycemia: low fasting glucose, high A1c, borderline 
high leptin, adiponectin, proinsulin, and C-peptide; high ferritin; oleic acid; free fatty acids; and 
leptin-to-BMI ratio.  
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Given the sensitivity and specificity of cystatin C, I referred her out for urinalysis and ultrasound. 
Urinalysis, as you can see, found occult blood but not protein in the urine. Ultrasound revealed 
bilateral polycystic renal disease and multiple liver cysts. Further workup revealed that she had a 
genetic condition leading to polycystic liver and kidney disease.  
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Note that her eGFR was normal on previous lab work, as were creatinine, sodium, and potassium, 
and phosphorus was really the only kidney marker that was high, so we were lucky to catch this on 
her case review blood work. 

Functional treatment of impaired kidney function almost exclusively involves addressing 
underlying causes. There are some botanicals that have been shown to benefit kidney function, but 
you need to be careful because people with kidney disease have a decreased ability to excrete 
byproducts and waste products, and some botanicals contain substances that people with kidney 
disease need to limit. 
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I’ve made a list here of botanicals that are high in potassium and phosphorus and botanicals and 
nutrients that are of additional concern for people with kidney disease. As you’ll see, the lists are 
very long, and there are many commonly used botanicals such as turmeric, ginseng, dandelion, 
parsley root, uva ursi, nettle, etc. Now, different clinicians will vary in their use of these botanicals 
in situations where people have chronic kidney disease, and it’s true that some of these may be 
useful in certain situations, but you should know what you’re doing with these before you use them 
because they are documented as being potentially problematic, and if a problem were to occur, 
you could be liable in that situation. 
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That said, there are some things you can do to promote kidney health overall, especially protecting 
against kidney stones. The first is to balance fat-soluble vitamin intake. We require more than just 
vitamin D, of course, to properly metabolize calcium in our diets in our blood, and yet, 
unfortunately, most nephrologists and dietitians never consider the role that other fat soluble 
vitamins play in calcium metabolism. Vitamins A and K2 are two nutrients that are crucial for 
balancing out the effects of vitamin D in making sure that the calcium from our diet gets deposited 
in our bones and not in our arteries. Adequate vitamin A intake protects against excess vitamin D, 
and there is some evidence that vitamin K2 may have a protective effect as well. 

Furthermore, vitamin K2 may play an independent role in kidney stone development. Patients with 
kidney stones secrete vitamin K2-dependent protein in its inactive form, which is between four and 
20 times less effective than its active form at inhibiting the growth of calcium oxalate crystals, 
suggesting that vitamin K2 deficiency could be a major cause of kidney stones. 
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The next step is to ensure adequate magnesium intake. You know from the magnesium 
presentation now that many people are deficient, and it’s often underdiagnosed. Studies show that 
magnesium can lower the risk of stone formation when taken as a supplement. 
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Third, there is some evidence that people with hypertension may have impaired sodium transport 
in the kidney, leading to salt sensitivity. Studies suggest a causal role of genetic, nutritional, 
metabolic, and neurohormonal factors. All of these factors alone or in combination may be able to 
impair the normal renal tubular sodium handling and influence blood pressure homeostasis.  

Obesity itself also seems to impair the renal handling of sodium. One study showed the blood 
pressure of obese and lean adolescents was similar on a low-salt diet, but after switching to a high-
salt intake, the obese group had a much greater increase in blood pressure. If you have a patient 
with obesity, metabolic syndrome, and hypertension, experimenting with salt intake is warranted, 
but be careful not to go too low because, remember, there is a U-shaped curve when it comes to 
salt, sodium, and cardiovascular disease risk. Very low sodium intake is associated with higher risk 
of cardiovascular disease just as very high sodium intake is. 

Okay, that’s it for this presentation. See you next time.
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