
  

Impaired Gallbladder Function -  
Part Two 

All right, let’s look at some cases. This patient is a 34-year-old male with chief complaint of fatigue, 
bloating, constipation, and brain fog.  
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The total bilirubin here is 1.6, and LDH, ALT, AST, and GGT are normal. He didn’t have any risk 
factors for liver or gallbladder disease. No medications. No jaundice.  

You would definitely suspect Gilbert’s disease in this case, and we ran a total and direct bilirubin as 
a follow-up test. As you can see, again, the total was high at 1.4, and most of it was indirect or 
unconjugated, 1.10. This is consistent with Gilbert’s disease. 
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The next patient is a 52-year-old male with the primary complaint of hypertension, consistently 140 or 
150/90 despite diet and lifestyle modification. Total bilirubin was 1.3. ALT, AST, alkaline phosphatase, 
and GGT were normal. LDH was slightly low. No liver or gallbladder risk factors or medications. 

The patient does have iron overload, but ferritin was 124, and ALT and AST were normal, so liver 
damage was an unlikely cause of elevated bilirubin in this case.  
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Follow-up tests actually showed a normal total bilirubin, and the majority of it was indirect. His 
total was 0.9, and his direct was 0.23, so the remaining roughly 0.67 would have been indirect. 
Note that his iron levels were normal on the retest as well, so this illustrates the importance of 
retesting in both cases, since both the bilirubin and the iron were high on the initial test. Gilbert’s 
disease is the probable cause of bilirubin elevation on the first test. Levels tend to fluctuate over 
time, and they won’t always be elevated. 

The next marker to consider is alkaline phosphatase, and we talked about this in the liver 
presentation, but we’re going to look at it more specifically in the context of gallbladder disease. 
One study found that elevated alkaline phosphatase was due to a problem with the liver and 
gallbladder in 80 percent of patients and bone in only 18 percent of patients, so it is much more 
likely to be caused by liver and gallbladder issues.  

  

I’ve put an algorithm for working up elevated alkaline phosphatase on this slide. If it is high, you do 
a history and physical exam, and you’re looking for risk factors of liver and gallbladder disease as 

well as signs such as jaundice. Then, you would check other markers, especially GGT and 5ʹ-
nucleotidase. Both can confirm that elevated alkaline phosphatase is due to liver and gallbladder 
disease rather than bone. At that point, you could refer out for ultrasound or MRI of gallbladder or 
pancreas, or you can address the underlying issues and retest. 
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If alkaline phosphatase is still elevated, you would screen for viral hepatitis, primary biliary cirrhosis
—you could run the antimitochondrial antibody, for example—primary sclerosing cholangitis 
through an MRI, or drug-related causes. If all of those are inconclusive, I would consider referral for 
further testing, possibly liver biopsy. Note that when the values of alkaline phosphatase are 
markedly elevated, such as more than four times the upper end of the range, it is more likely to be 
due to obstructive pathology such as bile duct stones, an infection, or cirrhosis. 

  

This patient is a 51-year-old female with chief complaint of hot flashes and eczema. Her alkaline 
phosphatase was elevated at 165. Upper end of the range is 105. Her GGT was also high at 113, 
which is quite elevated, and then her AST and ALT were out of the functional range. This would 
confirm a liver-gallbladder source for the elevation of alkaline phosphatase. 

kresserinstitute.com  6



  

Also, her creatinine is high, and her eGFR is low. Although I didn’t mention it in the diagnostic 
algorithm on the last slide, a few studies have found that alkaline phosphatase is elevated in chronic 
kidney disease, and the degree of elevation has prognostic value in predicting the progression. 

I referred this patient out, and she was eventually diagnosed with chronic kidney disease. In her 
case, it was not related to diabetes or hypertension. You can see her fasting glucose was normal. It 
was an inherited polycystic kidney disease, and that is why it had gone undiagnosed because she 
didn’t have symptoms, and it didn’t appear on routine blood work. She had only had a more 
comprehensive workup recently. 
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The next patient is a 47-year-old female with chief complaint of depression, anxiety, constipation, 
and fibromyalgia. Alkaline phosphatase was slightly elevated at 102. LDH, bilirubin, AST, and ALT 
were normal. This was outside blood work that she had and brought in to her appointment, so we 
didn’t have a GGT level on her. She has diabetes. Her fasting glucose, you can see, is 151. Her uric 
acid is 7.2. 
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We tested her alkaline phosphatase, and it was normal but borderline high. The intestinal fraction 
is slightly elevated. I ran an alkaline phosphatase isoenzymes test, so this test can be used to 
determine where the alkaline phosphatase elevation is coming from, whether it is coming from the 
bone, the liver, or the intestine.  

As you can see here, her intestinal fraction was slightly elevated, one point out of the range. Her 
total alkaline phosphatase actually on this test was normal but at the high end of the range. 
Intestinal alkaline phosphatase can be elevated in liver disease, but this patient had no markers of 
liver dysfunction.  

The most important rule of intestinal alkaline phosphatase is detoxifying lipopolysaccharide, or 
LPS, derived from the cell wall components of Gram-negative gut bacteria, so it is possible that 
intestinal alkaline phosphatase could increase in states of dysbiosis or disrupted gut microbiome. 
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Sure enough, she had significant insufficiency dysbiosis with significantly elevated sIgA and gut 
mucosal immune activation.  
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She was also positive for LPS antibodies and antibodies to occludin and zonulin, IgM on the 
intestinal permeability test, and this was consistent with elevation of intestinal alkaline 
phosphatase as a means of detoxifying LPS because it was getting into her bloodstream. 

  

The next markers is 5ʹ-nucleotidase, which is an enzyme found in the liver, intestine, brain, heart, 

blood vessels, and pancreas. Physiologic function is not well understood, but 5ʹ-nucleotidase 

specifically catalyzes hydrolysis of nucleotides such as adenosine, 5ʹ-phosphate, and inosine 5ʹ-
phosphate. It is similar to alkaline phosphatase in the sense that 5ʹ-nucleotidase has subcellular 

location in hepatocytes and will increase in hepatobiliary diseases with cholestasis. The levels of 5ʹ-
nucleotidase correlate well with alkaline phosphatase in most studies; however, concentrations of 

each don’t necessarily rise proportionally in all people. This means that in some people, 5ʹ-
nucleotidase will be elevated with alkaline phosphatase normal, and vice versa. The primary 

purpose of 5ʹ-nucleotidase clinically is to confirm that high alkaline phosphatase is a marker of 
liver or gallbladder dysfunction and not bone or intestinal issues. I don’t include this in my case 
review blood panel, but I will often order it as a follow-up test. 
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The next marker to discuss is lactate dehydrogenase, or LDH. Again, we talked about it in the liver 
presentation, but I’m going to mention it in the context of gallbladder disease here. Studies have 
shown that LDH is elevated in gallbladder cancer, cholelithiasis, and chronic cholecystitis. LDH 
showed an increasing trend from stage 1 to stage 4 of gallbladder cancer, indicating a significant 
positive association with the disease progression. Specifically, levels of LDH 3 and 4 isoforms 
appeared significantly more elevated in gallbladder cancer than cholelithiasis or chronic cholecystitis.  

  

If LDH is elevated, look at bilirubin and alkaline phosphatase. If those two are elevated, run LDH 
isoenzymes. If LDH isoenzymes 3 and 4 are significantly elevated, you would refer out for 
gallbladder cancer screen. If there is another pattern, then you could address the underlying 
causes you’ve discovered and retest. If bilirubin and alkaline phosphatase are not elevated, you 
should still run LDH isoenzymes to see where the elevation is coming from. Again, I’ve put the 
algorithm here on this slide so you can refer to it. 
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