
 

Hyperglycemia I - Part Five 

 

Okay, here’s an example test result. In this case, the patient didn’t fill out how he felt. The purpose 
of that is to help people connect how they feel to their blood sugar, and most patients do fill that 
out, but for whatever reason, this one didn’t. You’ll notice that this patient has high-normal fasting 
values on all days, but days one and two with his usual low-carb lunch, the patient didn’t have any 
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spikes, but on day three when he ate white rice, he had a spike of blood sugar up to 165 45 
minutes after the meal, which is above the 140 mg/dL cutoff. Then the patient still had elevated 
blood sugar two hours post-meal. It should be below 120, and it was at 132. Three hours after, it 
was still a little elevated compared to the fasting value before lunch. So this patient may need a 
longer-term lower-carbohydrate diet, or it’s possible that addressing HPA axis and gut can improve 
carbohydrate tolerance. If the patient eats something such as rice, he may need to eat a significant 
amount of fat in order to keep the blood sugar from spiking like that, but this is the great thing 
about how a glucometer can be used. They can make these kind of changes and then retest with a 
glucometer to objectively determine their carbohydrate tolerance. 
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Another patient is a 47-year-old male. Chief complaint has been gas, bloating, occasional pain in 
the abdomen, acid reflux, and inconsistent bowel movements with loose stool. He recently moved 
here from China, and he eats a traditional Chinese diet with a lot of white rice. He was not aware of 
any blood sugar issues prior to coming to see me. 

As you can see, the glucometer testing is fairly normal with a few exceptions. The fasting glucose 
was high on the first day and almost low on the last day. His 45-minute post-meal blood sugar on 
day two was 134, which is within the range but getting up there toward to the top. Then you can 
see on the last day his fasted reading right before lunch was 59, which is actually quite low.  
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Look at his other blood sugar results. His fasting glucose, according to just a normal draw, was 45, 
which is actually quite low, but his A1c is 6.0, which is high. He also had high iron levels; low HDL, 
which HDL is a marker for metabolic dysfunction, of course; high sodium, which can be indicative of 
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dehydration; and low vitamin D, which affects metabolic health. So this is a somewhat complicated 
presentation, but it’s likely a reactive hypoglycemia type of situation. Again, on the spectrum 
progressing from normal blood sugar to full-fledged diabetes, that’s kind of in the middle and 
moving over towards the right now, so this patient would require more prompt intervention. 

 

The third option for getting an idea of post-meal blood sugar spikes is a test called GlycoMark. The 
GlycoMark test measures the 1,5-anhydroglucitol molecule in the blood. This provides a clinically 
proven one- to two-week measure related to the average daily maximum blood glucose. In people 
who don’t have diabetes, and those with diabetes who have well-controlled blood sugar, 1,5-AG is 
stored at a steady state in the tissues and the bloodstream, which keeps blood levels of 1,5-AG high 
and produces a high GlycoMark score. In people with blood glucose spikes averaging over 180 mg/
dL a day, 1,5-AG does not stay in the body as it should. As blood glucose rises, there is less 1,5-AG 
found in the blood as a result, so this is an inverse marker, where you see high 1,5-AG indicates 
normal or well-controlled blood sugar, and low 1,5-AG indicates high blood sugar. 
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This chart or graph illustrates why GlycoMark has some advantages over some other ways of 
measuring blood sugar. If you look at two patients here, hypothetical patients, they each have the 
same A1c value of 7 percent, but they have completely different glycemic variability. The blue line 
represents patient A, and that patient had really significant glucose excursions, which is what the 
technical term for blood sugar spikes is. You can see that patient had three really profound blood 
sugar spikes and then crashes after the spikes. The green line represents patient B who had some 
variability in his glucose, but it was more stable compared to patient A. It’s impossible to know 
with hemoglobin A1c—you don’t get this kind of information. It’s all averaged out, so you don’t see 
what the level of the spikes are. Research has shown, as I mentioned earlier with post-meal blood 
sugar, that the spikes are better predictors of cardiovascular disease and other complications, and 
they’re more damaging than just an average higher blood sugar level. 
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Results for GlycoMark have been proven in more than 40 clinical studies, but there are pros and 
cons like all of the other markers that we’ve talked about. The pros are that it could be obtained by 
a single blood draw. It’s more accurate than a glucometer. It doesn’t require multiple fingersticks or 
75 g of glucose in the case of OGTT. It’s not affected by hemoglobinopathies such as anemias or 
sickle cell disease because it’s not a hemoglobin glycosylation marker like A1c is. It provides 
information on blood sugar spikes and glycemic variability.  

However, it does have some cons. It can’t provide information about the timing of high glucose 
levels or the duration of hyperglycemic episodes, i.e., whether they are occurring in a fasted state, 
a post-meal state, or both. It’s affected by the presence of kidney disease; liver disease; 
malabsorption, which is probably fairly common in our patient population; pregnancy; and steroid 
use. So overall, I think GlycoMark can be a useful part of a blood sugar puzzle, but as with other 
blood sugar markers, it’s not reliable on its own. 
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Interpreting GlycoMark is pretty simple. The higher the value, the better the blood sugar control. 
Values between 10 to 13 are ideal and correspond to an estimated average peak glucose of below 
180 to 184. Keep in mind that we’re talking about the overall population here, so they are looking at 
patients with severe type 2 diabetes as being abnormal, whereas we might look at patients with 
mildly elevated blood sugar as being abnormal. Values of 6 to 9 indicate what they call moderate 
blood sugar peaks throughout the day, corresponding to average peak glucose of 186 to 203. I’d 
say that’s more than moderate, but anyway. Values below 5 suggest very high blood sugar spikes 
that correspond to average peak glucose of 212 to over 290, so that’s full-blown type 2 diabetes 
with beta cell destruction. 

Let’s talk about a few other markers of metabolic dysfunction and dysglycemia. So the first is high 
triglycerides. Triglycerides are one of the major lipids found in the serum, and they’re a major 
component of fat cells. Triglycerides are often elevated in conditions characterized by abnormal 
blood sugar such as obesity and type 2 diabetes. Another marker would be HDL or high-density 
lipoprotein, so-called good cholesterol. Low levels of HDL are observed in insulin resistance, 
obesity, and type 2 diabetes. The ratio of triglycerides to HDL is one of the best-studied markers of 
metabolic dysfunction. It should be below 2 optimally, although the lab range is 3.8. Then we have 
ALT, AST, and GGT, all enzymes that may be out of range in dysglycemic conditions. ALT and AST 
are amino transferases, and we’re going to talk more about them later in the blood chemistry unit, 
but mild elevations can indicate nonalcoholic fatty liver disease.  

GGT is an enzyme responsible for the extracellular catabolism of glutathione, and high GGT may be 
linked to increased oxidative stress and beta cell destruction. We’ll be talking more about GGT 
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when we discuss iron overload. Many epidemiological studies have demonstrated high rates of 
elevated GGT among diabetic patients in the past 40 years.  

Then we have uric acid. Epidemiological studies have also shown significant associations between 
increased uric acid concentrations and several components of the metabolic syndrome such as 
obesity, type 2 diabetes, hypertension, and also gout. 
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The lab result on this slide is from a 59-year-old female with type 2 diabetes. We saw this one before. 
Notice her high triglycerides; her low HDL in the functional range at least; her high triglyceride-to-
HDL ratio, again not out of the lab range but out of what I consider to be optimal; her high ALT and 
GGT, both out of the reference range; and then her AST is elevated in the functional range. She has 
lab-low vitamin D and then, of course, the abnormal fasting glucose and A1c. 
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So, as I mentioned before, there are a lot of advanced markers that you can order that are 
indicative of blood sugar dysregulation.  

 

True Health Diagnostics* has a diabetes prevention and management panel, or DPMP, with many of 
these markers that I really like. It includes a lot of the basic markers we’ve discussed, but it also 
includes things such as glycation gap, postprandial glucose index, leptin, adiponectin, free fatty 
acids, ferritin, alpha-hydroxybutyrate, oleic acid, linoleoyl GPC, insulin resistance score, HOMA-IR, 
insulin, proinsulin, C-peptide, anti-GAD antibodies, glutamic acid decarboxylase, and then several 
ratios that are comprised of these markers. It can be helpful if the basic markers are equivocal, or if 
you have a patient with known impaired glucose tolerance or dysglycemia. You can also use this 
test to track the progression and track the success of your treatment. This test can also help 
determine whether beta cell destruction has occurred because it has a full category of markers 
that are indicative of beta cell function, and that can help you guide the treatment plan. 

Okay. That’s it for part one of the hyperglycemia presentation. In part two, we’re going to finish up the 
discussion of markers and diagnosis, and then we’re going to move on to treatment. See you then. 

* Note: True Health Diagnostics is no longer in business. See this post for the latest updates.
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