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The next patient is a 23-year-old female with chief complaint of gut issues, constipation or 
cramping, recent anxiety, and overweight. She was taking oral contraceptive pills, so immediately, 
you should be thinking about estrogen, since estrogen can increase copper levels. Her serum 
copper was significantly elevated at 190, in the range of 80 to 155, and her serum zinc was below 
the lab range at 53, in a range of 55 to 150. This led to a zinc-to-copper ratio of 0.28, which is one 
of the lowest that I’ve ever seen. Her vitamin D, 25(OH)D, was also low at 20.6, and her serum B12 
was borderline low at 337. 
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Her hormone profile revealed a PCOS-like presentation: high total estrogens, low progesterone, 
and high testosterone. Her SIBO results were strongly positive for methane overproduction. She 
had a peak methane of 140 at 100 minutes, which is one of the highest I’ve ever seen. Again, in this 
patient, the most likely explanation for the decreased zinc-to-copper ratio is inflammation and also 
probably estrogen dominance. 
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In this case, I ran a urine copper test to get another read on toxicity because her zinc-to-copper 
ratio was so low, and as you can see here, her 24-hour urine copper was completely normal. After 
treating her gut and hormones, follow-up testing revealed a zinc-to-copper ratio of 1. Her serum 
copper was 94, and her serum zinc was 95, as you can see at the bottom of the slide, so 
addressing the underlying issues lead to a resolution of the low zinc-to-copper ratio. 

  

Here is a patient with a high zinc-to-copper ratio, and you can see serum zinc is elevated at 167, in 
a range of 56 to 134, and serum copper is 87, which was normal. This is almost always caused by 
zinc supplementation. This was a 32-year-old female who presented with anxiety and digestive 
symptoms. She had been taking 50 mg of zinc per day for about six months at the 
recommendation of a previous practitioner. In this case, you would want to advise the patient to 
stop the supplements and retest about 30 to 60 days later. 
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The next patient is a 27-year-old female with chief complaints of salicylate and amine intolerances. 
She had a history of elevated aminotransferases, was on oral contraceptives, and also had celiac 
disease. Check out her copper. It was extremely high at 220, and her serum zinc was 111, which is in 
the upper end of the range, but because her copper was so high, her zinc-to-copper ratio was still 
very low at 0.5. Her T3 was high, total T3 at 208, above the lab range. Her CRP is elevated at 8. Her 
platelets were a little bit high at 385. Her B12, 25(OH)D, and magnesium were all low.  
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I retested her serum copper and also ran ceruloplasmin, and both were elevated, so her copper 
was again 220, and her ceruloplasmin was 54.1. Then I did a 24-hour urine copper test, and it was 
in the low-normal range.  
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Now in Wilson’s disease, the expected findings are high serum copper, low ceruloplasmin, and very 
high urine copper. In copper toxicity, we would expect to see high serum copper, high 
ceruloplasmin, and high urine copper, so with her numbers, I was kind of surprised to see her urine 
copper normal because her ceruloplasmin was high, and serum copper was high, and I was 
expecting copper toxicity, but that is not what we saw. Her serum copper and ceruloplasmin were 
high, but her urine copper was actually low-normal.  

  

Again, I suspected that inflammation was present, so I ran Cyrex Array 5 and found that she had 
positive results for multiple antibodies, so this is a polyreactive antibody production pattern, which 
suggests significant autoimmunity and cross-reactivity, which leads to an elevation in nearly all 
antibody production. It’s not that the patient is actually producing antibodies to all of these 
tissues, but some of these antibodies are cross-reacting with various tissues, so you see elevations. 
When you see something like this on Cyrex Array 5, you really need to look at immune 
dysregulation, and in my experience, there is almost always something such as CIRS, heavy metal 
toxicity, or chronic infection that leads to a pattern like this where you see so many antibodies that 
are elevated. She, indeed, failed VCS testing and the biotoxin illness survey that we give patients, 
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and we’re currently testing her for the biomarkers for CIRS, and that, again, would not be 
uncommon in cases of these polyreactive antibody elevations. 
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The next patient is a 29-year-old male with chief complaint of GI issues, including bloating and 
constipation and depression and anxiety symptoms for most of his life. Serum copper is lab-low at 
58. The range is 72 to 166. Serum zinc is lab-high at 136, in a range of 56 to 134. We also note this 
patient has iron overload. Iron saturation is 61 percent. Ferritin is 361, which is nearly out of the lab 
range. TIBC and UIBC are low. This could be consistent with Wilson’s disease, which can present 
with iron overload as well as low serum copper. 
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I ran a ceruloplasmin test, and it was low, and urine copper is high-normal, so again, that perfectly 
fits what you would expect with Wilson’s disease. I referred him to a specialist, and he was 
diagnosed with early-stage Wilson’s disease.  

Wilson’s disease is a genetic abnormality inherited in an autosomal recessive manner that leads 
to impairment of cellular copper transport. It has a prevalence of approximately one case in 
30,000 live births in most populations. Impaired biliary copper excretion leads to accumulation 
of copper in several organs, but most notably the liver, brain, and cornea. Over time, the liver is 
progressively damaged and eventually becomes cirrhotic. Clinical manifestations of Wilson’s 
disease are predominantly hepatic, neurologic, and psychiatric, with many patients having a 
combination of symptoms. 

However, some patients are completely asymptomatic in early stages or just have mild psychiatric 
symptoms such as anxiety and depression, which was the case with this patient. The majority of 
patients with Wilson’s disease are diagnosed between the ages of five and 35 years, so he was 
pretty late on that spectrum, though this disorder has been diagnosed in younger patients and in 
patients as old as in their 70s. If Wilson’s is untreated, it’s universally fatal. However, the prognosis 
for patients who receive an early diagnosis and adhere to the treatment is pretty good. The earlier 
it is caught, the less copper is accumulated, and the better the prognosis, so it’s really important to 
be aware of. 
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Let’s talk about an algorithm for approaching zinc-copper imbalance. If the zinc-to-copper ratio is 
below 0.7, you would run a 24-hour urine copper and ceruloplasmin just to rule out Wilson’s 
disease and frank copper toxicity, so if both are high, then that would be suggestive of copper 
toxicity. If 24-hour urine is high and ceruloplasmin is low, Wilson’s disease is a definite possibility, 
and you want to refer out. If 24-hour urine is normal, and ceruloplasmin is high or normal, that 
could be inflammation, so you’d treat the underlying causes, then increase dietary intake of zinc 
and copper, and consider supplementation with zinc and then retest.  

If the zinc-to-copper ratio is below 0.85 but above 0.7, you would treat the underlying causes, 
increase the dietary intake of zinc and copper, maybe consider supplementation with a lower dose 
of zinc, but that is only if the patient for whatever reason can’t eat high-zinc foods, and then you 
would retest. If the ratio is still low, you do the same workup here according to where it falls, and 
then if it is normal, you’re done. If the zinc-to-copper ratio is over 1.2, the first thing you do is ask 
the patient if he is taking zinc supplements. If he is, he stops zinc for 60 days. If he isn’t taking zinc 
supplements and the ratio is high, then you have him significantly increase his intake of dietary 
copper, since the most likely cause is copper deficiency, and then you would retest. Depending on 
the value at that point, you can use this algorithm to determine what to do next. 

Note that high levels of zinc in the absence of supplementation are pretty rare, and there are some 
case reports of genetic disorders causing this in children, and strangely, they present with 
symptoms of zinc deficiency, so if you see high zinc, you’ve increased dietary copper, and the 
patient is not taking zinc supplements, you may want to refer out to a specialist. 

Given that elevated serum copper is usually a sign of inflammation rather than excess copper 
intake and could even mask copper deficiency, and given that copper deficiency can exacerbate 
inflammation, I believe that when the zinc-to-copper ratio is depressed and no signs of copper 
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toxicity are present, such as elevated ceruloplasmin or elevated 24-hour urine copper, the patient 
should increase his intake of dietary copper, but since we don’t have an accurate marker for 
detecting the early stages of copper deficiency, the safest route is to increase only their dietary 
intake and not take copper supplements. The body has sophisticated mechanisms for regulating 
copper absorption and metabolism, and cases of toxicity from dietary intake are extremely rare.  

Signs and symptoms of copper deficiency include fatigue, arthritis, joint pain, osteoporosis, low 
body temperature, anemia that is unresponsive to iron but responsive to copper, muscle soreness, 
hair thinning, bruising, and also neurodegenerative disease and cardiovascular disease. Populations 
that are at risk include babies who have been fed cow’s milk formula, which is low in copper; 
premature infants; people with GI malabsorption issues; people with cystic fibrosis; and then 
people taking high-dose, meaning over 40 mg per day, of zinc. 

  

The USDA recommends the following intake of copper by population: 200 mcg for infants, 220 to 
700 mcg for kids depending on their age, 890 mcg for adolescents, and then 900 mcg for adults, 
1,000 for pregnant women, and 1,300 for breastfeeding women. 

The upper limit for the intake of copper, as I mentioned, is currently 10 mg per day, but recent 
research suggests that it should be significantly higher. In one study after applying a safety factor 
of 10, extrapolating from animals to humans, the upper limit would be 49 mg per day, which is 
about five times higher than the present upper limit.
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