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Test Name Results Units Bio. Ref. Interval

METAL SCREEN I, SERUM

ALUMINUM, SERUM

(ICPMS)

10.00 µg/L <15.00

Interpretation

 -------------------------------------------------------------
| REFERENCE GROUP         |    REFERENCE RANGE IN µg/L        |
|-------------------------|-----------------------------------|
| Normal individuals      |    <15.00                         |
|-------------------------|-----------------------------------| 
| On hemodialysis         |    <40.00                         |
|-------------------------|-----------------------------------|
| Toxicity                |    >50.00                         |
 -------------------------------------------------------------

Note

1. Inductively Coupled Plasma Mass Spectrometry (ICPMS) is used to determine the 

level of heavy / trace metals in biological tissues

2. There is a circadian variation in aluminum levels in normal individuals, being highest 

at 9 am and lowest at 6 pm

Comments

Aluminum is the third most abundant metal in the earth’s crust used mainly in the form of alloys. Human 

exposure to aluminum comes primarily from food and secondarily from drinking water. Other sources of 

exposure are aluminum foil &  deodorants. The amount of aluminum as food additives is very small as 

compared to its pharmaceutical use in antacids and buffered analgesics. Acute aluminum toxicity is rare, most 

cases occurring in patients with Chronic Renal Failure and due to occupational exposure. Increased aluminum 

levels have been detected in Alzheimer’s disease, but the exact role is controversial. Aluminum interacts with 

calcium in the bone and kidney resulting in Aluminum Osteodystrophy

Increased Levels

Renal failure, hemodialysis using aluminum dialysate, prolonged IV feeding of preterm infants with aluminum 

containing solutions, Hodgkins disease & Cystic fibrosis.

COPPER, SERUM

(ICPMS)

6.00 µg/dL

Interpretation
 --------------------------------------------------------------
|  REFERENCE GROUP        |  REFERENCE RANGE IN μg/dL          |
|-------------------------|------------------------------------|
|  < 6 months             |  20-70                             |
|-------------------------|------------------------------------|
|  6 months-18 years      |  90-190                            |
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|-------------------------|------------------------------------|
|  Adult                  |                                    |
|   Males                 |  70-140                            |
|   Females               |  80-155                            |
 --------------------------------------------------------------|

Note

1. Inductively Coupled Plasma Mass Spectrometry (ICPMS) is used to determine the level of heavy / trace 

metals in biological tissues

2. There is a diurnal variation with highest levels in the morning

Comments

Copper is the third most abundant trace element in the human body required for enzymatic reactions. Dietary 

sources of copper are liver, shell fish, chocolate, nuts and seeds. Copper pipes or vessels do not increase the 

copper content of water unless exposed to acids. Smoking, strenuous exercise, infections and injuries 

increase the body’s need for copper. Ceruloplasmin, a copper containing protein is a useful indicator of copper 

status.

Decreased Levels

Wilson’s disease (stage of the disease), malnutrition, excessive consumption of zinc, GI disease (Sprue & 

Celiac disease), Menke’s syndrome, burns, Chronic Ischemic heart disease

Increased Levels

Wilson’s disease (stage of the disease), Infections, Biliary cirrhosis, Leukemia, Typhoid, Hodgkins disease, 

Thalassemia major, anemia, collagen diseases, spondyloarthropathies.

SELENIUM, SERUM

(ICPMS)

29.00 µg/L 23.00 - 190.00

Note

1. Inductively Coupled Plasma Mass Spectrometry (ICPMS) is used to determine the level of heavy / 

trace metals in biological tissues

2. Recommended specimen to assess toxicity is 24-hour urine

Comments

Selenium is an essential element that is toxic in high doses. Foods are a good source of selenium especially 

seafood like shrimp, meat, milk products & grains. Combustion of coal and other fossil fuels are the primary 

sources of airborne selenium. Occupational exposure comes from selenium refining /  metal smelting / 

milling operations, manufacture of glass pigments, paints, dyes, electronic equipments, fungicides, rubber & 

semiconductors. Acute selenium toxicity in humans is rare. Chronic selenium toxicity (Selenosis) can occur 

with environmental exposure when the intake exceeds the excretory capacity
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ZINC, SERUM / PLASMA

(ICPMS)

12.00 µg/dL

Interpretation
 -------------------------------------------------------
| REFERENCE GROUP      |   REFERENCE RANGE IN μg/dL     |
|----------------------|--------------------------------|
|    Males             |   75-291                       |
|----------------------|--------------------------------|
|    Females           |   65-256                       |
 -------------------------------------------------------

Note

1. Inductively Coupled Plasma Mass Spectrometry (ICPMS) is used to determine the level of heavy / trace 

metals in biological tissues.

2. There is a circadian variation with levels peaking around 9 am and 6 pm.

3. Zinc levels decrease post prandially

Comments

Zinc is second to iron as the most abundant trace element in the body. Most zinc is in the skeletal muscle 

(60%) and bone (30%). It is involved in almost all aspects of metabolism. Dietary sources of zinc are oysters, 

shell fish & meat. Zinc is required for wound healing, immune function and fetal development. Human zinc 

deficiency is often associated with diets low in animal derived protein but high in cereals that bind zinc. 

Nutritional zinc deficiency is fairly prevalent despite wide availability of zinc in foods.  Long term zinc 

supplementation may induce copper deficiency. Zinc toxicity is rare in humans. Inhalation of zinc oxide fumes 

is the most common cause of metal fume fever.

Decreased Levels

Treatment with anabolic steroids & metal chelating drugs, synthetic diet therapies, Acrodermatitis 

enteropathica, Alopecia, Typhoid, Pulmonary tuberculosis, liver metastasis, Celiac sprue, Thalassemia major, 

Pernicious anemia, Acute Myocardial infarction, Renal disease,  pregnancy, lactation & old age

Increased levels

Hemodialysis with zinc containing dialysate, Primary osteosarcoma of bone, Coronary heart disease, 

Arteriosclerosis, Familial hyperzincemia &  Anemia
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Dr Himangshu Mazumdar

MD (Biochemistry)

Consultant Biochemist

Dr. Nimmi Kansal

MD (Biochemistry)

HOD Biochem & IA

             -------------------------------End of report --------------------------------
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