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Table 1. Sites of micronutrient absorption within the gastrointestinal tract [4]

Site of absorption

Micronutrients

Stomach Copper, iodine
Duodenum
Jejunum
folate, niacin, vitamin C, pantothenate
Ileum Vitamins C, D, K, and B, folate

Iron, zinc, copper, selenium, vitamins A, E, and K, thiamin, riboflavin, folate, niacin, biotin, calcium

Zinc, selenium, iron, calcium, chromium, manganese, vitamins A, D, E, and K, thiamin, riboflavin, pyridoxine,
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Table 2. Clinical characteristics and assessment of micronutrient deficiencies in GI disease [2]

Micronutrient Signs of deficiency

Risk factors for deficiency

Biochemical assessment

Cobalamin Cognitive decline, cardiovascular disease, bone

(vitamin Byy) fractures, megaloblastic anemia with macro-
cytosis, glossitis, constipation, diarrhea, hand/feet
paresthesias, confusion, poor memory

Thiamine Severe cases: peripheral neuropathy, cardiomy-

(vitamin By) opathy (beriberi)

Vitamin D Hypocalcemia, osteomalacia, osteoporosis

Vitamin C Poor wound healing, gingivitis, scaly skin, ar-
thralgia

Folate Megaloblastic and macrocytic anemia, diarrhea,
smooth and sore tongue, weight loss, nervous

instability, dementia

Iron Microcytic hypochromic anemia, tachycardia,
poor capillary refill, fatigue, sleepiness, head-
ache, anorexia, nausea, pallor, impaired behav-

ioral performance

Zinc Inadequate growth, acrodermatitis enter-
opathica, hypogonadism, impaired night vi-
sion, anorexia, diarrhea, alterations in taste and

smell, alopecia, impaired wound healing

Selenium Cardiomyopathy, cartilage degeneration, hypo-

thyroidism
Magnesium Neuromuscular hyperexcitability, latent tetany,
frank seizures, arrhythmias

Calcium Hypotension, prolonged QT interval, distal ex-
tremity parasthesias, Chvostek sign, Trousseau
sign, muscle cramps, tetany, seizures

Pyridoxine
(vitamin Bg)

Seborrheic dermatitis, microcytic anemia, con-
fusion, depression, angular stomatitis, glossi-
tis, cheilosis

Disease affecting the terminal ileum,
ileal resection > 20 cm, significant gas-
tric resection, SIBO, vegetarian diet

Severe malnutrition, high alcohol con-
sumption, long-term diuretic use, se-
vere diarrhea, malabsorption

Malabsorptive disorders, SIBO, cortico-
steroid use

Inadequate dietary intake

Gl resections, restrictive diet, sulfasala-
zine, methotrexate, or cholestyramine
use, achlorhydria, SIBO

GI bleeding, UC, achlorhydria, SIBO

PPI/H, blockers, protein deficiency,
malabsorptive disorders, diarrhea, fis-
tulizing disease, vegetarian diet

Long-term TPN
Risk factors unknown in non-TPN de-
pendent patient

Chronic/severe acute diarrhea, short gut

Vitamin D deficiency, decreased PTH
activity, corticosteroid use

Restrictive diets, poor oral intake, corti-
costeroid or isoniazid use

High serum methylmalonic acid,
low plasma or serum B, elevated
MCV

Mainly clinical; can consider serum
Bl if symptoms severe

Serum 25-OHD
- Optimal > 30 ng/mL
- Insufficiency < 20 ng/mL
- Deficiency < 15 ng/mL

Mainly clinical

Low plasma/serum folate (will be
elevated in SIBO), high MCV and
homocysteine, low red blood cell
folate

Hb 10-12 g/dL (women) or 11-13 g/dL.
(men), serum ferritin < 100 ng/mL,
transferrin saturation < 20%, high
transferrin receptor levels

Mainly clinical; no accurate meas-
urement

Serum selenium < 130 ng/mL

Low serum magnesium

Serum calcium does not fluctuate
with changes in calcium intake

Low mean plasma pyridox-
al-5-phosphate concentration

GI, gastrointestinal; SIBO, small intestinal bacterial overgrowth; MCV, mean corpuscular volume; MCH, mean corpuscular hemoglobin;
OHD, 25-hydroxyvitamin D; Hb, hemoglobin; UC, ulcerative colitis; PPI, proton pump inhibitor; TPN, total parenteral nutrition; PTH, para-

thyroid hormone.
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Table 3. Treatment strategies for micronutrient deficiencies [2,10]
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Treatment strategies for deficiency

Micronutrient Consider empiric supplementation
Cobalamin Lifelong IM By, required in all patients with ileal re-
(vitamin Byy) sections > 60 cm
Thiamine Consider in patients with active ileitis or multiple je-
(vitamin By) junal/ileal resections
Vitamin D Most IBD patients require 600-2,000 IU/day indef-
initely

Increase dose 2-3-fold for patients on glucocorti-
coids or who are obese

Vitamin C Patients with fistulas or recent surgery
(500 mg/day x 10 days)
Folate Patients on methotrexate or sulfasalazine (1 mg/day

usually sufficient)
Can consider for CRC prevention, although has not
been validated in RCT

Zinc To improve wound healing in patients with fistulas
or recent surgery (50-220 mg/day x 10 days)
Patients with severe diarrhea

Selenium All TPN formulations

Calcium Most IBD patients:
- 1,000 mg in women aged 18-25 years and
men < 65 years
- 1,300 mg in women 25 years to menopause
- 1,500 mg in postmenopausal women and men

> 65 years
Pyridoxine Patients treated with isoniazid or corticosteroids
(vitamin Bg) (50-100 mg/day)

Consider in patients with elevated homocysteine or
history of thromboembolic disease (B-complex
vitamin usually sufficient)

IM By, 1,000 mcg monthly preferred in patients with ileal dis-
ease/resections; monitor annually in high-risk patients

Oral and intranasal B, has been studied in non-IBD patients and is
likely to be equally efficacious in patients without ileal disease

Thiamine 100 mg/day (or vitamin B complex supplement often suffi-
cient)

Vitamin D, 50,000 IU 1-2 times/week % 8 weeks until serum 25-OH
levels > 30 ng/mL achieved

Alternatively, choleciferol 6,000 IU/day; increased dose 2-3-fold for
patients on steroids, with malabsorption, or who are obese

Consider checking vitamin D every 8 weeks in patients being treated
and then every 6 months or annually

Vitamin C 100 mg/day; can be indefinite as low risk of toxicity

Folate 1 mg/day x 2 weeks (sufficient if normal jejunal absorption)
Consider rechecking folate in 4-6 weeks if concerned about absorp-
tion (active ileitis, multiple resections)

Can consider 50-220 mg 1-2 times/day for patients with active, se-
vere diarrhea

Unclear length of supplementation acceptable

Selenium 100 mcg/day x 2-3 weeks

Unclear monitoring intervals

1,000-1,500 mg calcium (with vitamin D)

Pyridoxine 50-100 mg/day or vitamin B complex supplement often
sufficient

IM, intramuscular; IBD, inflammatory bowel disease; CRC, colorectal cancer; RTC, randomized controlled trial; TPN, total parenteral

nutrition.
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