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�Inflammatory bowel disease (IBD) can cause micronutrient deficien-
cies that have cutaneous manifestations. Dermatologists may be 
the first to identify an undiagnosed micronutrient deficiency in the 
affected population. The approach to monitoring and repleting a 
micronutrient deficiency may be impacted by factors such as IBD 
activity and potential interactions between supplements and medica-
tions used to treat IBD. In this article, we review the most common 
micronutrient deficiencies observed in patients with IBD and their 
associated cutaneous manifestations. We also provide guidance for 
monitoring and supplementing each micronutrient discussed.

In 2023, ESPEN (the European Society for Clinical 
Nutrition and Metabolism) published consensus recom-
mendations highlighting the importance of regular mon-

itoring and treatment of nutrient deficiencies in patients 
with inflammatory bowel disease (IBD) for improved 

prognosis, mortality, and quality of life.1 Suboptimal 
nutrition in patients with IBD predominantly results from 
inflammation of the gastrointestinal (GI) tract leading to 
malabsorption; however, medications commonly used 
to manage IBD also can contribute to malnutrition.2,3 
Additionally, patients may develop nausea and food 
avoidance due to medication or the disease itself, leading 
to nutritional withdrawal and eventual deficiency.4 Even 
with the development of diets focused on balancing nutri-
tional needs and decreasing inflammation,5 offsetting this 
aversion to food can be difficult to overcome.2 

Cutaneous manifestations of IBD are multifaceted 
and can be secondary to the disease, reactive to or 
associated with IBD, or effects from nutritional deficien-
cies. The most common vitamin and nutrient deficien-
cies in patients with IBD include iron; zinc; calcium;  
vitamin D; and vitamins B6 (pyridoxine), B9 (folic acid), 
and B12.6 Malnutrition may manifest with cutaneous 
disease, and dermatologists can be the first to identify 
and assess for nutritional deficiencies. In this article, we 
review the mechanisms of these micronutrient depletions 
in the context of IBD, their subsequent dermatologic 
manifestations (Table), and treatment and monitoring 
guidelines for each deficiency.

Iron
A systematic review conducted from 2007 to 2012  
in European patients with IBD (N=2192) found the 
overall prevalence of anemia in this population to be  
24% (95% CI, 18%-31%), with 57% of patients with 
anemia experiencing iron deficiency.7 Anemia is observed 
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PRACTICE POINTS
•	 �Patients with inflammatory bowel disease (IBD) are

at increased risk for vitamin and nutrient deficiencies
that may be identified first through cutaneous
manifestations.

•	 �Because active inflammation in IBD may skew routine
laboratory values used for screening of micronutrient
deficiencies, be cautious when interpreting these values.

•	 �Patients taking systemic therapies for IBD such as
corticosteroids and methotrexate are at higher risk for
nutritional deficiencies.
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more commonly in patients hospitalized with IBD and is 
common in patients with both Crohn disease and ulcer-
ative colitis.8 

Pathophysiology—Iron is critically important in oxy-
gen transportation throughout the body as a major 
component of hemoglobin. Physiologically, the low pH 
of the duodenum and proximal jejunum allows divalent 
metal transporter 1 to transfer dietary Fe3+ into entero-
cytes, where it is reduced to the transportable Fe2+.9,10 
Distribution of Fe2+ ions from enterocytes relies on fer-
roportin, an iron-transporting protein, which is heavily 
regulated by the protein hepcidin.11 Hepcidin, a known 
acute phase reactant, will increase in the setting of active 
IBD, causing a depletion of ferroportin and an inability of 
the body to utilize the stored iron in enterocytes.12 This 
poor utilization of iron stores combined with blood loss 
caused by inflammation in the GI tract is the proposed 
primary mechanism of iron-deficiency anemia observed 
in patients with IBD.13 

Cutaneous Manifestations—From a dermatologic per-
spective, iron-deficiency anemia can manifest with a 
wide range of symptoms including glossitis, koilonychia, 
xerosis and/or pruritus, and brittle hair or hair loss.14,15 
Although the underlying pathophysiology of these cuta-
neous manifestations is not fully understood, there are 
several theories assessing the mechanisms behind the 
skin findings of iron deficiency. 

Atrophic glossitis has been observed in many patients 
with iron deficiency and is thought to manifest due to 
low iron concentrations in the blood, thereby decreasing 
oxygen delivery to the papillae of the dorsal tongue with 
resultant atrophy.16,17 Similarly, decreased oxygen delivery 
to the nail bed capillaries may cause deformities in the 
nail called koilonychia (or “spoon nails”).18 Iron is a key 
co-factor in collagen lysyl hydroxylase that promotes 
collagen binding; iron deficiency may lead to disrup-
tions in the epidermal barrier that can cause pruritus and 
xerosis.19 An observational study of 200 healthy patients 
with a primary concern of pruritus found a correlation 
between low serum ferritin and a higher degree of pruri-
tus (r=−0.768; P<.00001).20 

Evidence for iron’s role in hair growth comes from a 
mouse model study with a mutation in the serine pro-
tease TMPRSS6—a protein that regulates hepcidin and 
iron absorption—which caused an increase in hepcidin 
production and subsequent systemic iron deficiency. 
Mice at 4 weeks of age were devoid of all body hair but 
had substantial regrowth after initiation of a 2-week 
iron-rich diet, which suggests a connection between iron 
repletion and hair growth in mice with iron deficiency.21 
Additionally, a meta-analysis analyzing the comorbidi-
ties of patients with alopecia areata found them to have 
higher odds (odds ratio [OR]=2.78; 95% CI, 1.23-6.29) 
of iron-deficiency anemia but no association with IBD 
(OR=1.48; 95% CI, 0.32-6.82).22 

Diagnosis and Monitoring—The American 
Gastroenterological Association recommends a complete 
blood cell count (CBC), serum ferritin, transferrin satura-
tion (TfS), and C-reactive protein (CRP) as standard eval-
uations for iron deficiency in patients with IBD. Patients 
with active IBD should be screened every 3 months, 
and patients with inactive disease should be screened 
every 6 to 12 months.23 

Although ferritin and TfS often are used as markers 
for iron status in healthy individuals, they are positive 
and negative acute phase reactants, respectively. Using 
them to assess iron status in patients with IBD may inac-
curately represent iron status in the setting of inflamma-
tion from the disease.24 The European Crohn’s and Colitis 
Organisation (ECCO) produced guidelines to define iron 
deficiency as a TfS less than 20% or a ferritin level less 
than 30 µg/L in patients without evidence of active IBD 
and a ferritin level less than 100 µg/L for patients with 
active inflammation.25 

A 2020 multicenter observational study of 202 patients 
with diagnosed IBD found that the ECCO guideline of 
ferritin less than 30 µg/L had an area under the receiver 
operating characteristic (AUROC) curve of 0.69, a sensi-
tivity of 0.43, and a specificity of 0.95 in their population.26 
In a sensitivity analysis stratifying patients by CRP level 
(<10 or ≥10 mg/L), the authors found that for patients 
with ulcerative colitis and a CRP less than 10 mg/L, a 
cut-off value of ferritin less than 65 µg/L (AUROC=0.78) 
had a sensitivity of 0.78 and specificity of 0.76, and a TfS 

Cutaneous Manifestations of  
Micronutrient Depletions in Patients  
With Inflammatory Bowel Disease

Laboratory value Cutaneous symptoms

Iron Glossitis, koilonychia, xerosis and/or 
pruritus, brittle hair or hair loss

Zinc Desquamative or eczematous scaly 
plaques, angular cheilitis, stomatitis, 
glossitis, paronychia, onychodystrophy, 
generalized alopecia, delayed wound 
healing

Vitamin D Skin cancer, psoriasis, vitiligo, bullous 
pemphigoid, atopic dermatitis, various 
types of alopecia

Calcium Dry skin, coarse hair, brittle nails

Vitamin B6 
(pyridoxine)

Periorificial and perineal 
dermatitis, angular stomatitis, and cheilitis 
with associated burning, redness, and 
tongue edema

Vitamin B12  
and vitamin B9 
(folic acid)

Cheilitis, glossitis, and/or generalized 
hyperpigmentation that is accentuated in 
the flexural areas, palms, soles, and the 
oral cavity
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value of less than 16% (AUROC=0.88) had a sensitivity 
of 0.79 and a specificity of 0.9. In patients with a CRP 
of 10 mg/L or greater, a cut-off value of ferritin 80 µg/L 
(AUROC=0.76) had a sensitivity of 0.75 and a specificity 
of 0.82, and a TfS value of less than 11% (AUROC=0.69) 
had a sensitivity of 0.79 and a specificity of 0.88. There 
were no ferritin cut-off values associated with good 
diagnostic performance (defined as both sensitivity and 
specificity >0.70) for iron deficiency in patients with 
Crohn disease.26 

The authors recommended using an alternative  
iron measurement such as soluble transferrin receptor 
(sTfR)/log ferritin ratio (TfR-F) that is not influenced 
by active inflammation and has a good correlation with  
ferritin values (TfR-F: r=0.66; P<.001).26 However, both 
sTfR and TfR-F have high costs and intermethod variabil-
ity as well as differences in their reference ranges depend-
ing on which laboratory performs the analysis, limiting 
the accessibility and practicality of easily obtaining these 
tests.27 Although there may be inaccuracies for standard 
ferritin or TfS under ECCO guidelines, proposed alterna-
tives have their own limitations, which may make ferritin 
and TfS the most reasonable evaluations of iron status 
as long as disease activity status at the time of testing is 
taken into consideration. 

Treatment—Treatment of underlying iron deficiency 
in patients with IBD requires reversing the cause of the 
deficiency and supplementing iron. In patients with IBD, 
the options to supplement iron may be limited by active 
disease, making oral intake less effective. Oral iron sup-
plementation also is associated with notable GI adverse 
effects that may be exacerbated in patients with IBD. 
A systematic review of 43 randomized controlled trials 
(RCTs) evaluating GI adverse effects (eg, nausea, abdomi-
nal pain, diarrhea, constipation, and black or tarry stools) 
of oral ferrous sulfate compared with placebo or intra-
venous (IV) iron supplementation in healthy nonanemic 
individuals found a significant increase in GI adverse 
effects with oral supplementation (placebo: OR=2.32; 
P<.0001; IV: OR=3.05; P<.0001).28 

Therefore, IV iron repletion may be necessary in 
patients with IBD and may require numerous infusions 
depending on the formulation of iron. In an RCT con-
ducted in 2011, patients with iron-deficiency anemia 
with quiescent or mild to moderate IBD were treated 
with either IV iron sulfate or ferric carboxymaltose.29 
With a primary end point of hemoglobin response greater 
than 2 g/dL, the authors found that 150 of 240 patients 
responded to ferric carboxymaltose vs 118 of 235 treated 
with iron sulfate (P=.004). The dosing for ferric carboxy-
maltose was 1 to 3 infusions of 500 to 1000 mg of iron 
and for iron sulfate up to 11 infusions of 200 mg of iron.29

Zinc
A systematic review of zinc deficiency in patients with IBD 
identified 7 studies including 2413 patients and revealed 
those with Crohn disease had a higher prevalence of zinc 

deficiency compared with patients with ulcerative colitis 
(54% vs 41%).30 

Pathophysiology—Zinc serves as a catalytic cofactor for 
enzymatic activity within proteins and immune cells.31 
The homeostasis of zinc is tightly regulated within the 
brush border of the small intestine by zinc transporters 
ZIP4 and ZIP1 from the lumen of enterocytes into the 
bloodstream.32 Inflammation in the small intestine due to 
Crohn disease can result in zinc malabsorption. 

Ranaldi et al33 exposed intestinal cells and zinc-
depleted intestinal cells to tumor necrosis factor α 
media to simulate an inflammatory environment. They 
measured transepithelial electrical resistance as a sur-
rogate for transmembrane permeability and found that 
zinc-depleted cells had a statistically significantly higher  
transepithelial electrical resistance percentage (60% 
reduction after 4 hours; P<1.10–6) when exposed to tumor 
necrosis factor α signaling compared with normal intesti-
nal cells. They concluded that zinc deficiency can increase 
intestinal permeability in the presence of inflammation, 
creating a cycle of further nutrient malabsorption and 
inflammation exacerbating IBD symptoms.33 

Cutaneous Manifestations—After absorption in the 
small intestine, approximately 5% of zinc resides in the 
skin, with the highest concentration in the stratum spi-
nosum.34 A cell study found that keratinocytes in zinc-
deficient environments had higher rates of apoptosis 
compared with cells in normal media. The authors pro-
posed that this higher rate of apoptosis and the resulting 
inflammation could be a mechanism for developing the 
desquamative or eczematous scaly plaques that are com-
mon cutaneous manifestations of zinc deficiency.35

Other cutaneous findings may include angular cheilitis, 
stomatitis, glossitis, paronychia, onychodystrophy, gener-
alized alopecia, and delayed wound healing.36 The histo-
pathology of these skin lesions is characterized by granular 
layer loss, epidermal pallor, confluent parakeratosis, spon-
giosis, dyskeratosis, and psoriasiform hyperplasia.37 

Diagnosis and Monitoring—Assessing serum zinc lev-
els is challenging, as they may decrease during states of 
inflammation.38 A mouse model study showed a 3.1-fold 
increase (P<.001) in ZIP14 expression in wild-type mice 
compared with an IL-6 -/- knock-down model after 
IL-6 exposure. The authors concluded that the upregu-
lation of ZIP14 in the liver due to inflammatory cyto-
kine upregulation decreases zinc availability in serum.39 
Additionally, serum zinc can overestimate the level of 
deficiency in IBD because approximately 75% of serum 
zinc is bound to albumin, which decreases in the setting 
of inflammation.40-42 

Alternatively, alkaline phosphatase (AP), a zinc-
dependent metalloenzyme, may be a better evaluator of 
zinc status during periods of inflammation. A study in rats 
evaluated zinc through serum zinc levels and AP levels 
after a period of induced stress to mimic a short-term 
inflammatory state.43 The researchers found that total body 
stores of zinc were unaffected throughout the experiment; 
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only serum zinc declined throughout the experiment 
duration while AP did not. Because approximately 75% of 
serum zinc is bound to serum albumin,42 the researchers 
concluded the induced inflammatory state depleted serum 
albumin and redistributed zinc to the liver, causing the 
observed serum zinc changes, while total body zinc levels 
and AP were largely unaffected in comparison.43 Comorbid 
conditions such as liver or bone disease can increase AP 
levels, which limits the utility of AP as a surrogate for zinc 
in patients with comorbidities.44 However, even in the con-
text of active IBD, serum zinc still is currently considered 
the best biomarker to evaluate zinc status.45 

Treatment—The recommended dose for zinc sup-
plementation is 20 to 40 mg daily with higher doses  
(>50 mg/d) for patients with malabsorptive syndromes 
such as IBD.46 It can be administered orally or parenter-
ally. Although rare, zinc replacement therapy may be 
associated with diarrhea, nausea, vomiting, mild head-
aches, and fatigue.46 Additional considerations should be 
taken when repleting other micronutrients with zinc, as 
calcium and folate can inhibit zinc reabsorption, while 
zinc itself can inhibit iron and copper reabsorption.47 

Vitamin D and Calcium
Low vitamin D levels (<50 nmol/L) and hypocalcemia 
(<8.8 mg/dL) are common in patients with IBD.48,49 

Pathophysiology—Vitamin D levels are maintained 
via 2 mechanisms. The first mechanism is through the 
skin, as keratinocytes produce 7-dehydrocholesterol  
after exposure to UV light, which is converted into 
previtamin D3 and then thermally isomerizes into  
vitamin D3. This vitamin D3 is then transported to the 
liver on vitamin D–binding protein.50 The second mecha-
nism is through oral vitamin D3 that is absorbed through  
vitamin D receptors in intestinal epithelium and 
transported to the liver, where it is hydroxylated into 
25-hydroxyvitamin D (25[OH]D), then to the kidneys for 
hydroxylation to 1,25(OH)2D for redistribution through-
out the body.50 This activated form of vitamin D regulates 
calcium absorption in the intestine, and optimal vitamin D  
levels are necessary to absorb calcium efficiently.51 
Inflammation from IBD within the small intestine can 
downregulate vitamin D receptors, causing malabsorp-
tion and decreased serum vitamin D.52 

Vitamin D signaling also is vital to maintaining  
the tight junctions and adherens junctions of the intesti-
nal epithelium. Weakening the permeability of the epithe-
lium further exacerbates malabsorption and subsequent  
vitamin D deficiency.52 A meta-analysis of 27 stud-
ies including 8316 patients with IBD showed low  
vitamin D levels were associated with increased odds of 
disease activity (OR=1.53; 95% CI, 1.32-1.77), mucosal 
inflammation (OR=1.25; 95% CI, 1.06-1.47), and future 
clinical relapse (OR=1.23; 95% CI, 1.03-1.47) in patients 
with Crohn disease. The authors concluded that low lev-
els of vitamin D could be used as a potential biomarker of 
inflammatory status in Crohn disease.53 

Vitamin D and calcium are further implicated in 
maintaining skeletal health,47 while vitamin D specifically 
helps maintain intestinal homeostasis54 and immune sys-
tem modulation in the skin.55 

Cutaneous Manifestations—Vitamin D is thought to 
play crucial roles in skin differentiation and proliferation, 
cutaneous innate immunity, hair follicle cycling, photo-
protection, and wound healing.56 Vitamin D deficiency 
has been observed in a large range of cutaneous diseases 
including skin cancer, psoriasis, vitiligo, bullous pemphi-
goid, atopic dermatitis, and various types of alopecia.56-59 
It is unclear whether vitamin D deficiency facilitates 
these disease processes or is merely the consequence of 
a disrupted cutaneous surface with the inability to com-
plete the first step in vitamin D processing. A 2014 meta- 
analysis of 290 prospective cohort studies and 172 ran-
domized trials concluded that 25(OH)D deficiency was 
associated with ill health and did not find causal evidence 
for any specific disease, dermatologic or otherwise.60 
Calcium deficiency may cause epidermal changes includ-
ing dry skin, coarse hair, and brittle nails.61

Diagnosis and Monitoring—The ECCO guidelines 
recommend obtaining serum 25(OH)D levels every  
3 months in patients with IBD.62 Levels less than 75 
nmol/L are considered deficient, and a value less than 30 
nmol/L increases the risk for osteomalacia and nutritional 
rickets, constituting severe vitamin D deficiency.63-65 

An observational study of 325 patients with  
IBD showed a statistically significant negative correla-
tion between serum vitamin D and fecal calprotectin  
(r=−0.19; P<.001), a stool-based marker for gut inflam-
mation, supporting vitamin D as a potential biomarker 
in IBD.66 

Evaluation of calcium can be done through serum 
levels in patients with IBD.67 Patients with IBD are at risk 
for hypoalbuminemia; therefore, consideration should be 
taken to ensure calcium levels are corrected, as approxi-
mately 50% of calcium is bound to albumin or other ions 
in the body,68 which can be done by adjusting the calcium 
concentration by 0.02 mmol/L for every 1 g/L of albumin 
above or below 40 g/L. In the most critically ill patients, a 
direct ionized calcium blood level should be used instead 
because the previously mentioned correction calculations 
are inaccurate when albumin is critically low.69 

Treatment—The ECCO guidelines recommend  
calcium and vitamin D repletion of 500 to 1000 mg and 
800 to 1000 U, respectively, in patients with IBD on sys-
temic corticosteroids to prevent the negative effects of 
bone loss.62 Calcium repletion in patients with IBD who 
are not on systemic steroids are the same as for the gen-
eral population.65 

Vitamin D repletion also may help decrease IBD 
activity. In a prospective study, 10,000 IU/d of vitamin D  
in 10 patients with IBD—adjusted over 12 weeks to 
a target of 100 to 125 nmol/L of serum 25(OH)D—
showed a significant reduction in clinical Crohn activity 
(P=.019) over the study period.70 In contrast, 2000 IU/d 
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for 3 months in an RCT of 27 patients with Crohn disease 
found significantly lower CRP (P=.019) and significantly 
higher self-reported quality of life (P=.037) but nonsig-
nificant decreases in Crohn activity (P=.082) in patients 
with 25(OH)D levels of 75 nmol/L or higher compared 
with those with 25(OH)D levels less than 75 nmol/L.71 

These discrepancies illustrate the need for expanded 
clinical trials to elucidate the optimal vitamin D dosing 
for patients with IBD. Ultimately, assessing vitamin D 
and calcium status and considering repletion in patients 
with IBD, especially those with comorbid dermatologic 
diseases such as poor wound healing, psoriasis, or atopic 
dermatitis, is important. 

Vitamin B6 (Pyridoxine)
Pathophysiology—Pyridoxine is an important coenzyme 
for many functions including amino acid transamina-
tion, fatty acid metabolism, and conversion of tryptophan 
to niacin. It is absorbed in the jejunum and ileum and 
subsequently transported to the liver for rephosphoryla-
tion and release into its active form.36 An observational 
study assessing the nutritional status of patients with IBD 
found that only 5.7% of 105 patients with food records 
had inadequate dietary intake of pyridoxine, but 29% of 
all patients with IBD had subnormal pyridoxine levels.72 
Additionally, they found no significant difference in the 
prevalence of subnormal pyridoxine levels in patients 
with active IBD vs IBD in remission. The authors sug-
gested that the subnormal pyridoxine levels in patients 
with IBD likely were multifactorial and resulted from 
malabsorption due to active disease, inflammation, and 
inadequate intake.72

Cutaneous Manifestations—Cutaneous findings associ-
ated with pyridoxine  deficiency include periorificial and 
perineal dermatitis,73  angular stomatitis, and cheilitis 
with associated burning, redness, and tongue edema.36 
Additionally, pyridoxine  is involved in the conversion of 
tryptophan to niacin, and its deficiency may manifest with 
pellagralike findings.74 

Because pyridoxine is critical to protein metabolism, 
its deficiency may disrupt key cellular structures that rely 
on protein concentrations to maintain structural integ-
rity. One such structure in the skin that heavily relies on 
protein concentrations is the ground substance of the 
extracellular matrix—the amorphous gelatinous spaces 
that occupy the areas between the extracellular matrix, 
which consists of cross-linked glycosaminoglycans and 
proteins.75 Without protein, ground substance increases 
in viscosity and can disrupt the epidermal barrier, lead-
ing to increased transepidermal water loss and ultimately 
inflammation.76 Although this theory has yet to be vali-
dated fully, this is a potential mechanistic explanation for 
the inflammation in dermal papillae that leads to derma-
titis observed in pyridoxine deficiency. 

Diagnosis and Monitoring—Direct biomarkers of pyri-
doxine status are in serum, plasma, erythrocytes, and 
urine, with the most common measurement in plasma as 

pyridoxal 5′-phosphate (PLP).77 Plasma PLP concentra-
tions lower than 20 nmol/L are suggestive of deficiency.78 
Plasma PLP has shown inverse relationships with acute 
phase inflammatory markers CRP79 and AP,78 thereby 
raising concerns for its validity to assess pyridoxine status 
in patients with symptomatic IBD.80 

Alternative evaluations of pyridoxine include trypto-
phan and methionine loading tests,36 which are measured 
via urinary excretion and require normal kidney func-
tion to be accurate. They should be considered in IBD 
if necessary, but routine testing, even in patients with 
symptomatic IBD, is not recommended in the ECCO 
guidelines. Additional considerations should be taken 
in patients with altered nutrient requirements such  
as those who have undergone bowel resection due to 
highly active disease or those who receive parenteral 
nutritional supplementation.81 

Treatment—Recommendations for oral pyridox-
ine supplementation range from 25 to 600 mg daily,82 
with symptoms typically improving on 100 mg daily.36 
Pyridoxine supplementation may have additional benefits 
for patients with IBD and potentially modulate disease 
severity. An IL-10 knockout mouse supplemented with 
pyridoxine had an approximately 60% reduction (P<.05) 
in inflammation compared to mice deficient in pyridox-
ine.83 The authors suggest that PLP-dependent enzymes 
can inhibit further proinflammatory signaling and T-cell 
migration that can exacerbate IBD. Ultimately, more data 
is needed before determining the efficacy of pyridoxine 
supplementation for active IBD.

Vitamin B12 and Vitamin B9 (Folic Acid)
Pathophysiology—Vitamin B12 is reabsorbed in the ter-
minal ileum, the distal portion of the small intestine. 
The American Gastroenterological Association recom-
mends that patients with a history of extensive ileal dis-
ease or prior ileal surgery, which is the case for many 
patients with Crohn disease, be monitored for vitamin B12  
deficiency.23 Monitoring and rapid supplementation of 
vitamin B12 can prevent pernicious anemia and irrevers-
ible neurologic damage that may result from deficiency.84 

Folic acid is primarily absorbed in the duodenum 
and jejunum of the small intestine. A meta-analysis 
performed in 2017 assessed studies observing folic acid 
and vitamin B12 levels in 1086 patients with IBD com-
pared with 1484 healthy controls and found an average 
difference in serum folate concentration of 0.46 nmol/L 
(P<.001).84 Interestingly, this study did not find a sig-
nificant difference in serum vitamin B12 levels between 
patients with IBD and healthy controls, highlighting the 
mechanism of vitamin B12 deficiency in IBD because only 
patients with terminal ileal involvement are at risk for 
malabsorption and subsequent deficiency.

Cutaneous Manifestations—Both vitamin B12 and folic 
acid deficiency can manifest as cheilitis, glossitis, and/
or generalized hyperpigmentation that is accentuated 
in the flexural areas, palms, soles, and oral cavity.85,86 
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Systemic symptoms of patients with vitamin B12 and folic 
acid deficiency include megaloblastic anemia, pallor, and 
fatigue. A potential mechanism for the hyperpigmenta-
tion observed from vitamin B12 deficiency came from an 
electron microscope study that showed an increased con-
centration of melanosomes in a patient with deficiency.87

Diagnosis and Monitoring—In patients with suspected 
vitamin B12 and/or folic acid deficiency, initial evaluation 
should include a CBC with peripheral smear and serum 
vitamin B12 and folate levels. In cases for which the diag-
nosis still is unclear after initial testing, methylmalonic  
acid and homocysteine levels can help differentiate 
between the 2 deficiencies. Methylmalonic acid clas-
sically is elevated (>260 nmol/L) in vitamin B12 defi-
ciency but not in folate deficiency.88 Cut-off values for  
vitamin B12 deficiency are less than 200 to 250 pg/mL for 
serum vitamin B12 and/or an elevated level of methylma-
lonic acid (>0.271 µmol/L).89  A serum folic acid value 
greater than 3 ng/mL and/or erythrocyte folate concen-
trations greater than 140 ng/mL are considered adequate, 
whereas an indicator of folic acid deficiency is a homo-
cysteine level less than 10 µmol/L.90 A CBC can screen 
for macrocytic megaloblastic anemias (mean corpuscular 
volume >100 fl), which are classic diagnostic signs of an 
underlying vitamin B12 or folate deficiency. 

Treatment—According to the Centers for Disease 
Control and Prevention, supplementation of vitamin B12 
can be done orally with 1000 µg daily in patients with 
deficiency. In patients with active IBD, oral reabsorption 
of vitamin B12 can be less effective, making subcutaneous 
or intramuscular administration (1000 µg/wk for 8 weeks, 
then monthly for life) better options.89 

Patients with IBD managed with methotrexate should 
be screened carefully for folate deficiency. Methotrexate is 
a folate analog that sometimes is used for the treatment 
of IBD. Reversible competitive inhibition of dihydrofolate 
reductase can precipitate a systemic folic acid decrease.91 
Typically, oral folic acid (1 to 5 mg/d) is sufficient to treat 
folate deficiency, with the ESPEN recommending 5 mg once 
weekly 24 to 72 hours after methotrexate treatment or 1 mg 
daily for 5 days per week in patients with IBD.1 Alternative 
formulations—IV, subcutaneous, or intramuscular—are 
available for patients who cannot tolerate oral intake.92 

Final Thoughts
Dermatologists can be the first to observe the cutaneous 
manifestations of micronutrient deficiencies. Although the 
symptoms of each micronutrient deficiency discussed may 
overlap, attention to small clinical clues in patients with IBD 
can improve patient outcomes and quality of life. For exam-
ple, koilonychia with glossitis and xerosis likely is due to 
iron deficiency, while zinc deficiency should be suspected in 
patients with scaly eczematous plaques in skin folds. A high 
level of suspicion for micronutrient deficiencies in patients 
with IBD should be followed by a complete patient history, 
review of systems, and thorough clinical examination. A 
thorough laboratory evaluation can pinpoint nutritional 

deficiencies in patients with IBD, keeping in mind that 
specific biomarkers such as ferritin and serum zinc also act 
as acute phase reactants and should be interpreted in this 
context. Co-management with gastroenterologists should 
be a priority in patients with IBD, as gaining control of 
inflammatory disease is crucial for the prevention of recur-
rent vitamin and micronutrient deficiencies in addition to 
long-term health in this population.
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