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Abstract  An elderly physician with iron deficiency anemia and early stage colon cancer localized in the cecum 

was treated successfully with laparoscopic right hemicolectomy. Despite treatment, her iron deficiency anemia 

persisted. Subsequent investigations revealed occult celiac disease that completely resolved with a gluten-free diet 

alone. Iron deficiency anemia in celiac disease may have multiple causes including reduced duodenal iron absorption 

because of reduced absorptive surface area, alterations or mutations in iron regulatory proteins critical for normal 

iron absorption, superimposed occult blood loss from different causes including benign and malignant small bowel 

ulceration, and low grade intravascular hemolysis. Although iron deficiency anemia may be the sole presenting 

clinical manifestation of occult celiac disease without other typical symptoms, such as diarrhea or weight loss, a very 

thorough gastrointestinal assessment is essential to exclude other causes of iron deficiency anemia. Conversely, 

persistent or refractory iron deficiency anemia may represent a clue to unrecognized celiac disease, even in the 

elderly. 
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1. Introduction 

Isolated iron deficiency anemia in the absence of other 

symptoms may occur in the elderly with colonic cancer, 

especially if the cancer is located in the cecum. This 

probably results from low grade chronic or intermittent 

blood loss. A similar clinical phenomenon of isolated iron 

deficiency anemia in celiac disease may occur, even in the 

absence of diarrhea and weight loss. In large part, this may 

be due to impaired duodenal mucosal iron absorption from 

the proximal small intestinal lumen, the main small 

intestinal site involved in adult celiac disease [1,2,3]. 

2. Case Report 

In 2002, a 69-yr-old retired post-menopausal female 

physician presented to her colleague with mild right lower 

quadrant abdominal discomfort, intermittently present for 

more than a decade. There was no diarrhea, constipation, 

weight loss or rectal bleeding and fecal occult blood 

testing was negative. Flexible sigmoidoscopy was normal 

and barium enema revealed diverticulosis, while 

ultrasound and computerized tomography of her abdomen 

and pelvis were normal. She had hypothyroidism, treated 

with replacement thyroid. Family history revealed her 

mother died with a colon cancer at age 75 years. As a 

result, she was referred for screening colonoscopy and this 

examination was normal. 

In 2007, she returned for colonoscopic review. Her 

symptoms had resolved without treatment. Fecal occult 

blood testing during the intervening years was negative. 

However, her hemoglobin was now 119 g/L (normal, 120-

155) and iron studies suggested mild iron deficiency with 

serum iron 8 umol/L (normal, 9-30), iron binding capacity 

77 umol/L (normal, 45-73) and serum ferritin 14 ug/L 

(normal, 20-300). Other blood studies, including liver 

chemistry tests, red cell folate, and serum vitamin B12, 

were normal but serum albumin was 32 g/L (normal, 34-

50). Colonoscopy showed sigmoid diverticulosis and a flat 

tubular adenoma, estimated to be less than 5 mm, in the 

distal ascending colon that was removed with cold snare. 

In addition, a suspicious-appearing flat mucosal fold was 

detected in the cecum. Biopsies of this fold showed 

severely dysplastic epithelium and subsequent laparoscopic 

right hemicolectomy confirmed a localized well-differentiated 

colon adenocarcinoma with 14 negative lymph nodes.  

In 2009, she reported vague abdominal bloating 

discomfort. Blood tests were normal except for mild 

anemia (hgb, 118 g/L) and persistent iron deficiency with 

a low serum ferritin, 12 ug/L. IgA tissue transglutaminase 

antibodies were markedly increased (145 EU; normal, up 

to 20) and upper endoscopy revealed macroscopic 

duodenal changes with scalloping. Biopsies showed 

moderate to severe architectural mucosal changes with 

flattened villi and hyperplastic crypt epithelium as well as 

intra-epithelial lymphocytosis, typical of untreated celiac 

disease [4]. Colonoscopy confirmed a well-healed ileocolonic 
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surgical anastomosis but no new neoplastic changes. She 

was treated with a gluten-free diet alone.  

In late 2010, she was re-evaluated. Her hemoglobin was 

150 g/L, serum albumin was 36 g/L, all iron studies were 

normal and tissue transglutaminase was normal at 9 EU. 

In 2011, colonoscopy and endoscopic duodenal biopsies 

were normal. Interestingly, over the year, a male maternal 

cousin and his daughter were diagnosed with celiac disease.  

3. Discussion 

This physician presented with iron deficiency anemia 

and an early stage colon cancer. Despite resection of this 

localized cancer, her iron deficiency persisted and further 

serological and biopsy studies revealed celiac disease. 

After treatment with a gluten-free diet, her iron deficiency 

resolved and severely abnormal serological results and 

duodenal biopsy changes normalized. In retrospect, this 

presentation in an elderly postmenopausal female with 

iron deficiency anemia probably resulted from chronic and 

intermittent low grade blood loss from her colonic cancer, 

but coupled with impaired duodenal absorption of dietary 

iron. In the past decade, the critical processes involved in 

duodenal mucosal uptake of dietary iron and the 

systematic regulation and control of these enterocyte iron 

uptake processes have become increasingly appreciated 

and their alterations, particularly in celiac disease, are 

worthy of further exploration.  

3.1. Iron Absorption in the Duodenum 

Normally, uptake of iron occurs in ferrous form by a 

brush border membrane transport protein, the divalent 

metal transporter (DMT1), found in duodenal enterocytes. 

DMT1 is a microvillus transmembrane protein that may 

also transport other divalent metals [5] and DMT1 

functions as a co-transporter with protons [6]. Human 

mutations of DMT1 causing microcytic anemia have also 

been identified [7]. It is not known, however, if these 

mutations occur sporadically or may be statistically linked 

to specific disorders, like celiac disease. Iron transport by 

DMT1 also requires initial conversion of ferric iron, the 

predominant dietary form, to ferrous iron due to ferric 

reductase activities. These reductase enzyme activities are 

integral to the apical surface of the intestinal enterocyte 

and require an acidic membrane microenvironment. 

Within the enterocyte, ferritin appears to be able to store 

large amounts of iron permitting controlled delivery of 

iron to the basolateral membrane.  

Iron exits the duodenal enterocyte through the action of 

a separate protein, ferroportin, highly expressed in the 

basolateral membrane. Iron then enters the blood binding 

to a separate transport protein, transferrin, so that the iron 

can be delivered to developing red cells. Transferrin is a 

glycosylated protein capable of carrying two ferric ions to 

target tissues. Before binding to transferrin, the ferrous 

ions require conversion to ferric ions by oxygen-

dependent ferroxidases (eg., hephaestin, ceruloplasmin) 

[8]. A deficiency of these ferroxidases impedes absorption 

of iron. Excess iron in the blood can also be stored in the 

liver, available for transport to developing red blood cells.  

3.2. Regulation of Iron Uptake  

Iron levels are usually well maintained. During periods 

of iron deficiency, iron absorption may be increased, but 

decreased with iron overload [9]. A major regulator of 

iron homeostasis is believed to be hepcidin, basically a 

hormonal regulator, discovered only in the past decade or 

so [10]. Hepcidin is synthesized and secreted by hepatocytes. 

The concentration of hepcidin is affected by plasma and 

tissue iron stores. Hepcidin circulates in plasma, mostly in 

free form, and may be filtered by the kidneys. Hepcidin 

regulates iron flow into plasma by binding and inhibiting 

ferroportin. Impaired iron absorption occurs and release of 

iron into the circulation from both the enterocyte and 

hepatocyte stores is reduced. Human ferroportin mutations 

have been reported [11,12] that appear to prevent hepcidin 

binding and create iron overload states. Hepcidin may 

itself be regulated by a bone marrow suppressor of 

hepcidin that responds to increased erythropoietin from 

hypoxia or hemorrhage [13,14]. Other homeostatic 

mechanisms not appearing to be reliant on hepcidin include 

hypoxia and cellular iron deficiency. Both of these may 

independently increase ferroportin [15,16]. 

3.3. Iron Deficiency in Celiac Disease 

There may be a number of factors that lead to iron 

deficiency anemia in celiac disease. These include reduced 

duodenal iron absorption, gastrointestinal blood loss, and 

others, including low grade intravascular hemolysis with 

increased urinary loss of iron detected using colorimetric 

methods as urine hemosiderin.  

3.4. Reduced Duodenal Iron Absorption 

Clinical and other features of celiac disease have been 

reviewed elsewhere [17,18]. Iron deficiency anemia may 

occur with well established celiac disease, or may lead to 

its initial recognition, especially if a colonic cause has 

been excluded and the anemia is refractory to oral iron 

treatment [19]. In the present case, an early node-negative 

colon cancer, located in the cecum, was detected. 

Although fecal occult blood testing was always negative, 

blood loss from a localized early colon cancer could still 

have been responsible. Later, persistent iron deficiency 

was noted, in retrospect, thought to be due to celiac 

disease. In celiac disease, impaired iron uptake reflects 

reduced surface absorptive area in the proximal small 

intestinal mucosal distribution of celiac disease and the 

usual site of iron enterocyte uptake in the duodenum. As a 

result of mucosal disease localized in the proximal 

duodenum in celiac disease, reduced duodenal iron 

absorption might be expected, even if added oral iron is 

provided. Recent diagnostic emphasis in celiac disease has 

been placed on micronutrient deficiency, particularly for 

iron, and iron deficiency anemia [20]. In children, iron 

deficiency anemia is frequently reported and screening 

with tissue transglutaminase antibodies has been 

recommended [21]. Pica may be the presenting symptom 

of celiac disease with iron deficiency anemia in children 

[22]. In adults, including the elderly, isolated iron 

deficiency anemia, as in the present case, may also be due 

to occult celiac disease.  

3.5. Gastrointestinal Blood Loss 

Although impaired iron absorption from the duodenum 

is usually considered the cause, reports have appeared of 
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celiac disease in both adults and children having occult 

gastrointestinal bleeding [23,24,25,26]. In young males 

presenting with iron deficiency anemia, peptic ulcer 

disease was the most common finding occurring in 30%, 

while the most common lower gastrointestinal tract causes, 

detected in 34%, included hemorrhoids and inflammatory 

bowel disease [27]. In this series, malignant causes were 

not seen, as in the present case, and celiac disease was 

eventually diagnosed in 4%. In some with celiac disease, 

other more common causes of blood loss should be 

considered. Most would recommend a thorough 

evaluation to identify the cause of iron deficiency anemia, 

including endoscopic and radiologic imaging studies [28]. 

Routine duodenal biopsy during upper endoscopic 

evaluation for iron deficiency [29] or other upper 

gastrointestinal symptoms [30] may uncover changes of 

untreated celiac disease. Recent studies have suggested 

that celiac disease with iron deficiency anemia is more 

likely to occur in Caucasians, than non-Caucasians [31]. 

In addition, celiac disease patients initially presenting with 

anemia tend to have more severe disease than celiac 

disease patients presenting with diarrhea [32]. Of course, 

celiac disease may be occasionally complicated by an 

associated or superimposed disorder, including small 

intestinal ulceration or lymphoma. Either benign or 

malignant neoplastic mucosal ulcers in celiac disease may 

cause occult or overt blood loss, positive fecal occult 

blood tests, and if chronically present over time, iron 

deficiency and anemia.  

3.6. Iron Deficiency and Hemolysis 

Intravascular hemolysis, possibly related to an 

autoimmune pathogenesis [33,34,35,36], with increased 

urinary iron losses should be considered. Colorimetric 

studies to determine the presence of urinary hemosiderin 

may be considered along with review of the peripheral 

blood smear. Evidence of hemolysis with these initial 

screening studies may result in a more detailed 

hematologic evaluation.  

3.7. Other Microcytic Anemias in Celiac Disease  

Occasionally, other causes of microcytic anemia may 

occur in celiac disease, including anemias associated with 

chronic inflammatory diseases, as well as a rare 

sideroblastic anemia associated with pyridoxine deficiency 

[37]. In this early report, the anemia responded completely 

to a gluten-free diet. In children, a rare disorder of iron 

deficiency anemia with idiopathic pulmonary hemosiderosis 

and celiac disease has been described, the so-called Lane-

Hamilton syndrome [38]. In this report, improvement with 

a gluten-free diet was noted. In a larger series of 25 

pediatric cases with idiopathic pulmonary hemosiderosis 

and hemoptysis reported from France, 28% had celiac 

disease antibodies. In these 25 children, most required 

corticosteroids and immunosuppressants for their lung 

disorder [39].  

3.8. Regulation of Iron Absorption in Celiac 

Disease 

Studies on intestinal iron absorption in celiac disease 

have been limited. Early studies [40] confirmed that 

absorption of ferrous iron was reduced in untreated celiac 

disease, particularly if already iron deficient, and this 

absorption could be improved with a gluten free diet. This 

was attributed to reduced small intestinal absorptive 

surface area, particularly in the proximal small intestine.  

Iron regulatory proteins have also been examined using 

duodenal biopsies [41,42]. DMT1, ferroportin, hephaestin 

and transferrin receptor protein mRNA levels were all 

increased in celiac disease with reduced body iron stores 

compared to controls, similar to anemic patients. 

Increased expression of these proteins in all iron-deficient 

patients suggested that iron absorption capacity is 

upregulated in celiac disease as a consequence of iron 

deficiency, and not directly related to an increase in 

enterocyte proliferation [41]. In contrast, another study 

showed that expression of DMT1 and ferroportin were 

increased in celiac disease with or without iron deficiency 

[42]. 

4. Conclusion 

Iron is a key micronutrient that may be depleted in 

children and adults with celiac disease, even in the elderly. 

Iron deficiency anemia may complicate established celiac 

disease, or represent a specific presenting extra-intestinal 

clinical feature. Iron deficiency anemia deserves to be 

thoroughly evaluated to exclude other common causes, 

including colon cancer, and if celiac disease is already 

known to exist, other superimposed causes of iron 

deficiency should be excluded, particularly if the anemia 

is refractory to oral iron replacement. Celiac disease may 

be complicated by colon cancer, but some studies have 

suggested that this is not as common as for other 

malignant intestinal disorders, including lymphoma [43]. 

This report emphasizes that persistent iron deficiency 

anemia should be thoroughly evaluated, even if a sinister 

malignant cause, such as colon cancer, is the initial 

presenting clinical feature. In the elderly, this may be 

particularly important since celiac disease is now 

becoming increasingly recognized [44], particularly with 

use of serological screening methods for case finding. 
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