Review Article
Disorders associated with malabsorption
of iron: A critical review
Muhammad Saboor?, Amtuz Zehra?,
Khansa Qamar?, Moinuddin*
ABSTRACT

Malabsorption is a disorder of the gastrointestinal tract that leads to defective digestion, absorption
and transport of important nutrients across the intestinal wall. Small intestine is the major site where
most of the nutrients are absorbed. There are three main mechanisms of malabsorption; premucosal,
mucosal and postmucosal. Premucosal malabsorption is the inadequate digestion due to improper mixing
of gastrointestinal enzymes and bile with chyme. This could be because of surgical resection of the small
intestine or a congenital deficiency of the enzymes and bile responsible for digestion e.g. postgastrectomy,
chronic pancreatitis, pancreatic cancer, cystic fibrosis, gallstones, cholangitis etc. Mucosal malabsorption
occurs in celiac disease, tropical sprue, Crohn’s disease etc. Postmucosal condition arises due to impaired
nutrients transport e.g. intestinal lymphangiectasia, macroglobulinemia etc. Disorders of malabsorption
lead to decreased iron absorption and produce iron deficiency anemia.

Using the index terms malabsorption, postgastrectomy, chronic pancreatitis, pancreatic cancer, cystic
fibrosis, gallstones, cholangitis, celiac disease, tropical sprue, Crohn’s disease intestinal lymphangiectasia,
macroglobulinemia and iron deficiency anemia the MEDLINE and EMBASE databases were searched.
Additional data sources included bibliographies and references of identified articles.
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INTRODUCTION

Malabsorption is the alteration in the functions
of gastrointestinal tract (GIT) that subsequently
affects digestion, absorption and transport of body’s
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types of ingested nutrients (fats, carbohydrates and
proteins), micronutrients (iron, vitamins, minerals),
water and electrolytes occurs."” Small intestine has
a specialized mucosal surface (villous and micro
villous) for the uptake of nutrients. This mucosal
surface secretes numerous digestive enzymes. It also
contains a network of blood vessels and lymphatics
that gives easy access for the nutrients to reach the
bloodstream. A number of factors are involved in
proper digestion and absorption. Some of these are
mechanical mixing, digestive enzyme production
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and their activity, peristaltic movements of GIT,
blood supply and normal microbial environment.
Alteration in any of these components can lead to
malabsorption of ingested nutrients.*®
Epidemiology of malabsorption: IDA rarely occurs
in isolation. It is usually present in conjunction
with other conditions such as hookworm
infestation, nutritional deficiencies, malabsorption,
hemoglobinopathies etc.®” Incidence of iron
deficiency anemia (IDA) secondary to GIT diseases
in adult men and postmenopausal women is
approximately 2-5% in developed countries.?
In Pakistan, there is scanty data regarding iron
deficiency anemia associated with GIT disorders.
Studies have shown that the incidence of nutritional
anemia associated with GIT diseases in women of
reproductive age is about 5% and in postmenopausal
women it is 6.8% in Pakistan.>'

Causes of  malabsorption: Etiologically,
malabsorption may be caused by three mechanisms.
These are premucosal (luminal), mucosal and
postmucosal (postabsorptive). Premucosal
causes lead to maldigestion while mucosal and
postmucosal conditions are associated with actual
malabsorption." Causes of malabsorption are listed
below;

Premucosal

* Inadequate digestion: Postgastrectomy, chronic
pancreatitis, Cystic fibrosis, Pancreatic resection,
Zollinger-Ellison syndrome

* Deficient bile salt: Obstructive jaundice, gall
stone, terminal ileal resection

Mucosal

* Primary mucosal abnormalities: Celiac disease,
tropical sprue, Whipple’s disease, amyloidosis,
Giardiasis, H.pylori infection

* Inadequate absorption in small intestine:
Crohn’s disease, intestinal resection, jejunoileal

bypass

Postmucosal

* Lymphatic obstruction: Intestinal
lymphangiectasia, malignant lymphomas,
macroglobulinemia

Causes of malabsorption show characteristic
geographical  distribution. = Celiac  disease,
Crohn’s disease, cystic fibrosis and intestinal
lymphangiectasia are commonly encountered in the
West. Tropical sprue, parasitic infestation, intestinal
tuberculosis and primary immunodeficiency
syndrome are the frequent causes of malabsorption
in the East.’
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Premucosal malabsorption is the result of
inadequate digestion. It occurs due to insufficient
mixing of chyme with bile salts and enzymes of
gastrointestinal tract (pancreatic and intestinal
disorders) e.g. chronic pancreatitis, pancreatic
cancer, cystic fibrosis, gallstones, cholangitis and
biliary atresia are associated with premucosal
malabsorption.”® Mucosal conditions result in
a reduced absorptive area. These include celiac
disease, inflammatory bowel syndrome and
Whipple’s disease. Post mucosal causes arise due
to those factors that hinder nutrient transport.
Vascular or lymphatic obstructions are examples of
post mucosal causes of malabsorption.>!?

1. Premucosal causes: Diseases related topre
mucosal malabsorption are described below:

Chronic pancreatitis: Chronic pancreatitis is an
irreversible progressive disease characterized by
destruction of the pancreatic secretory parenchyma
that leads to fibrosis of the pancreatic tissue.”® Main
etiological factors that cause chronic pancreatitis
are alcohol consumption, smoking, pancreatic
duct obstruction, hereditary pancreatitis and
recurrent acute pancreatitis. It's pathogenesis is
variable."* Necrosis and fibrosis causes decreased
release of enzymes causing malabsorption. It
is usually diagnosed by ultrasound, computed
tomography (CT) scan or magnetic resonance
cholangiopancreatography (MRCP).

Cystic fibrosis: Cystic fibrosis is an autosomal
recessive disorder that affects lungs, liver, pancreas
and gastrointestinal tract. In this disease there is
mutation of the gene which forms the protein cystic
fibrosis transmembrane conductance regulator
(CFTR).™ CFTR is a channel protein present on the
cell membrane, its main function is to regulate the
movement of chloride and bicarbonate ions and
water across the cell. In cystic fibrosis this protein is
altered. In GIT this altered protein causes decreased
secretion of chloride ion and hyperabsorption of
water resulting in thick mucous fecal material.
This causes intestinal obstruction which results in
malabsorption.'®

Zollinger-Ellison  syndrome:  Zollinger-Ellison
syndrome is a disorder characterized by excessive
secretion of gastrin hormone. Mostly, it is a
secondary disease caused by a tumor in pancreas
(gastrinoma), duodenum or abdominal lymph
nodes which causes increased secretion of gastrin.
Gastrin is a hormone released from G cells
present in pancreas, stomach and duodenum.”
This hormone acts on parietal cells of stomach and



releases hydrochloric acid (HCl). In the presence of
gastrinoma, gastrin production is increased by the
tumor which causes increased secretion of HCl. This
causes gastric ulceration and gastro-esophageal
reflux resulting in malabsorption.’® It is diagnosed
by endoscopy and secret in test.

Obstructive jaundice: Jaundice, also known as
icterus, is a yellowish pigmentation of the skin and
mucous membrane caused by high blood bilirubin
level. Obstructive jaundice, as the name suggests,
is due to the obstruction in the biliary tract.”
Main cause of obstructive jaundice is gallstone.
Other causes include carcinoma of the head of
the pancreas, carcinoma of the bile duct or biliary
stricture. Bile is conjugated in liver and is either
stored in the gall bladder or it enters the second part
of duodenum through biliary tract for digestion.
Obstruction in the biliary tract inhibits the entry
of bile in the intestine and its participation in the
digestion causing malabsorption. Other sign and
symptoms are dark coloured urine as conjugated
bilirubin is excreted through the urine and pale
stools due to the absence of urobillinogen which
is formed when billirubin is reduced by intestinal
flora.?

2. Mucosal causes:

Celiac disease: Celiac disease, also known as
gluten sensitive entropathy, is a hereditary
immune mediated disease. It results from
inappropriate cell mediated immune response to
gluten-containing diet (wheat, rye and barley) in
genetically susceptible individuals. Activation of
cell mediated immune response causes intestinal
tissue damage.” In celiac disease, prevalence of
IDA is approximately 46%. Its incidence is higher in
adults than in children. Diagnosis of celiac disease
is based on clinicopathological studies that include
serological testing, small bowel mucosal biopsies
and unambiguous response to gluten free diet.”
Inflammatory bowel disease (IBD): Iron deficiency
anemia in IBD occurs due to chronic blood loss
from GIT and poor absorption through the small
intestinal mucosa. IBD includes Crohn’s disease
and ulcerative colitis. Prevalence of iron deficiency
anemia in IBD is about 63%. Diagnosis of IBD is
based on a combination of clinical, endoscopic and
histological features.?

H. pylori infection: H. pylori infection like other
malabsortion diseases may also cause IDA.
H. pylori usually cause gastric ulcer or gastric
malignancy. Studies have shown that it may cause
extra gastric disease such as H. pylori associated
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anemia. Mechanism of H. pylori associated anemia
is unknown. H. pylori associated iron deficiency
anemia is mainly present in those individuals who
have increased demand for iron as in children
and in pregnant, postpartum and premenopausal
women.*

Tropical sprue: Tropical sprue is one of the
commonest causes of malabsorption especially in
adults. It is a disease of tropical and subtropical
regions i.e. South Asia (China, India, Pakistan).
A few decades ago, tropical sprue was considered
as an endemic disease in soldiers and prisoners
in these regions. Lately, the incidence of tropical
sprue has markedly decreased. There are certain
reasons for the reduced incidence and eradication
of this disease. Some of these are improvement in
socioeconomic status, better sanitation, awareness
of water borne diseases, proper diagnosis of
bacterial and viral infections, increased use of
antibiotics and probiotics.??

Whipple’s disease: It is a rare multi systemic
infectious disease. It is caused by a bacterium,
Tropheryma whipplei. It was first described by
George Whipple in 1907. It is primarily dominated
by malabsorption but it also affects other parts of the
body including lungs, brain, heart, eyes and skin.”
It is postulated that the bacteria enter the body
through oral ingestion and reside in intestinal villi.
They subsequently enter the macrophages present
in the lamina propria of the villi and replicate there.
After apoptosis the bacteria are released and spread
through lymphatic route throughout the body. Its
major signs and symptoms are diarrhea, weight
loss, joints pain and arthritis. It is diagnosed by
duodenal biopsy.?

Amyloidosis: It is a rare disease which occurs due
to accumulation of misfolded proteins known
as amyloid in the organs such as heart, kidney
and gastrointestinal tract. The proteins when
formed sometimes fold inappropriately and
become insoluble. They cannot be broken down
by proteolysis with resultant accumulation and
deposition in various organs.” These proteins alter
the function of the organs. In the gastrointestinal
tractamyloid material attaches to the intestinal villi
and causes malabsorption. Sign and symptoms
depend on the organ affected. Diagnosis is made on
biopsy.®

Giardiasis: Giardiasis is a disease of intestine
caused by a parasite, Giardia lamblia. It is
transmitted through oral-fecal route’ After
ingestion, the giardia cysts undergo excystation
and attach to the enterocytes and stimulate the
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process of apoptosis. It also breaks the enterocyte
barrier leading to malabsorption of sodium and
glucose and hypersecretion of chloride causing
diarrhea.®> Other signs and symptoms are malaise,
steatorhhea (fat in feces) and generalized weakness.
Diagnosis is mostly made on stool examination or
blood serology.

Surgical resections: Surgical procedures such as
postgastrectomy, pancreatic resection, terminal ileal
resection, jujenoileal bypass and intestinal resections
cause premucosal or mucosal malabsorption due to
removal of a part of intestine.

3. Postmucosal causes:

Intestinal lymphangiectasia: Lymphangiectasia
is the dilatation of the lymph vessels. In intestinal
lymphangiectasia there is dilatation of the lymph
vessels present in the small intestine. Function of
these vessels is to carry fats and proteins absorbed
by the small intestine to the bloodstream. Dilatation
of these vessels causes backflow and leak fats
and proteins back again into the intestinal lumen
resulting in malabsorption. These leaky channels
cause hypoalbuminemia and leucopenia.®® It is
diagnosed by biopsy.

Malignant lymphoma: Malignant lymphoma is
a tumorous condition of the lymphatic system.
In this condition lymph nodes are enlarged and
solid tumorous are found in the lymphatic system
causing obstruction in the lymph vessels and also
affecting the lymphatic vessels of the intestine.*
This causes decreased absorption and increased
leaking of digested food in the lumen leading to
malabsorption.

Macroglobulinemia: Macroglobulinemia is
a condition with increased concentration of
macroglobulins in the blood. It is associated with
plasma cell dyscrasias. Macroglobulinemia causes
hyperviscosity syndrome and lymphoplasmatic
infiltration of the tissues and bone marrow.”
Association of macroglobulinemia and
malabsorption is rare. It occurs due to the
lymphoplasmatic infiltration in the small intestine.
Biopsy is done to diagnose this disease.*

CONCLUSION

Malabsorption of iron is an uncommon cause
of iron deficiency anemia. Most of the cases are
secondary to some underline pathological process
in the gastrointestinal tract. However cases of
primary malabsorption of iron do exist although
their incidence is rather small.

1552 Pak JMed Sci 2015 Vol. 31 No.6  www.pjms.com.pk

Grant Support & Financial Disclosures: Baqai
Institute of Hematology, Baqai Medical University.

REFERENCES

1. Owens SR, Greenson JK. The pathology of malabsorption:
current concepts. Histopathol. 2007;50(1):64-82. doi:
10.1111/j.1365-2559.2006.02547

2. Papadia C, DiSabatino A, Corazza GR, Forbes A. Diagnosing
small bowel malabsorption: A review. Intern Emerg Med.
2014;9(1):3-8. doi: 10.1007/s11739-012-0877-7

3. Davidson J, Plumb A, Burnett H. Adult intestinal
failure. Clin Radiol. 2010;65(5):395-402. doi: 10.1016/j.
crad.2010.01.011.

4. Keur MB, Beishuizen A, vanBodegraven AA. Diagnosing
malabsorption in the intensive care unit. Nutrition.
2010;22:23. doi: 10.3410/M2-7

5. Blaauw R. Malabsorption: causes, consequences,
diagnosis and treatment. South African ] Clin Nutr.
2011;24(3):125-127.

6. McLean E, Cogswell M, Egli I, Wojdyla D, de Benoist
B. Worldwide prevalence of anaemia, WHO vitamin
and mineral nutrition information system, 1993-2005.
Public Health Nutr. 2009;12(04):444-454. doi: 10.1017/
51368980008002401.

7. Shrivastava SR, Shrivastava PS, Ramasamy ]. Nutritional
Anemia: Analysis of the existing gaps and proposed
public health measures. Health Care. 2013;1(2):43-46.
doi: 10.12966/hc.08.04.2013.

8. Goddard AF, James MW, McIntyre AS, Scott BB.
Guidelines for the management of iron deficiency
anaemia. Gut. 2011;60(10):1309-1316.  doi:10.1136/
gut.2010.228874.

9. Sabah S, Ramzan M, Fatima I. Iron deficiency anemia;
role of nutritional deprivation among female patients of
reproductive age group. Prof Med J. 2010;17(4):686-690.

10. Qamar K , Saboor M , QudsiaF, Khosa SM , Moinuddin,
Usman M. Malabsorption of iron as a cause of iron
deficiency anemia in postmenopausal women. Pak ] Med
Sci. 2015;31(2):304-308. doi: 10.12669/ pjms.312.6462

11. Vanickova Z, Kocna P, ZimaT. Screening and confirmation
of malabsorption. In: New Trends in classification,
monitoring and management of gastrointestinal diseases.
European federation of Clinical chemistry and laboratory
medicine. Dubrovnik, Croatia. 2012;3947. Available
from: http:/ /www1.1fl.cuni.cz/~kocna/docum/
vanickova_12eflm.pdf

12. Yadav P, Das P, Mirdha BR, Gupta SD, Bhatnagar S,
Pandey RM, et al. Current spectrum of malabsorption
syndrome in adults in India. Indian ] Gastroenterol.
2011;30(1):22-28. doi: 10.1007/s12664-011-0081-0.

13. LiaoZ,JinG, CaiD, Sun X, Hu B, Wang X, et al. Guidelines:
diagnosis and therapy for chronic pancreatitis. ] Interv
Gastroenterol. 2013;3(4):133-136. doi: 10.7178 /jig.110

14. Brock C, Nielsen LC, Lelic D, Drewes AM. Pathophysiology
of chronic pancreatitis. World ] Gastroenterol.
2013;19(42):7231-7240. doi: 10.3748 / wjg.v19.i42.7231

15. O’Sullivan BP, Freedman SD. Cystic fibrosis. Lancet.
2009;373(9678):1891-1904. doi: 10.1016/5S0140-
6736(09)60327-5

16. Littlewood JM. Gastrointestinal complications in cystic
fibrosis. ] R Soc Med. 1992;85(19):13-19.

17. Roy PK, Venzon D], Shojamanesh H, Abou-Saif A,
Peghini P, Doppman JL et al. Zollinger-Ellison
syndrome. Clinical presentation in 261 patients. Medicine
(Baltimore). 2000;79(6):379-411.


http://dx.doi.org/10.3410%2FM2-7
http://dx.doi.org/10.12669/pjms.312.6462
http://www1.lf1.cuni.cz/~kocna/docum/vanickova_12eflm.pdf
http://www1.lf1.cuni.cz/~kocna/docum/vanickova_12eflm.pdf
http://dx.doi.org/10.7178%2Fjig.110
http://dx.doi.org/10.3748%2Fwjg.v19.i42.7231

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

Harvey A, Pasieka JL, Bisher HA, Dixon E. Primary Hepatic
Gastrinoma Causing Zollinger-Ellison Syndrome: A Rare
and Challenging Diagnosis. Cancers (Basel). 2012;4(1):130-
140. doi: 10.3390/ cancers4010130.

Chalya PL, Kanumba ES, Mchembe M .Etiological spectrum
and treatment outcome of Obstructive jaundice at a
University teaching Hospital in northwestern Tanzania: A
diagnostic and therapeutic challenges. BMC Res Notes.
2012;4:147. doi: 10.1186/1756-0500-4-147

Beckingham JI, Ryder SD. Investigation of liver and
biliary disease. BM]J. 2001;322(7277):33-36. doi: 10.1136/
bmj.322.7277.33

Meresse B, Malamut G, Cerf-Bensussan N. Celiac disease:
an immunological jigsaw. Immunity. 2012;36(6):907-919.
doi: 10.1016/j.immuni.2012.06.006.

Rashid M, Khan AG. Celiac disease in Pakistan: challenges
and opportunities. ] Ayub Med Coll Abbottabad.
2009;21(3):1-2.

Quigley E, Fried M, Gwee KA, Olano C, Guarner F, Khalif I
, et al. Irritable bowel syndrome: A global perspective. Arab
J Gastroentrol. 2010;11:53-62. doi: 10.1016/j.ajg.2009.12.016
Qu XH, Huang XL, Xiong P, Zhu CY, Huang YL, Lu LG,
et al. Does Helicobacter pylori infection play a role in iron
deficiency anemia? A meta-analysis. W]G. 2010;16(7):886-
896. doi: 10.3748/wjg.v16.i7.886.

Ghoshal UC. Is the ghost of tropical sprue re-surfacing after
its obituary? JAPI. 2011;59:409-410.

Alvarez John ], Zaga-Galante ], Vergara-Suarez A, Randall
CW. Tropical Sprue. ] Trop. 2014;2(1):130. doi: 10.4172/2329-
891X.1000130

Misbah SA, Mapstone NO. Whipple’s disease revisited. |
Clin Pathol. 2000;53(10):750-755. doi: 10.1136/jcp.53.10.750

28.

29.

30.

31.

32.

33.

34.

35.

36.

Pak J Med Sci

Disorders associated with malabsorption of iron

Afshar P, Redfield DC, Higginbottom PA. Whipple's
disease: a rare disease revisited. Curr Gastroenterol Rep.
2010;12(4):263-269. doi:10.1007/s11894-010-0110-7

Dember LM. Amyloidosis-Associated Kidney Disease.
J Am Soc Nephrol. 2006;17(12):3458-3471. doi:10.1681/
ASN.2006050460

Ebert EC, Nagar M. Gastrointestinal manifestations of
amyloidosis. Am ] Gastroenterol. 2008;103(3):776-787. doi:
10.1111/j.1572-0241.2007.01669.

Gardner TB, Hill DR. Treatment of Giardiasis. Clin Microbiol
Rev. 2001;14(1):114-128. doi:10.1128 / CMR.14.1.114-128.2001
Esch KJ, Petersen CA. Transmission and epidemiology
of zoonotic protozoal diseases of companion animals.
Clin Microbiol Rev. 2013;26(1):58-85. doi: 10.1128/
CMR.00067-12

Freeman HJ, Nimmo M. Intestinal lymphangiectasia in
adults. World ] Gastrointest Oncol. 2011;3(2):19-23. doi:
10.4251/wjgo.v3.i2.19

Tauro LF, Furtado HW, Aithala PS, D'Souza CS, George
C, Vishnumoorthy SH. Primary Lymphoma of the Colon.
Saudi ] Gastroenterol. 2009;15(4):279-282. doi: 10.4103/1319-
3767.56095

Owen RG, Barrans SL, Richards SJ, O’Connor SJ, Child
JA, Parapia LA, et al. Waldenstrom macroglobulinemia.
Development of diagnostic criteria and identification of
prognostic factors. Am J Clin Pathol. 2001;116(3):420-428.
Veloso FT, Fraga J, Saleiro JV. Macroglobulinemia and small
intestinal disease. A case report with review of the literature.
J Clin Gastroenterol. 1988;10(5):546-550.

2015 Vol.31 No.6  www.pjms.com.pk 1553


http://dx.doi.org/10.1186%2F1756-0500-4-147
http://dx.doi.org/10.1136/bmj.322.7277.33
http://dx.doi.org/10.1136/bmj.322.7277.33
http://www.ncbi.nlm.nih.gov/pubmed?term=Qu%20XH%5BAuthor%5D&cauthor=true&cauthor_uid=20143469
http://www.ncbi.nlm.nih.gov/pubmed?term=Huang%20XL%5BAuthor%5D&cauthor=true&cauthor_uid=20143469
http://www.ncbi.nlm.nih.gov/pubmed?term=Xiong%20P%5BAuthor%5D&cauthor=true&cauthor_uid=20143469
http://www.ncbi.nlm.nih.gov/pubmed?term=Zhu%20CY%5BAuthor%5D&cauthor=true&cauthor_uid=20143469
http://www.ncbi.nlm.nih.gov/pubmed?term=Huang%20YL%5BAuthor%5D&cauthor=true&cauthor_uid=20143469
http://www.ncbi.nlm.nih.gov/pubmed?term=Lu%20LG%5BAuthor%5D&cauthor=true&cauthor_uid=20143469
http://dx.doi.org/10.1136%2Fjcp.53.10.750
http://dx.doi.org/10.1128%2FCMR.14.1.114-128.2001
http://dx.doi.org/10.1128%2FCMR.00067-12
http://dx.doi.org/10.1128%2FCMR.00067-12
http://dx.doi.org/10.4103%2F1319-3767.56095
http://dx.doi.org/10.4103%2F1319-3767.56095

