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M MA, EA RYAN, VG BAIN. The development of hemochromatosis after 
treatment for celiac sprue. Can J Gastroenterol 1994;8(6):358-361. Celiac 
sprue is a chron ic disease characterized by maldigestion and malabsorption. 
Whereas many diseases have been reported in association with celiac sprue, 
hemochromatosis has not. A 62-year-old man with celiac sprue and a history of 
iron deficiency and osteop nic bone disease who developed hemochromatosis is 
reported. Liver bio(lsy showed portal tract fibrosis, early nodule formation and 
increased hepatic iron storage. The patient developed hemochromatosis with 
hepatic injury two years after his transferrin saturation became elevated and 10 
years after he had been placed t n gluten-free diet. Lifelong iron accumulation 
was prevented by chronic malabsorption of iron but hemochromatosis became 
manifest when his celiac prue was treated. 
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Installation d'une hemochromatose apres traitement pour la 
sprue 

RESUME : La sprue est une maladie chronique caracterisee par un defaut de 
digestion ct d'absorption. Plusieurs affections ont ere rapportees en association 
avec la prue; l'hemochromatose ne l'avait pas encore ete. Un hommc de 62 ans 
atteint de sprue et ayant des antecedents de carence en fer et d'osteopenie et qui 
a devcloppe une hemochromato e, e t pre ente ici. La biopsie hepatique a revele 
unc fihrose de la voie portale, la fo rmation precoce de nodules et !'augmentation 
des reserves ferr iques hepatiques. Le patient a developpe une hemochromatose 
avec lesions hepatique deux ans apres !'elevation de son taux de saturation de 
la transferrine et 10 ans apres l' instauration chez lui d'un regime sans gluten. 
L'accumulation fcrrique pour la dure de la vie a ete prevenue par la malabsorp
tion chronique du fer, mais l'hemochromatose est devenue manifeste lorsque la 
sprue a ete traitce. 

De/)Clrtmem of Medicine, University of Alberta, Edmonton , Alberta 
Co1Tespo11dence: Or VG Bain , 2E3 .27 WCM, University of Alberta , Edmonton, Alberta 

T6G 2/U . Telephone (403) 492-7238, Fax (403) 492-3340 
Received for Jmblication February 14 , I 994 . Acce/ned April 21 , 1994 

CELIAC SPRUE IS A C l IRONl DI -

case characterized by absence of 
villi causing a flattened mucosa! sur
face, and crypt hyperplasia of the small 
intest ine. There is cxten ive lympho
cyte and plasma ce ll infiltration of the 
lamina propria. These changes are 
cau cd by an immune reaction induced 
by the ingestion of gluten-containing 
food . As a resu lt of mucosa! injury, 
digestive process and nutrient absorp
tion are impaired (1). 

The symptoms of ccliac sprue de
pend on the length of small intestine 
chat has been damaged after gluten in
ge tion. Patients with extensive small 
bowel di ·ease have fatigu , weight loss, 
teatorrhea and other symptoms of 

malabsorption. Patients with proximal 
small intC "tine involvement can pre
sent with iron deficiency, folate defi
ciency or osteopenic bone disease. 
These deficiencies can be corrected 
after treatment with gluten-free diet. 

Many disea ·es have been reported in 
association with celiac sprue. These in
clude dermatiti hcrpetiformis, diabetes 
mellitus, thyro id di ease, immuno
globu lin A deficiency and nephro
pathy, ulcerative colitis, clerosing 
cholangiti , primary biliary cirrhosis 
and lymphoma (2,3 ). An abnormal im
mune response has been implicated as 
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the underlying cause in all these dis
ease . Hemochromatos is has not been 
reported in a sociation with celi ac dis
ease. We report the ca e of a 62-year
old male who developed hem chroma
to is after being treated fo r ce liac sprue 
with a gluten-free diet. This case a l o 
provides insight into the time required 
for hepatic injury secondary to iron 
overload ing. 

CASE PRESENTATION 
A 62-year-old male with a long hi -

tory of o teomalacia secondary to ccliac 
prue wa investigated becaus of per

sistently abnormal liver enzymes and a 
raised serum fcrritin. H e had chronic 
back pain and a borderline e levated 
aspartate aminotransferase (A T) for 
more than 20 years. At age 49 he wa 
admitted into the ho pita\ b@cau e of 
severe back pain. At that time, he com
plained of loose bowel movements in 
the past year. Radiologica l investiga
tion showed vertebra l collapse of T 10, 
Tll and Tl2. There was significant 
o teopenia involving his sp ine. Blood 
work showed (normal range in brack
ets): calcium, 9 mg/dL (8 to 10); vita
min D3, 24.6 mg/ml; erum carotene , 
12 µg/dL (50 to 250); fo lic acid, 1.2 µg/ 
ml ( 1.7 to 8.6); vitamin B12, 259 pg/ 
mL (140 to 520); iron, 44 µ g/dL (65 to 
145); total iron binding capacity, 2 8 
µg/dL (250 to 400); transferrin satura
tion, 15% (20 to 45%); A T, 223 IU/L 
(IO to 55 ); lacta te dehydrogenase 
(LDl 1), 274 IU/L ( 100 to 220); 5' nucleo
tidase, 377 IU/L (5 to 15) and a lka line 
phosphata e (AKP), 744 IU/L (40 to 
l 10). Stool weight was 342 g/day and 
feca l fat was 14.9 g/day (normal Oto 5). 

mall bowel biopsy howed com
plete lo s of villi and increa ed ce llular
icy of the lamina propria (Figure l). 
Liver biopsy howed no ev idence of an 
inflammatory infiltrate or excessive 
iron torage (Figure 2). Endoscopic ret
rograde cholangiopancreatography was 
normal. However, it was believed the 
patient had passed a ga ll tone. 

The patient was placed on a gluten
free diet, with calcium and vitamin D 
supplements. He was discharged with 
the di agnosis of ce li ac sprue with osteo
malacia. His liver enzymes normalized 
on the gluten-free diet. 

Hemochromatosis coexisting with celiac sprue 

Figure 1) Small bowel biopsy slwiued complete loss of villi and increased cellularity at the lamina 
propria 

Figure 2) First liver biopsy of patient at age 49 showed no evidence of hepatitis (left) or excessive 
iron storage by iron stain ( right) 

Over rhe next e ight years he was 
well except for bone pain secondary to 
o teopenic bone disea e. Two years ago 
at age 60 he was di covered to have 

yphos is and his he ight had decreased 
oy 3 cm. AST was 84 IU/L, AKP 362 JU/ 
L, serum iron 33 µmol/L, transferrin 
sa tu rat ion 66% and fc rritin 456 µg/L 
(normal 25 to 465) . Fluoride and vita
min D supplements were added; sub
sequen tly the flu oride was replaced by 

etidronate . Two years later, his I iver 
enzymes continued to be abnormal. 

Past medical history included 
mumps with the complication of te -
ticular atrophy at age 17. The patient 
was a retired grocery store owner. He 
was a nonsm ker. He consumed up to 
half a bottle of rum weekly. He was 
divorced and had no children . His 
med ication included calc ium supple
ment, etidronate, depote tosterone in-
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Figure 3) Second liver bio/Jsy of /1acicm a t age 61 showed iron pigmen ts in both he/1awcyies and 
K11(Jffn cells. Left I lemawxylin and eosin ,win ; Right /ro11 .1win 

jection and multivitamins without 

iron . There was a fa mily history of gas
tric and brea t cance r, ischemic heart 
disease , and hi · mother had cc liac dis

ease. There was no history of hcmo
chromatos is or o the r live r disease. 

Phys ical examina tion showed 
kyphos is and hyperpigmented skin 
without jaundi ce . His chest was clea r. 
There was no ev idence of hea rt fa ilure. 
His abdomen was soft , nontcnde r and 

th e re was no ev idence of h pa tospleno
mcga ly. N eurological examinatio n wa · 
normal. He had no infl amed jo ints. AST 

was 11 8 !U/L, LDI l 742 !U/ L, A KP 287 

IU/L, bilirubin 16 µm o l/L, sc rum iro n 
32 ~Lmo l/L, transfcrrin saturati on 70% 
and scrum fc rritin over 500 ~Lg/L. Serol 
ogy for hepatiti · B and C was negati ve. 

A liver biopsy showed porta l trac t fi 
bros is, ea rl y incomplete nodule fo rm a
t ion and stearnsis. Iron sta in showed 
widespread iron pigment in Kupffcr 
ce lls and in hcpa tocytcs (Figure 3 ). The 
hepati c iro n leve l was clcv.1 tcd tu 4 2.9 
µm o l/g of dry ti ·sue. Hum;i n leukocy te 
antige n (II LA ) phenotype was A 11, 

A 3 1, 8 14, Bw4 , C28. W eekl y phle
bo to my was initia ted . 

DISCUSSION 
This 62-year-o ld male had biopsy

documented celi ac sprue wi th a class ic 
ilar mucosa! les ion . As a result of sma ll 

bowel mucosa! injury, he developed 

ma labsorption leading to stea torrhea 
and osteoma lac ia . 1:-lowcvc r, his symp
toms were insidious in onset and his 
bone disease was adv;i nccd before ce
liac sprue was diagn osed. A li ve r biopsy 
obta ined a t the time his ccliac sprue 
wa diagnosed wa · no rmal, and spec ifi

ca lly the re wa no evidence of iro n ac
cumula ti on. When our pa tient was 
placed o n a gluten -free die t , his live r 
enzymes improved . As prev iously re
ported (4), pa tients with ce liac sprue 
often h ave abnorma ll y e levated live r 
enzymes (AST, ,danine aminotrans

ferase, AKP) and nonspec ifi c histo logi
ca l changes in the li ver, including 
ex panded po rta l triads, mononuclear 
infilt ra tion , steatos is and foca l heparo
cytc necrosis, but these tend to improve 
with gluten exclusion. 

El even years after in~t itutio n of a 
glute n-free di e t , the pat ien t was diag

nosed with hemochromatos is afte r be
ing investiga ted for pe rsistently 
abnorma l liver enzymes and elevated 
transfe rrin sa tura ti on . Afte r he had 
been on gluten -free di e t fo r nine years, 
h is serum iron had risen from 7 to 33 

µm o l/L and his t ransferrin sa tu ra tion 
had ri sen from l 5 to 66% wi th a norma l 
ferritin leve l. Two yea rs later, his t rans

fe rrin satura tion was 70'X, and his fe r
ritin was ove r 500 p g/L. Liver bio psy at 

this time sh o wed bridging fibro · is 
with incomple te n odule fo rmat io n 

and exce ' ive pa renchyma l iron sto r
age compatible with hemochromatos is 

(Figure 3 ). 
W e believe this pa tient has geneti c 

h.emochromatosis which was masked 
by iron malabsorption secondary to un 
treated ce liac sprue. A fte r his ce liac 
sprue was t reated , inc reased iron ab
sorption he lped to reple ni h his tissue 
and hepatic iron . Thereafte r, he con 
tinued tn absorb and accumula te iron 

inappropria tely as evidenced by an e le
vated t ransfe rrin sa turatio n and scrum 
fe rritin . The predo minant loca li zat ion 

of iron within hepatocytes is typic 1l of 
ge ne tic hemochromatosis, whereas in 
second ary iron overload (as in exces
sive a lcohol consumption o r hemo ly tic 
anemia) , iron is fo und in Kupffe r ce lls. 

Wi th no othe r explana tio n such as 
hepat itis B or C or exce s a lcoho l in 

take, we at tribute the hepa tic changes 
demo nst ra ted on the second li ver hi 
opsy to the tox ic e ffects of excess ive 
iron depos ition . 

T he hepa tic iron index (hep:ltic 

iron in µmol/g di v ided by age in years) 
is a re li ab le indica to r fo r he mochro
matos is because an age-re la ted ri se in 
hepa tic iron i een o nl y in hemoch ro
matos is. A n index greate r than 2 is use
ful to distingui h hemoch romatosi~ 
from o the r cau ·es of iro n ove rload in 
c luding a lcoho li c live r disease (5,6 ). 
The he pa tic iron ind ex ca nn o t be 

applied direc tly to chi pa tient hccause 
he had ma labsorpti o n of iro n befo re 
hi s ce li ac sprue was trea ted . O nl y in 
the pas t LO yea rs did the pa ti ent have 
the opportunity to accumulate iron . 

Thus, his corrected hepa tic iron index 
is 4 .3 (4 2.9 µm o l/g/ 10 yea rs ) . Thi s 
index is compat ible with av id a nd 
inappropri a te iro n a bsorptio n (7) in 
the presented patient during th e d ec
ad e fo l lo wing co rr ec ti o n o f m a l
absorptio n and is bes t ex p la ined hy 
the coex istence o f gene tic hemochro

matosis. 
A n a lte rnate explanation would a t

tri bute this patient's live r d isease to 

chronic auto immune hepa titis which 
may occas iona ll y accompa ny ee l iac 
sprue , and his execs ive hepa tic iron to 
hi s modest a lcoho l con umption. A l-
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though plausible, we consider this sce
nario less likely for the following rea
sons: the liver function tests improved 
dramatically at the time of gluten ex
clusion as described in celiac patients 
with nonspecific histological finding 
(4); chronic active hepatitis of autoim
mune origin predominates in women 
and i generally an aggressive lesion yet 
our patient did not have such a clinical 
course; neither liver biopsy showed a 
significant inflammatory infiltrate to 
support a diagnosi of chronic active 
hepatitis; and the hepatic iron was pre
dominantly parenchymal rather than 
within Kupffer cells as in excessive al
cohol consumption. For these reasons 
we believe the diagnosi of genetic 
hemochromatosis is the most likely ex-
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