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Effect of gluten-free diet on splenic hypofunction of
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SUMMARY Splenic function has been serially measured by counting pitted red cells in 15 coeliac
patients, before and during a gluten-free diet. The basal percentage values of pitted cells
decreased significantly during treatment but no correlation was observed between the duration of
the gluten-free diet and the percentage of recovery of splenic function over basal values. Out of
six coeliacs with pitted cell values consistent with splenic hypofunction, three showed a total
recovery after gluten withdrawal. Our data suggest that, contrary to recent reports, hyposplenism
in adult coeliac disease is improved by a gluten-free diet, and that environmental factors may be
important in determining and maintaining this complication.

Although the mechanisms underlying the hypo-
splenism which can occur in adult coeliac disease are
still unknown, several features of this complication
have been recently clarified. Hyposplenism can
complicate adult coeliac disease in 30-50% of the
cases1-3 and it is not associated with a more
generalised reticuloendothelial dysfunction.4 Its
occurrence seems to be connected with an
impairment of the immune response' ' and a raised
incidence of autoimmunity and malignancy] It is,
therefore, important to evaluate whether a strict
gluten-free diet can improve, and in some cases
reverse, impaired splenic function, or whether, as
recently suggested,8 the hyposplenism in adult
coeliac disease is a condition unaffected by
treatment.

In this study we have assessed splenic function in
adult coeliac disease before and during a gluten-free
diet, using a new non-invasive test already applied
to the study of splenic hypofunction in treated
coeliacs.3

Methods

PATIENTS
Splenic function was assessed in 15 coeliac patients
(mean age 43.3 years, range 24-61 years) before and
during different periods (mean duration 6.1 months,
range 3-12 months) of a gluten-free diet. The
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diagnosis of adult coeliac disease was based on an
abnormal jejunal mucosa (subtotal or severe partial
villous atrophy) with histological evidence of
improvement on gluten withdrawal. In all patients
none of the conditions associated with splenic
hypofunction or severe anaemia with reticulocytosis
was present.

SPLENIC FUNCTION MEASUREMENT
Splenic function was measured by counting the
percentage of red cells bearing membrane
abnormalities visible under interference microscopy
as 'pits' (pitted cells). Briefly, a drop of fresh venous
blood was mixed with 0.5 ml 3% buffered glutar-
aldehyde solution, pH 7.4. Two thousand red cells
were examined in a wet preparation (magnification
x 1000) with a direct interference contrast micro-
scope (Leitz Dialux 20, equipped with Nomarski
optics) by an observer who had no information
about the subjects from whom the samples were
obtained; the percentage of cells with one or more
'pits' was calculated and taken as a measure of
splenic hypofunction.3

STATISTICS
The levels of pitted cells before and during
treatment were compared using Wilcoxon's rank
sum test for paired data.

Results

The percentage of pitted cells in 15 coeliacs before
and during treatment in shown in the Figure. Basal
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Figure Percentage ofpitted cells in 15 coeliac patients
before and during a gluten-free diet. The broken line
represents upper limit ofnormal range.

levels of pitted cells decreased significantly
(p<0.005) after a gluten-free diet. Before gluten
withdrawal six patients out of 15 (40%) showed a

percentage of pitted cells higher than the 4% taken
as the upper limit of the normal range.3 During a

gluten-free diet the levels of pitted cells fell into the
normal range in three of the six hyposplenic
coeliacs. No correlation was found between the
duration in months of a gluten-free diet and the
percentage of recovery of splenic function over the
basal values (r=0.334, NS).

Discussion

In several diseases complicated by impaired splenic
function, such as ulcerative colitis,9 systemic lupus
erythematosus,10 and rheumatoid arthritis,11 the
severity of splenic hypofunction fluctuates with
disease activity. In ulcerative colitis steroid
treatment and removal of the diseased colon9 12 may
be followed by recovery of splenic function. This is
also seen in nephritis and vasculitis after treatment
by plasma exchange. 13 These findings strongly
suggest that, in some diseases, the blockade of the
splenic component of reticuloendothelial function is
reversible.

Coeliac disease is considered to be the most
frequent cause of non-surgical hyposplenism, and if
it were known whether or not splenic hypofunction
in adult coeliac disease is reversed by gluten
withdrawal it might give us a better insight into the
mechanisms underlying the onset of this com-
plication. Improvement of splenic hypofunction

after gluten withdrawal may be suggested by
decreased blood platelet counts in coeliacs on a
gluten-free diet compared with untreated
patients.'4 5 We agree, however, that thrombo-
cytosis in adult coeliac disease is due not only to the
presence of hyposplenism but also to the activity of
the bowel lesions. A serial study of splenic function
in adult coeliac disease has been performed by
Palmer et all'" using the heat-damaged red cell
clearance. Although they do not give any infor-
mation about how long their patients were on a
gluten-free diet, their data show that, in all hypo-
splenic coeliacs. splenic function improved after
gluten withdrawal. More recently, Trewby et a15
have examined routine blood films from 11 coeliacs
after periods on a gluten-free diet ranging from two
to 15 years. On the basis of the severity of red cell
changes they have shown that hyposplenic features
become more prominent with time irrespective of
whether or not a strict gluten-free diet is observed.
Our results, however, show that after three to 12
months of a gluten-free diet the percentage values of
pitted cells were significantly lower compared with
the basal ones. In three out of the six patients with
splenic hypofunction the levels of pitted cells fell
into the normal range, whereas, in the other three,
who presented very high levels of pitted cells, a
gluten-free diet only partially reversed hypo-
splenism. Although we cannot exclude that longer
periods of treatment could induce total recovery
also of severe degrees of splenic hypofunction, the
lack of correlation between the duration in months
of a gluten-free diet diet and the percentage of
recovery of hyposplenism, and the raised incidence
of splenic hypofunction in coeliacs on a gluten-free
diet 3 make this hypothesis less tenable. Therefore,
our data are in keeping with the suggestion2 that
there may be two components to splenic hypo-
function in adult coeliac disease: splenic atrophy
with irreversible loss of volume, and functional
impairment, which may improve with treatment.
The total recovery that we have observed in three
coeliacs with slight impairment of splenic function
suggest that, in these patients, only the functional
component was present, whereas the partial
recovery observed in the other three is consistent
with the presence of both atrophy and impaired
function.

Several explanations may be given for the
disagreement between our results and those of
Trewby and his colleagues.8 Their grading of red cell
changes - presence of irregular cells, target cells,
spherocytes, and Howell-Jolly bodies - does not
seem to be suitable for serial studies: spherocytes
and target cells are not often encountered in
postsplenectomy blood films'7 and are therefore
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unreliable in detectiig mikl degrees of splenic
hypofunction. As far as llowell-Jolly bodies are
concerned. they cannot be conlsidered a quantitative
measure of splenic reticuiloenidothelial dvsfunc-
tion. I On the contrary. the percentage of pitted
cells has been shown to correlate with, and have the
same discriminant posver as. the heat-damaged red
cell clearance.' which canldetect hyposplenism even
in patients without Hlowell-Jolly bodies. 19
Moreover. the discrepancy between our results and
those of Trewby and colleagues.' may depend also
on the different periods of gluten-free diet that are
studied. Trewby et il' gave no information about
splenic function during the first two years of
treatment, while we have followed up our patients
only in the earlier stages of gluten withdrawal. It is
of interest that in Trewby et al's study" the only
patient whose splenic function returned to normal
was the only one checked at the end of the second
year of diet.

It is possible that the improvement of splenic
hypofunction that we have observed may be
transient and confined to the earlier periods of
gluten withdrawal, but we have nevertheless shown
that gluten intake is important in maintaining
hyposplenism in adult coeliac disease. We conclude
that environmental factors may be as important for
splenic hypofunction in adult coeliac disease as the
hypothetical genetic determinants previously
suggested.x
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