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Abstract

Selective IgM deficiency (SIGMD) is very rare; it may
be associated with celiac disease (CD). We present the
case of an 18-year-old man with sSIGMD masking sero-
negative CD. Symptoms included abdominal pain, diar-
rhea and weight loss. Laboratory tests showed reduced
IgM, DQ2-HLA and negative anti-transglutaminase.
Villous atrophy and diffuse immature lymphocytes
were observed at histology. Tissue transglutaminase
mRNA mucosal levels showed a 6-fold increase. The
patient was treated with a gluten-free diet (GFD) and
six months later the symptoms had disappeared, the
villous architecture was restored and mucosal tissue
transglutaminase mRNA was comparable to that of
healthy subjects. After 1 year of GFD, a complete res-
toration of normal IgM values was observed and duo-
denal biopsy showed a reduction of immature lympho-
cytes and normal appearance of mature immune cells.
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Core tip: Selective IgM deficiency is a rare condition,
associated in 5% of cases to Celiac Disease (CD). The
CD diagnosis in patients with immunoglobulin deficien-
cies is based only on response to a Gluten-Free Diet
(GFD). Deposits of tissue transglutaminase are found in
duodenal samples of seronegative CD. Our case (IgM
deficiency/seronegative CD) disclosed novel insights: (1)
it is possible to observe a selective association of IgM
deficiency/seronegative CD; (2) the histological diagno-
sis of CD may be complex due to poor lymphocyte mat-
uration; (3) mRNA coding for tissue transglutaminase
in duodenal mucosa could be a useful diagnostic tool;
and (4) GFD may reverse IgM deficiency by promoting
lymphocyte maturation.
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TO THE EDITOR

Usually, immunoglobulin deficiencies underlie an immune
deregulation, with a severe lack of B-cell differentiation'".
Selective IgM deficiency (sIGMD) is a very rare disease
(less than 300 cases described in literature) and is defined
by low levels of IgM (< 0.40 g/L according to cutrent
guidelines)®. Tt is characterized by recurrent infections

and treatment consists of immunoglobulin administra-
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Figure 1 Duodenal biopsy specimens before (A) and 6 mo after (B) gluten-free diet in our patient with Selective IgM deficiency and seronegative celiac
disease. A subtotal villous atrophy with an almost flat mucosa is evident before, and complete villous restoration after the dietary therapy (HE: x 200).

tion. The prevalence of this condition is estimated to be
about 0.26% in the general population, while in associa-
tion with celiac disease (CD) it is reported to be about
5%. However, a SIGMD-seronegative CD association has
never been described, to the best of our knowledge, and
so there may be an underestimation of the prevalence.
Indeed, seronegative celiac patients with immunoglobu-
lin deficiency are a controversial diagnostic problem,
since histological aspects of these two disorders may
ovetlap. In this case, the only convincing diagnostic tool
is the response to a gluten-free diet (GFD)!". However,
some reports suggest the possibility of supporting the
diagnosis of seronegative CD by laboratory techniques,
such as mucosal tissue transglutaminase mRNA assay"
or immunoglobulin An anti-tissue transglutaminase de-
posits detected by immunofluorescence in frozen biopsy
samples'’. In a recent work we describe a similar increase
of mucosal mRNA coding for tissue transglutaminase in
both seropositive and seronegative CcD.

On these bases, we believe it is of interest to report
the case of a patient with SIGMD and seronegative CD,
who showed a matked clinical and histological improve-
ment after GFD and ultimately, restored IgM levels. In
this patient, we used tissue transglutaminase mucosal
mRNA to unmask CD, and mucosal lymphocytes charac-
terization during follow-up for 1 year.

An 18-year male patient was admitted to our Unit for
abdominal pain and diarrhea; these symptoms had been
present for one year. In the last year he had suffered 13
kg weight loss, although his body mass index was 21.1
at the time of admission. Family history was notable for
celiac disease in a sister. Among laboratory results we
found a reduction of IgM (0.30 g/L) with normal values
of IgA-IgG (total and subclasses). Anti transglutaminase
IgA and IgG and anti-endomysium were negative despite
the presence of DQ2 HLA". No positive autoantibody
was found. We ruled out Crohn’s disease, ulcerative
colitis, Helicobacter pylori infection, intestinal bacterial
overgrowth, allergy to food proteins other from gluten,
connective tissue diseases, chronic use of non-steroidal
anti-inflammatory drugs or Olmesartan. Moreover, in ac-
cordance with American Gastroenterological Association
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Guidelines, infective causes of small bowel inflammation
were excluded by specific investigations for bacteria (Sal-
monellae species, Shigella, Campylobacter jejuni, entero-
toxic E. coli, Yersinia enterocolitica), viruses (Rotavirus,
Norovirus, Adenovirus, Astrovirus, Calicivirus and Coro-
navirus) and intestinal parasites (Giardia Lamblia). Colo-
noscopy with histological examination did not reveal any
specific picture. No alterations were found at Magnetic
Resonance study of the small bowel, nor *Tc Scintigra-
phy (to exclude the presence of Meckel’s diverticulum).

Esophagogastroduodenoscopy showed mild duode-
nal hyperaemia, while histology revealed a lymphocyte
infiltration of the distal duodenal mucosa with nodular
lymphoid aggregates. A marked villous atrophy was also
evident (Figure 1A). Immunohistochemical lymphocyte
characterization showed a predominance of immature B
forms (CD 79a) (Figure 2A) while there was a reduction
of MUM1 (marker of B-cell differentiation and T-cell
activation) positive cells (Figure 3A) and CD3 and CDS8.
This doubtful picture (ie., villous atrophy in the absence
of a number of intraepithelial CD3 lymphocytes diag-
nostic for CD) and the possible SIGMD/CD association
as well as the family history, led us to perform mucosal
tissue transglutaminase mRNA detection by a widely vali-
dated method based on reverse transcriptase polymerase
chain reaction”. A duodenal sample from a healthy subject
and one from a patient with seropositive CD were used
as negative and positive control, respectively. A marked
mucosal increase of tissue transglutaminase expression
(6.2 fold compared to negative control) and of CD (7.1
fold) was observed in our patient. On these bases the
patient was discharged with instructions to follow a GFD
for 6 mo.

In the 6-mo follow-up, the patient gained 8 kg weight
and had a total remission of the gastrointestinal symp-
toms. A second esophagogastroduodenoscopy showed,
at histological examination of duodenal biopsy, normal-
ization of the villous architecture (Figure 1B) although
immunohistochemical lymphocyte (CD3, CD8, CD 79a
and MUMT1) characterization was unchanged. Labora-
tory investigations confirmed sIGMD without further
alterations. Finally, tissue transglutaminase mRINA assay
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Figure 2 Duodenal biopsy specimens before (A) and 12 mo after (B) gluten-free diet in our patient with Selective IgM deficiency and seronegative celiac
disease. Inmunohistochemistry showed a mild reduction of CD 79a immature lymphocytes. Positive cells are stained brown and counterstained blue (x 200).

Figure 3 Duodenal biopsy specimens before (A) and 12 mo after (B) gluten-free diet in our patient with Selective IgM deficiency and seronegative celiac
disease. Immunohistochemistry showed scarse MUM1 plasma cells before the diet and a marked positivity 12 mo later. Positive cells are stained brown and counter-

stained blue (x 200).

showed a marked decrease (1.3 fold compared to nega-
tive control). After one year of GFD, the patient showed
normal physical examination and laboratory test results,
including a surprising normalization of IgM values (1.10
g/1L). Duodenal biopsy was petformed and showed the
persistence of a normal villous architecture, a mild re-
duction of mucosal CD 79a (Figure 2B) and a marked
increase of MUMI positive cells (Figure 3B). Transgluta-
minase mMRNA confirmed normal values.

Our case may be considered a very rare observation in
the complex scenario of CD, immunodeficiency and au-
toimmunjtylsl. There is debate in literature about the asso-
ciation of CD and primary immunoglobulin deficiencies,
such as common variable immunodeficiency cviD)".
The conclusion of a recent study was that only the re-
sponse to a GFD offers a reliable diagnostic tool for
defining the presence of CD in a patient with CcvID".
Moreover, an association of CD has been described in
20% of IgA deficiency cases. The main novelty in our
case is the sSIGMD-seronegative CD association. In ac-
cordance with current guidelines, clinical and histological
response to GFD was the main diagnostic tool of CD in
our patient. Additionally, IgM levels were restored after
one year of GFD and this unexpected finding suggests
that the immunoglobulin selective deficiency might not
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have been only a primary condition, as suggested by mu-
cosal immature lymphocytes. It is possible that CD and
consequent alterations of mucosal permeability could
have induced enteric protein loss, lowering serum IgM
that were then restored after healing of the duodenal mu-
cosa. Supporting this view, immature lymphocytes were
reduced after 12 mo GFD and MUMI cells strongly in-
creased, suggesting a further reason for the IgM increase.
In a future perspective, finally, it is possible that the de-
tection of mRNA coding for tissue transglutaminase in
duodenal mucosa may be, despite the known specificity
limitations, a useful diagnostic tool both for identifying
seronegative forms of CD when this condition is sug-
gested by histological criteria and HLA class assessment,
and for evaluating mucosal restoration after a GEFD.
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