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Abstract

AIM: To evaluate roles of syndecan-1, bclé and p53 in
diagnosis and prognostication of immunoproliferative
small intestinal disease (IPSID) and to study profiles of
kappa (x) and lambda (1) light chains and IgA heavy
chain.

METHODS: The study consisted of 11 cases of IPSID
and similar number of controls which included 11 of
normal intestinal mucosa and 11 of high grade B cell
lymphoma of ileum. The parameters analyzed included
clinical profiles, biochemical and other laboratory
investigations, radiologic and histological findings
including immunohistochemistry.

RESULTS: All IPSID cases had demonstrable serum IgA
heavy chain and heavy mucosal plasma cell infiltration.
According to Galian’s histological staging, there were
4 patients with stage A and 7 with stage B. x and
) light chains were over-expressed in 7 patients; 1
stage A patient had H pylori-positive active gastritis
and eradication of A/ pylori led to disease remission.
Stage A biopsies had higher expression for syndecan-1,
while stage B had higher expression for bcl6 and p53.
Syndecan-1, « and A light chains and IgA heavy chain
showed inverse relationship with bcl6 and p53. All
patients were treated with doxycycline. CHOP regime
was added in 5 patients who developed frank lymphoma.
Three died of the disease due to extensive organ
infiltration.

CONCLUSION: Certain immunomarkers like syndecan-1,
k and A light chains and IgA heavy chain could be of
much help in identifying early stage IPSID. Stage B
IPSID showed higher expression for bclé and p53 than
stage A IPSID. bcl6 and p53 expressions correlated with
a more advanced disease stage and aggressive tumour
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INTRODUCTION

Immunoproliferative small intestinal disease (IPSID)
or alpha heavy chain disease is quite frequently seen
in Mediterranean countries'”! compared to rest of the
world®™"?, Tt usually affects young individual of low
socio-economic status. Reduction in incidence has been
observed with improvement of living conditions".
Plasma cells of IPSID secrete bio-chemically abnormal
IgA heavy chain in all body fluids"*"?. Monoclonality in
plasma cell of early stage IPSID has been demonstrated by
immunohistochemistry and polymerase chain reaction'”
IPSID is known to have an indolent course. Complete
remission could be obtained with long-term antibiotic
therapy in stage A IPSID, though the ultimate outcome
of the disease is unpredictable™”. Syndecan-1 is a
member of cell surface trans-membrane heparan sulphate
proteoglycans[24J and is expressed by pre-B, mature
plasma cell and myeloma cell line® . In in vitro studies,
syndecan-1 has inhibitory effect on growth of myeloma
cell line and B cell lymphomamzsl. Reduction in syndecan-1
expression has been observed with dedifferentiation of
non-plasma cell malignant tumors™ and down-regulation
of p53 and Ki67 expression. bei6 gene product, a
nuclear phospho-protein, is expressed independently of
bel6 gene rearrangementm. bcl6 expression is restricted
to germinal center B cell and certain percentage of intra-
follicular T cell™. It is over-expressed in high grade
B-cell lymphoma, marginal zone B cell lymphoma and
in some cases of follicular lymphoma and nodular
lymphocytic predominance Hodgkin’s lymphomam’%]. In
good number of gastric MALTomas and intestinal diffuse
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large B-cell lymphoma, expression patterns of bcl6 have
been evaluated™. P53 gene plays an important role in cell
cycle by checking and controlling apoptotic pathways and
abnormal cell proliferation. In absence of a functional p53
gene, apoptotic pathway does not become activated and
cell cycle progresses without the repair of the defective
DNA. Hence, it is known as “gate-keeper gene”mj.
Mutation in p53 gene results in proliferation of abnormal
cell by blocking the apoptotic pathways and is seen in
various pre-malignant and malignant conditions””?".
H pylori-associated early stage MALToma are known to
regress following eradication of H pylori. This observation
suggests evolvement of MALToma from benign antigen-
driven B cell®*?. IPSID, like in H pylori-associated
MALTomas, likely represents follicle center and/or
marginal zone B-cell response to chronic infection by
bacteria or parasites and eventually acquiring uncontrolled
proliferation and probably monoclonality. Early staged
IPSID usually responds to antibiotic therapy alone!™*

Histologically, Galian ef al” has classified IPSID into
3 stages. Stage A is characterized by mucosal infiltrate by
mature plasma cell and lymphocytes. In stage B, mucosa
shows presence of atypical or immature plasma cells and
lymphocytes, which could extend to deeper portion of the
intestinal wall. Stage C is the frank lymphomatous stage
with involvement of draining lymph nodes. Stage A is
treated by antibiotics alone and stage B requires additional
cytotoxic drugsHS’%!. Differentiating between stage A and
B is of therapeutic and prognostic importance. With the
advancement in imaging techniques, clinical staging is
based on observations made on CT and MRI, without
subjecting the patient to laparatomym. The protocol was
hence planned to study (1) histological profiles of IPSID
in endoscopic biopsies, (2) to evaluate roles of syndecan-1,
bcl6 and p53 in diagnosis and prognostication of IPSID,
and (3) expressions of kappa (k) and lambda (}) light
chains, and IgA heavy chain.

MATERIALS AND METHODS

Materials

The study included 11 cases of IPSID who presented
with features of malabsorption. All had demonstrable
serum alpha heavy chain by immuno-electrophoresis.
Endoscopic biopsies of 11 patients showed heavy mucosal
infiltration predominantly by plasma cell with lymphocyte.
According to Galian’s ez al™ histological grading was
done as follows: stage A identified by heavy lamina propria
infiltration by mature plasma cell and lymphocyte; stage
B by lamina propria infiltration with extension into sub-
mucosa and/or with few scatter immature plasma cell; and
stage C by infiltrating immature plasma cell with variable
degree of intestinal wall infiltration and regional lymph
node involvement. In all patients studied, 3 to 5 mucosal
biopsy fragments were available from involved segments
of the intestine. Additional two tissue fragments from
pyloric antrum, one each from anterior and posterior
wall, were taken only when there was abnormality i.e.
either involvement by the ongoing disease or if there was
changes of gastritis.

Methods

Baseline assessment of all the biopsies was done on H&E-
stained sections for all the eleven patients. Peroxidase anti-
peroxidase technique was used for immunohistochemistry.
Primary antibodies used were: (1) Syndecan-1 (dilution 1:
50, Dako), (2) bcl6 (pre-diluted, Neomarker), (3) p53 (pre-
diluted, DO7, Dako), (4) x and X light chains (dilution
1:100, Dako), and (5) IgA specific for heavy chain (dilution
1:800, Dako). Antigen binding epitope site exposure was
done by heating in a microwave oven placing the slides
in a Coplin jar containing citrate buffer (pH 6) for 12
min in three divided cycles. Detection system used was
Envision (Dako). Di-aminobenzedine (DAB) was used
for labeling and samples were counterstained lightly with
haematoxylene.

The controls included positive control and normal
control: (1) CD20-positive non-maltomatous high grade
diffuse lymphoma of jejunum served as positive control;
and (2) normal intestinal mucosa from margin of surgically
resected small intestine served as normal control.

Immunostainings were interpreted with respect
to positively stained plasma cells and lymphocytes in
percentages of the total cells counted. Mean values were
calculated. Light chain over-expression was documented
when more than 75% of plasma cells and lymphocytes
showed positivity for one of the light chains.

Informed consent was obtained from all patients
before subjecting them to endoscopic procedure. Ethic
Committee of the Institute approved the protocol.

Statistical analysis

Chi-square test and paired Student’s # test were used
for comparison. P value less than 0.05 was considered
statistically significant.

RESULTS

The case collection ranged over thirteen years period. The
clinical details are depicted in Table 1. Besides anemia,
1 patient had low platelet count (37 000 /mL). Urinary
D-xylose excretion test (within 5 h after 5 g of oral
D-xylose administration) was abnormal in 10 patients
(normal > 1 g). Nine had increased fecal fat (7.67-30
g in 24 h, normal < 6 g/24 h). Abnormal D-xylose
excretion test was recorded in 3 stage A and 7 stage B
IPSID patients. Fecal fat level was increased in 3 and 4
patients with stage A and stage B IPSID, respectively.
Stool examination for ova, cyst and parasite were negative
in all patients. All cases had increased level for serum
IgA. Pattern of intestinal involvement in radiology and
endoscopy are shown in Table 1. Diagnosis of IPSID
was based on demonstration of alpha heavy chain in
serum and increased IgA levels (range, -340 to 660 mg%o).
Histology of all the 11 cases showed heavy plasma cell
infiltration of the lamina propria admixed with variable
amount of lymphocytes and scattered eosinophils. As
a result of heavy mucosal cellular infiltration, increased
mucosal thickness and wide spacing of the glands were
observed (Figure 1). The mucosal infiltrating cell showed
extension to sub-mucosa in 7 patients, and scattered
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Table 1 Clinical parameters, histological staging, treatment profiles and disease outcome

Parameters 1% 2" 3¢ 4" 5¢ 6" 7° 8" 9 10" 1°
Sex M M M M M M F M M F M
Age (yr) 32 20 48 28 51 45 48 21 34 27 39
Clinical features
Diarrhea + + + - + + + +
Weight loss + + + - + + + + + +
Pain abd + + = + + + = + + = +
Clubbing + - + + + - + + - - +
Anemia + + - - + - + + -
Fever + - = = + + = - - + -
Endoscopy
Stomach - - - + Infl - - - - - +N -
Duodenum +(U) F +(U) - +(U) +U)
Jejunum + + + + + + + + +(U) +
Tleum - - - - - - - + -
Colon - - - - - - - - - 1 -
Radiology
Mesenteric LN - i i i - i - + + -
Hepatomegaly - - - - - - - - + -
Splenomegaly - - - - - - - - - -
Histology
(S+D+]J+C+R)
Number of tissue 4+4+0+0+0 4+4+0+0+0 5+3+0+0+0 2+4+4+0+0 3+4+0+0+0 4+5+0+0+0 4+5+0+0+0 3+5+0+0+0 3+4+3+0+0 2+3+3+3+4 4+4+0+0+0
Galian’s stage A A A A, HP B B B B B B B
Light chain A K K -ive -ive -ive K -ive K K K
over-expression
Drugs received Dox Dox Dox Anti-HP Dox Dox Dox Dox Dox Dox Dox
Chm Chm Chm Chm Chm
Disease relapse - o o - - - + - + + -
Follow-up (mo) 120 36 29 40 165 93 No FU 46 No FU No FU 57

Abbreviations: Infl = inflammation, N = nodular, U = ulceration, + = disease present, - = disease absent, HP = H pylori, Dox = doxycycline, Chm = Chemotherapy
(CHOP regime), Anti-HP = anti-H pylori, S = stomach, D = duodenum, J = jejunum, C = colon, R = rectum.

Figure 1 Photomicrograph of mucosal biopsy showing sheets
of plasma cells infiltrating the lamina propria. Epithelial cell lining
the glands are well preserved (HE, x 240).

immature plasma cells were also observed in 5 cases. One
patient had histological evidence of active gastritis with
H pylori in the gastric antral biopsy. In remaining cases,
antral biopsies showed mild chronic inflammation
of superficial mucosa and were negative for H pylori.
Histologically (Galian’s staging), stage A was found in 4
cases (1 case with H pylori infection) and stage B in 7 cases.
Bone marrow was examined in 7 patients of stage B, but
no atypical cells were detected in any biopsies.
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Table 2 Immunoprofiles of the groups studied (mean + SD)

Immuno-markers Stage A Stage B Lymphoma Normal
Syndecan-1 69 +3.40 51+10.25 10.1+6.354 11 +£7.605
bcl6 1.75+1.63 3.64+£3.541 4.25+4.152 0.55+0.51
P53 3.15 +3.257 65+2914 9.2+4315 0.11+0.901
k light chain 67.51 £16.952 67.42 +18.95 55 +2.399 42 +13.475
A light chain 35 +13.857 24+1.346 255+1.087 29 +12.356
IgA heavy chain 72 +4.570 62+24521 22+2972 36 £ 6.513

Immunohistochemistry

Total number of positively stained cells was expressed in
percentages and a total of 1000 cells were counted for
each biopsy (Table 2).

Syndecan-1 expression: As shown in Figure 2, plasma
cells had strong cytoplasmic positivity. Epithelial,
endothelial and stromal cells showed faint cytoplasmic
positivity. Only the plasma cells were counted and
expressed in percentages. The mean values were
significantly higher in IPSID patients compated to normal
and lymphoma controls (P < 0.05). Stage A cases though
had higher expression of syndecan-1 compared to stage B
IPSID, the difference did not reach statistical significance.
bcl6 expression: As shown in Figure 3, bcl6 expression
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Figure 4 Photomicrograph showing p53 positivity in nuclei (PAP, x 1000).

was low on the whole; higher number of positively stained
cells were seen in stage B IPSID and lymphoma control
than stage A IPSID and normal control. Four of normal
controls failed to stain. The differences between the mean
values were not significant.

p53 expression: As shown in Figure 4, p53 expression
was low and comparable amongst the different groups.
Lymphoma had maximum number of positive cells, while
lowest or negligible positive cells were observed in normal
control. Stage A IPSID and normal control showed
significantly lower mean values compared to lymphoma
control (P < 0.05). However, no significant difference was
observed between stage A, stage B and normal control.

Light chains

k light chain: The expression of k light chain was seen
both in plasma cell and lymphocyte. Highest value was
detected in stage A patients ranging from 12% to 80%;
two patients had 78% and 80%, respectively, one patient
had 12%, and the 4" patient had 58%. Stage B patients
had the values ranging from 46% to 87%, and 4 patients
showed more than 75%. Lymphoma had a range of 18%
to 82% and 5 had more than 75%. Normal control had
a range of 39% to 53%. Stage A and B IPSID patients
had significantly higher values compared to normal
and lymphoma controls (P < 0.05). k light chain over-
expression (> 75%) was seen in 2 of stage A and 4 of
stage B patients. Few lymphocytes and plasma cells failed
to stain.

A light chain: The expression of A light chain was found
to be inversely correlated with k light chain expression.
There was a wide range for A light chain expression. One
stage A patient with A light chain over-expression had
a value of 78%. Those patients with « light chain over-
expression had values less than 25%. Two of stage A
patients with k light chain over-expression had 9% and
15% for A light chain. The 4" stage A patient had 38%.
Stage B patients had values ranging from 9% to 40%. The
four patients with k light chain over-expression had 9%,
15%, 20% and 18% of A light chain, respectively. In the
rest 3 patients, no over-expression of any of the two light
chains had 30%, 36% to 40% for ) light chain. Lymphoma
control had a range of 12% to 29% and one had 69%.
Normal control had a range of 26% to 37%. Seven IPSID
patients (3 stage A and 4 stage B patients) showed light
chain over-expression (i.e. k light chain in 6 and A light
chain in 1).

Heavy chain

IgA heavy chain expression was higher in IPSID patients
compared to other groups. Stage A patients had values
ranging from 58% to 81% and stage B had 40% to 91%.
No significant differences were observed between stage A
and B IPSID patients. Similatly, no significant differences
were found between the patients of stage A and B with
light chain over-expression and without light chain over-
expression. Lymphoma control had values ranging from
13% to 30% and 5 of the control cases failed to express
heavy chain. Normal control had values ranging from 32%
to 45%. Stage A and B patients had significantly higher
values than the two controls (P < 0.05).

Treatment and outcome

All cases were treated either with doxycycline (100 mg
BD for 4 wk, followed by 100 mg OD for the next 6 to
12 mo) or tetracycline (500 mg TDS for 6 to 12 mo).
Three patients initially received anti-tubercular drugs for
a month with no clinical response. Subsequently, all three
were diagnosed as IPSID (1 stage A and 2 stage B) based
on demonstration of serum alpha heavy chain and heavy
plasma cell infiltration in the endoscopic biopsies.

Stage A IPSID: The patient with A light chain over-
expression received 8 mo of doxycycline and remained
disease-free at 120 mo of follow-up. Two patients with
k light chain over-expression responded initially to 9
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mo of doxycycline and developed sub-acute intestinal
obstruction at 18 and 11 mo of follow-up. Laparotomy
revealed patches of proximal jejunal loops thickening.
Resected intestinal segments showed trans-mural plasma
cell infiltration mixed with lymphocyte and scattered
immature plasma cell. Both patients received CHOP
regime for six cycles and remained disease-free at 36
and 29 mo of follow-up, respectively. One patient with
duodenal and proximal jejunal involvement had associated
H pylori-positive active gastritis. Following treatment for
H pylori (Omeprazole 20 mg BD, amoxycilin 500 mg BD
and clarithromycin 250 mg TDS for 2 wk), he showed
marked clinical improvement. Two weeks latter, repeat
radiology and endoscopy showed no residual disease
and no evidence of gastritis on repeat follow-up biopsy.
He remained disease-free at 40 mo of follow-up. This
particular patient did not have positivity for bcl6. The
other 2 stage A patients failed show positive staining for
bcl6. The 2 patients who developed frank lymphoma on
follow-up had higher p53 and low syndecan-1 expression.
Stage B IPSID: Three patients received doxycycline for 9,
9 and 12 mo, respectively; all remained disease-free at 165,
93 and 46 mo of follow-up, respectively. One patient with
« light chain over-expression with hepatosplenomegaly and
involvement of splenic flexure and stomach responded
to 6 courses of CHOP and remained in remission for 6
mo. She went into relapsed with no response to treatment.
At autopsy, terminal part of small intestine and proximal
half of colon showed diffuse thickening with mucosal
nodularity. Histology showed features of immunoblastic
lymphoma with hepatic and splenic infiltration. One case
with K light chain over-expression was disease-free at 57
mo of follow-up. Three patients with k light chain over-
expression responded to doxycycline therapy and remained
in remission at 35, 42, and 57 mo of follow-up. The first
two patients had recurrence of the symptoms after 35
and 42 mo and biopsies from proximal jejunum trevealed
high-grade lymphoma. Subsequently, both were put on
CHOP regime but failed to respond and died of the
disease. Syndecan-1 expression was higher in four patients
(57%, 61%, 65%, and 69%) and all remained disease-free
at follow-up compared to the patients who had disease
recurrence or died of the disease (36%, 40%, and 42%)
(P < 0.05). Those 3 patients with unfavorable prognosis
also had higher values for bcl6 but the differences were
not significant (P > 0.05) (8%, 7%, and 5%) than those
in remission (0.5%, 2%, 3%, and 3%). Expression of p53
was also obviously higher in those who succumbed to their
illness (i.e. 11.5%, 9%, and 7%) than the ones who were in
remission (1%, 4%, 5%, and 6%) (P < 0.05).

DISCUSSION

Syndecan-1 expression was found to be higher in all
cases of IPSID compared to other groups. This would
be in relation to number of plasma cell present. Higher
mean values observed in stage A than stage B would
suggest a phenotypic alteration of the cells i.e. benign to
malignant clone. Syndecan-1-positive cell was significantly
lower in lymphoma control cases (P < 0.01). Patients of
stage A and B IPSID with unfavorable disease outcome
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also had low syndecan-1 expression compared to the
ones with favorable outcome (P > 0.05). A higher
syndecan-1 expression (> 50% positive) would infer a
better prognosis. Similarly, such distinctive difference in
the number of positive cell has been recorded in certain
other types of tumors”". bcl6 expression was weak and
low. Stage B IPSID patients and control lymphoma had
comparatively higher values than stage A IPSID patients
and other groups (P > 0.05). These three stage B cases
subsequently developed high grade tumor had higher
bcl6 expression. In our study, bcl6 appears to be a poor
prognostic indicator. Similar observations have been made
in diffuse large and marginal zone B-cell lymphomas and
nodular variant of Hodgkin’s lymphoma***". Besides,
bcl6 expression would infer IPSID cells originating from
germinal center B cell. Ariatti ¢z 2" made such suggestion
with respect to bcl6-positive lymphoma. Mutant form of
p53 is over-expressed by many malignant tumors including
lymphomas. Similar to bcl6 expression, higher p53 values
were recorded in those cases with poor outcome, whereas
lower value was seen in those cases who were in remission
at follow-up (P < 0.05). Minimum value was expressed
by normal control followed by stage A and B IPSID and
highest by lymphoma control.

Over-expression of one type of light chain was
exhibited by our cases, as had been observed in few other
studies”*"*!. Number of cases with k light chain over-
expression was more than that of A light chain. Over-
expression of A light chain had also been reported in
one case by Isaacson ef al'”*". Monoclonality, exhibited
by our patients, further strengthens the view expressed
in previous studies, as an inherent character of IPSID as
in lymphoma. However, monoclonality appeated not to
influence the ultimate outcome of disease process. But
study in more number of cases would be required before
drawing such conclusion. IgA heavy chain over-expression
was diffuse and uniformly strong in IPSID cases. This
character of IPSID could be interpreted with important
clinical implication. And this would help to identify and
differentiate patients of IPSID, especially stage A, from
other similar clinical conditions and investigative findings
including histology.

Similar to our cases of H pylori-positive stage A
IPSID, Fishbach ef a/*" reported one patient in whom the
underlying disease was controlled following eradication
of H pylori. As stage A IPSID could be successfully
treated with antibiotics, this effect of anti-H pylori could
be more generalized rather than specifically related to
H pylori eradication. Exposure to a long-standing cause
and effect relationship between H pylori infection and
IPSID localizing to foregut requires critical analysis and
documentation in more number of cases. Gastric biopsy
in the rest of cases did not show evidence of H pylori
infection, though 1 case had evidence of infiltration by
underlying disease process.

Colonic and hepatosplenic involvement in IPSID is
usually seen only with overt lymphomatous conversion or
in recurrent disease ™. Three of our patients had gastric
and colonic involvement at presentation with no overt
lymphomatous conversion. But within one-year period, all
the three cases developed overt lymphoma and two of the
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cases succumbed to their illness in spite of the treatment
In conclusion, ovet-expression of syndecan-1, IgA and
light chain would help in differentiating stage A IPSID
from normal and stage B IPSID. Expression of bcl6 and
p53 would indicate an aggressive behavior and a more
advanced disease stage. bcl6 and p53 exhibited an inverse
relationship with syndecan-1 expression. Gastric H pylori
infection, though was seen only in one case with the active
gastritis, would be advisable to look for in all cases of
IPSID by carrying out gastric ot pyloric antral biopsies.
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