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Microsatellite Instability in Gastric Carcinomas in Kano, Nigeria
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Background and Objectives: Gastric carcinoma, though relatively less prevalent in most parts of Africa and Nigeria, usually presents at an
advanced stage in most of our patients. This makes the elucidation of clinical and molecular factors relating to prognosis an important avenue
to explore. Gastric carcinomas exhibiting microsatellite instability (MSI) are said to have better prognosis, but there has been no study in
Northern Nigeria. We, therefore, undertook this study to evaluate the proportion of MSI gastric carcinoma in our center. Methodology: This
retrospective 5-year study was done on 48 histologically diagnosed gastric carcinomas to evaluate the immunohistochemical expression of
mismatch repair DNA proteins: MLH1 and MSH2. Results: Forty-eight gastric cancer (GC) biopsies fulfilled the study criteria. They were from
patients aged 2380 years, with a mean of 52.1 years (standard deviation [SD] +12.79) and male to female ratio = 3.4:1. Twenty cases (42%)
had MSI, with a mean age of 51.7 years (SD + 12.75; P=0.67). The remaining 28 cases were microsatellite stable (MSS), with a mean age of
53.3 years (SD =+ 12.92). Male preponderance was more marked in the MSS group (6:1) than in the MSI group (2.3:1). Intestinal carcinoma
was by far the most common histologic type in both MSI (75%) and MSS (70%) groups. Conclusion: Forty-two percent of gastric carcinomas
were harboring MSI. Although our sample size was small, it nonetheless provided useful insight and baseline data for MSI gastric carcinoma
in our center. MSI GC appears to be more common in our center than an earlier Southern Nigerian study. This is consistent with the widely
differing proportion of MSI gastric carcinoma across the globe, sometimes within the same country. Further studies are therefore required to
make sense of this seemingly conflicting data.
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MSTI arises from DNA replication errors due to genetic defects
in the repair of base-pair mismatch. This leads to accumulation
of mutations that could result in cancer. MLH1 and MSH?2 are
the mismatch repair (MMR) proteins most commonly defective
in MSI-related malignancies.

INTRODUCTION

Globally, gastric cancer (GC) is the fifth most frequent cancer
and the third (3'%) most common cause of cancer death. The
highest rates are in East Asia, Eastern Europe, and Andean
regions of South America, while rates are low in Western

Europe, North America, and Africa.l'! There are, however, MSI GCs are reported to have better prognosis, which might

hotspots of this malignancy in parts of sub-Saharan Africa,
notably in Mali where this gastrointestinal tract malignancy is
the most common cancer, and the East Africa GC belt around
the Great Lakes.™

Helicobacter pylori is the number one etiologic agent
although other dietary factors are contributory.?! These
etiologic factors drive gastric carcinogenesis via a variety
of molecular pathways: adenomatous polyposis coli/
B-catenin, transforming growth factor beta, E-cadherin/
WNT signaling, and microsatellite instability (MSI)
pathways.
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further improve with the development of MSI targeted therapy
as research advances. MSI status is, therefore, an important
predictive factor in the management of GC.

Unfortunately, MSI testing is not available to GC patients
in Nigeria. Accordingly, there has only been one published
study in the country to evaluate its prevalence. That study
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was carried out in Ibadan and may not be representative of
the entire country."’

We, therefore, conducted this study to document and evaluate
the pattern of MSI GC in our center, with a view to improving
clinical management of this deadly malignancy.

MeTHoDOLOGY

This was a 5-year retrospective study (2011-2015) to evaluate
the immunohistochemical expression of hMLH1/hMSH2 in
gastric carcinomas at the pathology department of our hospital.
The study was approved by the Hospital Research Ethics
Committee. Laboratory request forms were retrieved, and
relevant clinical information, age, sex, site, and histological type
of tumor, was extracted. Cases with missing laboratory request
forms and/or archival tissue block were excluded from the study.

Diagnoses were made in accordance with the WHO histological
classification of gastric tumors.!*7!

Statistical analysis was by means of Chi-square test to
determine the correlation between MMR protein expression
and clinicopathologic parameters (SPSS statistical package
version 20 (Chicago, IL, USA)).

Immunohistochemistry

Sections were stained with primary monoclonal antibodies
to MLH1 (clone ES05 Dako, Carpentaria, CA, USA) and
MSH2 (clone 25D12 Thermofischer, Fremont, CA, USA).

Antigenicity was uncovered using heat-induced epitope
retrieval by heating for 5 min at 120°C in citrate buffer.
Sections were reviewed for nuclear staining with tumor
infiltrating lymphocytes serving as internal control. Tumors
with lack of nuclear staining for one or both antibodies
were interpreted as MSI [Figures 1 and 2], while any tumor
with positive nuclear staining for all the two antibodies was
classified as MSS [Figure 3].

Subsequently, the cases were graded using intensity of
nuclear staining of tumor cells as follows: 1 + weak intensity,
2 + moderate intensity, and 3 + strong intensity.

ResuLts

Sixty-one gastric carcinomas were diagnosed during the 5-year
study period, out of which 48 fulfilled the criteria for the study.
Of these, 37 were male and 11 female (male: female = 3.4:1).
Their ages ranged from 23 to 80 years, with a mean of
52.1 years (standard deviation [SD] + 12.79). The mean age
for MSI cases was 51.7 years (SD £ 12.75), while that of the
microsatellite stable (MSS) cases was 53.3 years (SD + 12.92;
P=0.67).

With 24 males and 4 females, male preponderance was
more marked in the MSS group (6:1) than in the MSI
group (2.3:1).

Histologically, 15 (75%) of MSI tumors were intestinal type
and 5 (25%) diffuse type. About similar proportion was
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Figure 1: Microsatellite instable case of gastric carcinoma showing
(a) moderate intensity nuclear staining with MLH1 (arrow) and (b) loss
of nuclear staining with MSH2. Reactive lymphocytes (arrow head) as
internal control (x200) (original)

Figure 2: Microsatellite instable case of gastric carcinoma showing
(a) strong intensity nuclear staining with MSH2 (arrow) and (b) loss of
nuclear staining with MLH1 (arrow) (x200) (original)
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Figure 3: Microsatellite stable case showing moderate intensity

nuclear staining to MLH1 (a) and strong intensity nuclear staining to
MSH2 (b) (x200) (Original)

obtained for the MSS tumors — 22 intestinal type (70%) to 6
diffuse type (21%).

Within the MSI group, 22 (78.6%) cases occurred in the proximal
stomach (fundus and body), while 6 (21.4%) cases occurred in
the distal stomach (pylorus and antrum). Sixteen (80%) cases
within the MSS group occurred in the proximal stomach, while
4 (20%) cases occurred in the distal stomach [Table 1].

Out of the total 48 cases studied, 28 (58%) cases retained
expression of all the two proteins (MSS), while 20 (42%) cases
had loss of expression of at least one protein (MSI)

Among the 20 (42%) cases with loss of protein expression,
9 (45%) had loss of both h(MSH2 and hMLH1, while 8 (40%)
were only hMSH2 negative and 3 (15%) were only hMLH1
negative [Tables 2 and 3].
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The mean age for these MSI cases was 51.7 years (SD + 12.75),
while that of the MSS cases was 53.3 years (SD + 12.92;
P=0.67) [Table 2].

Discussion

Forty-two percent of gastric carcinomas in this study had MSI,
as evident from loss of expression of either or both MLH1 and
MSH2. This is comparable to 43% in South Korea by Lee et al.
and to a lesser extent 33% in Japan (1994), but much higher
than 25.5% in Ibadan (2014), 24% in South Africa (2011), and
3.7% in Iran (2009).5-11

These significantly differing relative frequencies in MSI gastric
carcinomas across the globe (from as little as 3.7% in Iran to
as much as 50% in another South Korean study) can be partly
ascribed to differences in methodology.['*!"! Some studies use
polymerase chain reaction (PCR) to detect new microsatellites
in the tumor, while others use immunohistochemistry to detect
absence of MMR proteins (MLH1, MSH2).

The Ebili et al. Ibadan study (2014) used PCR rather than
immunohistochemistry used in this study. In the same vein,
different studies from South Korea variously reported the
relative frequency of MSI gastric carcinoma to be 9.5%, 10.9%,
43%, and 50%.05811.121

Even with immunohistochemistry and PCR, differences
in monoclonal antibodies and microsatellite markers used
can influence the proportion of reported MSI cancer.'*! For
instance, the choice of microsatellite markers used in PCR
influences the frequency of detected and reported unstable
microsatellites. Furthermore, Sepulveda et al. noted that

Table 1: Comparison of hMLH1/hMSH2 immunoprofile
with clinicopathologic parameters

Variables MSI (1=20)  MSS (n=28) P
Age (years) 53.3£12.92 51.7+12.89 0.677
Gender
Male 24 (85.7) 13 (65) 0.092
Female 4(14.3) 7 (35)
Lauren’s classification
Intestinal 22 (78.6) 15 (75) 0.772
Diffuse 6(21.4) 5(25)
Location
Proximal 22 (78.6) 16 (80) 0.904
Distal 6(21.4) 4 (20)

MSI: Microsatellite instability, MSS: Microsatellite stable

microsatellite markers differ among populations.!'*! BAT
26 and BAT 40 markers were more prevalent in U.S., while
D13S170 and TP53 were more common in South Korea.!'

With regard to MSI immunohistochemistry, the absence of a
standardized reporting format may also partly explain widely
differing reports on the frequency of MSI tumors. Most
published MSI immunohistochemistry studies consider any
nuclear MLH/MSH immunostaining to be positive, however
slight and/or few cells. In other words, there is no gradation of
MSI immunostaining (weak, strong, or moderate), which does
not make much sense given that PCR distinguishes between
high and low MSI.

This unsatisfactory all-or-none reporting format of MSI
immunohistochemistry leaves much room for subjective
interobserver error. What one pathologist considers light or
scanty staining, another may perceive as negative.

However, differences in laboratory methodology alone do
not adequately explain the widely differing proportions of
MSI gastric carcinomas across the globe. An international
study using the same PCR technique in three different
countries on three different continents found wide disparities
in MSI GC — 7% in USA, 15% in Columbia, and 50% in
South Korea.[!

Some of the reported global MSI GC disparities reflect
differences in genetics and dietary/other environmental
etiological factors among different populations, which, in
turn, lead to activation of different molecular pathways (MSI,
non-MSI) in gastric carcinogenesis.['*] Similar to GC,
colorectal cancer (CRC) cases in Africa have been found to
present few decades earlier and with more advanced disease at
presentation. This has led to the postulation of the hypothesis
that these cancers likely have different tumor biology and by
extension different molecular signature in native Africans.!'!%
For example, the frequency of MSI in CRC in Caucasians has
been reported as 10%—15%.1"% This figure is significantly lower
than the 23% and 34.5% reported in Ibadan and Ife.l'"181 A
study by Raskin ef al. in Ghana reported a frequency of 41%
MSI in CRC.[" The relatively high MSI frequency observed
in the two cancers in Africans, as compared to Caucasians,
serves to strengthen the hypothesis of a unique tumour biology
in black population.

Determining MSI status is not just an academic exercise, but
is relevant to patient management as MSI is said to be a good
prognostic factor, thus requiring less aggressive treatment.*2

Table 2: Pattern of immunohistochemical expression of hMLH1/hMSH2

Expression pattern MMR protein Total
hMLH1 and hMSH2 hMLH1 hMSH2

Intact expression (MSS) 28 (100) - - 28 (100)

Loss of expression (MSI) 9 (45) 3(15) 8 (40) 20 (100)

MMR: Mismatch repair, MSS: Microsatellite stable, MSI: Microsatellite instability
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Table 3: Staining intensity pattern for the 48 cases

Antibodies Staining intensity Negative
1+ 2+ 3+

MLHI 17 13 6 12

MSH2 19 8 4 17

Given the poor long-term follow-up of patients in our center,
as in most other parts of the country, we could not evaluate
the relationship of MSI to GC survival. Hence, we could not
confirm or refute it as a good prognostic indicator in our center.

A Japanese study, however, contradicts MSI as good
prognosticator as it associated MSI with advanced
GC.P Hence, they posited that MSI is a late consequence of
gastric carcinoma tumor progression.

This suggests that MSI patients should on the average be
older than non-MSI GC patients, which is not supported
by this study. The mean age of MSI GC patients in this
review (53.3 years) was not significantly different from
non-MSI GC patients (51.7 years). Not surprisingly, an
American study by Strickler et al. published the same year as
the study by Chong JM et al, came to the opposite conclusion-
that MSI occurs early in tumor progression of GC.1?!*?!

With regard to histology, three quarters of MSI GC s in this
study were intestinal (tubular). This is consistent with most
published reports.®?!" A notable exception was a German study
that reported slightly more diffuse carcinomas in MSI GCs. 324

CoNncLusIoN

Although the sample size of this study is small, it nonetheless
provides useful insight and baseline data on MSI gastric
carcinoma in Kano. MSI comprised four out of ten of gastric
carcinomas in Kano, which should imply good prognosis for
the affected patients. Unfortunately, because of poor follow-up,
this is difficult to ascertain. Given the widely disparate data
on the relative frequency of MSI GC, there are still many
unanswered questions. Further studies are therefore required;
particularly, as such in depth MSI studies could reveal avenues
for targeted therapy with improved survival.
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