Pror. PIRRO PRIFTI

8. PD Waite (1985). «Malignant hyperthermia in a patient receiving nitrous oxide». Journal of
Oral and Maxillofacial Surgery 43 (11): 907-909. PMID 3863903.

9 .H Rosenberg, N Sambuughin, S Riazi, R Dirksen (2013). «Malignant Hyperthermia
Susceptibility». GeneReviews. PMID 20301325.

10. Gillard E, Otsu K, Fujii J, Khanna V, de Leon S, Derdemezi ], Britt B, Duff C, Worton R,
MacLennan D (1991). «A substitution of cysteine for arginine 614 in the ryanodine receptor
is potentially causative of human malignant hyperthermia». Genomics 11 (3): 751-5.
doi:10.1016/0888-7543(91)90084-R. PMID 1774074.

11. Galli L, Orrico A, Lorenzini S, Censini S, Falciani M, Covacci A, Tegazzin V, Sorrentino V
(2006). «Frequency and localization of mutations in the 106 exons of the RYRI gene in 50
individuals with malignant hyperthermia». Hum Mutat 27 (8): 830. doi:10.1002/humu.9442.
PMID 16835904.

12. Balog E, Fruen B, Shomer N, Louis C (2001). “Divergent effects of the malignant hyperthermia-
susceptible Arg(615)-->Cys mutation on the Ca(2+) and Mg(2+) dependence of the RyR1”.
Biophys ] 81 (4): 2050-8. Bibcode:2001Bp]....81.2050B. doi:10.1016/S0006-3495(01)75854-7.
PMC 1301678. PMID 11566777.

13. Yang T, Ta T, Pessah I, Allen P (2003). “Functional defects in six ryanodine receptor
isoform-1 (RyR1) mutations associated with malignant hyperthermia and their impact on
skeletal excitation-contraction coupling”. ] Biol Chem 278 (28): 25722-30. doi:10.1074/jbc.
M302165200. PMID 12732639.

14. Monnier N, Procaccio V, Stieglitz B, Lunardi ] (1997). “Malignant-hyperthermia susceptibility
is associated with a mutation of the alpha 1-subunit of the human dihydropyridine-sensitive
L-type voltage-dependent calcium-channel receptor in skeletal muscle”. Am ] Hum Genet 60
(6): 1316-25. doi:10.1086/515454. PMC 1716149. PMID 9199552.

15. The R1086C mutant has never been published, but has nevertheless been referenced multiple
times in the literature, e.g. Jurkat-Rott K, McCarthy T, Lehmann-Horn F (2000). «Genetics
and pathogenesis of malignant hyperthermia». Muscle Nerve 23 (1): 4-17. doi:10.1002/
(SICI)1097-4598(200001)23:1<4::AID-MUS3>3.0.CO;2-D. PMID 10590402.

16. Weiss R, O>Connell K, Flucher B, Allen B, Grabner M, Dirksen R (2004). “Functional analysis
of the R1086H malignant hyperthermia mutation in the DHPR reveals an unexpected
influence of the I1I-IV loop on skeletal muscle EC coupling”. Am ] Physiol Cell Physiol 287 (4):
C1094-102. doi:10.1152/ajpcell.00173.2004. PMID 15201141.

17 ] Fujii, K Otsu, F Zorzato, S de Leon, VK Khanna, JE Weiler, P] O>Brien and DH MacLennan
(1991). «Identification of a mutation in porcine ryanodine receptor associated with malignant
hyperthermia». Science 253 (5018): 448-451. Bibcode:1991Sci...253..448F. doi:10.1126/
science.1862346. PMID 1862346.

18. Aleman M, Nieto JE, Magdesian KG (2009). “Malignant hyperthermia associated with
ryanodine receptor 1 (C7360G) mutation in Quarter Horses”. ]. Vet. Intern. Med. 23 (2): 329-
34.doi:10.1111/.1939-1676.2009.0274.x. PMID 19220734.

94 MEDICUS / No. 1, 2018

Her2 In Gastric Cancer In Albania

__ Prof. Ass. Majlinda Ikonomi

ONCOLOGY SERVICE, NUHC ‘MOTHER THERESA”

_ Dr. Shahin Kadare

D1agNosTIC MORPHOLOGIC LABORATORY LDM, TIRANA, ALBANIA

______ Blerina Cela
ONCOLOGY SERVICE, NUHC ‘MOTHER THERESA”

General background

Gastric cancer (GC) is the fourth most common cancer in Albania. HER2-positivity
rates in GC are reported with a wide range. There is no data for it in Albania.

Materials and method

A total of 192 patients, with primary GCs was retrospectively analyzed for HER2
overexpression by IHC. Dual SISH, was used in only 20 GCs with equivocal results.
We dispersed HER?2 results by: gender and age, histopathological diagnosis and
stage, type of the specimen. The results were compared.

Results

We examined by IHC 73.4% (141 cases) surgical and 26.5% endoscopic biopsies:
18.4% (26 cases) and 15.7% (8 cases) HER2 3+, respectively. HER2 overexpression
(3+) was detected in 17.7% (34 cases). HER2 equivocal (2+) was detected in 24.5%
(47 cases). 17.8% , 14%, 4.7% were respectively intestinal type, diffuse, signet ring
and the rest adenocarcinoma NOS. GC prevailed in the group age of 61-70 yrs
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(31.70%; ), followed by 51-60 yrs (25%), 22.9% in 71-80-yrs. 20 cases analyzed by
SISH, showed Her2 amplification in 40% (8cases). Economical restrictions and
problems with preanalytical phase made it impossible to evaluate by SISH all 20
cases.

Conclusion

17.7%of Albanian patients with primary GC were HER2-positive on IHC. There is
no difference in biopsy and surgical specimen results. Economical restrictions can
influence the results.

General background

Gastric adenocarcinoma is one of the most frequent neoplasms in the world. Its
incidence varies from country to country, having higher incidences in Japan,
Chiles, Finland, and a low incidence in Thailand and in most parts of Africa. In
United States, the incidence of gastric cancer has decreased during the last 50 years
and actually it has an incidence of 10 cases per 100 000 inhabitants.'

In Albania, in 2008, the population was 3,170,048. According to INSTAT 45%
of the population lives in the urban areas, 55% lives in the rural areas. The median
survival age is 72.1 years for males and 78.6 years for females (2005-2008). Gastric
cancer has a survival rate of 5 years of approximately 5-20%. Yet, there is no
standard chemotherapy for patients with gastric cancer in the world.

In patients without metastasis and with tumors resectable by surgery, the main
therapy (with curative purpose) is surgical excision, followed by chemotherapy
or radiotherapy, according to the stage and type of tumor. The carcinomas of the
antrum, body and fundus can be divided in two main histologic types: intestinal
and diffuse (Lauren classification) which have different causes, different precursor
lesions and different growth rates. *

The terminology used and the histopathologic evaluation have interobserver
subjectivity mostly for two important elements of carcinogenesis, that are, atrophy
and dysplasia. Microscopically, even in the early gastric cancer, also in the advanced
forms, the histologic aspect is similar, with glands being from well differentiated,
to moderately and poorly differentiated. There is also a subtype with cells with the
aspect of “signet ring”’ There aren’t yet specific molecular markers for the diagnosis
of gastric cancer, even though the later is rarely a challenge for the pathologist. The
amplification of HER2/Neu seems to be a marker of the ability to metastasize and
a marker of poor prognosis. This can result in an effective target for the therapies
with molecular base.?
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Materials and method: We have conducted an epidemiologic study on
the status of HER2 in gastric cancer in our country. This is a retrospective and
prospective study, that consists in the collection of 192 cases (paraffin blocks)
of endoscopic biopsy specimens, but also in surgical specimens of two central
laboratories of Pathologic Anatomy (Laboratory of Morphologic Diagnosis and
the Central Laboratory of Pathologic Anatomy, NUHC “Mother Theresa”). All the
samples were examined for the expression of HER2 with immunohistochemical
method and some with HER2/SICH. We have analized the data of the pathologic
reports to check the correlation between the presence of HER2 expression and
clinical-pathologic features. The immunohistochemical exam is performed with
the manual method with the antibodies HercepTest™ (Dako), but also with the
automatized method with BenchMark XT with the antibody anti-HER-2/neu
(4B5) Rabbit Monoclonal, also SISH utilizing INFORM HER2 DNA Probe. All
the data were analized utilizing Microsof Excel.

Results: From 192 cases examined, the demographic data show a median age
of approximately 58.4 years, predominantly of the group age 6-71 yo (Table 1).
In all the cases examined, 69 cases (35%) were endoscopic samples and 123 cases
(65%) were surgical specimens. 9 cases (4.7%) were T4, 91 cases (47.4%) were T3,
23 cases (11.98%) were T2 and 69 cases (35%) had no tumor stage (corresponding
to endoscopic biopsies). From all the cases examined with immunohistochemistry
for HER2, HER2 0 was found in 53 cases, HER2 1+ in 57 cases, HER2 2+ in 47
cases and HER2 3+ in 34 cases. In 47 cases that resulted HER2 2+ (equivocal),
which were impossible to be defined with immunohistochemistry for the status
of amplification of HER2 gene, we have performed SISH for 20 cases, with the
following results: SISH positive in 8 cases (17%) and SISH negative in 12 cases
(15.5%) (table 2).

After correlating the histologic subtype with HER2 expression, it resulted that
poorly differentiated adenocarcinomas (G3) had overexpression of HER2 (Her2 3+)
more than well differentiated ones (G1) (respectively 23.5% vs.11.7%). Mucinous
adenocarcinomas mostly have no amplification of HER2 gene, respectively 15.2%
Her2 0 and 3.5% Her2 1+, and zero cases with Her2 3+. Similar data are also for the
carcinoma with signet ring cells, 2.9% of which being Her2 3+ and 8.4% Her2 0.

Also, even though intestinal type adenocarcinomas have a favorable prognosis
in comparison to diffuse subtype, in our study, 8.8% of the cases with intestinal
type cancer had amplification of HER2 gene and 20.4% of diffuse infiltrative
carcinomas don’t have amplification of HER2 gene (table 3).

After correlating the expression of HER2 with pathologic stage, we found no
significant difference between the stage and expression of HER2 (HER2 3+) in our
study ( (T4 2.9%, T3 35.3%, T2 8.8% and 52.5% not specified).
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TABLE 1,2,3 of median age, dispersion of Her2
and correlations with the histologic type and stage.
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Discussion: In patients with gastric cancer and gastroesophageal cancer, the
amplification of HER2 identifies the patient that will benefit from therapy with
Trastuzumab. The evaluation of HER2 status is, however, influenced by the
preanalytic and postanalytic parameters, as reported also for breast cancer. >

In a study of Kapelessor et.al, from 5426 tissue fragments examined with
microprobes, HER2 was found mostly expressed in intestinal type and in the cancers
oflow grade and had no correlation with the age, gender, stage, and tumor location.
Even in a study of Moelans CB and co., it was seen a low expression of HER2 in
early gastric cancer. In our study the data are different, with amplification found
in poorly differentiated subtypes and intestinal subtype. The abovementioned data
can be explained with the biologic characteristics of gastric cancer in our country,
or, another hypothesis, can be also not standardized protocol of TNM reporting
system that produces variables that can influence the result. However, 17,7% of our
cases express HER2 and can be a group that can benefit from targeted therapy.?

FIGURE 2 The difference of expression of HER2 in gastric cancer and breast cancer.
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The evaluation of HER2 is done utilizing microscopic examination through
a semiquantitative method, based in the intensity of staining of the nuclear
membrane, also the stain of the entire perimeter of this membrane. There is a
difference of evaluating HER2 in the materials from breast cancer and gastric
cancer. This difference is reflected also in the guidelines published for this exam. ¢

In endoscopic biopsies, which are small biopsies with crush artifacts, especially
in the periphery of the tissue, with inflammatory infiltrates, HER2 score can be
influenced by artifactual changes. Even in the guidelines, there is a difference
of interpretation of small endoscopic biopsies and surgical specimens. In our
study there is no significant difference of expression of HER2 (HER2 3+) among
endoscopic biopsies and surgical specimens (respectively 15 and 19 cases, figure 2).
In gastric cancer, the status of HER2, at least partially, is influenced by the variation
in the methodology used, in the instruments and the experience of the technician
that perform the test.”

One of the main reasons of our study in both labs was exactly the quality
control done utilizing the comparison of the results among the laboratories and
the methods used by each. In one study of Riischoff | et al., there is a variability
between immunohistochemistry and SISH. ®

In one study of Mrklic et al., to evaluate HER2 in gastric cancer and its scoring
system and to standardize the method, the results of IHC method were compared
to SISH, not only inside the laboratory, but also among different centers that have
participated in this study. °

Conclusion: The examination of HER2 is performed from nearly a decade in
Albania, mostly for gastric cancer. It has changed from manual to automatized
method. Mostly, this exam was performed only in one laboratory that was the
central laboratory of immunohistochemistry. actually, new centers are being
developed. HER?2 is expressed approximately in 30% of the patients with breast
cancer and in 17.7% of the patients with gastric cancer. Sharing the methodology
among the laboratories will improve quality assurance for HER2 testing.
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