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Abstract 

 

Background: Gastric cancer is the one of the leading causes of cancer related death 

worldwide. Epidermal growth factor receptor (EGFR) is a transmembrane receptor 

which is associated with cell survival, proliferation and inhibition of apoptosis. 

Recently there has been an increase in interest to know the association of Human 

Epidermal Growth Factor Receptor-2 (HER2) with gastric cancer. This study is aimed 

to assess the incidence of HER2 positivity in a patient cohort who have undergone 

surgical resection for gastric cancer in India. 

 

Type of study: Prospective observational study. 

 

Materials and Methods: 53 patients who underwent gastrectomy for carcinoma 

stomach were tested for HER2 positivity in the resected specimen. Representative 

tissue bits from the tumor were collected and processed. The processed tissue was 

tested using immunohistochemistry (IHC) on a Ventana Benchmark-XT fully 

automated machine.  
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Results: From the data that was collected, HER2 was positivity was seen in at least 4 

of the 53 gastrectomy specimens amounting to a prevalence of 7.5%. A further 11% 

of the cases were equivocal for HER2 positivity and would have required additional 

testing (FISH, SISH) to confirm or deny HER2 positivity. Due to cost constraints, this 

could not be done.  

 

Conclusion: This study has shown the positivity of HER2 overexpression among 

patients diagnosed with gastric cancer and underwent surgical resection to be in the 

range of 7.5 to 18 %. Most of the literature on this topic pegs the rate between 7% - 

34% and our study confirms the rate of HER2 positivity among patients with gastric 

carcinoma in the Indian subcontinent is similar to what is found in other parts of the 

world. 
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Stomach Cancer is one of the common malignancies affecting people worldwide. Its 

survival rate is relatively lower as compared to many other cancers, owing in part to 

late diagnosis, lack of a screening program in most countries (Japan being an 

exception), limited effectiveness of treatment options and relatively obscure 

symptoms, especially in the early stages. Due	   to	   the	   aggressive	   nature	   of	   the	  

disease	  and	  also	   the	  need	   for	  newer	   treatment	  modalities,	  death	  due	   to	  gastric	  

cancer	   ranks	   to	   be	   the	   second	   most	   cause	   of	   cancer	   related	   mortality.	    The 

worldwide incidence of stomach cancer is gradually declining or stable (based on 

geographical location).   

 

The case to fatality ratio of stomach cancer is more than what it is for other common 

malignancies like colon, breast and prostate cancers1. Being one of the major cause of 

cancer related fatality; newer treatment options for stomach cancer are a hot topic of 

research in scientific circles. One of the newer options being proposed as an effective 

adjuvant therapy is molecular targeted therapy targeting the HER 2 receptor. 

 

Trastuzumab, the commercially available HER 2 receptor inhibitor has been approved 

for use in metastatic stomach cancer in patients who overexpress the HER 2 protein.2 

There are only few studies available in the literature that has looked at the incidence 

of HER 2 positivity in gastric cancer in the Indian population.  The aim of the study is 

to measure the HER 2 positivity rate in patients who underwent surgical resection for 

stomach cancer. 
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Aim 

 

 

To determine human epidermal growth-factor receptor 2 

(HER2) protein-overexpression frequency in patients operated 

for gastric carcinoma  
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Objectives 

 

 

 

 

1. To determine human epidermal growth-factor receptor  

(HER2) protein-overexpression frequency in patients operated 

for gastric carcinoma in an Indian population. 

 

2. To determine the correlation of HER-2 positivity with 

pathological findings and other factors.  
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Epidemiology 

Stomach cancer is the fifth most common type of cancer in the world. However, it is 

the second leading cause of cancer related deaths worldwide3.  The overall 5-year 

survival rate of stomach cancer in spite of treatment is only 20-30%4,5. The major 

reason for this high mortality in patients with gastric cancer is due to late and the 

aggressive nature of the disease.  

In India, Gastric cancer is the leading cancer among males in South India. Overall it is 

the 9th leading cause of cancer among males and 12th most  common  cancer in 

females 6. However, this data is based on hospital-based registries and a significant 

proportion of cancer-affected population that does not seek appropriate healthcare 

may be missed.  Another study places carcinoma stomach as the 5th most common 

cancer in males. 7 5-year survival of as low as 6% has been reported from India8.  

 

 

Anatomy & Physiology 

Stomach is a dilated portion of the proximal gastrointestinal tract, which is continuous 

with the esophagus proximally, and the duodenum distally. It functions as a reservoir 

for food that is ingested recently and also initiates the process of digestion. The 

ingested food is released downstream in a controlled fashion, as the capacity of the 

duodenum is much smaller. In the adult the length of the stomach is around 25 cm and 

has a capacity of around 1.5 to 2 liters. The stomach can be divided into four parts: 
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CARDIA: the part of the stomach that surrounds the cardial orifice. 

FUNDUS: the proximal part of the stomach above the level of its junction with the 

oesophagus. 

BODY: the part of the stomach that lies between the fundus and the pyloric antrum. 

This constitutes to the major portion of the stomach. 

PYLORUS /ANTRUM: the pyloric antrum leads to the pyloric canal. 

 

The stomach has two curvatures namely the lesser and the greater. The lesser 

curvature is much shorter than the greater curvature and is concave. The incisura 

angularis along the lesser curve marks the junction of the body and the pylorus. In 

view of its short length, tumours along the lesser curve often warrant a total 

gastrectomy. The greater curvature forms the longer convex border of the stomach. 

 

The wall of the stomach has four layers namely the mucosa, submucosa, muscularis 

propria and serosa. The anterior peritoneal lining is part of the greater sac and the 

peritoneal lining on the posterior wall forms part of the lesser sac. There is very little 

peritoneal lining on the posterior aspect of the gastroesophageal junction. 
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Fig 1: Anatomy of the stomach  

 

There are five major types of epithelial cells lining the stomach extending to the 

gastric pits and the glands: 

1. MUCOUS CELLS: secrete alkaline mucus that protects the epithelium  

2. PARIETAL OR OXYNTIC CELLS:  secrete hydrochloric acid and intrinsic 

factor 

3. CHIEF CELLS: secrete pepsin 

4. G CELLS: secrete the hormone gastrin 

5. OTHER ENTEROENDOCRINE CELLS: secrete hormones like histamine, 

endorphins, serotonin, cholecystokinin and somatostatin 
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Blood supply of stomach 

	  

The	  stomach	  is	  supplied	  by	  the	  coeliac	  axis	  through	  its	  different	  branches.	  There	  

are	   four	   major	   arteries	   that	   supply	   the	   stomach	   namely	   the	   right	   gastric,	   left	  

gastric,	   right	   gastroepiploic	   and	   left	   gastroepiploic.	   There	   is	   extensive	  

communication	   between	   these	   vessels.	   Most of the blood is supplied by 

anastomoses formed along the lesser curvature by the right and left gastric arteries 

and along the greater curvature, by the right and left gastro-epiploic arteries. The 

fundus and upper body of stomach receive blood from the short and posterior gastric 

arteries, branches of the splenic artery9. 

 

 

 

 

Fig 2: Blood supply of the stomach 9 

 



	   11	  

Lymphatic drainage of stomach 

The lymphatic drainage of the stomach drains into four zones of lymph nodes. The 

superior gastric group drains lymph from the upper lesser curvature into the left 

gastric and paracardial nodes. The supra-pyloric group of nodes drains the antral 

segment on the lesser curvature of the stomach into the right suprapancreatic nodes. 

The pancreaticolienal group of nodes drains lymph high on the greater curvature into 

the left gastroepiploic and splenic nodes. The inferior gastric and subpyloric group of 

nodes drains lymph along the right gastroepiploic vascular pedicle. Lymphatics from 

these four zones of lymph nodes finally drain into the celiac group and into the 

thoracic duct.10 

 

 

  

 

Fig 3: Lymphatic drainage of the stomach10 

 



	   12	  

 

 

Lymph node stations 

The	   Japanese	   gastric	   cancer	   group	   has	   numbered	   the	   various	   groups	   of	   lymph	  

nodes	  that	  drain	  the	  stomach	  as	  shown	  in	  the	  illustration	  below.	  According	  to	  the	  

type	  of	   lymph	  node	  dissection	  the	  type	  of	  surgical	  resection	  has	  been	  classified	  

into	  D0	   to	  D3.	   	   The	   groups	   of	   nodes	   removed	   in	   each	   of	   these	   resections	  vary	  

according	  to	  the	  location	  of	  the	  primary	  tumour	  in	  the	  stomach.	  9 

 

 

Fig 4 : Lymph node stations of the stomach10 
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Lymph node station number Description 

1 Right  paracardial 

2 Left  paracardial 

3 Lesser  curvature 

4sa Short gastric 

4sb Left  gastroepiploic 

4d Right  gastroepiploic 

5 Suprapyloric 

6 Infrapyloric 

7 Left gastric artery 

8a Anterior common hepatic 

8p Posterior common hepatic 

9 celiac artery 

10 Splenic  hilum 

11p Proximal  splenic 

11d Distal  splenic 

12a Left  hepatoduodenal 
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12b,p Posterior  hepatoduodenal 

13 Retropancreatic 

14v Superior  mesenteric  vein 

14a Superior mesenteric artery 

15 middle  colic 

16a1 aortic hiatus 

16a2,b1 Para-aortic, middle 

16b2 Para-aortic, caudal 

 

Table 1: Lymph node stations of the stomach 
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Risk Factors for gastric carcinoma 

 

1. Helicobacter pylori infection:  Infection with H. pylori is one of the most 

important risk factor for gastric carcinoma11. The virulence of H.pylori and its 

ability to induce gastric neoplasms is related to the CagA gene12. Ghoshal et 

al. reported the frequency of H.pylori was same among cases of gastric 

neoplasm and controls (78% vs 80%).  However, the controls had higher 

levels of anti-CagA IgG (89% vs 76%) 13.  Currently, approximately 50 per 

cent of the world’s population is infected by H. pylori. The prevalence of H. 

pylori infection varies markedly in different countries in Asia with 

seroprevalence rates higher in developing countries than in industrialized, 

developed nations.14  

   

2. Dietary Factors: Dietary factors play an important role in the      

pathogenesis of gastric cancer. Salt, spicy food, dried fish, high carbohydrate 

diet etc. have been implicated in increasing the risk of gastric carcinoma15–18.  

 

             3. Tobacco use: Tobacco use is an independent risk factor in development of        

gastric carcinoma. Both smoked and smokeless tobacco have been reported to 

be related to gastric carcinoma17–19Excessive use of tobacco has been found to 

be associated with high occurrence of gastric cancer in people living in the 

state of Manipur.20 

 

           4. Alcohol use:  Alcohol use has also been shown to increase gastric carcinoma   

risk even though it is not an independent risk factor18. 
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           5. Genetic factors: Pleomorphisms in interleukins, Glutathione-S-transferase, 

N-acetyltransferase, XRCC1 genes have also been reported to play a role in 

pathogenesis of gastric cancers21,22. E-cadherin is critical for the maintenance 

of tissue architecture due to its role in cell-cell adhesion. E-cadherin mutations 

are the genetic cause of Hereditary Diffuse Gastric Cancer (HDGC).23 

Syndromes like familial gastric cancer syndrome, Lynch syndrome, juvenile 

polyposis syndrome and Puetz-Jeghers syndrome increase the lifetime risk of 

these patients developing gastric cancer. 

 

6. Previous operations on the stomach: Patients who have undergone 

previous gastric operations (Gastrojejunostomy, Gastric resection etc.) are at a 

higher risk of developing stump carcinoma. 
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Treatment of gastric carcinoma 

  

Surgery: 

 

The primary modality of treatment of gastric carcinoma is surgical resection. 

Adjuvant chemotherapy has been shown to improve survival. However, despite the 

best treatment, the mortality rates continue to be high.  The surgery of choice is 

resection of the affected part of the stomach with healthy margins along with lymph 

nodal dissection. Often the whole stomach needs to be resected, especially in cases of 

proximal gastric cancers. The extent of lymph nodal dissection is still a matter of 

controversy. Three types of lymph node dissection (D) are described. The	  standard	  

curative	   resection	   for	   carcinoma	   stomach	   is	   called	  D2	   resection.	   As	  mentioned	  

before,	   the	   nodes	   removed	   in	   this	   operation	   are	   different	   according	   to	   the	  

location	   of	   the	   tumour.	   The	   classical	   D2	   operation	   described	   by	   the	   Japanese	  

includes	   resection	   of	   the	   tail	   of	   the	   pancreas	   along	   with	   the	   spleen.	   Since	   the	  

morbidity	  of	  this	  operation	  is	  high	  the	  western	  world	  follows	  a	  lesser	  operation	  

termed	  D1+. 

1. D1, in which perigastric lymph nodes i.e. stations1 to 7 are removed (N1 

level). 

2. D2, in which perigastric lymph nodes are removed as well as those located 

along the main arterial vessels i.e. stations 7 to 12 (N2 level).  

            3.  D3, in which stations 13 to 16 are removed as well as those mentioned 

before (N3 level)24	  	  

The term D0 resection refers to any resection where the lymph node dissection is less  

than D1 
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The European literature favors a relatively conservative approach with D1-D2 

resections while the Japanese literature favors a more radical approach with D2-D3 

resections being the standard of care25–27. 

 

Adjuvant treatment modalities: 

Patients diagnosed to have gastric cancer have an overall survival of only around 15 

to 20%. The reason for this may be due to the late presentation of symptoms and also 

the aggressive biology of the disease resulting in a high rate of recurrence of disease 

after optimal resection. This has necessitated the need for more than one modality of 

treatment.  The common adjuncts to surgical treatment in the management of cancer 

stomach include chemotherapy, radiotherapy and the use of targeted therapy using 

monoclonal antibodies. These may be used either as monotherapy as well as in 

combination either before or after surgical resection based on the clinical stage at 

presentation. 

 

1. Chemotherapy:  

Chemotherapy as an adjuvant treatment option has been on use for the past 30-40 

years. It has also been used in a neo-adjuvant setting lately with some promising 

results. The 2014 NCCN guidelines favor chemotherapy in both adjuvant as well as 

neo-adjuvant setting2. The commonly used chemotherepeutic agents are 5-Fluro 

Uracil, Capecetabine, Cisplatin, Oxaliplatin, Leucovorin, Paclitaxel, Docetaxel, 

Epirubicin and Irinotecan. 
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Radiation therapy:   

Preoperative chemoradiation therapy has been recommended in GEJ tumors2. Its use 

in gastric carcinomas has still not been universally accepted though studies have 

shown improved respectability and survival rates28,29. Its use post operatively has 

been well accepted with a meta-analysis showing improved survival benefit30. 

 

Targeted therapy: 

With the advent of molecular biology, the interest in targeted therapy for advanced 

gastric cancer has increased. The main targets have been Human epidermal growth 

factor receptor 2 (HER 2) and vascular endothelial growth factor receptor 2 (VEGF 

2). The targeting molecules for HER 2 and VEGF 2 are Trastuzumab and 

Ramucirumab respectively. There are recent and ongoing studies to assess the 

efficacy of these newer forms of therapy31,32. 
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Human epidermal growth factor receptor 2 (HER 2) 

The HER2 protein (also known by other names like p185 or ErbB-2) is a 185-kDa 

transmembrane tyrosine kinase receptor.  It is a part of a family of 4 receptors 

(ErbB1-4), which play a role in cancer pathogenesis. HER2 was initially discovered 

in 1982.  In 1985, it was found to be amplified in breast carcinoma. HER2 was the 

first molecule to be the focus of targeted therapy in a solid tumor. It was targeted with 

Trastuzumab, which was approved by FDA for metastatic breast cancer in 1998.  It 

was approved for adjuvant treatment of breast cancer in 2006. 

 

HER 2 protein is encoded by the HER 2  (also known as ErbB-2) proto-oncogene 

located on the long arm of chromosome 1733.  All 4 members of the ErbB family play 

a role in cancer progression by forming homo-dimers with another similar molecule 

or a hetero-dimer with other members of ErbB family.  Except HER 2, all other 

dimerizations are ligand induced.  However, HER 2 can dimerize without a ligand and 

hence it is the preferred dimerizing partner for other members of the ErbB family. 

HER 2 receptor plays an important role due to the fact that this receptor is 

constitutively active as a result of its special conformation. Upon over-expression, the 

ErbB 2  (HER 2) receptor is a preferred binding partner for the other family members 

and triggers signal transduction, which affects cell growth, apoptosis, metastasis and 

angiogenesis in breast cancer. Studies suggest that the HER2 receptor plays a similar 

role in gastric cancer. Due to this unique property, it is a major driver in tumor 

proliferation and cancer cell survival. 34,35 Therefore HER 2 is a prime target in 

appropriately selected patients.  
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HER 2 overexpression in gastric carcinoma was first described in 1986.36. In 

literature, the overexpression of HER 2 has been reported in the range of 7% to 

44%.31,37. It has been shown to be associated with a worse prognosis38.  A landmark 

trial using trastuzumab as a therapeutic option in carcinoma stomach was the ToGA 

study. The results of this study showed improved survival in patients with gastric 

carcinoma who received trastuzumab in addition to chemotherapy as compared to 

chemotherapy alone31. 

 

Based on the results of the ToGA trial, FDA approved the use of trastuzumab in 

metastatic gastric cancer as an adjunct to chemotherapy. HER 2 testing and 

Trastuzumab have also been included in the NCCN guidelines for treatment in 

metastatic gastric cancer2.  

 

Studies are currently underway in assessing the role of trastuzumab in non-metastatic 

gastric cancer39–41. Phase 2 trials have shown promising results in treatment of 

advanced gastric carcinoma with trastuzumab in addition to standard chemotherapy. 

A recent study  (HERBIS-1) showed  promising anticancer activity and well 

manageable side effects.42 Another trial showed significantly improved response rates 

and disease control rates in patients with advanced gastric carcinoma who were 

treated with trastuzumab in addition to standard chemotherapy as compared to 

chemotherapy alone43. 

 

It is likely that in the trastuzumab may form an important part of treatment of non-

metastatic gastric cancer in the near future.  
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Fig 5 : HER family receptors consist of four members, HER1/EGFR, HER2/NEU, 

HER3 and HER4. The EGF ligand binds the extracellular domain of the EGFR or 

HER2 receptors, and the intracellular domain has intrinsic tyrosine kinase activity. 

Upon ligand binding, receptor dimerization occurs with activation of the tyrosine 

kinase leading to intracellular signaling.44 
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ToGA (Trastuzumab for Gastric Carcinoma) trial 

This was a phase 3, open-label, randomised controlled trial.  Patients with 

histologically confirmed inoperable locally advanced, recurrent, or metastatic 

adenocarcinoma of the stomach or gastro-oesophageal junction were included in the 

study.  The study has shown that in patients with advanced gastric or gastro-

oesophageal junction cancer, addition of trastuzumab to chemotherapy significantly 

improved overall survival compared with chemotherapy alone. Median overall 

survival was 13·8 months in those assigned to trastuzumab plus chemotherapy as 

against 11·1 months in those assigned to chemotherapy alone (p=0·0046 )31. 

 

Study in Indian population 

 

There has been one Indian study till date that has looked at the percentage of HER 2 

positivity in gastric cancer patients in India. However, the sample size of the study is 

relatively small. This study reported a HER-2 positivity of 44% among Indian 

patients, which is much higher than the percentage mentioned in the literature. 

 

Hence, there was a need for further research in this direction in India37. There is 

another ongoing study to assess the frequency of HER 2 positivity in Indian patients 

affected with gastric cancer45. 
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Testing for HER2 

HER2 over-expression in a tumor can be measured using various methods. The most 

commonly used method is immunohistochemistry (IHC). Other methods include 

fluorescence in-situ hybridization (FISH), silver in-situ hybridization (SISH) and 

chromogenic in-situ hybridization (CISH).  As of today, FISH remains the gold 

standard although IHC has shown up to 95% concordance with FISH.46 

 

Details of IHC staining 

Immunohistochemistry is a technique for identifying antigens by means of antigen-

antibody interactions. Sections of tissue are treated with primary antibodies against 

the target antigen. Following that, the specimens are washed and a secondary 

antibody against primary antibody is added.  Usually, these secondary antibodies are 

conjugated to biotin. Biotin is a vitamin with an extremely high affinity for a protein 

molecule called streptavidin.  A complex made of streptavidin and peroxidase enzyme 

is used for staining. The addition of a chromogenic substrate such as 

diaminobenzidine (DAB) or  oraminoethylcarbazole (AEC) leads to the typical 

staining pattern that reflects the distribution of the target antigen in the tissue 

sample.47 

 

Most of the commercially available kits used to study the immunohistochemistry 

(IHC) for HER 2, use rabbit monoclonal antibody (clone 4B5) directed against the 

HER 2 receptor.48 
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Interpretation of IHC staining 

Hoffman et al have proposed clearly defined grading criteria for HER2 staining in 

gastric cancer, which is different from the criteria, used for breast cancer staining. 49 

There were differences in the interpretation of biopsy and resection specimen. Based 

on the staining pattern, four scores namely 0, 1+, 2+ and 3+ are given. 

 

0 and 1+ staining is considered negative for HER 2. 

3+ staining as per the given criteria is considered positive for HER2. 

2+ staining is classified as equivocal and requires further testing by means of alternate 

methods like fluorescence in-situ hybridization (FISH), silver in-situ hybridization 

(SISH) or chromogenic in-situ hybridization (CISH) 

 

 

 

 

 

The details of the criteria used in the interpretation of HER2 staining are given in a 

table below. 

Staining Surgical specimen Biopsy Interpretation  

 

0 

No reactivity or membranous 

reactivity in <10% of tumour 

cells 

No reactivity or no 

membranous reactivity in 

any tumour cell  

 

Negative  
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Table 2: Immunohistochemistry scoring for HER2 in gastric and gastro-esophageal 

junction cancer 

 

 

 

 

 

1+ 

 

Faint or barely perceptible 

membranous reactivity in ≥10% 

of tumour cells; cells are 

reactive only in part of their 

membrane  

 

Tumour cell cluster with a 

faint or barely perceptible 

membranous reactivity 

irrespective of percentage of 

tumour cells stained  

 

 

 

Negative  

 

 

 

 

2+ 

 

 

Weak to moderate complete, 

basolateral or lateral 

membranous reactivity in ≥10% 

of tumour cells 

 

Tumour cell cluster with a 

weak to moderate complete, 

basolateral or lateral 

membranous reactivity 

irrespective of percentage of 

tumour cells stained 

 

 

 

 

Equivocal  

 

 

 

3+ 

 

 

Strong complete, basolateral or 

lateral membranous reactivity in 

≥10% of tumour cells 

 

Tumour cell cluster with a 

strong complete, basolateral 

or lateral membranous 

reactivity irrespective of 

percentage of tumour cells 

stained 

 

 

 

Positive  
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Trastuzumab 

Trastuzumab is a monoclonal antibody that inhibits the HER 2 receptor. It has 2 

antigen specific sites that bind to the juxtamembrane portion of the HER 2 receptor 

and prevent the intracellular tyrosine kinase part from getting activated. It prevents 

the heterodimerization / homodimerization of HER2 protein moiety thereby 

preventing tumorogenesis.  It also increases antibody-dependent cellular cytotoxicity, 

inhibits HER 2-mediated signaling, and prevents cleavage of the extracellular domain 

of HER 2.50 
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Materials and methods 
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Setting: The study was conducted in the Department of Surgery unit 3 (General 

and Upper gastrointestinal surgery) in collaboration with the Department of 

Pathology, Christian Medical College, Vellore on tumour tissue from patients 

undergoing surgical resection for carcinoma stomach.  Patients diagnosed to have 

carcinoma stomach and planned for surgical resection who consented to take part in 

the study were recruited. After getting informed consent,  patients’ data were filled on 

to the proforma (attached). The resected specimen (which was sent to the pathology 

department for regular histopathology) was also tested for HER 2 positivity using 

immunohistochemistry (IHC).  

 

 

Data Sources/measurement: Patient data  from the completed proforma 

 

Sample size Calculation: 

 

Precision (%) = 5 

Desired confidence level (%)= 95 

Required sample size = 100 

Confidence Level (%)  Sample Size (n)  

 90   70 

 95   100 

 99   173 
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The sample size was calculated using nMaster 2.0 software. The formula used was 

“estimating single proportion”. 

n= 4p(1-p)/d^2 

 

p=7%* 

 

Inclusion Criteria: 

 

Patients operated for biopsy proven gastric carcinoma including proximal, distal and 

gastro-esophageal junction tumors and stump carcinomas and gave consent to be part 

of the study. 

 

Exclusion criteria: 

Patient who did not give consent to participate in the study. 

 

Details of methodolgy 

Patients undergoing surgical resection for gastric and gastro-esophageal junction 

adenocarcinoma and consented to participate in the study were included. Apart from 

routine histopathology, representative tumour tissue from the resected specimen was 

tested for HER 2 positivity using ImmunoHistoChemistry(IHC).  The scoring was 

done based on the HER 2 scoring criteria for surgical specimens as proposed in the 

ToGA trial. IHC was done on using a the Ventana Benchmark-XT fully automated 

machine. The antibody used was the ‘Ventana PATHWAY anti-HER-2/neu(4B5) 

Rabbit Monoclonal Primary Antibody (PATHWAY HER-2 (4B5). HER2 grading in 
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IHC was done as 0, 1+, 2+ and 3+ based on the degree of membrane staining. Tumour 

tissue with scores of 0 and 1+ were interpreted as HER2 negative while a score of 3+ 

was taken as HER 2 positive. 2+ was classified as equivocal. Further tests required to 

confirm or deny the HER 2 presence (for e.g. FISH) were not done on those 

specimens with equivocal results due to cost constraints.  

  

70 patients were recruited into the study. Out of these seventy patients, 56 underwent 

surgical resection and their data were analyzed. 14 patients had to be excluded from 

the study due to different reasons including no operation performed and withdrawal of 

consent. 

 

Out of the 56 patients who underwent resection, HER 2 testing could not be done in 

the tissue specimen of 3 patients due to technical reasons. Data from these three 

patients were excluded from the final analysis of all results when correlating for 

HER2 positivity.  

Statistical Analysis: 

Statistical Analysis was done using SPSS and Microsoft Excel software. Crosstabs,  

Chi-Square test, Logistic regression and other tools were used. 
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Fig 6: Ventana Bench Mark XT fully automated IHC/ISH staining instrument 
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Results and analysis 
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Demography:  

 

 

Gender 

 

 Out of the total of 56 participants,77% were male and 23% were female 

 

 

Gender Frequency Percent 

 

Male 

 

43 76.8 

 

Female 

 

13 23.2 

Total 56 100.0 

 

Table 3: Gender distribution 
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n=56 

Fig 7 : Gender Distribution 

 

 

 

 

 

 

Age:  

 

The mean age of the patients recruited is around 52 years with the youngest being 25 

years and oldest being 78 years. 

 

The mean age of female participants is 41 years, which is lower than the overall 

average suggesting that probably women tend to have carcinoma stomach at a 

younger age. 

 

77%	  

23%	  

GENDER	  DISTRIBUTION	  
male	   female	  
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Mean 

 

52.14 

 

 

Median 

 

52.00 

 

 

Minimum 

 

25 

 

 

Maximum 

 

78 

 

Table 4: Age Statistics 

 

n=56 

Fig 8 : Age groups 

 

 

45%	  

55%	  

Age	  groups	  

<50	  years	  

>50	  years	  
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Place of residence 

 

n=56 

Fig 9: Place of residence 

 

Majority of the patients in the study were found to be from West Bengal. This is a 

reflection of the patient population attending our hospital. Patients from Tamil Nadu 

and Bangladesh were the next in terms of numbers. There was one patient from the 

Middle East. 

 

 

 

1	  
2	   2	  

8	  

2	  
1	   1	   1	  

12	  

1	  

25	  

PLACE	  OF	  RESIDENCE	  
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PRIMARY OBJECTIVE 
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Out of the 56 patients in the study, only 53 could be evaluated for HER 2 status.  

Three patients could not be evaluated due to technical reasons. 

 

 

HER2 Frequency 

 

n=53 

Fig 10 : HER 2 Frequency 

 

 Result                Number        Percentage 

Negative 43 81.1 

Positive 4 7.5 

Equivocal 6 11.3 

Total 53 100.0 

 

Table 5: HER2 Frequencies 

81%	  

8%	  

11%	  

HER2	  Frequency	  
Negative	   Positive	   Equivocal	  
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HER 2 Staining patterns 

 

 

 

 

n=53 

Fig 11: HER 2 Staining Pattern 

 

Staining pattern Frequency Percentage 

0 

1+ 

2+ 

3+ 

Total 

37 69.8 

6 11.3 

6 11.3 

4 7.5 

53 100.0 

 

Table 6: HER 2 staining pattern frequency 

37	  

6	  

6	  

4	  

0	  

1+	  

2+	  

3+	  

HER2	  Staining	  pattern	  
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Fig	  12:	  Strong	  complete	  staining	  of	  >10	  %	  cells.	  	  

HER2	  3+	  at	  10x 
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Fig	  13:	  Strong	  complete	  staining	  of	  >10	  %	  cells.	  	  

HER2	  3+	  at	  40x 
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Fig	  14:	  Weak	  complete	  staining	  of	  >10	  %	  cells.	  	  

HER2	  2+	  at	  10x 
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Fig	  15:	  Weak	  complete	  staining	  of	  >10	  %	  cells.	  	  

HER2	  2+	  at	  40x 
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Fig	  16:	  Weak	  incomplete	  staining	  of	  >10	  %	  cells.	  	  

HER2	  1+	  at	  10x 
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Fig	  17:	  Weak	  incomplete	  staining	  of	  >10	  %	  cells.	  	  

HER2	  1+	  at	  40x 
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Fig	  18:	  No	  staining	  of	  tumor	  cells.	  	  

HER2	  0	  at	  10x 
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Fig	  19:	  No	  staining	  of	  tumor	  cells.	  	  

HER2	  0	  at	  40x 
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Correlation of HER2 positivity with other factors 

 

 

 

n=4 

Fig	  20:	  HER	  2	  positive	  cases	  by	  gender 

 

75% of HER2 positive cases were males. 

75%	  

25%	  

HER2	  Positive	  cases	  -‐	  Gender	  

male	  

female	  
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n=4 

Fig	  21:	  HER	  2	  positive	  cases	  by	  age 

 

 

75% of HER2 positive cases were over the age of 50 years 

25%	  

75%	  

HER2	  Positive	  cases	  -‐	  Age	  

<50	  years	  

>50	  years	  
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n=4 

Fig	  22:	  HER	  2	  positive	  cases	  by	  exposure	  to	  smoking 

 

 

75% of HER2 positive cases were either ex smokers or current smokers.  

25%	  

50%	  

25%	  

HER2	  Positive	  cases	  -‐	  Smoking	  

never	  

ex	  smoker	  

smoker	  
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n=4 

Fig	  23:	  HER	  2	  positive	  cases	  by	  location	  of	  tumor 

 

 

Half of the HER2 positive cases had tumors in the proximal stomach while the other 

half had tumors in the distal stomach. 

50%	  50%	  

HER2	  Positive	  cases	  -‐	  Tumor	  Location	  

proximal	  

distal	  
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n=53 

Fig	  24:	  HER	  2	  positive	  cases	  by	  Lauren’s	  Classification 

 

 

As per Lauren’s classification, 50 % of the cases were diffuse type while the other 

50% were Intestinal type. Diffuse type is generally associated with poorer outcomes. 

 

 

 

 

 

 

50%	  50%	  

HER2	  Positive	  cases	  -‐	  Lauren's	  
classiIication	  

intestinal	  

diffuse	  
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Correlation of HER 2 positivity with other clinicopathologic factors 

 

Logistic regression was done for all variables to assess their relationship with HER2.. 

For the sake of logistic regression, the HER2 positive (3+) and equivocal cases (2+) 

were clubbed together.    

Variable Odds ratio 

(95% 

confidence 

interval) 

p-Value 

Age 2.163 (0.310-

15.077 

0.436 

Gender 3.849 (0.303-

48.928) 

0.299 

Site of tumor 0.731(0.270-

1.982) 

0.538 

Lauren’s 

classification 

0.322(0.069-

1.506) 

0.150 

Smoking  0.941(0.148-

5.999) 

0.948 

Table 7: Multivariate analysis of various factors and their correlation with HER 2 

positivity 

As can be seen from the above table, none of the variables was found to have a 

significant correlation with HER2 positivity. 

 



	   55	  

 

 

 

 

 

SECONDARY OUTCOMES 

 

Symptomatology 

Dyspepsia 
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n=56 

Fig	  25:	  Percentage	  of	  patients	  with	  dyspepsia 

A majority of patients (71%) had dyspepsia as the predominant symptom. 

 

yes	  
71%	  

no	  
29%	  

Dyspepsia	  



	   57	  

  

n=56 

Fig	  26:	  Percentage	  of	  patients	  with	  vomiting 

 

 

57% of the patients gave history of vomiting 

yes	  
57%	  

no	  
43%	  

Vomiting	  
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n=56 

Fig	  27:	  Percentage	  of	  patients	  with	  anorexia 

 

Anorexia was present in almost half the patients (48%) 

yes	  
48%	  no	  

52%	  

Anorexia	  
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n=56 

Fig	  28:	  Percentage	  of	  patients	  with	  hematemesis 

 

Only a minority of the patients (14%) had experienced hematemesis. 

 

 

 

 

yes	  
14%	  

no	  
86%	  

Hematemesis	  
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n=56 

Fig	  29:	  Percentage	  of	  patients	  with	  melena 

 

Only 30 % of patients gave a history of melena. 

 

Overall a majority of patients did not have any bleeding manifestations. 

 

yes	  
30%	  

no	  
70%	  

Melena	  
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n=56 

Fig	  30:	  Percentage	  of	  patients	  with	  anemia 

 

Anemia was defined as per WHO criteria51. 

Despite a majority of patients not having any bleeding manifestations, almost 2/3rd of 

the patients (70%) were found to be anemic at diagnosis. 

yes	  
70%	  

no	  
30%	  

Anemia	  at	  diagnosis	  
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n=13 

Fig	  31:	  Percentage	  of	  female	  patients	  with	  anemia 

 

Females were more likely to be anemic at diagnosis with almost 77% below the WHO 

cutoff for anemia. 

 

 

 

 

 

yes	  
77%	  

no	  
23%	  

Anemia	  in	  Females	  



	   63	  

 

 

 

 

n=56 

Fig	  32:	  Percentage	  of	  patients	  with	  weight	  loss 

 

56% of the patients had experienced weight loss since the onset of symptoms. 

yes	  
56%	  

no	  
44%	  

Weight	  Loss	  
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n=56 

Fig	  33:	  Percentage	  of	  patients	  with	  abdominal	  pain 

 

 

62% of the patients had experienced abdominal pain 

 

 

yes	  
62%	  

no	  
38%	  

Abdominal	  pain	  
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Fig 34:  Comparative frequency of all the symptoms  

Most of the patients had presented with dyspepsia, abdominal pain, and vomiting. 

However all of these are non-specific symptoms. Except for weight loss, the more 

specific symptoms like melena, hematemesis were present in lesser number of 

patients. 
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Risk Factors 

 

Smoking  

 

n=56 

Fig 35: Percentage	  of	  patients	  with	  exposure	  to	  smoking 

Almost half the patients (48%) had never smoked. Out of the remaining 32% were 

current smokers while 20 % had quit smoking. 

The average number of pack years smoked was 61.6 pack years with values ranging 

from 5 to 80 pack years. 

48%	  

20%	  

32%	  

Smoking	  
never	   ex	  smoker	   smoker	  
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n=56 

Fig 36: Percentage	  of	  patients	  with	  exposure	  to	  alcohol 

 

Majority of the patients (75%) had no history of alcohol intake. 

 

25%	  

75%	  

Alcohol	  intake	  
yes	   no	  
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n=56 

Fig 37: Percentage	  of	  patients	  with	  positive	  family	  history	  of	  	  malignancy 

 

Only 16% of the patients gave a positive family history of malignancy. 

 

 

 

 

 

 

16%	  

84%	  

Family	  history	  
yes	   no	  
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Investigations 

Endoscopy 

54 of the patients had undergone endoscopy. Out of these the tumor location 

distribution is as given below. 

 

n=54 

Fig 38: Location	  of	  tumor	  as	  per	  endoscopy	  findings 

The patients who had not undergone endoscopy included 1 patient who had perforated 

malignant gastric ulcer, and 1 patient who had undergone upper GI endoscopy 

elsewhere but did not have the reports available with them. 
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37	  

4	  

GEJ	   proximal	   distal	   full	  

Location	  as	  per	  endoscopy	  
	  

Number	  of	  cases	  
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CT scan 

Of the fifty-six patients included in the study, 52 patients had preoperative CT scan. 

Among these, stomach wall thickening was observed in 91% while 52% showed 

significant nodal disease. The location of the tumor as per CT scan is largely 

consistent with the endoscopy findings. However, 2 patients with early gastric cancer 

did not have any significant stomach wall thickening. 

 

 

n=52 

Fig 39: Location	  of	  stomach	  thickening	  on	  CT	  scan 
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n=52 

Fig 40: Lymphadenopathy	  on	  CT	  scan 

 

 

 

 

 

51%	  

49%	  

Lymphadenopathy	  by	  CT	  scan	  
signi[icant	  lymphadenopathy	   no	  signi[icant	  lymphadenopathy	  
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Neoadjuvant therapy:  

5 of the patients (9%) had received some form of neoadjuvant  therapy. 

 

 

Surgery 

 

 

 

n=56 

Fig 41: Percentage of patients undergoing staging laparoscopy  

Around 45% of the patients had undergone a staging laparoscopy. 

45%	  

55%	  

Staging	  Laparoscopy	  
yes	   no	  
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n=56 

Fig 42: Type of operation performed  

 

Sixty four percent of the patients underwent subtotal gastrectomy,  thirty one percent 

had total gastrectomy and five percent had esophagogastrectomy. 

31%	  

64%	  

5%	  

Type	  of	  operation	  performed	  

Total	  gastrectomy	  

Subtotal	  gastrectomy	  

Esophagogastrectomy	  
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n=56 

Fig 43: Preoperative intent of treatment  

 

The preoperative intent of treatment was curative in around 77% of the patients. Most 

of the patients who were operated with a palliative intent had either bleeding or 

obstructive symptoms. 

77%	  

23%	  

Preoperative	  intent	  of	  treatment	  

curative	  

palliative	  
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n=56 

Fig 44: Actual disease clearance obtained  

 

As evidenced by the above figures, 77% were planned for curative resection. 

However, the actual curative resections done were around 66% with around 13 % 

having residual microscopic disease, explained by positive resection margins. 
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n=56 

Fig 45: Proximal resection margin  

 

Proximal Margin was involved in 9% of the resected specimens. 

91%	  

9%	  

Proximal	  Margin	  
clear	   involved	  
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n=56 

Fig 46: Distal resection margin  

 

Distal Margin was involved in 16 % of the cases. This can be attributed to the fact 

that most of the cancers are in the distal stomach and the anatomy of this region 

(continuation of stomach into duodenum) make it more challenging to get a negative 

margin. Two patients had involvement of both the margins. 

 

 

84%	  

16%	  

Distal	  Margin	  
clear	   involved	  
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Pathology 

 

 n=55   

Fig 47: Differentiation of gastric carcinoma  

 

 

Majority of the patients had poorly differentiated carcinomas. The poorly 

differentiated carcinomas were both with signet ring cells (22%) as well as without 

signet ring cells (36%) 
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n=55 

Fig 48: Lauren’s Classification 

 

As depicted, almost 60 % of the carcinomas were diffuse type, which are associated 

with poorer outcomes.  
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n=55 

Fig 49: Differentiation of gastric carcinoma  

 

 

As has been described in many studies, the poorly differentiated carcinomas are more 

likely to be diffuse. The above figure combines well and moderately differentiated 

carcinomas and poorly differentiated carcinomas and as is evident, the result closely 

mirrors the Lauren classification results. 
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Lauren’s classification by gender 

 

 

N=40 

Fig 50: Lauren’s Classification in males 

 

 Type Total 

Intestinal Diffuse Other 

Gender 
Male 19 21 3 43 

Female 1 12 0 13 

Total 20 33 3 56 

Table 8: Lauren’s Classification by gender 
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53%	  

Lauren's	  classiIication	  in	  males	  
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n=13 

Fig 51: Lauren’s Classification in females 

 

Most of the female patients had diffuse type of cancer, which is associated with poor 

prognosis as compared to males who had an almost equal number of intestinal and 

diffuse types. 
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TNM Staging 

 

 

 

Tumor Stage 

 

n=56 

Fig 52: T-Stage 

 

A majority of the patients had T4 disease at presentation. Only 6% had T1 disease. 
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Nodal disease  

Node harvest: 

 

Mean 15.43 

Median 15.00 

 

The average node harvest per patient was 15 lymph nodes of which an average of 8.3 

nodes were positive. 

 

 

n=56 

Fig 53: N-stage 

Most of the patients had N3 disease, which is associated with poorer outcomes. 
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Metastatic disease 

 

 

n=56 

Fig 54: M-Stage 

 

Very few patients (4%) had metastatic disease. This is a result of selection bias of the 

study, which only includes patients who were candidates for operation. 
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n=55 

Fig 55: TNM staging 

 

 

Majority of the patients (66%) had stage III gastric cancer. 1 patient was found to 

have no tumor in the resected specimen while 11% had early gastric cancer. 
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n=42 

Fig 56: TNM staging in Males 

 

 

Most of the men had Stage III or IV disease. However 1/3rd of men had stage I or II 

disease. 
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n=13 

Fig 57: TNM staging in females 

 

 

A majority of the women (92%) had either stage III or IV disease that are associated 

with much worse outcomes. 
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n=56 

Fig 58: Complications in post operative period 

 

Majority of the patients (80%) did not have any complications in the immediate post 

operative period. 11% had severe post operative complications (anastomotic leak) 

while 4% of the patients expired in the post operative period. 
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Discussion 
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Testing for HER2 positivity in gastric cancer has allowed targeted therapy with HER2 

receptor inhibitors in patients suffering from gastric carcinoma. Though it is currently 

approved only in patients who have metastatic carcinoma stomach, there is increasing 

research into its use in patients who have potentially curative gastric carcinoma.  

 

Gastric carcinoma is a relatively common problem in our population. Our hospital is a 

tertiary referral center where many patients are referred for treatment of advanced 

gastric cancer. In our institute as of now, we have no data available on the frequency 

of HER 2 positivity in patients with carcinoma stomach. This study was aimed to 

measure the frequency of HER 2 positivity in stomach cancer in a group of patients 

who are diagnosed to have gastric cancer and planned for surgical resection. 

 

From the data that we collected and analyzed, we conclude that there is a significant t 

percentage of patients with gastric cancer are positive for HER2. The study has shown 

that there was HER 2 positivity in at least 4 of 53 gastrectomy specimens giving us a 

prevalence of 7.5%. A further 11% of the cases were equivocal for HER 2 positivity 

and would have required additional testing (FISH, SISH) to confirm or deny HER2 

positivity. Due to cost constraints, this could not be done. However, it is reasonable to 

presume that the actual HER 2 positivity rate in our population is likely to be between 

7.5% and 18%. Most of the available literature on this topic pegs the rate between 

7%-34% and our study serves to confirm that the rate of HER 2 positivity in the 

Indian subcontinent is similar to what has been reported from other parts of the world. 

In this study all the patients who were positive for HER 2 were from eastern and north 

eastern part of the country.   
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The positive cases were analyzed for any correlation with age, gender, location of the 

tumor, Lauren’s type and smoking. However, due to the small percentage of positive 

cases and relatively small sample size, no significant conclusion could be drawn with 

regards to HER 2 and its association with clinical and pathologic characteristics.   

 

In the study cohort there were more number of males who had stomach cancer (76.8% 

Vs  23.2%). However, the women had a higher incidence of diffuse type of gastric 

carcinoma (as per Lauren’s Classification) which is associated with a worse outcome.  

 

We also found that most of the patients (66%) had stage III cancer which is an 

advanced stage of cancer.  Very few patients had early gastric cancer (11%) and this 

could probably be because of the relatively non-specific symptoms of stomach cancer. 

Hematemesis and Melena, which may be called as ‘Red-Flag symptoms’ were present 

only in a small percentage of patients (14% and 30% respectively).  
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1. The rate of HER 2 positivity in Indian patients with gastric carcinoma is at 

least 7.5 % and may be as high as 18%. 

2. This study found no significant association between HER 2 positivity and 

other clinicopathological factors. 

3. Equal number of HER 2 positive cases  were found in both distal and proximal 

stomach cancers. 

4. Majority of the Indian patients with gastric carcinoma are anemic. 

5. Most patients have advanced disease at the time of presentation. 

6. Females have a higher incidence of diffuse type of gastric carcinoma (as per 

Lauren’s Classification), which is associated with a worse outcome.  

7. Most of the patients have non-specific symptoms with only a few patients  had 

‘Red-Flag symptoms’. 

8. Further studies with larger sample size are required to better assess the 

relationship between HER 2 positivity and various other clinicopathologic 

factors. 

9. All patients with HER 2 positive gastric carcinoma should be offered 

treatment with Trastuzumab as there is positive evidence to show that it 

improves survival outcome.  
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1. Around 11% of the patients were classified as equivocal for HER2 positivity 

and would have required additional testing (FISH, SISH) to confirm or deny 

HER2 positivity. Due to cost constraints, this could not be done. This may 

have helped to better identify the relation between HER2 and its association 

with clinical and pathologic characteristics. 

2. Due to logistic reasons, the time taken from the retrieval of gastric tissue to 

fixing it in formalin was variable. Although the time delay was kept as 

minimal as possible, this was not standardized. This may potentially affect the 

staining pattern of tumor cells. 

3. Most of the patients in our study were from the Eastern and Southern parts of 

the subcontinent. Our results, therefore, may not reflect the actual prevalence 

of the condition in the entire Indian population. 

4. The follow up of HER 2 positive gastric carcinoma patients were for a limited 

duration. Due to this limited follow up, it is difficult to conclude whether the 

overall prognosis of this subgroup of patients is better or different from the 

other gastric carcinoma patients. 

5. The number of patients enrolled in this study is relatively small. Larger 

numbers are needed to further substantiate the findings of this study and 

establish the relation between HER2 and its association with clinical and 

pathologic characteristics. 

6. A sample size of 100 was planned for the study. However, only 56 patients 

could be included in the final analysis. Hence the findings of the study were 

not statistically significant 
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Annexure	  1	  

	  

Data	  entry	  proforma	  

	  

Name:	  

Hospital	  No.:	  

Age:	  

Sex:	  

Address:	  

	  

State:	  

Telephone:	  

	  

Symptoms:	  	  

Dyspepsia:	  Y/N	  

Dysphagia:	  Y/N	  

Vomiting:	  Y/N	  

Anorexia:	  Y/N	  

Weight	  Loss:	  Y/N	  

Haemetemesis:	  Y/N	  

Melaena:	  Y/N	  

Stool	  occult	  blood	  positive:	  Y/N	  

Anaemia:	  Y/N	  

Abdominal	  pain:	  Y/N	  

Blood	  transfusions:	  Y/N	  
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Other:	  Y/N	  

	  

COMORBIDITIES:	  

Heart	  disease:	  Y/N	  

Respiratory	  disease:	  Y/N	  

Diabetes:	  Y/N	  

Renal:	  Y/N	  

Obesity:	  Y/N	  

Other:	  Y/N	  

Family	  history	  of	  cancer:	  Y/N	  

	  

SMOKING:	  Smoker/Ex	  smoker/Never	  smoked	  

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  Pack	  years:	  ________	  

ALCOHOL:	  Y/N	  

	  

MEDICATIONS:	  

	  

Investigations:	  

ENDOSCOPY:	  Y/N	  

Date:	  

Site	  of	  Ulcer	  /	  Tumour	  

GOJ	  

Fundus:	  GC/LC	  

Body:	  GC/LC	  

Antrum:	  GC/LC	  
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Histology:	  

CT	  CHEST	  /	  ABDOMEN:	  Y/N	  

Date:	  

Site	  of	  Tumour:	  

Thickening	  of	  stomach:	  P/A	  

Loco	  regional	  spread:	  P/A	  

Ascites:	  P/A	  

Nodes:	  P/A	  

Liver	  mets:	  P/A	  

Lung	  mets:	  P/A	  

Other	  findings:	  

PET	  SCAN:	  Y/N	  

Date:	  

Metastasis:	  Y/N	  

Location	  of	  mets:	  

STAGING	  LAPAROSCOPY:	  Y/N	  

Date:	  

Findings:	  

Cytology:	  	  +ve	  /	  -‐ve	  

NEOADJUVANT	  CHEMOTHERAPY:	  Y/N	  

Drugs:	  

Date	  Started:	  

Number	  of	  cycles:	  

Date	  Completed:	  

RADIATION:	  Y/N	  
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Drugs:	  

Date	  Started:	  

__Gy__	  fractions	  

Surgery	  Done:	  

staging	  lap	  findings:	  

site	  of	  primary	  if	  visualised	  

T3,	  T4a,	  T4b	  

mobility	  of	  tumour	  

any	  metastatic	  nodules	  seen	  -‐	  Y/	  N	  .	  if	  yes,	  site	  -‐	  	  

if	  peritoneal	  disease	  present	  -‐	  P1	  /	  P2/	  P3	  

ascites	  present	  -‐	  yes	  /	  no	  

biopsy	  done	  -‐	  yes	  /	  no.	  If	  yes,	  site	  -‐	  	  

fluid	  sent	  for	  cytology	  -‐	  yes	  /	  no	  

TUMOUR	  LOCATION	  :	  GOJ	  ,	  FUNDUS,	  BODY,	  PYLORUS	  

T	  STAGE	  ;	  T1,	  T2,	  T3,	  T4.	  

LYMPHNODAL	  STATIONS	  THAT	  WERE	  INVOLVED	  :	  1,	  2,	  3	  ,	  4,	  5,	  6,	  7,	  8,	  9,	  10,	  11,	  

12,	  13,	  14,	  15,	  16	  

LIVER	  METASTASIS	  :	  PRESENT	  /	  ABSENT.	  

PERITONEAL	  DISEASE	  -‐	  PRESENT	  /	  ABSENT	  

ASA	  Status	  :	  1	  /	  2	  /	  3	  /	  4	  /	  5	  

Date	  of	  Surgery:	  

Surgery	  done:	  	  	  Radical	  Subtotal	  Gastrectomy	  /	  	  Radical	  Total	  Gastrectomy	  /	  

Palliative	  Subtotal	  Gastrectomy	  /	  Palliative	  Total	  Gastrectomy	  /	  Palliative	  GJ	  /	  

Other	  

Lap	  /	  Lap	  assisted	  /	  Open	  



	   109	  

D1	  /	  D2	  Resection:	  

Duration	  of	  diagnostic	  laparoscopy:	  	  

Duration	  of	  surgery:	  

Type	  of	  anastomosis:	  Hand	  sewn	  /	  Stapled	  

Drains:	  Y/N,	  number:	  

Feeding	  Jejunostomy:	  Y	  /	  N	  	  

Transfusion:	  Y	  /	  N,	  No	  of	  units	  ................	  

Complications	  /	  Comments:	  	  

Type	  of	  resection	  (SURG)	  -‐	  R0	  /	  R1	  /	  R2	  

If	  Palliative,	  Why?	  -‐	  Residual	  primary	  tumour	  /	  Residual	  nodes	  /	  Peritoneal	  

disease	  /	  Liver	  mets	  	  	  	  	  	  	  	  

	  

PATHOLOGY	  

Tumor	  site:	  

Tumor	  Type:	  

Differentiation:	  

Node	  harvest	  number:	  

Positive	  nodes	  

Proximal	  Margin:	  

Distal	  Margin:	  

	  Patholgical	  TNM	  Staging	  

HER2	  Status:	  

	  

Post	  Operative	  Period	  (till	  discharge)	  

Complications:	  
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Annexure	  2	  

	  

Patient	  information	  sheet	  

 

Christian Medical College and Hospital 

Patient Information Sheet 

 

Name of Study Subject: ____________________________ 

 

 

Human epidermal growth-factor receptor 2 in gastric carcinoma and its 

correlation with pathological findings in Indian patients 

 

 

_______________ 

Department of Surgery 

Christian Medical College  

VELLORE-632004 

Mobile: ____________ 

 

You are invited to take part in this research study.  This form tells you why this 

research study is being done, what will happen in the research study, and 

possible risks and benefits to you. If there is anything you do not understand, 

please ask questions. Then you can decide if you want to join this study or 

not.  
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A1. INTRODUCTION – WHY ARE WE ASKING YOU ABOUT THIS STUDY? 

You are invited to participate in this research study because you have been 

diagnosed with stomach cancer 

 

 

A total of about 100 people are expected to participate in this study in 

Christian Medical College, Vellore 

 

The Principal Investigator of the study is Dr. __________ in the Department of 

Surgery.  

 

A2. DO I HAVE TO BE IN THIS STUDY? 

You can decide whether to take part in this study or not. You are free to say 

yes or no.  If you say no, your regular medical care will not change. Even if 

you join this study, you do not have to stay in it. You may stop at any time.  

 

A3. WHY IS THIS RESEARCH STUDY BEING DONE? 

The purpose of this study is to find out what percentage of Indian patients 

suffering from stomach cancer has a particular type of substance called HER2 

present in the cancer-affected tissue 

 

B1. WHAT WILL HAPPEN IF I TAKE PART IN THE STUDY? 
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The cancer-affected stomach that will be removed from your body will be sent 

for a special test to detect HER2 along with the usual tests done in cases of 

stomach cancer 

B2. HOW LONG WILL I BE IN THE STUDY? 

You will be in the study till your discharge from the hospital  

B3. CAN I STOP BEING IN THE STUDY?   

You may stop at any time. If you decide to leave the study, please let the 

study team know.  

 

The study investigator may stop your participation in the study at any time for 

any reason without your consent.  He will tell you if this happens. 

 

C1. WHAT RISKS OR PROBLEMS CAN I EXPECT FROM THE STUDY? 

 There are absolutely no extra problems or risks that you will face as a result 

of being part of this study. Your treatment will not at all change, irrespective of 

whether you participate in this study or not. 

 

 

C2. ARE THERE ANY BENEFITS TO TAKING PART IN THE STUDY?  

⇒ This study will not help you, but we hope the information from this study 

will help us develop a better understanding about treatment for stomach 

cancer  

D1. ARE THERE ANY COSTS TO BEING IN THE STUDY? 

⇒ There are no costs to you for any activities in this study. 
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D2. WILL I BE PAID FOR BEING IN THE STUDY? 

⇒ You will not be paid for participating in this study. 

⇒ D4. WHO CAN ANSWER MY QUESTIONS ABOUT THE STUDY? 

• If you have more questions about this study at any time, you can call Dr. 

___________ 

E. PERMISSION TO COLLECT, USE AND SHARE HEALTH 

INFORMATION 

 

E1. What health information will be collected and used for this study? 

To do this research study, we need your permission to collect and share some 

of your health information, or you cannot be in the study. This information may 

come from questions we ask, forms we ask you to fill out, or your medical 

record. We will only collect information needed for the study.  

 

E2. Who will see the health information collected for this study? 

The only CMC Hospital employees allowed to handle your health information 

are those on the study team, those on the Institutional Review Board (IRB) 

and those who check on the research activities to make sure the hospital’s 

rules are followed. 

We may record your research information, including results of tests, 

procedures or questionnaires done for research, in your Christian Medical 

College medical record.  As a result, this research information may be seen 

by people allowed to see your medical records for healthcare operations or 

treatment, by those you allow to see your medical records by giving written 

permission, and by others when required by law. 
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We will not use your health information for a different study without your 

permission, or the permission of a hospital research review board (IRB). Once 

all personal identification is removed, the information might be used or 

released for other purposes without asking you. Results of the study may be 

presented in public talks or written articles, but no information will be 

presented that identifies you. 

 

E3. What are the risks of sharing this health information? 

One risk of taking part in a research study is that more people will handle your 

personal health information collected for this study. The study team will make 

every effort to protect the information and keep it confidential, but it is possible 

that an unauthorized person might see it.  

 

E4. How long will you keep the health information for this study? 

If you sign this form, we plan to keep your information indefinitely in case we 

need to check it again for this study. 

E5. Can I cancel my permission to share this health information? 

If you change your mind later and do not want us to collect or share your 

health information, you need to send a letter to Dr.__________at  

Department of Surgery, Christian Medical College, VELLORE-632004. The 

letter must say that you have changed your mind and do not want the 

researcher to collect and share your health information. At that time, we may 

decide that you cannot continue to be part of the study. We may still use the 

information we have already collected.  
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Annexure	  3	  

Patient	  consent	  form	  

Informed	  Consent	  form	  to	  participate	  in	  a	  research	  study 

Study	  Title:	  Human	  epidermal	  growth-‐factor	  receptor	  2	  over-‐expression	  frequency	  in	  

gastric	  carcinoma	  and	  its	  correlation	  with	  clinicopathological	  findings	  in	  Indian	  

patients	  Study	  Number: 

Subject’s	  Initials:	  _________	  Subject’s	  Name:	  ________	  Date	  of	  Birth	  /	  Age:_______ 

Please	  tick	  the	  boxes	  I,	  ,	  son/wife	  of	   ,	  (i)	  confirm	  that	  I	  have	  

read	  and	  understood	  the	  information	  sheet	  dated	  _________	  for	  the	  above	  study	  

and	  have	  had	  the	  opportunity	  to	  ask	  questions.	  [	  ]	  (ii)	  understand	  that	  my	  

participation	  in	  the	  study	  is	  voluntary	  and	  that	  I	  am	  free	  to	  withdraw	  at	  any	  time,	  

without	  giving	  any	  reason,	  without	  my	  medical	  care	  or	  legal	  rights	  being	  affected.	  [	  

]	  (iii)	  understand	  that	  the	  Sponsor	  of	  the	  clinical	  trial,	  others	  working	  on	  the	  

Sponsor’s	  behalf,	  the	  Ethics	  Committee	  and	  the	  regulatory	  authorities	  will	  not	  need	  

my	  permission	  to	  look	  at	  my	  health	  records	  both	  in	  respect	  of	  the	  current	  study	  and	  

any	  further	  research	  that	  may	  be	  conducted	  in	  relation	  to	  it,	  even	  if	  I	  withdraw	  from	  

the	  trial.	  I	  agree	  to	  this	  access.	  However,	  I	  understand	  that	  my	  identity	  will	  not	  be	  

revealed	  in	  any	  information	  released	  to	  third	  parties	  or	  published.	  [	  ]	  (iv)	  agree	  not	  

to	  restrict	  the	  use	  of	  any	  data	  or	  results	  that	  arise	  from	  this	  study	  provided	  such	  a	  

use	  is	  only	  for	  scientific	  purpose(s)	  [	  ]	  (v)	  agree	  to	  take	  part	  in	  the	  above	  study.	  [	  ] 

Signature	  (or	  Thumb	  impression)	  of	  the	  Subject/Legally	  Acceptable	  

Representative:_____________	  Date:	  _____/_____/______	  Signatory’s	  Name:	  
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_________________________________ 

Signature	  of	  the	  Investigator:	  ________________________	  Date:	  

_____/_____/______	  Study	  Investigator’s	  Name:	  _________________________ 

Signature	  of	  the	  Witness:	  ___________________________	  

Date:_____/_____/_______	  Name	  of	  the	  Witness:	  	  
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Annexure 4 

 

Ethical Clearence 
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Annexure 5 

 

 

 

 

Data Sheet 
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