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Abstract

Background: Gastric cancer ranks as a leading cause of cancer deaths worldwide.

Information of prognostic factors related to gastric cancer are limited.

Aim: This study aimed to gather clinical data and prevalence of prognostic factors

related to gastric adenocarcinoma in Thailand.

Methods and results: This retrospective cohort study was conducted at Thammasat

University Hospital, Thailand between January 2010 and July 2018. Gastric adeno-

carcinoma patients were enrolled and followed up for at least 5 years. Total of

210 gastric tumor patients were enrolled. One hundred patients were diagnosed with

gastric adenocarcinomas (57 men and 43 women, mean age = 61.1 years). The lead-

ing presenting symptoms were weight loss (65%), followed by dyspepsia (54%) and

UGI bleeding. Common clinical manifestations were thrombocytosis (26%), followed

by syndrome of inappropriate antidiuretic hormone (SIADH; 15%). Eosinophilia was

present in early cancer (25.0% vs 6.5%, P = .123), while SIADH and thrombocytosis

were more common in advanced stages (16.3% vs 0%, P = .602, and 28.3% vs 0%,

P = .108, respectively). SIADH was significantly related to reduced 1-year survival

rate compared to normal serum sodium levels (21.4% vs 71.4%, OR 0.109, 95% CI

0.024-0.497, P = .004). Five-year survival rates were worse in patients with SIADH,

but better in patients with eosinophilia compared to patients without these condi-

tions (0% vs 27.8%, P = .058 and 20.0% vs 7.8%, P = .375, respectively).

Conclusion: Thrombocytosis and SIADH were common in gastric cancer. SIADH was

significantly correlated with poor 1-year survival. These clinical manifestations might

be useful for predicting gastric cancer prognosis.
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1 | INTRODUCTION

Gastric cancer is one of the most common cancers leading to cancer-

related deaths worldwide. The GLOBOCAN database 2018 noted that

more than 1 million people per year were newly diagnosed with

gastric cancer. Most patients present at an advanced unresectable

stage resulting in high mortality rate second only to lung cancer.1 Gas-

tric cancer incidence varied among geographic regions. East Asian

countries including the Republic of Korea and Japan have the highest

incidence, whereas the rates are low in North America and Africa.1
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Thailand is the second largest country in mainland Southeast Asia with

approximately 69 million people. The age-standardized incidence rate

of gastric cancer in Thailand was relatively low (3.1 per 100 000) com-

pared to other Asian countries (14.3 per 100 000).2 However, gastric

cancer ranked ninth in cancer mortality due to its grave prognosis

especially in younger patients.3 The majority of gastric cancers are

adenocarcinomas.4

Helicobacter pylori, a gram-negative rod-shaped bacterium, has

been recognized as the most important factor associated with gas-

tric cancer.5-7 H. pylori infection causes persistent gastric mucosal

inflammation producing oxidative stress and DNA damage. Gastric

glands subsequently undergo precancerous differentiation and

eventually become malignant cells.8 H. pylori eradication is consid-

ered the most effective strategy to reduce the incidence of gastric

cancer.9,10 Apart from bacterial factors, host genetic polymorphisms

promoting an inflammatory response and environmental factors

such as high dietary salt intake are linked to an increased risk of gas-

tric cancer.11,12 In addition to avoiding modifiable risk factors, rec-

ognition of symptoms and signs is also important for cancer

diagnosis. More than half of gastric cancer patients have predomi-

nant symptoms of weight loss (61.6%) and abdominal pain

(51.6%).13 Some signs and symptoms may occur as a result from the

immune response against malignant cells. Previous studies reported

atypical clinical features such as abrupt onset of numerous sebor-

rheic keratoses (Leser-Trélat sign), and acanthosis nigricans in gas-

tric cancer patients.14,15

Until now, there have been few modern era reports about prog-

nostic factors related to survival rate of gastric cancer patients. This

study aimed to gather clinical data and prevalence of each prognostic

factors related to gastric cancer in Thailand.

2 | METHODS

2.1 | Study design

This retrospective cohort study was conducted at Thammasat Uni-

versity Hospital between January 2010 and July 2018. Patients

underwent upper gastrointestinal endoscopy as indicated by Gas-

troenterology Association of Thailand (GAT). Gastric biopsies from a

lesion suspicious for gastric cancer were then performed by gastro-

enterologists. The inclusion criteria were patients aged more than

18 years old with gastric adenocarcinoma diagnosed by histopatho-

logical results of gastric biopsies. Patients with incomplete medical

records were excluded from the study. Demographic data, underly-

ing diseases, clinical information, laboratory profiles such as com-

plete blood count, tumor markers (CEA, CA 19-9), endoscopic

features, histopathological results, current H. pylori infection status,

complications, and treatment outcomes were extracted from medi-

cal records and retrospectively reviewed. Cancer staging was

defined by TNM classification at the time of diagnosis. Long-term

follow-up data of patients were monitored for at least 5 years after

cancer diagnosis.

2.2 | Definitions

H. pylori infection was defined as positive results of rapid urease test,

or presence of H. pylori in histopathology of gastric biopsy.

Early stage cancer was defined as primary gastric tumor with the

depth of invasion no more than submucosa regardless of lymph node

involvement. By TNM classification, early stage gastric cancer com-

prised T1 and any N.

Leukocytosis was defined as white blood cell count more than

11 000/μL without causes of infection, inflammation, myeloprolifera-

tive neoplasms, or medications such as glucocorticoids.

Eosinophilia was defined as eosinophil count more than 500/μL

without causes of allergic disorders, parasitic infection, or hematologic

malignancies.

Thrombocytosis was defined as platelet count more than

400 000/μL without causes of infection, inflammation, or iron defi-

ciency anemia.

Syndrome of inappropriate antidiuretic hormone secretion

(SIADH) was defined as hyponatremia (plasma sodium <135 mEq/L) in

euvolemic patients. The plasma osmolality is less than 280 mOsm/kg,

while urine osmolality is more than 100 mOsm/kg. The urine sodium

is more than 40 mEq/L. Others etiologies of SIADH such as central

nervous system disorders, infection, or medications were excluded.

Hypercalcemia was defined as corrected calcium of more than

10.5 mg/dL.

Cancer cachexia was defined as >5% weight loss in the past

6 months without starvation or body mass index (BMI) <20 kg/m2 and

ongoing weight loss of >2%.16

2.3 | Statistical analysis

The statistical analysis was performed by using SPSS version 22 (SPSS

Inc, Chicago, Illinois). The demographic data were analysed by Fisher's

exact test, or Chi-square test where appropriate. P-value of less than

.05 was defined as statistical significance. The study protocol was

approved by the Human Research Ethics Committee of Thammasat

University, Thailand and was conducted according to the good clinical

practice guideline, as well as the Declaration of Helsinki.

3 | RESULTS

A total of 210 gastric tumor patients were enrolled. One hundred

patients were diagnosed with gastric adenocarcinomas (57 men and

43 women, mean age of 61.1 years). The most frequent comorbidities

were hypertension (28%), followed by dyslipidemia (18%). The most

common presenting symptoms of gastric adenocarcinomas were

weight loss (65%), dyspepsia (54%), and upper gastrointestinal bleed-

ing (males vs females: 22.8% vs 7.0%, OR 3.94, 95% CI 1.05-14.84,

P = .033); the least common symptom was dysphagia (13%). Smoking

was more common in men (32.6% vs 2.9%, OR 16.41, 95% CI 2.03-

132.49, P = .009). The overall rate of active H. pylori infection in

2 of 8 POONYAM ET AL.



gastric cancer patients was 46%. There was no patient with family his-

tory of gastric cancer. Intestinal-type gastric cancer was more pre-

dominant than diffuse type in both genders (68.4% in men and 53.5%

in women). The overall 1-year survival rate was 48.9%. The 1-year

survival rate was slightly higher in men than women (51.0% vs 46.2%).

Demographic data including gender, age, comorbidities, type of can-

cer, cancer staging, and 1-year survival rate are shown in Table 1.

The most common clinical manifestations related to gastric cancer

were cancer cachexia (62%), followed by thrombocytosis (26%),

SIADH (15%), and eosinophilia (8%) as demonstrated in Table 2.

Hematologic manifestations were present in 37 patients including

thrombocytosis, eosinophilia, leukocytosis, and venous thromboem-

bolisms in 26 (70.2%), 8 (21.6%), 8 (21.6%), and 3 (8.1%) patients,

respectively. Patients with other causes of reactive thrombocytosis

such as infection, or iron deficiency anemia were excluded from par-

aneoplastic thrombocytosis. In the same way, leukocytosis and eosin-

ophilia from other causes such as parasitic infection, or medication

were excluded. Paraneoplastic thrombocytosis, hypercoagulability,

and leukocytosis were present only in advanced-stage patients (28.3%

vs 0%, P = .108, 3.3% vs 0%, P = 1.000, and 8.7% vs 0%, P = 1.000,

respectively), while eosinophilia was more prevalent in early stage dis-

ease (25.0% vs 6.5%, P = .123). Massive leukocytosis was a rare

TABLE 1 Demographic data of

gastric cancer patients classified by
genders

Characteristics Male (N = 57) Female (N = 43) P value

Age (years ± SD) 63.1 ± 15.2 58.4 ± 14.8 .128

BMI (kg/m2 ± SD) 19.1 ± 3.1 19.5 ± 4.6 .705

Comorbidities

None 28 (49.1%) 29 (67.4%) .067

Diabetes mellitus 8 (14.0%) 7 (16.3%) .756

Hypertension 20 (35.1%) 8 (18.6%) .069

Dyslipidemia 12 (21.1%) 6 (14.0%) .360

Chronic kidney disease 4 (7.0%) 1 (2.3%) .387

Ischemic heart disease 3 (5.3%) 1 (2.3%) .632

Cerebrovascular accident 5 (8.8%) 1 (2.3%) .233

Chronic obstructive 2 (3.5%) 0 (0%) .505

pulmonary disease

Cirrhosis 8 (14.0%) 5 (11.6%) .723

Clinical presentation

Weight loss 36 (63.2%) 29 (67.4%) .657

Dyspepsia 27 (47.4%) 27 (62.8%) .126

Anorexia 18 (31.6%) 20 (46.5%) .128

Nausea and vomiting 15 (26.3%) 10 (23.3%) .726

Anemic symptoms 15 (26.3%) 12 (27.9%) .859

GI bleeding 13 (22.8%) 3 (7.0%) .033

Dysphagia 5 (8.8%) 8 (18.6%) .148

H. pylori infection 25 (43.9%) 21 (48.8%) .621

Family history of GI cancer 5 (8.8%) 3 (7.0%) 1.000

Smoking 14 (32.6%) 1 (2.9%) .009

Cancer type

Intestinal type 39 (68.4%) 23 (53.5%) .128

Diffuse type 18 (31.6%) 20 (46.5%) .128

Cancer TNM staging

Stage I 2 (3.5%) 1 (2.3%) 1.000

Stage II 3 (5.3%) 3 (7.0%) 1.000

Stage III 17 (29.8%) 18 (41.9%) .212

Stage IV 35 (61.4%) 21 (48.8%) .210

Cancer staging

Early stage 5 (8.8%) 3 (7.0%) 1.000

Advanced stage 52 (91.2%) 40 (93.0%) 1.000

1-year survival rate 26/51 (51.0%) 18/39 (46.2%) .650

POONYAM ET AL. 3 of 8



manifestation present in only one patient (ie, a 35-year-old man with

stage IV gastric adenocarcinoma and an absolute neutrophil count of

70 800 per mm3). Three patients had malignant thrombosis according

to hypercoagulable stage related to gastric cancer. One patient pres-

ented with bilateral pulmonary embolism and inferior mesenteric vein

thrombosis. The second one had inferior vena cava thrombosis exten-

ding downwards to right common iliac vein. Another had deep vein

thrombosis of left leg.

Hyponatremia from SIADH was present in 15% of patients. The

mean plasma sodium level at initial presentation of patients with

SIADH was lower than that of hyponatremia from other causes as

demonstrated in Figure 1 (126.2 ± 2.7 vs 132.5 ± 1.3, P < .001). All

patients with SIADH had advanced cancer. Hypercalcemia was also

present in only advanced disease. Two patients with hypercalcemia

died within 1 year (3 and 9 months) after diagnosis.

Disease outcomes within the first year after diagnosis could be

evaluated in 90 patients as 10 (10%) were lost to follow-up. Risk fac-

tors associated with mortality rate within 1 year are shown in Table 3.

Mortality rate within 1 year after diagnosis was higher in advanced

cancer than early disease (54.2% vs 14.3%, OR 7.11, 95% CI 0.82-

61.65, P = .075). Gender, age, and comorbidities did not exhibit signifi-

cant associations with one-year mortality rate. Anorexia was signifi-

cantly associated with higher mortality rate within 1 year. (67.6% vs

39.6%, OR 3.42, 95% CI 1.32-8.86, P = .011). SIADH was the only

manifestation significantly related to lower 1-year survival rate com-

pared to normal serum sodium levels (21.4% vs 71.4%, OR 0.109,

95% CI 0.109-0.497, P = .004) as demonstrated in Figure 2. The

median survival time of gastric cancer patients with SIADH was

145 days (IQR 91-315).

There were 69 patients included for estimating the 5-year sur-

vival rate. Six patients were alive after diagnosis for 5 years. Patients

with early cancer had superior 5-year survival rate to advanced cancer

(66.7% vs 6.1%, OR 31.0, 95% CI 2.29-419.35, P = .01). Five-year sur-

vival rates were worse in patients with SIADH, but better in patients

with eosinophilia compared to patients without these conditions (0%

vs 27.8%, P = .058 and 20.0% vs 7.8%, P = .375, respectively). One-year

and five-year survival rates classified by sodium level and prognostic fac-

tors were demonstrated in Figures 2 and 3, respectively.

4 | DISCUSSION

Gastric cancer has ranked as the second leading cause of global cancer

mortality for more than 30 years. The global database revealed over

1 million new cases and approximately 783 000 deaths attributed to

stomach cancer annually.1 Although the incidence and mortality rate

remain high, there has been a decline in cancer mortality over the past

90 years.17 Reduction in gastric cancer mortality are explained in part

by the discovery and eradication of H. pylori which is a significant risk

factor for development of gastric cancer.18 In addition, the invention

of electric refrigerators in the mid-19th century improved quality of

food storage by decreasing salt-based food preservation and bacterial

contamination.19 Thailand is the Southeast Asian country with low

gastric cancer incidence (2.3%), but high H. pylori infection and its

mortality rate is still high positioning in the ninth place of national can-

cer death statistics.20 Patients with gastric adenocarcinomas in this

study demonstrated the usual male to female predominance with the

ratio of 1.33 to 1 although the ratio was slightly lower than the previ-

ous study in Thailand and other countries.17,21 Although previous

studies observed protective effects of estrogen on gastric cancer,

there was no difference in 1-year survival rate between genders in

this study.22,23 Considering risk factors for gastric cancer, our study

demonstrated no difference of H. pylori infection between gender and

significantly higher history of smoking in males. Overall prevalence of

TABLE 2 Clinical manifestations classified by gender and stage of cancer

Factors Total (N = 100) Male (N = 57) Female (N = 43) P-value Early (N = 8) Advanced (N = 92) P-value

Cachexia 62 36 (63.2%) 26 (60.5%) .784 1 (12.5%) 61 (66.3%) .016

Hematologic system 37 20 (35.1%) 17 (39.5%) .648 2 (25.0%) 35 (38.0%) .469

Thrombocytosis 26 13 (22.8%) 13 (30.2%) .402 0 26 (28.3%) .108

Hypercoagulability 3 1 (1.8%) 2 (4.7%) .576 0 3 (3.3%) 1.000

Leukocytosis 8 2 (3.5%) 6 (14.0%) .072 0 8 (8.7%) 1.000

Eosinophilia 8 5 (8.8%) 3 (7.0%) 1.000 2 (25.0%) 6 (6.5%) .123

Endocrine system 16 6 (10.5%) 10 (23.3%) .086 0 16 (17.4%) .348

SIADH 15 6 (10.5%) 9 (20.9%) .149 0 15 (16.3%) .602

Hypercalcemia 2 1 (1.8%) 1 (2.3%) 1.000 0 2 (2.2%) 1.000

Abbreviation: SIADH, syndrome of inappropriate antidiuretic hormone.

F IGURE 1 The box plot of plasma sodium level
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current H. pylori infection in gastric cancer patients was 46% which

was comparable to the previous study.24 The earlier study conducted

in 10 European countries with low incidence of gastric cancer

demonstrated that both current and former smokers were at higher

risk of development of gastric cancer.25 The two most common pre-

senting symptoms were weight loss (65%) and dyspepsia (54%) same

TABLE 3 Univariate and multivariate analyses for risk factors associated with mortality rate within 1 year of gastric cancer patients

Variables

Univariate analysis Multivariate analysis

OR (95% CI) P-value OR (95% CI) P-value

Male gender 0.82 (0.36-1.90) .650

Age >60 years 1.09 (0.48-2.49) .837

Comorbidities 1.01 (0.44-2.33) .977

FH of GI cancer 1.67 (0.37-7.44) .503

Clinical presentation

Weight loss 1.18 (0.50-2.82) .708

Dyspepsia 1.56 (0.67-3.61) .302

Anorexia 3.18 (1.32-7.66) .010 3.42 (1.32–8.86) .011

Nausea and vomiting 1.37 (0.51-3.67) .529

Anemic symptoms 0.75 (0.29-1.91) .546

GI bleeding 0.68 (0.21-2.13) .503

Dysphagia 0.50 (0.14-1.86) .303

Cancer type

Intestinal type 1

Diffuse type 0.96 (0.40-2.30) .927

Cancer staging

Advanced stage 7.11 (0.82-61.65) .075

Cachexia 1.07 (0.46-2.52) .869

Hematological lab values

Leukocytosis (>11 000/μL) 1.30 (0.27-6.18) .740

Eosinophilia (>500/μL) 0.36 (0.07-1.93) .231

Thrombocytosis (>400 000/μL) 1.31 (0.52-3.32) .565

Plasma sodium level

Normonatremia (≥135 mEq/L) 1 1

Hyponatremia from other causes 3.21 (1.18-8.73) .022 3.56 (1.24-10.19) .018

SIADH 9.17 (2.01-41.80) .004 9.65 (1.99-46.67) .005

Abbreviation: SIADH, syndrome of inappropriate antidiuretic hormone.

F IGURE 2 The 1-year and 5-year survival rates between groups
according to sodium level

F IGURE 3 One-year and five-year survival rates classified by
prognostic factors
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as the prior report.21 In our study, 16% of patients presented with

upper gastrointestinal bleeding which was comparable to the previous

report.13 However, the previous study did not mention patients pre-

senting symptoms classified by gender. Furthermore, this study indi-

cated that upper gastrointestinal bleeding as a clinical presentation in

men significantly higher than women (22.8% vs 7.0%, OR 3.94, 95%

CI 1.05-14.84, P = .033). Apart from presenting symptoms, the impor-

tant findings of this study highlighted common manifestations in gas-

tric cancer patients and might have an impact on patient's prognosis.

This study documented possible manifestations of various organ

systems which developed in patients with gastric cancer. The most

common clinical manifestation was cancer cachexia which was compa-

rable to the previous study.26 Almost half of cancer patients pre-

senting with cachexia had poor outcomes.26 The pathogenesis of

cancer cachexia involves in tumor-secreted cytokines stimulating

hypothalamic response and subsequently leading to anorexia. More-

over, cytokines can potentiate catabolic state resulting in increased

energy consumption along with protein breakdown and eventually

cause reduced muscle mass.27

Thrombocytosis was the most frequent hematologic manifesta-

tion (26%) which was higher than prior studies in East Asian countries

(6.4%-11.4%).28,29 This might be explained by greater number of

advanced-stage patients in this study than other countries.28,29 The

mechanisms of paraneoplastic thrombocytosis occurred by production

of several cytokines such as interleukin-1 (IL-1), IL-6, and IL-11 in

malignant solid tumors.30 IL-6 overproduced by gastric cancer medi-

ated the induction of hepatic thrombopoietin (TPO) mRNA expression

resulting in rising of TPO level and consequently increasing a platelet

count.31,32 Elevation of platelet count found only in patients with

advanced gastric cancer could be correlated to poor prognosis.33

However, there was no significant difference of survival rates

between groups having thrombocytosis and normal platelet numbers.

Apart from thrombocytosis, a hypercoagulable state can be caused by

several mechanisms including procoagulant activity expressed by both

normal human cells and cancer procoagulant itself. Venous thrombo-

embolism (VTE) was established from hypercoagulable state associ-

ated with gastric cancer. All three patients having VTE were

diagnosed with advanced-stage gastric cancer. Two of them survived

more than 1 year after diagnosis. The previous study revealed overall

survival within VTE group of approximately 12 months and also stated

that advanced disease with VTE contributed to almost three times

higher mortality rates than early cancer without VTE.34

The second most common hematologic abnormalities were eosin-

ophilia and leukocytosis. The prevalence of eosinophilia in this study

was 8%. Patients experiencing eosinophilia were more likely to have

early-stage than advanced cancer. Moreover, both 1-year and 5-year

survival rates of patients with eosinophilia were higher than patients

with normal eosinophil count. This might be explained by anti-tumori-

genic factors, for example, TNF-α, granzyme, and cationic proteins

generated from eosinophils.35 The study in 1986 observed that eosin-

ophilic infiltration in gastric tumors significantly corresponding to

blood eosinophilia was a good prognostic marker for prolonged sur-

vival rate of patients with gastric cancer. In addition, the reappearance

of eosinophilia was noted in patients with recurrent gastric cancer.36 On

the contrary, there were a few case reports describing massive eosino-

philia in advanced gastric cancers contributing to poor prognosis.37,38

Leukocytosis was another hematologic manifestation presented in eight

patients after excluding causes of infection, inflammation, medications,

or myeloproliferative neoplasms. Some studies exhibited hyper-

leukocytosis as an uncommon paraneoplastic syndrome in advanced

pancreatic adenocarcinoma and soft tissue sarcoma. These rare events

were caused by excessive secretion of serum granulocyte colony-

stimulating factor and associated with poor prognosis.39,40 However,

there was no previous report of this condition in gastric cancer patients.

Electrolyte abnormalities caused by endocrine disorders were

present in gastric cancer patients. Hyponatremia from SIADH was evi-

dently demonstrated only in advanced disease. This study demon-

strated significantly lower 1-year survival rate in patients with SIADH.

No patients with SIADH survived after 5 years of diagnosis. The

median survival time was less than 1 year in SIADH group designating

poor prognosis possibly related to this condition. Until now, there has

been no report about prevalence and prognosis of SIADH in gastric

cancer patients. Two case reports demonstrated patients presenting

with symptomatic hyponatremia with the initial plasma sodium level

of less than 130 mEq/L.41,42 The prior study indicated that terminal

cancer was associated with hyponatremia and also mentioned that

the lower the sodium level was, the shorter survival time the patient

had left.43 Our study reported two patients with hypercalcemia diag-

nosed with advanced stage gastric cancer and subsequently died

within 1 year after diagnosis. Hypercalcemia in gastric cancer might

be a grave prognostic factor in this particular disease.44,45

5 | CONCLUSION

Gastric cancer is an important cause of cancer mortality worldwide.

Smoking and upper GI bleeding were significantly common among

men with gastric cancer. Thrombocytosis and SIADH were common in

gastric cancer. SIADH was significantly correlated with poor 1-year

survival. These clinical manifestations might be useful for predicting

gastric cancer prognosis.
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