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Introduction 

Gastric Cancer is the 5th most common neoplasm 
worldwide and the 3rd leading cause of death according 
to the latest Global Cancer Statistics. Over 1 million 
cases of gastric cancer were diagnosed in 2020 [1]. 
However, there is wide geographic variation in the 
incidence of gastric cancer and it is more commonly 
diagnosed in developed countries. Regions with high 
incidence include East Asia, Eastern Europe, and 
Central and South America [2]. 

The overall 5-year survival rate for gastric cancer is 33%. 
However, survival varies with the stage of the disease. 
Up to one third of gastric cancers are diagnosed as stage 
4 disease and unfortunately 5-year survival is less than 
6% [3]. Several prognostic factors have been 
implemented in the outcome of both resected and 
advanced metastatic gastric cancer. The prognostic 
factors for resected gastric cancer include depth of 
tumour invasion, lymph node metastasis, location and 
histologic type. However, in patients with advanced 
metastatic cancer, prognostic factors include 
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Abstract 
Background: Anaemia is a common complication of many solid tumours and occurs in approximately 41 % of patients 
with advanced gastric cancer at the time of diagnosis. Studies have shown that anaemia is an independent prognostic 
factor in gastric cancer, however it is less clear if blood transfusion alters the outcome in these patients. Aim of this study 
is to evaluate the effect of anaemia and blood transfusion on survival in advanced gastric cancer patients at our 
institution.  
Methods: This is a retrospective review of electronic medical records of gastric cancer patients treated from January to 
December 2013. Patients' demographics and clinical data was collected and analysed in relation to various factors 
including level of haemoglobin and use of blood transfusion. Survival was calculated using Univariate, multivariate and 
Kaplan-Meier survival analysis. 
Results: A total of 112 patients were identified including 79 (70%) males and 33 (30%) females with a median age of 73 
years. Vast majority (n=88, 79%) of patients had locally advanced (T4 or node positive) disease at initial presentation. 
Eighty-three patients did not proceed to surgery after neoadjuvant chemotherapy due to inoperable disease. Initial 
Haemoglobin was >100 gram per litre in 28 (25%) patients. Nineteen patients had Haemoglobin of <80 gram per litre. 
96 (86%) patients received blood transfusion. Overall, 98 (87.5%) patients died. The estimated median overall survival 
was 12 months (95% CI=11-81; SD=17). The 1-, 3-, and 5-years OS were 55%, 30% and 10% respectively. The median 
progression free survival (PFS) with any treatment was 10 months (SD=20). Univariate analysis showed statistical 
significance of level of Hb and surgical resection to overall survival (P=0.0122 and P=0.0001). Multivariate analysis 
showed disease stage, surgical resection and Hb level as independent factors to the outcome. 
Conclusion: The point prevalence of anaemia in our gastric cancer patients during treatment had an effect on overall 
survival. The outcome couldn't be improved with blood transfusion. Our findings indicate the need for a consistent 
diagnostic and treatment approach to anaemia in this setting. 
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performance status, presence of liver and/or peritoneal 
metastases, and serum alkaline phosphatase levels [4,5]. 
Anaemia is a common complication in many solid 
tumours and occurs frequently in gastric cancer [6]. A 
systematic quantitative review reported anaemia as an 
independent prognostic factor for survival in patients 
with several cancers including lung carcinoma, 
cervicouterine carcinoma, head and neck carcinoma, 
prostate carcinoma, lymphoma, and multiple myeloma 
[7]. It has been hypothesised that tumour hypoxia due 
to low haemoglobin (Hb) level leads to tumour growth 
and resistance to therapy as it can lead to angiogenesis, 
resistance to apoptosis, and a resistance to free radicals 
from chemotherapy and radiotherapy [8,9]. Several 
studies have reported anaemia as an independent 
prognostic factor in patients undergoing surgery for 
gastric cancer [10,11,12]; however fewer have focused 
on the prognostic effect of anaemia in patients with 
advanced metastatic gastric cancer [13,14]. We 
conducted this study to evaluate the impact of anaemia 
and blood transfusion on clinical outcomes including 
progression free survival (PFS) and overall survival (OS) 
in patients with gastric cancer. 
 

Methods 

In this retrospective study, the electronic medical 
records of patients with gastric cancer from the year 
January to December 2013 were reviewed. Follow up 
data was collected till December 2018 (5 years follow 
up). Patients were identified through the hospital 
cancer registry. Eligibility criteria included all adult 
patients with early or advanced stage disease who 
received systemic therapy with curative or palliative 
intent during the study period.  
Data was collected regarding patients’ demographics, 
disease stage, histological subtype, HER2 status, intent 
of treatment, sites of metastatic disease, chemotherapy 
regimen, local therapy including radiotherapy or 
surgery, postoperative pathology, initial Haemoglobin 
level at the time of presentation and use of blood 
transfusion. Survival was calculated for the overall 

study population and compared with different variables 
including age, gender, and histological subtype, stage of 
disease, chemotherapy regimen, Haemoglobin levels 
and blood transfusion. Similarly, the effect of various 
Hb levels on overall survival in metastatic disease was 
calculated. Univariate and multivariate Cox 
proportional hazard regression models were used to 
assess the association between haemoglobin level and 
overall survival. Overall survival was assessed using 
Kaplan-Meier survival curves. Statistical analysis was 
performed by using SPSS version 29. 
 

Results 

A total of 112 patients with gastric cancer were 
identified including 79 (70%) males and 33 (30%) 
females. Median age of the patients was 73 years. 
Seventy-one (64%) patients had poorly differentiated 
adenocarcinoma, 35 (31%) had moderately 
differentiated adenocarcinoma and 6 (5%) patients had 
other histological subtypes. Gastric tumour location 
was proximal (n=59, 53%), middle (n=36, 32%) and 
distal (n=17, 15%) in the study cohort. Vast majority 
(n=88, 79%) of patients had locally advanced disease at 
initial presentation. Subsequently 100 (89%) patients 
developed recurrent or metastatic disease and 12 (11%) 
patients remain on surveillance. Forty-one patients had 
visceral metastases including liver (n=20), lung (n=9) 
and both (n=12). Sites of non-visceral metastatic disease 
were lymph nodes (n=68), peritoneum (n=27) and bone 
(n=3). Most (n=64) patients had single site metastatic 
disease followed by 2 sites (n=21) and 3 sites (n=14).  
Majority (n=105) of the patients received combination 
chemotherapy either Epirubicin, Oxaliplatin, 
Capecitabine (EOX) or Epirubicin, Cisplatin, 
Capecitabine (ECX). Eighty-three patients did not 
proceed to surgery after neoadjuvant chemotherapy 
due to inoperable disease. Initial Haemoglobin was 
>100 gram per litre in 28 (25%) patients and <100 gram 
per litre in 84 (75%) patients.  Nineteen patients had 
Haemoglobin of <80 gram per litre. Ninety-six (86%) 
patients received blood transfusion [Table 1]. 
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Table 1: Patients’ demographics and clinical data 

Demographics/Clinical data (n) % 

Male 79 70% 
Female 33 30% 

G3 adenocarcinoma 71 64% 

G2 adenocarcinoma 35 31% 
Other histologic subtypes 6 5% 

Proximal gastric cancer 59 53% 

Middle Gastric cancer 36 32% 

Distal gastric cancer 17 15% 
Locally advanced disease 88 79% 

Metastatic disease 24  

Visceral metastases 41  
Liver metastases 20  

Lung metastases 9  

Liver & lung metastases  12  
Non visceral metastases 98  

Lymph nodes metastases 68  

Peritoneal metastases 27  
Bone metastases 3  

Single site metastases 64  

2 sites metastases 21  
3 sites metastases 14  

Hb > 100 g/l 28 25% 

Hb < 100 g/l 84 75% 
Hb < 80 g/l 19  

Blood transfusion 96  

 
Overall, 98 (87.5%) patients died. The estimated 
median overall survival was 12 months (95% CI=11-81; 
SD=17). The 1-, 3-, and 5-years survival were 55%, 30% 
and 10% respectively. The median progression free 

survival with any treatment was 10 months (SD=20). 
[Figure 1, 2] The patients with higher Hb (>100 g/L) 
had better outcomes as compared to patients with lower 
Hb (<80 g/L).

 

 
Figure 1: Median OS= 12 Months; 95% CI=11-81 
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Figure 2:  Progression Free Survival: 10 months 

 
Univariate analysis showed statistical significance of 
level of Hb and surgical resection to overall survival 
(P=0.0122 and P=0.0001). Multivariate analysis showed 
no effect of Blood transfusion, gender, age, 

chemotherapy regimen and histology on the outcome. 
Multivariate analysis showed disease stage, surgical 
resection and Haemoglobin level as independent 
factors to the outcome [Figure 3].

 
Figure 3: Regression analysis showed statistical significance of level of Hb and surgical resection to overall survival 
(P=0.0122 and P=0.0001). 

Independent variables Coefficient Std. Error t P rpartial rsemipartial VIF 
(Constant) 3.4489       
Hb 5.3898 2.1087 2.556 0.0122 0.2537 0.2205 1.118 
Blood Transfusion 6.3358 4.9920 1.269 0.2075 0.1291 0.1095 1.134 
M_F -1.1031 3.4507 -0.320 0.7499 -0.03278 0.02758 1.056 
age 0.1252 0.1939 0.646 0.5202 0.06608 0.05570 1.182 
Stage -2.3852 2.0008 -1.192 0.2362 -0.1214 0.1029 1.183 
Operation 16.2844 4.0045 4.066 0.0001 0.3850 0.3509 1.342 
Chemo_Regimen -4.0473 3.6099 -1.121 0.2650 -0.1143 0.09674 1.332 
Histology 4.0903 3.5513 1.152 0.2523 0.1174 0.09938 1.172 

 
Discussion 

Anaemia is associated with a poor prognosis in cancer 
patients due to its impact on the patient's quality of life 
and overall health. Anaemia can contribute to fatigue, 
reduced immune function, impaired cognitive 
function, and increased risk of infection. In addition, 
anaemia may be a sign of advanced cancer, which can 
lead to a decrease in overall survival rate [7,14,16]. 
Prevalence of anaemia is variable in cancer patients. 
Studies have reported prevalence of 30 to 90%. Type 
and stage of cancer, pre and post treatment assessment 
and also definition of anaemia are some of the factors 
which impact the reported prevalence of anaemia 
[17,18].  

The National Cancer Institution (NCI) grading of 
anaemia is defined as follows: “mild (Grade 1), Hb from 
10 g/dL to the lower normal limits; moderate (Grade 
2), Hb 8.0–9.9 g/dL; severe (Grade 3), Hb <8 g/dL to 
6.5 g/dl; life-threatening (Grade 4), Hb <6.5 g/dL. 
Baseline anaemia is defined as having Hb levels of 
<120.0 g/l for males and <110.0 g/l for females at 
presentation before any cancer related treatment [19]. 
Patients with GI malignancies especially gastric and 
colorectal cancer often present with anaemia. Up to 
50% of gastric cancer patients have anaemia at 
presentation as per some studies [6]. Our study 
reported that the majority of patients had anaemia at 
presentation. Haemoglobin (Hb) <100 gram per litre 
was found in 84 (75%) of patients. This is higher than 
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other studies and probably explained by the higher 
number of patients with advanced disease in our study. 
Anaemia is an independent prognostic factor of 
survival in cancer patients. A systematic review reported 
that the relative risk of death increased by 19% (95% 
confidence interval, 10-29%) in anaemic patients with 
lung carcinoma, by 75% (37-123%) in anaemic patients 
with head and neck carcinoma, by 47% (21-78%) in 
anaemic patients with prostate carcinoma, and by 67% 
(30-113%) in anaemic patients with lymphoma. The 
overall estimated increase in risk was 65% (54-77%) [7]. 
A number of studies have assessed preoperative 
haemoglobin levels and associated morbidity and 
mortality in patients with gastric cancer. Preoperative 
anaemia was associated with poor overall survival in 
stage I, II and III gastric cancer patients [11,12]. In a 
meta-analysis of Seventeen studies involving 13,154 
gastric cancer patients, preoperative anaemia was 
identified in 36% of patients. Both overall survival and 
disease-free survival was significantly lower in patients 
with preoperative anaemia [10]. In patients with 
advanced metastatic gastric cancer, association of low 
haemoglobin (Hb) levels and prognosis has been 
reported in few studies. Qing Wei et al reported 
correlation between Hb Levels and the prognosis of 
first-Line chemotherapy in patients with advanced 
gastric cancer. The median progression free survival was 
5.7 months in pts with severe anaemia as compared 
with 6.4 months for patients with non-severe anaemia 
(Hb≥8g/dl). The median overall survival was 15.0 
months for pts with non-anemia and mild anaemia 
(Hb≥10g/dl) versus 11.5 months for pts with moderate 
or severe anemia [20]. In our study we also found 
association of anaemia with prognosis. The patients 
with higher Hb (>100 g/L) had better outcomes as 
compared to patients with lower Hb (<80 g/L).  
Another study evaluated the impact of anaemia on 
prognosis of patients treated with 5-fluorouracil (FU)-
based first-line chemotherapy in patients with advanced 
gastric cancer. They reported lower response rates (9%) 
in patients with Hgb values <10 g/dl than in patients 
with Hb > or = 10 g/dl (53%; P < 0.001) [14]. A 
retrospective analysis of 598 patients with advanced 
gastric showed that patients with Hgb level ≤ 80 g/L 
had a trend toward a shortened median OS and PFS 
(p = 0.009 and p = 0.049, respectively) [20]. Cancer 
related anaemia is multifactorial and hence it is 
important to identify multiple potential treatable 
causes. Treatment of cancer itself can cause anaemia 
and may require interruption or delay in treatment. 
Often the progression of cancer itself is the cause of 

anaemia. Hence management of cancer related 
anaemia can be challenging. Apart from the treatment 
of cancer itself, other management options include 
erythropoietic agents, iron supplementation or blood 
transfusions, and nutritional supplementation etc [19].   
Treatment of cancer related anaemia can lead to 
improvement in quality of life as well as better tolerance 
to anti-cancer treatment and potentially improve 
treatment efficacy and survival [21,22,23]. However, 
impact of blood transfusion in gastric cancer patients 
to correct anaemia is controversial. Some studies show 
improvement in quality of life however there does not 
appear any improvement in survival and some even 
report poor outcomes [22,23,24,25]. Our study showed 
no association between blood transfusion and 
prognosis of patients. 
 

Conclusion 

Overall, our results suggest that anaemia has a 
significant negative impact on the overall survival, 
progression-free survival, and quality of life of patients 
with advanced gastric cancer. Therefore, identifying 
and treating anaemia early on in the disease course may 
be beneficial for improving the outcomes of these 
patients. 
The point prevalence of anaemia in our gastric cancer 
patients during treatment had an effect on overall 
survival. The outcome couldn't be improved with RBC 
transfusion. Our findings indicate the need for a 
consistent diagnostic and treatment approach to 
anaemia in this setting.  
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