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Abstract

Background: In Eastern Europe, where late cancer diagnoses are frequent and survival rates are low, gastric cancer continues to
be a leading cause of cancer-related death. The data on relapse-free survival (RFS) and the factors that influence it in Albania are
scarce.

Methods and Results: A total of 221 adult patients with histologically confirmed gastric cancer at the Oncology Service at the
University Hospital Center “Mother Teresa” participated in this 60-month follow-up prospective longitudinal observational study.
The Kaplan-Meier method was used to estimate relapse-free survival, and multivariate Cox proportional hazards regression was
used to evaluate prognostic factors.

Relapses occurred in 37.1% of patients during follow-up. The median relapse-free survival was 28.0 months (95% CI: 25.04—
30.96). When compared to diffuse gastric cancer, the intestinal type was independently linked to a lower risk of relapse (HR =
0.32; 95% CI: 0.19-0.53). Relapse risk was strongly correlated with increasing lymph node involvement (N1: HR = 5.31; N2: HR
=6.53; N3: HR =9.59). Age, radiotherapy, adjuvant therapy, and tumor depth did not independently correlate with RFS. A higher
risk of relapse was linked to a positive family history of gastric cancer (HR = 10.87).

Conclusion: The histopathological subtype and lymph node status at diagnosis were the main factors influencing relapse-free
survival in this group of gastric cancer patients in Albania. These findings highlight the importance of early detection, accurate
staging, and follow-up strategies adapted to the risk level in gastric cancer care.(International Journal of Biomedicine.
2026;16(2):169-177.)

Keywords: Albania ¢ cohort study * gastric cancer  prognostic factors ¢ relapse-free survival

For citation:Kreka B, Togi E, Llazani A, Shehi D, Shahini A, Canaku D, Cuedari E, Kraja F, Agaraj A, Kola M, Kreka D, Vasha M,
Dibra A, Face M. Relapse-Free Survival and Prognostic Factors in Gastric Cancer Patients in Albania: A Prospective Longitudinal
Observational Cohort Study. International Journal of Biomedicine. 2026;16(2):169-177. doi:10.21103/Article16(2) OA3

Introduction

Gastric cancer is one of the most frequent causes of cancer
morbidity and mortality. In several high-income countries,
the incidence of this health condition is gradually declining.
However, in most parts of Eastern Europe, Asia, and Latin
America, the burden of gastric cancer remains high.! Currently,
gastric cancer is responsible for over a million new cancer

cases and is one of the most frequent causes of cancer-related
mortality.r It is also important to note that most patients are
diagnosed at a late stage, and the survival outcomes are dismal.
In this context, there is no doubt that gastric cancer is a global
health concern, deserving increased attention.

The variability of gastric cancer prognosis is one of the
most complicated problems in this field. Each specific case of
gastric cancer prognosis is the result of a tumor-specific, patient-
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specific, and treatment-specific set of parameters. The extent of
tumor infiltration and the presence of lymphatic spread at the
time of diagnosis are the most important survival determinants
and those that most consistently impact prognostic outcomes.??

Additionally, there are also different histopathological
subtypes of gastric cancer. A commonly used histopathological
classification of gastric cancer is the Lauren classification.
Based on this classification, there are 2 groups: the intestinal and
diffuse types. The diffuse type is the one that usually results in a
more negative gastric cancer prognosis, as it is characterized by
poorer outcomes and more advanced tumor aggressiveness.*?
Still, how each of these factors affects cancer progression
likely varies across populations, health care environments, and
treatment strategies.

The relapse of the disease after intentional clinical
treatment continues to be a critical inflection point in the disease’s
trajectory and is closely correlated to long-term survival. For this
reason, the oncology community has recognized relapse-free
survival (RFS) as a critically important indicator for assessing
outcomes in both clinical trials and observational studies; this
clinical endpoint reflects both the malignancy’s characteristics
and the efficacy (or lack thereof) of the surgical and adjuvant
interventions performed.® Most studies published in the
international literature in this field suggest that the greatest risk
of relapse seems to be within the first two to three years after
diagnosis or surgical intervention, highlighting the need for
careful monitoring of these patients and the prompt diagnosis
of patients within the highest risk categories.” There is a relative
scarcity of evidence from real-world cohorts in Southeastern
and Eastern Europe, as most relevant literature stems from
large international studies on relapse-free survival and its
prognostic factors conducted in developed countries. Data from
Albania is particularly troubling, as gastric cancer is still being
diagnosed at very advanced stages. Despite this, it seems that
there is still a considerable lack of scientific systematic analyses
of survival outcomes and prognostic determinants of gastric
cancer in Albania. Local scientific data is necessary, as it is
likely that diagnostic and treatment pathways, including access
to neoadjuvant and adjuvant therapies, diagnostic and follow-
up strategies, as well as differing patient control parameters,
may significantly impact the clinical outcomes and limit the
applicability potential of various findings and/or interventions
from other settings.?

Relapse patterns and predictors of relapse-free survival
in Albanian patients with gastric cancer bear clinical and
public health significance. Such knowledge can improve risk
stratification and assist in the development of tailored follow-
up plans and cancer care enhancements at the national level.
In this context, the objective of the present study was to assess
relapse-free survival rates in a cohort of patients with gastric
cancer in Albania and to identify independent prognostic factors
for disease recurrence within 60 months (5 years) of diagnosis

Methods

Study Design
This is a prospective, longitudinal, observational cohort
study conducted among patients diagnosed with gastric

cancer and managed at the Oncology Service at the University
Hospital Center “Mother Teresa” (UHCT) in Tirana, Albania.
Participating gastric cancer patients were followed from the
time of diagnosis and/or initiation of treatment and were
observed longitudinally for the occurrence of disease relapse
for a maximum follow-up period of 60 months.

Study Setting

UHCT “Mother Teresa” is Albania’s largest tertiary
referral hospital and the only public reference center for cancer
diagnosis and treatment. The Oncology Service at UHCT
delivers care to cancer patients from all regions of the country,
providing multidisciplinary cancer care that includes medical
oncology, surgical oncology, and radiotherapy, as well as
imaging and pathology services. Hence, the study participants
represent the standard clinical routine nationwide.

Study Population

The study population for this study was adult patients
with a confirmed diagnosis of gastric cancer who were treated
and/or followed at the Oncology Service of UHCT during the
study period.

The inclusion criteria were as follows: histologically
confirmed gastric cancer, age >18 years, cancer diagnosis and/
or treatment initiated at UHCT “Mother Teresa”, availability
of baseline clinicopathological data, and at least one follow-up
evaluation after diagnosis.

Exclusion criteria were patients with incomplete
diagnostic confirmation, patients who were lost to follow-
up immediately after diagnosis, patients who declined to
participate, or patients who did not provide informed consent.

The inclusion criteria were met by 221 gastric cancer
patients, and they were therefore included in the study.

Data Collection, Data Sources, and Variables

A structured data-collection form developed specifically
for this project was used to collect the necessary information
from participants. Various information sources were used,
including medical records, oncology and surgery reports,
pathology and histopathology reports, imaging records, and
follow-up visits and outpatient oncology notes.

The following categories of variables were collected and
analyzed: demographic and clinical variables (age at diagnosis,
sex); family history of gastric cancer; tumor-related variables
such as histopathological type; status of presence of signet-
ring cells; TNM tumor stage at diagnosis; treatment-related
variables, including neoadjuvant therapy, adjuvant therapy,
radiotherapy, surgery, etc., and outcome-related variables
such as relapse status. Relapses were defined based on
clinical, radiological, and/or histological evidence of disease
recurrence. When a relapse was first detected, we noted down
the date of this event. This allowed us to calculate the time to
relapse (defined as the interval of time between diagnosis and
the first documented recurrence of the disease). Obviously,
patients without documented relapses were censored at the
date of last follow-up.

Follow-Up Period

Patients were followed under routine clinical practice
at UHCT. During this time, periodic clinical evaluations,
imaging studies, and laboratory assessments were performed
as needed. Follow-up duration ranged from 7 to 60 months.
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Statistical Analysis

All statistical analyses were carried out using IBM
SPSS Statistics (version 21). Baseline characteristics were
summarized as frequencies and percentages for categorical
variables and mean =+ standard deviation (SD) and additional
statistical parameters for continuous variables. The Kaplan-
Meier method was used to estimate relapse-free survival, and
survival curves were constructed using the log-rank (Mantel-
Cox) test. The median RFS was considered the most robust
survival measure, as it is unaffected by censored observations.
A univariate Cox proportional hazards regression test was used
to identify independent predictors of RFS; those achieving
clinical relevance were entered into a multivariate Cox
proportional hazards regression model to adjust for potential
confounding factors. Hazard ratios (HRs) and their respective
95% confidence intervals (CIs) were reported. The adequacy
and goodness-of-fit of the multivariate model were assessed as
well, through omnibus tests and likelihood-based statistics. A
2-sided P-value of less than 0.05 was considered statistically
significant.

Results

Table 1 shows the information on various characteristics
of the 221 patients included in the study. The dominant sex
was male (71.5%), and the mean age of participants was 64.0
+ 9.9 years. More than 7 in 10 patients (78.7%) were aged
50-74 years, while patients younger than 50 years accounted
for a relatively small proportion of cases.

Family history of gastric cancer was reported in only
3.7% of participating patients. From a histopathological
perspective, diffuse and intestinal types were almost equally
represented, together accounting for more than 95% of
patients, while indeterminate histology was rare. Signet-ring
cell features were identified in fewer than 1 in 10 patients.

At diagnosis, more than 85% of patients presented
with locally advanced tumors (T3-T4), and nearly four out
of five showed regional lymph node involvement (N1-N3).
Distant metastases were present in approximately 20% of
cases. Regarding treatment, neoadjuvant therapy was rarely
administered, despite the advanced stage at presentation,
whereas adjuvant therapy was given to about two-thirds of
patients. Radiotherapy was used in a minority of cases (14.5%).

Table 2 presents information on relapse and the timing
of events during the follow-up period. In 37.1% of patients,
a relapse occurred, while the remaining 62.9% remained
relapse-free until the end of follow-up. Among those
patients who experienced a relapse, the mean time to relapse
was approximately 19 months, with a median relapse-free
survival of 16 months. Relapse time distribution showed
substantial variability, with events occurring as early as 7
months and as late as 45 months in this cohort of patients.
The follow-up period was slightly longer than the observed
time to relapse, with a mean duration of about 22 months and
a median duration of 19 months. Follow-up ranged from 7 to
60 months.

Table 3 summarizes the overall estimates of relapse-free
survival for the study cohort, calculated using the Kaplan-

Meier method. The mean time to relapse-free survival was
32.78 months (95% CI: 29.15-36.42), reflecting the average
duration patients remained free of recurrence during the
follow-up. In clinical terms, the median relapse-free survival
was 28.0 months (95% confidence interval: 25.04-30.96).
Half of the patients experienced relapse within approximately
28 months, while the remaining half remained relapse-free for
a longer period of time. Because it is resistant to censoring
and has a clear clinical interpretation, the median relapse-free
survival is the most reliable summary measure of the outcome
in this cohort.

Table 1.

Baseline demographic, clinicopathological, and treatment
characteristics of the study population.

Variable ﬁgf&l)%tre Percentage
Total 221 100.0
Sex

Male 158 71.5

Female 63 28.5
Age (mean + SD) 64.04 £9.92
Age group

<50 years 18 8.1

50-64 years 92 41.6

65-74 years 82 37.1

>75 years 29 13.1
Family history for gastric cancer*

No 210 96.3

Yes 8 3.7
Histopathological type of cancer*

Diffuse 107 49.1

Intestinal

Indeterminate 104 417

7 32

Status of signet cell presence

No 200 91.3

Yes 19 8.7
T stage*

TO 1 0.5

T1 5 2.7

T2 20 10.9

T3 110 59.8

T4 48 26.1
N stage*

NO 39 21.3

N1 41 22.4

N2 54 29.5

N3 49 26.8
M stage*

MO 173 80.1

Ml 43 19.9
Neoadjuvant therapy*

No 213 96.8

Yes 7 32
Adjuvant therapy*

No 67 30.5

Yes 153 69.5
Radiotherapy*

No 189 85.5

Yes 32 14.5

* Any discrepancy with the total number is due to missing information.
y pancy g
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Relapse status and relapse-free survival outcomes.

Variable Absolute number Percentage
Relapse
No 139 62.9
Yes 82 37.1

Statistical parameter

Relapse-free

Follow-up period

172

Relapse-Free Survival Analysis by Histopathological Type
of Gastric Cancer

Relapse-free survival was analyzed using the Kaplan—
Meier method to assess whether the histopathological type of
gastric cancer affects RFS (Table 4). The analysis data show
that the RFS median differs significantly between groups. In
patients with intestinal type — 31 months (95% CI: 26.149
— 35.851); in those with diffuse type —18 months, and in
those with indeterminate type — 11 months (95% CI: 8.434 —
13.566). The intestinal type was associated with the longest
RFS, while the indeterminate type was associated with the
shortest survival. On the other hand, the mean survival follows
the same trend, but this indicator has a secondary role due to
censoring (Table 4). The respective p-value from the Log
Rank (Mantel-Cox) test = 0.001 (chi-square = 13.914, df =
2) indicates a statistically significant difference in relapse-free
survival between histopathological types of gastric cancer.

survival (in months) (months)
Mean 19.05 21.56
Median 16.00 19.00
Moda 9 14
Standard deviation 9.17 10.23
Range 38 53
Minimum 7 7
Maximum 45 60
Table 3.
Mean and median relapse-free survival in the study population.
RFS mean time

) 95% CI

Time (months) | Standard error — —

Lower limit | Upper limit
32.78 1.85 29.15 36.42
RFS median time

) 95% CI

Time (months) | Standard error — —

Lower limit | Upper limit
28.00 1.51 25.04 30.96

Figure 1 shows the Kaplan—Meier curve of relapse-
free survival, showing a more pronounced decline in survival
during the first years of follow-up, a slowdown in the decline
after about 30 months, and arelatively horizontal final segment,
indicating a subgroup of patients with longer relapse-free
survival. This means that the risk of relapse is highest in the
first 2-3 years of follow-up, while patients who survive these
periods have a lower chance of later relapse. Censored cases
(the + signs) are reasonably distributed, implying there is no
massive early censoring, an indication of adequate follow-up,

and the absence of serious bias in follow-up.

Survival Function

Cum Survival

1 Survival Function
+ Censored

T T T T T
10 0 30 40 50
Follow-up period (months)

84

Figure 1. Relapse-free survival.

Table 4.
RFS according to histopathological type of gastric cancer.
Variable RFS mean time RFS median time
95% CI 95% CI
Zgrll)fe?f Time"| SE Lower| Upper Time®| SE Lower|Upper
limit | limit limit | limit
Diffuse 30.0812.11125.944134.218|18.000| - - +
Intestinal ~ [36.183[2.166[31.937140.429(31.000|2.475/26.14935.851
Indeterminate(23.143|5.850/11.677|34.609(11.000{1.309| 8.434 (13.566

SE- Standard Error; * - Time in months.

This is confirmed by the RFS curves shown in Figure 2.
The intestinal type curve remains higher during the first 2-3
years of follow-up, suggesting a better prognosis. The diffuse
type presents a more rapid decline in survival in the early
stages. The indeterminate type shows the fastest decline and
the poorest relapse-free survival.

Survival Functions
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Figure 2. Relapse-free survival by
histopathological type of gastric cancer
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Relapse-Free Survival Analysis by the Nodal (N) Stage of
Gastric Cancer

According to Table 5, the RFS median shows a clear
downward trend with increasing level of N stage. In patients
with N1 stage — 28 months (95% CI: 26.350-29.650); in
patients with N2 stage — 26 months (95% CI: 17.543-34.457);
in patients with N3 stage — 25 months (95% CI: 18.404—
31.596). These differences were highly statistically significant
(chi-square = 16.672, df = 3; Log Rank (Mantel-Cox) test
P =0.001). For patients with stage NO, the median was not
reported, suggesting a low relapse rate or high censoring,
reflecting a more favorable prognosis. On the other hand, the
mean survival is highest in NO and decreases progressively
in N1-N3, supporting the prognostic importance of lymph
node involvement (Table 5). On the other hand, the mean
survival is highest in NO and decreases progressively in N1—
N3, supporting the prognostic importance of lymph node
involvement (Table 5).

173

Multivariate Analyses of Relapse-Free Survival (Cox
Proportional Model)

The overall performance and adequacy of the multivariate
Cox proportional hazards model used to analyze RFS were
assessed. The model demonstrated a good fit to the data, as
indicated by a statistically significant omnibus test (P <0.001).
The substantial improvement in model likelihood (coefficient
—2 Log Likelihood = 641.319; chi square = 42.140, df = 12,
P <0.001) compared with the baseline model (change in chi
square = 51.702, P < 0.001) without covariates confirmed that
the set of variables included meaningfully explains variation in
the risk of relapse. These results supported the appropriateness
of the model for identifying independent prognostic factors
associated with relapse-free survival.

Table 6 presents the results of the multivariate Cox
regression analysis, identifying independent predictors of
relapse-free survival after adjustment for potential confounders.
Histopathological type emerged as a strong prognostic factor.
Compared with diffuse-type tumors, intestinal-type gastric
cancer was associated with a significantly lower risk of relapse

Table 5.
. . . (HR = 0.32), indicating a more favorable prognosis, while
Rel - ) ding to the N st t d . . . . .
elapse-free survival according to the N stage of gastric cancer. indeterminate histology did not show an independent effect.
Variable RFS mean time RFS median time
Table 6.
Time* 95% Cl | Time* 95% Cl1 Multivariate Cox Proportional Hazards analysis of factors
N stage SE SE associated with relapse-firee survival.
Lower | Upper Lower | Upper
limit | limit limit | limit 95.0% Cl
) for HR
NO 43.561|2.924|37.831|49.292 Variable B | SE | Wald |dfiP-value] HR
Lower|{Upper
N1 27.763|1.955|23.932|31.594(28.000| .842 {26.350|29.650 limit | limit
N2 26.875(2.988(21.020(32.731{26.000(4.315| 17.543 | 34.457 Histopathological 19.627]2| 0.000
type (overall)
N3 26.819(2.236(22.437|31.201{25.000(3.365| 18.404 | 31.596 Intestinal type -1.15610.264119.2011 1| 0.000 | 0.315 [0.188] 0.528
SE - Standard Ervor: *- Time in months. Indeterminate type|-0.213(0.557| 0.146 [ 1| 0.702 | 0.808 [0.271|2.409
N stage (overall) 15.387|31 0.002
. NI stage 1.67010.589| 8.046 [ 1| 0.005 | 5.310 [1.675]16.833
This is confirmed by the RFS curves for N stages of g
gastric cancer (Figure 3). The NO stage shows the highest RFS N2 stage 1.87610.557]11.362) 1| 0.001 | 6.528 |2.193]19.431
throughout the entire follow-up period. With increasing stage N3 stage 2.260(0.583|15.024( 1| 0.000 | 9.587 |3.057[30.067
N (from NI to N3), a more rapid decline in survival and an T stage (overall) 4.494 3] 0213
increasingly lower probability of remaining relapse-free are T1 stage 0.13511.049] 0.017 | 1| 0.898 | 1.144 |0.146| 8.947
observed.
T2 stage -1.643(0.780] 4.442 | 1| 0.035 | 0.193 |10.042{0.891
T3 stage -0.137|0.272{ 0.256 | 1| 0.613 | 0.872 |0.512] 1.485
e AT, Yes -0.145(0.405 0.129 [ 1{ 0.719 | 0.865 [0.391| 1.911
104 TT i Radiotherapy, Yes |-0.534(0.361| 2.180 [ 1| 0.140 | 0.586 {0.2891.191
0s ki . il A Age (numeric) 0.01010.011] 0.764 | 1] 0.382 | 1.010 [0.988|1.032
_ 11 1 T : gi:ﬁ:i Family history, Yes|2.386 (1.041| 5.254 [ 1| 0.022 |10.872[1.413 (83.644
EW JLL AT - Adjuvant Therapy, SE - Standard Error.
E T
' - Regional lymph node involvement was the most
S powerful predictor of relapse. Compared with node-negative
i) disease (NO), progressively higher N stages were associated

T T T T
[ 10 20 @ 40 0 @

Follow-up period (months)

Figure 3. Relapse-free survival by N stages of gastric cancer.

with a marked and stepwise increase in relapse risk, with
hazard ratios rising from N1 to N3, reflecting a clear biological
gradient.
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Tumor depth (T stage) was not significant overall;
however, patients with T2 tumors had a significantly lower
risk of relapse compared with those with T4 disease, even after
multivariable adjustment. Adjuvant therapy, radiotherapy, and
patient age were not independently associated with relapse-
free survival in this model. Notably, a positive family history
of gastric cancer was associated with a substantially higher
risk of relapse, although the wide confidence interval suggests
limited precision and warrants cautious interpretation.

Discussion

This prospective cohort study is one of the first
attempts to scientifically assess the relapse-free survival
among a group of cancer patients in Albania and the factors
associated with it. The findings suggest that the gastric cancer
population in Albania is characterized by advanced disease at
the time of diagnosis, heterogencous relapse patterns, and a
survival course that seems to be largely impacted by tumor
histopathology rather than treatment modalities. These results
provide a very interesting, clinically relevant insight into the
course of gastric cancer patients at a national tertiary referral
center.

A major finding was the relatively high proportion of
patients experiencing relapse during the follow-up period
(37.1%), with a median RFS of 28 months. The median
time to relapse reported in this study is in accordance with
the international research suggesting that the period with the
highest risk of cancer relapse is within the first two to three
years following the diagnosis or treatment.421% The Kaplan—
Meier curve in our gastric cancer cohort showed a steeper
decline at the start of follow-up, followed by a plateau,
suggesting that patients who do not relapse after this point
may have a more favorable profile, including histopathological
tumor type or treatment response. These findings are similar
to those observed in various randomized controlled trials or
large observational studies, > further highlighting the clinical
importance of careful surveillance of these patients right after
treatment.

The findings of this study reported the histopathological
type of gastric cancer to be a strong and independent prognostic
factor for the relapse-free survival of these patients. The
intestinal type of gastric cancer was associated with significantly
longer relapse-free survival compared to the diffuse type of
cancer, in both univariate and multivariate analysis. This
finding is in accordance with reports from international
literature.!? More specifically, the international literature has
consolidated the fact that biological distinctions between
Lauren subtypes of gastric cancers are key determinants of
RFS among affected patients,'* with the intestinal type being
associated more frequently with glandular differentiation,
predominantly localized growth models and better response to
treatment modalities, in contrast with the diffuse type which
often exhibit more spread or infiltrative growth patterns, early
dissemination*>!* and are more resistant to treatment schemes.
1516 On the other hand, the worst median RFS observed among
patients with an indeterminate type of gastric cancer needs to
be carefully considered, given the small number of patients

with this type of gastric cancer available for analysis; however,
this could be an indication that this histopathological type
could be associated with more aggressive tumor dynamics
and/or diagnostic uncertainty at baseline.?

The spreading of the tumor and the involvement
of regional lymph nodes emerged as one of the strongest
predictors of RFS in the actual study, as shown by the strong
and positive association of Hazard Ratios with the N stage
of gastric cancer: the more advanced the cancer (the higher
the N stage), the higher the HRs (Table 6). This modality
and gradient of the association highlight the critical role of
lymphatic involvement in the progression of gastric cancer.’®
The association between the N stage of gastric cancer and the
RFS isinaccordance with reports from international literature
consistently reporting the level of lymph nodes infiltration
as a major factor in the recurrence of disease and survival
of patients.’>2 The critical role of lymph node involvement
in the prognosis of gastric cancer is also supported by the
finding that patients with intact lymph nodes (stage NO) had
a much more favorable RFS, with a considerable percentage
remaining free of disease throughout the follow-up period.
This once again highlights the importance of early detection
of the lymph node involvement for the prognosis of gastric
cancer.

On the other hand, the depth of the tumor, measured by
the T stage of it, was, overall, not significantly associated with
RFS in the multivariable adjusted model, even though patients
with a T2 stage tumor showed a significantly lower risk of
relapse compared to patients with a T4 stage gastric cancer.
This pattern might suggest that lymph node status overrides
the prognostic information provided by local tumor extension,
meaning that the N stage, per se, is more informative than
the T stage, potentially because of the strong correlation
between tumor depth and nodal involvement, as reported in
the international literature.?2*

It was interesting to note that, even after all the
adjustments, variables such as adjuvant therapy and
radiotherapy did not appear to be significantly associated with
RFS. Even though this finding may seem counterintuitive,
it could mean that patients who receive adjuvant treatment
are more likely to have more serious illnesses. On the other
hand, the low application of neoadjuvant therapy in this group
of patients, despite the presence of advanced cancer in the
overwhelming majority of patients, may have contributed
to masking the treatment-related survival differences in this
case. Finally, this observation highlights the very limited
application of contemporary multimodal treatment strategies
among gastric cancer patients in Albania and indicates a
potential area for future improvement.>2

With regard to family history, it is well established that
it is a risk factor for developing gastric cancer, with odds
ratios fluctuating between 2 and 10 among different studies
and population groups.?’ However, we detected a significant
association between family history of gastric cancer and
the risk of relapse, an association that has not been much
explored in the international arena. Amid the uncertainty of
this association due to the small number of patients having
this trait and wide confidence intervals in our case, the finding
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however aligns well with some literature reports that have
reported family history to be a risk factor associated with
specific molecular characteristics that might influence cancer
aggressiveness, poorer outcomes and less favorable response
to treatment,®*2 potentially negatively affecting their relapse-
free survival. Obviously, there is a need for further research to
better understand and explore the association between family
history and risk of relapses among gastric cancer patients.

Looking from a broader angle, the results of our study
point out the many difficulties and challenges that gastric cancer
patients encounter in a health system where late diagnosis is
often the norm. A relatively high proportion of patients we
see in our oncology practice present with quite advanced
cancer, both in the primary tumor size and how much it’s
spread to lymph nodes. This is a common finding in Eastern
European countries.**! This situation highlights the need to
improve early detection strategies, better identify who is at
higher risk, and ensure people reach the right doctors faster by
reviewing and improving referral pathways and modalities.?23
The survival patterns observed in this study among a group
of gastric cancer patients in Albania are comparable to those
reported elsewhere, once again confirming the critical role of
cancer biology in patient outcomes across settings.

This study has several limitations. For example, we
observed patients recruited from a single medical center; such
an approach may limit the study’s ability to identify regional
differences in healthcare delivery and narrow the scope for
generalizing the results. However, the fact that cancer patients
in UHCT come from all over the country might dilute these
potential biases. On the other hand, we did not have access to
information on tumor molecular characteristics or details of
chemotherapy regimens, thus further limiting the potential of
prognostic analysis.

Despite its weaknesses, this study has some strengths
as well. These include a prospective observational design,
a relatively long follow-up period, full standardization,
and the inclusion of many background variables, such as
sociodemographic and clinicopathological factors, which
enhance the robustness of the survival analysis. In addition,
we have used powerful statistical tests to assess relapse-free
survival and the factors associated with it, and have adjusted
for potential confounding effects of various variables. Lastly,
this is among the few studies that explore relapse-free survival
among gastric cancer patients in Albania and the factors
associated with it.

Conclusion

This study demonstrated that the relapse-free survival
among gastric cancer patients in Albania is mainly influenced
by the histopathological type of the tumor and lymph node
involvement at the time of diagnosis. These findings underscore
the critical importance of early detection and staging of cancer,
as well as the application of follow-up strategies tailored
to the risk of relapse. In addition, the findings of this study
could serve to inform field professionals, policymakers, and
decision-makers to further improve the management of gastric
cancer in Albania.

Ethical Considerations

The study was conducted in accordance with the principles
of the WMA Declaration of Helsinki (1964, ed. 2013) and
approved by the Ethics Committee of the University of
Medicine, Tirana; Approval number: 2235/2 dated 08.30.2024.
All potential candidates were fully informed about the study’s
aim and procedures. All participants granted their informed
consent to participate in the study. We ensured patient data
anonymization before analysis. Access to the database was
restricted only to authorized members of the research team.

Disclaimer

The current study was conducted within the framework of an
institutional research project aimed at establishing a structured
hospital-based database for gastric cancer to evaluate real-
world clinical outcomes and prognostic factors among
Albanian patients.

Project Title: “Foundation of a University Clinic Database on
Gastric Cancer—A Necessity for Ensuring Optimal Treatment
in Light of New Therapeutic Protocols.” Professor Arvin
Dibra serves as the Project Coordinator (with a copy of the
letter) and Principal Investigator.

Author Contributions

Bledi Kreka: Conceptualization, Methodology, Data analysis/
interpretation, Writing — original draft.

Ervin Toci: Conceptualization, Methodology, Data analysis/
interpretation, Writing — review and editing.

Arvit Llazani: Investigation, Data curation.

Drini Shehi: Investigation, Data curation.

Albana Shahini: Investigation, Data curation

Dorina Canaku: Methodology, Data analysis/interpretation,
Writing — original draft

Enkelejda Cuedari: Investigation, Data curation

Fatjona Kraja: Methodology, Data analysis/interpretation,
Writing — original draft.

Alba Agaraj: Investigation, Data curation

Martiola Kola: Methodology, Data analysis/interpretation,
Writing — original draft.

Dea Kreka: Investigation, Data curation.

Meri Vasha: Investigation, Data curation.

Arvin Dibra: Supervision, Conceptualization, Writing —
review and editing.

Manika Face: Conceptualization, Methodology, Writing —
review and editing.

All authors have approved the final manuscript.
Conflicts of Interest

The authors have declared no conflict of interest.

References

1. Sung H, Ferlay J, Siegel RL, Laversanne M,
Soerjomataram I, Jemal A, Bray F. Global Cancer Statistics



B. Kreka et al. / International Journal of Biomedicine 16(2) (2026) 169-177 176

2020: GLOBOCAN Estimates of Incidence and Mortality
Worldwide for 36 Cancers in 185 Countries. CA Cancer J
Clin. 2021 May;71(3):209-249. doi: 10.3322/caac.21660.
Epub 2021 Feb 4. PMID: 33538338.

2. Smyth EC, Nilsson M, Grabsch HI, van Grieken
NC, Lordick F. Gastric cancer. Lancet. 2020 Aug
29;396(10251):635-648. doi: 10.1016/S0140-6736(20)31288-
5. PMID: 32861308.

3. Ajani JA, D’Amico TA, Almhanna K, Bentrem DJ, Chao
J, Das P, Denlinger CS, Fanta P, Farjah F, Fuchs CS, Gerdes H,
Gibson M, Glasgow RE, Hayman JA, Hochwald S, Hofstetter
WL, Ilson DH, Jaroszewski D, Johung KL, Keswani RN,
Kleinberg LR, Korn WM, Leong S, Linn C, Lockhart AC, Ly
QP, Mulcahy MF, Orringer MB, Perry KA, Poultsides GA,
Scott WJ, Strong VE, Washington MK, Weksler B, Willett
CG, Wright CD, Zelman D, McMillian N, Sundar H. Gastric
Cancer, Version 3.2016, NCCN Clinical Practice Guidelines in
Oncology. J Natl Compr Canc Netw. 2016 Oct;14(10):1286-
1312. doi: 10.6004/jncecn.2016.0137. PMID: 27697982.

4. Lauren P. The two histological main types of gastric
carcinoma: diffuse and so-called intestinal-type carcinoma. An
attempt at a histo-clinical classification. Acta Pathol Microbiol
Scand. 1965;64:31-49. doi:  10.1111/apm.1965.64.1.31.
PMID: 14320675.

5. Berlth F, Bollschweiler E, Drebber U, Hoelscher AH,
Moenig S. Pathohistological classification systems in gastric
cancer: diagnostic relevance and prognostic value. World J
Gastroenterol. 2014 May 21;20(19):5679-84. doi: 10.3748/
wjg.v20.i19.5679. PMID: 24914328; PMCID: PMC4024777.
6. Paoletti X, Oba K, Bang YJ, Bleiberg H, Boku N, Bouché
O, Catalano P, Fuse N, Michiels S, Moehler M, Morita S,
Ohashi Y, Ohtsu A, Roth A, Rougier P, Sakamoto J, Sargent
D, Sasako M, Shitara K, Thuss-Patience P, Van Cutsem E,
Burzykowski T, Buyse M; GASTRIC group. Progression-
free survival as a surrogate for overall survival in advanced/
recurrent gastric cancer trials: a meta-analysis. J Natl Cancer
Inst. 2013 Nov 6;105(21):1667-70. doi: 10.1093/jnci/djt269.
Epub 2013 Oct 9. PMID: 24108811; PMCID: PMC4994928.
7. Dikken JL, van de Velde CJ, Coit DG, Shah MA,
Verheij M, Cats A. Treatment of resectable gastric cancer.
Therap Adv Gastroenterol. 2012 Jan;5(1):49-69. doi:
10.1177/1756283X11410771. PMID: 22282708; PMCID:
PMC3263979.

8. Torre LA, Bray F, Siegel RL, Ferlay J, Lortet-Tieulent
J, Jemal A. Global cancer statistics, 2012. CA Cancer J Clin.
2015 Mar;65(2):87-108. doi: 10.3322/caac.21262. Epub 2015
Feb 4. PMID: 25651787.

9. Allemani C, Matsuda T, Di Carlo V, Harewood R, Matz
M, Niksi¢ M, Bonaventure A, Valkov M, Johnson CJ, Estéve J,
Ogunbiyi OJ, Azevedo E Silva G, Chen WQ, Eser S, Engholm
G, Stiller CA, Monnereau A, Woods RR, Visser O, Lim GH,
Aitken J, Weir HK, Coleman MP; CONCORD Working
Group. Global surveillance of trends in cancer survival
2000-14 (CONCORD-3): analysis of individual records for
37 513 025 patients diagnosed with one of 18 cancers from
322 population-based registries in 71 countries. Lancet.
2018 Mar 17;391(10125):1023-1075. doi: 10.1016/S0140-
6736(17)33326-3. Epub 2018 Jan 31. PMID: 29395269;
PMCID: PMC5879496.

10. Tanaka K, Kawano M, Iwasaki T, Itonaga I, Tsumura H.
Surrogacy of intermediate endpoints for overall survival in
randomized controlled trials of first-line treatment for advanced
soft tissue sarcoma in the pre- and post-pazopanib era: a meta-
analytic evaluation. BMC Cancer. 2019 Jan 11;19(1):56. doi:
10.1186/s12885-019-5268-2. PMID: 30634944, PMCID:
PMC6330427.

11. Boiléve J, Touchefeu Y, Matysiak-Budnik T. Clinical
Management of Gastric Cancer Treatment Regimens. Curr Top
Microbiol Immunol. 2023;444:279-304. doi: 10.1007/978-3-
031-47331-9 _11. PMID: 38231223.

12. Wang Q, Wang T. Comparison of survival between diffuse
type and intestinal type early-onset gastric cancer patients: A
large population-based study. Medicine (Baltimore). 2023 Nov
24;102(47):e36261. doi: 10.1097/MD.0000000000036261.
PMID: 38013337; PMCID: PMC10681446.

13. Lee JH, Chang KK, Yoon C, Tang LH, Strong VE, Yoon
SS. Lauren Histologic Type Is the Most Important Factor
Associated With Pattern of Recurrence Following Resection
of Gastric Adenocarcinoma. Ann Surg. 2018 Jan;267(1):105-
113.  doi:  10.1097/SLA.0000000000002040.  PMID:
27759618; PMCID: PMC5515689.

14. Ergen¢ M, Uprak TK, Akin Mi, Hekimoglu EE, Celikel
CA, Yegen C. Prognostic significance of metastatic lymph
node ratio in gastric cancer: a Western-center analysis. BMC
Surg. 2023 Aug 7;23(1):220. doi: 10.1186/s12893-023-
02127-y. PMID: 37550669; PMCID: PMC10408136.

15. Lee JY, Gong EJ, Chung EJ, Park HW, Bae SE, Kim EH,
Kim J, Do YS, Kim TH, Chang HS, Song HJ, Choe J, Jung
HY. The Characteristics and Prognosis of Diffuse-Type Early
Gastric Cancer Diagnosed during Health Check-Ups. Gut
Liver. 2017 Nov 15;11(6):807-812. doi: 10.5009/gn117033.
PMID: 28798286; PMCID: PMC5669596.

16. van der Kaaij RT, Koemans WIJ, van Putten M,
Snaebjornsson P, Luijten JCHBM, van Dieren JM, Cats
A, Lemmens VEPP, Verhoeven RHA, van Sandick JW.
A population-based study on intestinal and diffuse type
adenocarcinoma of the oesophagus and stomach in the
Netherlands between 1989 and 2015. Eur J Cancer. 2020
May;130:23-31. doi: 10.1016/j.ejca.2020.02.017. Epub 2020
Mar 11. PMID: 32171106.

17. Zheng HC, Li XH, Hara T, Masuda S, Yang XH, Guan
YF, Takano Y. Mixed-type gastric carcinomas exhibit
more aggressive features and indicate the histogenesis of
carcinomas. Virchows Arch. 2008 May;452(5):525-34. doi:
10.1007/s00428-007-0572-7. PMID: 18266006; PMCID:
PMC2329735.

18. Kinami S, Saito H, Takamura H. Significance of
Lymph Node Metastasis in the Treatment of Gastric Cancer
and Current Challenges in Determining the Extent of
Metastasis. Front Oncol. 2022 Jan 7;11:806162. doi: 10.3389/
fonc.2021.806162. PMID: 35071010; PMCID: PMC8777129.
19. Japanese Gastric Cancer Association. Japanese
gastric cancer treatment guidelines 2018. Gastric Cancer.
2021;24(1):1-21.

20. Biffi R, Botteri E, Cenciarelli S, Luca F, Pozzi S, Valvo
M, Sonzogni A, Chiappa A, Leal Ghezzi T, Rotmensz N,
Bagnardi V, Andreoni B. Impact on survival of the number
of lymph nodes removed in patients with node-negative



B. Kreka et al. / International Journal of Biomedicine 16(2) (2026) 169-177 177

gastric cancer submitted to extended lymph node dissection.
Eur J Surg Oncol. 2011 Apr;37(4):305-11. doi: 10.1016/j.
€js0.2011.01.013. Epub 2011 Feb 1. PMID: 21288685.

21. Alatengbaolide, Lin D, Li Y, Xu H, Chen J, Wang B, Liu
C, Lu P. Lymph node ratio is an independent prognostic factor
in gastric cancer after curative resection (R0) regardless of the
examined number of lymph nodes. Am J Clin Oncol. 2013
Aug;36(4):325-30. doi: 10.1097/COC.0b013e318246b4e9.
PMID: 22547011.

22. Lee EW, Lee WY, Koo HS. Prognostic Factors for
Node-Negative Advanced Gastric Cancer after Curative
Gastrectomy. J Gastric Cancer. 2016 Sep;16(3):161-166.
doi: 10.5230/jgc.2016.16.3.161. Epub 2016 Sep 30. PMID:
27752393; PMCID: PMC5065945.

23. Hu X, Cao L, Yu'Y. Prognostic prediction in gastric cancer
patients without serosal invasion: comparative study between
UICC 7(th) edition and JCGS 13(th) edition N-classification
systems. Chin J Cancer Res. 2014 Oct;26(5):596-601. doi:
10.3978/5.issn.1000-9604.2014.10.09. PMID: 25400426;
PMCID: PM(C4220259.

24. Deng JY, Liang H. Clinical significance of lymph node
metastasis in gastric cancer. World J Gastroenterol. 2014 Apr
14;20(14):3967-75. doi: 10.3748/wjg.v20.114.3967. PMID:
24744586; PMCID: PMC3983452.

25. Cunningham D, Allum WH, Stenning SP, Thompson JN,
Van de Velde CJ, Nicolson M, Scarffe JH, Lofts FJ, Falk SJ,
Iveson TJ, Smith DB, Langley RE, Verma M, Weeden S, Chua
YJ, MAGIC Trial Participants. Perioperative chemotherapy
versus surgery alone for resectable gastroesophageal cancer.
N Engl J Med. 2006 Jul 6;355(1):11-20. doi: 10.1056/
NEJMo0a055531. PMID: 16822992.

26. Van Cutsem E, Sagaert X, Topal B, Haustermans K, Prenen
H. Gastric cancer. Lancet. 2016 Nov 26;388(10060):2654-
2664. doi: 10.1016/S0140-6736(16)30354-3. Epub 2016 May
5. PMID: 27156933.

27. Yaghoobi M, Bijarchi R, Narod SA. Family history and
the risk of gastric cancer. BrJ Cancer. 2010 Jan 19;102(2):237-
42. doi: 10.1038/sj.bjc.6605380. Epub 2009 Nov 3. PMID:

19888225; PMCID: PMC2816643.

28. Guilford P, Blair V, More H, Humar B. A short guide to
hereditary diffuse gastric cancer. Hered Cancer Clin Pract.
2007 Dec 15;5(4):183-94. doi: 10.1186/1897-4287-5-4-183.
PMID: 19725995; PMCID: PMC2736978.

29. Oliveira C, Seruca R, Carneiro F. Genetics, pathology,
and clinics of familial gastric cancer. Int J Surg Pathol. 2006
Jan;14(1):21-33. doi: 10.1177/106689690601400105. PMID:
16501831.

30. Elmadani M, Mokaya PO, Omer AAA, Kiptulon EK,
Klara S, Orsolya M. Cancer burden in Europe: a systematic
analysis of the GLOBOCAN database (2022). BMC Cancer.
2025 Mar 12;25(1):447. doi: 10.1186/s12885-025-13862-1.
PMID: 40075331; PMCID: PMC11905646.

31. Ferlay J, Colombet M, Soerjomataram I, Dyba T, Randi
G, Bettio M, Gavin A, Visser O, Bray F. Cancer incidence and
mortality patterns in Europe: Estimates for 40 countries and
25 major cancers in 2018. Eur J Cancer. 2018 Nov;103:356-
387. doi: 10.1016/j.ejca.2018.07.005. Epub 2018 Aug 9.
PMID: 30100160.

32. Dana J, Meyer A, Paisant A, Rode A, Sartoris R, Séror O,
Cassinotto C, Milot L, Grégory J, Cceur J, Lebigot J, Schembri
V, Villeret F, Takeda AN, Ronot M, Vilgrain V, Baumert TF,
Gallix B, Padoy N, Nahon P. Improving risk stratification
and detection of early HCC using ultrasound-based deep
learning models. JHEP Rep. 2025 Jul 5;7(10):101510. doi:
10.1016/j.jhepr.2025.101510. PMID: 40980161; PMCID:
PMC12448012.

33. AlHarthy SH, Al-Moundhrl M, Al-Mahmoodi W, Ibrahim
R, Ayaad O, Al Baimani K. Referral Process Enhancement:
Innovative Approaches and Best Practices. Asian Pac J
Cancer Prev. 2024 May 1;25(5):1691-1698. doi: 10.31557/
APJCP.2024.25.5.1691. PMID:  38809641; PMCID:
PMC11318818.

*Corresponding authors:

Professor Arvin Dibra, MD, PhD. E-mail: arvindibra@gmail.com
Professor Manika Face, MD, PhD. E-mail: manika.kreka@umed.edu.al



mailto:manika.kreka@umed.edu.al

