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ABSTRACT

Background: Malignant Non-Hodgkin Lymphoma (NHL) represents serious health conditions that eventually
affect patient survival. Objective: To assess the general profile of NHL patients and the factors associated with
survival and death from NHLs in Albania. Materials and methods: This is a case-series study of patients newly
diagnosed with NHLs in the Hematology Service at the University Hospital Center (UHC) “Mother Teresa” in
Tirana and followed-up during 2011-2015. The present study included 107 patients newly diagnosed with NHLs
during this time period. All patients with previously known NHLs were excluded from the survey. Basic
demographic and other data relevant to the disease were collected. Survival analyses were performed with Kaplan-
Meier test and Cox proportional hazard models. Results: Mean age of patients was 57.7 years and 61.7% were
males. Most NHL patients had intermediate-high or high grade and Ann Arbor stage 3-4 NHL and presence of B
symptoms at the moment of diagnosis. More than one-third of patients had level 3-4 performance status. The
overall 50 months survival was 57.2%. The risk of death from NHL was significantly higher among patients with
high level performance status, higher NHL grade and stage, higher levels of LDH, B symptoms and bone marrow
involvement at the time of diagnosis. Conclusion: Survivorship and its related factors among Albanian NHL
patients resemble those reported by international literature. The present findings could support awareness raising
activities towards early detection and treatment of NHLs in Albania.

KEYWORDS: Albania, Non-Hodgkin Lymphoma, prognosis, survival.

1. INTRODUCTION

Malignant Non-Hodgkin Lymphoma (NHL) represents a
heterogeneous group of malignant diseases that originate
from B and T lymphocytes, in different stages of
differentiation, usually affecting the lymphoid tissue
(lymph nodes, spleen, bone marrow, etc.) even though
any other body tissue could be involved, and ranging
from indolent follicular lymphoma (FL) to more
aggressive diffuse lymphoma such as diffuse large B cell
lymphoma (DLBCL).™? NHLs are classified according
to the fourth edition of 2008 World Health Organization
classification of lymphoid tissues, a classification
recently being revised that introduces small and fine
changes compared to 2008 classification.”! B-cell NHLs
comprise the vast majority of NHL (up to 90%) whereas
T-cell and natural-killer cell NHLs account for the
remaining proportion, with DLBCL and FL being the
most common NHLs.*!

According to scientific information, the incidence of
NHL has almost doubled between 1970-1990 and then
the disease rates in the general population were somehow

stable, with highest increases among Caucasians, males,
older people and patients diagnosed with extranodal
NHL.® A recent study suggested that, in US, the
incidence of lymphoma declined in recent years (except
for plasma cell neoplasms and mycosis fungoides), with
considerable variations by lymphoma subtypes.*

The survival of NHL patients also varies by disease
subtype.” For example, among T-cell NHLs, mycosis
fungoides had the best 5-year survival (ranging between
79%-92%) and peripheral T-cell lymphomas the worst
survival (36%-56%) whereas for B-cell NHLs the 5 year
survival rate ranged between 83%-91% for marginal
zone lymphoma and dropping to 44%-48% for Burkitt
lymphoma.”! NHL survival is dependent on several
factors, including race and sex, with blacks and males
showing worst survival for the majority of NHLs.!
Unfavorable International Prognostic Index (IPI), a
predictive model based on age, tumor stage, serum
concentration of lactate dehydrogenase (LDH),
performance status and extranodal involvement™ is also
associated with worst NHL survival.[”? Other risk factors
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might include bone marrow involvement, advanced
age,® performance status, Ann Arbor stage of the tumor,
increased level of LDH, reduced hemoglobin level,
involvement of two or more extranodal sites, tumor size
more than 10 cm in one site, etc.’”! Smoking, alcohol and
obesity™ as well as other factors related to the host
tumor reaction, host immune response and tumor
invasive potential are also associated with NHL
survival.l”

In Albania there is little information about NHL patients,
their characteristics and survival measures. In this
context, the aim of this study was to determine the
factors associated with the overall survival of NHL
patients in this South-East European country.

2. MATERIALS AND METHODS

Study population

This is a case-series study of a group of patients followed
up prospectively in time. The study population comprises
of patients that showed up at the Hematology Service in
the premises of the University Hospital Center (UHC)
“Mother Teresa” in Tirana, Albania, and being diagnosed
with Malignant Non-Hodgkin Lymphoma, during 2011-
2015 and dynamically followed up during this period of
time. Therefore, the inclusion criteria was: NHL
diagnosis set at the Hematology Service of UHC,
implying that all cases represent new cases (recently
diagnosed), and thus excluding all patient previously
known to suffer from NHL (exclusion criteria). For this
reason, the recruitment of subjects lasted about 5 years
(from 2011 to 2015).

During this period of time a total of 107 patients satisfied
the inclusion criteria, representing the final study
population.

Data collection

After the diagnosis of NHL was established, the
respective patient was asked to become part of the
survey. Each patient was asked to give the informed
consent after the aim and objectives of the study were
explained to them. Data collection process comprised of
two main components: basic demographic (sex and age)
data and other data regarding the disease (NHL),
different examinations and accompanying data such as
concomitant diseases (diabetes, hypertension, liver
cirrhosis).

NHL data included information on histologic type,
disease grade and stage at the moment of diagnosis. The
stage of NHL at the moment of diagnosis was based on
the Ann Arbor criteria whereas NHL grade was
determined based on the microscopy of the affected
lymph node or other involved tissues. Based on the
differences between normal and tumor cells the NHL
grade was determined as low-grade (low cell growth
rate), low-intermediate, intermediate, intermediate-high
and high grade (high cell growth rate). Also, whenever

possible, the mass of the biggest tumor and mass of lien
was measured.

At the moment of diagnosis (denoting the moment of
treatment initiation), and by the end of treatment we
assessed the following parameters: performance status
(ranging from O (fully active) to 5 (dead), presence of B
symptoms, extranodal and other tissues involvement
(such as liver, pulmonary, lymph nodes, bone marrow,
central nervous system, lactate dehydrogenase and
albumin. Based on relevant parameters, the International
Prognostic Index (IP1) was calculated for each patient.'!

After the diagnosis, the appropriate treatment was
initiated. The life status (dead/alive) of the participant
was measured at the moment of diagnosis and at the end
of the follow-up period. This is the main variable for
assessing the survival of participants under survey.

This study was approved by the Board of Medical Bio-
Ethics in the premises of the Faculty of Medicine.

Statistical analysis

Various statistical methods were used to analyze the
available data. Categorical variables were compared
using the chi square test. Because of the relatively small
number of study subjects, the non-parametric Wilcoxon
test was used to compare mean values of numeric
variables across categories of independent variables.

To determine overall survival the Kaplan-Meier test was
used. For the assessment of the respective p-value we
were based on Log Rank (Mantel-Cox), Breslow
(Generalized Wilcoxon) and Tarone-Ware tests, with a
p-value less than 0.1 considered as statistically
significant.

To assess the risk of dying from NHL we used the Cox
Regression test. This test reports the hazard ratios (HR).
Two models of this test were run: initially the crude
analysis (not adjusted for any factor) was carried out and
then, the second model was run, taking into account the
potential confounding effects of age and sex.

The Statistical Package for Social Sciences software
(SPSS), version 17 was used for all the statistical
analysis.

3. RESULTS

In total 107 patients newly diagnosed with malignant
Non-Hodgkin Lymphoma in the Hematology Service of
University Hospital Center “Mother Teresa” participated
in the survey. Table 1 presents baseline characteristics of
study participants at the moment of diagnosis.

More than half of participants were males (61.7%), the
average age was 57.7 years + 12.7 years and ranging
between 16 and 78 years. Low, low-intermediate or
intermediate grade NHL was detected in 29.9% of
patients, whereas more than two thirds of participants
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(70.1%) had intermediate-high or high grade NHL at the
time of diagnosis (Table 1). In addition, about three-
quarters of study participants (74.7%) were at the stage 3

or stage 4 of the disease and more than one-third of them
had performance status level of 3 or 4 (36.4%) at the
time of diagnosis (Table 1).

Table 1. Baseline characteristics of study subjects at the moment of NHL diagnosis
Study variable Absolute number Percentage
Total 107 100.0
Gender Male 66 61.7
Female 41 38.3
Age (years) - mean + SD 57.7+12.7
Age-group 16-54 years 35 32.7
55-63 years 35 32.7
64-78 years 37 34.6
NHL grade Low 12 11.2
Low-intermediate 17 15.9
Intermediate 3 2.8
Intermediate-high 41 38.3
High 34 31.8
NHL stage Stage 1 12 11.2
Stage 2 15 14.0
Stage 3 33 30.8
Stage 4 47 43.9
Performance status 1 11 10.3
2 57 53.3
3 32 29.9
4 7 6.5
Biggest tumor (cm) 4.39+4.35
Lien mass (cm) 16.22+3.69
LDH level (U/l) 459+1080
Extranodal involvement No 51 47.7
Yes 56 52.3
B symptoms No 40 37.4
Yes 67 62.6
Bone marrow involvement No 78 72.9
Yes 29 27.1
Liver involvement No 99 92.5
Yes 8 7.5

The average dimensions of lien and of biggest tumor
were 16.22 cm and 4.39 cm, respectively, whereas the
average LDH level was 459 U/l (Table 1). B symptoms
were present in 62.6% of cases; extranodular areas, bone
marrow and liver were affected in 52.3%, 27.1% and
7.5% of cases, respectively.

The most common histologic type of NHL was DLBCL
(29.9% of all cases), followed by other B-cell
lymphomas (14% of all cases), follicular lymphoma
(13% of cases) and T-cell lymphomas (13% of cases).
The main histologic types are then specified into a large
number of different sub-types. The most common
treatment scheme was R-CHOP (applied in about 62% of
cases), followed up by CHOP (18% of cases) and R-CVP
(8% of cases) [data not shown in tables].

Figures 1-8 show the survival of NHL patients. Figure 1
shows the overall survival during the entire follow-up
period; about 50 months after the diagnosis the overall
survival rate was 57.2%. Figures 2-7 show that the

survival of NHL patients is poorer among those with
high grade lymphoma, high performance status (ECOG
4), presence of B symptoms, extranodal, bone marrow
and liver involvement, and those with high levels of
LDH (tertile 3) at the moment of NHL diagnosis.
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Figure 1: NHL overall survival.
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moment of diagnosis.
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Figure 4: NHL survival by status of B symptoms at

the moment of diagnosis.
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Figure 5: NHL survival by status of extranodal
involvement at the moment of diagnosis.
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Figure 6: NHL survival by status of bone marrow

involvement at the moment of diagnosis.
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Figure 8: NHL survival by LDH level at the moment
of diagnosis.

Table 2 presents information about the risk of death from
NHL according to selected independent variables
assessed at the time of diagnosis (initiation of treatment).
The adjustment for age and sex (Model 2 in Table 2)
resulted only in small changes from crude analysis
(Model 1 in Table 2). The risk of dying from NHL was
significantly higher among patients with performance
status 4 at the time of diagnosis (HR=46.4; P<0.001),
those with high grade NHL (HR=15.9; P=0.007), stage 4
NHL (HR=5.7; P=0.018), high levels of LDH (HR=11.0;
P<0.001), presence of B symptoms (HR=2.9; P=0.005),
and patients presenting with bone marrow involvement at
the time of diagnosis (HR=2.8; P=0.001). Involvement of
extranodal sites and liver at the moment of diagnosis did
not increase significantly the risk of dying from NHL
among our patients (Table 2).

Table 2. Risk of death from NHL according to selected independent variables; hazard ratios (OR)
from Cox Regression
Variable UnadjusEed models Multivariable-adjusted models’
HR (95% CI) P HR (95% CI) P
Performance status <0.001 (3) * <0.001 (3)
ECOG 1 1.00 (reference) - 1.00 (reference) -
ECOG 2 4.1 (0.6-30.7) 0.167 4.2 (0.6-31.3) 0.163
ECOG 3 6.5 (0.9-49.4) 0.071 6.7 (0.9-51.5) 0.066
ECOG 4 43.2 (5.2-360.5) 0.001 46.4 (5.5-391.6) <0.001
NHL grade <0.001 (4) <0.001 (4)
Low 1.00 (reference) - 1.00 (reference) -
Low-intermediate 3.4 (0.4-28.7) 0.269 3.7 (0.4-31.8) 0.269
Intermediate T - - -
Intermediate-high 3.6 (0.5-27.4) 0.222 3.9 (0.5-30.2) 0.222
High 12.9 (1.7-95.2) 0.012 15.9 (2.1-118.9) 0.007
NHL stage <0.001 (3) <0.001 (3)
Stage 1 1.00 (reference) - 1.00 (reference) -
Stage 2 1.8 (0.3-9.8) 0.501 1.9 (0.4-10.9) 0.429
Stage 3 1.8 (03-8.0) 0.486 1.9 (0.4-8.6) 0.429
Stage 4 5.3 (1.3-22.2) 0.024 5.7 (1.3-24.2) 0.018
LDH level <0.001 (2) <0.001 (2)
Tertile 1 1.00 (reference) - 1.00 (reference) -
Tertile 2 4.0 (1.3-12.2) 0.014 4.0 (1.3-12.2) 0.014
Tertile 3 10.8 (3.7-31.3) <0.001 11.0 (3.8-32.0) <0.001
B symptoms
No 1.00 (reference) 1.00 (reference)
Yes 2.9 (1.4-6.2) 0.004 2.9(1.4-6.1) 0.005
Extranodal involvement
No 1.00 (reference) 1.00 (reference)
Yes 16 (0.9-3.0) 0.122 16 (0.9-3.0) 0.119
Liver involvement
No 1.00 (reference) 1.00 (reference)
Yes 2.4(0.9-6.2) 0.065 2.4 (0.9-6.1) 0.073
Bone marrow involvement
No 1.00 (reference) 1.00 (reference)
Yes 2.6 (1.4-4.8) 0.002 2.8 (1.5-5.1) 0.001

*

HR: Risk of dying vs. being alive.
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" This model was simultaneously adjusted for age and sex.
#Overall p-values and degrees of freedom (in parentheses).

T nsufficient number of subjects to run the analysis.

Note: Multivariable-adjusted model is based on 2774 subjects (816 cases and 1958 controls) for whom information on

all included variables was available.

4. DISCUSSION

In this work we assessed the factors associated with
survival and risk of dying from NHL in a group of
patients newly diagnosed in the premises of the
Hematology Service at the University Hospital Center
“Mother Teresa” in Tirana and followed up during 2011-
2015. Our results suggest that the approximately 50
months overall survival of NHL patients was 57.2% and
it reduced significantly by the presence of generally
known risk factors. Conversely, we determined that the
factors significantly increasing the risk of death from
NHL were higher performance status, high grade and
stage NHL, high LDH levels, presence of B symptoms
and bone marrow involvement at the moment of
diagnosis. To our knowledge, this is the first study
evaluating the general profile of malignant NHL patients
and exploring the factors associated with NHL survival
and risk of death in Albania.

In general our findings mimic those reported by the
international literature. The male dominance among
NHL patients and the relatively high average of patients
diagnosed with NHL mimics the results of international
literature. 23]

In our study we noted that over two-thirds of NHL
patients had intermediate-high or high grade NHL and
about three-quarters had stage 3-4 NHL at the moment of
diagnosis. Probably these data indicate that patients in
Albania often overlook their health and contact health
services when the disease has progresses considerably.
We determined that both these are major prognostic and
risk factors of death from NHL. The late contact of NHL
patients with medical services is an issue not only in
Albania because a similar situation is observed in other
countries, in general. For example, a study among 168
peripheral T-cell NHL reported that about 64% of them
had the disease at stage 3-4 in the moment of
diagnosis,™ and this disease stage was present in 78%
of malignant NHL patients in another survey™ and in
about 80% of lymphoma patients in Europe.™® Similarly,
about 50% of NHL patients have intermediate-high or
high grade disease at the moment of diagnosis or
contacts with health services.["!

In our study, about 36% of patients had a performance
status of 3-4, implying the gravity of their situation as
they were forced to lay down for more than 50% of the
daytime or confined to bed due to the inability to take
care about themselves. International literature reports
various prevalence of ECOG 3-4, depending on the study
population.®*! However, in our study all patients
(100%) had a performance status of >1, meaning that no
patient was fully active at the moment of diagnsosis,

whereas 897% of patients had performance status of >2.
Despite the variability of performance status estimations,
it is clear that in Albania NHL patients are heavily
neglected and they turn to medical services only when
the disease has become partly or fully disabling.

The average level of LDH was very high among our
patients (459.3 U/l), thus being in line with literature that
suggests the increasing of LDH in malignant disease
patients.'®  Also, increasing of lien dimensions is
reported by the literature.™!

Presence of B symptoms, extranodal and bone marrow
involvement in a good proportion of NHL patients is
supported by the literature as well, even though the
variations are considerable 172022

Factors associated with an increased risk of death from
NHL and poorer NHL survival evidence in our study are
in accordance with literature reports as well. For
example, a study among 560 patients (68 patients with
PTCL lymphoma and 492 with DLBCL lymphoma)
reported that the overall 5-year survival was 39% among
PTCL patients and 62% among DLBCL patients.*”!
Another survey suggested an overall 5-year survival of
49% among PTCL patients, 58% among classic ALCL
patients after aggressive combined therapy, 57% among
small cell ALCL patients and 26% among T-cell
angioimmunoblastic lymphoma patients!?” and et
another survey among 5796 patients with different types
of lymphomas at the moment of diagnosis during 2004-
2012 reported that 85.6% of lymphomas were NHLs and
the overall 5-year survival among NHL patients was
53.7%.1"4

The association between overall survival and risk of
death from NHL and disease grade has also been
reported in literature.??®) For example, a study among
T-cell NHL patients reported that patient with
intermediate-high and high grade NHL had a
significantly higher risk (6.7 folds and 20.2 fold higher,
respectively) of dying from their lymphoma compared to
low grade NHL patients.!”? We detected a very strong
association between NHL grade and risk of death from
NHL with high grade NHL patients having a 16 times
higher risk of dying compared to low grade NHL
patients.

The information about the association of risk of death
from NHL and LDH level, NHL stage, extranodal
involvement and performance status, evidenced in our
study, is supported by the international literature as
well 1317200 A stydy among NHL patients reported that
intermediate and high LDH level was associated with a
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2.1 folds and 3.3 folds increased risk of death from NHL,
respectively, compared to normal LDH level patients,*”
a finding which is similar to our results. A recent study
suggested that increased LDH level is associated with a
2.52 times higher risk of death from NHL compared to
normal LDH level patients.®

Similarly to our findings, different studies suggest that a
high level of performance status (2-4) is associated with
1.9-4.36 times increased risk of death from NHL
compared to patients with 0-1 level of performance
status. 5]

Furthermore, the presence of B symptoms as a risk factor
for dying from NHL is also supported by international
literature; it suggests that presence of B symptoms at the
moment of diagnoses increases the risk of death from
NHL by 3.2 to 3.38 times compared to patient without
presence of B symptoms.’?*?*! High stage NHL is also a
significant risk factor for dying from these diseases.
International literature suggests that patients with a high
stage NHL, according to Ann Arbor criteria, and
extranodal involvement at the moment of diagnosis have
a significantly higher risk (1.5 times higher) of death
from LJH compared to low stage NHL patients and those
without extranodal involvement"” and other studies
report that patients with stage 3-4 NHL have a 3.4-4.7
times higher risk of dying from NHL compared to stage
1-2 NHL patients.®?!

Finally, bone marrow involvement at the moment of
diagnosis is associated with a 2.02 times higher risk of
death from NHL compared to patients without bone
marrow involvement,®® a finding very similar to our
results (bone marrow involvement is significantly
associated with a 2.8 times higher risk of dying from
NHL compared to patients where the bone marrow is not
affected).

Limitations and strength of study

The present study has several limitations. Firstly, it
might be prone to selection bias because we recruited all
patients showing up at the premises of Hematology
Service of Mother Teresa Hospital in Tirana and being
diagnosed with NHL. However, not all patients with
NHL have showed up to this health institution during the
study period as some of them might not know they are
already affected by the disease. Therefore, our study
population might not be representative of all NHL
patients in the population. Secondly, because this is a
case-series study we cannot establish definitively the
temporal relationships between exposure and disease.
Nevertheless, the present survey has some strong points
as well. To the best of our knowledge, it is the first study
scientifically assessing and reporting the profile of NHL
patients in Albania, their survivorship and the factors
associated with survival and risk of death from NHLs in
Albania. Another strong point is the very high response

CONCLUSIONS

The present study has offered some novel and interesting
information about NHL patients in Albania, a small
country in South East Europe. The general characteristics
of Albanian NHL patients and the factors associated with
NHL survival and risk of death from NHL among
Albanian patients are rather similar to the NHL patients
in other countries and mimic those reported by the
international literature, even though certain findings
could indicate that Albanian patients more often
overlook their disease and contact health services
relatively late, when the disease has progressed
considerably compromising this way its prognosis. The
findings could enhance efforts to educate the public
about these diseases aiming to early detection and
treatment.
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