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ABSTRACT

Introduction: Anemia is a serious public health. Several studies indicate that anemia status is a factor
that might influence survival and response to cancer treatment in patients. Objective: To determine the
relationship between anemia and 5-year survival in cancer patients. Methods: Observational, analytical,and
retrospective cohort study. The sample population consisted of novel diagnosed cancer patients registered
for hospital care with their respective follow up from 2014 until 2019. Time to death, presence of anemia,
and other variables were evaluated. Survival was determined using Kaplan Meier curves and analyzed using
the log-rank test. Hazard ratio and risk were determined in turn using the Cox regression model. Results: 72
patients were included in the study, 79.2% of which correspond to solid neoplasms. Anemia was present at
the time of diagnosis in 45.8% of patients. Statistically significant differences were found on survival curves
for anemia, severity graded anemia, age, and clinical stage. Anemia showed a significant relation with
survival (HR: 3.03; Cl: 95; p <0.05) on the adjusted bivariate and multivariate analysis for age over 70 years.
Likewise, on the respective adjusted analysis for age and clinical stage, anemia showed a significant relation
with survival on patients with solid neoplasms. Overall, 30.3% of patients received some type of treatment
for anemia. Conclusion: Anemia is frequently found in cancer patients and is significantly related to 5-year
overall survival. Age over 70 and severe anemias were related to higher mortality of cancer patients.
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RESUMEN

Introduccion: La anemia es un problema grave de salud publica mundial, que incluso podria influir
en la supervivencia y en la respuesta al tratamiento del cdncer. Objetivo: Determinar la relacién entre
anemia y la supervivencia a 5 afos en pacientes con cancer. Métodos: Estudio observacional, analitico
de cohorte retrospectiva. La poblacién fueron pacientes con diagnéstico reciente de cancer atendidos en
2014, con seguimiento hasta el 2019. Se evalud el tiempo hasta el evento, anemia y variables confusoras.
La supervivencia fue determinada con curvas de Kaplan Meier, analizados con prueba del log-rank. Se
determiné el Hazard Ratio mediante el modelo de regresidon de Cox. Resultados: Seincluyeron 72 pacientes,
el 79,2% correspondieron a neoplasias sélidas. La anemia estuvo presente al diagnéstico en el 45,8% de
pacientes. Se encontraron diferencias estadisticamente significativas en las curvas de supervivencia de las
variables anemia, anemia segun severidad, edad, y estadio clinico. En el andlisis bivariado y multivariado
ajustado a la edad mayor de 70, la anemia tuvo una asociacion significativa con la supervivencia (HR:
3,03, IC: 95, p <0,050). Asimismo, en el andlisis ajustado a la edad y estadio clinico, la anemia mostré una
relaciéon significativa con la supervivencia en pacientes con neoplasias soélidas. En general, el 30,3% de
los pacientes recibié algun tipo de tratamiento para la anemia. Conclusion: La anemia es un hallazgo
frecuente en pacientes oncoldgicos y estd relacionada significativamente con la supervivencia global a 5
anos. La anemia severa y la edad mayor de 70 mostraron relacién con mayor mortalidad.

Palabras clave: Anemia; Cancer; Supervivencia; Mortalidad; Salud publica (fuente: DeCS BIREME).
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INTRODUCTION

Cancer is the most common cause of death in
high-income countries and the second most
common cause of death in low and middle-income
countries”. The International Agency for Research
on Cancer (IARC) estimated cancer prevalence for
Latin America and the Caribbean was 3 336 468 in
20182, Specifically for Peru, IARC estimated that
for 2018 prevalence of cancer cases was 150 032,
with a mortality of 130 cases for every 100 000
inhabitants3.

Disease survival in cancer patients will depend
on diverse factors, such as the type of cancer,
tumor location, its TNM classification stage, level
of differentiation, presence of comorbidities and
response to treatment, patient age and performance
stage at the time of diagnosis, among others®,

Anemia is a serious public health issue that affects
24.8% of the world population; representing a
worldwide indicator of both poor health quality
and poor nutrition®. It has multiple causes, being
nutritional deficiency the most frequent one.
However, anemia can also be associated with other
chronic disorders such as chronic kidney disease,
autoimmune diseases, and diabetes mellitus.6
Anemia also constitutes the most frequent
hematological finding among cancer patients. It can
compromise disease evolution, impacting negatively
the patient’s quality of life, response to treatment,
and potentially life expectancy as well®”. Its
prevalence can vary between 30 to 90% in oncology
patients®, This variability has been associated with
the type of cancer, tumor stage, treatment type with
cytotoxic agents, comorbidities, among others.9
Prevalence of anemia in patients with hematological
cancers and solid tumors are 60-70% and 40%,
respectively®'”. Anemia could be present at the
time of cancer diagnosis in up to 40%, and 70% of
all cancer patients will present it throughout their
disease evolution?,

Several studies indicate that anemia status is a
factor that might influence survival and response to
cancer treatment in patients. It has been established
that tumor hypoxia is common in solid tumors; it is
intensified by anemiawhichinturnleadstotreatment
resistance due to an imbalance between oxygen
supply and consumption, reducing the effectiveness
of the treatment. Patients with adequate
hemoglobin levels have shown better tolerance to
surgical treatment and adjuvant therapy. On the
contrary, in patients with anemia, it was necessary

to correct it in the preoperative period and perform
a strict follow-up. Moreover, the presence of anemia
favors the development of additional complications
during cancer progression of a patient, together
with other disparities during the surgical treatment,
as well as during the time of general prognosis,
increasing the risk of death®'. A study in bladder
cancer patients found anemia as a strong predictor
of mortality in surgically treated patients®. Optimal
minimum hemoglobin levels for cancer patients
have not yet been established, but there is evidence
to suggest a direct association between a patient’s
hemoglobin levels and cancer survival. In a study
of cervical cancer patients treated with chemo-
radiotherapy, a direct and significant relationship
was found among hemoglobin levels and survival,
reaching a maximum when hemoglobin reached
between 11-12 gr/ dL"9. Since the anemic state of
a cancer patient influences disease progression,
proper management of anemia in cancer patients is
important, representing a negative prognostic factor
that impairs quality of life. In modern oncology, both
survival and quality of life are the main outcomes
considered for cancer patients.

This study aimed to determine the relationship
between anemia and overall survival in cancer
patients treated at the oncology service of the
Peruvian National Police Hospital “Luis Nicasio
Saenz”.

METHODS
Design and study area

The proposed analysis considered a longitudinal,
observational, and analytical study carried out on
a retrospective cohort. In a oncology service of a
Peruvian Hospital.

Population and sample

The sample was composed of cancer diagnosed with
patients who were treated at the oncology service
of the Peruvian National Police Hospital “Luis Nicasio
Sdenz’, starting in 2014, with a 5-year follow-up until
December 2019. Sample selection was carried out
through a simple random-probabilistic sampling.
Patients included in the study were over 14 years
old, with a definitive cancer diagnosis, and treated
for the first time in the oncology service during
2014. Patients diagnosed with recurrent cancer,
incomplete clinical data, or auxiliary examinations
were excluded from the study.
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Variables and instruments

The following variables were considered as
independent ones: anemia, anemia by severity, and
treated anemia; while overall survival estimated
in months was considered as the dependent
variable. Additionally, the following intervening
variables related to survival were analyzed: age,
sex, comorbidity, type of cancer, clinical stage,
and evolutionary stage of cancer (as active or as in
remission).

Procedures

Exposed patients were considered as those having
anemia at the time of cancer diagnosis, while not
exposed to patients were considered as those
without anemia at the time of diagnosis. Patient
data collection was obtained from clinical records
available at the archive of the Peruvian National
Police Hospital "Luis Nicasio Sdenz”. Data were
collected until 2019 or until prior death occurrence,
whatever event occurred first.

Statistical analysis

Data were processed with the statistical software
SPSS and a descriptive analysis of qualitative
and quantitative variables was presented using
graphs and tables. Overall survival analysis was
represented employing Kaplan Meier curves and
the level of significance between survival curves was
established through the log-rank test. To determine
the relationship between anemia and overall cancer
survival, bivariate and multivariate analysis was
performed with a Cox regression model, obtaining
Hazard Ratio values; p values of less than 0.05 were
considered statistically significant.

Ethical aspects

The Ethics Committee approved this research
project and the head of the Oncology Department
of Peruvian National Police Hospital “Luis Nicasio
Sdenz” together with Universidad Ricardo Palma’s
favorable opinion”. Principles of the Declaration
of Helsinki of the World Medical Association were
followed, granting privacy and confidentiality of all
patient data.

RESULTS
Overall Results

Overall data was obtained from 213 novel patients
registered at the oncology department in 2014 with
a definitive cancer diagnosis. Exclusion criteria from
the study dismissed cases with incomplete medical
records, unavailable data, insufficient laboratory

records, patients on pediatric age, benign tumor,
or recurrent cancer at the first consultation. A final
number of 72 patient cases were finally included for
study analysis.

Graph 1 shows the distribution of patients by cancer
type. Patients with solid tumors corresponded to
79.8%. Among solid tumors, prostate cancer was
the most frequent (24%), followed by colon cancer
(15%).

Table 1 shows the descriptive analysis of the
qualitative and quantitative variables included in
the study by the presence of anemia. A total of 33
patients with anemia were registered, representing
45.8% of the total number of cancer patients. The
average age was 64.5 years, and 68.1% of patients
were younger than 70 years. Males represented
69.4% of all patients and 78.8% of all patients with
anemia. Comorbidities were present in 45.8% of total
patients. Concerning the clinical stage of patients
with solid tumors, 47.4% corresponds to stage Il
Overall, 56.9% of patients presented recurrence or
persistence of cancer during follow-up.

Concerning patients with anemia, 30.3% received
some type of specific treatment. The hemoglobin
median of all patients was 12.1 gr/ dl. On anemic
patients, the median of hemoglobin was 8 gr/ dI,
while in the non-anemic patients was 12.8 gr/ dl.
Hematocrit mean values for all patients and anemic
patients were 35.3 and 24.0 respectively.

Raw and Adjusted Bivariate Analysis

For both bivariate and age-adjusted analysis, anemia
had respectively a statistically significant relation
with survival (HR: 3.03, 95% Cl p <0.05). For the
analysis of anemia according to severity, severe
anemia was significant in both the bivariate analysis
(HR: 10.59, 95% Cl p <0.05) and the adjusted one
(HR: 9.18, 95% Cl, p <0, 05); while moderate anemia
acquired significance on the adjustment by age
(HR: 2.33, p <0.05). Age had a statistically significant
relation with survival, for both bivariate analysis and
the adjusted one for the presence of anemia. Age
over 70 years showed to be a risk factor with lower
survival (HR: 3.79, p: 0.000, Cl: 1.91-7.48). (Table 2)

We continued analyzing according to the type of
tumor. In patients with solid tumors, anemia was
significantly related to survival (HR: 2.90, p <0.05).
Severe anemia showed a significant relation all for
the bivariate analysis, the age-adjusted and clinical-
stage one (HR: 7.43, p: 0.001). Age over 70 years old
was statistically significant throughout the analysis (p
<0.05). (Table 3) When analyzing anemia by severity
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within the group of patients with hematologic
malignancies, severe anemia was statistically
significant as a factor related to higher mortality (HR:
13.73, p: 0.02, CI: 1.59-118, 02). (Table 4)

Anemia and Survival

Overall survival analysis at 5 years follow-up showed
that patients with anemia had a lower percentage of
survival when compared to patients without anemia
(36.3% vs 64.1%, respectively). These differences
were statistically significant between survival curves
(p <0.05). (Graph 2). The 5-year survival rates of
patients who received treatment or not for anemia
were 60% and 50%, respectively (log-rank test p =
0.716).

Figure 3 shows the survival curves by age. The highest
death proportion occurred in patients older than
70 years, with a 3-year and 5-year survival analysis
of 52.2% and 21.7% respectively. The difference
between the survival curves was statistically
significant (p = 0.000).

In patients with solid neoplasms, survival was
evaluated by the clinical stage (Graph 4). 71.4% of
patients on cancer stage IV presented the neoplasm
with a lower survival at 3 and 5 years (28.6%).
Patients on stage | showed the highest survival at 5
years (75%). The difference between survival curves
for each cancer stage was significant, with a p-value
of 0.027.

Table 1. General characteristics of newly diagnosed cancer patients at Hospital Luis Nicasio Saenz during

2014 by the presence of anemia.

Variable

Total patients 72 (100%)

Age* 64.52 (13.1)

Less than 70 years 23 (31.9%)

Over 70 years 49 (68.1%)
Sex

Male 50 (69.4%)
Female 22 (30.6%)
Comorbidity

Yes 33 (45.8%)
No 39 (54.2%)
Cancer type

Hematological 15 (20.8%)
Solid 57 (79.2%)
Clinical stage (solid type)

| 4 (7%)

Il 19 (33.3%)
11l 27 (47 4%)
1\ 7 (12.3%)

Cancer evolutive stage

Remision 31(43.1%)

Recurrent/persistent 41 (56.9%)

Treated anemia

Yes 10 (13.9%)
No 62 (86.1%)
Hemoglobin** 12,1 (8-12.9)

HCT** 35.3 (24.5-38.3)

Anemia

33 (45.8%) 39 (54.1%)
66.54 (13.3) 62.82(12.93)
13 (39.4%) 10 (25.6%)

20 (60.6%) 29 (74.4%)
26 (78.8%) 24 (61.5%)
7 (21.2%) 15 (38.5%)
19 (57.6%) 14 (35.9%)
14 (42.4%) 25 (64.1%)
9 (27.3%) 6 (15.4%)
24 (72.7%) 33 (84.6%)
0 4(12.1%)

7 (29.2%) 12 (36.4%)

12 (50%) 15 (45.5%)

5 (20.8%) 2 (6%)
13 (39.3%) 18 (46.2%)
20 (60.7%) 21 (53.8%)
10 (30.3%)
23 (69.7%) 39 (100%)
8(6.7-9.7) 12.8(12.5-13.8)

24(19.7-27.2) 38.3 (36.3-40.4)

*mean and sd, **median and interquartile ranges / Source: INICIB, Hospital Luis Nicasio Saenz
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Table 2. Cox regression on all study patients.
Variable Raw HR p/Cl Adjusted HR p/Cl
. 2.68 0.005 0.002
Anemia (Yes/No) 135-5.29 135-5.29 303 151-6.07
Mild 1.33 1 = 1
0.065 0.034
Anemiaseverity  Moderate 206 0.955-4.485 2:33 1.06-5.09
0.000 0.000
Severe 1059 4.18-26.86 918 3.56-23.65
Age
0.000 0.000
(>70years / <70 years) 3.38 173-6.61 3.79 191-7.48
Source: INICIB, Hospital Luis Nicasio Saenz
Table 3. Cox regression on patients with solid neoplasms
Variable Raw HR p/Cl Adjusted HR p/Cl
. 0.040
Anemia (Yes/No) 2.24 103-4.87 2.90 0.015
0.2 0.041
' ' Moderate 174 0.71-4.28 280 1.04-7.52
Anemia severity e e
Severe 1001 3.39-29.55 743 1.85-11.09
Age 0.000 0.000
(>70years / <70 years) 3:38 1.73-6.60 >06 2.05-12.43
0.894 0.502
. 115 0.14-9.91 U0 0.05-4.32
0.291 0.97
Clinical stage U 2.8 0.39-22.5 0.97 0.11-851
0.099 0.44
v ol 0.71-52.81 i 0.25-23.14
Source: INICIB, Hospital Luis Nicasio Sdenz.
Table 4. Cox regression on patients with hematological neoplasms.
Variable Raw HR p/Cl Adjusted HR p/Cl
. 0.052 0.06
Anemia (Yes/No) 493 0.98-24.61 4.56 0.90-23.06
0.139 0.15
Moderate 367 0.65-20.52 353 0.63-20.04
Anemia severity
0.009 0.02
Severe 1546 197-1213 13.73 1.59-118.02
Age
0.296 0.462
(>70years / <70 years) 2.02 0.53-7.59 1.64 0.43-6.26
Source: INICIB, Hospital Luis Nicasio Sdenz.
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Pig.94 | -\(‘%2'



Rev. Fac. Med. Hum. 2021;21(1):90-100. Anemia and cancer survival, a peruvian 5-year follow-up study @

Cancer de
Cincer de piel pancreas
9 1% 2
Cancer gastrico 6% ° Can.cer de
6% prostata
24%
Linfoma
8%

Cincer de
pulmon
8 l:'/"ll

Cancer de colon

Cancer de mama 15% o
10% a
)
Z
{ Leucemia >
12% o
>
g
(o9l
)
Graphic 1. Sample of patients according to the type of cancer.
Funciones de supervivencia
10 Anemia
~no
i
~+-no-censurado
—4—si-censurado
0,87
-g Log-rank (p):
- 0,0031
5
E
3 06
"
L]
‘S
c
s
= 04
£
@
a
I
% supervivencia
Anemia
0.2 1 afio 3 afios 5 afos
Si 96,9% 57,5% 36,3%
No 100% 89,7% 64,1%
0,0
I I L] I Ll 1 Ll
0 10 20 30 40 50 60
Sobrevida
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73 | ,
(o) | Pag. 95



@

ORIGINAL PAPER

Rev. Fac. Med. Hum. 2021;21(1):90-100. Garcia ] et al
Funciones de supervivencia
' o Edad (C2)
—Imenor70
M imayor70
~+—menor70-censurado
—+—mayor70-censurado
0,5
<
= Log-rank (p):
=
E 0,000...
3 067
-]
5
(5]
o
>
S 04+ L
e
@
a L
3
7] i
% supervivencia —
0.2 Edad P
1 afo 3anos 5anos
>70 aios 100% 52,2% 21,7%
<70 afos 98,0% 85,7% 65,3%
0,0
I I L] L i |
0 10 20 30 40 50 60
Sobrevida
Graphic 3. Survival in cancer patients according to age.
Funciones de supervivencia
c
1,07 =
R -
| |
1
L -y | V)
_ ~t—l-censurado
08 T +=ll-censuracdo
i1 —— —- ll-censurado
- ~t=IV-censurado
=
5
0,64
e Log-rank (p):
~ 0,027
©
c
:
- DI4-
e
o
Q.
= -
7] -
% su pervivencia
Estadio clinico
0.2+ 1ano 3 anos 5 anos
| 100% 100% 75%
] 94,7% 89,5% 73,7%
1] 96,3% 74,1% 44,4
0 oy \" 100% 28,6% 28,6
T L] T T T T
0 10 20 30 40 50 60
Sobrevida
Graphic 4. Survival in patients with solid neoplasms according to clinical stage.
. | R4S
Pig.96 | -s‘%;‘




Rev. Fac. Med. Hum. 2021;21(1):90-100.

Anemia and cancer survival, a peruvian 5-year follow-up study

DISCUSSION

Anemia is a frequent finding in cancer patients.
The present study found a 45.8% frequency of
anemia at the time of cancer diagnosis. This possibly
linked to patients diagnosed with gastrointestinal,
gynecological, and urological malignancies in which
anemia is attributed to chronic bleeding. Similar to
what is reported by a retrospective study by Paitan et
al."Vfor patients with different types of cancer, 46.5%
presented anemia at the time of cancer diagnosis.
In a separate study conducted in patients with
non-Hodgkin lymphoma and Hodgkin lymphoma,
anemia occurred in 33.3% of patients at diagnosis®.
Research carried by Vayrynen et al.", found that for
colorectal cancer patients, anemia was present in
43%, being normocytic anemia the most frequent
one. Moreover, in patients with gastric cancer, anemia
is much more frequent; a recent study conducted in
patients with gastric cancer reported the presence of
anemia at the onset of symptoms in up to two-thirds
of those patients®?,

There is a large body of data derived from
preclinical investigations that show that hypoxic
microenvironments significantly affect solid tumor
response to anticancer therapies, promote tumor
progression and cancer aggressiveness, and facilitate
the spread of tumor cells?".

Concerning clinical and demographic characteristics
of cancer patients who presented anemia: 68.1% were
younger than 70 years, 78.8% were male, 57.6% had
some comorbidity, 72.7% presented solid neoplasms,
and 50% of patients were at clinical stage Ill. A study
carried out in cancer patients undergoing palliative
treatment® had a similar population with 57% of
male patients; being gastrointestinal, urological, and
pulmonary neoplasms the most frequents ones. The
prospective study "European Cancer Anemia Survey"
(ECAS), with more than 15,000 cancer patients,
evaluated anemic characteristics on these patients,
showing that 78% presented solid neoplasms, with a
disease recurrence of 43%%2,

For the present study, a considerable percentage
of anemic patients presented disease recurrence
(60.7%). In this regard, current literature refers to
the effects of anemia in cancer patients, especially
those with solid neoplasms. Within these patients,
anemia would condition intra-tumor hypoxia,
which in turn would produce radio-resistance,
apoptosis inhibition, angiogenesis; and afterward
would promote tumor progression, long-distance
disease dissemination, and treatment resistance®,

Wilson et al." studied preoperative anemia in
patients with colorectal cancer, finding a significant
relation of less disease-free time after treatment
conclusion. Also, together with a different study on
colorectal carcinoma, the initial study found anemia
to be an adverse factor of both survival and disease
recurrence™), Specifically, normocytic anemia was
associated with a reduction in overall survival (HR:
1.61,p:0.023, Cl: 1.07-2.42). Anemia subtype for each
patient was not determined in this study.

When determining risk by Hazard Ratio (HR), both
bivariate and age-adjusted analyses showed that
anemia is a factor related to mortality (HR: 3.04, p:
0.002, Cl 1.51-6.09). Even on patients with malignant
solid neoplasms, anemia was a prognostic factor
that increased 3 times the risk of death (p: 0.008, Cl:
1.35-7.05), independent of age and clinical stage.
This result is similar to the one reported by Medrano
et al20 in a cohort of 558 patients with advanced
gastric adenocarcinoma, where anemia was found
to be an adverse prognostic factor for survival (OR:
3.62, p: 0.000, Cl: 1.4-13.8). Similarly, Paitan et al.""
showed that when adjusting the lack of anemia to
other variables, it demonstrated to be an important
protective factor to explain survival (HR: 0.6, p:
<0.001, ClI: 0, 5-0.8). Last but not least, on a study
carried on patients with different stages of cervical
cancer, anemia showed a significant difference in
mortality: in patients with hemoglobin values above
and below 12 gr/ dl, the 5-year survival was 82% and
449% respectively®,

For the analysis of anemia by the level of severity,
severe anemia (defined as hemoglobin values lower
than 7gr/ dl) was significantly related with shorter
survival in both the bivariate and the adjusted
analysis for age and for clinical stage (HR: 9, 77, p:
<0.01, Cl: 3.73-25.61). Only a few studies have been
carried out on the analysis of anemia according
to severity. Jiménez et al'® carried out a case-
control study in patients with acute lymphoblastic
leukemia, where they found that 36.2% of patients
had severe anemia; however, it was not found to
be an unfavorable prognostic factor. In contrast, a
different study conducted in patients with advanced
lung cancer found severe anemia as an independent
factor associated with prognosis®®.

Anemia is a major source of morbidity and mortality
worldwide. Meta-analysis studies conducted in
patients with different types of cancer have shown
that anemia, independent of its severity is associated
with a shorter survival during cancer disease. The
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previous has been demonstrated in patients with
solid neoplasms such as colorectal, pulmonary,
cervical, prostate, head, neck, and hematological
neoplasms such as lymphoma and multiple
myeloma(*162%),

As for additional factors associated with cancer
survival analyzed in this study, age over 70 years
old was a factor significantly associated with lower
cancer survival (HR: 3, p <0.020, Cl: 1.18-7.601),
especially in patients with solid malignancies (HR:
4.73, p: 0.009, CI: 1.46-15.27). In the study carried out
by Valencia et al.?® in patients with pancreatic cancer,
age over 55 years was associated with an increase in
patient mortality (HR: 11.3). Advanced age is one of
the most severe risk factors for mortality in many
types of cancer?”, Considering that the prevalence of
anemia increases with age, adequate management
of anemia is detrimental, especially in older patients
in which advanced age constitutes a factor that may
increase the risk of death®,

Regarding the treatment of anemia, only 30.3% of the
patients received specific therapy. This is consistent
with the results of the ECAS study, where only
40% of cancer patients received iron supplements,
transfusions, or erythropoietin-stimulating agents®??,

Inthis study, the overall 5-year survival rate of patients
receiving anemia treatment compared to those
not being treated was 60% and 50% respectively,
representing a non-significant difference. In that
respect, a retrospective study of pancreatic cancer
patients analyzed the prognostic value for blood
transfusions?®, finding an association with shorter
survival and worse prognosis (HR: 4.6, p: 0.027). The
previous is due to the immunomodulatory effects of
blood transfusion which may influence the control
of the disease. On the contrary, a different study of
patients on palliative treatment patients showed
that blood transfusion was significantly associated
with survival®. Blood transfusions in anemic
patients before radiation therapy initially appear to
have improved treatment outcomes, but the HIV
epidemic in the 1980s brought many unintended
transfusion infections'® in addition to complications

from immunomodulation®®. Erythropoietin therapy
was later developed as an alternative method.
However, several clinical trials failed to demonstrate
improvements of radiation treatment, even with an
added negative effect on survival®'32,

Anemia is the most common hematologic
manifestation of cancer and affects the majority
of cancer patients. Its incidence increases with
the administration of oncological chemotherapy/
radiotherapy treatments. Anemia reduces the quality
of life and shortens survival in cancer patients. A
positive correlation was observed between anemia
and tumor hypoxia. Experimentally, hypoxia
improves tumor growth and resistance to therapy
by stimulating angiogenesis, accumulation of
genomic mutations, the increment of resistance to
apoptosis and to destructive effects of free radicals
generated by chemotherapy/ radiotherapy®?. Every
study indicated positive correlations between
reduced hemoglobin and higher levels of tumor
hypoxia with a poor prognosis. Attempts of
treatments by radiosensitization by enhanced tumor
oxygenation or hypoxic cell sensitization (through
hyperbaric oxygen), electrophilic radiosensitizing,
pharmacological agents, and mitomycin had limited
success®, In the current era of multimodal cancer
therapy, the prevalence of treatment-related anemia
is likely to increase even though exact estimates are
difficult to predict.

The current study has the limitations of a
retrospective, single-center cohort study with a
specific population. Medical records not always
contained required information for research, which
led to the exclusion of a large number of patients’
files. The limited sample size did not allow us to
analyze other factors that influence survival.

CONCLUSION

Anemiais a frequent manifestation in cancer patients
and is significantly related to overall 5-year survival.
Severe anemia, age over 70 years, and advanced
clinical stage were related to higher mortality. Further
prospective confirmatory studies are necessary.
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