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Abstract

Introduction: When molecular and cytogenetic studies are not available, the risk stratification of AML patients
will be difficult. This study was conducted to evaluate the prognostic value of IL-8 among AML patients with its
relation to outcome.

Methods: This is a cross sectional study; 42 newly diagnosed AML patients (<65 years) were investigated with
determination of serum IL-8 by ELISA and followed up for 36 months. In addition, 20 sex and age matched normal
volunteers were included as control.

Results: In AML patients, serum IL-8 was ranging from 5 to 200 pg/mL with a mean of 76.5 pg/mL. It was
significantly higher among AML patients when compared to the control (76.5 vs 32.3 pg/mL). The mean did not show
any significant relationship to patients’ sex or the FAB classification of AML (p>0.05). While significant higher mean
was observed among poor cytogenetic risk group (110.4 pg/mL) as well as among died patients (108.8 pg/mL) and
refractory patients (84.2 pg/mL). In regard to survival, among those with IL-8>40 pg/mL, the mean survival time was
higher in comparison to AML patients with IL-8 < 40 pg/mL (34.6 months vs 26.3 months).

Conclusion: This study concluded that serum IL-8 concentration at presentation of AML patients is high and it

could be used as a marker for risk stratification for AML patients.
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Introduction

Acute myeloid leukemia (AML) is a clonal aggressive stem cell
disorder characterized by failure of differentiation and overproliferation
of stem cell compartment resulting in accumulation of non-functional
myeloid cells (myeloblasts) and loss of normal hematopoietic function [1].

In 2016, the World Health Organization (WHO) established
an extended classification in hematology which integrated blast
morphology, immunophenotype, cytogenetics with molecular studies
to establish diagnoses of AML with prognostic relevance. They even
extended the number of recurrent genetic abnormalities and added
categories for subtypes of AML with gene mutations [2].

The prognosis in AML patients is related to the frequently observed
dysfunction in their immune system that hampers the development of
an effective response against leukemic blasts [3,4].

Cytokines are released by different types of cells in response to a
variety of stimuli such as tissue damage or infection to regulate the
immune response and other biologic processes [5]. In patients with
AML, cytokines may be produced by the leukemic cells and/or by the
immune system cells. The production of such cytokines may play role
in the pathogenesis of AML such as blasts proliferation, inhibition of
apoptosis and resistance to chemotherapy. It may even play role in
determining prognosis in AML patients [6,7].

Interleukin designates any soluble protein or glycoprotein product
of leukocytes that regulates the responses of other leukocytes. IL-8
is a potent, proinflmmatory chemokine that induces chemotaxis of
neutrophils across the vascular wall. Studies reported its association
with tumor growth, an effect attributed to its angiogenic activity while
other studies reported its antitumor effects [8].

In areas with low resources, where molecular studies are not
available, the risk stratification of the 2016 classification of AML will
be impossible to apply to AML patients. We are in immense need
for simple prognostic markers. This study was conducted to test the
prognostic value of IL-8 among AML patients with its relation to
outcome.

Patients and Methods

This is a prospective study which included 42 newly diagnosed adult
AML patients (<65 years) managed in the Hematology Department of
the Medical Research Institute, Alexandria University Main Hospital
and Gamal Abdul-Naser Insurance Hospital in Alexandria, Egypt from
June 2015 to June 2018. In addition, 20 sex and age matched normal
volunteers were included as control.

In this study, AML patients with mixed lineage expression,
coexisting secondary malignancy, autoimmune diseases, and traumas
were excluded.

Diagnosis of AML was based on the finding of > 20% blasts in
the bone marrow and the flow cytometry was used to characterize the
leukemic blasts and exclude mixed lineage leukemia using acute panel
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of monoclonal antibodies labeled by Fluorescein Isothiocyanate (FITC)
(green) or Phycoerythrin (PE) (red). The ELISA sandwich method was
followed for determination of serum IL-8 using BioVendor Human
Interleukin-8 ELISA (RD194558200R).

Cytogenetic studies were done by Fluorescence in situ
Hybridization (FISH) analysis and the patients were classified as
favorable, intermediate and poor risk groups based on the cytogenetic
findings [9].

Blood samples for IL-8 were taken prior to the start of chemotherapy
and patients who presented with infection were managed first prior to
sampling to rule out the effect of infection in IL-8 elevation.

The response to treatment was defined according to the 2017 ELN
recommendations[10]. Complete remission (CR) was defined by bone
marrow blasts<5% durable for at least 28 days, absence of blasts with
Auer rods, absence of extramedullary disease, absolute neutrophil
count>1.0 x 10°/L, platelet count>100 x 10°/L, independence of red
cell transfusions. Partial remission (PR) was defined by all hematologic
criteria of CR, decreased bone marrow blast percentage to 5-25% and
decreased pretreatment bone marrow blast percentage by at least 50%.
Refractory disease (RD) was defined as the failure to achieve CR or
PR, only includes patients surviving > 7 days following completion of
initial treatment, with evidence of persistent leukemia by blood and/or
bone marrow examination.

Data processing was performed by the Statistical Package for
Social Sciences (SPSS ver. 24) for Windows which revealed normally
distributed (parametric) data. Accordingly, parametric tests were
conducted (t test for two means and one way ANOVA for more than
2 means). Qualitative variables were tested by the Chi-square test. The
ROC curve was conducted to estimate the cut off value with the highest
sensitivity and the survival analysis was conducted by the Kaplan Meier
method. All tests were conducted with the 95% confidence interval and
p-values of < 0.05 were considered statistically significant.

Results

In this study, higher percentage of acute myeloid leukemia was
diagnosed among male patients (59.5%). The age was ranging from 19
to 64 years and the median age was 48 years (M: F ratio of 1.47: 1)
(Table 1).

The clinical findings revealed that fatigue and bone pain are the
main complaints (92.9% and 76.2%, respectively) followed by bleeding
and fever (61.9% and 52.4%, respectively). The common FAB type was
M4 followed by M2, M3 then M5 (Table 2).

Peripheral blood finings among the studied AML patients revealed
that the mean hemoglobin concentration was 7.26 g/dL, the mean total
leukocytic count was 36.39 x 10°/L and the mean platelets count was
52.5 x 10°/L. The bone marrow myeloblast was ranging from 22 to 90%.
Serum IL-8 was ranging from 5 to 200 pg/mL with a mean value of 76.5
pg/mL (Table 3).

Item AML patients (n=42) Control (n=20) p-value
Sex Male 25 (59.5%) 12 (60.0%) 0.971
Female 17 (40.5%) 8 (40.0%)
Age (years) Mean ts.d 48.6 + 8.1 441 +10.5 0.069
Median (min-max) |48 (19-64) 45 (22-64)

p-values are statistically insignificant (>0.05)

Table 1: Sex and age of the studied patients with Acute Myeloid Leukemia and of
the control group.
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Clinical data No. % FAB type No. %
Fatigue 39 92.9 AML-M1 3 71

Bone pain 32 76.2 AML-M2 10 23.8
Bleeding 26 61.9 AML-M3 8 19.0
Fever 22 52.4 AML-M4 12 28.6
Hepatomegaly 15 35.7 AML-M5 6 14.3
Splenomegaly 12 28.6 AML-M6 2 4.8
Lymphadenopathy 4 9.5 AML -M7 1 2.4

Percentages were calculated from the total sample size (n=42)

Table 2: Clinical data and FAB classification of the included patients with acute
myeloid leukemia.

Parameter Min-Max Mean * s.d. Median
Hemoglobin concentration (g/dL) 4.2-13.3 7.26+23 6.8
Total leukocytic count ( x 10°/L) 0.92-258.6 36.39 £48.8 21.25
Platelets count ( x 10°%L) 12.0-136.0 52.6 +£32.7 41.0
Blasts (%) 22.0-90.0 56.8 + 16.8 65.0
IL-8 (pg/mL) 5.0-200 76.5 +48.7 73.0

IL: Interleukin

Table 3: Laboratory parameters in the included patients with Acute Myeloid
Leukemia.

The mean serum IL-8 was significantly higher among AML patients
(76.5 + 48.7 pg/mL) when compared to the control (32.3 + 8.5 pg/mL)
(F=16.0, p=0.001) (Figure 1).

The follow-up period was 36 months, during which 35.7% of patients
were died and 4.8% were lost during follow-up. The remainders showed
complete remission (16.7%) by clinical and laboratory findings, partial
remission (31.0%), and 11.9% were refractory to treatment (Figure 2).

The mean serum IL-8 did not show any significant relationship
to patients’ sex or the FAB classification of AML (p>0.05). While
significant higher mean was observed in relation to cytogenetic risk
groups and the outcome. In those with favorable risk it was (54.3 pg/
mL), in those with intermediate risk it was (66.3 pg/mL) while in those
with poor risk it was higher (110.4 pg/mL). Among died patients (108.8
pg/mL) and refractory patients (84.2 pg/mL), when compared to those
with partial remission (66.2 pg/mL) or complete remission (21.4 pg/
mL) (Table 4).

When the studied patients were grouped based on the cytogenetic
risk groups, the mean survival time was higher among those with
favorable cytogenetic findings (33.7 months) in comparison to those
with intermediate or poor cytogenetic findings (28.3 months and 24.8
months, respectively) but not found statistically significant (p=0.195)
(Figure 3).

Using the ROC curve for IL-8, the cut off value with highest
sensitivity was 40 pg/mL. At this cut off value, the survival of patients
with AML showed significant variation (p=0.023). Among those with
IL-8>40 pg/mL, the mean survival time was significantly higher in
compare to AML patients with IL-8 < 40 pg/mL (34.6 months vs 26.3
months) (Figure 4).

Discussion

AML is a relatively not a common disease with high heterogeneity
in terms of morphology, immunophenotype, cytogenetics and
molecular abnormalities [8]. In the current study all patients were
diagnosed by clinical picture, blood and bone marrow examination and
immunophenotyping. Most of them were unable to pay for cytogenetic or
molecular studies so that the researchers performed the cytogenetic studies
in order to stratify them according to the cytogenetic risk groups.

J Blood Lymph, an open access journal
ISSN: 2165-7831

Volume 9 + Issue 1+ 1000240



Citation: Aimorish MAW, Al-Kahiry WMA, Rabie MAF, Dammag EAM (2019) Interleukin-8 as a Surrogate Marker in Risk Stratification of Patients with
Acute Myeloid Leukemia. J Blood Lymph 9: 240.

Page 3 of 6

140 -

120 A

100 -

80 4

Serum IL-8 (pg/mL)

40 -

323

—

AML patients

Control

Figure 1: The mean IL-8 in the studied AML patients and the control group.
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Figure 2: Outcome of the studied AML patients after 36 months of follow-up.

Acute myeloid leukemia in this study was diagnosed more among
male patients. Similar to this finding was reported previously in the
study of Padilha et al. [11], in Brazil where slight predominance of male
than female among Caucasian AML patients. Similarly, Harrison et al.
[12] reported higher male over female frequency among patients in the
United Kingdom.

Age of AML patients is a recognized prognostic factor, with poorer
survival for older adults than children [13]. The age of the studied
patients was ranging from 19 to 64 years (median: 48 years). Similar age
was reported in the clinical trial reported by Stone et al. [14] 48 years.

In this study, older patients (265 years) were excluded to rule out
the effect of age as a confounding factor in the elevation of IL-8. AML
is common among patients younger than 65 years of age. In the study
of Padilha et al. [11], they reported that the majority of their AML
patients (81.6%) were younger than 60 years of age.

The common FAB type in this study was M4 followed by M2, M3
and then M5. This is coinciding with the findings of Kakepoto et al. [15]
in 2002 where they reported the FAB frequency of their AML patients
to be M4 followed by M2 then M3 and M5. Harani et al. [16] in Karachi
among 116 AML Pakistani patients, reported the common FAB types
as M4 followed by M2, M3 then M1. In the study of Webb et al. [13],
among 698 AML patients, the common FAB type was M2 followed by
M5, M4 then M1.

The peripheral blood finings for the studied patients with AML
showed that they present with anemia, thrombocytopenia and
leukocytosis. Anemia and thrombocytopenia are the consequence
of bone marrow infiltration by leukemic myeloblasts. In the study of
Sultan et al. [17], anemia was noted in 81.6% of AML patients and
thrombocytopenia in 84% of them.
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Figure 3: Survival analysis of the studied AML patients according to cytogenetic risk groups.
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Parameter No. Interleukin-8 (pg/mL) p-value
Min-Max Mean % s.d. Median
Sex Male 25 73.7+445 7.0-172 75 0.646
Female 17 81.0 £ 56.1 5.0-200 73
FAB type AML-M1 3 82+51.9 22.0-112.0 112 0.665
AML-M2 10 82.8+50.3 5.0-162.0 76
AML-M3 8 54 +36.4 7.0-100.0 50.5
AML-M4 12 70.1+60.6 8.0-200.0 49
AML-M5 6 89.3+41.9 28.0-140.0 92
AML-M6 2 121.5+24.8 104.0-139.0 121.5
AML-M7 1 88 88.0 88
Cytogenetic risk group Favorable 12 54.3 +35.2 7.0-112 40.5 0.006*
Intermediate 17 66.3 £47.9 5.0-172 58.0
Poor 13 110.4 £45.0 19.0-200 106.0
Outcome Complete remission 7 21.4+£13.6 5.0-42.0 22 0.001*
Partial remission 13 66.2 £ 37.9 8.0-140.0 60
Refractory 5 84.2+42.0 19.0-124.0 98
Died 15 108.8 +48.4 39.0-200.0 106
Lost during follow up 2 745+219 59.0-90.0 74.5

*Statistically significant

Table 4: The mean Interleukin-8 in relation to some parameters in the studied patients.
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Figure 4: Survival analysis of the studied AML patients according to IL-8 level.

Untreated AML is a uniformly fatal disease. Although studied
proved that patients can be supported for a certain period (median
survival, 11-20 weeks) [18], ultimately, they may die of complications
associated with failure of the bone marrow.

In this study, the follow-up time for the studied patients was 36
months. During this time one third of the patients died in spite of
treatment and 2 patients were lost from follow-up. The case fatality rate
can be estimated to be 37.5% (15 out of 40 followed cases).

Considerable efforts have been spent in identifying prognostic
markers that might predict clinical outcomes in AML patients
and several characteristics including older age, cytogenetics and
performance status are commonly used as predictors of survival. In
this study, because most of our patients cannot pay for cytogenetic
or molecular studies, it was decided; after performing the cytogenetic
studies, to select a simple ELISA test to be used as a surrogate marker
in risk stratification of our AML patients.

Interleukin 8 was selected due to its potent proinflmmatory effect
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that induces trafficking of neutrophils across the vascular wall [8]. IL-8
belongs to a chemokine superfamily that includes neutrophil-activating
peptide-2, platelet factor-4, growth-related cytokine, and interferon
inducible protein-10, all of which are responsible for the directional
migration of various cells [19]. In this study, serum IL-8 was found
higher in patients with AML when compared to the normal control.
The range was from 5 to 200 pg/mL.

In the study of Bello et al. [20] they reported IL-8 among AML
and ALL patients. They concluded that IL-8 concentrations were
significantly higher in AML patients when compared with ALL patients
and control group, suggesting that IL-8 may serve as an important
biomarker for serum-based detection of acute leukemia, especially
AML

In previous studies among patients with melanomas, IL-8 levels
were found to be correlated with the growth and metastatic potential of
the malignant melanoma cells. When the malignant cells were exposed
to interferon, IL-8 levels decreased and cancer cell proliferation was
also decreased [21].

In this study, IL-8 was evaluated as an alternative prognostic
marker at the time of diagnosis prior to the start of chemotherapy. The
mean serum IL-8 was related to different variables in the studied AML
patients. The variable that showed significant relationship to IL-8 were
the cytogenetic risk groups and the clinical outcome (p<0.05).

In the study of Schonbohn et al. [22] they found IL-8 levels
significantly higher in those patients who subsequently developed
major infection and they concluded that IL-8 levels may identify high
risk or low risk patients with sufficient specificity and sensitivity; they
recommended further large-scale clinical trials.

CXCR?2 is the receptor for IL-8. In the study of Schinke et al. [23],
they purified stem cells from AML and MDS patients and they found
overexpression of IL8-CXCR2. They concluded that CXCR2 expression
is associated with worse clinical outcomes. This finding is running
parallel to the present study which found higher IL-8 to be associated
with poor risk group and worse clinical outcomes (died patients and
refractory patients).

Furthermore, the gene expression data for 200 AML samples in the
Cancer Genome Atlas Research Network study revealed high CXCR2
expression to be an adverse prognostic factor in AML patients [24].

The survival analysis of the studied patients showed that poor risk
cytogenetic patients had mean survival time lower than intermediate
and favorable risk groups. When the cut off value of 40 pg/mL (obtained
by ROC curve) was used to analyze survival of the studied patients,
it was found that significant higher survival time was found in AML
patients with IL-8 < 40 pg/mL. These findings suggest that higher IL-8
was related to worse clinical outcomes in AML patients.

This study is not ignoring the role of cytogenetic and molecular
studies in prognosis of AML, where in low resources areas they are
considered sophisticated studies. However, it is trying to find a simple,
cheaper test that can be a surrogate to the cytogenetic risk stratification
to fulfill the requirements for the managing physicians during
evaluation of AML patients.

The cost of IL-8 analysis by ELISA will be more beneficial when
compared to the cost of cytogenetic and molecular studies by FISH
and PCR. It will make a difference for the patients as well as for the
managing physicians in low resources areas.

Conclusion and Recommendation

This study concluded that serum IL-8 concentration at presentation
of AML patients is high. It could be used as a surrogate marker for risk
stratification and recommends its measurement in low resources areas
where sophisticated studies are not available.
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