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Abstract

Background—Haematologic malignancies cause significant morbidity and mortality and are not
uncommon in resource-limited-low income countries. However, the types, pattern of presentation
and treatment outcomes vary across regions. We assessed the presentation and overall survival
over an 11-year period in adult patients presenting with haematologic cancers in Jos, North
Central Nigeria

Materials and Methods—This retrospective outcome study evaluated patients who presented
with haematologic malignancies between 2005-2015 at the Jos University Teaching Hospital
(JUTH), Jos. Variables of interest were abstracted through chart reviews. Descriptive statistics
were used to evaluate baseline and follow-up parameters. Overall survival (OS) was assessed using
Kaplan-Meier method.

Results—Sixty patients, contributing 25,994 person-days of follow-up were evaluated. The mean
age was 43+17 years and 61.7% were males. Thirty-one patients (51.7%) presented with leukemia,
45.0% with lymphoma, and 3.3% with multiple myeloma. Forty-two (70.0%) presented with
advanced disease, 5 (5.2%) were HIV positive and 4 (6.7%) had died at the end of follow-up. OS
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was 84.3% (95% CI: 58.1-94.7). Survival differed by disease group (p=0.01) and having fever at
presentation (p=0.02)

Conclusion—We found long-term OS to be impacted by disease type and status of fever at
presentation. Disease-specific Strategies to improve early diagnosis and therapies are needed to
ensure optimal outcomes in Nigerian patients.
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Background

Haematologic malignancies are malignant neoplasms arising from haemopoietic tissues.
They comprise largely of malignancies like leukemia, lymphoma and multiple myeloma, of
which leukaemia and lymphoma are the most common globally.1-2 Haematologic
malignancies comprise a fifth of the most commonly occurring cancers and the second
leading cause of cancer death.34 Leukaemia was the fifth most common cause of cancer
deaths in men and the sixth most common in women in the U.S in a five-year study between
2007 and 2011.° Haematologic malignancies were previously thought to be rare in north
central Nigeria due to poor understanding of their pathogenesis and clinical presentations.?
No study has been conduct to understand the epidemiology of these diseases in Northern
Nigeria. In most cases the aetiology remain largely unknown. However, several factors have
been identified to increase the risk of developing these cancers, including
immunosuppression or immunodeficiency states,®7 infections with viruses such as human
immunodeficiency virus (HIV), Epstein Barr Virus (EBV), human T- lymphotrophic virus
(HTLV) and chronic bacterial infection like Helicobacter pylori[7]. These immune-related
risk factors are thought to be involved in a complex interplay of genetic damage in somatic
cells arising from mutations or other defects, cytokine dysregulation and chronic antigenic
stimulation resulting in development of these malignancies.8 Presentations of these cancers
are usually non-specific and may be influenced by associated factors like level of awareness
of affected individuals, the type of the disease and other co-morbidities.® The outcomes in
haematologic malignancies can also vary by time of presentation, type of the disease, stage
of the tumour at presentation, other co-morbidities, availability and quality of the access to
medical care.10

The objective of this study was to determine the pattern of clinical presentation, and overall
survival of adult patients seen with haematologic malignancies between 2005 and 2015 in
JUTH, Jos, North Central Nigeria.

Materials and Methods

Study setting

JUTH is a tertiary institution located in Jos, the capital city of Plateau State, North-Central
Nigeria. It is a 550-bed facility and serves five neighboring states within the region. It offers
specialist haematological services on both in and outpatient basis. The patients in this study
were referred from clinics within the hospital, and from health facilities within the region
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between January 2005 and December 2015. The Haematologists at the Department of
hematology and blood transfusion managed the patients, where all the cases were recorded
in the case registry.

Study Design

This was a retrospective cohort study to determine the clinical presentation, and overall
survival of adult patients seen with haematologic malignancies at the JUTH over an eleven-
year period.

Study Population

There were 121 cases recorded in the case register of the department of haematology and
blood transfusion over the study period. The inclusion criteria were those on the register
with documentation of diagnosis by bone marrow aspiration cytology or histology of tissue
biopsy. Fifty-nine cases were excluded from this analysis for failure to meet the inclusion
criteria as indicated in the flow chart (Figure 1).

Data collection

Chart reviews were conducted and data were captured on a designed template. Information
extracted included socio-demographic parameters, clinical features, haematologic
parameters, histologic/cytological diagnosis, and disease staging. Additionally, information
on date of diagnosis, treatment status, and regimen received were captured. HIV status and
baseline haematological parameters were also abstracted. For patients who received
chemotherapy, treatment was classified into single-agent alkylator therapy (+/- steroid),
non-purine analogue-alkylating agent based combination, antibody-only or other therapy.
Time spent in follow-up (days) was calculated from the date of histologic/cytological
confirmation of disease until the end of follow-up (315! December 2015) or the occurrence
of death (all-cause mortality), which was the outcome of interest as documented in the case
files. We used the following definitions to assess baseline haematological parameters: 1)
anaemia-defined as haematocrit <30%, 2) leucocytosis-defined as total white cell count >10
x10° /L, 3) thrombocytopaenia as absolute platelet count <90 x10° /L. The haematologic
malignancies were classified into three groups namely lymphoma, leukaemia and myeloma.
We further grouped these conditions into early or late stage as follows; for chronic myeloid
leukaemia (CML), early stage disease was chronic phase while late disease was either
accelerated or acute phase or blastic transformation. For chronic lymphocytic leukaemia
(CLL), early disease was Binet A while late disease was Binet B or C. For lymphoma, early
disease was stage IA or IIA while late disease was stage I1B, 111 or IV (Ann-Abor
classification).

Statistical analysis

Descriptive statistics was used to present baseline data and they were expressed as
proportions, mean (£SD), and median (IQR). The burden of haematologic malignancies was
estimated using the number of all cancers that presented at JUTH during the same period as
reference population. Bivariate analysis was used to describe the association with socio-
demographic features and burden of haematologic malignancies in JUTH. Outcome was
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assessed based on status of patients, whether alive or dead at the last visit or follow up.
Overall survival was assessed using Kaplan-Meier method. STATA version 13.1 software
package (STATA Corp, College Station, Texas) was used for the statistical analysis. A p-
value < 0.05 was considered significant.

Sixty (60) patients with haematologic malignancies were included in this study. The mean
age of the study population was 43+17 years. Majority (61.7%) were males and most (86%)
of the patients had received formal education. About two-thirds (65.5%) were married and
50.8% were employed at the time of presentation (Table 1). Majority (71.2%) of the patients
presented late and the main clinical features they presented with were lymph node
enlargement (63.2%), fever/pyrexia (48.3%), splenomegaly (47.4%) and hepatomegaly
(42.1%).

Haematologic malignancies constituted 4.4% of all malignancies at JUTH within the study
period. The annual burden of haematologic malignancies was 0.4%. Among the
haematologic malignancies, the highest burden was for leukeamia (51.7%), and then
lymphoma (45.0%), while multiple myeloma made up only 3.3%. The distribution of
histologic diagnosis of the various malignancies is shown in Figure 2. Non-Hodgkins
lymphoma accounted for 38.3% of histologic diagnoses, followed by CML (26.7%) and
CLL (20.0%). Other histologic types occurred in lower frequencies as shown in the
doughnut plot.

With regards to cytotoxic therapy, 86.2% received chemotherapy; comprising of non-purine
analogue-alkylating agent-based combination in 38%, single-agent alkylator therapy (+/-
steroid) in 32% and antibody-only or other therapy in 30% of those that accessed specific
treatment.

The median follow-up time for the whole cohort was 182 (IQR: 50-737) days. Patients with
leukaemia had shorter median follow-up periods (75, IQR: 21-382) compared to patients
with lymphoma (398, IQR: 103-1221) and multiple myeloma (161, IQR: 73-249), p=0.03

Fifty-seven of the 60 patients had complete time-updated data and contributed 25, 994 days
of follow-up at the end of the observation period. Overall survival was 84.3%; 95% CI:
58.1-94.7% (Figure 3a). When survival was stratified by socio-demographic and clinical
variables survival function differed only with disease group (p=0.01, Figure 3b) and fever
(p=0.02), with age achieving borderline significance (Table 2).

Discussion

Haematologic malignancies are not as rare in our environment as previously thought. These
conditions are responsible for significant morbidity and mortality in individuals affected. In
this study, they represented 4.4% of all cancer cases presenting in JUTH within the period
under review and an annual burden of 0.4%. This burden of disease observed was lower than
that reported by Kagu et a/in Maiduguri, North Eastern Nigeria where an overall burden of
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6.05% was reported.! The burden in our study was also lower than that reported from a
study in Benin, South Southern Nigeria where 17.4% burden was observed.12

Whereas non-Hodgkin’s lymphoma was the most frequent type of haematologic malignancy
seen in the studies from Maiduguri and Benin, Nigeria, 1112 the most frequent haematologic
malignancy observed in our study was leukaemia. This has confirmed previous findings of
geographical variation in the pattern of haematologic malignancies even within the same
country.8:13 The finding of leukaemia as the most frequently occurring haematologic
malignancy in this study was however similar to the report by Idris et a/in Abbottabad,
Pakistanl4 and in another study from Bangladesh.1® The mean age at presentation in this
study was 47+17 years. Our patients presented at an older age compared with the patients in
a Pakistani study that presented at a younger age of 22.5 years.14 The age at presentation in
our patients is however similar to that described in patients from an Ethiopian study.16 A
male preponderance was observed in this study wherein the male patients constituted 61.7%
of the cases while the females constituted only 38.3% of patients giving a male to female
ratio of 1.6:1. This is in agreement with previous studies that reported the tendency of
haematologic malignancies to occur more frequently in males than females.11: 17-18

The spectrum of clinical presentation in patients with haematologic malignancies varies
depending on the type and stage of disease at which diagnosis was made. While some
patients are asymptomatic, others present with symptoms attributable to effects of
cytopaenia and/or organ enlargement from infiltration with malignant cells. In this study,
majority of the patients presented with lymph node enlargement. This is at variance with
some studies in which the commonest features at presentation were non-specific features of
cytopaenias (fatigue, fever and bleeding tendency).1416 Other less frequent features like
splenomegaly and hepatomegaly seen in our patients have also been described in a study
among aviators in India.® In addition, non-specific features including fever and bleeding
tendencies which were described in patients from other studies were also seen in our
patients. The most frequent abnormal laboratory finding in our patients in this study was
leucocytosis. This was contrary to the finding reported in a study from Nepal in which 90%
of the patients with haematologic malignancies presented with cytopaenias such as
bicytopaenia and pancytopaenia.2? Cytopaenias are reflection of the extent of bone marrow
inadequacy resulting from infiltration of the bone marrow with the malignant cells.
Leucocytosis was commonly seen among patients in this study and was closely followed by
anaemia, a manifestation of cytopaenia. Thrombocytopaenia was not a frequent presentation
in our patients as reported elsewhere.20

In this study, 5.2% of the patients were positive for human immunodeficiency virus (HIV).
All those with a positive HIV status were found in the lymphoma group. This prevalence of
HIV was higher than that reported in a study done in Ile-Ife, Southwest Nigeria among
lymphoma patients in which 2.3% of the patients were HIV positive,2! but lower than the
reported 26.5% positive HIV status in another study from Cameroon.22 The difference in
HIV positive status may be explained by regional variation of HIV prevalence in the general
population. The finding of HIV positive status among the lymphoma cohort confirmed
previous reports of infections with viruses such as HIV as risk factor for the development of
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lymphoma.”:23 Interestingly, no patient with leukaemia, which had the highest burden for
haematologic malignancies in our study was HIV positive.

Late presentation was also observed among this cohort of patients, with 70.0% presenting
with advanced stages of their disease. Patients with malignancies in resource-limited settings
have been documented to present late. In a recent study of women with invasive cervical
cancer from this centre, 87.5% of the cases presented with advanced disease.2* A study on
AIDS-related lymphoma conducted in southwest Nigeria also documented majority of the
patients presenting in advanced stages of the disease.2! The reasons for late presentation of
haematologic malignancies in our setting are multi-factorial, and ranges from patient factors,
to delays in referral as well as paucity of adequate screening, diagnostic and therapeutic
facilities.10: 25-27

We found overall 11-year survival to be high in our cohort, with differences in survival rate
by disease group. Patients with leukaemia had the lowest probability of survival compared to
those with lymphoma and multiple myeloma. The factors that impact on cancer survival are
usually clinical and disease related but a recent publication on survival in haematologic
cancers among young persons reported social factors having a negative impact on cancer
survival 28-29

A key strength of our study is the fact that we reported on 11-year survival among patients
with haematologic malignancies in a resource-limited setting and found overall survival to
be over 80%. However, our study had some limitations. Firstly, the use of routine clinical
data resulted in our inability to assess additional outcome measures (like rates of remission
and disease free survival) due to missing/incomplete data. This limited our survival analysis
to overall survival alone. We were however able to compare patients who were excluded due
to missing data and those included in our final analyses and found them to have similar
socio-demographic and disease characteristics. A prospective cohort will enable us fill in the
gaps experienced in this study. Secondly, we were limited by the use of institutional data as
there are no local cancer registries that would have enabled us compare trends in incidence
and outcome. We do believe however that because the patients presented in this study were
drawn from multiple centres/sites, our results are a fair representation of overall survival and
can be generalized to our setting. Thirdly, our classification of the various cancers into three
broad groups (leukaemia, lymphoma and myeloma) may have resulted in under and or over
estimation of survival rates for some of the patients. Using grouping by histologic type may
have been better.

In conclusion, this study has shown that haematologic malignancies are not uncommon in
our environment and that overall survival is over 80%, even in the face of limited cancer
management resources. We also observed similar disease patterns as have been previously
documented in prior studies. The findings of this study can be used as a guide to plan future
prospective studies that will enable the collection of more comprehensive data which will
speak to some of the limitations encountered in this study and enable better planning and
implementation of cancer prevention and treatment programs.
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FIGURE 1.
FLOW CHART OF PATIENTS INCLUDED IN THE STUDY
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FIGURE 2.
DOUGHNUT PLOT OF DISTRIBUTION OF CASES OF HAEMATOLOGIC

MALIGNANCIES BY HISTOLOGIC TYPE IN ADULTS SEEN AT THE JOS
UNIVERSITY TEACHING HOSPITAL, NIGERIA BETWEEN 2005 AND 2015 (n=60)
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Socio-demographic Characteristics of adults with Haematologic malignancies seen at the Jos University

Table 1

Teaching Hospital, Nigeria between 2005 and 2015 (n=60)

Socio-demographic characteristics.

Variable n (%)
Mean Age, years 43+17
Sex

Female 23 (38.3)
Male 37 (61.7)
Education attained

No formal education 7 (14.0)
Primary 7 (14.0)
Secondary 17 (34.0)
Tertiary 19 (38.0)
Marital status

Single 15 (25.9)
Married 38 (65.5)
Widowed 4(6.9)
Divorced 1(1.7)
Occupation

Unemployed 20 (33.9)
Self-employed 30 (50.8)
Civil servant 9 (15.3)
Clinical characteristics

Disease group

Leukemia 31 (51.7)
Lymphoma 27 (45.0)
Myeloma 2(3.3)
Disease stage

Early 17 (28.8)
Advanced 42 (71.2)
Presenting features

Lymph node enlargement 36 (63.2)
Fever/Pyrexia 28 (48.3)
Splenomegaly 27 (47.4)
Hepatomegaly 24 (42.1)
Abdominal mass 12 (21.1)
Epistaxis 3(5.4)
Gum bleeds 2(3.6)
Laboratory indices

Median Haematocrit (IQR) 28 (21-35)

Median TWCC (IQR)

30,000 (6000-110,000)
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Socio-demographic characteristics.

Variable

n (%)

Median platelet (IQR)

Median neutrophils (%) *

Median lymphocytes (%) *

Proportion with abnormal laboratory values
Anaemia

Leucocytosis

Thrombocytopaenia

HIV status

Positive

Negative

Unknown

Follow up data

Median follow-up time,(days), IQR
Person-time contributed (days)

Received cytotoxic therapy (%)

Regimen received (%):
Non-purineanalogue-alkylating agent based combination
Single-agent alkylator therapy (+/- steroid)
Antibody or other therapy

Outcome (%)

Alive

Died

Overall survivial (95% CI)

204,500 (110,000-350,000)
40 (18-59)

31.5 (12-69)

30 (50.0)
33 (55.0)
9 (15.0)

3(5.2)
33(56.9)
22 (37.9)

182 (50-737)
25,994
50 (86.2)

19 (38.0)
16 (32.0)
15 (30.0)

56 (93.3)
4(6.7)
84.3 (58.1-94.7)

TWCC-Total white cell count

*
Subset of TWCC

Page 13

NB: Compared to patients alive at the time of censoring data, patients who died were similar in age (p=0.84), sex (p=0.53) disease stage (p=0.20)
and Haematocrit status (p=0.85), platelet counts (p=0.85) and follow-up time (p=0.62)
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Stratified Survival Analysis by Socio-demographic Characteristics (7=60)

Variable SF 95% ClI p-value
Overall survival 84.3 58.1-94.7

Sex 0.10
Female 88.8 43.3-92.3

Male 79.5 39.5-945

Age, years 0.05
18-64 90.0 70.8-96.8

265 50.0 60.0-91.0
Disease group * 0.01
Leukemia 60.8 17.6-86.7
Lymphoma 1.00 -

Myeloma 1.00 -

Disease stage 0.17
Early 1.00 -

Late 772 43.3-92.3

Fever 0.02
Yes 62.6 18.1-87.9

No 1.00 -

Splenomegaly 0.71
Yes 96.0 74.8-99.4

No 78.8 43.0-935
Hepatomegaly 0.54
Yes 88.2 59.0-97.1

No 81.6 41.9-95.3
Lymphadenopathy 0.71
Yes 87.6 65.1-96.0

No 75.0 12.7-96.0
Abdominal mass 0.65
Yes 91.6 53.9-98.7

No 825 51.1-94.6

HIV status 0.87
Positive 1.00 -

Negative 87.4 64.9-95.9
Unknown 66.6 54.1-94.5
Anaemia 0.86
Yes 86.2 54.6-96.4

No 826 37.7-96.3
Thrombocytopaenia 0.43
Yes 66.6 5.4-94.5

No 86.0 56.2-96.3
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Variable SF

95% CI p-value

Leucocytosis

Yes 74.2
No 96.0
Cytotoxic treatment

Yes 84.6
No 87.5

0.35
36.2-91.5
74.8-99.4

0.28
55.1-95.4
38.7-98.1

SF-Survivor function
ClI-Confidence interval

p-value: for Log-Rank test

*
Log Rank for trend of SF (3 or more groups)
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