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ABSTRACT

Background : Childhood malignancy is an increasingly significant problem in low income countries. Despite the
burden of the disease, little is known about patterns and outcomes of childhood malignancies in Ethiopia..
Objective . To describe the pattern and outcome of childhood malignancies at a teaching hospital in Northwest
Ethiopia

Methods: A nonconsecutive case series of children aged <14 years admitted with the diagnosis of any malignant
cancer to University of Methods: A nonconsecutive case series of children aged <14 years admitted with the diag-
nosis of any malignant cancer to University of Gondar Hospital from September 2011 to September 2014. Univer-
sity of Gondar Hospital is a tertiary care teaching and referral hospital in northwest Ethiopia.

Results: The total number of admissions to the Pediatrics ward during the study period was 4,400. Medical rec-
ords of 142 cases were reviewed and 110 (2.5%) cases were selected for the study. 67.3 % of them were male. Pa-
tient age ranged from 5 months to 14 years (median 6.5 years, IOR 3.2-12.0 years). The peak age at diagnosis was
10 -14 years. Acute lymphoblastic leukemia was the commonest type of malignancy, comprising 30% of cases. Fi-
nal diagnosis was made by fine needle aspiration for forty-six cases (41.8%). Thirty-nine percent abandoned treat-
ment and 11% died. Multi-organ failure secondary to severe sepsis was the immediate cause of death in 33% of
deaths.

Conclusion and recommendation: Malignancies represent a significant proportion of admissions. Acute lympho-
blastic leukemia is the commonest type of malignancy. Further research is required to determine best practices for
the management of pediatric malignancies.
1. Background as survival rates approach 80%, but in Afri-

es occur in the global south, where the 5-year
survival can be less than 10% (1). Despite
the tremendous burden that these diseases
place on health care systems, relatively little
is known about pediatric malignancies and
the manner of presentation in Ethiopia. Afri-
ca bears a great burden of childhood cancer.

Cancer is now curable in developed countries

to adequate treatment(2) .The costs of treat-
ment, diagnostic investigations, meals and
hospital stay are borne by patients and their
families. Because no coordinated cancer reg-
istry exists in Ethiopia, few studies have ex-
plored the incidence of pediatric malignan-
cies and to our knowledge none have report-

ed outcomes from our region. This study
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aimed to describe baseline characteristics for
patients with childhood malignancies diag-
nosed at University of Gondar Hospital
(UGH) in Northwest Ethiopia. UGH is a ter-
tiary care government-funded referral hospi-
tal with a catchment area of 5 million people
(3). The department of pediatrics and child
health is the only site treating children with
malignancies in northwestern Ethiopia. Chil-
dren with malignancy receive chemotherapy
based on protocols for treatment of malig-
nancies in our country. In addition, surgery
will also be done for non-advanced cases of
solid tumor. Different types of supportive
cares are also given.

2. Methods

A nonconsecutive case series was performed
on medical records of one hundred ten cases.
One physician retrieved the admission regis-
tration book for children aged < 14 years
with diagnosis of malignancy admitted to
UGH between September 2011 and Septem-
ber 2014. Cases for whom a medical record
was available and either a histopathologic or
radiographic diagnoses of malignancy was
made were included in the study. Cases who
had presented with a relapse or for a follow-
up visit were excluded from analysis. Data
was collected using a pretested data extrac-
tion form. Hand-written data was checked for
completeness and accuracy and transcribed
into a computer database. Means and stand-
ard deviation or medians and inter-quartile

ranges were calculated for continuous varia-

bles. Frequency percentages were calculated
for categorical variables. All statistics were
generated using Epi-info version 7.0. Ethical
approval for this study was obtained from the
UGH internal review board.

3. Results

155 patients with malignancies were identi-
fied from the pediatric ward’s admission-
discharge log books.142 cases had medical
records available; the remaining 13 charts had
been lost. 32 cases did not fulfill the inclusion

criteria 110 cases were selected for analysis.

List of 115 patients were selected from

Medical records of 13

patients were unavailable

v

v

Medical records of 142 patients were available

32 incompletes records

\ 4

were excluded

v

110 patients were selected for analysis

Figure 1. Study Flow

Of 110 cases, 74 (67.3%) were males (Figure
2). Patient age at diagnosis ranged from 5
months to 14 years, 36.4% of cases presented
between 10-14 years, 30% presented between
1-4 years, 29% between 5-9 years and 4.5%
presented <1 year. The median age was 6.5
years (IQR: 3.25-12).
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Figure 2: Gender distribution by age group among children with childhood malignancies at University of Gondar,

September 2011-september 2014

Female patients were younger at diagnosis,
with median age of 5.0 years (IQR: 2.0-11.5)
versus 7.0 years (IQR: 4.0-12.0) for males.
Most patients came from rural areas (56.4%).
26% of patients presented with severe acute
malnutrition (weight for height less than
70%, mid upper arm circumference less than
11 cm or edema of both feet) 22% had mod-

erate acute malnutrition (weight for height

between 80-70%, MUAC 11-12.5) and 20%
were under weight (weight for age less than
5th centile) (Figure 3). 71% presented with
duration of illness of more than 30 days be-
fore diagnosis. Patients from rural areas pre-
sented with a mean duration of illness of
3.3+4.2 months while the duration of illness
for patients from urban area was 2.7 +4.3

months.
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Figure 3: Nutritional Status of children diagnosed with childhood malignancy at University of Gondar,

September 2011-September 2014



Among clinically diagnosed malignancies,
acute lymphoblastic leukemia (ALL) ac-
counted for the majority (37%), followed by
Hodgkin lymphoma (HL) and rhabdomyo-

sarcoma (RMS) (10% each) of the cases.
Acute myelogenous leukemia (AML) and
malignant bone tumors were not considered
clinically (Table 1).

Table 1: Demographic characteristics of patients with malignancies among children age < 14 years admit-
ted to Gondar University Hospital, September 2011-September 2014

Age (years)
Sex <1 14 5-9 10-14 Total
Male 2(1.8%) 20(18%) 22(20%) 29(26%) 73(66%)
Female 3(2.7%) 13(12%) 10(9%) 11(10%) 37(34%)
Total 5(4.5%) 33(30%) 32(29%) 40(36%) 110(100%)

Final diagnosis was made by fine needle as-
piration(FNAC) for 46 cases (42%), Bone
marrow aspiration (BMAC) for 39 cases
(35.4%), tissue biopsy for 11 cases (10%)
and 1imaging modalities for 27 cases

(24.55%). A combination of FNAC and im-

aging were used in 20 cases (18.18%),
whereas biopsy and Imaging were used for 2
cases (1.82%). 7 cases (6.4%) were diag-
nosed after combining imaging results and

clinical considerations (Table 2).



Table 2: Modalities used to diagnose childhood malignancy at Gondar University Hospital, September

2011-September 2014

Type Method of diagnosis (%)

BMAC FNAC Biopsy Imaging Clinical
ALL 30 (90) 2 -- -- 41(37)
AML 7(100) -- -- - --
BL -- 10 (83) -- -- --
HL -- 9(75) -- -- 12(11)
NHL -- 2 (50) 1(25) -- 9(8)
ES - 1 (50) 1 (50) -- --
OS -- 2 (100) -- - 2(1)
NB -- 8 (89) 1(11) -- 9(8)
RMS -- 3 (38) 4 (50) 1(12.5) 11(10)
WT -- 3 (60) 1 (20) 1 (20) 7(6)
HEP -- 4 (100) -- -- 3(2)
RB - - 3(100) - 3(2)
CNST -- -- -- 3 (100) 3(2)
PTC -- 2 (100) -- -- 1(0.9)
MISC 1(25) 1(25) -- -- 9(8)
Total 38 47 11 5 110(100)
ALL=acute lymphoblastic leukemia; AML=acute myelogenous leukemia; BL=Burkitt's lymphoma;

BMAC=bone marrow aspiration cytology;FNAC=fine needle aspiration cytology;NHL=non-Hodgkin's lympho-

ma; HL= Hodgkin's lymphoma;

OS=osteosarcoma;

ES=Ewing's sarcoma; NB=neuroblastoma;

RMS=rhabdomyosarcoma; WT=Wilm's tumor; HEP=hepatoblastoma; RB=retinoblastoma; CNST=central nerv-

ous system tumor; PTC=papillary thyroid carcinoma

Plain X-ray was the most frequently used
imaging method, in 98 cases (89.09%) of ra-
diographically-confirmed cases.

Among pathologically diagnosed malignan-
cies, leukemias, accounted for 33 cases
(30%). Among the leukemias, ALL was
more prevalent than AML (30% vs 6.4%).
Lymphomas were the second most prevalent
malignancies, accounting for 28
(25.4%). Burkitt Lymphoma and Hodgkin

Lymphoma were the most common type of

cases

lymphomas, each accounting for 11% of the

malignancies, followed by Non-Hodgkin
Lymphoma 3.6%.

From the total of 110 patients 104 (94.5%)
were offered treatment in the hospital and 5
(4.5%) were referred to higher treatment cen-
ter. Of those who started treatment in the
hospital 21 (20%) patients were discharges
against medical advice, 18(20%) patients ab-
sconded before being formally discharged,
26(25%) patients did not appear for the
scheduled follow up care and treatment. Only

2(1.8%) patients were declared cured and



discharged from care. Until the time of com-
pletion of data collection 19(18%) patients
were on treatment. 12(11%) patients died
during their hospital stay. Multi-organ failure
secondary to severe sepsis was considered
the immediate cause in 4(33%) cases, and
respiratory failure due to brain metastasis
was considered for 3(25%) cases.

4. Discussion

In this study malignancies accounted for
2.5% of all admissions to the pediatric ward
this figure has increased from a previous re-
port in 1992 (0.66%,(4) ) and is consistent
with a similar report in 2010 (2.8%, (5)). The
figure is comparable to that for other Ethiopi-
an hospitals (3.1%,(6) ) and a hospital in
Ghana(1.6%). Malignancies in our study dis-
proportionately affected males in 2:1 ratio.
This finding agrees with other studies from
the global south (4, 6-9). This gender dispari-
ty 1s believed to reflect cultural and econom-
ic factor elsewhere (10). This ratio was found
to be lower(1.14:1) in developed countries
(11).

In our study, more than half of the patients
were from rural areas. This agrees with find-
ings from other studies in Africa (6, 12) and
may reflect the underlying population distri-
bution; in northwest Ethiopia, 85% of the
population lives in a rural area.

On average, patients in our study were sick 3
months prior to diagnosis of malignancy, and
that delay ranged as high as 2 years. Almost

three quarters presented with duration of ill-

ness of more than a month before diagnosis,
and a longer wait time was observed among
rural patients. This may be due to lack of
transportation, lack of money to get transpor-
tation and delay in early referral of patients
from rural areas. The time to diagnosis in our
study was lower than that reported in other
Ethiopian hospitals (23 weeks (6)). In our
study, the highest number of malignancies
was detected among children age 10-14
years. This differs from studies in Ethiopia,
Nigeria, India and Australia, in which peak
incidence occurs from 0-4 years (4, 6, 11,
13). This may be due to the difference in the
cancer types among different countries.

In our study almost half of patients had mod-
erate or severe wasting and this high rate of
wasting might contribute to poor outcome in
children with malignancies. Cases with mal-
nutrition have lower survival rates than well -
nourished patients(14).Nutritional status may
have a role in the carcinogenesis by causing
immune deficiency, also by inadequate in-
take of antioxidants(15).

In our study 87% of patients had cytopatho-
logic or histopathologic confirmation of ma-
lignancy. The relatively high proportion may
be because our center is a teaching and refer-
ral hospital where relatively pathological ser-
vice is better than other centers in the coun-
try. In a Namibian study a rate of 91% were
recorded (16). Australian study showed that
95.4% of childhood cancers were histologi-

cally verified (11). Studies have shown that



CT scan have affected the management of
about 30% of patients with cancer. Most of
the children with cancer living in developing
countries could not profit from those ad-
vanced diagnostic facilities because of the
cost (10). In our study only 10% of the pa-
tients had CT scan. This low rate of imaging
among cancer patients is mainly due to eco-
nomical reason.

In our study, leukemias accounted for 30%
of malignancies. This finding differs from
other studies in Ethiopia, which reported
lymphomas and Wilms tumor as most preva-
lent malignancies (4) (6). Lymphomas, and
in particular Burkitts lymphoma, are the most
commonly encountered malignancies else-
where in Africa (8, 17, 18). This finding is
consistent with findings from developed
countries (11, 19, 20).

The second most common observed malig-
nancy was lymphoma (25.4%), in agreement
with reports from Latin America and Asian
countries(13, 21) and in contrast to devel-
oped countries, where CNS tumors were re-
ported to be more common than lymphomas
(22, 23) Burritt and Hodgkin Lymphoma
were the most commonly encountered lym-
phomas, followed by other Non Hodgkin
Lymphoma. This dominance of Burkitt’s
lymphoma among childhood lymphomas
parallels other findings from Africa (8, 17,
18). In the third place of frequency neuro-
blastomas were more common than African

countries (6, 17). The third most common

childhood cancers reported from Sudan and
Nigeria were Nephroblastomas (17, 18),
whereas in developed countries, lymphomas
were in the third place (13, 22, 23) . The
prevalence of Wilms tumor and retinoblasto-
ma as evident in our study is in accord with
the pattern from other studies from Africa
and USA, (18, 22). This shows that these tu-
mors are prevalent in children less than 5
years of age. Besides a two year study (2005-
2006) at Black Lion Hospital, Addis Ababa
showed the common malignant cancers in
children in descending order of frequency
were Wilm’s tumor, leukemias, lymphomas
and rhabdomyosarcoma (6).

There were only 3 cases (2.73%) of CNS tu-
mors; all of them were diagnosed clinically
and using CT scan finding. This low frequen-
cy of CNS tumors is mainly because our cen-
ter did not have the neuroimaging and neuro-
surgery facilities required for diagnosis. This
finding is in agreement with other findings
from resource-poor countries (18, 24).

In our study, 11% of patients died during ad-
mission. ALL, RMS, and retinoblastoma in
aggregate accounted for three-quarter of in-
patient death. Multi-organ failure secondary
to severe sepsis, respiratory failure secondary
to CNS metastasis, and status epilepticus
were described as the proximate causes of
death in three-quarters of cases. The study
under-estimates overall mortality, since al-
most 65% of patients left the hospital before

treatment was complete or were lost to



follow-up. The relatively high rate of attri-
tion is likely explained by the large cost of
hospital stay for cancer patients, the expen-
sive investigation cost and unavailability of
chemotherapeutic drugs in the hospital
pharmacy. Further investigation is required
to determine the reasons for attrition and
the true short- and long- term mortality
among patients with pediatric malignancy.

This study has several limitations.
First ,patient records could not be retrieved
for 9% of study patients. Although a sys-
temic connection between diagnosis and
loss is unlikely, incomplete records likely
affect the accuracy of our report. Second,
histopathologic diagnosis was not per-
formed for 15% of the study patients, forc-
ing us to rely on clinical diagnoses made by

the admitting team. This may affect the
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