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Abstract

Background: Acute Leukemia is the most common childhood cancer, with
two main types: ALL and AML. In Tanzania, recent improvements in treat-
ment and survival have been noted, but the latest data is from 2013. This study
will update survival and relapse information from 2013 to 2020 to help en-
hance future treatment strategies. Methodology: This study was conducted at
two tertiary hospitals in Tanzania. The study analyzed data from children di-
agnosed with Acute Leukemia between January 2015 to December 2020. Pa-
tient data were collected via questionnaires and analyzed using STATA soft-
ware. Results: This study included a total of 95 participants 64 had age less
than 10 years and majority were males 56.8%, 55 had duration of symptoms
for more than 1 month 66 had ALL, 49 had attained remission, the overall
three years survival was 44.2% with those children with no health insurance
having high risk of dying, rate of relapse was 18.4%, with those diagnosed with
B-ALL having low risk of relapse. Conclusion: This study provides insights
into survival and relapse predictors for childhood leukemia in northern Tan-
zania. It found an overall survival rate of 44.2%, with health insurance and
minimal residual disease after induction being key predictors of survival. The
relapse rate was 18.4%, with health insurance linked to a lower relapse risk.
Health insurance emerged as a strong predictor of better survival, leading to
the recommendation that all children should have health insurance. Addition-
ally, the study suggests that policymakers should support the expansion of
global health coverage in Tanzania.
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1. Background

Leukemia is the most common cancer in children. It is a malignancy that arises from
proliferation of hematopoietic cells leading to disruption of normal marrow func-
tion and marrow failure. The clinical manifestations of leukemia are result of the
unregulated proliferation of the malignant clone and bone marrow failure. There
are two main subtypes of acute leukemias in children: the commoner acute lympho-
blastic leukemia (ALL) and acute myeloid leukemia (AML). Acute leukemia consti-
tutes about 40% of all childhood cancers [1]. Leukemia accounted for approximately
2.5% of all new cancer incidence and 3.1% of cancer-related mortality. ALL is the
most common type of childhood cancers. Approximately 75% of people under age
20 diagnosed with leukemia are diagnosed with ALL. Most cases occur between age
2 and 5. AML is the second most common form of leukemia in children second to
ALL. However, most cases of AML occur in adults. Childhood AML is more com-
mon during the first 2 years of life and during the teenage years. [2] [3].

It is a life-threatening condition that requires immediate and intensive medical
intervention. While significant advancements have been made in the treatment of
acute leukemia in developed countries, the situation in low-resource settings, such
as Northern Tanzania, remains challenging [4]. The treatment of leukemia in-
volves systemic chemotherapy, intrathecal chemotherapy, radiation for patients
with persistent CNS involvement with definitive treatment being bone marrow
transplant. However due to limited resources lower- and middle-income coun-
tries such as Tanzania are limited to the first three modes of treatment and for
patients with which require bone marrow transplants will have to travel to coun-
tries such as India which is more often not the case due to financial issues. Both
subtypes have their own treatment protocol and, in both hospitals, (BMC and
KCMC) the same protocols were used in treatment, the ALL treatment has 5
phases remission induction phase, consolidation phase, escalating Capizzi, de-
layed intensification and maintenance phase duration of treatment can take 2 to
three years to complete.

AML treatment has two main phases which are induction phase consolidation
phase. Leukemia accounts for a significant proportion of childhood cancers in
various countries. In the United States, it constitutes 27% of childhood cancer
cases [5]. In Ireland and France, leukemia represents approximately 30% of child-
hood cancers. In Shanghai, China, it accounts for 35% of childhood cancer cases.
Similarly, in Iraq, leukemia comprises approximately 29.65% of childhood cancers
(6] [7].

Leukemia incidences are generally higher in developed countries compared to

developing countries. This is often due to better diagnostic facilities, which are
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closely associated with the economic status of a country. Developed countries
have more advanced healthcare infrastructure and access to sophisticated diag-
nostic technologies, leading to more accurate and timely leukemia diagnoses. In
contrast, developing countries may have limited resources and face challenges in
accurate detection and reporting of leukemia cases. Improving diagnostic capa-
bilities in developing countries is essential for better detection and management
of leukemia [8]. According to a study by Okello and colleagues [9], leukemias ac-
count for an estimated 10% of all cancers in Sub Saharan Africa. However, deter-
mining the precise incidences and treatment outcomes of leukemias in the region
is challenging due to the underdevelopment of population-based cancer registries.
In sub-Saharan Africa, a study conducted in Mali focused on the epidemiological,
clinical, and therapeutic aspects of acute lymphoblastic leukemia (ALL). The study
findings indicated a poor prognosis for ALL patients in their center. One contrib-
uting factor identified was late diagnosis. The study suggested that early diagnosis,
along with tailored treatment protocols for high-risk patients, could potentially
reduce early deaths and improve survival rates for patients in remission [10].

In Cote d’Ivoire, a study reported that acute leukemia accounted for approxi-
mately 4% of all childhood malignancies [11]. Similarly, a study conducted in Ni-
geria found that acute leukemia constituted 16.9% of all childhood malignancies
in their population [12]. Moreover, a study conducted in Kenya in 2012 provided
insights into the prevalence of acute leukemia among childhood malignancies in
the region. The findings indicated that acute lymphoblastic leukemia (ALL) ac-
counted for approximately 15% of all childhood malignancies, while acute mye-
loid leukemia (AML) accounted for 5.1% [13].

Moreover, the entity discusses on the progress made in improving survival rates
for acute leukemia, especially in higher-income countries. However, there is a sig-
nificant disparity globally, with lower survival rates in low- and middle-income
countries compared to high-income countries. A study by Ssenyonga [14], covering
258 cancer registries in 61 countries from 2000 to 2014, found that the 5-year sur-
vival rate for children with leukemia in low- and middle-income countries is about
20%, whereas it is around 80% in high-income countries. Reducing these disparities
and improving global access to effective treatments is crucial.

A study done in 2013 compared the treatment outcomes of childhood acute
leukemia in Tanzania to those of high-income countries. The results revealed a
stark contrast in survival rates. The estimated 2-year event-free survival for pa-
tients with acute lymphoblastic leukemia (ALL) was 33%, while for acute myeloid
leukemia (AML), the survival rate was 0%. This is in stark contrast to higher-in-
come countries, where survival rates for childhood acute leukemia could reach up
to 85% [13].

Globally, the early relapse rate for standard-risk leukemia patients is 35%, com-
pared to 50% for high-risk patients, while late relapse rates are 5% and 1%, respec-
tively. However, among those who survive for three years or more, the risk of late

relapse is similar for both groups (8% for high-risk and 11% for standard-risk). A
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20-year retrospective study in Thailand involving 472 patients found that 32.8%
experienced relapses, primarily in the bone marrow [15]. In Tanzania, about 60%
of patients with acute leukemia experienced a relapse within two years of therapy,
reflecting challenges such as late diagnoses, limited access to specialized treat-
ments, and barriers to optimal follow-up care [16].

The study found that AML had a particularly poor prognosis in Tanzania due
to the intensity of therapy and drug toxicity. The 2-year survival rate for AML was
reported as 0%, indicating significant challenges in effectively treating and man-
aging this subtype of leukemia in the Tanzanian context. Our study aims at high-
lighting the predictors of survival and relapses among children diagnosed with

leukemia in Tanzania.

2. Materials and Methods

This retrospective analytical cohort study examined pediatric acute leukemia (AL)
cases at Kilimanjaro Christian Medical Centre (KCMC) and Bugando Medical
Centre (BMC) in Tanzania. The study reviewed medical records of children aged
0 - 18 years diagnosed with AL, including acute lymphoblastic leukemia (ALL)
and acute myeloid leukemia (AML), between January 1, 2015, and December 31,
2020. Conducted from October 2022 to July 2023, the study focused on outcomes
such as overall survival, relapse rates, and predictors of these outcomes. Both KCMC
and BMC are tertiary hospitals serving large populations, with KCMC covering
northern Tanzania and parts of Kenya and BMC serving the Lake Zone and neigh-
boring countries. The study utilized convenient sampling to include all eligible
patients who met the inclusion criteria.

Key variables analyzed included demographic factors (age, gender), clinical in-
dicators (white cell count, CNS involvement, hepatosplenomegaly, LDH levels),
treatment-related factors (regimen, minimal residual disease status), and socioec-
onomic aspects (insurance status, distance from the hospital). By identifying pre-
dictors of survival and relapse, the study aims to provide insights into improving
care and outcomes for pediatric AL patients in the region, addressing gaps in on-
cology services in resource-limited settings.

Data collection and analysis methods: The study utilized a structured data ex-
traction sheet for collecting information in three main areas: sociodemographic
details (age, sex, and address), clinical characteristics (age at diagnosis, leukemia
subtype), and outcomes (3-year survival, relapse rates, and their predictors). Eth-
ical clearance was obtained from Kilimanjaro Christian Medical University Col-
lege (KCMUCo) and permissions from relevant hospital departments. Data were
collected by identifying children aged 0 - 18 years diagnosed with acute leukemia
between January 2015 and December 2020 using the Oncology Registry and EHMS
system to access electronic medical records.

Data analysis was performed using STATA version 18. Descriptive statistics
summarized categorical variables as frequencies and percentages and continuous

variables using measures of central tendency and dispersion. Kaplan-Meier
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models estimated survival probabilities across subgroups, while bivariate and
multivariate Cox regression identified predictors of survival and relapse. Variables
with a P-value < 0.05 were considered statistically significant. The primary out-

comes focused on 3-year survival status (Yes/No) and relapse rates (Yes/No).

3. Results

This study included a total of 95 study participants. The mean (SD) age of the
study participants was 7.5 (4.9) years. However; 64 (67.4%) had age <10 years, 54
(56.8%) were males, median (IQR) distance from home to hospital was 90.0 (30.0
- 219.0) kilometers, 28 (29.5%) had insurance (Table 1).

Table 1. Socio demographic characteristics of the study participants (N = 95).

Hospital
KCMC BMC
Characteristics Total n (%)
n (%) n (%)
64 31
Age (years)
<10 44 (68.7) 20 (64.5) 64 (67.4)
>10 20 (31.3) 11 (35.5) 31 (32.6)
Mean * (SD) 7.5 (4.9)
Sex
Male 38 (59.4) 16 (51.6) 54 (56.8)
Female 26 (40.6) 15 (48.4) 41 (43.2)
Distance from the hospital
<50 28 (43.7) 7 (22.6) 35 (36.8)
>50 36 (56.3) 24 (77.4) 60 (63.2)
Median (IQR) 90.0 (30.0 - 219)
Insurance
No 39 (60.9) 28 (90.3) 67 (70.5)
Yes 25 (39.1) 3(9.7) 28 (29.5)

3.1. Clinical Characteristics of Study Participants

55 (57.9%) had symptoms for more than a month, 49 (51.6%) had normal body
temperature, 76 (80.0%) had hepatomegaly, 78 (82.1%) had splenomegaly, 28
(29.5%) had mediastinal mass, 6 (6.3%) had pleural effusion, 90 (94.7%) had lym-
phadenopathy, 12 (12.6%) had chloroma, 34 (35.8%) (Table 2).

Table 2. Clinical characteristics of the study participants.

Hospital
KCM BM
Characteristics CMC c Total n (%)
n (%) n (%)

64 31
Duration of symptoms (months)

<1 28 (43.7) 12 (38.7) 40 (42.1)

>1 36 (56.3) 19 (61.3) 55 (57.9)
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Continued
Temperature
<36.5 8 (12.5) 1(3.2) 9 (9.5)
36.5-37.5 35 (54.7) 19 (61.3) 54 (56.8)
>37.5 21 (32.8) 11 (35.5) 32 (33.7)
Hepatomegaly
No 14 (21.9) 5(16.1) 19 (20.0)
Yes 50 (78.1) 26 (83.9) 76 (80.0)
Splenomegaly
No 12 (18.7) 5(16.1) 17 (17.9)
Yes 52 (81.3) 26 (83.9) 78 (82.1)
Mediastinal mass
No 43 (67.2) 24 (77.4) 67 (70.5)
Yes 21 (32.8) 7 (22.6) 28 (29.5)
Pleural effusion
No 60 (93.8) 29 (93.6) 89 (93.7)
Yes 4(62) 2(6.4) 6 (6.3)
Lymphadenopathy
No 4(6.3) 1(3.2) 5(5.3)
Yes 60 (93.7) 30 (96.8) 90 (94.7)
Chloroma
No 57 (89.1) 26 (83.9) 83 (87.4)
Yes 7 (10.9) 5(16.1) 12 (12.6)

A fraction of the patients; 49 (51.6%) had white cell count <50, 48 (50.5%) had
platelet <20, 5 (5.3%) had hemoglobin =11 g/dl, 79 (83.2%) had uric acid <500, 49
(51.6%) had LDH <1000, 94 (98.6%) had creatinine <100, 76 (80.0%), 11 (11.6%)
had CNS involvement, 66 (69.5%) had ALL (Table 3).

Table 3. Laboratory characteristics of the study participants (N = 95).

Hospital
Characteristics KCMC BMC Total n (%)
n (%) n (%)
64 31
White cell count
<50 35 (54.7) 14 (45.2) 49 (51.6)
>50 29 (45.3) 17 (54.8) 46 (48.4)
Platelet cell count
<20 33 (51.6) 15 (48.4) 48 (50.5)
>20 31 (48.4) 16 (51.6) 47 (49.5)
Hemoglobin level
>11.0 4(6.3) 1(3.2) 5(5.3)
7.0 -10.9 20 (31.2) 10 (32.3) 30 (31.6)
<7.0 40 (62.5) 20 (64.5) 60 (63.1)
Uric acid level
<500 52 (81.3) 27 (87.1) 79 (83.2)
>500 12 (18.7) 4(12.9) 16 (16.8)
LDH
<1000 28 (43.7) 21 (67.7) 49 (51.6)
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Continued
>1000 36 (56.3) 10 (32.3) 46 (48.4)
Creatinine
<100 63 (98.4) 31 (100) 94 (98.9)
>100 1(1.6) . 1(1.1)
CNS involvement
No 56 (87.5) 29 (93.6) 85 (89.5)
Yes 8 (12.5) 2(6.4) 10 (10.5)
Cancer subtypes
B-ALL 25 (39.1) 9 (29.0) 34 (35.8)
T-ALL 21 (32.8) 11 (35.5) 32 (33.7)
AML 18 (28.1) 11 (35.5) 29 (30.5)

3.2. Treatment Characteristics of the Study Participants

67 (70.5%) were started on treatment, 29 (43.3%) treated with regimen C, 60
(89.5%) completed induction, 49 (81.7%) had MRD negative after induction 5
(6.1%) had a change in treatment regimen (Table 4).

Table 4. Treatment characteristics of the study participants (N = 95).

Hospital
Characteristics KCMC BMC Total n (%)
n (%) n (%)
64 31
Patient started treatment
No 15 (23.4) 13 (41.9) 28 (29.5)
Yes 49 (76.6) 18 (58.1) 67 (70.5)
Treatment regimen (n = 67)
Regimen B 17 (34.7) 7 (38.9) 24 (35.8)
Regimen C 22 (44.9) 7 (38.9) 29 (43.3)
AD protocol 10 (20.4) 4(22.2) 14 (20.9)
Patient complete induction (n = 67)
No 4(8.2) 3(16.7) 7 (10.5)
Yes 45 (91.8) 15 (83.3) 60 (89.5)
MRD after induction (n = 60)
Negative 35 (77.8) 14 (93.3) 49 (81.7)
Positive 10 (22.2) 1(6.7) 11 (18.3)
Change treatment regimen (n = 67)
No 44 (91.7) 18 (94.7) 62 (93.9)
Yes 4(8.3) 1(5.3) 5(6.1)

3.3. Three Years Survival for Children Diagnosed with Acute
Leukemia in Northern Tanzania

The overall survival rates for acute leukemia (AL) were 78.4% at one year, 51.4%
at two years, and 44.2% at three years. Specifically, patients with B-ALL had sur-
vival rates of 78.4% at one year, 65.6% at two years, and 59.0% at three years. For
those with T-ALL, the survival rates were 70.8% at one year, 60.1% at two years,
and 48.4% at three years. Patients with AML had a survival rate of 78.6% at one
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year, but only 14.3% at two years, with no data for three years as all AML patients
had died by then. Overall survival rates were 42.8% at KCMC and 47.7% at BMC
(Figures 1(A)-(D)).
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Figure 1. Kaplan Meier three years’ survival estimation children with leukemia.

3.4. Predictors of Survival among Children Diagnosed with
Leukemia in Northern Tanzania

In three years of survival in bivariate the predictors of survival were, children with
AL with no health insurance had significant 5.2 times higher risk of dying as com-
pared to those with health insurance (HR: 5.2; 95% CI: 2.19, 12.34). Children with
B-ALL 0.26 times better survival compared to those with AML (HR: 0.26; 95% CI:
0.13, 0.56), children with negative MRD had 0.21 times better survival outcomes
compared to those with positive MRD (HR: 0.21; 95% CI: 0.08, 0.56) (Table 5). In
multivariable, after adjusting for other factors the predictors of survival were, chil-
dren with AL with no health insurance had 58.43 times higher risk of dying com-
pared to those with health insurance (HR: 58.43; 95% CI: 5.86, 582.56). Children
with MRD negative after induction had 1564.36 times better survival than those
with positive MRD (HR: 1564.36; 95% CI: 41.1, 59537.14) (Table 5).
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Table 5. Predictors of survival among children diagnosed with acute leukemia in Northern Tanzania.

Predictor KCMCHOSPltaI BMC CHRT;(;Eja‘:ﬁ cn P value AHR (95% CI) P value
Age
0-9 44 (68.8) 20 (64.5) 1 1
10 above 20 (31.3) 11 (35.5) 1.71 (0.96 - 3.06)  0.069  2.81 (0.45 - 17.550)  0.269
Gender
Male 38 (59.4) 16 (51.6)  0.63(0.35-1.11)  0.111  0.99 (0.16 - 5.980)  0.989
Female 26 (40.6) 15 (48.4) 1 1
Distance from hospital
<50 KM 28 (43.8) 7 (22.6) 1 1
>50 36 (56.3) 24 (77.4) 1.41(0.77-2.58) 0267  0.35(0.58-2.180)  0.262
Health insurance status
No 39 (60.9) 28(90.3) 521 (2.19-12.34) <0.001 58.43 (5.86 - 582.56)  0.001
Yes 25 (39.1) 3(9.7) 1 1
Cancer subtype
B-ALL 25 (39.1) 9 (29) 0.26 (0.13 - 0.560) <0.001 15.84 (0.81 - 307.97)  0.068
T-ALL 21 (32.8) 11 (355)  0.36(0.18-0.740) 0.005  0.93 (0.11-7.85)  0.945
AML 18 (28.1) 11 (35.5) 1 1
Duration of symptoms
<1 month 28 (43.8) 12 (38.7) 1 1
>1 month 36 (56.3) 19(61.3)  0.89(0.49-1.50) 0.691  0.28 (0.04-1.92)  0.196
White cell count
<50 35 (54.7) 14 (45.2) 1 1
>50 29 (45.3) 17 (54.8) 1.5(0.86-2.73)  0.145  2.88(0.30-27.54)  0.359
Hepatomegaly
No 14 (21.9) 5(16.1) 1 1
Yes 50 (78.1) 26 (83.9)  0.86 (0.43-1.690) 0.666  3.60 (0.23 - 57.52)  0.365
Splenomegaly
No 12 (18.8) 5(16.1) 1 1
Yes 52 (81.3) 26(83.9)  0.87(0.42-1.79)  0.699  0.31(0.01-9.19)  0.496
MRD
Negative 34 (75.6) 14(93.3)  0.21(0.08-0.56) 0.002 15.36 (41.10 - 59.14) <0.001
Positive 11 (24.4) 1(6.7) 1 1
CNS involvement
No 55 (85.9) 29 (93.5) 1 1
Yes 9 (14.1) 2(6.5) 0.50 (0.18 - 1.40)  0.190  0.77 (0.82-7.44)  0.828

Among 95 children with leukemia, 49 (51.2%) attained complete remission and
among these 9 had relapse, bone marrow was the commonest site in 8 patients
and 1 had both CNS and bone marrow relapse, the rate of relapse was 18.4%. Of
the 9 patients who had relapsed after attaining remission, all of the succumbed

after 2 years of follow-up.

3.5. Predictors of Relapse

In three years of follow up, in bivariate analysis the predictors of relapse were
children with AL B-ALL subtype had 0.14 times lower risk of relapse compared to
those with AML (HR: 0.14; 95% CI: 0.02, 1.03). Children with hepatomegaly on

admission had significant 0.24 times higher risk of relapse compared to those who
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had no hepatomegaly (HR: 0.24; 95% CI: 0.06, 0.89). In multivariable analysis after
adjusting to other factors the predictors of relapse were children with AL with no
health insurance had 58.43 times higher risk of relapse compared to those with
health insurance (HR: 58.43; 95% CI: 5.86, 582.56) (Table 6).

Table 6. Predictors of relapse among children diagnosed with acute leukemia.

Predictor Hospital Total  CHR (95% CI) Pvalue  AHR(95%CI) P value
KCMC BMC
Age
0-9 44 (688) 20 (645) 64 (67.4) 1 1
l0above  20(313)  11(355)  31(32.6) 3.46(092-1290) 0064  2.81 (0451-7.550)  0.269
Gender
Male 38(594)  16(51.6)  54(56.8) 058(0.16-217) 0421 099 (0.16-5980)  0.989
Female  26(40.6)  15(484) 41 (43.2) 1 1
Distance to hospital
<50KM  28(438)  7(226)  35(3638) 1 1

>50 36 (56.3)  24(77.4)  60(632) 0.37(0.01-1.47) 0.158  0.35(0.58 - 2.180) 0.262
Health insurance
No 39 (60.9)  28(90.3) 67 (70.5) 1.82(0.46-7.29)  0.395  58.43 (5.86 - 582.56)  0.001
Yes 25 (39.1) 3(9.7) 28 (29.5) 1 1
Cancer subtype
B-ALL 25 (39.1) 9 (29) 34(358) 0.14(0.02-1.03) 0.054 1584 (0.813-7.97)  0.068
T-ALL 21(32.8)  11(355)  32(337) 0.51(0.09-2.64) 0.421 0.93 (0.11 - 7.85) 0.945
AML 18 (28.1)  11(35.5) 29 (30.5) 1 1
White cell count
<50 35(54.7)  14(452) 49 (51.6) 1 1
>50 29 (453)  17(54.8) 46 (48.4) 1.22(0.47-6.46) 0412  2.88(0.30 - 27.54) 0.359
Hepatomegaly
No 14 (21.9) 5(16.1) 19 (20.0) 1 1
Yes 50 (78.1)  26(83.9)  76(80.0) 0.24 (0.06-0.89) 0.033  3.60 (0.23 - 57.52) 0.365
Splenomegaly
No 12 (18.8) 5(16.1) 17 (17.9) 1 1
Yes 52(81.3)  26(83.9)  78(82.1) 0.46(0.12-1.84)  0.274 0.31 (0.01 - 9.19) 0.496
CNS involvement
No 55(85.9)  29(93.5) 84 (88.4) 1 1
Yes 9 (14.1) 2(6.5) 11 (11.6) 0.53 (0.07-4.26)  0.552 0.77 (0.82 - 7.44) 0.828

4. Discussion

This retrospective cohort study aimed to identify factors influencing survival and
relapse in children with acute leukemia in Northern Tanzania. Of the 95 partici-
pants, the overall three-year survival rate was 44.2%, an improvement from the
26.1% survival rate reported in a 2013 study. This increase is attributed to the
growth in oncology centers, better-trained staff, and greater disease awareness.
Despite still falling short compared to high-income countries, this progress brings
Tanzania closer to achieving the WHO’s goal of an overall survival rate greater
than 60% by 2030 [17]. The study aimed to identify factors influencing survival
and relapse in children with acute leukemia in Northern Tanzania. Of the 95
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participants, the overall three-year survival rate was 44.2%, an improvement from
the 26.1% survival rate reported in a 2013 study. This increase is attributed to the
growth in oncology centers, better-trained staff, and greater disease awareness.
Despite still falling short compared to high-income countries, this progress brings
Tanzania closer to achieving the WHO’s goal of an overall survival rate greater
than 60% by 2030 [18]. Also these findings are similar to a study done in Kenya
were by the 3 years overall survival in AML was 0% [19], although in their setting
the main reason identified was due to early deaths secondary to treatment com-
plications severe hemorrhage being leading cause of death. However, our study
did not investigate the causes of death among participants. We did find that hav-
ing health insurance was a predictor of survival. Approximately 70.5% of the chil-
dren in our study lacked health insurance, which was associated with poorer sur-
vival outcomes. In Tanzania, a low-income country where many people cannot
afford healthcare, patients often present with more advanced stages of the disease.
This finding aligns with a study conducted in the United States, which also re-
ported that patients with health insurance had better overall survival rates com-
pared to those without, although in the U.S. study, access to healthcare was also
influenced by the distance from health centers [20]. In contrast to this, a study
done in Kenya did not find any significance in the survival in AML between those
patients with health insurance and those with no health insurance this was due to
most patients had early deaths due to treatment complications [19]. In our study,
having a negative MRD after induction, was a predictor of survival [21] [22]. In
our study the rate of relapse was found to be 18.4% which were 9 patients out of
49 who had attained complete remission, our findings are lower compared to a
study done in Tanzania in 2013 were the rate of relapse was 23% [19] [21]. An-
other study done in Egypt showed the rate of relapse was 27% [23] which was
higher compared to our study however in our case this can be bring bias to the
outcome due to missing files in which most had died and cause of death was un-
known. In our study at 2 years the 9 patients who had relapsed had succumbed,
while in Egypt was 36.6% overall survival of relapsed patients in 5 years, in terms
of site of relapse in both studies bone marrow was the commonest site of relapse
in both studies [23]. The study also pinpointed health insurance status to be a
crucial predictor of relapse this is due to the fact that those who had no health
insurance came in late stages of the disease thus increasing the risk of relapse,

similar finding was found in study done by [20].

5. Limitations of This Study

The lack of certain data and missing files led to their exclusion, which may affect
the accuracy of the outcomes. Due to these missing files, survival rates could only
be calculated for a three-year period. This limitation was necessary because ob-
taining retrospective follow-up data for all patients over longer durations was dif-
ficult. To maintain consistency and comparability in the results, we chose to assess

outcomes within the same three-year timeframe for all patients.
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6. Conclusion

This study offers valuable insights into the factors influencing survival and relapse
in childhood leukemia in northern Tanzania. It found an overall survival rate of
44.2%, with health insurance and minimal residual disease after induction being
significant predictors of survival. The relapse rate was 18.4%, and health insurance
was associated with a reduced risk of relapse. Health insurance proved to be a
strong predictor of better survival, highlighting the need for universal health in-
surance for all children. The study also recommends that policymakers work to

expand global health coverage in Tanzania.
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