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Abstract

Background Childhood cancer is not a high priority in health care financing for many countries, including in Ghana.
Delayed care seeking and treatment abandonment, often due to the financial burden of care seeking to families, are
common reasons for a relatively low overall survival (OS) in low-and middle-income countries. In this study, we ana-
lyzed the cost-effectiveness of extending health insurance coverage to children with Burkitt lymphoma (BL) in Ghana.

Methods We developed a Markov model in Microsoft Excel to estimate the costs and effects of BL treatment

when National Health Insurance Scheme (NHIS) was provided compared to the status quo where NHIS does not cover
care for childhood cancer. The analysis was undertaken from the societal and health system (payer) perspective. Both
costs (measured in $) and effects, measured using disability adjusted life years (DALYs), were discounted at a rate

of 3%. The time horizon was a lifetime. Probabilistic sensitivity analysis was done to assess uncertainty in the measure-
ment of the incremental cost-effectiveness ratio (ICER). A budget impact analysis was undertaken from the perspec-
tive of the NHIS.

Results In the base-case analysis, the intervention (NHIS reimbursed treatment) was less costly than current practice
(58,302 vs $9,558). The intervention was also more effective with less DALYs per patient than the standard of care (17.6
vs 23.33). The ICER was -5219 per DALY averted from societal perspective and $113 per DALY averted from health
system perspective. The probabilistic sensitivity analysis showed that the intervention is likely to be both less costly
and more effective than current practice in 100% of the 1,000 simulations undertaken.

Conclusion Providing health insurance coverage to children with BL is potentially cost-effective. The effectiveness
and cost-savings relating to this strategy is driven by its positive impact on treatment initiation and retention. Based
on this evidence, there has been a policy change where Ghana's NHIS has prioritized financing for cancer treatment
in children.
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Introduction

There is disproportionate distribution of the global bur-
den of childhood cancers; with four out of every five
cases found in low-and middle-income countries (LMIC)
[1, 2]. Worse still, the health systems of LMICs do not
adequately support treatment to achieve high survival
rates. Factors such as unavailability of essential medicines
[3, 4], lack of access to effective diagnosis, and radio-
therapy means childhood cancer continues to burden
health systems and families of cancer patients in LMICs.
To improve the treatment outcomes of childhood cancer,
early case detection, intensive multimodal therapy and
adequate supportive care are essential [5].

“BL is a common cancer in Ghana, which is thought
to account for approximately two thirds of the 1300 new
cases of childhood cancer each year, though this share
has been declining in the last few decades [6, 7]. BL is a
highly treatable but very aggressive form of non-Hodg-
kin’s lymphoma, with treatments which have been shown
to be cost-effective in Uganda [8]. Also, a study in Ghana
found that childhood cancer treatment in very cost-effec-
tive [9].

Outcomes for children with cancer in Ghana and other
sub-Saharan African countries are poor compared to
high-income nations. Data from 1995 to 2009 across 67
countries found that in low and middle-income settings,
overall survival (OS) is 5% to 60%, compared to 75% to
90% in high-income countries [10, 11]. In Ghana, paedi-
atric oncology is limited to four healthcare facilities serv-
ing 15 million children [12]. The high cost of cancer care
[13, 14] and limited awareness of childhood cancer con-
tribute to delayed treatment, negatively affecting survival
[15-17]. Furthermore, over 50% of children abandon
treatment due to financial barriers, leading to incomplete
care and worsened outcomes [16—-22].

In Ghana, like many countries, adult cancers received
priority over childhood cancers. Thus, as adult cancers
such as breast and cervical cancers were covered under
the National Health Insurance Scheme (NHIS), this con-
trasts the fact that, as at early 2021, there was no cov-
erage for childhood cancer treatment under the NHIS
[4]. Thus, patients seeking cancer treatment had to pay
for healthcare services and essential cancer medicines
out-of-pocket. This economic burden on caregivers and
parents which often resulted in limited financial access
to treatment for children suffering from cancer necessi-
tated the push for NHIS coverage for childhood cancer
by stakeholders. This policy shift was meant to alleviate
the burden on families and help to improve outcomes
because health insurance coverage increases care seeking
and treatment retention [12].

In this study, we conducted a cost-effectiveness analy-
sis and budget impact of health insurance for care and
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treatment of BL in Ghanaian children under the age of
15 years. The study was commissioned by the Ministry of
Health as part of a larger health technology assessment
(HTA) of providing national health insurance coverage
for childhood cancers in Ghana. While the study was
meant to inform policy on financing of childhood cancer
in Ghana, it could also be relevant to other LMICs.

Methods

We developed a Markov model (Fig. 1) in Microsoft Excel
to compare the cost-effectiveness of extending health
insurance coverage to children with BL, compared to the
status quo where BL is not covered by the NHIS. In the
current scenario, care is provided at a fee by the govern-
ment. Patients cover their own costs of transportation,
inpatient care (including meals and lodging), diagnostics,
and medications. Some financial aid to support treat-
ment is provided to patients by private philanthropic
agencies such as the World Child Cancer and the Ghana
Parents’ Association for Childhood Cancer. Local faith-
based organizations also provide financial assistance to
low-income families for transportation, meals, and medi-
cal services. Nevertheless, patients bear the brunt of the
financial burden for paediatric cancer care.

The analysis is comparing the status quo against a
strategy (the intervention) where NHIS coverage is
extended to finance the costs of all health services at
the point of care such as inpatient care (including meals
and lodging), diagnostic tests and medications, but

Sick, Stage | or
Stage Il BL

Healthy / Well

Sick, Stage 11l BL

Sick, Stage IV BL

Fig. 1 Markov model of treatment for Burkitt's lymphoma
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costs of accessing care such as transportation are not
included from the health system perspective.

The baseline population was all patients below the
age of 15 years with a BL diagnosis treated in a health
facility. We assumed that 22% of all childhood cancers
were BL and 30% of these cases would be detected and
treated at a health facility [6, 13]. The average age of
disease onset was 7 years [13, 14].

In the model, patients start in either one of three dis-
ease states: Stage I/II, Stage III or Stage IV BL; and then
transition to another disease stage, become healthy
or die. Disease progression is unidirectional, indicat-
ing that patients can only move from a lower to higher
stage of disease and not vice-versa. State transitioning
is dependent on the likelihood to abandon treatment,
combined with the stage-dependent effectiveness of
treatment. Due to limited data on disease recurrence
post successful treatment, we assumed that patients
in the well state did not transition back to being sick.
The model operates under the assumption that 1-year
event-free survival is a valid estimation of long-term
overall survival, as BL has very poor survival rates for
individuals who progress or relapse. The distribution
of cases at onset was projected as follows: 11% were in
Stage I/1I, 78% were in Stage III and 10% in Stage IV;
this distribution was based on data provided by Oncol-
ogists at Korle Bu Teaching Hospital in Ghana and data
in the literature [13].

The model used a cycle length of one year (with half
cycle correction). Due to the aggressive nature of BL, we
assumed that all health-related outcomes occur within
a year [15]. The time horizon for this analysis was a life-
time, based on Ghana’s life expectancy at birth.

Table 1 shows the treatment regimen for childhood
BL used in the model. Treatment for Stages I, II and III
involves a low-intensity combination therapy with cyclo-
phosphamide and low-dose methotrexate. Stage IV treat-
ment uses a modified version of a mature B-cell protocol
without Rituximab.

The model uses a treatment abandonment rate of 25%
[6, 16], and we estimated that NHIS coverage would lead
to a 50% reduction in treatment abandonment, based on
a study of paediatric cancer patients in Kenya [17]. Both
the treatment abandonment rate and reduction in treat-
ment were applied uniformly across all cancer stages.

We estimated the annual cost per patient associated
with treatment and management of BL from a societal
and health system perspectives. The costs included all
aspects of managing cancer, considering patient costs
related to transportation, diagnostics, medications as well
as productivity losses associated with treatment. How-
ever, the health system perspective excluded transporta-
tion cost and productivity losses to patients/caregivers.
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Table 1 Burkitt's Lymphoma Treatment protocol in Ghana
Source: Offor et al. [21], Korle Bu Teaching Hospital

Tumor stage Course of treatment

Stages |, 1 &1l A pre-phase dose of IV cyclophosphamide

1400 mg/m2 with IT methotrexate, followed

by a combination chemotherapy consisting of 6
cycles (cyclophosphamide, vincristine and doxo-
rubicin alternating with cyclophosphamide,
vincristine and cytarabine every 2 weeks) with IT
methotrexate given during the first 3 courses

For bone marrow involvement a modified ver-
sion of a mature B-cell protocol for high income
countries without rituximab is used, and inclusive
of four cycles of maintenance therapy, follow-

ing reduction, induction and consolidation phases
of therapy. For CNS disease, additional intrathecal
therapy is included until cerebrospinal fluid (CSF)
cytology is negative

Stage IV

The cost of baseline labs, diagnostic tests and discharge
tests were based on hospital fees and NHIS tariffs associ-
ated with each individual test given to a patient. Baseline
laboratory tests undertaken at first diagnosis include full
blood count, uric acid, hepatitis C and HIV tests. These
are followed by confirmatory tests, which include chest
x-ray, abdominal ultrasound, CT scan and bone mar-
row aspiration tests. Costs of medication were derived
by estimating the total medicines used by patients when
completing the entire stage-dependent treatment regi-
men. For height and weight dependent dosing, we used
an average height of 118 c¢m, 20.60 kg for body weight,
and 0.822 m? for body surface area, based on average
height and weights for children aged 7-8 years in Nige-
ria, due to a lack of Ghana-specific data. Family costs as
well as the productivity losses associated with premature
death were based on a study by Dawson et al. estimating
the costs associated with informal caregiving for children
with lymphoma attending a tertiary hospital in Ghana
[18]. The study estimated direct costs to the family such
as transportation and food, and indirect costs associated
with time lost while taking care of a sick relative. Pro-
ductivity losses were estimated using the human-capital
approach (the daily minimum wage in Ghana multiplied
by the number of working days in a year) [18]. We also
included costs of follow-up visits post-treatment (includ-
ing physician time and family costs). According to the BL
treatment protocol, follow-ups are conducted monthly
for 6 months after initial discharge, then every three
months for two years, thereafter every six months for
5 years; and then once a year afterwards up to 8 years.

The health outcome measure used was disability-
adjusted life years (DALYs), which are the sum of the
years of life lost (YLL) from a disease, and the quality-
adjusted years lived with disease (YLD) [19]. To calculate
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DALYs, we assumed the following: mean disease duration
was 1 year; the average age at onset of BL was 7 years [20,
21]; life expectancy at birth of 64.1 years; we used the
following disability weights—0.288 for BL Stages I and
II, and 0.451 for BL Stages III and IV [22]. The annual
probability of death from BL was estimated to be 0.25
for Stages I and II, and 0.2857 for Stages III and IV [23].
DALYs were not age-weighted. Future values of costs and
health effects were discounted at a rate of 3% [24].

Cost-effectiveness was determined by means of the
incremental cost-effectiveness ratio (ICER) calculated as
cost per DALY averted. The threshold measure used to
determine cost-effectiveness was a cost per DALY averted
less than 0.5 times Ghana's GDP per capita ($1,103). The
GDP per capita of Ghana in 2020 was $2,205 [25]. When
converting from US dollars to Ghana Cedji, the exchange
rate for 30 June 2021 according to the US Department of
Treasury was used where 5.85 Ghana Cedi=1 US dollars
[26]. All costs are reported in 2021 US dollars.

To assess the robustness of the model and understand
how uncertainty in parameters may influence outcomes,
we performed a probabilistic sensitivity analysis which
used a Monte Carlo Simulation with 1000 draws for each
parameter, where parameter-estimates were assigned
from their respective probability distribution. Beta distri-
butions were fitted for probability parameters using point
estimates and standard errors. Lognormal distributions
were fitted for relative risks using point estimates and
their confidence intervals. The gamma distribution was
used for costs and DALYs.

A budget impact analysis was undertaken from the
perspective of the NHIS, to estimate the annual costs of
extending insurance coverage for the treatment cost of
children with BL for the coming five years. Only direct
cost to the NHIS, as estimated for the economic evalu-
ation, were considered in this analysis. We corrected for
half-cycle and accounted for inflation following WHO
CHOICE methods (rate: 0.05 per year). A scenario-anal-
ysis was performed, to project annual costs borne by the
NHIS at three reimbursement rates:

1) Baseline: Using the current NHIS tariff rate for the
cost of labs and tests (assuming Bone Marrow Aspi-
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ration (BMA) & Biopsy/Fine Needle Aspiration
Cytology (FNAC) are reimbursed on the ratio of
NHIA to hospital-fee),

2) NHIS covers 100% of the fees charged by Korle Bu
Teaching Hospital (KBTH) for the cost of labs and
tests as the tariff rate,

3) NHIS covers 65% of the fees charged by KBTH for
the cost of labs and tests as a tariff rate.

Lastly, we performed one-way sensitivity analysis,
where one parameter at a time was changed, for all three
coverage-scenarios to identify potential cost-drivers.
Results are presented in a table and a tornado-diagram.

Results
Table 2 presents the base-case cost-effectiveness analy-
sis. From the societal perspective, estimated cost for
current practice is $9,558, compared to $8,302 for the
NHIS-reimbursed treatment. The difference between
the costs of the intervention (NHIS-reimbursed treat-
ment) and the standard of care (current practice) is
$1,256, i.e., the intervention is less costly and potentially
leads to cost-savings amounting to $1,256 per patient.
The intervention is also potentially more effective as it
averts more DALYs per patient than the standard of care
(17.6 vs 23.33). As the NHIS-reimbursed treatment is
both more effective and less costly, the intervention is
always preferred. Also, from the health system perspec-
tive, the intervention costs $647 per patient and averts
more DALYs per patient than the current practice (17.6
vs 23.33).

Table 2 Results of the cost-effectiveness analysis

Figure 2 presents a scatter plot of incremental cost-
effectiveness ratios (ICERS) derived by running 1000
simulations of the cost-effectiveness analysis. All
ICERs plotted on the graph fall below the horizontal
axis (DALYs averted) and to the right of the vertical
axis ($ costs), implying that the intervention (NHIS-
reimbursed treatment) is both cheaper and more effec-
tive than the standard of care (current practice). In
other words, the NHIS-reimbursed treatment domi-
nates treatment with Current Practice in 100% of the
1000 simulations and can thus be considered to be

Table 2 Results of the cost-effectiveness analysis from Societal and NHIS Perspectives

Perspective Strategy Cost per patient DALYs per patient ICER (Incremental cost
per incremental DALY
averted)

Societal Current practice $9,558 2333 -$219

NHIS-reimbursed treatment $8,302 17.60
NHIS/health system Current practice 50 2333 $113
NHIS-reimbursed treatment 5647 17.60
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Fig. 2 Treatment with NHIS reimbursement compared to current practice

cost-effective. Moreover, considering the ICER of $113
per DALY averted from the health system perspective
and — $219 per DALY averted from the societal per-
spective against a cost-effectiveness threshold of 50% of
GDP per capita of Ghana ($1,103), the intervention is
cost-effective.
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$300,000

Budget impact analysis

Base-case results

Figure 3 presents the results of the base-case Budget
Impact Analysis. The cost to the NHIS estimated in years
1 through 5 are as follows: $83,871 in year 1, $185,001 in
year 2, 215,800 in year 3, $227,822 in year 4, and $239,256

$200,000
$100,000 I
. 1

Cost Year 1 Cost Year 2 Cost Year 3 Cost Year 4 Cost Year 5 Total cost
M Base Case Results $83,871 $185,001 $215,800 $227,822 $239,256 $951,750

Fig. 3 Base-Case results of Budget Impact Analysis
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in year 5. This leads to an estimated total budget
impact to the NHIS of $951,750 in the first 5 years should
BL be added to the NHIS reimbursement list.

Figure 4 presents the results of the scenario analy-
sis, showing the projected annual costs of treatment that
are likely to be borne by the NHIS at three reimburse-
ment scenarios over a period of 5 years. In all the scenar-
ios, the costs are additional to the NHIS existing budget.
Thus, the results showed a total expected NHIS budget
impact of $951,750 under Tariff scenario 1 (base-case
scenario), $1,618,267 under Tariff scenario 2 (100% NHIS
coverage), and $1,282,860 under Tariff Scenario 3 (65%
NHIS coverage). Compared to Tarift Scenario 1, Tariff
Scenario 3 poses an incremental difference of $331,110.
Scenario 2 poses an incremental difference of $335,407
compared to scenario 3. All the Tariff scenarios show the
lowest cost in the first year and an increasing cost in each
subsequent year.

The results of the one-way sensitivity analysis for all
Tariff scenarios can be seen in Table 3. The sensitiv-
ity analysis showed whether change in these parameters
leads to a decrease or increase in total cost.

For the parameters “Resources used when a patient
abandons treatment” and “proportion of patients who
abandon treatment’, the total cost decreases when we
assume values greater than the base-case scenario, and
the total cost increases when we assume values less than
the base-case scenario. The type of relationship between

$1,800,000
$1,600,000
$1,400,000
$1,200,000
$1,000,000
$800,000
$600,000
$400,000

$200,000

Cost Year 1
$83,871

Cost Year 2
$185,001

$146,572 $317,528

$115,030 $250,845

Fig. 4 Results of the scenario analysis for budget impact

M Tariff Scenario 1
M Tariff Scenario 2
1 Tariff Scenario 3
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these parameters and the total cost, where a decrease in
one value leads to an increase in the other and vice versa
can be defined as a negative relationship.

For the parameters “Proportion of patients who seek
treatment’, “Annual rate of increase in treatment seek-
ing”, and “Proportion of patients diagnosed with Stage IV
disease’, the total cost increases when we assume values
greater than the base-case scenario, and the total cost
decreases when we assume values less than the base-case
scenario. The type of relationship between these param-
eters and the total cost, where an increase in one value
leads to an increase in the other and vice versa can be
defined as a positive relationship.

Figure 5 further presents the results of the one-way
sensitivity analysis through a visual medium via a tor-
nado diagram. This figure illustrates the degree of sensi-
tivity of the results to each individual selected parameter.
The total cost is most sensitive to change in “proportion
of patients who seek treatment’, followed in descend-
ing order by “proportion of patients who abandon treat-
ment’, “the annual rate of increase in treatment seeking’,
“resources used when a patient abandons treatment’, and
“proportion of patients diagnosed with stage IV disease”

Discussion

Our model predicts that providing health insurance cov-
erage to paediatric patients with BL is potentially cost-
effective. In this study, we use a threshold of 50% of GDP

, mil ll II II | II I|

Cost Year 3
$215,800
$364,942
$289,885

Total cost
$951,750
$1,618,267
$1,282,860

Cost Year 4
$227,822
$384,958
$305,877

Cost Year 5
$239,256
$404,268
$321,223
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Table 3 One-way sensitivity of the results to selected parameters under three Tariff scenarios

Model parameter Valuein model Sensitivity  Tariff scenario  Tariff scenario2  Tariff scenario 3
analysis 1 (base case) (100% coverage) (65% coverage)
Resources used when a patient abandons treatment 50% 0% $1,066,144 $1,620,360 $1,420,588
25% $1,001,402 $1,671,201 $1,334,174
75% $902,099 $1,565,333 $1,231,545
Proportion of patients who abandon treatment 0.255 0.000 $1,132,383 $1,873,974 $1,501,511
0.100 $1,059,610 $1,771,187 $1,413,541
0.682 $687,234 $1,239,624 $960,505
Proportion of patients who seek treatment 0.3 0.1 $317,250 $539,422 $427,620
05 $1,586,250 $2,697,112 $2,138,100
1.0 $2,917,045 $4,956,935 $3,930,406
Annual rate of increase in treatment seeking 0.05 0.00 $875,114 $1,487,080 $1,179,122
0.10 $1,034,886 $1,760,662 $1,395,437
0.15 $1,124914 $1,914,947 $1,517,390
Proportion of patients diagnosed with Stage IV disease 0.1
0.050 $923,346 $1,590,309 $1,254,733
0.150 $982,366 $1,648,401 $1,313,177
Tornado Diagram of One-Way Sensitivity Analysis
Proportion of patients who seek treatment
Proportion of patients who abandon treatment
Annual rate of increase in treatment seeking
% reduction in resource use - treatment abandonment
Proportion of patients diagnosed with Stage IV disease
W Lowest tested value
S0 $500,000 $1,000,000 $1,500,000 $2,000,000 $2,500,000 $3,000,000

Highest tested value

Budget Impact

Fig. 5 Tornado diagram of the one-way sensitivity analysis of selected parameters

per capita. While Ghana has yet to establish a specific
threshold for assessing the value of an intervention, and
the previous WHO recommendation of 1-3 times GDP
per capita is no longer considered applicable [27], recent
econometric modelling that takes into account opportu-
nity costs and income elasticity suggests that the cost-
effectiveness thresholds for Ghana may fall between 4
and 40% of GDP per capita ($88.24—$882.40) [28]. Like-
wise, previous studies in Ghana have used a more con-
servative threshold of 50% GDP per capita ($1103) [29,
30], which is significantly lower than the WHO recom-
mendation. The effectiveness and cost-saving of NHIS
coverage for BL is driven by the NHIS coverage impact
on treatment initiation and retention. Delays in treatment

seeking and treatment abandonment, associated with
high costs of care, have been shown to negatively impact
the overall survival in childhood cancer. Extending health
insurance coverage to this group of patients can help to
ease the financial burden of healthcare [17], and this is
supported by our study.

This study confirms the cost-effectiveness of treatment
for BL as reported by a previous study in Uganda [8].
Our results highlight that, compared to out-of-pocket
payments for BL treatment in Ghana, treatment is more
cost-effective when paid under the NHIS. This find-
ing points to the significant role that adequate financing
plays in the treatment cycle of BL. Previous studies have
highlighted the fact that treatment abandonment was a
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major barrier to improved treatment outcomes for child-
hood cancers [3, 31]. Therefore, when financing out of
pocket is no more a barrier to families, they are willing to
take their sick children to hospital which helps with early
detection and improve treatment outcomes.

In this study, cost of treatment per patient was
$9,558 for non-insurance payment and $8,302 for NHIS-
reimbursed treatment. This cost of treatment is within
the $2400 to $31,000, that is reported in a cost-effec-
tiveness study on childhood cancers in four sub-Saharan
African countries (Kenya, Nigeria, Tanzania, and Zim-
babwe) [32]. The variances in costs in the countries have
been attributed to center size, case mix, drug prices,
and admission practices [32]. These factors may equally
explain the variation of the cost of treatment between
Ghana and the countries above. Further, the source of
variation between the cost of treatment per patient in
Ghana and other countries even though not obvious, may
be attributed to the specific case of BL being relatively
cheaper to treat compared to other childhood cancer
generally, as reported by Githang’a et al. [32].

In general, treating and managing childhood cancer has
been shown to be highly cost-effective across some set-
tings in sub-Saharan Africa [9, 32]. One of the reasons
for this is that a high number of life years are potentially
gained from saving a young life (e.g., more than 50 life
years gained per child on average). This shows the impor-
tance of supporting effective treatments and mechanisms
for managing childhood cancer. In our study, we evalu-
ated the impact of providing health insurance, so that
affected children can have access to much needed care.
This has been advocated by many groups who point to
the fact that the costs of childhood cancer are prohibitive
and lead many families to either delay care or abandon
it once treatment has commenced [31, 33, 34]. Providing
health insurance to paediatric cancer patients has been
shown to be effective in increasing access to care, limiting
treatment abandonment, leading to an increase in over-
all survival [12]. This assumption that we made about the
success of insurance coverage in our study did improve
the overall effect and cost-effectiveness of the interven-
tion. However, the sensitivity analysis showed that this
assumption was not highly sensitive to changes.

Our analysis has shown that providing health insur-
ance cover to BL patients is potentially cost-effective
in Ghana. This intervention can help to achieve desir-
able treatment outcomes and prevent avoidable deaths
of children by increasing access to care and treatment
retention. However, increasing access to care may not
always be as easy in real world settings and several fac-
tors must be taken into consideration. In Ghana for
example, there are not many facilities providing can-
cer treatment. Care is mainly provided at four main
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teaching hospitals which may not be easily accessible
to patients from remote areas of the country. Patients
must travel long distances to access treatment, and
this contributes to high costs to the family. Providing
insurance cover may thus only partially alleviate patient
costs.

Further, much needs to be done to generate aware-
ness among patients, teaching them about cancer and to
generally improve treatment seeking behaviour. These
‘awareness raising’ costs can be high but have not been
considered in this study. However, in all likelihood, the
intervention is still likely to be cost-effective, due to the
increased overall survival of children being treated for
cancer. In additional analyses, we showed that even if the
study perspective was restricted to the NHIS only, the
intervention would still most likely be very cost-effective.

The costs to the NHIS are expected to be between
$951,000 and $1,620,000 over a five-year period, i.e.
between $0.03 and $0.05 per capita (based on the total
population of Ghana). This is about 0.5-0.9% of the total
NHIS claims payment made in 2022 ($173,333,33) [35].

Limitations

There are some limitations with our study. Firstly, data
was triangulated from various sources (i.e., the effect
of health insurance on treatment abandonment, some
population characteristics, and treatment effects) when
data from Ghana was not available. We tried to use local
data when available and tested parameter uncertainty
using sensitivity analyses; with results indicating that our
model and assumptions were robust.

The costs of treating and managing childhood cancer
presented in this study could be an underestimate. Even
though we endeavoured to provide costs from a societal
perspective, there are a lot of other costs beyond access
to care that families could incur that are not considered
here, for example the funeral expenses. In addition, the
intangible costs related to grief and human loss cannot
be quantified. These issues could be investigated in future
research. We are confident however, that we have pro-
vided an acceptable cost estimate, which fall within the
range of what has been shown to be the costs of manag-
ing childhood cancer in sub-Saharan Africa.

In this study, only one childhood cancer was consid-
ered in this evaluation and thus both the costs and ben-
efits highlighted are minimal. However, BL accounts for a
significant proportion of childhood cancers and the find-
ings given in this report can be extended to other can-
cers. However, to better inform the government and the
NHIS, further analyses should be conducted to outlay the
full cost implications of changing the financing policy for
childhood cancer in general.
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Policy implications

Our study provides useful information that can inform
policy on managing childhood cancer in Ghana and
other sub-Saharan African countries. The study supports
increasing calls from stakeholders for the funding of
childhood cancers, which are often overlooked in com-
parison to adult cancers and other non-communicable
diseases. This is despite the increasing attention that is
paid to non-communicable diseases and cancer in gen-
eral. Indeed, while medicines indicated for childhood
cancers are available on the Medicines List of the NHIS
in Ghana for other cancers, childhood cancer treatment
is not considered for reimbursement. There has been a
policy shift regarding reimbursement following the pres-
entation of the results of this study to the HTA-Techni-
cal Working Group of the Ministry of Health and follow
through action by the National Health Insurance Author-
ity. Childhood cancers are now included in the benefit
package of the NHIS [36].

Ghana’s strategy for HTAs, defines strategic action
for follow through on recommendations made in HTA
reports. The emerging policy actions emanating from the
BL HTA report have been structured into the Childhood
Cancer HTA implementation project, launched in Ghana
in April 2022, to ensure critical, supporting and neces-
sary actions are taken even beyond reimbursements.

In many ways, the findings of this assessment also point
to the need for overall improvement in the health system.
Treatment seeking appears to be a challenge that needs
to be urgently addressed. A lot of cancers are detected at
advanced stages, which negatively impacts survival. Thus,
policy should encourage both early treatment and reten-
tion. The role of stakeholders, particularly at the commu-
nity level should be taken into consideration, especially in
relation to the government expanding strategy for cancer
control.

Conclusion

This evaluation demonstrates the cost-effectiveness and
financial implication of extending health insurance to BL
in Ghanaian children. BL coverage under the NHIS cov-
erage was found to be cost-effective from the NHIS per-
spective and cost-saving from the societal perspective.
Moreover, this study has shown that coverage under the
NHIS would lead to improved health outcomes of chil-
dren with BL. Our analysis shows that the government
and society in general can benefit from investment in BL
and most likely childhood cancers generally.
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