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ARTICLE INFO ABSTRACT

A critical challenge for reducing the cancer survival disparity between children living in low-middle income
countries (LMICs) and those in high income countries (HICs) is the apparent lack of consistent supplies of
reliable, good quality, effective and affordable essential medicines for curative, supportive and palliative care in
LMICs. Using a semi-structured 17 point questionnaire we asked ten paediatricians in nine countries for their
perceptions of availability, accessibility, affordability and quality of the drugs they needed to treat their patients
with cancer. All the countries needed to procure and import some or all of the required essential medicines.
Despite their countries signing up to the latest World Health Organisation Essential Medicines Listing there were
inconsistent supplies of key medicines. This occurred sometimes due to inadequate global production of some
drugs but more often to failure of adequate registration, procurement, importation and distribution. Costs played
a significant role regarding prompt importation in some of the countries and cheaper biosimilar drugs were
procured often without certification of quality production and provenance. Where families carried the whole
financial burden of drug costs the doctors cited it as a major but not the only reason for treatment refusal or
subsequent abandonment. Only a concerted effort by each country, the WHO, ethical pharmaceutical companies
and all worldwide medical and nursing groups, with the help of parent support organisations across the world
can overcome the failure of access to, affordability of and ensured quality of these off -patent, generic drugs. This
applies not just to childhood cancer but all medicines for communicable and non-communicable diseases.
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1. Introduction of cancer signs and symptoms leading to the wrong diagnosis, delays in

diagnosis and potential tumour progression [6-9]; perceptions of

The gross disparity in survival of children and young adults with
cancer in high income countries at 75-80% [1-3] and those in low-
middle income countries at 10-30% [4,5] results from a number of
causes. These include failure of patients, families and health care pro-
fessionals, especially at primary care level, to recognise the significance
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cancer incurability [6]; high rates of treatment refusal and abandon-
ment [10-12]; advanced stage of disease at presentation; co-morbidities
and a lack of trained staff, facilities and resources [4,6,7].

Even if a timely diagnosis is made, the lack of a reliable and con-
sistent supply of affordable, quality-guaranteed, supportive, palliative
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and potentially curative World Health Organisation recommended
medicines [13] is frequently cited as a major reason for treatment
failures [14-18]. This is also cited as contributing to high rates of
treatment refusal and abandonment [10-12].

We wished to explore with ten leading paediatricians in low and
middle income — countries who were treating children with cancer what
their perceptions were regarding drug availability, accessibility, relia-
bility and affordability in each of their hospitals.

2. Methods (Appendix A)

We asked ten lead clinicians in January 2015 who were treating
children with cancer and leukaemia in 9 countries; Bangladesh,
Cameroon, Ghana, Malawi, Myanmar, Philippines, Colombia, Tanzania
and Zambia, whether they would be willing to take part in a ques-
tionnaire (by email) about the availability, accessibility, reliability and
affordability of essential medicines in their hospitals. A 17 item ques-
tionnaire was sent along with that email to the lead consultant in each
hospital and all ten consented to take part in the study, completed the
questionnaire and returned it by the end of February 2015. The timing
was chosen to coincide with the review of the 2015 WHO Essential
Medicines List. The responses were presented in an oral presentation at
The International Society of Paediatric Oncology in October 2015 at
Cape Town South Africa and at the World Cancer Congress in
November 2016. A draft paper was written in early 2018, circulated to
all participants for correcting any errors, incorrect facts and editing
including any changes in issues regarding access to medicines.

In Ghana we sent it to two separate doctors /hospitals in Accra and
Kumasi, both centres now in a shared care network. In Mindano
Province in the Philippines there is a hub centre in Davao with 4 shared
care hospital centres. Data supplied by the lead clinician covered all the
5 Hospitals. In Cameroon there are three small hospitals all working
together and staffed by the same team so the lead clinician provided
data for all three using their register which has been in place for more
than 10 years.

The semi-structured questionnaire asked questions about; annual
incidence in their hospital(s),rates of “curative” care intention, treat-
ment refusal and abandonment rates, whether there was in country
production of any of the required drugs, if not then from where es-
sential medicines were obtained, costs of medicines and affordability/
who pays for them, if it is the family where they would buy them, if
there were any family subsidies/and/or lower tariffs, availability of
palliative care, and the major obstacles to providing good curative,
supportive and palliative care. (Appendix A)

The first six countries listed are in long term twinning programmes
created by World Child Cancer (WCC) linked to at least one and in five
of the countries to two high income country hospitals. In all of those
7(2in Ghana) hospitals the doctors were able to provide reliable data
from hospital based registers available for quantitative data for the
questions on incidence, curative intent percentage, and treatment re-
fusal and abandonment. The hospital in Bogota Colombia was pre-
viously in a partnership with Boston Children’s Hospital and WCC, and
had a reliable data base. The hospitals in Tanzania and Zambia had
requested help from WCC to develop their services and the lead clin-
icians were well known to WCC. And they also kept hospital- based
registers. Consequently all of the data for questions [1] and [2] were
available from primary data analyses using hospital based registers. No
individual patient data was requested.

The countries selected were all in different stages of developing
their services and represented a range of very low —income through to
low-middle income status. Six of the hospitals are in the Country’s ca-
pital, in Ghana the Ashanti province capital Teaching Hospital was also
included. In Malawi the hospital is in the commercial capital and in the
Philippines the principal hospital is in the Mindano Provincial capital
with the 4 shared care hospitals spread across the province. In the
Cameroon the three hospitals are in the North and North-East of
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Cameroon.

No individual patient or family data was either requested in the
questionnaire or needed in the study or paper. What is reported are the
perceptions of the 10 clinicians regarding what happens in their own
hospital and country.

3. Results
3.1. Patient numbers

Collectively the ten centres in the nine low-middle income countries
(LMICs) annually reported that they receive between 2,000-2,500 new
patients with childhood malignancies. Each unit does collect data on all
presenting patients to their hospital but none of the nine countries in
this study have a truly population-based cancer registry for children at
present. Consequently it is not possible currently to accurately assess
what percentage of all cases in each country these numbers represent.

The offer of potentially curative treatment for patients in the 10
centres ranged from 5 to 90% (median 65%). Reasons given by the
clinicians for not treating a child included; very late presentation with
advanced stage disease, initial family refusal of treatment, and/or their
perception that all cancers are incurable, and/or a preference by the
family for alternative traditional therapies provided nearer to their
home.

3.2. Refusal and subsequent abandonment

The rates of treatment refusal and abandonment in the ten centres
ranged from < 5%-50% (median of 20%). The reason cited in four of
the hospitals was the cost of treatment where families had to find the
money for all drugs, travel and parental accommodation at or near the
hospital. In these centres the rate of failure to start or complete therapy
ranged from < 5%-34%. At three of these hospitals, families are now
receiving some subsidies for drug costs as part of International twinning
partnerships funded by various charitable organisations. In Colombia
and the Philippines the State is expected to cover all cytotoxic drug
costs but some families still have to purchase some supportive drugs
and sometimes also cytotoxics when supplies run out. Treatment
abandonment was low at 5% in Colombia and higher, at 20-30% in the
Philippines, but the lead clinician there did believed that the cost of
drugs is only one of the many reasons for this higher rate of treatment
abandonment. In Zambia chemotherapy drugs are obtained through a
Governmental central medical stores system where there may be in-
consistent supplies. As a result the treatment abandonment rate was
reported to be high (45%). In Malawi initial refusal was reported to be
rare now but still about 15% of children fail to complete all of their
treatment. However, this was reported to be decreasing following in-
creasing survival rates and a subsequent increase in community con-
fidence in treatment. This has coincided, with increases in both external
charitable and state funding for treatment. In Tanzania a variety of
funding streams provide money for medicines and there is < 5%
abandonment at the hospital surveyed in the capital city, Dar es Salaam.
Recently a charity (called Tumainila Maisha, TLM) has started to pro-
vide chemotherapy to all centres treating children with cancer in
Tanzania. Wherever subsidies were available, treatment refusal and
abandonment was reported to be decreasing.

Drug costs were not the only cause of refusal and abandonment
cited. Other reasons quoted included family perceptions of cancer in-
curability; cheaper and local alternative therapies delivered by tradi-
tional healers; difficulties in accessing the required medicines; the costs
of travel to and from hospital and accommodation at both secondary
and tertiary hospitals. Family disruption and loss of income because of
the need for at least one family member to be with their child in the
hospital was also reported.
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3.3. Drug production and/or importation

Only Bangladesh has started to produce any cytotoxic drugs (vin-
cristine, oral methotrexates, dexamethasone, 6-mercaptopurine) but
still not all of those required for treating children with cancer. The
other eight countries are totally dependent on procurement and im-
portation of cancer drugs and five are also dependent on importation
for some supportive and palliative medicines. In four countries pro-
duction of some antibiotics, analgesics and antacids has recently
started. All nine countries are therefore dependent on importation of
some or all of the drugs required for treatment and supportive care of
the children who present with cancer.

All of these countries were reported to have signed up to the World
Health Organisation 2015 Essential Medicines List of cancer drugs and
the governments are ultimately responsible for the procurement and
importation of them. However in this study we found that only three of
the nine governments were reported as doing that directly. In five
countries, responsibility was delegated to specific pharmacies under a
contract system and in one country to an adult cancer hospital. These
contract arrangements were for a variable time and required renewal of
the permission to import “contracts”, sometimes resulting in disruption
in the continuity of supply. Free market forces operated in Bangladesh
enabling local pharmacies to import most drugs.

There were different importation regulations in each country and
complex systems were part of the reason cited in all of the nine coun-
tries for inconsistent supplies of essential medicines. Failure to register
drugs or renew licences to import in a timely fashion were cited in
nearly all centres either in error or even deliberately if the importing
pharmacy (in three countries) considered the specific drug to be of low
priority or not financially worthwhile to import.

3.4. Source of essential medicines

The generic off-patent essential medicines were imported from a
range of countries most commonly from India and China (some of the
drugs produced in China were exported to India and further distributed
mostly to Africa and Asia), but also from Argentina, Brazil, South Korea,
Cyprus, and Malaysia. Drugs were rarely imported from Europe/UK or
the United States, unless charities enabled sourcing from high income
countries. When charities subsidise the cost of medicines, for example,
in Tanzania at least some of the essential medicines are imported from
high income countries with legal requirement for proof of production
and provenance.

3.5. Special tariffs

Only the clinicians from the Philippines, Bangladesh and Malawi
reported that they were aware of lower tariffs for the drugs they re-
quire. In Malawi there is a Central Medical Store which bulk orders
medicines and in the Philippines the Department of Health takes re-
sponsibility for importation.

3.6. Is the supply consistent and reliable? (Table 1)

Table 1 shows that in each country a range of drugs were at times in
short supply or not available at all. All of these drugs are required for
the treatment of leukaemia and solid tumours including Non-Hodgkin
lymphoma, Burkitt lymphoma, Wilms tumour and retinoblastoma. They
are all on the 2015 WHO Essential Medicines List and are generic off-
patent drugs.

3.7. Drug costs
In the two countries where the state covers the cost of most drugs

the clinicians were not aware of those costs but parents still had to pay
for some supportive medicines, transport and family accommodation.
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In five countries parents received some subsidy from internal or ex-
ternal agencies and the lead clinicians were aware of costs of all the
drugs. In one country the clinician knew the cost only of subsidised
drugs.

3.8. How do families obtain the drugs?

The respondents from Colombia and the Philippines reported that
there was a National Health Insurance Scheme (NHIS) which covers the
cost of most medicines and families did not have to buy the che-
motherapeutic drugs. However, supportive drugs are not always cov-
ered so there is still a degree of out of pocket expenditure for families.
In Zambia the main way to obtain chemotherapy drugs is through the
Government’s central medical stores and now the adult hospital has
taken over the management of childhood cancers. Only a few families
who have company insurance schemes get their drugs free under those
schemes, usually in Government hospitals. Ghana also has a National
Health Insurance Scheme (NHIS) but at present it does not cover the
drugs required for childhood tumours.

In Malawi there is a Governmental Central Medicines Store (“bulk-
buying”) and a Health Insurance Scheme, but also the hospital does
have charity subsidies for some drugs which are procured separately
from a range of countries. In Tanzania there is also a Governmental
Central store and Health Insurance Scheme for adults with cancer but
all required drugs for children with cancer are procured and funded by
the TLM charity, some from the UK, Germany and the USA.

In the other hospitals in Cameroon, Bangladesh, Ghana and
Myanmar parents have to buy most of the drugs but in each there is a
degree of subsidy for some of the medicines and some help for pro-
curement of rarer drugs.

Families in those hospitals will source the required drugs through
both the hospital and external pharmacies and because of the subsidies
the doctors do know the cost to parents. If the drugs are bought by the
state then the doctors reported that they did not know the exact costs
but could find out this information through the hospital pharmacy.

3.9. Quality of drugs

Just three of the clinicians felt that most of the drugs that they were
using were reliable because they were purchased and imported with
International Certifications of Production Quality. The remaining seven
clinicians were not sure or expressed anxiety about quality and efficacy
especially of some antibiotics and cheaper cytotoxic drugs from generic
companies.

The reason for anxiety related to reported experiences of lower re-
mission rates (for example for acute lymphoblastic leukaemia) when
using documented successful therapeutic protocols developed in high
income countries and also higher toxicity than expected when they used
generic companies’ imported products lacking quality certification.
Parents in Bangladesh were reported to have a preference for drugs
produced in high income countries compared with locally produced
medicines.

3.10. Were there any subsidies for “out of pocket” expenses?

In 7 countries the doctors were able to receive funding for at least
some drugs from internal or external charitable sources or directly as
part of their NHIS schemes. In two countries clinicians could not cur-
rently access funding for drugs or other expenses. The sources of
charitable money came from international twinning partnership sup-
port, parental support organisations and progressively from in-country
local foundations, companies and charities. We asked if the doctors
knew what percentage of out of pocket costs were due to the drugs
required. Apart from the two countries with state funding and Tanzania
where all drug costs are funded by a charity (TLM) only in Bangladesh
did the doctors know for sure the cost of drugs due to a recent study
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Table 1
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Reported inconsistent and unreliable supplies of essential medicines for children with cancer by country.

Country Reported Inconsistencies
Bangladesh Most not consistent; especially Cytarabine, L-Asparaginase, Morphine
Cameroon All drugs; especially Doxorubicin, Actinomycin, Etoposide, Vincristine
Colombia Methotrexate, 6-Mercaptopurine, Topotecan
Ghana Frequently 6-Mercaptopurine, Carboplatin, Etoposide

Occasionally Methotrexate, Vincristine, L-Asparaginase
Malawi Any drug if procured by Central Medical Supplies

More consistently available if procured and distributed by charities

Myanmar Intermittently All drugs; especially L-Asparaginase
Philippines Variable L-Asparaginase, Methotrexate, Ifosfamide
Tanzania L-Asparaginase, Actinomycin, 6-Mercaptopurine, intrathecal Methotrexate, Retinoic acid, Fluorouracil
Zambia Intermittently All drugs (supply chain related)

conducted there. Drug costs amounted to 48.6% of family out of pocket
expenses in the hospital surveyed [18].

3.11. Challenges to overcome

The doctors were asked (in Question15) for their perception of all
the challenges to ensure that every patient could be treated with reli-
able and affordable medicines for curative, supportive and palliative
care.

3.11.1. For curative care (Table 2)

The cost of therapy,poor access to care, late presentation to hospi-
tals, choice of local healers instead of conventional medical services,
public perceptions that cancer was incurable and chemotherapy was
“poison” did lead to higher rates of treatment refusal or subsequent
abandonment. These were all cited as major obstacles to offering ef-
fective treatment in the nine countries surveyed. Premature cessation of
treatment was not only a “cost issue” but it was reported that when a
child was greatly improved after initial treatment families thought that
their child was cured and did not need more treatment. Disruption of
family life and structure often leading to loss of family income plus
transport costs were all contributory factors cited by the respondents as
an obstacle to curative care being fully delivered.

Interruptions to crucial drug supplies and anxiety about reliability
of imported and/or locally produced drugs were highlighted by all ten
paediatricians even on occasions in the three countries where the state
took direct responsibility for procurement and importation. Some of

Table 2
Challenges to overcome for Curative Care.

Reported Challenges

Most common reason given is cost of therapy

Delayed or mis-diagnosis and lack of trained staff

Perception that cancer is “incurable”

Preference for local healers due to cheaper / affordable treatment

Public perception that chemotherapy is “poison”

High rates of treatment refusal/abandonment

Perception (of families) that when child goes into remission no more therapy required

Costs include not just drugs but travel, accommodation and disruption to families /
loss of family income

Difficulties in accessing required drugs for families even when all costs are being met
by them

Even if drugs are paid for by state or donors delays in procurement / importation /
distribution and cost

Preference by medicine procurers to buy cheaper generic drugs often with no
evidence of provenance

Lack of availability of essential medicines is due to worldwide inadequate production
of drugs (e.g. 6 MP, Actinomycin and L-Asparaginase)

Even with state funding of most cancer drugs, families have “out of pocket” expenses
for some supportive and curative drugs

Even with subsidies from donors, costs are still too much for many families

In some countries treatment of girls is reported as less likely than for boys

Wherever natural or man-made disasters occur treatment of children suffers or ceases

these issues related to a global shortage of production of drugs like
6 M P, dactinomycin and asparaginase but most related to problems of
procurement, importation and distribution within each country. The
cost of drugs, even if relieved to some degree by subsidies, was em-
phasised as a major obstacle for many families in all the countries
without state funding. Reliance on charitable donations was flagged as
a risk for the future and not an optimum long term solution.
Treatment of girls was discouraged in some countries which is seen
as a universal challenge regarding ethical care of all children. Lack of
adequately trained staff, especially at nights, was cited by at least one
centre as an issue. In all of these countries both natural and man-made
disasters were reported to have been and will in the future remain an
obstacle to providing a consistent service for children with cancer.

3.11.2. Supportive care (Table 3)

A lack of reliable supplies and the cost to families, of anti-emetics,
antibiotics, steroids (especially for those with leukaemia) and anaes-
thetics (local and general) were a considerable obstacle to good practice
and occurred in all countries to a varying degree.

Access to blood products, especially platelets, were difficult to ac-
cess in over half of the units. Co-morbidities like malnutrition, malaria,
infections and diarrhoea were all cited as a challenge when trying to
treat children at these hospitals.

Overwhelming malnutrition in many countries in Africa and Asia,
exacerbated by cancer and its treatment was cited as a very challenging
issue requiring correction before and during treatment. The survey
participants stated that if therapy was to be successful then good nu-
tritional support for all patients was essential but not all units felt that
at present they were able to provide that.

3.11.3. Palliative Care —can all patients receive symptom relief? (Table 4)

Six of the doctors reported that they were able to provide good
palliative care within their unit. In Cameroon neither oral morphine nor
intravenous morphine were consistently available. In Tanzania occa-
sional non-availability of morphine was reported. In Bangladesh there
was often a failure in the community to refer patients back when they
needed palliative care, which is currently only available in major
treatment centres. At the National Hospital in Bogota Colombia the lead

Table 3
Challenges to overcome for supportive care.

Reported Challenges

Lack of reliable supplies of anti-emetics, antibiotics, steroids and anaesthetics in all
countries variably

Families are more likely to pay for these than for the cancer drugs

Access to blood products; especially platelets

Frequent co-morbidities complicate therapy

Malnutrition; not all units can provide nutritional support

Greater rates of toxicity and infections increase costs and contribute to treatment
abandonment
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Table 4
Challenges providing all patients with symptom relief.

Reported Challenges

Only one country reported being able to provide palliative care in hospital and in the
community / home

Six countries surveyed can provide care in their hospital but could not guarantee such
care at home / locally

Two countries experience very inconsistent supplies of oral and intravenous
morphine

Factors preventing good quality palliation included families’ distance from district
hospitals and local clinics and poor transportation

All the doctors reported that lack of training and expertise in palliative care for all
health workers was poor

Fear, anxiety and stigma was variably quoted for poor care

Anxiety about importation of opiates was cited by three doctors

Five doctors felt that there was fear/anxiety about distribution

Three felt prescribing, especially by junior staff, did cause them anxiety and fear of
stigma for doing so

Five reported that there was anxiety about dispensing opiates

Reasons given for were fear of addiction, corruption, staff taking the drugs or the
wrong patients might receive the drugs

paediatrician reported that patients could receive palliation of symp-
toms at home whilst in Ghana that depended on the patient’s home
locality and if there was adequate local medical or nursing expertise. All
of the respondents stated that a number of factors influenced the ability
to provide good palliation including; families’ distance from district
hospitals or even local clinics, poor transportation services, lack of
expertise and training of health workers at the community level and
anxieties associated with prescribing, dispensing and managing chil-
dren with pain for whom strong analgesics, especially opiates, were
required.

The questionnaire specifically asked for the clinician’s perception as
to whether there was fear, stigma, or anxiety regarding use of opiates at
the level of procurement, importation, distribution, prescription, and
dispensing. The common fear was that usage may lead to addiction in
patients, overdosing, corruption and misuse by staff. Table 4 shows that
anxiety was expressed in varying degrees regarding all stages of ob-
taining and using opiates. As a result of these worries supplies of
morphine are not always available and often inadequate in amounts for
the needs of all the children with severe pain. The specialist hospitals
said they could procure opiates but once patients went home and/or
attended local or district hospitals in eight countries delivery of WHO
recommended palliative care for children was inadequate or im-
possible. Only one respondent stated that at or near home palliative
care could be delivered fully. In eight countries there were very few
staff outside teaching hospitals trained and experienced to relieve pain
with opiates when it was needed. One of the respondents suggested that
there was a need for national policies and guidelines in each country
regarding pain control plus the correct training for all doctors regarding
optimal palliative care.

4. Discussion

There are three crucial factors which are required for the potential
cure of a child with any cancer; access to a timely and an accurate
diagnosis, access to the most appropriate treatment and the efficacy of
that therapy.

This study set out to explore the issues of supply, affordability and
reliability of medicines needed for curative, supportive and palliative
care for children in nine countries, all of which were involved in some
form of international twinning partnership at the time. The perceptions
of ten leading clinicians from 9 countries (Ghana, Mindano province of
the Philippines, Tanzania, Myanmar, Colombia, Bangladesh, Zambia,
Cameroon, Malawi was sought through a semi-structured 17 item
questionnaire regarding availability, accessibility, affordability and
quality of the essential medicines needed to treat children with
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leukaemia and solid tumours in their hospitals. This is clearly a small
study and therefore we must be cautious about extrapolation to all such
developing units in low-middle income countries (LMICs). It is also a
qualitative perception study of ten lead clinicians working in varying
local conditions. However some common themes have emerged.

(1) Most low-middle income countries produce very few, if any drugs
within their country especially anti-cancer medicines.

(2) Consequently there is a need to procure and import most or all of
the required essential medicines for curative, supportive and pal-
liative care.

(3) Inconsistent supplies of such essential drugs were reported by all
ten lead clinicians in the nine countries

(4) Despite all the drugs being on the WHO Essential Medicines List to
which each of these countries had signed up to, procurement and
importation was not guaranteed and often erratic.

(5) All the drugs required are off-patent and generic but there were
periodic episodes of lack of availability, accessibility, affordability
(in some countries) of these drugs and clinical anxiety about drug
quality depending upon from where drugs were procured.

(6) For some of the centres there was a perception that selective im-
portation of off- patent generic medicines was taking place be-
cause of poor profit margins for the importing pharmacies and
they felt this must be addressed and overcome.

(7) Uncertainty regarding the reliability, efficacy and safety of some
imported drugs (especially those without international certifica-
tion of production) from certain distributors was expressed.

(8) Where families had to cover all or most of the cost of drugs (in six
/ nine countries) it was frequently cited as the major reason for
treatment refusal or subsequent abandonment of treatment.

(9) Sadly this leads to the deaths of children who could potentially be
cured.

(10) Almost all the centres were unable to guarantee consistent and
appropriate palliation of symptoms outside of their own hospital
unit.

What steps can be taken to reduce and ameliorate these issues? Until
the economic status of any low or middle income country improves
there is little chance of it being able to produce in-country some or all of
the essential medicines required to treat childhood cancer, even though
they are generic drugs long off-patent. Currently only Bangladesh
produces any cancer drugs (vincristine, oral methotrexate, and 6-mer-
captopurine) but clearly not yet all of the required drugs. Consequently,
all of these countries have to procure and import from overseas
[14-17]. This survey has shown that only a minority of low income
countries buy from the USA or Europe, due to the higher cost of drugs
produced in these regions. The commonest sources for the countries
surveyed were India and China for Africa, Asia and South America.
Most of the major pharmaceutical companies who have developed
cancer drugs over the last 50 years have sold off or stopped producing
most of the basic essential drugs which can be used to treat and po-
tentially cure at least 50% of childhood cancers and leukaemia. The
original producers have found that it is not economically worth pro-
ducing some of these essential medicines. Generic companies have
taken over from them and produce biosimilar versions of those drugs.
Often these are sold at lower cost with some selective tariffs which
makes them more attractive to resource limited countries [19,20]. The
proliferation of generic companies potentially opens up the market and
should be able to increase availability of medicines worldwide. Major
generic companies which ensure good provenance of their products and
evidence of efficacy are warmly welcomed. However as this study has
shown, doctors in LMICs are often anxious about using some branded
drugs, particularly when they are not produced with evidence of pro-
duction quality and efficacy. There is increasing evidence showing that
the doctors are right to be worried about supplies of some such required
essential medicines and their quality [21-25].
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Recently multiple different brands, especially of difficult drugs to
produce like the enzyme L-asparaginase (a crucial drug for treatment of
acute lymphoblastic leukaemia (ALL)), have been shown to be con-
taminated and/or of low bioavailability [22,23] leading to low rates of
remission and unacceptable early relapses. One brand, Leuginase, has
been shown by mass spectrometry to contain at least 12 peptide con-
taminants including beta -lactamase with the potential risk of in-
activating some antibiotics has the potential to reduce the efficacy. This
agent has been procured in at least five South and Latin American
countries because it is much cheaper than proven products. But it must
be classified as a dangerous contaminated product. These experiences
confirm, as the authors state, that monitoring the efficacy of agents like
asparaginase (an enzyme) is essential to avoid this type of disaster [23].

There are clearly very good generic companies but they do not al-
ways have the capacity to produce what is required worldwide, hence
the intermittent supplies of drugs such as Actinomycin- D (crucial for
Wilms tumours and retinoblastoma), methotrexate (all forms) and 6-
mercaptopurine tablets (for ALL remission treatment). There has been a
reported 13% increase in childhood cancer between the decade 1980-
89 to that in 2000-2010 and the trend looks to be continuing [26]. So
adequate production of WHO essential medicines worldwide requires
more attention if all children are to be able to access the appropriate
cytotoxics to enable potential cure. The drugs must be efficacious, free
of contaminants and not “false”. Sadly this is not currently guaranteed.
This requires all genuine and high quality ethical pharmaceutical
manufacturers to work together to ensure that guaranteed high quality
essential medicines are available and accessible to all who need them
no matter where they live.

Each of our ten respondents expressed anxieties about the systems
of initial drug registration in their country and the procurement pro-
cesses and importation of these drugs. It should be transparent, clear
and timely. It was reported not to be so on occasion, even when the
state took direct responsibility for the process. As Barr and Robertson
reported [15] even if a country signs up to the concept of the WHO
Essential Medicines Biennial List, it does not automatically ensure that
any single drug will be included in the country’s National Formulary
and/or the National Essential Medicines List. If a drug is not on national
lists it is unlikely to be available for the general public and even if it is
on the list it may not be available for children. Where countries have
partial National Health Insurance schemes, for specific drugs there are
anomalies. For example, doxorubicin, is freely available for women
with breast cancer within the National Health Insurance Scheme in
Ghana but for children the families have to pay. Such selective acces-
sibility of any drug is no longer acceptable.

Affordability is a continuing challenge and as reported here it leads
to treatment refusal and abandonment of treatment wherever families
have to cover all drug costs [5,11,12,18,27-29]. There is evidence that
with philanthropic subsidies the rates of treatment refusal and aban-
donment are decreasing and survival improving [6,7,29]. But such
funding is not a long term sustainable solution [30]. Obviously uni-
versal health coverage [20] must be the ultimate goal for every country
but it will be some time before most LMICs can achieve this. So internal
and external public-private and charitable funding plus specific lower
tariffs for medicines are needed for some years to come. It is also crucial
that each country improves the infrastructure within their health ser-
vices in order to manage the increasing incidence and prevalence of
cancer not just in adults but also in children and young adults
[26,28,29]. As already alluded to [22-25], unsafe or fake drugs bought
because they are cheap must be identified and banned. Those who
produce them and those who procure and import them without quality
assessments should be held to account.

Evidence from this study of unfortunate delays leading to incon-
sistent availability and accessibility was a repetitive experience for
most of the centres surveyed. Failure of initial drug registration; pro-
tracted procurement systems; and /or lack of the right to procure spe-
cific drugs; failure to renew import licences either by default or
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reluctance to import low volume or low profit drugs, were all cited as
reasons for unreliable supplies of essential medicines. It would be ideal
if there was a system to which all countries complied or at least did so
on a loco-regional basis.

Collaboration across borders would help to develop consistency and
facilitate “bulk buying” contracts with the potential for cost reduction
and to improve availability and affordability. There are some initiatives
doing just that for at least some essential medicines, for example
through the Procurement and Supply Management Department (PRO)
of the Pan American Health Organisation (PAHO) which purchases
medicines for its member governments using a strategic fund. In the last
year a number of collaborations have been announced linking hospitals
and/or universities in high income countries along with charities or
NGOs and pharmaceutical companies to try to ensure that essential
medicines are available, accessible and affordable for children [31] and
adults, and for some childhood tumours [32] mostly in Africa. Other
pharmaceutical companies have assisted in the development of Inter-
national Twinning Partnerships [33,34]. Collaborations across country
borders regarding treatment of individual tumours have increased with
the French-African Paediatric Oncology Group leading the way linking
18 Francophone countries and 23 hospitals (35,36)in specific tumour
studies and more recently creation of a collaborative Wilms tumour
collaboration between eight institutes in sub-Saharan Africa funded by
World Child Cancer and the International Society of Paediatric On-
cology-SIOP [37,38]. Such projects help to create more accurate diag-
noses, consistent treatment and the opportunity for calculating more
precisely the needs, quantities and opportunities for bulk buying of
good quality medicines as demonstrated by PAHO. In August 2018 the
World Health Organisation held a meeting in Geneva (with over 60
Stakeholders including SIOP, and Child Cancer International) to launch
a 5year Global Initiative to improve the care of children with cancer
world-wide. One of its key objective is to address the issues of access to
medicines and technologies.

Sadly this study has once again shown that at all stages from the
production of opiates to delivery at the bedside required to control
severe pain, is fraught with anxiety, stigma and failure of consistent
provision. Palliation outside tertiary hospitals was reported to be very
inconsistent or non-existent. This is unacceptable in the modern era.
Education of all medical, nursing and pharmacy students and subse-
quently doctors, nurses and pharmacists regarding safe and appropriate
use of opiates is essential to dispel the anxieties and stigmas reported
across the world [39-41].Analyses of need for palliative care in chil-
dren has been documented [40,41] and new developments are now
being activated slowly and surely (42)

In all of the nine countries involved in this survey teams of doctors
and nurses are working together to try to diagnose childhood cancer
speedily and accurately; ensure that there are enough trained staff,
facilities, and resources and are adapting well -tested treatment pro-
tocols pioneered in high income countries for each type of malignancy,
suitable for the resources available. However the chance of curing
children with cancer also requires the consistent availability, accessi-
bility, affordability and above all of high quality essential medicines.
Sadly the whole pathway of medicines from production to the bedside
remains a big challenge. Despite the development of the new colla-
borations we have quoted most LMICs are still not receiving the help
they need. We sincerely hope that the new WHO initiative will speed up
progress in improving care for all children wherever they live and
especially solve the issues encompassed in this study
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Appendix A

Survey of Drug Supply and Costs in 9 low-middle income countries
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Q1 Total number of children with cancer seen at your centre each year
Total number/ % treated with curative intent
Q2 Treatment refusal/ abandonment rate
Is cost of drugs the main reason for this Yes / No
Does your Country produce any of its own drugs? Yes / No
If yes: Please specify:
Cytotoxics?
Supportive agents?
Palliative care?
Q4 If there is no in-country production:
Who is responsible for importation of drugs for example: Ministry of Health/ Each hospital/ designated Pharmacy/ other agency?
Please specify and add name of importer
Q5 From which Country/ Company or Companies are drugs regularly imported?
Q6 Do you know whether there is special tariff (cost) for cancer drugs imported to your country?
(Some countries obtain reduced costs by bulk ordering)
Q7 Is the supply of drugs consistent and reliable Yes / No
If no does this apply to all drugs or just specific ones? Yes / No
If yes please specify for which drugs?
Q8 Do you know what the cost of each drug is for your patients? Yes / No
If yes can you give some examples of drug costs
If no do you know the total cost of drugs on your unit for example per week or month or year?
Q9 How families obtain the drugs for their children:
There is a National Health Insurance Scheme Yes / No
Some drugs are provided free but not cyto-toxics Yes / No
Parents have to buy all of the drugs Yes / No
Q10 If parents have to buy the drugs from whom do they do that:
From a pharmacy inside the hospital Yes / No
Outside pharmacies Yes / No
Q11 Do you know what such parental purchasing costs Yes / No
Q12 Do you know if the drugs imported / purchased have reliable quality Yes / No
Q13 Are you able to subsidise the out of pocket costs parents have to pay for their child’s treatment:
Drug Costs Yes / No
Travel costs Yes / No
Accommodation costs Yes / No
Food costs Yes / No
If yes to any components from where does the money come?
Q14 Do you know the % of out of pocket costs which families have to pay is due to drug costs? Yes / No
If yes do you record what data you have for all or any group of patients? Yes / No
If no is this something you would be able to explore in the future? Yes / No
Q15 What other problems do you find in ensuring that each patient can be treated with reliable, affordable drugs for:
Curative care
Supportive care
Palliative care
Q16 Can all children in your unit receive adequate relief of symptoms when an inpatient? Yes / No
If no why not?
Can they receive adequate palliation when they go home? Yes / No
Q17 Is there a stigma associated with the use of opiates in your country for:
Importation Yes / No
Distribution Yes / No
Prescription Yes / No
Dispensing Yes / No

Thank you so much for helping us with this questionnaire.
Tim Eden,
Founding Medical Trustee World Child Cancer.
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