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Background: In Kazakhstan, cancer is the second leading cause of death with a major public health and economic
burden. In the last decade, cancer care and cancer medicine costs have significantly increased. To improve the
efficiency and efficacy of cancer care expenditure and planning, the Kazakhstan Ministry of Health requested
assistance from the World Health Organization (WHO) and the European Society for Medical Oncology (ESMO) to
review its systemic cancer treatment protocols and essential medicines list and identify high-impact, effective regimens.
Materials and methods: ESMO developed a four-phase approach to review Kazakhstan cancer treatment protocols:
(i) perform a systematic analysis of the country’s cancer medicines and treatment protocols; (ii) cross-reference the
country’s cancer protocols with the WHO Model List of Essential Medicines, the ESMO-Magnitude of Clinical Benefit
Scale and the European Medicines Agency’s medicine availability and indications database; (iii) extract treatment
recommendations from the ESMO Clinical Practice Guidelines; (iv) expert review for all cancer medicines not on the
WHO Model List of Essential Medicines and the country treatment protocols.
Results: This ESMO four-phase approach led to the update of the Kazakhstan national essential cancer medicines list
and the list of cancer treatment protocols. This review has led to the withdrawal of several low-value or non-evidence-
based medicines and a budget increase for cancer care to include all essential and highly effective medicines and
treatment options.
Conclusion: When applied effectively, this four-phase approach can improve access to medicines, efficiency of
expenditure and sustainability of cancer systems. The WHOeESMO collaboration illustrated how, by sharing best
practices, tools and resources, we can address access to cancer medicines and positively impact patient care.
Key words: cancer care expenditure, cancer medicines, ESMO-MCBS, HTA, UHC, WHO
INTRODUCTION

Kazakhstan is an upper-middle-income country in Central
Asia where non-communicable diseases (NCDs) are
responsible for 87% of all deaths, with cancers representing
the second leading cause (w17% of deaths), following
cardiovascular diseases (47%).1

The Ministry of Health has adopted the overall national
health plan, established for the period 2011-2015 and
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updated in 2016-2019, which brought important in-
terventions especially on health promotion, screening and
early diagnosis for the prevention and control of NCDs. This
approach established health centres in all regions to carry
out health promotion and early diagnosis services related to
NCDs, including screening programmes for cancer, with the
goal of reducing mortality, downstaging of newly diagnosed
cases and increasing the 5-year survival from cancer.

Financing of cancer medicines in 2015-2016 was w18.1
billion tenges (US$97 million in January 2015), repre-
senting 56.1% of the total budget for all oncology ser-
vices. From 2009 to 2019 there was a fivefold (7.5 to 35.3
billion tenges) and sevenfold (2.5 to 12.1 billion tenges)
increase in costs of cancer care and cancer medicines
respectively, which threatened the financial viability of
including cancer services as part of the universal health
coverage benefit package and the health care system’s
broader stability.2
https://doi.org/10.1016/j.esmoop.2021.100362 1
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Figure 1. ESMO four-phase approach to prioritise cancer systemic therapies.
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To continue offering patients quality cancer care, the
Kazakhstan Ministry of Health requested an impact mission
in 2016, led by the World Health Organization (WHO) along
with the International Atomic Energy Agency and the In-
ternational Agency for Research on Cancer.2 The objective
was to assess national cancer services and to provide rec-
ommendations for how services can be maintained and
access increased over time. The situational analysis revealed
rapidly increasing budgetary expenditure on cancer treat-
ment, particularly driven by increasing total amounts spent
on systemic therapy.2

In the later part of 2017 and early 2018, the European
Society for Medical Oncology (ESMO), under the guidance
of WHO staff at their headquarters (Geneva) and the WHO
Regional Office and Country Office (Kazakhstan), was asked
to provide support and guidance to the Ministry of Health
of Kazakhstan, to revise its systemic cancer treatment pro-
tocols and national essential medicines list.

In this paper, we describe the evidence-based and value-
driven four-phase approach developed by ESMO, working
with WHO, to support this upper-middle-income country in
prioritising the most effective and high-impact cancer
medicines and ensure their inclusion in the Kazakhstan
national benefit package.
MATERIALS AND METHODS

The ESMO approach for the review of anticancer medicines
and treatment protocols for solid and haematological ma-
lignancies was developed across four phases (Figure 1), and
included the use of the following reference tools: (i) WHO
Model List of Essential Medicines (WHO EML),3 (ii) the
European Medicines Agency (EMA) medicine availability
and indications database,4 (iii) the ESMO Clinical Practice
Guidelines (CPGs)5 and (iv) the ESMO-Magnitude of Clinical
Benefit Scale (ESMO-MCBS) v1.1 scores.6
Phase IdSystemic review of cancer medicines and
treatment protocols

ESMO received from WHO a list of formulary anticancer
medicines and a list of treatment protocols for solid and
haematological malignancies used in Kazakhstan. The two
2 https://doi.org/10.1016/j.esmoop.2021.100362
lists were cross-checked to create a comprehensive list of all
medicines used in the country. For each tumour type pro-
vided, lists were compiled for (i) all the anticancer medi-
cines used in that setting (early/curable or advanced/
metastatic) and (ii) all treatment protocols used in each line
of treatment in metastatic disease (first, second or third
line, etc.).
Phase IIdCross-reference with evidence-based tools and
resources

This phase involved three steps: firstly, evaluation of
compliance of the Kazakhstan list of medicines with the
WHO EML in cancer treatments for each indication using
the most recently updated version of the WHO EML (the
20th list served as the reference standard7) and to see if all
medicines were included. Medicines that were on the
Kazakh formulary but were not part of the WHO EML were
evaluated for efficacy and relevance to contemporary
practice standards by the expert reviewers.

Secondly, Kazakh formulary medicines were cross-
referenced against the EMA database4 to understand if
the medicines were EMA approved for the specific in-
dications for which they were being utilised in the country.

The EMA was chosen as the reference regulatory agency
for two reasons:
1. ESMO scores cancer medicines approved by the EMA

[since January 2020 ESMO has also been scoring medi-
cines that have received Food and Drug Administration
(FDA) approval].

2. In Kazakhstan, the National Centre of Expertise on
Drugs, Medical Supplies and Medical Equipment under
the Ministry of Health, responsible for medicine ap-
provals within the country, approves only evidence-
based medicines previously approved by the EMA or
the FDA and included in international guidelines such
as the ESMO CPGs or the National Comprehensive Can-
cer Network guidelines.

In a third step, where available, ESMO-MCBS scores of
the medications on formulary were assessed using the ta-
bles found in the supplementary file published in the Annals
of Oncology.6 This process was restricted to solid tumours
Volume 7 - Issue 1 - 2022
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since ESMO-MCBS scores were not validated for haemato-
logical malignancies at the time of the review.

Phase IIIdExtraction of clinical recommendations

For each tumour type, the treatment protocols were listed
and cross-correlated with recommendations from the ESMO
CPGs.5 Sections of the ESMO CPGs mentioning the listed
treatment protocols were extracted with references, and a
link to the entire ESMO CPG was provided. ESMO CPGs that
were available in 2017 served as the reference standard.

Phase IVdExpert review

An expert review was completed by ten expert clinicians,
who evaluated all formulary medication in their field of
expertise not included on the WHO EML but contained on
the Kazakhstan formulary and protocols. This process inte-
grated information from the previous steps, including
ESMO-MCBS scores where available and cross-correlation
with the ESMO CPGs.

RESULTS

Phase IdSystemic review of cancer medicines and
treatment protocols

For solid tumours, 85 anticancer medications and over 200
treatment protocols across 14 tumour types were evalu-
ated. For haematological malignancies, 62 cancer medicines
and over 100 protocols in 5 different malignancies were
reviewed. In Supplementary Table S1, available at https://
doi.org/10.1016/j.esmoop.2021.100362, the tumour en-
tities analysed are listed.

Phase IIdCross-reference with evidenced-based tools and
resources

The analysis confirmed that the Kazakhstan formulary for
the treatment of solid tumours included all relevant medi-
cines on the WHO EML. For the haematological
Table 1. Kazakhstan tumour settings compared against the WHO EML and the E

Medicines WHO EML tumour settinga Kazakhstan tu

Abiraterone Metastatic castration-resistant
prostate cancer

Prostate

Anastrozole � Early-stage breast cancer
� Metastatic breast cancer

Breast

Axitinib Renal-cell carc
Bevacizumab Central nervou

system tumou
colorectal, lun
renal-cell canc

Bicalutamide Metastatic prostate cancer Prostate
Bleomycin � Hodgkin’s lymphoma

� Kaposi sarcoma
� Ovarian germ cell tumour
� Testicular germ cell tumour

Nasopharynx,
oesophageal,
skin (SCC, BCC

BCC, basal cell carcinoma; EMA, European Medicines Agency; EML, Essential Medicines List;
Organization.
a Data 2017.
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malignancies, only dasatinib and hydroxycarbamide were
missing from the Kazakhstan formulary. The indications lis-
ted in the Kazakhstan formulary medicines were also cross-
referenced against the EMA indications.4 An example from
the Kazakhstan review is shown in Table 1.

The comparison of medications on formulary (only for
solid tumours) with the ESMO-MCBS scores, where avail-
able at that time, showed that the Kazakhstan list of med-
icines included treatments that had been scored highly by
the ESMO-MCBS (score �4 in the non-curative setting and
�B in the curative setting). However, several treatments
that were less highly scored (ESMO-MCBS �3 and C) were
also included. An example of ESMO-MCBS scores for breast
cancer from the Kazakhstan review is shown in Table 2.
Phase IIIdExtraction of clinical recommendations

All of the Kazakhstan treatment protocols were cross-
checked with the ESMO CPGs. All identified discrepancies
were reviewed by an expert clinician for annotation and
feedback. An example for gastric cancer from the
Kazakhstan review is shown in Table 3.

This analysis identified protocols that were not recom-
mended or of low and/or marginal benefit. In some situa-
tions, medicines recommended for later lines of therapy in
ESMO CPGs were listed as first-line therapies in national
protocols.
Phase IVdexpert review

The expert review of the Kazakhstan treatment protocols
for solid tumours identified instances where the protocols
were not consistent with acknowledged standards of care
regarding indications, medicine combinations and lines of
treatment. In the haematological formulary, a small subset
of medicines was used for indications outside of ESMO CPG
recommendations. An example from this review is shown in
Table 4.
MA listing

mour setting EMA settinga

Prostate cancer (adult men when the cancer
is metastatic)
� Breast cancer
� Treatment of endometriosis

inoma � Advanced renal-cell carcinoma
s
r,
g (NSCLC),
er, breast

� Metastatic colorectal cancer
� Metastatic breast cancer
� Advanced non-small-cell lung cancer
� Advanced or metastatic kidney cancer
� Ovarian cancer
� Cervical cancer
Advanced prostate cancer

oral,
thyroid,
), vulvar

� Squamous cell carcinoma of the head and neck
� External genitalia and cervix
� Hodgkin’s lymphoma
� Non-Hodgkin’s lymphoma of intermediate and

high malignancy in adults
� Testis carcinoma (seminoma and non-seminoma)

NSCLC, non-small-cell lung cancer; SCC, squamous cell carcinoma; WHO,World Health
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Table 2. Breast cancer anticancer medicines scored with ESMO-MCBSa

Medicines Setting ESMO-MCBS score References

Chemotherapy D trastuzumab Adjuvant or neoadjuvant HER2-positive tumours A 9

Trastuzumab and docetaxel þ pertuzumab Neoadjuvant HER2-overexpressed invasive ductal breast Cb 10,11

Trastuzumab D docetaxel þ pertuzumab First line metastatic 4 12-15

Lapatinib D trastuzumab Third line metastatic 4 16,17

Fulvestrant þ palbociclib Metastatic HR-positive, HER2-negative second line 4 18

T-DM1 Second line metastatic after trastuzumab failure 4 19,20

Letrozole þ palbociclib Metastatic HR-positive, HER2-negative first line 3 21

Letrozole þ palbociclib Metastatic HR-positive, HER2-negative first line 3b 22

Letrozole þ ribociclib First line metastatic post-menopause ER/PR positive 3 23

Capecitabine D lapatinib Second line metastatic after trastuzumab failure 3 24

Paclitaxel þ bevacizumab First line metastatic, no crossover 2 25

Exemestane þ everolimus Metastatic after failure of aromatase inhibitor (with PFS >6
months), no crossover

2 26

Eribulin Third line metastatic after anthracycline and taxane 2 27

Eribulin Third line metastatic after anthracycline and taxane in
patients with HER2-negative tumours

1 28

Included in the Kazakhstan’s list of medicines (Bolded).
ESMO-MCBS, ESMO-Magnitude of Clinical Benefit Scale; ER, estrogen receptor; HER2, human epidermal growth factor receptor 2; HR, hormone receptor; PFS, progression-free
survival; PR, progesterone receptor; T-DM1, trastuzumab emtansine.
a Data 2017.
b Randomised phase II study.
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Summary report

The analysis concluded with an evidence-based final report
and recommendations that included results of the above-
mentioned four phases and provided the country with in-
formation on:
1. Essential medicines to be added to the national

formulary.
2. Treatment protocols that were redundant or low value

that could be updated or removed.
3. Low-value or redundant medicines to be deleted from

the national formulary.

ESMO shared the evidence-based report with WHO
Europe Office to enable further dialogue with the Ministry
of Health of Kazakhstan. Following, the Ministry of Health
implemented the recommendations.

Outcome of the review process in Kazakhstan

The information provided in the ESMO summary report had
a positive impact on the Kazakhstan National Cancer Con-
trol Plan 2018-2022 and has led to increases in the
budget allocated to cancer care focusing all essential and
highly effective medicines and treatment options, and
withdrawal of low-value or non-evidence-based therapies
(Figure 2). It is important to note that many of the treat-
ment reviewed included anticancer medicines and treat-
ment protocols used for indications which are no longer
recommended by ESMO. After the ESMO review, these
medicines were removed from national protocols and
additional new medicines have been included in the na-
tional medicine list.

Specifically, this has led to:
� The updating of the national essential cancer medicines
list with an increase from 6 to 19 of new targeted med-
icines included in the national benefit package.
4 https://doi.org/10.1016/j.esmoop.2021.100362
� The amendment or combination of treatment protocols
(from 35 to 30 after the ESMO review) across 14 solid
tumour settings and 10 treatment protocols for haema-
tological malignancies that were updated to reflect the
best current scientific evidence.

� The withdrawal of eight low-value or redundant medi-
cines to treat breast, head and neck, kidney cancers
and melanoma from the Kazakhstan national formulary.

� The updating of the cancer treatment protocols list with
an increase from 11 to 26 new targeted medicines
included in treatment protocols.

� A plan to add seven new targeted medicines to the na-
tional formulary.
DISCUSSION

Providing comprehensive, effective, accessible, high-quality
and sustainable cancer care is a major challenge to health
care systems globally. It is particularly taxing for countries
that experience rapid rises in incidence of cases or that have
expedited uptake of more advanced, and often more costly,
cancer medicines and technologies.

Accordingly, focusing on value for money linked to uni-
versal health coverage has emerged as the predominant
public health principle to ensure optimal cancer care for
entire populations.8 By extension, countries must optimise
the availability of affordable quality cancer care through
appropriate selection and effective pricing approaches. Any
failure can push families into poverty because of high out-
of-pocket costs, while threatening the health system’s
sustainability.

In Kazakhstan, cancer care is covered by the govern-
ment and services are provided without user fees. This
includes all diagnostics and treatment procedures which
are part of national guidelines and are considered
Volume 7 - Issue 1 - 2022
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Table 3. Treatment protocols and ESMO CPGsa for gastric cancer

Kazakh treatment regimens Expert review

Docetaxel þ cisplatin þ 5-FU No clear advantage
Cisplatin þ 5-FU Important option
Epirubicin þ cisplatin þ 5-FU Epirubicin probably not needed
Epirubicin þ oxaliplatin þ 5-FU Epirubicin probably not needed
Epirubicin/cisplatin/capecitabine Epirubicin probably not needed
Etoposide þ calcium folinate
þ 5-FU

Not needed

Irinotecan þ cisplatin Second line option
5-FUþ doxorubicin þ cisplatin Not needed
Docetaxel þ cisplatin Not in common use
Trastuzumab þ capecitabine þ
cisplatin

First line option if HER2
overexpressed

5-FU Single agent has minimal activity
Monotherapy protocols (5-FU,
docetaxel)

Second-line therapy

ESMO Clinical Practice Guidelines

First-line treatment
1. Doublet or triplet platinum/fluoropyrimidine combinations are recom-

mended for fit patients with advanced gastric cancer [I, A]. Triplets
containing taxanes are also an evidence-based treatment choice for first-
line chemotherapy.

2. Patients with inoperable locally advanced and/or metastatic (stage IV)
disease should be considered for systemic treatment (chemotherapy),
which has shown improved survival and quality of life compared with
best supportive care alone [I, A]. However, comorbidities, organ function
and PS must always be taken into consideration [II, B].

3. Capecitabine is associated with improved OS compared with infused
5-FU within doublet and triplet regimens [I, A].
DCF in a 3-weekly regimen was associated with improved OS, but also
added significant toxic effects, including increased rates of febrile
neutropaenia [I, C].

4. As an alternative to platinum-based therapy, irinotecan plus leucovorin
and infusional 5-FU (FOLFIRI) has been studied in both phase II trials and
one phase III randomised trial in the first-line setting and may be
considered for selected patients.

Elderly patients with gastric cancer
5. Regimens that have been specifically addressed in phase II trials in

elderly patients with comparable survival results include capecitabine
and oxaliplatin, FOLFOX (leucovorin, 5-FU and oxaliplatin), single-agent
capecitabine and S1 (in Asian patients) [III, B].

6. The FLOT regimen (5-FU, leucovorin, oxaliplatin and docetaxel) is
associated with a trend towards improved PFS and increased toxicity
[II, B].

Second- and further-line treatment
7. Second-line chemotherapy with a taxane (docetaxel, paclitaxel), or irino-

tecan, or ramucirumab as a single agent or in combination with pacli-
taxel is recommended for patients who are of PS 0-1 [I, A].

8. Similar efficacy has been demonstrated for weekly paclitaxel and irino-
tecan [I, A].

9. In patients with disease progression >3 months following first-line
chemotherapy, it may be appropriate to consider a re-challenge with
the same drug combination [IV, C].

10. In patients with symptomatic locally advanced or recurrent disease, hypo-
fractionated RT is an effective and well-tolerated treatment modality that
may palliate bleeding, obstructive symptoms or pain [III, B].

5-FU, 5-fluorouracil; CPGs, Clinical Practice Guidelines; DCF, docetaxel, cisplatin, 5-day

N. J. Latino et al. ESMO Open
standard of care. While cancer care in the country is
covered by the universal health coverage package,
budgetary considerations must account for the rising
number of cancer cases and increasing cost of cancer
care. The experience of the Kazakhstan Ministry of
Health to improve access to quality cancer care as part
of universal health coverage highlights the value of
collaboration across sectors, namely with WHO and
ESMO, to deliver results. This major formulary review
and overhaul illustrates a model approach to this vital
challenge. The evidence-based prioritisation of cancer
medicines and protocols resulted in the Kazakhstan
Government’s increase in and efficiency of the budget
for cancer care to include all essential and highly effec-
tive medicines and treatment options and the with-
drawal of low-value or non-evidence-based therapies.
Thus, this four-phase approach contributed to the
country’s ability to offer patients access to the best
possible cancer care.

We contend that this approach is generalisable and can
be applied in the evaluation of any national formulary. It
has the advantage of using open-access, evidence-based
references such as:
� the WHO EML,3 which serves as a model for countries to
develop their own national lists and to facilitate sustain-
able, equitable access to medicines and diagnostics tests
and to promote their appropriate use.

� the ESMO-MCBS,6 a validated and reproducible tool to
assess the magnitude of clinical benefit that can be antic-
ipated from anticancer therapies.

� the EMA-approved medicines and indications database,4

which provide necessary information on medicines to
enable their rational use.

� the ESMO CPGs5 developed and reviewed by leading ex-
perts, helping to provide patients with the best
evidence-based standard of care.

This collaboration is an example of how, by sharing best
practices, tools and resources, we can address the issue of
access to cancer medicines and positively impact clinicians,
their daily practice and, vitally so, patient care and outcomes.
These tools and this four-phase approach are available for any
government or stakeholder seeking to set priorities max-
imising the impact of their cancer programmes, to invest
strategically based on value for money and to provide cancer
care for all.
infusion of 5-FU; HER2, human epidermal growth factor receptor 2; OS, overall sur-
vival; PFS, progression-free survival; PS, performance status; RT, radiotherapy; S1, S-1 is
a novel oral fluoropyrimidine derivative, widely used for treating gastric, pancreatic,
lung, head, neck and breast carcinomas. It is designed to enhance the clinical utility of
an oral fluoropyrimidine and is associated with low gastrointestinal toxicity.
a Data 2017.
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Figure 2. Outcome of the review process in Kazakhstan.

Table 4. Medicines not on the WHO EML with ESMO expert review

Kazakhstan
medicines

Kazakhstan tumour setting ESMO expert review

Bortezomib No protocola Use in multiple myeloma
Brentuximab No protocola Use to treat relapsed or refractory Hodgkin’s lymphoma and systemic anaplastic large-cell

lymphoma
Cyproterone Prostate Old medicine for prostate cancer. Do not use
Darbepoetin alfa No protocola Supportive care medication
Decitabine No protocola Use for myelodysplastic syndromes
Degarelix Prostate Monthly LHRH antagonist for prostate cancer
Epirubicin Multiple (breast, oesophageal,

gastric, uterine)
ESMO-MCBS score A. Use perioperative epirubicin, cisplatin, 5-FU, gastric or distal oesophagus
stage II-III setting

Flutamide Prostate Old androgen blocker. No longer in wide use
Fotemustine Melanoma Old medicine for melanoma. Do not use
Goserelin Prostate LHRH agonist use for prostate cancer
Lenalidomide No protocola Use for multiple myeloma
Lenograstim Multiple G-CSF as supportive care
Mifamurtide Sarcoma Mifamurtide for adjuvant treatment of high-grade, non-metastasizing, resectable osteosarcoma

following complete surgical removal in children, adolescents and young adults, aged 2-30 years
Nilutamide Prostate Anti-androgen not recommended because of severe adverse effects
Octreotide GI neuroendocrine Use for low-grade neuroendocrine tumours
Pegaspargase Acute lymphoblastic leukaemia PEGylation L-asparaginase used in paediatric acute lymphoblastic leukaemia
Temozolomide Multiple (central nervous system)

tumour, lung (SCLC), melanoma, Uterine)
Temozolomide is mainly used for high-grade brain tumours. Now has minimal use in
melanoma. Not recommended in lung cancer

The BCG Bladder BCG important treatment for superficial non-invasive transitional cell carcinoma bladder

5-FU, 5-fluorouracil; EML, Essential Medicines List; G-CSF, granulocyte-colony stimulating factor; GI, gastrointestinal; LHRH, luteinising hormone-releasing hormone; SCLC, small-
cell lung cancer.
a Medicines not registered for use in Kazakhstan at the time of the ESMO review. After the ESMO expert review, the medicines have been included in the Kazakhstan treatment
protocols.
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