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Abstract

Background The World Health Organisation Essential Medicines List (WHO EML) guides National Essential Medicines
Lists and Standard Treatment Guidelines for clearly identified disease priorities especially in low- and middle-income
countries. This study compares the degree to which the basket of medicines recommended for rheumatic diseases

in children and young people in National Essential Medicines Lists of countries in the WHO Africa region, corresponds
to the 2021 WHO EML and WHO EML for children, as a proxy of availability.

Methods An online search of the WHO medicines and health technology portal, the Health Ministry websites

of the 54 African countries, PUBMED and Google Scholar, with search terms for ‘National Essential Medicines List}
AND/OR'standard treatment guidelines’ AND/OR ‘Lista Nacional de Medicamentos Essenciais’ AND/ OR ‘Liste Nationale
de Medicaments Essentiels’ AND Africa AND/OR < Name of African country >was conducted. The number of medi-
cines on the national lists were compared according to a predefined template of medicines; and the percentage
similarity calculated. Descriptive statistics were derived using STATA.

Results Forty-seven countries in the WHO Africa region have developed a National Essential Medicines List. Eleven
countries do not have any medicines listed for rheumatic diseases.

The majority of countries had less than or equal to 50% similarity with the WHO EML for rheumatic disease in children
and young people, median 3 medicines (IQR 1— 4). The most common medicines on the national lists from Africa
were methotrexate, sulfasalazine and azathioprine, with etanercept available in 6 countries. Seven countries had

only one medicine, acetylsalicylic acid listed in the section Juvenile Joint diseases.

A multiple linear regression model for the predictors of the number of medicines on the national lists established
that 20% of the variability was predicted by health expenditure per capita, socio-demographic index and the avail-
ability of rheumatology services (adult and/or paediatric) p=0.006, with socio-demographic index (p=0.035, 95% Cl
0.64—16.16) and the availability of rheumatology services (p=0.033, 95% Cl 0.13 - 2.90) significant.

Details of the specific essential medicines listed for each country, are mapped
and available at: https://batchgeo.com/map/53d21397fc51bcd1f309d64e7
5c9e81f (Supplementary Information).
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Conclusion Four countries (8.5%) in Africa have updated their National Essential Medicines Lists to reflect adequate
care for children and young people with rheumatic diseases. Moving forward, efforts should focus on aligning avail-
able medicines with the WHO EML, and strengthening healthcare policy for rheumatology and pharmaceutical

services, for affordable access to care and medicines.

Keywords Essential medicines, Africa, WHO, Juvenile rheumatic diseases, Joint diseases, Children

Background

The Global Burden of Disease (GBD) study has con-
sistently provided data in support of the increase in
prevalence of musculoskeletal disorders in Africa [1].
Rheumatic diseases in children and young people (CYP)
are a considerable source of musculoskeletal pain and
disability, and are included in this burden; the chronic
disabling effects often noted throughout the peak edu-
cation, career defining and income earning years [2—4].
Poorer health outcomes are associated with low gross
domestic product; and increased disease activity and
damage are attributable to delayed access to healthcare,
late diagnosis, and the use of prolonged corticosteroids in
the absence of appropriate medicines [5]. Compounded
by the necessary prioritisation of communicable diseases,
lack of healthcare funding, poverty, and other social
determinants, the burden of rheumatic diseases in CYP is
often underestimated and overlooked; and access to the
necessary medicines and care highly variable [6, 7].

The equitable provision of medicines is an essential
component of the modified World Health Organisation
(WHO) health systems strengthening building blocks
[8, 9] and has been included in the Global Strategy for
Musculoskeletal Health [10]. The World Health Organi-
sation Essential Medicines List (WHO EML) supports
these frameworks and improves health care for identi-
fied disease priorities, by streamlining access to medi-
cines in safe and cost-effective ways. The evidence-based
policy document informs national essential medicines
lists (NEMLs) and standard treatment guidelines (STGs)
[11, 12]. Since its inception in 1977, the WHO EML has
expanded to include over 500 medicines organised alpha-
betically by indication and has evolved to provide a core
and complementary model list of essential medicines.
The core list presents the minimum medicines needed for
priority conditions to enable a functional basic health-
care system. The complementary list presents medicines
for priority diseases, for which specialised diagnosis and
monitoring facilities and/or specialist medical care is
needed; therapeutic alternatives are indicated on the lists
by a square box.

The development of the WHO EML for children
(WHO EMLc) in 2007, acknowledged the unique health
needs of the paediatric population, and is defined for
children up to and including 12 years of age. Children

older than 12 years are intended to access medicines on
the WHO EML. The lists are revised every 2 years, to
ensure the provision of updated, effective medicines. By
2017, 137 WHO member states had developed NEMLs
in efforts towards establishing Universal Health Coverage
[13]. The WHO model lists are thus useful tools to assess
access and availability of medicines for specific diseases
across countries [14].

The Global Paediatric Musculoskeletal Task Force
(TF), a virtual community of individuals involved in
paediatric rheumatology care, was established in 2017
and aims to improve access to ‘right care’ to gain better
outcomes for CYP with musculoskeletal disorders [15,
16]. The TF identified the lack of access to medicines to
treat rheumatic diseases in CYP as a specific unmet need
undermining care in low- and middle-income countries
(LMIC) [16-18] and noted that the 2019 WHO EML and
EMLc were not aligned with current standard care for
juvenile rheumatic disorders. Methotrexate and hydroxy-
chloroquine were listed in Sect. 29.2 disease-modifying
anti-rheumatic drugs (DMARDs) and only acetylsali-
cylic acid was noted in Sect. 29.3 ‘Juvenile joint diseases!
Tumour necrosis factor inhibitors (TNFi) were listed
separately in Sect. 8.1 Immunomodulators’; and were not
clearly identified for use in juvenile joint diseases [19].

Following engagement with the global community
involved in paediatric rheumatology care and subsequent
published e-surveys to gauge opinion on which medi-
cines should be included in the WHO EML, the 2020 and
2022 applications by the TF to update the WHO EML
for rheumatic diseases in CYP, has resulted in important
changes [18-20].

The 2021 WHO EML and EMLc demonstrates improved
signposting to the medicines available for the treatment of
‘Juvenile joint diseases’ and the recently released 2023 ver-
sions, clearly lists the medicines on the complementary list
in this section (Table 1). Triamcinolone hexacetonide, with
triamcinolone acetonide as an alternative for locoregional
intra-articular joint injections are the only new additions
in 2023. These changes were necessary to reflect modern
management of juvenile joint diseases for more effective
advocacy. The adult EML (applicable to children older than
12 years) includes additional DMARDs and the TNFi cer-
tolizumab pegol and golimumab as alternatives. Glucocor-
ticoids and non-steroidal anti-inflammatory drugs are not
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Table 1 WHO EML/ EMLc 2023 Medicines for rheumatic diseases in children and young people

WHO EMLc

Section 29 Medicines for Diseases of Joints

Section 29.2 Disease-modifying anti-rheumatic drugs
Methotrexate
Hydroxychloroquine
Azathioprine

Section 29.3 Medicines for Juvenile Joint Diseases
Acetylsalicylic acid

Biologic DMARDs
Adalimumab

Therapeutic Alternatives
Etanercept
Infliximab
Locoregional Joint Injection
Triamcinolone hexacetonide
Alternative: Triamcinolone acetonide
WHO EML
Section 29 Medicines for diseases of joints
Section 29.2 Disease-modifying anti-rheumatic drugs
Azathioprine

“Chloroquine

Hydroxychloroquine
Methotrexate
Penicillamine
Sulfasalazine
Section 8.1 Immunomodulators for non-malignant diseases
Adalimumab

Therapeutic Alternatives
Certolizumab pegol
Etanercept
Golimumab
Infliximab
WHO EML Sect. 29.3 Juvenile Joint Diseases
Acetyl salicylic acid
Methotrexate
Adalimumab

Therapeutic Alternatives
Certolizumab pegol
Etanercept
Golimumab
Infliximab
Locoregional Joint Injection
Triamcinolone hexacetonide
Alternative: Triamcinolone acetonide

Dosage form

Oral > Solid > tablet: 2.5 mg (as sodium salt)
Oral > Solid: 200 mg (as sulphate)
Oral > Solid > tablet: 50 mg (scored); 25 mg

Oral > Solid: 100 to 500 mg Local > Rectal > Suppository: 50 to 150 mg

Parenteral > General injections > SC: 40 mg per 0.8 mL; 40 mg per 0.4 mL; 10 mg
per 0.2 mL; 20 mg per 0.4 mL

Parenteral > General injections > SC: 25 mg per 0.5 mL; 50 mg per 1.0 mL
Parenteral > General injections > IV: 100 mg vial 10 mg per 1.0 mL

Injection: 20 mg/mL in vial

Dosage Form

Oral > Solid > tablet: 50 mg (scored); 25 mg

Oral > Solid: 100 mg tablet (as phosphate or sulfate); 150 mg tablet (as phosphate
or sulfate)

Oral > Solid: 200 mg (as sulfate)

Oral > Solid > tablet: 2.5 mg (as sodium salt)
Oral > Solid: 250 mg

Oral > Solid: 500 mg

Parenteral > General injections > SC: 40 mg per 0.8 mL; 40 mg per 0.4 mL; 10 mg
per 0.2 mL; 20 mg per 0.4 mL

Parenteral > General injections > SC: 200 mg per 1.0 mL

Parenteral > General injections > SC: 25 mg per 0.5 mL; 50 mg per 1.0 mL

Parenteral > General injections > SC: 50 mg per 0.5 mL; 45 mg/0.5 ml>IV: 50 mg/4 ml
Parenteral > General injections > IV: 100 mg vial 10 mg per 1.0 mL

Oral > Solid: 100 to 500 mg Local > Rectal > Suppository: 50 to 150 mg
Oral>Solid > tablet: 2.5 mg (as sodium salt)

Parenteral > General injections > SC: 40 mg per 0.8 mL; 40 mg per 0.4 mL; 10 mg
per 0.2 mL; 20 mg per 0.4 mL

Parenteral > General injections > SC: 200 mg per 1.0 mL

Parenteral > General injections > SC: 25 mg per 0.5 mL; 50 mg per 1.0 mL

Parenteral > General injections > SC: 50 mg per 0.5 mL; 45 mg/0.5 ml>IV: 50 mg/4 ml
Parenteral > General injections > IV: 100 mg vial 10 mg per 1.0 mL

Injection: 20 mg/mL in vial

Abbreviations: mg milligrams, mL millilitres, SC subcutaneous, /V intravenous
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specifically listed for the treatment of rheumatic diseases
in children but are present under the sections for ‘Anti-
allergics and medicines used in anaphylaxis, ‘Hormones
and antihormones’ and ‘medicines for pain and palliative
care. Notably absent are Interleukin-1 and Interleukin-6
inhibitors which have been shown to improve outcomes in
the pathophysiologically distinct subtype of systemic onset
juvenile idiopathic arthritis (JIA) [21-23].

In Africa 40% of the population are children under
15 years old [24]. Considering the increasing burden of
musculoskeletal disorders (including rheumatic diseases)
in Africa, and previously reported poorer outcomes in
these regions as a result of poor access and availability
of appropriate treatment for rheumatic diseases in CYP
[1, 5], the provision of the necessary medicines and care
are essential. The WHO EML and EMLc are invaluable
policy documents to achieve this.

This article compares the NEMLs and STGs available
for countries in the WHO Africa region, with the 2021
WHO EML and EMLc, and focuses on medicines listed
for the treatment of rheumatic diseases in CYP as a proxy
for availability. Novel strategies to provide holistic care
and medicines in the quest for Universal Health Coverage
for CYP with rheumatic diseases are further considered.

Methods

A systematic, targeted online search of the 54 countries
constituting the WHO Africa region was conducted in
the WHO medicines and health products portal country
profiles, (including the WHO Institutional Repository
for Information Sharing and Global Index Medicus), for
NEMLs and STGs. The publicly accessible online Minis-
try of Health website for each country was searched for
the latest available version of these documents. A fur-
ther search in PUBMED and Google scholar using the
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Minister of Health and maintained by the Essential Drug
Program (EDP) of a country, deemed to satisfy the pri-
ority health care needs of the population [25]. Standard
treatment guidelines were defined as: The implementa-
tion mechanism of the EML which provides guidance to
health care professionals on the use of medicines which
appear on the EML and contains background informa-
tion on the disorders listed, treatment regimens, as well
as other relevant information [25].

The medicines available on each of the NEMLs and
noted in STGs for rheumatic diseases in CYP were com-
pared to the basket of medicines available on the 2021
WHO EML and/or WHO EMLc (the 2021 version was
the most recently available at the time of data extrac-
tion). To standardise comparisons and minimise the risk
of missing data, the medicines were organised by sec-
tion into a template for data extraction. (Supplementary
Material). Comparisons were made between:

The National Essential Medicines Lists for children
(NEMLc) and the 2021 WHO EML for children (WHO
EMLc); the NEMLs for adults (where this was differenti-
ated from the list for children) and the 2021 WHO EML,
which is defined for adults and children > 12 years.

Where a country had developed a composite NEML
for both adults and children, this was compared to the
2021 WHO EML and the section ‘Juvenile Joint Diseases’
additionally analysed. If both an NEML and NEMLc
were developed by a country then both were included;
i.e. medicines listed for rheumatic indications on all lists
were included as these may all potentially be used to treat
children and young people. Additional medicines, those
not appearing on the WHO EML were also recorded.

The NEMLs were hand searched for the defined medi-
cines and extracted data were organised using the tem-
plate decided a priori. (Supplementary Material). The %
similarity with the WHO EML was calculated as the:

(no. of medicines on NEML < no. of medicines on WHO EML template list) x 100

search terms ‘National Essential Medicines List, AND/
OR ‘standard treatment guidelines’ AND/OR ‘Lista
Nacional de Medicamentos Essenciais’ AND/ OR ‘Liste
Nationale de Medicaments Essentiels’ AND Africa AND/
OR<Name of African country>was conducted, to max-
imise the number of valid documents obtained.

The most recently released documents obtainable
online were used for this study.

Inclusions

National Essential Medicines Lists were defined as: The
list of medicines determined by the National Essential
Medicines List Committee (NEMLC) appointed by the

Descriptive statistics were employed using STATA. A
linear regression model was created to test the predictors
health expenditure per capita, socio-demographic index,
and the availability of paediatric and/or adult rheumatol-
ogy services, on the number of medicines on the NEML.
It is noteworthy that Gross Domestic Product has previ-
ously been shown #not to predict the number of medicines
on NEMLs [13] and was not included as a potential pre-
dictor in our analysis.

Exclusions
Drug formularies that did not meet the definition of
a NEML, and the WHO EML Sect. 29.1 — ‘Medicines
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for the treatment of gout, as this is rarely encountered
in children, were excluded. Several medicines used in
oncology may also have a rheumatological indication e.g.
methotrexate and rituximab. These medicines may be
listed under immunomodulators and were excluded if not
specifically noted for rheumatic diseases in the NEMLs.

Results
Overview (Table 2)

Forty-seven countries in the WHO Africa region had an
NEML. The NEML for Gabon was not available online
and was excluded. In South Africa, the primary care,
paediatric- and adult-hospital level STGs linked to the
NEML were included. Eleven countries had no medi-
cines listed for rheumatic diseases. Eight countries had
an NEML section for ‘Juvenile joint diseases! Of the
7 countries with an NEMLc, 3 included a section for
‘Juvenile joint diseases! Twenty-one countries (all in
sub-Saharan Africa) had developed STGs linked to the
NEML. Rwanda and South Africa had additionally for-
mulated separate STGs for children. Overall, 6 countries
included treatment for juvenile rheumatic diseases in the
STGs.

Comparison of national EMLs and STG's to WHO model lists
The majority (85%) of countries had less than or equal
to 50% similarity with the WHO EML. The median no.
of medicines recommended on the NEMLs were 3 (IQR
1-4), with listings for Ghana (91.7%) and Tunisia (83.3%)
showing the highest similarity (Fig. 1). The medicines
listed most commonly on the NEML were conventional
synthetic DMARDs methotrexate, sulfasalazine and aza-
thioprine. Least common were the TNFi, with etaner-
cept recommended in six countries. (Supplementary
Material).

Only one medicine, acetyl salicylic acid was listed in 7
of the 8 NEMLs with the section ‘Juvenile joint diseases!
Kenya had the highest similarity, listing 6 of the 7 medi-
cines in this section of the NEML.

Ghana, Libya, and Kenya had the highest number of
additional medicines for rheumatic diseases on their
NEMLs, with ciclosporin, cyclophosphamide, and
mycophenolate mofetil the most frequently added.

Acetylsalicylic acid and methotrexate were the most
common medicines listed on the NEMLc. Nigeria and
South Africa were the only two countries with tumour
necrosis factor inhibitors (etanercept and adalimumab
respectively) on their NEMLc, and who recommend
additional medicines compared to the WHO EMLc.

Figure 2 summarises the essential medicines available
on NEMLs to treat rheumatic diseases in CYP in the
WHO Africa region.
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Multiple linear regression for the predictors of the
number of medicines listed on the NEML were con-
ducted for the country factors: health expenditure per
capita, sociodemographic index and the availability of
rheumatology services (paediatric and/or adult). The
model established that 20% of the variance in the num-
ber of medicines listed may be predicted by the country
factors as noted p=0.006. The individual factors were
examined further and indicated the significance of socio-
demographic index (B-coefficient=8.4 p=0.035, 95% CI
0.64 — 16.2) and the availability of paediatric and/or adult
rheumatology services (B-coefficient=1.5 p=0.033, 95%
CI0.13 - 2.90).

Similarly, a model for the predictors of TNFi on the
NEMLs, resulted in p=0.003, adj. R%2=0.23, with socio-
demographic index (B-coefficient=5.14, p=0.003, 95%
CI 1.83 — 8.45) considered significant. The availability of
rheumatology services was not significant in this model
»=0.10 (95% CI-0.99 — 1.08).

Health expenditure per capita was not significant in
either of the models p=0.45 (95% CI 0.005 — 0.002) and
»=0.08 (95% CI -0.003 — 0.0001) respectively.

Discussion

The increasing reports and estimates of rheumatic dis-
eases in CYP from African countries challenges the per-
ception that these diseases are rare or non-existent in the
WHO Africa region [6, 7, 27]. It necessitates an invest-
ment in healthcare for chronic inflammatory muscu-
loskeletal disorders, and the provision of appropriate
medicines to significantly improve quality of life and to
reduce disability [28, 29].

As NEMLs inform the procurement and supply of
medicines to meet priority healthcare needs in the pub-
lic sector, the collation and comparison of NEMLs to
the WHO EML for this study, highlights this aspect of
care. It provides the data and impetus for stakeholders to
advocate for updating their NEML to improve access and
availability of the necessary medicines to treat CYP with
rheumatic diseases, and simultaneously fuels discussions
around financial risk protection for patients and their
families in this setting.

Whilst work is ongoing to list medicines for systemic
juvenile idiopathic arthritis i.e. tocilizumab and anakinra
on the WHO EML, the latest versions of the model lists
provide timely guidance for African countries to update
their NEMLs to reflect standard care for rheumatic
diseases in CYP. Only 4 countries have updated their
NEMLs since 2021 and the majority of countries have
a 50% or lower similarity with the 2021 WHO essential
medicines model lists.

Conventional synthetic DMARDs (including the
additional medicines not on the WHO EML ie.



Page 6 of 13

(2024) 22:63

Slamang et al. Pediatric Rheumatology

- X - X ¥ 710¢ X X M 00'6156 00'Sey [4%0) 0DD0ION
- X - X 0 cloc I X I 00%¢¥9 00’281 Y0 eluelunep
- X - X S 610¢ X I I 00'/1S¢ 0056 vZ'0 e
- X L I l SlL0C I X X 00'cesLl 00'C8 9¢€'0 IMmeleiN
- X - X € 800¢ X X I 00'vL/LL 00'59 /€0 lessebepepy
- X L M 8 610¢ X I M 00'G/€€T 00'60¥% (WA eAqr
- X L I 9 £10¢ I X X 00'SC/L 0091 ¥€0 el=qn
- X - X 0 S00¢ I X X 00'569C 00'€LE 81’0 0y10s97]
- X 9 IS L 610¢ N IS M 00'v9.S 00'80¢ 87’0 RATEN
- X - X € cLoc X X X 00'/8l€ 006L1L 0€'0 eauing
- X - X 0l 610¢ A I I 00'86%9 00'¢61 [450) eueyn
- X L M S 0¢0¢ X X I 00'C18¢ 00'SL 0€'0 edolyi3
- X - X L cloc I X X 0078401 00119 950 1uemss
- X - X 4 oLoz X X X 00'6¢91 00'Z8 /€0 eanlg
- X - X S 810¢ X I I 00’1605 1 0085 €90 1dAB3
obuo) Jo
dljgnday
0 I - X 4 0coc X X I 007eel 00'LY €0 Jleidouwsd
- X - X 0 £00¢ X X X 00'€68S 0070l 340 noqilg
- X - X 0 0coc X X I 00859 00081 8€'0 SIIOA,P 210D
- X - X 4 €L0c X X X 00'L6/€ 00'C8 750 obuo)
0 I - X 0 ceoe X X X 008991 0069 44 peyd
olgnday
- X - X 0 £10¢ X X I 00'£96 008, 97’0 uedlyY [enusd
- X - X ¥ 810¢ X X X 00'€806 00'0L€ 050 apsonaded
- X - X 0 £10¢ X X I 00'80v1 009€L 90 uoolswe)
- X - X 0 cloc X X X 00'9¢8 0079 170 Ipuning
0 I - X 4 0¢co¢ X X I 00'9%55C 00'cel ¥Z'0 Oseq eupjing
- X - X € 910T X X M 00'€zeslL 00'zell 19'0 PURMSIOY
[4 I - X ¥ 810¢ X I I 00'950% 00'C8 [430) ulusg
- X L M 9 X414 X X I 00'7/69 00'8/1 [4740) ejobuy
- X - X 14 910¢ X I I oo'oleel 0015/ €90 euably

8C=N

8=N ZL=NItl [£T] 321435

saspasig saspasig 32IA43s WNayJ wnayy

julor ajiudAnf  julof ajiuaanf 21bipabd J13pipapd [9z](s-3ul)

IWIN £L=N uonsas uofr3s TWAN LZ=N  Ppa3ysl|qpisa 4o/pup [9z] pjdp> 1od [L] V=N
uospaw  ITWIN Yum TW3N uo TWAN Yyim  uo spawl SDILS Yynm yum unpy yum  ($-juj) bydo>  ainypuadxy  Apmisago  TWAN up yum
JooN SaLuNo0)  spawi o ‘oN LETT 1oy Jo oN ID3A TWIN saliuno) saljuno) saLyuno)y 1adddo /10Z  Y}PaH 610Z 610Z1ds LETVT Loy

SaUIDIPaW [BIIUSSD JO 3IS| [DPOW OHA 03 Uosieduwlod pue salisiialdeleyd A13Unod Jo Alewuwns g ajqeL



Page 7 of 13

SDLS Ul Palou sasessip dlewnayl duelpaed [ ‘d|qe|ieAe 10U X SUPIP3IN SP3J ‘d[qe|ieAe \ ‘SUI[SPIND Juswiesl] piepuels o) s ‘xapuj dlydeibowsp
-0120S /g5 ‘ABojojewnayy wnayy ‘siejjoq |BUOIRUIRIU] $-3Uf ‘DSeasid JO UdpINg [2O[D ggD ‘1PNPOoid d11SaWO( SSOID gD ‘UdIP|IYD 104 ISIT SSUIDIPIIA [e1IUSSST [BUOLBN DTWIN ‘ISIT SSUIDIPS|A [eIUdsST [euoileN TWIN
Juasa.d JI SDUIDIPAW JO JSQUINU BY} SE [|3M Se S3DIAISS ABojolewnay s Jo AHjIge|ieA. By} S310U pue SO § ‘DT NIN 10/pue TWIN Ue Jo AHjigejieAe ay3 ‘soasuadeieyd A13unod [enpiAipul 3y Jo Alewwns e sjuasaid g ajqeL

(2024) 22:63

- X 4 M € sL0T s X X 00'L£5T 00'80T S0 aMaeqUIZ
- X - X l 0207 M X M 00'768¢ 00'¢61 g eiquie7
- X - X € 9107 X X M 007697 0076 L€0 epuebn
- X - X 6 910¢ X IS M 00'88+C 1 0068, 590 elsiun
- X - X v 4104 X X M 00'309¢ 00'5Z1 6€0 oboy
- X - X 0 100C M X X 000152 00'68 L£0  equenayl
- X | M v LzoT s X M 00'£60¢€ 00'66 6€0 ejuezue|
- X - X S 10z M M M 00917 00'50¢ Y0 uepns
- X - X € 810¢ M X X 007811 00'€9 ¥E'0  uepns ynos
S M - X v £20T IS M M 00'50651 00'/8L1 990 DUV YINoS
- X - X 14 610¢ M X X 00'r9€L 001 800 elfewos
- X - X 0 6107 M X X 00'L€61 00'51 7€0  auoaeuaIS
- X - X 14 0L0¢ M X X 00'87ZS€ 00'69% | A0 EE[[ERICS
- X - X 0 8107 X M M 00'60¢ 00'S¥ L 9¢'0 |ebauas
4 M - X | 5107 s M X 00'76.C 00971 or'0 epuemy
S M | IS v 0207 M IS M 006985 00791 6%'0 eusbIN
- X - X S 9107 M X X 00'50Z L1 00'298 650 eIqIweN
- X - X v £10C X X M 00891 00'501 87’0 onbiquiezopy
8Z=N
8=N ZL=N[LZ]  [LT]doind3s
saspasig saspasig 32IAI9S WNaY4 wnayy
aujor aj1udAN[  Julof AIUdANL SLIDIpaDd 11DIpapd [ozl(s-2ui)
2TWAN L=N uonsas uond>3ag TWAN LZ=N  Ppaysljgpisa 1o/pup [oz] pjdp> 1ad [L LF=N
uospaw  STWIN Yum TWINUO  TWIN Yum  uospaw SDLS Yyum yum ynpy yum  ($-juj) budo>  ainypuadxy  Apmisago  TWIN up yum
Jo 'oN $al1Juno)  spawi Jo ‘oN saliuno) JO°ON D34 TWIN $alipuUNo) sal;uno) saupuno)y 4adddn /10  YIIPAH 6102 6L021ds saliuno)

Slamang et al. Pediatric Rheumatology

(panunuod) zajqel



Slamang et al. Pediatric Rheumatology (2024) 22:63

100

90

80
70
60
50
40
30
20
10
©
S
c
)
P4

% Similarity

o
I

I

I

—
Ethiopia I

o o c o 5 cl oo Qo UL .- © © o
ToE LB 2g2B5 @520 EEg e >
Qweg ST SO0 5502890 e B 2 £ o
w3 g25>2083=2a w T ® S a
<< Z2:c3Eg8 g & wEEYOTE
o = 5 o < 2
a5 O3 ¢ o
a S °
o o
E o
<<
©
i
=}
c
[}
o

Liberia —

Page 8 of 13

B WHO EML
B WHO EML Juvenile Joint Diseases'
B WHO EMLc

Libya
.
|
I
I

Madagascar
Togo

Tunisia

Mali

Mauritania

Malawi ==

Sudan
Tanzania SSEEEE

Senegal
The Gambia

Morocco
Mozambique
Namibia
Nigeria
Rwanda
Seychelles
Sierra Leone
Somalia
South Africa
South sudan
Uganda
Zambia
Zimbabwe
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for rheumatic diseases listed. 15% of countries have >50% similarity with the WHO model lists. NEML: National Essential Medicines List; NEMLc:
National Essential Medicines List for children, WHO EML: World Health Organisation Essential Medicines List; WHO EMLc: World Health Organisation

Essential Medicines List for children

mycophenolate mofetil, ciclosporin, and cyclophospha-
mide most commonly) appear to be more available and
presumably due to their utility in adult rheumatic dis-
eases; only 8 countries (South Africa, Ethiopia, Ghana,
Nigeria, Kenya, Libya, Tunisia and Egypt,) listed bio-
logic DMARDs, in keeping with more modern treat-
ment approaches. Tumour necrosis factor inhibitors, as
reflected in the WHO model lists, are noted for these 8
countries. The additional biologic DMARDs not listed on
the WHO EML include tocilizumab in Nigeria, Libya and
Kenya; rituximab in these 3 countries as well as in Ghana
and South Africa; and anakinra only in Libya. Biologic
DMARDs, while currently more costly than conventional
synthetic DMARDs, have the potential to improve out-
comes significantly [30, 31].

The provision of medicines is, however, dependent on
adequate financing and robust pharmaceutical services
[32], and must be adequately supported by health care
policy. Notably, health care policy around priority dis-
eases influences the development of NEMLs and STGs,
and consequently the availability of medicines for patients
managed by state health care services in particular. At the
time of writing, there were no national healthcare poli-
cies in place for musculoskeletal healthcare in Africa, with
only 6 countries in sub-Saharan Africa including the man-
agement of rheumatic diseases for CYP in STGs [33]. The
expansion of rheumatology services across Africa [7, 27,

34, 35], supported by the clinician-led Paediatric society
of the African League Against Rheumatism (PAFLAR)
and the Global Paediatric Musculoskeletal Task Force, has
provided evidence to address this challenge [5, 7, 15, 18,
20, 36]. However, to lever long term sustainable change,
due consideration, coordination and funding at policy-
maker level is crucial. Furthermore adequate support for
rheumatology services and the array of factors that influ-
ence access to appropriate care also need to be addressed;
the Global Strategy for Musculoskeletal Health and the
2022 Australian ‘Inquiry into childhood rheumatic dis-
eases’ describe strategies and adaptable exemplars for
change at policymaker level, which may be implemented
by the countries in Africa [10, 37].

However, the overall cost of treating rheumatic dis-
eases in children, i.e. increased numbers of hospital vis-
its, associated medical and non-medical costs including
the high cost of biologic DMARDSs, remains a major
challenge [38—40]. Additionally, the main method of pay-
ment for about one third of healthcare services in the
Africa region are financed non-sustainably and by ‘out-
of-pocket’ expenditure [41]. These costs could be coun-
tered to some extent by improved clinical outcomes,
the reduced costs of surgery, as well as the unmeasured
longer term effects of chronic illness on mental health,
and the impact on future productivity in society [42]. We
therefore considered country specific factors including
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of countries in which these medicines are listed are indicated in brackets. DMARDs: disease-modifying anti-rheumatic drugs; WHO EML: World
Health Organisation Essential Medicines List; WHO EMLc: World Health Organisation Essential Medicines List for children. Conventional synthetic
DMARDs may include methotrexate (33), and/or hydroxychloroquine (19), chloroquine (13), azathioprine (24), penicillamine (10), sulfasalazine
(26); TNFi: tumour necrosis factor inhibitors may include adalimumab (4), and/or etanercept (6), infliximab (4), certolizumab pegol (2), golimumab
(2). The additional medicines not on the WHO EML most commonly included ciclosporin (15), cyclophosphamide (10), mycophenolate mofetil
(10), rituximab (5) leflunomide (5), tacrolimus (5), triamcinolone acetonide (3) abatacept (2) and tocilizumab (2). Anakinra was only listed in Libya,

while belimumab and tofacitinib were only listed in Ghana

health care financing, which may affect the number of
medicines on NEMLs and by proxy, their availability
i.e. health expenditure per capita, socio-demographic
index (a composite calculation of health expenditure per
capita, average years of schooling and total fertility rate
for females under 25 years), and the availability of rheu-
matology services, as predictors. As Gross Domestic
Product has previously been shown not to predict the
number of medicines on NEMLs [13, 14], this was not
re-evaluated.

In our analysis, health expenditure per capita per se,
did not predict the number of medicines on the NEMLs
for rheumatic diseases in CYP. However, the availability
of rheumatology services and socio-demographic index
(SDI), were significant predictors of the number of medi-
cines available, and the presence of tumour necrosis fac-
tor inhibitors on NEMLs.

The 2019 Global Burden of Disease study reported
the median SDI for countries in the WHO Africa region
as 0.41 (IQR 0.34-0.52) and ranged from 0.081 (Soma-
lia) to 0.724 (Seychelles), with 56% of countries in the
low SDI range. This measure is indicative of poorer

health outcomes in the region, which may be further
affected by a complex array of challenges [1]. While
the 8 countries which have listed biologic DMARDs on
their NEMLs have disparate values for health expendi-
ture per capita and SDI, the unifying factor appears to
be the availability of established rheumatology services
(adult and/or paediatric). As advocacy and demand
are important in driving down the cost of these medi-
cines, perhaps through pressure on manufacturers and
funders, the role of rheumatologists to modernise care,
has been demonstrated to be of particular importance
in this setting.

However, a high similarity with the WHO EML does
not necessarily translate to the direct availability of
medicines for patients. Given the wide variation in GDP,
health expenditure per capita, SDI and the appropriate
prioritisation of communicable diseases in the WHO
Africa region, improving care for rheumatic diseases in
CYP remains complex. Many African countries have
overburdened, heterogeneous healthcare systems which
may include private health care and varying support
from non-governmental organisations, where access to
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medicines may differ to that of patients dependent on
state sponsored healthcare. Additionally, pharmaceutical
services in institutions across Africa have required sup-
port from several globally funded programs to address
operational gaps [43—-46].

We therefore looked further to successful strategies
that tackle high direct costs and the equitable distribu-
tion of medicines, that may be extrapolated to close
‘treatment gaps’ in this context.

In line with WHO Universal Health Coverage agendas
(Sustainable Development Goal 3.8) and frameworks for
the care of the chronically ill, the successful implemen-
tation of a universal access program for JIA in Chile as
an example, resulted in timely diagnosis, higher rates of
clinical remission and lower rates of complications [38].
This program was financed by a 1% increase in state value
added tax; a strategy that may be difficult to implement
in many regions of Africa, particularly after the devastat-
ing financial effects of the COVID-19 pandemic on many
economies, as well as that of recent natural disasters,
ongoing conflict and corruption [47, 48]. Nonetheless,
the program highlights the positive effects of an enforced
government mandated policy.

There are also several aspects of the successful multi-
sectoral model for HIV/AIDS (WHO UNAID 3 by 5 ini-
tiative and others such as End TB and malaria) [49] which
could be emulated in a globally driven strategy for rheu-
matic diseases in CYP. Tanzania and other East African
countries implemented a ‘Non-Communicable Diseases
Prevention and Control Programme’ in recent years,
which reinforces multi-sectoral involvement and strong
government commitment in effecting change [50, 51].
The system provides screening, prevention, diagnosis and
treatment of hypertension and diabetes for people living
with HIV, integrated with standard HIV healthcare ser-
vices. Plans for extension to include those without HIV, is
currently in progress. Supported by the WHO, and exter-
nal funding (the United Nations program on HIV/AIDS
(UNAIDS), the United States President’s Emergency
Fund for Aids Relief (PEPFAR) and the Global Fund),
these programs provide cost-effective care and medicines
using existing infrastructure, with better outcomes as
demonstrated in the INTE-Africa study [50-52].

In another positive step towards early recognition,
diagnosis and treatment of rheumatic diseases in CYP,
the Western Cape region of South Africa has included
an extensive section on musculoskeletal disorders and
inflammatory arthritis in the ‘Practical Approach and
Care Kit for children; a primary care manual comple-
menting the WHO Integrated Management of Child-
hood Illnesses guideline and STGs [53].

While only 6 countries in sub-Saharan Africa have
paediatric rheumatic diseases noted in STGs, this may
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be improved over time with lessons learned from these
programs, and with adequate training and support, these
models of primary care which includes the provision
of appropriate medicines, could be successfully imple-
mented for CYP with rheumatic diseases.

By prioritising rheumatic diseases and consider-
ing novel financing involving the Global Fund, man-
aged entry agreements for new medicines, and the use
of the Medicines Patent Pool as exemplified in these
programs, medicines could be procured at a much
lower cost and as part of a comprehensive package of
care, affording patients and their families financial risk
protection.

Pharmaceutical agreements may also encourage the
expedited development of approved biosimilars (at a
lower cost), paediatric medicine formulations and for-
mulations which promote patient empowerment e.g.
self-administered subcutaneous injections or oral medi-
cations, instead of intravenous administration. Oversight
of patients requiring these medicines, including surveil-
lance and treatment for TB and other infections, may
pro-actively be achieved by adapting the monitoring sys-
tems already in place, as has been explored for other non-
communicable diseases, and integrating telemedicine
programs for paediatric rheumatology where in-person
consultations are not feasible [54, 55]. These strategies
may also be explored as potential avenues for the de-cen-
tralisation of care for CYP with rheumatic diseases once
diagnosed, and the appropriate level of training has been
achieved.

Maintaining up to date NEMLs would ensure the pro-
vision of a range of medicine for standard care. Coun-
tries which do not distinguish between the medicines
listed for adults and children, or have medicines listed
for rheumatic diseases but were updated before 2021,
have the opportunity to advocate for ‘Medicines for mus-
culoskeletal disorders’; and for the sub-section ‘Juvenile
joint diseases’ to be aligned with the latest 2023 WHO
model lists. For countries with an NEMLc, harmonising
the medicines listed with the NEML and with the WHO
model lists, is essential to ensure appropriate access
to medicines for continuity of care throughout the life
course.

Conclusion

The safe and affordable provision of the range of med-
icines necessary to treat rheumatic diseases in CYP is
a prerequisite for improving care and reducing dis-
ability. While countries in the WHO Africa region have
worked to develop NEMLs, four countries (8.5%) have
adequately updated their NEML since 2021 to reflect
standard care for CYP with rheumatic diseases. Chal-
lenges to access and availability of medicines necessitate
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consolidation of efforts to align NEMLs with the WHO
EML, and further include the development of health-
care policy to prioritise musculoskeletal disorders, the
support of rheumatology services, and consideration
of ways to integrate care with existing platforms for
chronic diseases. Additionally, robust pharmaceuti-
cal management programs and surveillance are a key
component for the safe, cost effective and affordable
provision of the range of medicines necessary to treat
rheumatic diseases in CYP.

Limitations

This study is limited to NEMLs, a specifically defined
mechanism for the procurement and supply of medicines
for state health care services.

The authors recognise that medicines on the NEMLs
may not be specifically listed for CYP with rheumatic dis-
eases, but may still be accessible for use, and have made
every effort to include all such medicines in this study,
while acknowledging that some medicines may have been
missed inadvertently.

The findings in this study cannot be extrapolated to the
overall availability of medicines in a country, as medi-
cines may be supplied via alternate pathways, e.g. private
health care, or non-governmental organisations. Explor-
ing these alternate avenues for the procurement of medi-
cines were beyond the scope of this study and merits
future analysis.

The findings in this study are further limited to the
latest version of the NEMLs that were available online,
which may not include the most recently released
documents.

Abbreviations
WHO World Health Organisation
EML Essential Medicines List

EMLc Essential Medicines List for children

NEML National Essential Medicines List

NEMLc National Essential Medicines List for children
STG Standard Treatment Guidelines

IQR Interquartile range

GBD Global Burden of Disease study

CYP Children and young people

TF Global Paediatric Musculoskeletal Task Force
LMIC Low- and middle-income countries
DMARDs  Disease modifying anti-rheumatic drugs
TNFi Tumour necrosis factor inhibitors

JIA Juvenile Idiopathic Arthritis

Supplementary Information

The online version contains supplementary material available at https://doi.
0rg/10.1186/512969-024-00997-x.

Supplementary Material 1.

Supplementary Material 2.

Page 11 of 13

Acknowledgements

We are grateful to PReS for providing financial support to enable the applica-
tion to update the WHO EML in 2022, which provided the foundation and
impetus for this work.

Authors’ contributions

The concept and case of need was led by WS, HF and CS. WS conducted the
data extraction, analysis and compiled the manuscript. CS and HF reviewed
and amended the manuscript. All authors read and approved the final
manuscript.

Funding

This work was not funded and was conducted by the 2022 PReS Global Health
Research Fellow, as an extension of the Global Paediatric Musculoskeletal

Task Force project to update the WHO Essential Medicines List for rheumatic
diseases in children and young people.

Availability of data and materials
All data generated or analysed during this study are included in this published
article (and its supplementary information files).

Declarations

Ethics approval and consent to participate
Not applicable.

Consent for publication
Not applicable.

Competing interests
The authors declare they have no competing interests.

Author details

'University of Cape Town, Cape Town, South Africa. 2Paediatric Rheumatol-
ogy European Society Global Health Research Fellow 2022, Cape Town, South
Africa. *Newcastle University, Newcastle Upon Tyne, UK. “University of Ottawa,
Ottawa, Canada.

Received: 19 January 2024 Accepted: 30 May 2024
Published online: 04 July 2024

References

1. Global Burden of Disease. Available from: https://www.thelancet.com/
gbd. Accessed 19 Dec 2023.

2. Malviya A, Rushton SP, Foster HE, Ferris CM, Hanson H, Muthumayandi
K, et al. The relationships between adult juvenile idiopathic arthritis and
employment. Arthritis Rheum. 2012;64(9):3016-24. https://doi.org/10.
1002/art.34499.

3. Schlichtiger J, Haas JP, Barth S, Bisdorff B, Hager L, Michels H, et al.
Education and employment in patients with juvenile idiopathic
arthritis - a standardized comparison to the German general popula-
tion. Pediatr Rheumatol Online J. 2017;15(1):45. https://doi.org/10.1186/
$12969-017-0172-2.

4. Minden K, Niewerth M, Listing J, Biedermann T, Schontube M, Zink A. Bur-
den and cost of illness in patients with juvenile idiopathic arthritis. Ann
Rheum Dis. 2004,63(7):836-42. https://doi.org/10.1136/ard.2003.008516.

5. Consolaro A, Giancane G, Alongi A, van Dijkhuizen EHP, Aggarwal A, Al-
Mayouf SM, et al. Phenotypic variability and disparities in treatment and
outcomes of childhood arthritis throughout the world: an observational
cohort study. Lancet Child Adolesc Health. 2019;3(4):255-63. https://doi.
0rg/10.1016/52352-4642(19)30027-6.

6. Dave M, Rankin J, Pearce M, Foster HE. Global prevalence estimates of
three chronic musculoskeletal conditions: club foot, juvenile idiopathic
arthritis and juvenile systemic lupus erythematosus. Pediatr Rheumatol
Online J. 2020;18(1):49. https://doi.org/10.1186/512969-020-00443-8.


https://doi.org/10.1186/s12969-024-00997-x
https://doi.org/10.1186/s12969-024-00997-x
https://www.thelancet.com/gbd
https://www.thelancet.com/gbd
https://doi.org/10.1002/art.34499
https://doi.org/10.1002/art.34499
https://doi.org/10.1186/s12969-017-0172-2
https://doi.org/10.1186/s12969-017-0172-2
https://doi.org/10.1136/ard.2003.008516
https://doi.org/10.1016/S2352-4642(19)30027-6
https://doi.org/10.1016/S2352-4642(19)30027-6
https://doi.org/10.1186/s12969-020-00443-8

Slamang et al. Pediatric Rheumatology

20.

21.

22.

23.

(2024) 22:63

Migowa AN, Hadef D, Hamdi W, Mwizerwa O, Ngandeu M, Taha Y,

et al. Pediatric rheumatology in Africa: thriving amidst challenges.
Pediatr Rheumatol Online J. 2021;19(1):69. https://doi.org/10.1186/
$12969-021-00557-7.

Fatodu OO, Oyenuga OO. Effectiveness of health systems strengthen-
ing interventions in Africa: a systematic review. Int J Healthcare Policy.
2019;1(1):52-69. Available from: https://www.inderscienceonline.com/
doi/abs/10.1504/1JHP2019.101686.

World Health Organization. World Report on Knowledge for Better
Health: Strengthening Health Systems. World Health Organization; 2004.
p.146. Available from: https://iriswho.int/handle/10665/43058, https:.//
www.who.int/rpc/wr2004. Accessed 8 Dec 2023

. Briggs AM, Schneider CH, Slater H, Jordan JE, et al. Heath systems

strengthening to arrest the global disability burden: empirical develop-

ment of prioritised components for a global strategy for improving mus-
culoskeletal health. BMJ Glob Health. 2021;6(6):006045. https://doi.org/
10.1136/bmjgh-2021-006045, https://gh.bmj.com/content/6/6/e006045.

. WHO. Expert Committee on the Selection and Use of Essential Medicines.

The Selection and Use of Essential Medicines. World Health Organization;
2003. p. 127. Available from: https://iris.who.int/bitstream/handle/ 10665/
42826/WHO_TRS_920.pdf. Accessed 8 Dec 2023.

. Piggott T, Moja L, Akl EA, Lavis JN, Cooke G, Kredo T, et al. Decision criteria

for selecting essential medicines and their connection to guidelines:
an interpretive descriptive qualitative interview study. J Clin Epidemiol.
2023;154:146-55. https://doi.org/10.1016/jjclinepi.2022.12.007.

. Persaud N, Jiang M, Shaikh R, Bali A, Oronsaye E, Woods H, et al. Compari-

son of essential medicines lists in 137 countries. Bull World Health Organ.
2019,97(6):394-404C. https://doi.org/10.2471/BLT.18.222448.

. Piggott T, Nowak A, Brignardello-Petersen R, Cooke GS, Huttner B,

Schinemann HJ, et al. Global status of essential medicine selection: a
systematic comparison of national essential medicine lists with recom-
mendations by WHO. BMJ Open. 2022;12(2):e053349. https://doi.org/10.
1136/bmjopen-2021-053349.

. Foster HE, Scott C, Tiderius CJ, Dobbs MB, Members of the Paediatric

Global Musculoskeletal Task Force. Improving musculoskeletal health for
children and young people - A“call to action. Best Pract Res Clin Rheuma-
tol. 2020;34(5):101566. https://doi.org/10.1016/j.berh.2020.101566.

. Foster HE, Scott C, Tiderius CJ, Dobbs MB. The paediatric global musculo-

skeletal task force - “towards better MSK health for all” Pediatr Rheumatol
Online J. 2020;18(1):60. https://doi.org/10.1186/512969-020-00451-8.

. Tangcheewinsirikul S, Tang SP, Smith N, Sukharomana M, Charuvanij

S, Vilaiyuk S, et al. Delivery of paediatric rheumatology care: a survey
of current clinical practice in Southeast Asia and Asia-Pacific regions.
Pediatr Rheumatol Online J. 2021;19(1):11. https://doi.org/10.1186/
512969-021-00498-1.

. Slamang W, Smith N, Scott C, Foster H, Paediatric Global MSK Task Force.

Revising the WHO essential medicines list for paediatric rheumatology
update. Pediatr Rheumatol Online J. 2022;20(1):89. https://doi.org/10.
1186/512969-022-00752-0.

. Foster HE, Scott C. Update the WHO EML to improve global paediatric

rheumatology. Nat Rev Rheumatol. 2020;16(3):123. https://doi.org/10.
1038/541584-020-0368-6.

Scott C, Smith N, James R, Whitehead B, Green R, Foster HE, et al. Revis-
ing the WHO essential medicines list for paediatric rheumatology.
Pediatr Rheumatol Online J. 2021;19(1):10. https://doi.org/10.1186/
$12969-021-00496-3.

Ter Haar NM, van Dijkhuizen EHP, Swart JF, van Royen-Kerkhof A, El Idrissi
A, Leek AP, et al. Treatment to target using recombinant interleukin-1
receptor antagonist as first-line monotherapy in new-onset systemic
juvenile idiopathic arthritis: Results from a five-year follow-up study.
Arthritis Rheumatol. 2019;71(7):1163-73. Available from: https://onlinelibr
ary.wiley.com/doi/abs/10.1002/art.40865.

Vastert SJ, Jamilloux Y, Quartier P, Ohlman S, Osterling Koskinen L,
Kullenberg T, et al. Anakinra in children and adults with Still's disease.
Rheumatology. 2019;58(Suppl 6):vi9-22. https://doi.org/10.1093/rheum
atology/kez350.

Malattia C, Ruperto N, Pederzoli S, Palmisani E, Pistorio A, Wouters C, et al.
Tocilizumab may slow radiographic progression in patients with systemic
or polyarticular-course juvenile idiopathic arthritis: post hoc radio-
graphic analysis from two randomized controlled trials. Arthritis Res Ther.
2020;22(1):211. https://doi.org/10.1186/513075-020-02303-y.

24,

25.

26.

27.

28.

29.

30.

31

32.

33

34.

35.

36.

37.

38.

39.

40.

Page 12 of 13

UNICEF. The State of the World's Children 2023: For Every Child, Vaccina-
tion. UNICEF Innocenti - Global Office of Research and Foresight; 2023.
Available from: https://www.unicef.org/reports/state-worlds-children-
2023. Accessed 9 Jan 2024.

Matlala M, Gous AGS, Meyer JC, Godman B. Formulary management
activities and practice implications among public sector hospital phar-
maceutical and therapeutics committees in a South African Province.
Front Pharmacol. 2020;11:1267. https://doi.org/10.3389/fphar.2020.01267.
World Bank. Global Economic Prospects, June 2022. World Bank Publica-
tions; 2022. p. 194. Available from: https://thedocs.worldbank.org/en/
doc/18ad707266f7740bced755498ae0307a-0350012022/criginal/Global-
Economic-Prospects-June-2022. Accessed Dec 2023.

Dey D, Paruk F, Mody GM, Kalla AA, Adebajo A, Akpabio A, et al. Women in
rheumatology in Africa. The Lancet. 2022;4(10):e657-60. https://doi.org/
10.1016/52665-9913(22)00255-7.

Brown, De Benedetti. Disability and Health-Related Quality of Life
Outcomes in Patients With Systemic or Polyarticular Juvenile Idiopathic
Arthritis Treated With Tocilizumab in ... Arthritis Rheum. Available from:
https://cpg-medicaleducation.de/media/brunner_acr2019-1923_cheri
sh_pros_1.pdf.

Tarkiainen M, Tynjald P, Vahasalo P, Kroger L, Aalto K, Lahdenne P. Health-
related quality of life during early aggressive treatment in patients

with polyarticular juvenile idiopathic arthritis: results from randomized
controlled trial. Pediatr Rheumatol Online J. 2019;17(1):80. https://doi.org/
10.1186/512969-019-0370-1.

Onel KB, Horton DB, Lovell DJ, Shenoi S, Cuello CA, Angeles-Han ST, et al.
2021 American College of Rheumatology guideline for the treatment

of juvenile idiopathic arthritis: Therapeutic approaches for oligoarthritis,
temporomandibular joint arthritis, and systemic juvenile idiopathic
arthritis. Arthritis Rheumatol. 2022;74(4):553-69. Available from: https://
onlinelibrary.wiley.com/doi/abs/10.1002/art.42037.

Ringold S, Angeles-Han ST, Beukelman T, Lovell D, Cuello CA, Becker

ML, et al. 2019 American college of rheumatology/arthritis foundation
guideline for the treatment of juvenile idiopathic arthritis: therapeutic
approaches for non-systemic polyarthritis, sacroiliitis, and enthesitis.
Arthritis Care Res. 2019;71(6):717-34. https://doi.org/10.1002/acr.23870.
Adam T, de Savigny D. Systems thinking for strengthening health systems
in LMICs: need for a paradigm shift. Health Policy Plan. 2012;27(Suppl
4)iv1-3. https://doi.org/10.1093/heapol/czs084.

Schneider CH, Parambath S, Young JJ, Jain S, Slater H, Sharma S, et al.
From local action to global policy: a comparative policy content analysis
of national policies to address musculoskeletal health to inform global
policy development. Int J Health Policy Manag. 2023;12:7031. https://doi.
0rg/10.34172/ijhpm.2022.7031.

Furia FF, Godfrey E, Mwamanenge N, Swai P. Spectrum of paediatric
rheumatic disorders at a tertiary hospital in Tanzania. Pediatr Rheumatol
Online J. 2020;18(1):30. https://doi.org/10.1186/512969-020-0418-2.
Migowa A, Bernatsky S, Ngugi AK, Foster HE, Muriuki P, Riang'a RM, et al.
Bridging gaps: a qualitative inquiry on improving paediatric rheumatol-
ogy care among healthcare workers in Kenya. Pediatr Rheumatol Online
J.2023;21(1):144. https://doi.org/10.1186/512969-023-00935-3.

Scott C, Sawhney S, Lewandowski LB. Pediatric rheumatic disease

in lower to middle-income countries: impact of global disparities,
ancestral diversity, and the path forward. Rheum Dis Clin North Am.
2022;48(1):199-215. https://doi.org/10.1016/j.rdc.2021.09.001.

Australia Parliament. House of Representatives. Standing Committee on
Health, Aged Care and Sport. Inquiry Into Childhood Rheumatic Diseases:
Interim Report. Canberra; 2022. p. 55. Available from: https://nla.gov.au/
nla.obj-3061217036/view. Accessed 8 Dec 2023.

Concha S, Morales PS, Talesnik E, Borzutzky A. Changes in treatments and
outcomes after implementation of a national universal access program
for juvenile idiopathic arthritis. J Rheumatol. 2021;48(11):1725-31. https.//
doi.org/10.3899/jrheum.210011.

Berard R, Batthish M. Addressing healthcare quality in juvenile idiopathic
arthritis with a universal access program. J Rheumatol. 2021;48(11):1635-
8. https://doi.org/10.3899/jrheum.210658.

Florax AA, Doeleman MJH, de Roock S, van der Linden N, Schatorjé E,
Currie G, et al. Quantifying hospital-associated costs, and accompanying
travel costs and productivity losses, before and after withdrawing tumour
necrosis factor-alfa inhibitors in juvenile idiopathic arthritis. Rheumatol-
0gy. 2023 Dec 20. https://doi.org/10.1093/rheumatology/kead688


https://doi.org/10.1186/s12969-021-00557-7
https://doi.org/10.1186/s12969-021-00557-7
https://www.inderscienceonline.com/doi/abs/10.1504/IJHP.2019.101686
https://www.inderscienceonline.com/doi/abs/10.1504/IJHP.2019.101686
https://iris.who.int/handle/10665/43058
https://www.who.int/rpc/wr2004
https://www.who.int/rpc/wr2004
https://doi.org/10.1136/bmjgh-2021-006045
https://doi.org/10.1136/bmjgh-2021-006045
https://gh.bmj.com/content/6/6/e006045
https://iris.who.int/bitstream/handle/10665/42826/WHO_TRS_920.pdf
https://iris.who.int/bitstream/handle/10665/42826/WHO_TRS_920.pdf
https://doi.org/10.1016/j.jclinepi.2022.12.007
https://doi.org/10.2471/BLT.18.222448
https://doi.org/10.1136/bmjopen-2021-053349
https://doi.org/10.1136/bmjopen-2021-053349
https://doi.org/10.1016/j.berh.2020.101566
https://doi.org/10.1186/s12969-020-00451-8
https://doi.org/10.1186/s12969-021-00498-1
https://doi.org/10.1186/s12969-021-00498-1
https://doi.org/10.1186/s12969-022-00752-0
https://doi.org/10.1186/s12969-022-00752-0
https://doi.org/10.1038/s41584-020-0368-6
https://doi.org/10.1038/s41584-020-0368-6
https://doi.org/10.1186/s12969-021-00496-3
https://doi.org/10.1186/s12969-021-00496-3
https://onlinelibrary.wiley.com/doi/abs/10.1002/art.40865
https://onlinelibrary.wiley.com/doi/abs/10.1002/art.40865
https://doi.org/10.1093/rheumatology/kez350
https://doi.org/10.1093/rheumatology/kez350
https://doi.org/10.1186/s13075-020-02303-y
https://www.unicef.org/reports/state-worlds-children-2023
https://www.unicef.org/reports/state-worlds-children-2023
https://doi.org/10.3389/fphar.2020.01267
https://thedocs.worldbank.org/en/doc/18ad707266f7740bced755498ae0307a-0350012022/original/Global-Economic-Prospects-June-2022
https://thedocs.worldbank.org/en/doc/18ad707266f7740bced755498ae0307a-0350012022/original/Global-Economic-Prospects-June-2022
https://thedocs.worldbank.org/en/doc/18ad707266f7740bced755498ae0307a-0350012022/original/Global-Economic-Prospects-June-2022
https://doi.org/10.1016/S2665-9913(22)00255-7
https://doi.org/10.1016/S2665-9913(22)00255-7
https://cpg-medicaleducation.de/media/brunner_acr2019-1923_cherish_pros_1.pdf
https://cpg-medicaleducation.de/media/brunner_acr2019-1923_cherish_pros_1.pdf
https://doi.org/10.1186/s12969-019-0370-1
https://doi.org/10.1186/s12969-019-0370-1
https://onlinelibrary.wiley.com/doi/abs/10.1002/art.42037
https://onlinelibrary.wiley.com/doi/abs/10.1002/art.42037
https://doi.org/10.1002/acr.23870
https://doi.org/10.1093/heapol/czs084
https://doi.org/10.34172/ijhpm.2022.7031
https://doi.org/10.34172/ijhpm.2022.7031
https://doi.org/10.1186/s12969-020-0418-2
https://doi.org/10.1186/s12969-023-00935-3
https://doi.org/10.1016/j.rdc.2021.09.001
https://nla.gov.au/nla.obj-3061217036/view
https://nla.gov.au/nla.obj-3061217036/view
https://doi.org/10.3899/jrheum.210011
https://doi.org/10.3899/jrheum.210011
https://doi.org/10.3899/jrheum.210658
https://doi.org/10.1093/rheumatology/kead688

Slamang et al. Pediatric Rheumatology (2024) 22:63 Page 13 of 13

41. Eze P, Lawani LO, Agu UJ, Acharya Y. Catastrophic health expenditure
in sub-Saharan Africa: systematic review and meta-analysis. Bull World
Health Organ. 2022;100(5):337-51J. https://doi.org/10.2471/BLT.21.
287673.

42. Hanson H, Hart RI, Thompson B, McDonagh JE, Tattersall R, Jordan A, et al.
Experiences of employment among young people with juvenile idi-
opathic arthritis: a qualitative study. Disabil Rehabil. 2018;40(16):1921-8.
https://doi.org/10.1080/09638288.2017.1323018.

43. Tukai M, George A, Delamare P, Toure CK, Tounkara A, Dembele A. Report
on strengthening the warehouse management system for the pharmacie
populaire du Mali. no April. 2016;1-35. Available from: https://siapsprogr
am.org/wp-content/uploads/2016/07/16-111-WMS-for-Mali-format.pdf.

44, Institute of Medicine, Board on Global Health, Committee on Under-
standing the Global Public Health Implications of Substandard, Falsified,
and Counterfeit Medical Products. Countering the Problem of Falsified
and Substandard Drugs. National Academies Press; 2013. 376 p. Available
from: https://play.google.com/store/books/details?id=0BB1AgAAQBAJ.

45. Botwe BK. Model business process flows for registration of medicines:

A guide for establishing a standardized generic version of SIAPS phar-
madex software. Available from: https://siapsprogram.org/wp-content/
uploads/2018/01/A-Guide-for-Establishing-a-Standardized-Generic-Versi
on-of-SIAPS-Pharmadex-Software.pdf. Cited 2024 Jan 7.

46. Yenet A, Nibret G, Tegegne BA. Challenges to the availability and afford-
ability of essential medicines in African countries: a scoping review.
Clinicoecon Outcomes Res. 2023;15:443-58. https//doi.org/10.2147/
CEOR.S413546.

47. Anyanwu JC, Salami AO. The impact of COVID-19 on African economies:
an introduction. Afr Dev Rev. 2021;33(Suppl 1):S1-16. https://doi.org/10.
1111/1467-8268.12531.

48. Sia SBBMB, Prisca K, Jotham K, Zhao C, Hermane G, Babuna P. The eco-
nomic impact of COVID-19 on Africa and the countermeasures. Open J
Bus Manag. 2023;11(02):416-36. Available from: https://www.scirp.org/
journal/paperinformation.aspx?paperid=123050.

49. Kim JY, Ammann A. Is the "3 by 5"initiative the best approach to tackling
the HIV pandemic? PLoS Med. 2004;1(2):e37. Available from: https://journ
als.plos.org/plosmedicine/article?id=10.1371/journal.pmed.0010037.

50. Shayo EH, Murdoch J, Kiwale Z, Bachmann M, Bakari M, Mbata D, et al.
Management of chronic conditions in resource limited settings: multi
stakeholders' perception and experiences with receiving and provid-
ing integrated HIV, diabetes and hypertension services in Tanzania.

BMC Health Serv Res. 2023;23(1):1120. https://doi.org/10.1186/
$12913-023-10123-4.

51. Adeyemi O, Lyons M, Njim T, Okebe J, Birungi J, Nana K, et al. Integration
of non-communicable disease and HIV/AIDS management: a review of
healthcare policies and plans in East Africa. BMJ Glob Health. 2021;6(5).
https://doi.org/10.1136/bmjgh-2020-004669

52. Kivuyo S, Birungi J, Okebe J, Wang D, Ramaiya K, Ainan S, et al. Integrated
management of HIV, diabetes, and hypertension in sub-Saharan Africa
(INTE-AFRICA): a pragmatic cluster-randomised, controlled trial. Lancet.
2023;402(10409):1241-50. https://doi.org/10.1016/50140-6736(23)
01573-8.

53. Murdoch J, Curran R, Cornick R, Picken S, Bachmann M, Bateman E, et al.
Addressing the quality and scope of paediatric primary care in South
Africa: evaluating contextual impacts of the introduction of the Practical
Approach to Care Kit for children (PACK Child). BMC Health Serv Res.
2020;20(1):479. https://doi.org/10.1186/512913-020-05201-w.

54. Campbell JA, Kessler EA, Shenoi S. Pediatric Telerheumatology. In: Peoples
C, editor. Telerheumatology: Origins, Current Practice, and Future Direc-
tions. Cham: Springer International Publishing; 2022. p. 291-302. https://
doi.org/10.1007/978-3-031-00936-5_20

55. Khubchandani R, Av¢in T, Ravelli A. Towards telehealth delivery in pedi-
atric rheumatology practice. Pediatr Rheumatol Online J. 2023;21(1):145.
https://doi.org/10.1186/512969-023-00892-x.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.


https://doi.org/10.2471/BLT.21.287673
https://doi.org/10.2471/BLT.21.287673
https://doi.org/10.1080/09638288.2017.1323018
https://siapsprogram.org/wp-content/uploads/2016/07/16-111-WMS-for-Mali-format.pdf
https://siapsprogram.org/wp-content/uploads/2016/07/16-111-WMS-for-Mali-format.pdf
https://play.google.com/store/books/details?id=oBB1AgAAQBAJ
https://siapsprogram.org/wp-content/uploads/2018/01/A-Guide-for-Establishing-a-Standardized-Generic-Version-of-SIAPS-Pharmadex-Software.pdf
https://siapsprogram.org/wp-content/uploads/2018/01/A-Guide-for-Establishing-a-Standardized-Generic-Version-of-SIAPS-Pharmadex-Software.pdf
https://siapsprogram.org/wp-content/uploads/2018/01/A-Guide-for-Establishing-a-Standardized-Generic-Version-of-SIAPS-Pharmadex-Software.pdf
https://doi.org/10.2147/CEOR.S413546
https://doi.org/10.2147/CEOR.S413546
https://doi.org/10.1111/1467-8268.12531
https://doi.org/10.1111/1467-8268.12531
https://www.scirp.org/journal/paperinformation.aspx?paperid=123050
https://www.scirp.org/journal/paperinformation.aspx?paperid=123050
https://journals.plos.org/plosmedicine/article?id=10.1371/journal.pmed.0010037
https://journals.plos.org/plosmedicine/article?id=10.1371/journal.pmed.0010037
https://doi.org/10.1186/s12913-023-10123-4
https://doi.org/10.1186/s12913-023-10123-4
https://doi.org/10.1136/bmjgh-2020-004669
https://doi.org/10.1016/S0140-6736(23)01573-8
https://doi.org/10.1016/S0140-6736(23)01573-8
https://doi.org/10.1186/s12913-020-05201-w
https://doi.org/10.1007/978-3-031-00936-5_20
https://doi.org/10.1007/978-3-031-00936-5_20
https://doi.org/10.1186/s12969-023-00892-x

	A quantitative comparison between the essential medicines for rheumatic diseases in children and young people in Africa and the WHO model list
	Abstract 
	Background 
	Methods 
	Results 
	Conclusion 

	Background
	Methods
	Inclusions
	Exclusions

	Results
	Overview (Table 2)
	Comparison of national EMLs and STG’s to WHO model lists


	Discussion
	Conclusion
	Limitations

	Acknowledgements
	References


