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Context

In 2011, the World Health Organization
(WHO) Essential Medicines Programme
published a list of “priority medicines” they
considered essential for countries to achieve
the Millennium Development Goals in
child and maternal health [1]. This list
was a subset of the model Essential
Medicines List (EML), produced every 2
years by the WHO, which selects medicines
on the basis of public health relevance,
comparative effectiveness, safety, cost, and
regulatory status [2].

The WHO model EML is adapted for
use in Ghana by the Ghana National
Drugs Programme of the Ministry of
Health (MOH), and access to essential
medicines is now largely financed through
the National Health Insurance Scheme
(NHIS). This scheme was established by
the government of Ghana in 2003, and
covers over 60% of the population [3].
Membership of the NHIS is through
annual subscription, but free of charge to
those under 18, over 70, pregnant, or the
very poor, and members may access care
through accredited public and private
health care providers [4].

Following publication of the 2011
model EML it was noted that five of the
priority paediatric medicines were not
included in the 2010 Ghana EML: oral
zinc sulphate for acute diarrhoea, inject-
able artesunate for severe malaria, topical
chlorhexidine for preventing neonatal
cord sepsis, dispersible oral amoxicillin
for community acquired pneumonia, and
oral and injectable caffeine citrate for
neonatal apnoea [5].

Before adopting these medicines, the
Ghana National Drugs Programme

The Health in Action section is a forum for
individuals or organizations to highlight their
innovative approaches to a particular health prob-
lem.
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(GNDP) wanted to review the evidence
base and how it applied to Ghana, using a
transparent and evidence-informed ap-
proach, which further considered the local
priorities, feasibility, and resource impli-
cations. In this paper we report on how

stafl then wrote the summaries, following a
structure based on the work of the
SUPPORT collaboration, summarising
existing systematic reviews, rather than
conducting new reviews [6]. The summa-
ries addressed four main questions:

the GNDP did this, and the difficulties

experienced when interpreting and apply-

ing global recommendations to a national

context. ® What would be the public health
impact of introducing [drug name] in
Ghana?

® What are the resource implications to
the country of introducing it?

® What are the benefits and harms of
[drug name]?

About This Project

The National Drugs Programme first
prepared concise evidence summaries for
each of the five WHO “priority” medi- ® Is introduction currently feasible and
cines. These five summaries were then acceptable in Ghana?
used by the Ghana “Standard Treatment
Guidelines” expert review committee in
November 2011 (with representation from
the NHIS and GNDP), to facilitate an
open and informed discussion.

Training in the retrieval, appraisal, and
interpretation of systematic reviews was
provided for a selected team of Ministry of
Health staff by specialists from the Liver-
pool School of Tropical Medicine. These

For evidence of benefits and harms
participants searched the Cochrane Li-
brary and PubMed for existing systematic
reviews. When more than one systematic
review was found, the most reliable review
was chosen on the basis of an evaluation of
the search strategy and methods. When
the most recent review was more than 2
years old an additional PubMed search
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Summary Points

e This paper reports the experience of the Ghana National Drugs Programme as
they reviewed the international evidence base for five priority paediatric

medicines.

® Applying the global recommendations to Ghana was not straightforward for
any of the five medicines, regardless of the presence of high quality evidence of

important clinical benefits.

e Four main factors generated debate and uncertainty in the committee: (1)
effect unproven in African settings; (2) control group in trials not consistent
with current practice; (3) little evidence on cost and cost effectiveness; and (4)

limited supply chain.

e This project demonstrates why global recommendations should be presented
alongside transparent descriptions of the evidence base, allowing policy groups
to identify where, when, and how the interventions have been evaluated, and

any factors limiting applicability.

e As many policy questions are relevant across sub-Saharan Africa, and policy
makers are likely to encounter similar problems, we encourage regional
collaboration on health technology assessment, and sharing of information and

resources.

was conducted for recently published
randomized controlled trials. Confidence
in the methods of systematic reviews was
appraised using the AMSTAR checklist
[7], and confidence in the results was
appraised using the GRADE approach for
assessing the quality of evidence [8]. For
evidence on cost-effectiveness, participants
reviewed the NHS Economics Database
for economic evaluations relevant to each
medicine, and appraised the methods
using the CHEC-list [9]. The applicability
of the systematic reviews and economic
evaluations to Ghana was assessed follow-
ing the guidance of the SUPPORT
collaboration [10].

The potential public health impact of
mtroducing each medicine was estimated by
applying the relative mortality reductions
from trial data to the best available national
statistics for disease burden. A commentary
on the costs and feasibility of introduction
was prepared by reviewing international
price guides for potential suppliers [11,12],
comparing the new drug price to the
current alternative, and identifying any
additional system or educational require-
ments for successful introduction [13].

A brief summary of the findings of each
evidence summary is presented in Table 1.
The full summaries are available as on-line
supplements to this paper, and may pro-
vide useful templates for other countries.

Our Experience

Applying global recommendations to
Ghana was not straightforward for any of
the five medicines, regardless of the
presence of high quality evidence of
important clinical benefits (Table 2). We
have summarised the four key factors that
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generated debate and uncertainty in the
committee, and tempered automatic adop-
tion of the five medicines.

1. Applicability: Few of the Trials
Were Conducted in Africa

The applicability of the evidence base
for both zinc sulphate (for diarrhoea) and
chlorhexidine 4% solution (for cord care)
to Ghana was limited, as the majority of
available data came from Asian countries,
where the effects could reasonably be
expected to be different.

Zinc sulphate is recommended by the
WHO as an adjunct to oral rehydration
therapy for children with acute diarrhoea
[14]. However, of the 44 trials included in
the Cochrane review of zinc therapy, only
two were conducted in Africa, neither of
which demonstrated a clinical benefit [15].
In Asia, zinc appeared to shorten the
duration of diarrhoea but with significant
heterogeneity in the size of this effect. Sub-
group analyses suggests that the effect is
largest in children aged greater than 6
months with signs of moderate malnutri-
tion, and as a nutritional intervention this
has a logical consistency. It was on this
basis that the committee decided to
mtroduce Zinc sulphate in Ghana, where
malnutrition in some rural areas is above

30% [16].

2. Applicability: The Control Groups
Used in Trials Differ from Current
Practice

The applicability of the global evidence
base for chlorhexidine, and artesunate
(for severe malaria), was limited because
the control groups used in the primary

research were different to current practice
in Ghana.

Chlorhexidine was included on the
WHO list of priority medicines for appli-
cation to the umbilical stump to prevent
neonatal sepsis [1]. The published eviden-
ce evaluating chlorhexidine (available in
2011), was limited to a single large trial
from Nepal [17]. This trial had two control
interventions: soap and water and dry cord
care, whereas current practice in Ghana
most commonly involves the application of
alcohol: an intervention that has itself
never been evaluated. In addition, the
intervention in the Nepalese efficacy trial
was delivered via an intensive regimen of
post-natal home visits, which would be
neither feasible nor affordable in Ghana.
As a consequence, the committee consid-
ered the evidence insufficient to introduce
chlorhexidine nationwide at that time.

Similarly, most trials evaluating artesu-
nate have compared it to quinine, but in
Ghana, as in many sub-Saharan countries,
injectable artemether has become widely
popular due to the ease of intra-muscular
administration. Only a single trial in adults
from Asia has directly compared artesu-
nate with artemether and the result did
not reach statistical significance [18].

3. Cost and Cost-Effectiveness: Data
Not Available

The cost of introducing each medicine
was important for the committee, but
none of the WHO documents recom-
mending these five medicines included
advice or guidance on costs [1,14,19-21].

Searches of the NHS Economics Evalua-
tions Database found two economic evalua-
tions of artesunate versus quinine [22,23].
One of these presented a cost-benefit analysis
from three African study sites involved in a
large efficacy trial [24], and found artesunate
to be highly cost-effective in comparison to
quinine (an estimated US$123 per additional
life saved) [22].

Only one further cost-effectiveness evalu-
ation was available, for zinc sulphate, which
had limited applicability to Ghana [25]. This
evaluation concluded that the additional costs
of zinc sulphate were offset by gains in the
mothers’ time and productivity through
reduced illness duration. From a health
providers’ perspective, although a course of
zinc is relatively cheap (US$0.28), the burden
of diarrhoeal disease is such that drug costs
may be substantial.

4. Feasibility: Limitations with the
Current Supply Chain

The committee was concerned about
the harmful effects of changing national

May 2013 | Volume 10 | Issue 5 | 1001449



LOOY 6100 L"Pawd [euInol/| g1 '0L:I0p

punoj a1em
SUOI1eN[EAS DIWOUODD
10 s91ewnss dud oN

J11ddns
uo juepuadap bBuines
-1502 e juasaidal pjnod

punoj a1am
SUOIRN|EAS DIWOUO0S ON

PLEYWEL]

o]

swwelboid euejely |euoleN

uejeueys ayi 350> Aew
a1eunsaue 01 abuey)

'95e3s|Ip JO UIpPINg

3y 01 anp ybiy aq Aew
suonedidwi 921n0sal
oy ‘desayd A|pAneas

s1 ajeyd|ns duiz

40 9s1n0d e ybnoyyy

1onpoud 3jgeuns e jo
s191ddns |euoneussiul
ou Ajpuaund ase a1ayL

Ja11ddns 3jqeljas
e JO uonedyIudpI
uo juspuadag

eueyo ul 3|qisesy
9q 10u Aew Yd1ym ‘sawiry
XIS SWOY 18 PIAISIA dI9M
SISYIOW [el) SY) Ul UISS

10349 9y} dA3IYde O

Ja11ddns 3jqerjas
e JO uonedyIudPI
uo juspuadaq

uonesado uj mou
S| 2in1deynuew [ed07]

9|ge|leAeun

219m esoude |ejeuoau

JO U3PINQ JO SI1BWIIS d|geljd)
Janamoy ‘eueyn ul Ayijeriow
JuejUI JO 3sned Jofew puods
9yl paJapIsuod si Alnjewsald

Jewiuiw Ajqeqoid

eueyn ul Jeak
Jad sylesp |e1euoau 00Sy
0] dn juanaid 01 |ennualod

eueyn ul Jeak Jad
syiesp pooyp|iy> 00S’L 03
dn jusnaid 03 |enus1od

pajessuowsp A|gelja.
U39 j0u sey Ayjenow
PIIYD UO 19349 Uy

(22uapira Aujpnb aipiapow)
auljlAydoayy ueyy s1d9449-apis
1amay sey Alqeqoid suipyed
Kydoayy/ogade|d 0y pasedwod)

umouy| SUON
:uoisuadsns 01 pasedwo)

UMOUY| BUON  »
:191em pue
deos 4o ai1ed> piod Aip 01 pasedwod)

‘(22uapina Aljpnb aipiapow)

aejanbas |es16ojoinau wial-buo|
9sealdul 1,ussop A|geqoid

‘(aouapina Apnb ybry)

abieydsip |eudsoy je aejanbas
|eai6ojoinau saseanur Aybys o
:3uluinb 0y pasedwod

*(aouapina Apnb ybry) sdnoib
abe yroq ur Bunwon saseanu| e
‘(2ouapina Apnb moj) syluow 9
> pabe uaip|iyd u| esoylielp jo

uoneinp ayy aseainul Kely
:0gade|d 01 pasedwod

‘(22UapING

Aypnb a3p1apow) Kejpp anniubod
JO Ysul 8y sadnpai A|qeqoid
“(aouapina Apnb ybiy) aseasip
Bun| o1uoIYd JO YSU BY) SIdNPaY
‘(aouapina Apnb apiapow)
foueyur 1e] Aq Ajiqesip Jofew Jo<
y1eap Jo ysu 2yl sadnpas A|qeqoid

:og9de|d 0} pasedwod

‘sainjesadwal ybiy oy s|qndsdsns
ss9| pue uodsuely Joy AYNq ssa]
‘uonesabryal

10J pPa3uU ou YuM 3ji-jjays Jabuo
‘Aoeindoe asop panoidw|

:uoisuadsns 01 pasedwo)

‘(23uapina Aujpnb aipiapouw)
SUOI1294ul PJOD d1eISpoW

pue 219A3s sadNpas A|qeqoid
‘(2ouapina Ajpnb moy)
Aujeriow [ejeuoau adnpai Kepy

91em pue
deos 1o ai1ed> piod Aip 01 pasedwod)

(acuapina
Aypnb yb1y) AyjeIow S1PMOT

:3uluinb o0y pasedwod

*(9ouapina Apnb apiapow)
uonuINUjeW Y1IMm ua4p|iyd

u1 129)y9 Jabue| e sey A|geqold
‘(aduapina Aupnb moj) syluow 9
< pabe uaup|iyd ul esoyuieip
JO uoneinp ayy usuoys Kepy

:0gade|d 01 pasedwod

(Jw/aseq auiajjed bw
0L 03 judjeainbs {ju/bw oz
uoinjos |edo pue uondafuj)

ajea3Id aulayyed

(s191qe) 3|qisiadsip

paJods Bw gsz/6w 00S)
ujpIxowy

(uonnjos %)
suipixayiojy>

(433)nq ajeuoquediq
wnipos 9%¢g snid
uondaful 104 |eIA Bw 09)
jeunsayy

(Bw oz
s1a|qe)} a|qisiadsip palods)
ajeydins cuiz

suonesijdw) ad4nosay

Apqiseay

pedw] yijesaH
aliqnd |eliuajod

swaeH

sjyauag

(uone|nw.og)
aupipsy fiionid

‘S9lJewwins aouUapIAe eueyo Jo ?.mEEJm ‘L 9lqel

May 2013 | Volume 10 | Issue 5 | 1001449

PLOS Medicine | www.plosmedicine.org



T00Y617100 L pawd-euinol/L gL 0L:10p

“J21n1oejnueW [BD0] B AJ1Iuspl

0} suejd yum N3 3y} 01 pappe sem d1eild duldyeD)
‘12npoud auidyed umo a1vy) buuedaid

pue Huiodwi Ajpusind ale eueyn ul sjieudsoy
S,uaJp|Iy> AJera) swos jeyy pajou [sued ay|

*92uUapIAe Buinoddns jo yde|

e 0} anp pajdope jou sem uswibas pausuoys YL
“TW3 3Y1 01 pappe sem ujjjpIxowe 3|qisiadsiq
'suolsuadsns JaA0 sabejueape

150> pue dijewweiboid saey (s|euejewrniue se asn
ul ApeaJje) s19|qe1 9|qisiadsip 1ey) paaibe [pued ay|

'3|qe|ieAe e synsal 3say}

95U0 ulebe PaMaIASI 3] [|IM SUIPIXSYIO|YD pue edLyy
ul Aemiapun e s91PNIS SSOUSAIIRYS d|eds-abie]
*Ajleuoneu auipixaylojyd idope

031 91enbapeul 9USPIAS 3y} paIapIsuod [aued ay|

‘painsse s|

npoid a|qepioye ‘Aujenb ybiy e jo Ajddns s|qeljas
e [13un dpew 3q 10U ||Im dleunsape 03 abueyd ay|
‘eURYD UJ JUSWIIEDI} dUI| 1511} SB UOI1RIDPISUOD JO4
awwelboid [01U0) BLER\ BUBYD YIIM UOISSNISIP
10} pue N eueyD O} Pappe sem deunsauy
‘ajeunsaye

0} JouRyUI S| duluinb pue ‘auiuinb o3 jusjeainba
sieadde Jayiawaye eyl bunou Aq Ajpdasipul
pasedwod 219M JBYIDWAUE pue 31eUNSIUY

‘Seale |einJ pue uisyHou uj sieak s> pabe ualpjiyd
Buowe uonuInujew 4o s|aA3| ybiy AIaA Jo siseq ay3
Uo N3 Y} 03 Pappe J19M S313|qe} duiz 3|qisadsig
‘uopLINU[RW S}RISPOW JO SUbIS Yum

URJp[IYd Ul JUISISUOD 1SOW pue Isabie| I 109449 aY |

‘sauIpaw

40 sa0ud pue $921n0s OHM 2Y3 40 apinb adud |4dl ay:
Jayua ul paisy| s1onpoid 3|geins ou ale audy) Apusun) .

‘eaoude |ejeuosu

JO 92U3pIdUI 9Y) UO elep ueleueys Jo yae| e AQ payiwi|
SeM aulajyed Jo ash ayl jo 1oedwi syl Jo uonewnsy e

sy} woddns 01 95USPIAS BIM| YUM JusWIeas]

Jo uoneinp pue A>usnbaiy ul sbueyd e sapnpul

0S|e UOIIBPUSWIWO0I3] OHM Sy} ‘suoisuadsns JSA0
s)yauaq [edN3sIBO]| Jed)d 190 S13|qe) J|qIsIadsIp JIYM  *

‘euUeYD Ul 9d110eid JUSLND 0] JUBIBYIP SI [eu) d|buls
9yl ul sdnoib [011u0d BY) Agq paAldal aied plod Byl .
‘eueyD Ul 3|qIses} 3q 1ou Aew ydiym pouad [ejeu-1sod
9yl BuLINP SMSIA SWOY SAISUSIUI PIAJOAUL [BL) SIY| o
‘ledaN ul |euy 9|buis
© WOJJ SI SUIPIXAYJO|YD 10) SDUSPIAS 3|ge|ieAe Ajuo ay|

EEBN
1500 pue edw yijeay dijgnd [enualod ay) Jo salewlsd
SaHew win} ul Yalym ‘sjgerjaiun Jeadde epejew
219A3S JO A)je1IOW PUB DUSPIDUI JO SDIRWIISD UBIRURYD o
‘3jeunsalie bupnpo.ul
40 A1|IqISeay 10 1SOD BY) UO IDIAPE J3J0 0 JBPISUOD
10U S90P BUIPPIND JUSWIEI] BLER[RIN OHM dYL *
‘eueyon Ul sjeuejewiue djqeaful pasn Ajppim ysow
9y} JO aUO AJUSLIND S| J9YIDWISLIE ING PIIUSWNIOP |[9M S|
auluinb 19A0 d3eunsaue Jo Ajonadns 3yl JO ADUIPIAS AY|

‘uonejuswsa|ddns Jo 1ysuaq

QY1 Jo apniubew syl ul A11BUSH0IIBY JURDIUBIS S| BIBY] .
*A2UIDYIP dUIZ JO YSII d1eIIpPOW

18 sBUNI9S WOJ) S|el) UedLJY Ul US3S US3Q SeY 109))9 ON
*Aousiysp ouiz

JO XS ybiy 1e S2LIUNOD URISY WOJ) SI UYDJeasal [el) 1SON

‘[L] esoude jo uoiNjosal [1uN
Aliep 63/6w 0L-5 Aq pamojjoy ‘@sop Buipeo|
6%/6w g :edoude [eleUOSU JO JUSWILDI} 104

‘[0g] shep s o1 € oy
Ajlep 931m1 BY/bw gz :eluownaud pasinboe
AlunWwwod YiIm G Japun ualpjiyd ||e 104

‘(1] dwnis
qun 01 Ajiep A|ddy :sa1euoau |je o4 o

‘[61] paiessjoy Adesayy [eio |1un Ajlep usyl pue
‘sinoy g ‘sinoy | 1e ‘uoissiwpe uo 6y/6w 'z
‘elIREW DIDASS YUM G I9pUN UBIP|IYD || 04

‘[7L] sKep | oy Ajlep @duo bw Qg :esoyuielp
21Nk yum sieak | < abe uaipjiyd o4 .

skep {1 1oy Ajlep 9duo bw Q| :esoyuelp
91nde yum sieak | > pabe uaip|iyd o4

(Jw/aseq aulayed
Bw | 01 usjeAInbs
‘Jw/Bw oz uonn|os
|eio pue uondafu)
ajead aulayyed

(s3919e3 3|qissadsip
paiods bw sz
/B 00S) ulpRIXOWY

(uonnjos
%¥) auIpixayiojyd

(4ayng areuoqJediq
winipos %g

snid uonoaful 4oy |ein
bw 09) @reunsay

pa10ds) ajeydins >uiz

uois|aQ pue uoneIAPISUO) [dued

eueyo o3 aseg
2>UapIAg |eqo|D 3y) Buif|ddy ul paiajunodu3 swa|qoid

[924n0S] uonepusaWWOIdY OHM IU4IND

aupipay Aiiond

‘eueyo o} suollepuswwodal [eqo|b ay1 buifjdde swajgold *Z d|qelL

May 2013 | Volume 10 | Issue 5 | 1001449

PLOS Medicine | www.plosmedicine.org



policy before a reliable supply of a new
drug was assured.

Artesunate was recommended as the
first-line antimalarial for severe malaria in
Africa in a 2011 update to the WHO
Malaria Treatment Guidelines [19]. The
committee accepted the evidence base
provided, and the cost implications of
introducing artesunate described above,
but were concerned that if they authorised
a switch from quinine and artemether
(which are widely available and of good
manufacturing quality), to
(where the supply may be less reliable
and with added threat of fake drugs), this
may actually increase mortality from
malaria. The committee therefore added
artesunate to the Ghana EML but de-
ferred changes to the national malaria
guidelines until a reliable supply was
established. These feasibility concerns
were discussed at a global stakeholder
meeting in November 2011 [26].

Reliable international or national sup-
pliers were also limited for dispersible zinc
tablets, dispersible amoxicillin tablets, and
caffeine citrate [11,12].

artesunate

Project Outcome

Four of the five priority medicines were
approved by the expert committee for
addition to the Ghana EML: zinc sul-
phate, artesunate, dispersible amoxicillin,
and caffeine citrate. The fifth, chlorhexi-
dine, will be re-considered once the
ongoing African effectiveness studies have
been published.

Learning Points

Confident national decisions require
understanding and debate of the evidence-
base underlying global recommendations,
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plus additional consideration of national
conditions and resources.

To facilitate this, global recommenda-
tions should be presented alongside trans-
parent descriptions of the evidence base,
allowing policy groups to identify where,
when, and how the interventions have
been evaluated, and any factors limiting
wider applicability.

In addition, for interventions where fea-
sibility and affordability are likely to vary
from setting to setting, the WHO could
further assist national decision-makers by
providing implementation guidance on the
assessment of health system implications,
training and education requirements, and
country level cost analyses.

As many policy questions are relevant
across sub-Saharan Africa, and national
policy makers are likely to encounter similar
problems, we strongly encourage regional
collaboration on evidence evaluation, and
sharing of information and resources. We
hope this paper will encourage further
capacity building initiatives, which facilitate
and empower countries to make more
informed decisions, choosing the interven-
tions that are right for their context, and not
implementing unproven interventions.
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