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ABSTRACT

Objectives The epidemiological transition from infectious
to chronic diseases leads to novel challenges in African
health systems. The prevalence of diabetes mellitus (DM)
is increasing dramatically. Undiagnosed and undertreated
DM leads to numerous complications including end-organ
damage and death. Our objectives were to collect the best
locally generated evidence on DM interventions, identify
knowledge gaps and determine underexplored research
areas.

Design A systematic review and meta-analysis of
randomised controlled trials.

Participants and setting African patients in primary,
secondary and tertiary prevention, diagnosis and treatment
DM type 1 (DM1), type 2 (DM2) and gestational DM (GDM).
Outcome All-cause mortality, glycaemic control,
complications, quality of life, hospital admission, treatment
adherence and costs.

Data sources Articles published in MEDLINE Ovid,
CENTRAL, CINAHL, African Journals Online and African
Index Medicus and the International Clinical Trials
Registry Platform in English language without time
restrictions. The systematic search was last updated in
October 2020.

Results Out of 3736 identified publications, we included
60 eligible studies conducted in 15 countries, 75% were
conducted in urban healthcare settings, including 10 112
participants. We included 8 studies on DM1, 6 on GDM, 2
on pre-DM, 37 on mainly DM2 including 7 on DM-related
complications. The design of the studied intervention

was heterogeneous with a focus on educational
strategies. The other studies investigated the efficacy of
nutritional strategies including food supplementations,
pharmacological strategies and strategies to enhance
physical activity. Seven studies included interventions on
DM-related complications.

Conclusions Research activities increased in recent
years, but available evidence is still not representative

for all African countries. There is a big lack of evidence

in primary healthcare and rural settings, implementation
research, pharmacological interventions, especially in
poorer countries. Nevertheless, the identified studies offer
a variety of effective interventions that can inform medical
care and future research.

PROSPERO registration number CRD42019122785.
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STRENGTHS AND LIMITATIONS OF THIS STUDY

= This systematic review includes studies at the high-
est level of evidence to provide an overview of the
best available interventions to prevent, diagnose and
treat diabetes mellitus (DM) in the African context.

= Inclusion criteria are restricted to randomised con-
trolled trials conducted in African countries pub-
lished in English language with no restrictions on
time of publication.

= We performed a systematic search in four interna-
tional databases and updated the search in October
2020.

= The main aim of our systematic review is to provide
an overview of interventions for DM. Meta-analyses
are restricted to regularly reported results on hae-
moglobin A1c as strong clinical outcome indicator of
an efficient DM management.

= Limited external validity due to the origin from few
countries and urban areas, results concentrate on
glycaemic control due to short follow-up periods.

INTRODUCTION

Diabetes mellitus (DM) and other non-
communicable diseases (NCDs) are respon-
sible for a double burden in African countries
due to the epidemiological transition from
communicable to NCDs and resulting disabil-
ities and deaths."® In Africa, around 19.4
million adults are living with DM. Preva-
lence rates range from 4.7% in sub-Saharan
Africa (SSA) to 12.2% in the Middle East and
North Africa region.* Due to the increasing
prevalence of risk factors such as obesity and
westernised lifestyle, the prevalence of DM
is expected to increase by 96% in SSA until
2045.* Currently, about 50%-60% of adults
living with DM in African countries are undi-
agnosed.”® Low awareness as well as genetic
differences and lifestyle habits result in
very heterogeneous prevalence rates of DM
between different countries in Africa as well
as rural and urban regions.®” Undiagnosed
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and undertreated DM can result in organ damage, and
lead to complications like cardiovascular diseases, periph-
eral neuropathy, retinopathy and diabetic foot.”® More-
over, these factors attribute to substantial financial costs
for households and governments.” Recently, almost one-
fifth of COVID-19 deaths in African countries occurred
among patients with DM."’

The United Nations 2030 Agenda aims to reduce the
burden of premature mortality from NCD including DM
through improvement in prevention and treatment."
Proven and effective actions to prevent or delay the onset
of DM base on the empowerment of the population,
patients and healthcare providers.'”” Measures on DM
include early detection in primary healthcare settings, life-
style modifications including diet, physical activity and, if
necessary, medication. Primary prevention programmes
include lifestyle measures to reduce consumption of
sugar-sweetened beverages, mandatory detailed labels
on food packaging as well as education and awareness
campaigns to increase physical activity are crucial since
onset of DM can be detained.'” Moreover, health systems
must ensure technical and financial resources as well as
training of healthcare staff to recognise the symptoms of
DM, to perform and interpret diagnostic tests and provide
adequate treatment and care.’ Since patients with DM
need regular specialist assessment, a functioning referral
system is necessary.'* Concerning pharmacotherapy,
prioritisation of metformin, gliclazide and human insulin
is recommended.” Glucometers, needles and test strips
should be provided for people with DM.*

Only a fraction of patients in African countries have
access to the same treatment as recommended in high-
income countries.'® ' At the moment, most guideline
recommendations in low- and middle-income countries
(LMIC) are based on studies conducted in high-income
Western countries.'® These general management strate-
gies have to be adjusted to local contexts in African coun-
tries including environmental, cultural and social aspects
like the relatively young age of patients, coinfections,
long distances to healthcare facilities, traditional beliefs,
decision making in the families and socioeconomic
status. Furthermore, there is a huge genetic diversity on
the African continent.' *’

The purpose of this review was to collect the best
locally generated evidence, regarding preventive, diag-
nostic and therapeutic intervention on DM, as the lack
of evidence is one of the major challenges to prevent and
control DM in African countries. Therefore, we aimed to
address existing knowledge gaps and identify unexplored
research areas in the African context. This may support
the formulation of local evidence-based strategies to
systematically strengthen clinical and preventive capaci-
ties of healthcare systems in African countries.

METHODS
This systematic review follows the recommendations of
the Preferred Reporting Items for Systematic Reviews

and Meta-Analyses” and the methods described in
the Cochrane Handbook for Systematic Reviews of
Interventions.??

Inclusion criteria and exclusion criteria

This systematic review includes studies conducted in
African countries on the efficacy of interventions for
prevention, diagnosis and treatment of patients with DM
including pre-diabetes, type 1 (DM1), type 2 (DM2) and
gestational DM (GDM). Primary outcome was defined
to be all-cause mortality. Secondary outcomes included
glycaemic control (haemoglobin Alc, HbAlc, fasting
serum or plasma glucose, insulin resistance, oral glucose
tolerance test), quality of life, treatment adherence,
hospital admissions, complications of DM and resulting
costs (see table 1 for detailed inclusion criteria).

We included full-text publications on randomised
controlled trials (RCTs) (eg, individual RCTs, cluster-
RCTs and randomised cross-over trials) according to the
Consolidated Standards of Reporting Trials* published
in English language. We excluded international multi-
centre studies with less than 50% of sites in African coun-
tries to ensure that the study location was in Africa.

Systematic search

We performed a systematic search in electronic
bibliographic databases (MEDLINE Ovid, CENTRAL,
International Clinical Trials Registry Platform of the
WHO) as planned in the protocol and added a search
in CINAHL and regional electronic databases (African
Journals Online and African Index Medicus) (see online
supplemental file 1). All searches were performed
without time constrictions. The last search was conducted
in October 2020. Search strings were based on Medical
Subject Headings and terms on DM, Africa, a list of all
54 African countries and terms related to RCTs. All refer-
ences retrieved from the literature search were exported
into a reference manager software (EndNote).** Dupli-
cate references were identified in case of congruence of
authors, title, year and journal and thusly deleted. The
search strategy is available in online supplemental file.

Study selection and data extraction
Two authors independently checked titles and abstracts
based on the inclusion criteria (table 1). The full texts
of all potentially eligible papers were assessed for final
inclusion. All disagreements were resolved by discussion
until consensus was obtained.?" All reported information
on the following were extracted and checked by another
author:

» Publications, registration and design.

» Time and place (country, urban/rural setting and
healthcare setting).

» Study population (inclusion and exclusion criteria,
sample size and baseline characteristics on age,
gender, type and length of DM, body mass index
(BMI) and gylcaemic control at baseline).
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Table 1 Inclusion and exclusion criteria

RCTs, mainly conducted in African countries (at least 50% African countries in international

Design and setting studies)

Population
» Pre-diabetes

African patients in primary, secondary or tertiary prevention with a clinical diagnosis of

» DM type 1 (DM1, due to autoimmune B-cell destruction)
» DM type 2 (DM2, due to a progressive loss of adequate B-cell insulin secretion)
» Gestational diabetes (diagnosed in the second or third trimester of pregnancy that was not clearly

overt diabetes prior to gestation)
As described by the authors

Interventions

Comparison Placebo or standard care

All interventions to of prevent, diagnose and treat diabetes

Another intervention or the same intervention with a different dose or timing

Outcome Primary: all-cause mortality

Secondary:

» Glucose control (HbA1c, oral glucose tolerance test, insulin resistance, fasting serum or blood

glucose)
» Complications
» Quality of life
» Hospital admission
» Treatment adherence
Additional: costs at longest follow-up

Publications

Full-text publications according to CONSORT

CONSORT, Consolidated Standards of Reporting Trials; DM2, Type 2 diabetes; DM, diabetes mellitus; DM1, type 1 diabetes; GDM,
gestational diabetes; HbA1c, haemoglobin Alc; RCT, randomised controlled trial.

» Intervention and control groups with the number of
randomised participants per group and duration of
the interventions.

» Outcomes (classified into
non-specified).

» Results on preplanned outcomes within the longest
follow-up period with intervention effects with their
95% cCls and level of significance.

The study names were defined by the surname of the
first author and the year of the first full-text publication
of the results. We compared study and patient character-
istics across studies to ensure that each included study
represents a unique publication of study data. In cross-
over RCTs, only data from the first period were used.®

primary, secondary,

Quality assessment and risk of bias

Risk of bias was judged based on seven specific categories
(sequence generation, allocation concealment, blinding
of participants/personnel, blinding of outcome assessors,
incomplete outcome data, selective outcome reporting
and other sources of bias) of the Cochrane risk of bias
tool as ‘low’, ‘high’ or ‘unclear’.* Judgements were done
by two of the authors and all discrepancies were resolved
by discussion.

Judgements on blinding and incomplete outcome
data were based on the primary outcome of included
studies. Selective outcome reporting was defined as low
when the study protocol with predefined primary and
secondary outcomes was available and high when any
result of preplanned outcomes was missing. Incomplete
outcome data were judged as high when more than 10%

of randomised participants dropped out from analyses.
Other sources of bias were judged as high risk of bias
including missing reporting of sample size calculation,
no description of a primary endpoint, and relevant differ-
ences of main baseline characteristics between interven-
tion and control groups.22

Data synthesis

The results of all predefined outcomes were described.
Effect sizes on HbAlc for the longest follow-up period
were visualised in forest plots using RevMan.*® Negative
mean differences (MDs) describe lower HbAlc in the
intervention compared with the control group. Statisti-
cally significant results on HbAlc with MDs over 0.25%
for HbAlc were considered clinically relevant.”” Hetero-
geneity was interpreted based on the I? statistics as not
important (I* <30 %), moderate (30%-60%) and substan-
tial (I? >60 %).%

Patient and public involvement
There is no patient involved.

RESULTS

A total of 2865 references were identified from electronic
databases and 871 additional trials from the Clinical
Trials Registry Platform were checked. We evaluated 185
potentially eligible full-text publications and included 60
eligible studies in 68 publications in this review (figure 1
and online supplemental file).
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References identified through

electronic database (n=2865)

Medline: 2011

CENTRAL: 683 References on studies identified through register
CINAHL: 19 searching (n=871)

African register: 152

|

References screened after duplicates | References excluded (n=3399)
removed (n=3584)

Full-text publications were assessed for | | Full-text articles excluded (n=117)
eligibility (n=185) Other design or setting (n=28)
Other population (n=32)

Other intervention (n=8)

Other comparison (n=1)

Other outcome (n=7)

Other publication (n=41)

60 eligible studies included (68 publications)

Figure 1 PRISMA flow chart describing the process of
study selection. PRISMA, Preferred Reporting Items for
Systematic Reviews and Meta-Analyses.

Setting

In total 60 studies, which were conducted in 64 study
centres of 15 African countries; North Africa (33 studies
from four countries), West Africa (10 studies from three
countries), East Africa (seven studies from 7 countries),
Central Africa (3 studies from 2 countries) and Southern
Africa (11 studies only from South Africa) were included.
Two studies (Malek 2015 and Chraibi 2017) were
conducted in more than one African country and partially
conducted in non-African countries. Chraibi (2017) was
conducted in Egypt, Morocco, South Arabia and Vietnam.
Malek included four study centres in Algeria, Tunisia,
Egypt and South Africa. Those additional study centres
are presented in brackets behind the country names in
figure 2. Egypt, South Africa and Nigeria are the three
study centres included most often in this review (figure 2
and online supplemenal table 1).

Western Africa

Southern Africa

- South Africa: 10(+1)
DM1: 1

- Nigeria: 6
- Ghana 3

~ DM2: 5(+1) - Mall: 1
- GDM: 0 - DM2: 6
— Mixed: 4 — Mixed: 4

Eastern Africa Northern Africa

% of e

- Etiopia: 1 - Egypt: 26 (+2)
« Mauritius: 1 «» Tunesia: 1 (+1)
- Rwanda: 1 RCTs « Marocco: 1(+1)
- Tanzania: 1 included « Algeria: 0 (+1)
+ Mozambique: 1 - DM1:6
+ Zambia: 1 — DM2:13(+5)
- Kenya: 1 - GDM:3
- DM1:1 - Mixed: 6
- DM2: 4 — Prediabetes:1
- Mixed: 1 Central Africa
- Prediabetes: 1

- Cameroon: 2

- Congo: 1

- DM2: 3

Southern Africa Il Western Africa Il Northern Africa B Central Afica Bl Eastem Africa

Figure 2 Geographical regions, countries and type of DM
of the included studies. DM, diabetes mellitus; DM1, type
1 diabetes mellitus; DM2, type 2 diabetes mellitus; GDM,
gestational diabetes mellitus.

Seventy-five per cent of the studies (45/60) were set
in urban areas, 5% (3/60) were in rural areas only. The
setting of the remaining 20% (12/60 studies) was mixed
or remained unclear. The majority, 83% (50/60) of the
studies, were conducted in secondary and tertiary health-
care centres, while 17% (10/60) took place in primary
care settings.

Though the search had no time restrictions, the oldest
eligible study (Anderson 2001) was published in 2001.
More than 60% of the studies were published since 2015,
and 22% of them had been published in 2019 or 2020
(see online supplemental table 1.)

Design

Fifty parallel-group studies randomised individual partic-
ipants with DM. Six cluster randomised studies (Fairall
2016, Labhardt 2011, Mash 2014, Steyn 2013, Utz 2018,
Webb 2015) randomly assigned healthcare facilities to
intervention and control groups. In three randomised
cross-over studies (Abdulrhman 2013, Krawinkel 2018,
van der Hoogt 2017), each participant received different
interventions in a random sequence, and in one study
(Ghoneim 2013) each patient received two different
treatment doses for each eye based on a random alloca-
tion of eyes and doses.

Interventions for patients with pre-DM

Two studies randomised a total of 112 overweight or
obese patients (BMI 25-35 kg/m®) with pre-DM (HbAlc
5.7%-7.5%) and a mean age of 32.9 and 47.5 years (see
online supplemental table 1: Characteristics and results
of studies on patients with pre-DM available in online
supplemental file 1). These studies stated the efficacy
regarding glycaemic control of low and high volume,
high-intensity interval training strategies (RezkAllah
2019), and the consumption of bitter gourd to improve
glucose control (Krawinkel 2018).

Interventions for patients with DM1

A total of 8 studies were conducted including 595 patients
diagnosed with DM1 (Abdulrhman 2013, Elbarbary 2016,
Elbarbary 2018, Elbarbary 2020, Malipa 2013, Mohamad
2009, Salem 2010, van der Hoogt 2017) (see online
supplemental table 2: Characteristics and results of
studies on patients with DM1 available in online supple-
mental file). They mainly included children, adolescents,
and young adults with a mean age between 10.4 and
19.9 years. The mean duration of DM ranged from 3.5
to 8.6 years and the mean baseline HbAlc from 7.21%
to 9.52%. The studies investigated heterogeneous strat-
egies. Malipa 2013 showed the efficacy of weekly meet-
ings to improve treatment compliance, reduce impact
and worries about DM and improve general life satisfac-
tion in adolescents. Salem 2010 evaluated the efficacy of
two exercise programmes to reduce cardiovascular risk
with no relevant effect on glucose control. Three studies
investigated different nutritional strategies and stated
the beneficial effects of honey (Abdulrhman 2013) and

4 Sandholzer-Yilmaz AS, et al. BMJ Open 2022;12:¢050021. doi:10.1136/bmjopen-2021-050021

“ybuAdoo Aq pa1oa10id eyuy-uasyoes g1n 1e £202 ‘62 YdJeA uo jwod fug uadolway/:dny woiy papeojumoq "2zoz A8\ TT U0 TZ00S0-TZ0Z-uadolwag/9eTT 0T Se paysignd isiy :uado NG


https://dx.doi.org/10.1136/bmjopen-2021-050021
https://dx.doi.org/10.1136/bmjopen-2021-050021
https://dx.doi.org/10.1136/bmjopen-2021-050021
https://dx.doi.org/10.1136/bmjopen-2021-050021
https://dx.doi.org/10.1136/bmjopen-2021-050021
https://dx.doi.org/10.1136/bmjopen-2021-050021
https://dx.doi.org/10.1136/bmjopen-2021-050021
https://dx.doi.org/10.1136/bmjopen-2021-050021
https://dx.doi.org/10.1136/bmjopen-2021-050021
http://bmjopen.bmj.com/

camel milk (Mohamad 2009) on glucose control. Meals
with low fat and protein (van der Hoogt 2017) caused
less frequent hypoglycaemic events. Elbarbary 2016
showed the efficacy of a low-glucose suspension algo-
rithm during Ramadan to reduce the number of hypo-
glycaemic and hyperglycaemic excursions. Two studies on
food supplementation stated improved glycaemic control
with carnosine (Elbarbary 2018), but no benefit from a
vitamin B complex (Elbarbary 2020).

Interventions for patients with DM2

A total of 44 studies were conducted including 8881
patients suffering from DM2 or different diabetic illnesses
(see online supplemental table 3: Characteristics and
results of studies on patients with DM2 availble in online
supplemental file 1). Most studies included patients with
a mean age between 50 and 60 years, only four studies
included younger patients (Adjei 2015, EI Gayar 2019,
Matter 2020, Maharaj 2016). Most studies included more
females than males. These studies presented a wide
variety of patients in different stages of DM2 and general
conditions. They ranged from newly diagnosed DM (El
Gayar 2019, Labhardt 2011, Mostafa 2019, Owolabi 2019,
Somanah 2012), non-insulin dependency or oral insulin
therapy (Adibe 2013, Ali 2019, Fayehun 2018, Maharaj
2016, Malek 2015, Ragheb 2020) to durations of over
10 years with severe DM-related complications (Abaza
2017, Nteleki 2015, Tsobigny-Tsague 2018, El-Shakawy
2016, Ghoneim 2013, Saeed 2013, Yakoot 2019). Thus,
mean baseline HbAlc ranged from 6.75% to 11.1%. Most
studies included high proportions of overweight and
obese participants with mean BMIs ranging from 22.4 to
40.8 kg/m?.

Educational strategies

A total of 19 studies with 6942 patients and follow-up
periods between 2 and 14 months investigated the
impact of educational strategies on diabetes treatment.
These included providing information about lifestyle
modification measures, dietary recommendations,
drug-based therapy, DM-related complications and self-
management. Training sessions were provided based
on group-based educational sessions or individual treat-
ment plans by nursing staff or pharmacists and comple-
mented by lectures, discussion services, brochures,
newsletters, computer programmes, electronic commu-
nication devices and telemonitoring systems. Three
of these studies were led by nurses (Adibe 2013, Hailu
2018, Labhardt 2011) and two cluster randomised studies
trained nurses to expand their role in the treatment of
patients with NCDs (Fairall 2016) or aimed to improve
guideline implementation in the treatment of patients
with DM (Steyn 2013).

Three studies (Abaza 2017, Adjei 2015, Labhardt 2011)
reported results on treatment adherence. All strategies
lead to improved adherence, measured by improved
perception of patients to treatment recommendations
(Abaza 2017) or higher regularity of appointment

Education Control Mean Difference Mean Difference
Study ar Subgroup Mean _SD Total Mean SD Total Weight IV, Random, 85% CI 1V, Random, 95% CI
1.1.1End of follow-up
Abaza 2017 (Eayph 873 188 34 884 24 33 57% -011[1120490 T
Amendezo 2017 (Rwanda) 749 148 118 821 172 108 143%  -0F2[1.14,-0.30 -
Essien 2017 (Nigeria) 84 167 63 102 218 A1 84% -180[255-1.08] —
Mash 2014 (South Africa) 84 2 381 BB 22 475 175% -D40[0BE-012] -
Muchiri 2018 (South Aftica) 98 192 41 104 192 41 T4% -060[1.43023 T
Sodino 2017 (Nigeria) 71 2 56 77 2 A2 83% -0A0[126028] T
Takenga 2014 (Congo) 673 150 17 BB 135 14 54% 187291083 -
Tawdik 2016 (Egypl 75 08 107 812 08 107 186% -062[085-039] -
Webh 2015 (South Africa) 854 211 235 B76 222 191 144%  -0221-064,0.20] —T
Subtotal {95% Cl) 1038 1078 100.0% -0.66 [-0.94,-0.39] *
Heteroganeilty: Tau* = 0.10; Chi*= 21.97, ¢f= & (P = 0.005); F= 64%
Testfor overall effect Z= 4,66 (P < 0.00001)

1.1.2 Change until end of follow-up

Debussche 2018 (Mal) <105 209 70 -045 175 70 380% -0.90F1.54,-0.26] ——
Hailu 2018 (Ethiopia) 288 428 78 -267 358 64 297%  -0.31F160,089 ——
Thuits 2020 iKenya) 204 27 48 073 271 46 324%  -277F386,-1.69 I
Subtotal (35% CI) 196 180 100.0% -1.33[-2.65,-0.01]

Heteroganeily Tau* = 1.08; Chi*=10.67, ¢f= 2 (P = 0.005}; F= 81%

Testfor overall effect Z= 1.98 (P = 0.05)

1)

Figure 3 Results of educational strategies on HbA1c levels
or changes of HbA1c levels of patients with DM2. DM2, type
2 diabetes mellitus; HbA1c, haemoglobin A1c.

schedules (Adjei 2015, Labhardt 2011). Two studies
(Adibe 2013, Mash 2014) reported results on costs with
lower costs for patients receiving educational strate-
gies. Two studies reported fewer admissions to different
healthcare facilities (hospital or emergency room and
clinic visits) (Abaza 2017, Chraibi 2017).

Results on quality of life were reported in two studies
with follow-up periods over 12 months and conflicting
results. A structured self-care education programme by
pharmacists and nurses (Adibe 2013) improved quality of
life, but no benefit was shown after group education by
trained professionals (Mash 2014).

The majority of the educational strategies resulted
in lower mean HbAlc levels in the intervention groups
with a clinically relevant mean decrease of -0.66% (95%
CI -0.94% to —0.39%) and substantial heterogeneity
between results of different studies (1*=64 %) (figure 3).

Strategies to enhance physical activity

Five studies with 359 participants evaluated the efficacy of
different strategies to enhance physical activity on glucose
control. Strategies included counselling, setting goals and
training sessions with different intensities or both over
periods between 8 and 12 weeks.

Two studies were successful in lowering HbAlc where
patients were given goals to accumulate 10 000 steps per
day Fayehun 2018 or patients were allocated to rebound
exercise (Maharaj 2016). A third study investigated
the effects of aerobic exercise training and was able to
decrease fasting plasma glucose.™

Two other exercise interventions failed to reduce
HbAlc by incremental exercises compared with relax-
ation Van Rooijen 2004 or higher intensity of exercises
(Yan 2014) (figure 4). Results were not pooled due to
considerable heterogeneity with different directions of
treatment effects.

Physical education Control Mean Difference

Study or Subgroup Mean _ SD Total Mean SD Total IV, Fixed, 95%Cl IV, Fixed, 95% CI
Fayehun 2018 (Nigeria) 626 017 23 682 032 23 -056F071,-0.41] +
Maharaj 2016 (Nigeria) TAZ 118 45 B3A 135 46 17411 74,074 —
van Rooijen 2004 (South Affics)  B8S 3858 75 825 187 74 073[001,147] ——
‘Yan 2014 (Mozambique) 7223 Ell 77 253 10 0.00F1.751.74 D

-4 -2 2
Favours physical activity Favours control

Figure 4 Results of strategies to enhance physical activity
on HbA1c levels of patients with DM2. DM2, type 2 diabetes
mellitus; HbA1c, haemoglobin Alc.
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Pharmacological strategies

Three studies with 479 participants tested the efficacy of
pharmacological treatment strategies on glucose control
of patients with DM2. El-Haggar 2015 found ketotifen
and glimepiride an effective dual therapy. Malek 2015
described the non-inferiority of once-daily basal-bolus
insulin analogues and thrice daily insulin therapy. Distiller
2014 did not find an additional improvement with exen-
atide in addition to insulin and metformin therapy on
glycaemic control.

Strategies on food supplementations

Several different food supplementations were tested in
10 studies including 762 participants. Vitamin D, supple-
mentation had a positive effect on glycaemic control in
two studies (Ali 2019, Anyanwu 2016). Four studies tested
the effect of plant-based substances. Ginger powder
and balantines aegyptiaca (desert date) extract regimes
supported glucose control (El Gayar 2019, Rashad
2017). Nigella sativa (black cumin) oil capsules slightly
improved glucose control but were inferior to metformin
(Moustafa 2019). A regimen based on fermented papaya
did show beneficial results (Somanah 2012). Anderson
2001 and Matter 2020 showed positive effects of zinc/
chromium in chronic DM and zinc supplementation in
diabetic beta-thalassaemia major patients. The addition
of rutin and vitamin C did not improve the results of oral
antidiabetics (Ragheb 2020). The addition of l-carnitine
improved diabetic control achieved by glimepiride treat-
ment (ElI-Sheikh 2019).

Strategies on the treatment of DM-related complications
Seven studies with 351 participants and follow-up periods
between 3 and 12 months evaluated different strategies
to treat possibly DM-related complications including
periodontitis (3 studies), foot ulcerations (2 studies) and
macular oedema (2 studies).

El-Makaky 2020 and Tsobgny-Tsague 2018 described
the benefit of immediate vs delayed non-surgical peri-
odontal interventions on glucose control and El-Sharkawy
2016 stated the effectiveness of propolis as an additive
in periodontitis treatment. Two studies stated a benefit
of combined phototherapy and podiatric management
(Nteleki 2015) and an additional local ointment applica-
tion of royal jelly and panthenol (Yakoot 2019) on the
healing of lower extremity ulcers. Ghoneim 2013 and
Saeed 2013 tested different diabetic macular oedema
treatment strategies. Both studies described gener-
ally positive treatment effects but also considerable
adverse events including rise of intraocular pressure and
glaucoma.

Interventions for patients with DM in a pregnant woman

Six studies included a total of 574 pregnant women
at increased risk for gestational DM (GDM) (Embaby
2016), with newly diagnosed GDM (Utz 2018, El-Shamy
2018, Ashoush 2016) or with newly diagnosed GDM or
pre-existing DM (Beyuo 2015, Ibrahim 2014) between the

20th and 34th week of pregnancy. The mean age ranged
from 24.2 to 33.3 years (see online supplemental table 4:
Characteristics and results of studies on pregnant women
with DM available in online supplemental file 1).

Three studies (Ashoush 2016, Beyuo 2015, Ibrahim
2014) with 289 participants examined metformin as an
additional medication to insulin in comparison to insulin
therapy only. Effects on glycaemic control of metformin
supported therapy ranged from a relevant decrease
(Ashoush 2016) to no effect on fasting plasma glucose,
but beneficial effect on 2-hour plasma glucose in a 75 g
OGTT (Beyuo 2015) in women without insulin resistance.
Adding metformin to insulin therapy of pregnant women
with insulin resistant diabetes was associated with several
benefits concerning the time of hospital stay, reduced
occurrence of maternal or neonatal hyperglycaemic,
less neonatal intensive care unit admissions and reduced
cases of respiratory distress syndrome (Ibrahim 2014).

The other studies (285 participants) investigated non-
pharmacological interventions. The tested interventions
were aerobic exercise programme (treadmill walking)
(Embaby 2016), acupressure (El-Shamy 2018) and
screening for GDM, followed by nutritional and exercise
counselling for positive tested women (Utz 2018). The
aerobic exercise programme resulted in a relevant reduc-
tion of fasting plasma glucose until delivery (Embaby
2016). The acupressure intervention did not manage to
show a benefit regarding glycaemic control (El-Shamy
2018). Screening, counselling and intensive follow-up
were able to improve glycaemic control and reduce the
number of newborns with macrosomia (Utz 2018).

Potential biases

None of the included studies was categorised as low risk of
bias in all seven domains only (see online supplemental
table 5: Judgement on risk of bias available in online
supplemental file).

The most common restriction on study quality was
found in the domain performance bias due to a lack
of blinding of participants and personnel in 48 studies.
Detection bias due to blinding of the outcome assessors
was judged as high or unclear in 38 studies. Fourteen
studies with high risk of bias due to no blinding of partic-
ipants and personnel, reported adequate methods to
ensure blinding of the outcome assessors.

Another frequent problem was an incomplete anal-
yses of outcome data in 26 studies defined as a loss to
follow-up over 10% of randomised participants or per-
protocol analyses.

In 23 studies, a protocol was available. Risk of bias due
to selective outcome reporting was judged as low in 15
studies. High risk of bias, meaning lack of reporting of
results of some preplanned outcomes was judged in eight
studies (Abdulrhman 2013, Beyuo 2015, Elbarbary 2020,
Matter 2020, Owolabi 2019, Somanah 2012, Utz 2018
Yakoot 2019).

In the domain sequence generation, two studies were
assessed as high risk. El- Nteleki 2015 randomised only
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seven patients into three different treatment groups.
Shamy 2018 used a non-probability sampling method on
the basis of the hospital admission code and was subse-
quently judged as high risk in domains sequence genera-
tion and allocation concealment.

In 31 studies, we identified further methodological
limitations including missing reporting of information
on sample-size calculation, definition of primary and
secondary target criteria, relevant differences regarding
baseline characteristics or reporting of intermediate
results only.

DISCUSSION

This systematic review describes interventions from 60
studies to summarise the available randomised trials on
to prevention, diagnosis and treatment of DM with a total
of 12 113 participants from 15 African countries. Several
promising interventions were identified that can be used
in settings with limited resources or involved locally avail-
able materials. Despite a trend of increasing research
activity in recent years, many areas of diabetes research in
African countries are still underexplored leaving knowl-
edge gaps that should be tackled in the future.

Scarcity of randomised DM trials in African countries

While 60 included randomised trials are not nothing it also
means an average only slightly higher than 1 randomised
DM study per country for all types of diabetes that has
ever been conducted and published. Only two studies on
prediabetic interventions have been conducted, despite
a clear need and aim to tackle early to avoid the future
DM burden that is expected to arise.'” Implementation
research, considered important in addressing know-do
gaps in real-world settings, especially in primary care
settings are still very rare.” Implementing evidence-
based care while observing, evaluating and publishing its
result deems crucial in the massive challenge of creating
diabetes care infrastructure for millions of diabetes
patients. Nevertheless, 43 of the 60 studies have been
conducted since 2015 demonstrating at positive trend of
research activity.

Rural versus urban, primary versus secondary care and
geographical disparities

Three out of four studies were set in urban areas and
only 5% (3/60) were set in rural areas only. Despite
decreasing population shares over the last decades, still
almost 60% of people in SSA are living in rural areas with
rising absolute numbers (currently about 667 million).*
Despite diabetes being considered to be associated with
westernised lifestyle more prevalent in urban areas, preva-
lence rates in rural areas are still high, in some parts even
higher.” **

Moreover, the majority (83 %) of the studies were
conducted in secondary and tertiary healthcare centres,
leaving less than one-fifth in primary care settings were
most routine and day-to-day diabetes care should be

carried out to support people in their everyday life
with this chronic long-term illness to prevent long-term
consequences.

Another considerable aspect is the geographical distri-
bution of the conducted studies. Almost half (46%) of
the included trial were conducted in Egypt, the country
ranking second on the African Infrastructure Devel-
opment Index 2018 with the highest prevalence in
Northern Africa.”® South Africa, ranking fourth on the
index, contributed another share of 18% (11 studies) (7).
Almost three-quarters of the studies were set in the top 10
ranking countries on that list, all Northern and Southern
Africa leaving huge blank spaces in Central, Western and
Eastern Africa including countries with high prevalences
including Kenya and Zimbabwe and pointing to both the
infrastructural necessities of research as well as the struc-
tural development that is still ahead before to increase
research activity.” The broad majority of included studies
was conducted in urban settings, this is likely due to the
better healthcare infrastructure and thusly the increased
practicability of research. Healthcare workers, including
doctors and nurses, seem to prefer providing services in
urban areas leading to an even higher deficit of health-
care access in rural areas. The consequence is limited
generalisability of the results on the needs of the rural
population.

Screening strategies to diagnose DM and its complications
The rate of undiagnosed patients with DM is estimated
to be between 3.9% in SSA* and 12% in North Africa.*
This might be related to genetic disparities in the devel-
opment level of the healthcare system and awareness in
the general population.'” The high rates of undiagnosed
DM highlight a high need for research on and implemen-
tation of DM screening strategies in the African context.
We identified two studies’ ™ investigating primary care
strategies to detect and manage women with GDM?’
and screen diabetic patients for complications.*” The
observed GDM prevalence of 23.7% among pregnant
Moroccan women underlines the importance of regular
screening and management to enable early interven-
tions at a primary care level (37). A diabetic population
receiving primary care found a high rate of complica-
tions including retinopathy, maculopathy, neuropathy,
nephropathy, possible infarction and severe erectile
dysfunction.”**

Intervention for patients with pre-DM for primary prevention
of DM

We identified two studies patients™ ™ with elevated blood
glucose levels below diagnosis criteria of DM improving
glucose levels via interval training bitter gourd, a plant
with antidiabetic properties that is consumed in many
Asian as well as some African countries. Both studies
offer effective strategies, but further research is necessary,
exemplarily on early educational strategies, as a measure
of patient empowerment and early tackling of DM.*

41 42
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Educational strategies for patients and healthcare providers
Education is essential for effective diabetes control. It
must be accomplished at, personal (patient empowe-
ment), community (raise the awereness of the disease and
its risk factors) and healthcare provider level (training of
medical staff to diagnose, monitor and treat it correctely)
to manage the rising burden of diabetes.**

Due to complex challenges for patients with DM and
healthcare providers, educational campaigns are neces-
sary to support healthcare providers and empower
patients to manage their disease-associated decisions,
lifestyle habits and medication use. Best benefits are
proposed to be achieved by continuous individualised
education, guided by patients’ concerns, preferences and
needs.'* **

Several studies on DM2,""® DM1* and GDM" investi-
gated long-term interventions to support patient empow-
erment based on improved knowledge, motivation, and
capacity to take control of their disease.'” Three studies
trialled nurse led*” ** ** % and two studies investigated
strategies to train healthcare providers in the manage-
ment of patients with DM.% % Improvement of patient
empowerment improved adherence and glucose control,
fewer admissions to healthcare facilities and lower costs.
Only two studies reported on the quality of life with
heterogeneous results.*” %0 %

Currently, the COVID-19 pandemic has forced all
nations to implement alternative, oftentimes digital strat-
egies including telemonitoring and teleconsultation to
continue care of NCDs.”* The application of telemedi-
cine in DM management showed beneficial results.”® ©
Lifestyle focused messages might be an effective low-cost
option to keep patients motivated to adhere to healthy
lifestyles and further research seems advisable.®

All included studies were adapted to local contexts and
the trialled strategies hold the promise of adaptability
to healthcare systems in other African and LMIC. More-
over, the tasks of nurses in NCD care could be reshaped
and expanded in countries with comparably few physi-
cians in order to improve DM diagnostics, treatment and
education.

Strategies to increase physical activity

As in the literature (GDM,67 DM1%% and DM27° ™! ), exer-
cise therapy generally showed positive effects (DM2,% e
DMI,76 GDM77) on glycaemic control. Exemplarily, 4
weeks by setting the goal to accumulate 10 000 steps per
day significantly reduced HbA1C levels.” Due to limited
follow-up periods, itis advisable to target long-term adher-
ence to these strategies in future research.

Pharmacological strategies

Currently, the available research on pharmacological
interventions for DM is sparse in Africa. We identified
only six studies (three on DM2,%% three on GDM®'~)
testing pharmacological interventions as a central part
of DM care'* despite known differences between African
and European Americans." This might be attributable

to our criteria excluding international studies with less
than 50% of the sites in African countries.*™ Many
major multicentric pharmacological studies only have few
study centres in Africa. Nevertheless, in-depth research
into differing effectiveness of diabetic medications is still
lacking. reported the usability and safety of a basal-bolus
insulin regime with stepwise intensification in an African
setting The efficacy of basal-bolus insulin regimes,
as an easy to handle, practical DM treatment option
was successfully tested by” * and has been previously
described in other settings.” *' Further research should
consider regional contexts like availability of medication,
practicability of the medication (eg, insulin needs proper
storage”™ %) lifestyle habits and genetic aspects.”*
Consideration of findings on African American cohorts
seems advisable.”®

Strategies on nutrition and food supplementations
Nutritional and food supplementation interventions can
successfully be used supporting pharmacological care or
in early and pre-DM stages improving glycaemic control,
lipid profiles and management of DM-related complica-
tions.” 1% In this review, nutritional interventions,41 HI-113
including long-term consumption of honey,'"
milk'"® and a low fat and protein content of meals
with positive effects on metabolic control. Camel milk,
traditionally used for treatment of DM in arid areas of
Africa and Asia, improves glycaemic control, reduces
insulin requirement and limits diabetic complications."™*
Rashad''® stated the beneficial effects of balanites aegyp-
tiaca (desert date) extract on glycaemic control. This
evergreen tree is common in arid regions in Africa and
was traditionally used in Egyptian traditional medicine.'"®

Several food supplementations (zinc-gluconate117 and
18 supplementations, ginger powder,119
Nigella sativa oil capsules,'® L-carnitine,'*' L-carnosine'**
as well as vitamin B, C or D supplementation® '*"'*°) had
positive effects on glycaemic control.

camel
118

zinc-chromium

Strategies on the treatment of DM-related complications
Three studies tested the role of periodontitis treatment
in diabetic patients.”**"'*® Tsobgny-Tsague et al'*® and
El-Makaky and Shalaby'*® described the importance of
early treatment start, resulting in favourable patient
outcomes in periodontal health and glucose control.
El-Sharkawy et al'*’ found propolis to be a favourable
addition to planing and scaling. In an Ethiopian cohort,
only 21% of patients with DM received oral health
screening.'® The WHO regards oral health as a crucial
component of healthcare with 12%-14% of 35-44 years
Africans suffering from periodontitis."”

Treatment options for diabetic wounds were tested
in two studies.””" '** Phototherapy in addition to usual
care was first trialled in an African cohort of patients
suffering from diabetic foot ulcers, showing benefi-
cial wound healing outcomes. Similar results were
described in other settings."”® The addition of propolis
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to usual care regimes showed improved wound healing.
These findings are supported by studies from other
settings.'** 1%

Strength and limitations

The external validity of this systematic review is limited
by the focus on a limited number of countries and urban
healthcare setting. The included studies were set in 15
of the 54 African countries with a focus on the North
African region, especially Egypt. Egypt is the country with
the highest known prevalence of DM in the African conti-
nent.*” This might be related to economic expansion and
urbanisation, but also due to specific dietary issues (eg,
white bread, polished rice, transfats), reduced physical
activity due to prohibition of exercise in public places,
shortage of exercise facilities, poor physical education
in schools. Poor diet and physical inactivity are causing a
high rate of overweight and obesity among the Egyptian
population.'*

Our preplanned primary outcome was mortality which
was not reported in any of the included studies. Since
DM is a chronic disease with a slow progression and long-
term development of organ damage, the survival time
is higher than the follow-up time of most of the studies.
The included studies looked at long-term treatment strat-
egies rather than treatment for acute hypoglycaemic
or hyperglycaemic events that can lead to acutely fatal
events. Nevertheless, long-term glucose control, being
represented by the HbAlc value is one of the strongest
clinical-outcome indicators of efficient DM management
and health outcomes.'™ It is easy to measure and serves as
arepresentation of the individual’s average blood glucose
levels in the previous 3 months."* Furthermore, it is up
to discussion if improvement of glycaemic control based
on blood glucose measures like HbAIC are necessary the
best strategic in LMIC or if diabetes complications are
more effectively prevented by targeting blood pressure or
blood lipids.'*®

Next, this review does not include non-randomised
study types including prospective cohort trials or quali-
tative research, probable not taking into account the
evidence that has been accumulated. Nevertheless, our
aim was to search for randomised trials, since these study
types, if conducted well, have a high evidence quality,
allowing to minimise biases. Moreover, many of the
studies included had a high risk of bias.

This systematic review includes studies as the highest
level of evidence to investigate the benefits and harms
of interventions.'”™ We included studies published
in the English language without time restrictions.
Language bias was shown to be unlikely. Despite the
high linguistic diversity on the African continent,
the languages mostly spoken are English, Arabic and
French.'* Eventually, we did not exclude any study
due to the publication language, but we might have
missed studies from journals that are not listened in
searched databases.

CONCLUSION
This systematic review shows an increasing number
of studies due to the rising prevalence and awareness
of DM in African countries. However, the number of
high-quality studies is still low and emphasises knowl-
edge gaps and underexplored research areas. Available
studies are not representative of all African regions
and were mainly conducted in urban areas of higher
developed countries. Especially primary care settings
and implementation research are underrepresented.
An improvement of the prognosis of patients with
DM in Africa requires adequate technical and finan-
cial resources, training of healthcare staff and the
implementation of comprehensive strategies to
improve early diagnostics, adherence to medical treat-
ment and subsequent regular checks. The identified
studies offer a variety of effective approaches as a basis
for local guidelines in the different fields of action in
DM care adjusted to regional circumstances.
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Studies on patients with pre-DM

Study name Setting Population

registration Place, Inclusion / Exclusion criteria Characteristics
number setting and

Design time

Intervention vs. Control
Description with duration

Outcomes
Primary and secondary

Results

Longest follow-up period with
intervention effects (IG vs. CG) with
SD, 95%-Cl or p value

Strategies to enhance physical activity

RezkAllah Egypt, Pre-DM, 25-45 yrs, BMI of n=60

2019 urban 25-30 kg/m2, HbA1C 5.7- 45 % females

ACTRN126170 6.4%, fasting glucose 100— age (yrs): 32.945.5

00631303 07/2017- 125 mg/dL, sedentary BMI (kg/m?): 28.3+1.4
01/2018 lifestyle

RCT

No history of diabetes,
cancer, prediabetic
neuropathy, stroke,
pulmonary embolism, or
severe musculoskeletal
problems restricting physical
activity

1G2 (n=20):

High-volume high
intensity interval training,
40 min/session

vs.

1G1 (n=20):

Low-volume high
intensity interval training,
25 min/session

Both with 90 % HR
maximum, 3 times/week
CG (n=20):

No exercise intervention
Duration: 12 weeks

Primary: HbAlc
Other: fasting glucose

After 3 months

HbA1lc (%):

Benefit for IG2 and IG1: Benefit for IG:
4.87+0.34 (-26 %) vs. 5.13+0.57 (-
14.5 %) vs. 6.2510.48 (+3.38 %)
(p=0.0001)

fasting glucose (mg/dL):

Benefit for IG2 and IG1: 90.8+4.13 (-
17.8 %) vs. 93.844.16 (-13.2 %) vs.
103.8+7.21 (+2.9 %) (p=0.0001)

Strategies on nutrition

Krawinkel Tanzania, Individuals with pre-DM n=52

2018 urban age (yrs): 30 -65, 55% female

DRKS FPG 5.6-6.9 mmol/I (100- age (yrs): 47.548.7

00005131 10/2013- 125 mg/dL) on 2 days or on HbA1lc (%):5.85+0.43
03/2014 one day + HbA1c 5.7-7.5 %, FPG: (mmol/l):

Cross-over- BMI 27-35 kg/mz, BP 90/60- 5.34+0.49

RCT 160/110 mmHg, waist BMI (kg/m?):29.6+2.2

circumference > 80/90 cm for
women / men

No chronic disease, taking
regular intake of medication,
identified glucose-6-
phosphatase-dehydrogenase
deficiency, heavy alcohol
consumption, pregnancy,

IG/CG (n=30):

started with bitter gourd
supplementation (2,5 g)
over 8 wks, followed by
placebo over 8 wks

vs.

CG/IG (n=31):

first placebo over 8 wks,
followed by bitter gourd
over 8 wks

washout period: 4 wks
Duration 8 weeks

Primary:
FPG

Secondary:
HbA1lc, Insulin, SBP, DBP,
lipids

after 8 wks
FPG (mmol/I):
Benefit for IG/CG: MD 0.31 (0.08-0.54)

HbAlc: (%):
No differences (MD 0.05)

Sandholzer-Yilmaz AS, et al. BMJ Open 2022; 12:e050021. doi: 10.1136/bmjopen-2021-050021
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Study name Setting Population Intervention vs. Control Outcomes Results
registration Place, Inclusion / Exclusion criteria Characteristics Description with duration ~ Primary and secondary Longest follow-up period with
number setting and intervention effects (IG vs. CG) with
Design time SD, 95%-Cl or p value

lactation

BMI: Body mass index; CG: Control group; CG/IG: Crossover from CG to IG; Cl: Confidence interval; DBP: Diastolic blood pressure; DM: diabetes mellitus; FPG: fasting plasma glucose;
HbAlc: haemoglobin Alc; IG/CG: cross over from IG to CG; IG: intervention group; n: number of participants; MD: mean difference; RCT: randomized controlled trial; SBP: Systolic blood
pressure; SD: Standard-deviation; wks: weeks; yrs: years

Supplementary Table 1: Characteristics and results of studies on patients with pre-DM
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Studies on patients with DM1

Study name Setting
registration Place,
number setting and
Design time

Population

Inclusion / Exclusion criteria

Characteristics

Intervention vs. Control
Description with duration

Outcomes
Primary and secondary

Results

Longest follow-up period with
intervention effects (IG vs. CG) with
SD, 95%-Cl or p value

Educational strategies

Malipa 2013 Zambia

RCT

DM1, 16-19 yrs

n=40

55% females

16-17 yrs: 35 %
18-19yrs: 65 %
Compliance: worse in
1G 26.4 vs. 14.6
(p=0.001)

Impact of diabetes:
20.5

Worries about
diabetes: 20.5
Satisfaction with life:
20.5

IG (n=20): 1 meeting /wk

over 8 wks

CG (n=20); waiting list

Duration: 8 wks

Compliance to treatment
(Rating scale for
compliance)

Quality of life (impact and
worries about diabetes,
satisfaction with life)

After 2 months:

Compliance: better in IG (11.0 vs. 30;
p<0.001)

Impact of diabetes: better in IG (16.8
vs. 24.2; p=0.045)

Worries about diabetes: better in IG
(14.32 vs. 26.68; p=0.001)

Satisfaction with life: better in 1G (28.5
vs. 12.5; p<0.001)

Strategies to enhance physical activity

Salem 2010 Egypt,
urban
RCT
02/2009-
11/2009

DM1 for 23 years, 12-18 yrs,
HbAlc 27.5 % for 26 months

no significant diabetic
complications limiting
exercise like, uncontrolled

hypertension, diabetic keto-

acidosis, severe

n=196

61.7 % female

age (yrs): 14.78 £ 2.31
HbAlc (%): 8.7+1.7
duration of diabetes
(yrs): 4.6 +1.9

hypoglycemia within the past

3 montbhs, patients on lipid
lowering therapy

IG2 (n=73):

attended exercise
sessions three
times/week

Vs.

IG 1 (n=75): attended
exercise sessions once
times/week

vs.

CG (n=48): no exercise
Duration: 6 months

glycemic control, plasma
lipids values, blood
pressure, severity and
frequency of
hypoglycemia,
anthropometric
measurements and
insulin dose

Change over 6 months:

HbAlc (%):

Benefit for IG2 and IG1:
7.8+1.0vs.81+1.1vs.89+1.3%
(p=0.2)

Strategies on nutrition

Abdulrhman Egypt,
2013 urban,
NCT01554566 tertiary care

Cross-over 01/2010 -

DM1, age > 2 yrs,
HbAlc< 10 %

no renal or hepatic
impairment, coexisting

n=20

50 % females

age (yrs): 11.3+4.3
duration of diabetes
(yrs): 4.7¢4.5

IG/ CG (n=10):

Honey consumption
(0.5 ml/kg body weight
per day)

Vs.

Primary: serum lipids, c-
peptide

Secondary:
anthropometric measures
(e.g. BMI), fasting and 2h-

After 12 weeks: (IG/CG vs. CG/IG):
HbAlc (%):

» Benefit with CG/IG: 6.7+0.9 vs. 5.9+0.8
(p<0.01)

» no differences in change in period 1: -

Sandholzer-Yilmaz AS, et al. BMJ Open 2022; 12:e050021. doi: 10.1136/bmjopen-2021-050021
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Study name Setting Population Intervention vs. Control Outcomes Results
registration Place, Inclusion / Exclusion criteria Characteristics Description with duration ~ Primary and secondary Longest follow-up period with
number setting and intervention effects (IG vs. CG) with
Design time SD, 95%-Cl or p value
RCT 10/2011 diseases or therapies that HbAlc (%):7.21+0.76  CG/IG (n=10): changed postprandial glucose, 5.83 £ 13.66 vs. 2.94+8.82 (p=0.105)
may affect body weight or fasting glucose after 12 wks and received  HBAlc, serum lipid profile  Fasting glucose (mg/dl):
serum lipids (mg/dl): 154.5+22.5 than honey » benefit with CG/IG: 142.7 £26.6 vs.
Duration: 12 wks. 116.7+£19.4 (p<0.01)
benefit with IG/CG in period 1:-21.51 +
10.84 vs. -0.08+5.14 (p=0.001)
Mohamad Egypt, DM1, age 17 to 20 yrs n=64 IG (n=27): Not specified: After 16 wks
2009 urban 30 % female camel milk (500 ml) HbAlc, human C-peptide, HbAlc (%):
no acute metabolic age (yrs): 19.916.8 +usual care lipid profile, serum Benefit for IG: 7.16+1.84 vs. 9.59+2.05
RCT complications like diabetic HbAlc (%): 9.52+2.08  vs. insulin, anti-insulin fasting glucose_(mg/dl):
ketoacidosis, hypoglycaemia, fasting glucose CG (n=27): antibodies, creatinine benefit for IG: 227.2+17.7 vs.

cardiovascular events, renal

(mg/dl): 228.7+13.5

usual care for diabetes

clearance, albumin

98.9+16.2

or acute infections BMI (kg/m?): (i.e. diet, exercise, insulin  extraction in 24 h urine,
18.82+3.01 mixtard) BMI, Diabetes QoL score,
Duration: 16 weeks fasting glucose

van der Hoogt  South Africa DM1, age 4-17 yrs on insulin n=32 IG1 (n=22): primary: peak sensor Change over 12 weeks
2017 pump therapy, HbA1c>9,6% 41% female 1 home-based_low fat and  glucose value post-meal, Occurance of hypoglycaemic events:

for >3months, BMI/age age (yrs): 10.444.0 protein meal time to peak sensor 7 (32 %) vs. 1 patients after IG1 vs. IG2
cross-over z.score -1 to < 3, total daily HbA1lc (%): 8.2+0.8 vs. glucose, time of first and
RCT insulin use of >0,5 u/kg duration of Diabetes IG2 (n=22): largest correction bolus,

no remission of diabetes,
smoking, coeliac disease,
cystic fibrosis, diseases or
medication that are
associated with delayed
gastric emptying or altered
digestation, glucocorticoids,
oral diabetic drugs, no acute
ilinesses

(yrs): 3.5 (1.5-8.0)

1 high fat and protein
meal with identical
carbohydrate content
two meals were
consumed at dinner time
(18:00) under parental
supervision at least 1 day
apart within one month
Duration: 3months

total correction insulin,
total meal insulin,
additional insulin
required ,area under the
sensor glucose response
curve (AUC) (= 8 mmol/L),
duration of elevated post-
prandial glucose

Medical device

Elbarbary
2016

RCT

Egypt,
urban

06/2014-
07/2014

DM1, adolescents and adults
who wished to fast the
month of Ramadan with
insulin pump for 26 months
and attending the whole

n=73

68.3% female

age (yrs): 15.6+2.7
HbA1c (%): 7.65+0.9
BMI (kg/m?):

Insulin pump therapy
during Ramadan fasting

IG (n=25):

sensor with low glucose

Primary: hypoglycaemia
Other: glucose value,
number of ‘full fasted
days’, emergency hospital
visit for diabetes-related

After 1 months:
Glucose value (mg/dl):

152.5%17.3 vs. 141+33.8 (p=0.9)

Complications:

Number of hypoglycaemic excursions:

Sandholzer-Yilmaz AS, et al. BMJ Open 2022; 12:e050021. doi: 10.1136/bmjopen-2021-050021
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Study name Setting
registration Place,
number setting and
Design time

Population

Inclusion / Exclusion criteria

Characteristics

Intervention vs. Control
Description with duration

Outcomes
Primary and secondary

Results

Longest follow-up period with
intervention effects (IG vs. CG) with
SD, 95%-Cl or p value

education session 2 months
before fasting and committed
to follow-up the given
instructions

no diabetic ketoacidosis,
episodes of severe
hypoglycaemia or symptoms
of uncontrolled diabetes in
the last 6 months, diabetic
microvascular complications
or macrovascular disease,
pregnant women

24.5613.5

duration of diabetes
(yrs): 5.842.9

on pump therapy
(yrs): 1.73£0.99

suspension activation
Vs.

CG (n=35):

sensor without low
glucose suspension
activation

Duration:1 month

problem

3.68+1.62 vs. 6.7+2.1 (p=0.001)
Number of hyperglycaemic excursions:
17.0%4.0 vs. 23.0+7.6 (p=0.001)

No severe hypoglycaemic events, no
episodes of diabetic ketoacidosis, no
hyperglycaemic events associated with
ketosis no deaths or device-related
SAE

Pharmacological Strategies

Elbarbary Egypt, DM1, age: 9 - 18 yrs, 25 yrs n=90 IG (n=45): Primary: change in After 12 wks:
2018 urban disease duration, active 52.3 % female 1 g/d carnosine tubular damage marker HbAlc (%):
NCT0292825 diabetic nephropathy in the age (yrs): 12.85+3.1 Vs, Secondary: urinary » Benefit for IG: 7.4 £1.3 vs. 8.3+2.4
form of microalbuminuria, HbA1lc (%):7.85+£1.95 CG (n=45): albumin excretion (UAE), » change -9.88+7.12 vs. 3.89+2.28
RCT HbAlc<8.5% control/placebo group oxidative stress markers (p=0.005)
Safety: any AE No adverse reactions were reported
no infection, renal Patients in both groups
impairment due to other received oral ACE-Is
causes other than diabetes, captopril 25 mg
other diabetic complications, Duration: 12 wks
hypersensitivity to carnosine
Elbarbary Egypt, DM1 on insulin therapy with n=80 both groups received oral ~ Primary: Cystatin C after 12 weeks
2020 urban > 5 yrs of disease duration, 55% female angiotensis-converting- diet, physical activity, and  HbAlc (%):
NCT03594240 12-18 yrs, active age (yrs): 15.4+1.6 enzyme inhibitors metformin dosage Benefit for I1G: 7.5+0.6 vs. 8.0+0.6
03/2017- nephropathy, HbAlc< 8.5 %, HbA1c (%):7.950.5 (captopril) Fasting glucose (mg/dl):
RCT 03/2018 fasting glucose 107.7+14.1 vs. 116.4+17 (p=131)

no infections, renal
impairment due to other
causes than diabetes, other
diabetic complications ,

(mg/dl): 114.5+21.8
duration of diabetes
(years): 8.65 + 2.65

IG (n=40) oral vitamin B
complex (B1,B6,B12)
once daily

Vs.
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elevated liver enzymes, CG (n=40): placebo

hyper-or hypothyroidism, Duration: 12 weeks

hypertension, neoplasm,

taking any vitamins or food

supplements within 1 months

before study start
BMI: Body mass index; CG: Control group; CG/IG: Crossover from CG to IG; Cl: Confidence interval; DM1: Type 1 diabetes; FPG: fasting plasma glucose; HbAlc: haemoglobin Alc; IG/CG:
cross over from IG to CG; IG: intervention group; n: number of participants ;RCT: randomized controlled trial; SD: Standard-deviation; wks: weeks; yrs: years

Supplementary Table 2: Characteristics and results of studies on patients with DM1
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RCTs mainly including patients with DM2

Characteristics

Study name Setting Population
registration Place, Inclusion / Exclusion criteria
number setting and

Design time

Intervention vs. Control
Description with duration

Outcomes
Primary and secondary

Results

Longest follow-up period with
intervention effects (IG vs. CG) with
SD, 95%-Cl or p value

Educational strategies

Abaza 2017 Egypt, DM2, mobile phone, capable

n=73

Diabetes awareness

Primary: change in HbalC

After 3 months:

NCT02868320  urban, to read SMS or live with 56 % females program: Secondary: HbAlc (%):
tertiary someone who could read age (yrs): 51.549.2 paper-based educations Random blood glucose » No differences: 8.73 £1.98 vs.
RCT care, majority had had material plus levels, body weight, 8.84+2.40, MD,: 0.290 (-0.402 to
03-07/2015 diabetes for > 1 yr IG (n=34): daily messages  adherence of treatment 0.983; p = 0.406)
hypertension: 41.1 % and weekly reminders and medication, diabetes » Benefit with I1G: 47 vs. 15 % achieved
oninsulin: 19.2 % addressing various self-efficacy and the targeted 1% drop (p = 0.003)
DM complication: diabetes care categories knowledge, rate of Random blood glucose (mg/dl):
80.8 % vs. hospital/ER visits, » No difference: 181465 vs. 201+87
HbAlc (%): 9.7+2.7 CG (n=39): paper-based frequency of (p=0.288)
educations material measurements, regular Treatment adherence (scores):
Duration: 12 wks. exercise, patients » Benefit with IG in SCI 3.42+0.48 vs.
confidence in healthcare  2.52+0.49 (p<0.001) and Morisky:
provider and satisfaction,  3,76+0.55 vs. 2.74+1.07 (p<0.001)
healthcare provider’s Hospital /ER admission (%):
reputation No differences: 0 vs. 10.3 (p=0.118)
Adibe 2013 Nigeria, DM2, age=> 18 yrs with oral n=220 IG (n=110): Primary: incremental After 12 months:
urban, hypoglycemic and / or insulin 58 % females structured self-care cost-utility ratio, net Quality of life:
RCT tertiary care  therapy age (yrs): 52.6+7.9 education and training monetary benefit » Benefit with 1G: 0.86 + 0.12 vs. 0.64 £
duration of diabetes program by pharmacists Other: quality of life 0.10 (p=0.0001) improved single
no pregnancy (yrs): 4.7£2.5, and nurses attributes except “hearing” functioning
60.5% with diabetes vs. of the patients
>5yrs CG (n=110): usual / Costs:
oninsulin: 13.6 % conventional care » benefit of $0.76+0.15 vs. $0.64+ 0.15
hypertension: 60.5 % Duration: 12 months QALY/patient and year; MD: $ 0.12
(0.07 to 0.16)
» incremental cost-utility ratio of $571
per QALY
Adjei 2015 Ghana, DM n=200 IG: (n=100): Primary: Compliance with  After 6 months:
urban 64.5% female electronical reminder for ~ appointment dates Adherence to appointment schedules
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Study name Setting Population Intervention vs. Control Outcomes Results
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number setting and intervention effects (IG vs. CG) with
Design time SD, 95%-Cl or p value
RCT age (yrs): clinical appointments of Other: metabolic risk %
<50yrs: 63 % patients + alert system factors, BMI Benefit for IG: 97.8 vs. 89.4 (p=0.010)
>50yrs: 37 % for abnormal laboratory Fasting glucose (mmol/I):
fasting glucose results Benefit for IG: 8.04+2.14 vs. 8.85+2.63;
(mmol/l): 10.443.8 vs. MD 0.4 (-0.59 to -0.36, p=0.022)
CG: (n=100):
usual diabetes care,
paper based method
Duration: 6 months
Amendezo Rwanda, DM2>3mths, age>21yrs n=251 IG (n=115): Primary: difference in after 12 months:
2017 urban, 69.3% females standard care plus HbAlc HbAlc (%):
NCT02032108 tertiary care  no pregnancy or severe co- age (yrs): 50.9 £10.9 monthly lifestyle Secondary: fasting Benefit for IG with median reductions
morbid illnesses. BMI (kg/m?): 27.9 education sessions of 45 glucose, systolic and of -1.70 (-2.09 to-1.31) vs. -0.52 (-0.95
RCT (27.0-28.5) min duration diastolic blood pressure, to -0.10); MD: -0.72 ( -1.14 to -0.30;
duration of diabetes :  vs. BMI p< 0.001)
<10 yrs: 73.7%, >10 CG (n=108): standard Fasting glucose (mmol/L):
yrs: 16.3% care 6.9 (6.45 to 7.36) vs. 9.02 (8.18 to
HbAlc (%): 8.9848.6-  Duration: 12 months 9.87) (p<0.001)
9.3
Chraibi 2017 Egypt, DM2 with diagnosis > 12 n=155 IG (n=76): Primary: change in HbAlc  Change over 5 months:
NCT01589653 Indonesia, months, age>18, currently 74.9 % female patient driven titration of ~ Secondary: proportion of HbAlc (%):
Morocco, being treated with NPH age (yrs): 54.5 +10.0 Biphasic insulin aspart 30 patients achieving the » Decreased in both arms with non-
RCT Saudi Insulin for > 3 months + BMI (kg/m?): twice daily, 3 clinic visits ADA target of HbAlc inferiority between groups: MD -0.23
Arabia, metformin (1000-1500 mg) 29.05+4.9 vs. <7.0 % and the HbA1lc (-0.54 to 0.08)
Vietnam for > 2 months, HbA1lc>7.0% HbAlc (%): 8.6 £+0.83 CG (n=79): target of <6.5 % after » More patients reached HbAlc <7.0%:
<10%, BMI < 40.0 kg/m2 fasting glucose physician driven titration 20 weeks, FPG changes, 40.8 vs.29.1 %, RR: 1.79 (0.87 to 3.65)
05/2012- (mmol/L): 8.97 twice daily, 6 clinic visits hypoglycemic episodes, and <6.5%: 25 vs. 19 %; RR: 1.52 (0.67
07/2015 no treatment with duration of diabetes to 3.46)

thiazolidinedione, glucagon-
like peptide-1 receptor
agonists, pramlintide within
the last 3 months, >1 1U/kg
NPH insulin daily; previous
use of premixed or bolus
insulin, > 1 severe
hypoglycemic episode during

(yrs): 9.5¢5.8

African patients:
Egypt: 25.75 %
Morocco: 27.7 %
Diabetic nephropathy
/ neuropathy /
retinopathy (%): 3.2 /
16.1/3.2

Titration in both arms
according to the titration
protocol bases on self-
measured plasma glucose
values, measured twice
daily on 3 preceding days,
telephone contact
whenever deemed

More patients reached target HbAlc
levels without severe or minor
hypoglycemic episodes: <7.0%: 38 vs.
27.8 %, RR: 1.52 (0.61 to 3.79), <6.5%:
18 vs. 14.8 %; RR 1.13 (0.36 to 3.52)
FPG (mmol/I):

» Decreased in both arms with no
difference between groups: 0.9510.28
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Study name Setting Population Intervention vs. Control Outcomes Results
registration Place, Inclusion / Exclusion criteria Characteristics Description with duration ~ Primary and secondary Longest follow-up period with
number setting and intervention effects (IG vs. CG) with
Design time SD, 95%-Cl or p value
the previous 12 month, Macroangiopathy (%):  necessary vs. 0.6740.28; MD: -0.28 (-1.07 to 0.52)
impaired kidney or hepatic 5.2 Duration: 20 weeks Costs
function, proliferative » Less frequent clinic visits to healthcare
retinopathy or maculopathy professionals in IG: 4.8+0.65 vs.
requiring treatment 7.5%1.42 visits/patient
Complications:
» hypoglycemic episodes: no difference:
608.4 vs. 789.2 / 100 patient-years of
exposure; RR: 0.74 (0.44; 1.23)
treatment-emergent AEs: no
difference:_324.2 vs. 302.2 events /
100 patient-years of exposure
Debussche Mali, DM2, age 30-80 yrs, n=151 IG (n=76): Primary: HbAlc Change to 12 months
2018 urban, HbAlc > 8 %, 76.2% female peer-led structured Secondary: HbAlc (%):
NCT01485913  secondary age (yrs): 52.54+9.8 patient education anthropometric e Benefit in 1G: MD 1.05% (-1.54;-
care, no DM1, severe diabetes BMI (kg/m?):28.6£5.4  received culturally indicators (weight and 0.56) vs. -0.15% (-0.56; 0.26) (p =
RCT complications or concomitant tailored structured BMI, waist 0.006)
07/2011- ilinesses that threatened patient education (3 circumference), SBP, DBP,
02/2013 their functional or vital courses of 4 sessions) anti-diabetic and anti-
prognosis delivered in the hypertensive treatment,
community by five knowledge score, dietary
trained peer educators practices
vs.
CG (n=75): conventional
care alone
Duration:1 yr
Essien Nigeria, DM1 or DM2, age: 2 18 yrs, n=118 IG: (n=59): Primary: HbAlc After 6 months:
2017 urban, HbAlc> 8.5 %, able to engage  60.2 % female intensive and systematic HbAlc (%):
tertiary in moderate exercise, age (yrs): 52.7410.5 disease self-management 8.4 (8t0 8.9) vs. 10.2 (9.8 to 10.7);
PACTR201302 care, BMI (kg/m?): education programme MD,: -1.8 (-2.4 to -1.2); (p < 0.0001)
00047835 no eye disease that would 28.917.5 (invitation and
09/2013- limit the ability to read HbAl1c (%):10.7+1.6 encouragement by
RCT 05/2014 type of diabetes clinical staff to attend 12

» DM1:14.4 %
» DM2:85.6 %

structured teaching
sessions)
Vs.
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Study name Setting Population Intervention vs. Control Outcomes Results
registration Place, Inclusion / Exclusion criteria Characteristics Description with duration ~ Primary and secondary Longest follow-up period with
number setting and intervention effects (IG vs. CG) with
Design time SD, 95%-Cl or p value
CG (n=59): conventional
disease-self-management
education
Duration: 6 months
Fairall 2016 South Africa  age 2 18 yrs, clinics providing  n= 38 public sector IG (n=2166, 851 with Primary (for DM): over 14 months
ISRCTN20283 ) service for NCD Patients with primary care clinics, DM): treatment intensification HbAlc (%):
604 urban/rural, DM, hypertension, chronic 4393 patients, Nurses were trained to (addition or increase in » <7 %: 41 vs. 38 %; RR 1.08 (0.77 to
primary respiratory disease or n=1842 with DM use a primary care dose of metformin and/or  1.52; p=0.638)
care, depression, with self- 73 % female programme to support sulphonylurea, insulin, » 7-10 %: 69 vs. 55 %; RR 1.30 (1.16 to
Cluster-RCT reported hypoglycaemic (in age (yrs):median, and expand nurses'role in  ACE-inhibitor, aspirin, 1.47; p<0.001)
03/2011 - case of DM) IQR): 52 (42-61) vs. 52 NCD care and contains a statin » >10 %: 71 vs. 73 %; RR 0.97 (0.81 to
11/2011 (44-62) clinical management tool 1.16; p=0.703)
BMI (kg/m?): 30£8 with enhances Treatment intensification rates* (%):
HbAlc (%):9 (4-17), in  prescribing provisions » 57% vs. 50%, RRa: 1.11 (0.99 to 1.26)
HbAlc in DM 7 %: vs. (p=0.083) for patients with DM
77 % CG (n=2227, 991 with
DM):
Nurses continued to use
the Lung Health and
HIV/AIDS approach with
usual training
Duration: 14 months
Hailu 2018 Ethiopia, DM2, age > 18 yrs n=220 IG (n=116): Primary: Change over 9 months:
NCT03185689  urban, 33 % female Nurse-led disease- patients with target HbAlc (%):
no DM1 or GDM, pregnant age (yrs): 54.5£10 management education: HbAlc (<7 %) » No difference: 45 % vs. 50 % with
RCT 02/2016- women, severe cognitive or BMI (kg/m?):25+4 6 sessions, supported Secondary: systolic and target values (p=0.21), MD: 2.88% (-
10/2017 physical impairment, and HbAlc (%):10.5+4 with illustrative pictures diastolic blood pressure, 3.8510-1.92) vs. 2.57% (-3.47 to -

terminally ill people

handbooks and fliers,
customized to local
conditions by trained
nurses

vs.

CG (n=104):

usual follow-up care
Duration: 9 months

fasting glycose, BMI,
waist circumference

1.67)
fasting glucose_ (mg/dl):

» Benefit with 1G: 36 % vs.25 % with
target values, MD: -27 ( -45 to -9;
p=0.003)
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number setting and intervention effects (IG vs. CG) with

Design time SD, 95%-Cl or p value

Labhardt Cameroon newly detected adult patients  n=33 facilities, 221 IG 1 (11 centres, n=55): Primary: After 12 months:

2011 rural, with DM2 and /or patients incentive group Patient retention at 1 yr Retention rates (%):

NCT00744458  primary hypertension in the 64% females free treatment for (= 12 follow-up visits » Benefit for IG1 and 1G2 vs.CG: 60 vs. 65
care, catchment area of nurse-led age (yrs): 59.8+12.7 1 months for patients within 12 months) vs. 29 %; MD 34 (21 to 46) with no

Cluster-RCT health centres, staffed, diabetes: 15.4 % who regularly attended Secondary: differences between 1G1 and 1G2; MD -
08/2008- equipped and trained to care  Overweight (BMI 25- follow up visits Adherence with timely 5(-22to0 12)

02/2010 for DM2 and hypertension 29.9 kg/mz): 28.5% Vs. attendance of follow-up Loss to follow-up:
Obesity IG 2 (11 centres, n=77): visit schemes and » Benefit for IG1 and 1G2: IG1 vs. CG: HR
(BMI> 30 kg/m?): letter group: reminder changes in blood pressure  0.44 (0.27 to 0.72; p< 0.001)
20.4 % letters in case of amissed  and blood glucose levels. » |G2 vs. CG: HR 0.38 (0.24 to 0.61;
follow-up visit p<0.001)
vs. Adherence (%):
CG (11 centres, n=89): » Benefit for IG1 and IG2: 38 vs. 35 vs.
no additional 10; MD 26 (14 to 42), IG1 vs CG: MD
intervention 28(13 to 37); 1G2 vs. CG: MD 25 (13 to
Duration: 12 months 37)
» no difference between I1G1 and 1G2:
MD 3 (-14 to 20)
EPG:
No differences between groups
Mash 2014 South DM2 with any therapy n=34 public sector IG (17 health centres Primary: After 12 months:
Africa, attending community health community health n=710): improvement of diabetes ~ HbAlc (%):

Cluster RCT urban, centres in the working class centres, 1570 4 monthly sessions lasting  self-care activities (5 % No differences: 8.4+2.0 vs. 8.842.2;
primary areas of Cape Town patients 60 min with group weight loss, and a1 % MD,: 0.01 (-0.27 to 0.28; p=0.967)
care, Metropole 73.8% females education about diabetes  reduction in HbAlc level)  Adherence (self-care activities):

age (yrs): 56.1+11.6 topics (understanding Secondary: No differences in scores of physical
12/2010 no DM1, dementia, mental HbA1lc (%): 9.1+2.3 diabetes and medication, improved diabetes activity, use of diet plan or medication,
-12/2012 iliness or acute illness living a healthy lifestyle specific self-efficacy, foot care or frequency of smoking

and preventing
complications), delivered
by a health promotion
officer vs.

CG (17 health centres,
n=860):

usual care: ad hoc advice
during consultations and

locus of control, mean
blood pressure, mean
weight loss, mean waist
circumference, mean
HbA1c, mean total
cholesterol levels, quality
of life

Quality of life:

No differences in physical functioning,
role or social functioning, mental or
general health and pain

Costs:

Incremental cost effectiveness ratio:
1862 Dollar/ QALY gained
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number setting and intervention effects (IG vs. CG) with

Design time SD, 95%-Cl or p value

occasional educational
talks in waiting room
Duration: 12 months

Muchiri 2015  South DM2, age 40-70 yrs attending  n=82 IG (n=41): Primary: HbAlc over 12 months
Africa, community health centres, 86.6 % female education materials+ 8 Secondary: HbAlc (%):

RCT rural, HbA1lc> 8 %, blood sugar age (yrs): 59+7.4 weekly group educational  Other clinical outcomes  » no difference: 9.8+1.92 vs. 10.4+1.92;
primary levels > 10 mmol/I, duration BMI(kg/m?): 30.9+6.9  sessions about diabetes (BMI, blood pressure and ~ MD -0.63 (-0.26 to 1.50; p=0.16)
care, of diabetes > 1 yr HbAlc (%): 11.1+2.0 and nutrition, follow-up blood lipids), HbAlc,

duration of diabetes sessions+vegetable dietary behaviours
04/2010- no insulin therapy, pregnant (yrs): 6 gardening
11/2011 women, full time employed CG (n=41):
education materials
Duration: 12 months

Owolabi 2019  South Africa DM, age 218 yrs, DM n=216 IG (n=108): Primary: Morning random  Over 6 months:

PACTR201810 urban/rural, diagnosed at least in the last 84.3 % females daily SMS text-messaging  blood sugar Blood glucose levels (mmol/L):

599931422 primary 6 months, currently receiving  age (yrs): 60.6+11.6 SMS at an agreed time of ~ Secondary: -1.58%5.29 vs. -1.95+4.69; MD 0.51(-
care treatment at the selected DM2 (%): 94 the day, according to co-morbid outcomes 0.8 to 1.82), MD,0.26 (-0.81 to 1.32)

RCT clinics, on stable medication Treated with oral pills  their needs, care planand  (hypertension and
07/2018- for > 3 months prior to (%): 75.5 goal with motivational obesity), obtained
04/2019 recruitment, uncontrolled Duration of DM (yrs):  and support messages, through blood pressure

glycaemic control,

in possession of a mobile
phone, able to retrieve and
read SMSs and willing to
receive SMSs

health or mental conditions
that could interfere with the
study, pregnant or planning
to get pregnant within the
next 6 months, debilitated or
handicapped in such a way
that obtaining
anthropometric
measurements could be

9.1+7.4

Duration of DM
treatment

(yrs): 8.847.2
Hypertension (%):
83.0

Random blood
glucose (mmol/L):
14.34+3.9
BMI(kg/m?): 32.2+6.2

advice on lifestyle
behaviours (e.g. diets,
physical activity, smoking
cessation, medication and
appointment reminders)
VS.

CG (n=108):

usual diabetes care
Duration: 6 months

measurement,
anthropometric
measurements (body
weight, BMI)
acceptability, feasibility
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challenging
Sodipo 2017 Nigeria, DM2 > 18 yrs. on antidiabetic  n=120 IG (n=60): HbA1C, fasting glucose after 3 months:
RCT primary medication gender: 50% female Self-monitoring of blood HbAlc (%):
care, age (yrs): 59+10.95 glucose before and after No difference: 7.2+2.0 vs.7.7+2.0 (p=
no patients with HbAlc (%): 8.7+2.45 meals 3 days a week for 0.174)
03/2013- emergencies, chronic fasting glucose 12 weeks fasting glucose_ (mg/dl):
11/2013 complications such as (mg/dl): 152+60.9 CG (n=60); non SMBG No difference: 123.2+35.1 vs.
nephropathy, neuropathy duration of diabetes Duration: 12 wks 137.6+50.1 (p=0.087)
etc., those already using (yrs): 50%> 3yrs
glucometer
Steyn 2013 South public sector primary health 18 community health  1G (9 clinics, n=229): primary: HbA1C in the After 3 months:
Africa, care clinics (CHC) with > 25 centres introduction of structured  diabetes group HbAlc (%):
Cluster-RCT urban, diabetes and > hypertension n=1096, of them clinical record with secondary: IG: 8.8% vs. 8.8%; MDa -1.0 (-1.1 to -
primary patients n= 456 with DM guidelines prompts after uncontrolled glycaemia 0.9)
care, age 215yrs, a documented age (yrs): 58.3+11 training of doctors in (HbA1c 27%) in the HbAlc >7% (%):
attendee at the particular gender:74 % females their use and suggestions  diabetes group. no relevant difference: 64.1 vs. 62.6;
1999-2000 CHC with > 4 visits during the ~ BMI (kg/mz): to incorporate them in MD 0.90 (0.53 to 1.53)
previous year for 30.7+6.2 regular patient records,
hypertension or diabetes who Type of Diabetes: contact over 1 year
received treatment for these » DM1: 5.8% vs.
conditions at each visit » DM2: 91.35% CG (9 clinics, n=227):
uncertain DM type: usual care with passively
no patients_being unable to 2.85% disseminated guidelines
answer a questionnaire Duration: 1 year
Takenga 2014  Congo, DM2, 35-75 yrs n=40 IG (n=20): primary: HbAlc after 2 months:
urban 20 % females self-management of HbAlc (%):

RCT

age (yrs): 53.3+10.1
HbA1lc (%): 8.63

diabetes with Mobil DIAB

(telemedical approach)
vs.

CG (n=20):
conventional therapy
without telemedical

system

Benefit for IG: 6.73+£1.59 vs. vs.
8.6+1.35 (MD -1.87 (-2.91 to -0.83)
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Duration: 60 days
Tawfik 2016 Egypt, DM2 for > 1 yr, 40-79 yrs n=255 IG (n=127): Primary: HbAlc After 3 months:
urban, attending an outpatient clinic  53.7 % females comprehensive Secondary: HbAlc (%):
RCT primary age (yrs): 55.7+8.35 cardiovascular risk Cardiovascular risk Benefit for IG: 7.5+0.8 vs. 8.1210.9;
care, no patients who were already  HbAlc (%): 8.14+1.3 communication perception, diabetes self- MD -0.62 (-0.85 to -0.39)
using a similar medication duration of diabetes vS. care, cardiovascular risk controlled HbAlc (%):
05/2015- chart, severe or terminal (yrs): 8.311.3 CG (n=128): scores 32.7 vs. 29.9
09/2015 health conditions, or patients standard usual care
with behavioural health issue Duration: 3 months
that could make it difficult to
understand the
communication
Thuita 2020 Kenya DM2, 20-79 yrs with regular n=153 1G2 (n=51): Primary: metabolic After 6 months:
PACTR201910 Secondary attendance of an outpatient 59.5 % females nutrition education syndrome prevalence Metabolic syndrome prevalence: lower
518676391 care clinic age (yrs). 56+11.6 programme for 2 hrs (MetS) with 1G2:
recruitment Family history of DM /week with peer-to-peer Other: anthropometry Harmonized criteria:52.1 vs.69.4 vs.
RCT 08/2016 - Pregnancy, complications (%): 46.6 support and clinical data, blood 91.3 (p<0.001)
10/2016 such as renal failure, Poor glycaemic Vs. pressure, blood glucose WHO: 58.3 vs. 77.6 vs. 89.1 (p=0.003)
congestive heart failure, or control (%) with IG1 (n=51): and lipid profile, physical HbAlc (%):

stroke

HbA1c>7%: 77.8

DM for 1-5 yrs (%):
58.2%

Years with DM:
6.746.9

Oral medications (%):
82.4

BMP (kg/m2): 27+4.6
HbAlc (%): 8.49+1.9
fasting glucose
(mmol/l): 11.0+3.3

Education programme
vs.

CG (n=51):

Standard care
Duration: 8 weeks

activity levels, food intake

Mean change: no differences -
2.04+2.70 vs. 1.48+2.73 vs. -0.73+2.71
High HbA1c: no differences: 47.9 vs.
29.0vs.34.8%

fasting glucose (mmol/l):

no differences: -2.59+0.66 vs. -
2.9540.64 vs. -1.55+0.68

high fasting glucose: 79.2 vs. 83.7 vs.
91.3%
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Webb 2015 South primary health_care clinics, n= 12 primary health IG (n=328): Primary: HbAlc, detected  after 12 months
NCT01275040  Africa, patients with clinical care clinics mobile screening team neuropathy, nephropathy  HbAlc (%):
urban, diagnosis of DM2 or DM1 for  n=599 visits primary care clinic and retinopathy, HbA1lc no difference: 8.54+2.11 vs. 8,76 +2.2,
primary >5yrs, age > 18 yrs gender:68.5 % female  and provides education categories MD-0.22 (-0.64, 0.20)
Cluster RCT care, age (yrs): 57.8+£10.5 and active screening for Secondary: detected screening rate for complications: in IG
HbAlc (%): 8.73+2.3 diabetic complications complications, referred 60% increase of screening in all
06/2010- HbAlc>7 %:73 % (foot, kidney, cardiacand  patients for complication ~ complication indicator groups, in both
03/2011 BMI (kg/mz): renal complications) assessment or care, blood  groups testing of HbAlc and renal
30.816.7 Vs. pressure and lipid complications (serum-creatinine)
Typ of diabetes: CG(n=273): control, costs, LDL increased , but no significant
» DM1: 3.7 %, no mobile screening cholesterol, creatinine difference, screening for eye
» DM2:70.3 % team, routine care with complications, only increased

unknown: 26 %
duration of Diabetes:
<5yrs:473%
5-10yrs: 22.0 %
>10yrs: 20.2 %
unknown: 10.5 %

similar education for
patients. and health care
workers

Duration: 1 yr

significantly in IG

no significant difference in the
proportion of actions taken beween IG
and CG (p=0.83)

Strategies to enhance physical activity

Asuako 2017

RCT

Ghana,
urban,
tertiary
care,

08/2015-
03/2016

DM, age: 20-68 yrs, ambulant

patients, without diabetes
complications with < 150
minutes /wk of moderate
physical activity

no SBP > 140 or DBP> 90

mmHg, bilateral or unilateral

lower or upper limbs
amputation, use of insulin
pump

n=12

83% female

age (yrs): 83% were
46-55 yrs.

BMI (kg/m?):25.4+4.5
fasting glucose
(mmol/l1):9.33 £5.7
type of diabetes:
DM1: 17 %

DM2: 83 %

duration of diabetes
(yrs):

1-5yrs: 25 %
6-10yrs: 50 %

10 yrs: 25 %

IG (n=7):

walking aerobic exercise
sessions without
treadmills (3/week)

VS.

CG (n=5):

only activity of daily living

Both continued regular
medical/clinical routines
Duration: 8 weeks

FPG, Lipid profile, body
weight, BMI

Change over 2 months:

FPG (mmol/l):

Benefit for IG: 6.27 £ 0.91 vs. 8.00 +
0.96; MD 1.73 (-1.88 to -1.59; p<0.001)
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Fayehun 2018 Nigeria, DM2, age 18-64 yrs, n= 46 IG (n=23): Primary: HbA1lc Change over 2.5 months:
urban Diagnosed = 12 months, non- 63 % female Goal to accumulate Secondary: step count HbAlc (%):
06/2014- insulin dependent, on dietary  age (yrs): 54+7.7 (33- 10000 steps per day Benefit for IG: 6.26 (6.19 to 6.33) vs.
11/2014 control + hypoglycemic 64) vs. 6.82 (6.69 to 6.95); MD,: -0.74 (-1.32
agents, able to walk without BMI (kg/m?): CG (n=23): to -0.02; p=0.015)
limitations 22.4+3.3 normal activity habits
HbA1lc (%): 6.6 (5.3- Duration: 10 weeks
no pregnant women, 9.0)
smokers, prescription of duration of diabetes
medications that might (yrs):<7 yrs: 70 %,
impair ability to walk >7 yrs 30 %
Maharaj 2016  Nigeria, DM2, non- insulin dependent, n=90 IG (n=45): Primary: After 9 weeks
rural blood glucose levels 6 - 52 % females rebound exercise 3 HbAlc, FPG, BMI HbAlc (%):
RCT 13 mmol/I age (yrs):39.4+8.6 times/week for 20- Other: Benefit for IG: 7.12+1.19 vs. 8.36+1.25;
07/2013- (30-58) 30 min, moderate Heart and respiratory MD,: 0.904 (0.832 to 0.984; p=0.017)
06/2014 no cardiac, abdominal or BMI (kg/m?): 27.7+5.8 intensity of 40-60 % of HR  rates, blood pressure, FPG (mmol/I):
spinal surgery < 6 months, HbAlc (%): 8.79+2.11  maximum oxygen saturation Benefit for IG: 6.92+1.21 vs. 8.73+£1.23;
history of fractures of lower duration of diabetes vs. MD,: 0.787 (0.7345- 0.841; p=0.002)
limbs, spine, weakness, (yrs): 2.5¢2.1 CG (n=45):
deformities, loss of sensation watched videos and read
in the feet, retinopathy, health magazines
nephropathy Duration: 9 weeks
van Rooijen South black women with DM2, age n=158 IG (n=80): Primary: HbA1lc, BMI Change over 3 months:
2004 Africa, 40-65yrs, duration of DM 212 gender:100 % females  education+ incremental Secondary: walking HbAlc (%):
urban months age (yrs): 54-55 daily home exercise, use distance (6 min walk) no difference: 8.99+2.59 vs. 8.26+1.97
RCT no chest pain on effort, HbA1lc (%): 9.35 of daily physical activity
possible previous myocardial records+6 fortnightly
03/2002- infarction and intermittent supervised aerobic
11/2002 claudication, cerebro- exercise classes
vascular incidents, arthritis, vs.
retinopathy CG(n=77):
education+ relaxation
exercise
Duration: 12wks
Yan 2014 Mozambiqu  DM2, male, age 40-70 yrs, n=41 IG (n=31): plasma glucose, HbA1lc Change over 3 months:
e, diagnosis for > 12 months 100% male low or vigorous intensity HbAlc (%):
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RCT urban no known diseases other age(yrs): 54+2.5 exercise 3-5 times/week reduction in both groups with no

than DM2 and hypertension,
no diagnosed cardiovascular
diseases

HbAlc: 8.6+0.7
plasma glucose
(mmol/l): 9.65+1.2

VS.

CG(n=10):

walked 1 hour per day as

differences between groups: 7.7+0.4
vs. 7.710.8
Plasma glucose (mmol/I):

BMI ( kg/mz): part of their daily lifestyle 9.6+0.7vs.11.1+1.3
27.1+1.0 Duration:12 wks
Pharmacological strategies
Distiller South Africa  DM2 for 2 1 year with total n=28 IG (n=14): Primary: HbA1lc Change to 6 months:
2014 insulin requirement of 50% female regular Insulin (500 U/ml)  Secondary: Body weight, HbAlc (%):
>200 U/d for > 3 months, age (yrs): 51.7 (36-71)  + metformin + exenatide insulin dose, Significant improvement in both
RCT BMI > 30 kg/mz, HbAlc (%): 8.95 (7.6- (5 pg orally twice a day hypoglycemia groups
HbAlc> 7,5 %, on long-term 11.3) for 1 month and titrated 8.7>7.7(p=0.002) vs. 9.2>7.5
metformin therapy (1.7— BMI (kg/m?): 40.8 to 10 ug) (p=0.0001)
2.5g/d) (31.2-47) Vs. With no difference between groups
CG (n=14): (MD: 0.28; p=0.80)
no pregnant or with regular Insulin (500 U/ml) Complications:
childbearing potential, +metformin Mild hypoglycaemia: 5 vs. 2 persons
endocrinopathy, chronic Duration: 6 months with 20 vs. 5 events (p < 0.001)
inflammatory or systematic
autoimmune disorder, CVD,
active carcinoma, chronic
iliness, renal dysfunction,
gastroparesis, no
corticosteroids, DPP-4
inhibitors, exenatide,
liraglutide, no anticipated
change in other concomitant
medication or insulin
resistence
El-Haggar Egypt, DM2, age: 45-55 yrs, obese n=48 IG1 (n=16): not specified: Changes over 12 weeks:
2015 urban (BMI=30 kg/mz), with 79 % female glimepiride (3 mg/d) + 2 glycemic markers, HbAlc (%):
duration 5-10 yrs, treated age (yrs): 50.1+4.6 (1 mg twice/d) metabolic markers, » Highest benefit for IG1: 7.1+0.86 vs.
RCT 01/2013- with glimepiride alone HbAlc (%): 7.83+0.87  vs. adiponectin, interleukin- 8.2+0.82 vs. 8.7+0.93 (p< 0.05)
04/2014 fasting glucose I1G2 (n=16): 6, leukotriene B4, mast fasting glucose_(mg/dl):

no Inflammatory disease,

(mg/dl): 19350

glimepiride (3 mg/d) +

cell tryptase, lipid panel,

» Highest benefit for IG1: 199438 vs.
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severe hepatic or renal BMI (kg/m?): ketotifen (1 mg once/d) BMI 207.7+ 47.6 (p< 0.05)
disease, epilepsy 37.614.6 vs.
pregnant/lactating females duration of diabetes CG (n=16):
(yrs): 7.7 £2.6 glimepiride (3 mg/d)
alone
Duration: 12 weeks
Malek 2015 Egypt, DM2, age > 18 yrs, currently n=403 Stepwise individual Primary: Change over 50 weeks:
Algeria, treated with suboptimal dose  age (yrs): 52.849.6 insulin intensification of HbAlc HbAlc (%):
RCT Tunesia, of oral anti-diabetic drugs; 59.8 % female IG (n=200): Secondary: Non-inferiority: 7.4 vs. 7.3; MD 0.1 (-
South Africa  HbAlc 7-11 % (under HbAlc (%): 8.65 basal-bolus insulin patients achieving HbAlc 0.1 to 0.3 (full-analysis set), MD 0.2 (-
metformin-monotherapy) BMI (kg/mz): analogues (insulin < 7.0 %, prandial plasma 0.1 to 0.4 (per protocol)
03/2010- and €10 % (under 29.7+4.5 detemir +Insulin aspart) glucose 40.3% and 44.9% achieved
05/2012 combination therapy), duration of diabetes Vs. HbA1c<7.0%

BMI<40 kg/m*

no allergies or
contraindications to the
product, pregnant or
breastfeeding, impaired
hepatic or renal function,
cardiovascular history,
uncontrolled hypertension,
proliferative retinopathy,
macular oedema

(yrs): 7.5£5.1

CG (n=203):

thrice daily biphasic
insulin aspart depending
on HbAlc-values over
50 wks

Hypoglycaemia (events/patient year):
9.4vs.9.8

Serious adverse events:

6.5 vs. 3.4 % with 1 treatment-related
SAE in CG

Adverse events:

58.5vs. 63.1%

Strategies on food supplementation
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Ali 2019 Egypt DM2, oral antidiabetic agents  n=85 oral antidiabetic agents Not specified: serum After 3 months:
Urban, with no change of type and age (yrs): 54.6 +2.8 as usual + creatinine, blood urea fasting glucose (mg(dL): higher
RCT tertiary care  dosage of antidiabetic agents 68 % females IG 1 (n=22): nitrogen, total and decrease in IG1 and 1G2: -20.9+18.1 vs.
in the past 3 months, > 30 BMI (kg/m?): 28.6+3.3  continuous oral Vitamin ionized Ca, serum -23.0+37.9 vs. -3.5£6.9 vs. 1.0+5.6

09/2017 — years Diabetic duration D3 (4000 U/ d) phosphorus, fasting (p<0.001)

04/2018 (yrs): 4.4+2.1 Vs. glucose, fasting fasting serum insulin (ulU/mL): higher
insulin-dependence, fasting glucose IG 2 (n=22): serum insulin, 25(0OH)D3 decrease in IG1 and 1G2: -4.4445.2 vs.-
pregnancy, lactation, use of (mg(dL): 168+54.4 intermittent regimen of levels, HbAlc 5.8814.6 vs. -1.55+9.4 vs. 0.10+1.0
Ca, multivitamins, Vitamin D fasting serum insulin Vitamin D3 (50000 IU/ (p< 0.001)
supplements, use of drugs (HIU/mL): 18.1£8.3 week) HbA1c (%):higher decrease in IG1 and
that affect Vitamin D status, HbA1c(%):8.8+1.8 vs. 1G2: -0.8140.77 vs. -0.82+0.87 vs. -
dietary Ca intake > 1500 IG 3 (n=21): 0.34+1.47 vs. 0.05+0.08 (p<0.001)
mg/d, hypo- or single IM injection of
hyperthyroidism, 300 000 IU of Vitamin D3
smoking, use of antiepileptic at the start of the study
drugs, sarcoidosis, VS.
tuberculosis, potentially CG (n=20): only oral
terminal illness, inflammatory antidiabetic agents
bowel disease, liver or kidney Duration: 3 months
disease, malignancy

Anderson Tunesia, DM2 > 5y, age< 65 yrs, n=110 IG 1 (n=27): Not specified: Change over 6 months:
2001 urban fasting glucose > 8 mmol/I age (yrs): 53.2 +16.8 Zinc (30 mg/d) HbA1(, fasting glucose HbAlc (%):
and HbA1C > 7.5 % BMI (kg/m?): Vs. plasma concentrations of ~ 7.7+1.6 vs. 7.4+1.4 vs. 8.1£1.6
RCT 29.1+1.0 IG 2 (n=27): zinc, copper, selenium, CG: not reported
no pregnant or lactating HbA1lc (%):8.8243.25 Chromium (400 pg/d) urinary chromium and
women, receiving trace fasting glucose Vs. zinc, Plasma
element supplements in past (mmol/l): 11.45+0. IG 3 (n=27): thiobarbituric acid
3 months, with gastric or 83 Zinc (30 mg /d) + reactive substances,
diuretic treatment, acute duration of diabetes Chromium (400 pg /d) copper-zinc-superoxid
renal, acute infection or (months): 73.6166 vs. dismutase, selenium -
recent surgery CG (n=29): glutathione peroxidase
placebo
Duration: 6 months
Anyanwu Nigeria, DM2, age 35-65 yrs on oral n=42 IG (n=21): Primary: HbA1lc Changes over 12 wks:
2016 urban antidiabetics with vitamin D 57.6 % female Vitamin D3 supplements Other: fasting glucose, HbAlc (%):
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deficiency and poor glycemic  age (yrs): 51.84+2.05 (3000 1U/d) levels of serum Vitamin ~ » MD (IG vs. CG): -0.66 (-0.161 to 0.29)
RCT control (HbAlc > 6.5 %) HbA1lc (%): 7.88 vs. D, calcium, albumin, vs 0.38 (-0.08 to 0.84);
fasting glucose CG(n=21): phosphate, creatinine, » MD: -1.04 (-2.09 to 0.01)
no patients on insulin, (mg/dl): 152.8+56.5 placebo and alanine transaminase » change from poor glycemic control
pregnancy, Duration: 12 weeks (HbA1c>6.5 %) to normal HbAlc (%):
renal insufficiency, chronic benefit for IF: 33.3 vs. -9.1 (p<0.05)
liver disease or alanine fasting glucose (mg/dl):
transferase > 5 times upper 137.2433.6 vs. 154167.5
reference limit, tuberculosis, patient adherence (tablet counts, %):
diarrheal, or malabsorption 62.2 vs. 59.9
state
El Gayar 2019  Egypt, DM2 for < 6 months, 30-60 n=80 diet, physical activity, and  Not specified: glycemic After 8 wks:
urban, yrs, HbAlc level < 9%, 49 % female metformin status, lipid profile and HbAlc (%):

RCT

outpatients

01/2017-
01/2018

BMI230 kg/m’

no insulin therapy, any
injectable or oral antidiabetic
medication other than
metformin, no smoking,
consumption of alcohol

or narcotic drugs, no acute
ilinesses at the baseline

or during the study, no
pregnancy or lactation,
autoimmune disorder,
cardiac or renal diseases,
thyroid, chronic inflammatory
diseases, peptic ulcer, regular
consumption of ginger or
other herbal drugs,
hypersensitivity to ginger,
consumption of lipid lowering
drugs or oral contraceptive
pills or any supplements 2
months before starting

the study

age (yrs): 46.2+9.1
HbAlc (%): 8.04+0.5
fasting glucose
(mg/dl): 176.9+18.3
Fasting serum insulin
(mlU/L): 19.3+3.3
BMI (kg/m?): 32.3+1.4

IG (n=40):

ginger powder
supplementation (600
mg/capsule, 3
capsules/d)

vs.

CG (n=40):

Placebo

Duration: 8 weeks

beta-cell
function

decrease in both groups to 6.94+0.38
vs. 7.26%0.45

Fasting serum insulin (mIU/L):
decrease in both groups to 12.86+2.59
vs. 13.21+2.08

fasting glucose_(mg/dl):

decrease in both groups to
120.88+9.06 vs. 151.70+13.23
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El-Sheikh Egypt, DM2 on glimepiride alone, n=72 IG (n=38): HbAlc, fasting glucose, Change over 6 months:
2019 urban age 230 yrs 67 % female glimepiride 2 mg twice PPBG, fasting insulin, HbAlc (%):
age (yrs): 50.6+8.7 daily + L-carnitine 1 gm extracellular part of Benefit for IG: 7.41+0.5 vs. 9.5+0.78
RCT no insulin sensitizers, HbA1lc (%):9.76+1 twice daily insulin regulated (p<0.001)
steroids, NSAIDs, warfarin or vs. aminopeptidase, tumor fasting glucose_ (mg/dl):
lipid lowering medications, fasting glucose CG (n=34): necrosis factor-alpha, Benefit for 1G: 179.6+9.3 vs.
thyroid hormones, valproic (mg/dl):194.84+20.8 glimepiride dose 2 mg visfatin and lipid panel, 192.41+27.4 (p=0.018)
acid or suffered from: acute BMI (kg/m?): twice daily BMI and homeostasis
or chronic inflammatory 34.415.45 Duration: 6 months model assessment of
diseases, end-stage renal insulin resistance
disease undergoing dialysis,
hypothyroidism epilepsy,
pregnant and breast-feeding
women
Matter 2020 Egypt, DM, treated with insulin, 10 n=80 diet schedule with Primary: fasting glucose After 12 wks:
NCT03851055 urban, to 18 yrs, transfusion 52.5% females optimal macronutrient Secondary: fructosamine, fasting glucose (mg/dL):
outpatients  dependent beta-thalassemia age (yrs): 16.3+1.4 distribution and fasting C-peptide, and higher decrease with IG to 116.9+4.6
major (range 12-18) pharmacologic treatment  HOMA-IR vs. 144.5+22.9 (p<0.001)
RCT 08/2017 to fasting glucose IG (n=40): safety: any AEs (e.g. HbAlc (%):
08/2018 no other hemoglobinopathies  (mg/dL): 144.5+22.4 zinc gluconate nausea, vomiting, higher in I1G (no results reported)
(e.g. a-thalassemia or sickle (2x20 mg/d) abdominal pain, diarrhea, no side effects were reported
thalassemia, disorders that Vs. constipation, and
may affect glucose CG (n=40): reduction of appetite)
homeostasis other than b- placebo
TM, autoimmune diseases, Duration: 3 months
collagen diseases, hypo- or
hyperthyroidism, infections,
or tumours, or those who
were taking any vitamins or
food supplements < 1 month
before the study and
participating in a previous
investigational drug
study within 3 mo preceding
screening
Moustafa Egypt, DM2, newly diagnosed n=62 IG (n=29, 21 analysed): Glycemic control, After 3 months:
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2019 urban, (within a time duration <6 72% females nigella sativa oil capsules oxidative stress markers, HbAlc (%):
outpatients  months), 18-60 yrs HbA1c(%): 7.51+1.4 (3x 450 mg/d) biochemical parameters, no difference: 7.01+£0.83 vs. 6.550.72
RCT fasting glucose vs. weight/BMI/waist fasting glucose_ (mg/dl):
recruitment  other antidiabetic (mg/dl): 154.4451.6 CG (n=33, 23 analysed): circumference, total no difference: 119.8+23.7 vs.
02/2016- medications, pregnant and BMI(kg/mz): 33.9+6.1 metformin (2000 mg/d) antioxidant capacity TAC 120.7+25.4
03/2018 lactating women, major family history of DM Duration: 3 months Complications:
organ dysfunction (hepatic (%): 78.5 no differences in occurrence of chills,
failure, active hepatitis, liver retinopathy/altered sweating, tachycardia, lethargy/
cirrhosis or renal vision (%): 53 weakness, polydipsia, polyuria, dry
complications), changed their ~ GDM (%): 9.2 skin, polyphagia, blurred vision, foot
standard medications during problems, or tingling/numbness
the 12 weeks of the study foot problems lower in IG: 4.8% vs.
33.3%, (p = 0.025).
Ragheb 2020 Egypt, DM2, receiving standard oral n=70 1G2 (n=20): Primary: HbAlc, After 2 months:
NCT03437902  urban, hypoglycemic agents, age (yrs): 54.948.4 Rutin (60) + vitamin C oxidative stress marker, HbAlc (%):
outpatients > 35yrs, 70 % females (160 mg) 3x daily vs. antioxidant capacity, no difference 7.494 + 1.72 vs. 8.504 +
RCT care BMI (kg(mz): 32.5+5.7 1G1 (n=20): insulin resistance, lipid 2.059 vs. 8.504 + 2.059 (p=0.1882)
no history of overt vascular HbA1c(%): 8.50+1.86  Vitamin C (500 mg) 1x profile fasting glucose_ (mg/dl):
02/2019- disease, renal or hepatic fasting glucose daily Secondary: lower in IG2 and CG: 111.3 (IQR 93.3-
05/2018 failure or antioxidant (mg/dl): 142.8+52.6 vs. Quality of life 135.2) vs. 144 (114.8-201) vs. 113.3
supplementation or insulin CG (n=13); (94-152.2) (p=0.017)
therapy, no change of oral only usual Quality of life (SF 36):
hypoglycemic drugs oral antidiabetic e Benefit of physical functioning and
treatment energy domains in 1G2 vs. CG

Duration: 8 weeks

(p=0.0049, p=0.0253).

o Benefit of role limitation to physical
health and emotional improved in
I1G1 vs. CG (p=0.0267,p=0.0280)

e no difference between groups in
the other domains (emotional well-
being, social functioning, pain and
general health)
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Study name Setting Population Intervention vs. Control Outcomes Results
registration Place, Inclusion / Exclusion criteria Characteristics Description with duration ~ Primary and secondary Longest follow-up period with

number setting and intervention effects (IG vs. CG) with
Design time SD, 95%-Cl or p value
Rashad 2017 Egypt, DM2, 50-62 yrs n=34 IG (n=17): glycemic markers, lipid Change over 8 wks:
urban 43.3 % female Balanites aegyptiaca profile, FPG 2h postprandial plasma glucose:
RCT no insulin medication, age (yrs): 55.5+6.15 extract (400 mg)) benefit for IG :26.88% decrease vs. CG
allergies, recent thromboses HbAlc (%):6.75+1.2 vs. 2.6% increase
or uncontrollable fasting glucose CG: (n=17) FPG (mmol/l):
hypertension (mmol/l): 8.5£1.4 placebo capsules (potato benefit for IG: 7.8 £ 0.9 vs. CG: 8.5 +
postprandial plasma maltodextrin) 11
glucose(mmol/l): Duration: 8 wks
15.643.3
BMI (kg/m?):28.55+4
type of diabetes
duration of diabetes
(yrs):6.1+£2.2
Somanah Mauritius, newly diagnosed DM, age 25— n=127 IG (n=44): HbA1C fasting glucose, After 14 wks:
2012 urban/rural 60 yrs fasting glucose range: 47% female supplementation of a Lipid profile, diet score, HbAlc (%):
NCT01248143 5.1-5.9 mmol/L age (yrs): range 25-60 fermented papaya blood pressure, alanine no difference (p=0.448)
11/2010- HbAlc (%): 5.99+0.4 preparation (6g/d twice aminotransferase; fasting glucose_(mg/dL):
RCT 03/2011 no secondary complications, fasting glucose daily, over 12 wks), aspartate » remained relatively unchanged in

non-smoker or stopped for >
6 months, alcoholic
consumption < 2 standard
drinks/day, post-menopausal
women without hormone
replacement treatment, no
glucose-lowering,
cholesterol-lowering or anti-
hypertension treatment

(mg/dL): 93.28.0
BMI (kg/m?): 26.6 +
3.7

followed by a 2 week
wash out period with the
same amount of water
vs.

CG (n=56): consumed an
equivalent amount of
water

Duration: 14wks

aminotransferase,
Ferritin, c-reactive
protein, uric acid,
microalbumin/urinary
creatinine ratio

boths genders:
» males: 96.2+17.0 vs. 87.6+11.7
» females: 95.6+£15.8 vs. 94.3+5.0

Strategies on treatment of DM related complications
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Study name Setting Population Intervention vs. Control Outcomes Results
registration Place, Inclusion / Exclusion criteria Characteristics Description with duration ~ Primary and secondary Longest follow-up period with
number setting and intervention effects (IG vs. CG) with
Design time SD, 95%-Cl or p value
El-Makaky Egypt, DM2 for >5 yrs, 40-70 yrs, n=88 IG (n=44): Primary: HbA1lc After 3 months:
2020 urban/rural HbA1lc 7 to 9% at the last 56.8 % females immediate periodontal Secondary: not named HbAlc (%):
NCT03783845 medical evaluation, no age (yrs): 52.616.8 therapy: one-stage benefit for IG: 7.27+0.5 vs. 8.34+0.64:
recruited change in diabetes treatment  HbA1lc (%): 8.16+0.72  scaling and root planning, MD -1.07 (-1.32 to -0.83)
RCT 06/2015 to over the previous 3 months, > a combination of
03/2016 6 permanent teeth excluding systemic antibiotics
third molars, clinical (amoxicillin 500 mg and
attachment level and pocket metronidazole 400 mg
depth 24 mm in >30 % of the 3x/day for 2 weeks), and
sites, diagnosis of chronic oral hygiene instructions
periodontitis based on the vs.
presence of 4 teeth as a CG(n=44):
minimum with > 1 site delayed periodontal
therapy after 3 months
Pregnancy, alcoholism and Duration: 3 months
smoking, Presence of any
systemic disorders other than
hypertension and
diabetes, diabetic major
complications, antimicrobial
therapies or periodontal
therapies in the last 6
months, allergy to
metronidazole and
amoxicillin
El-Sharkawy Egypt, DM2 >5 yrs, >20 teeth, n=50 IG (n=24): scaling and Primary: HbAlc after 6 months
2016 urban chronic moderate or severe 34% female root planing (SRP)+ Secondary: FPG, HbA1lc (%)
NCT02794506 periodontitis with probing age (yrs): 50.5+7.4 400mg oral Propolis once serum N-(carboxymethyl)  Benefit for IG 7.75+ 0.48 vs.8.5+0.73
06/2014- depth and clinical attachment (38 to 63) daily lysine, periodontal (p<0.01)
RCT 03/2015. level >5 mm, bleeding by HbA1lc (%): 8.66 £0.73  vs. parameters FPG(mg/dl)
probing, on oral FPG (mg/dl): 183.5 CG (n=26) scaling and Benefit for IG
hypogylcemic drug therapy +12.547 root planing
> 6 months, BMI (kg/m?): 26.9t (SRP)+Placebo

no smoking, use of

3.1
duration of diabetes

Duration: 6 months

Sandholzer-Yilmaz AS, et al. BMJ Open 2022; 12:e050021. doi: 10.1136/bmjopen-2021-050021
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Study name Setting Population Intervention vs. Control Outcomes Results
registration Place, Inclusion / Exclusion criteria Characteristics Description with duration ~ Primary and secondary Longest follow-up period with
number setting and intervention effects (IG vs. CG) with
Design time SD, 95%-Cl or p value
antibiotics, non-steroidal or (yrs): 8.1+3.9
anti-inflammatory drugs hypertension: 4.5%
within the last 3 months, neuropathy: 1.5%
periodontal therapy < 1 year,  retinopathy: 0.5%
retinopathy grade 3/4, nephropathy: 0%
pregnancy, no contraceptive
drugs
Ghoneim Egypt, DM, duration > 15 yrs, n=19 (38 eyes) IG (n=19): Primary: Visual acuity after 6 months:
2013 bilateral diabetic macular 89.5 % female one eye with 8 mg Others: Intraocular Complications:
03/2010- edema (= 6 months) age (yrs): 52.3+11.4 triamcinolone acetonide pressure (IOP), IOP » no eyes with retinal detachment,
RCT 03/2012 vs. lowering drugs, vitreous haemorrhage, intraocular
no prior treatment with CG (n=19): complications reaction or endophthalmitis.
intravitreal corticosteroids, other eye with4 mg of » one eye in IG developed posterior
peribulbar steroid injection triamcinolone acetonide subcapsular cataract.
within £ 6 months, pars
plana vitrectomy, history of
glaucoma or steroid induced Duration: 6 months
0P elevation, ischemic
maculopathy, foveal tracted,
10P> 23 mmHg
Nteleki 2015 South DM2 with neuropathic or n=7 with 14 lower standard podiatric healing rate (area and after 3 months:
Africa, mixed (venous and arterial) extremity ulcers management_and perimeter of the ulcer) Healing:
RCT urban ulcers; lower extremity ulcer; 85 % male IG1 (n=2): » The rate of healing increased in all
stable or worsening ulcer that  age (yrs): 62 phototherapy to the three groups,

has been present for > 4
weeks

no acute cellulitis,
osteomyelitis, or gangrene,
renal, hepatic, hematologic,
neurologic, or immune
disease not related to
diabetes; presence of
malignant disease not in
remission for > 5 years; use of
oral or parenteral

duration of diabetes
(yrs): 16.7

regional lymphatic nodes
and ulcer(s)

Vs.

I1G2 (n=3):

phototherapy on the
ulcer

vs.

CG (n=2):

placebo phototherapy
Duration: 12 weeks

67% of ulcers received some form of
phototherapeutic intervention, 40% of
those ulcers resolved completely over
8 weeks

no AEs
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Study name Setting Population Intervention vs. Control Outcomes Results
registration Place, Inclusion / Exclusion criteria Characteristics Description with duration ~ Primary and secondary Longest follow-up period with
number setting and intervention effects (IG vs. CG) with
Design time SD, 95%-Cl or p value
corticosteroids,
immunosuppressive, or
cytotoxic agents; known
infection with human
immunodeficiency virus or
presence of AIDS; other leg
ulcers
Saeed 2013 Egypt, DM, intractable diffuse n= 34 (34 eyes) IG (n=15): primary: Changes over 12 months
urban diabetic macular edema 50% females vitrectomy with removal BCVA, central foveal Complications:
RCT without vitreomacular age (yrs): 55.5+8.9 of the posterior hyaloid, thickness » Changes in BCVA and central foveal
11/2010- traction. duration of diabetes at the end of the thickness at 3, 6, and 12 (P< 0.01),
07/2012 central foveal thickness 2300 (yrs): 2445.4 procedure injection of better mean BCVA in IG at 12 months.
pm intravitreal triamcinolone » Better mean central foveal thickness in
acetonide (IVTA, 0.1 mL, IG at 12 months.
no vitreomacular traction, 40 mg/mL) +bevacizumab Major adverse events:
active neovascularization of (1.25 mg) +macular grid development of cataracts (3/15 vs.
proliferative diabetic laser photocoagulation 6/15) and elevation of intraocular
retinopathy, an enlarged VSs. pressure (7/15 vs. 2/15)
foveal avascular zone on CG (n=15);
fluorescein angiography, same intravitreal
neurosensory detachment on injection combination
optical coherence Duration: 12 months
tomography, treatment for
diabetic macular edema
within £ 3 months, previous
vitreoretinal surgery, other
major ocular surgery within
the previous 6 months, YAG
capsulotomy within <2
months, macular pathology
Tsobgny- Cameroon, DM2, >11teeth, severe n=34 IG (n=17): Primary: change in HbAlc  Change over 3 months:
Tsague 2018 urban, chronic periodontitis 56% female immediate ultrasonic Secondary: Plaque index, HbAlc (%):
NCT02745015 tertiary according to the 2012 age (yrs): 51.4+8.8 scaling, scaling and root gingival bleeding index, Benefit with 1G: 6.7 +2.0 % vs. 8.1+
care, CDC-AAP classification, HbAlc (%):9.3+1.3 planning +subgingival pocket depth, clinical 2.6 %, MD: 2.2 (p=0.029)
RCT BMI (kg/m?): 28.3+ 10% povidone iodine attachment loss adverse events:
12/2014- no periodontal treatment, 5.4 irrigation 1 /15 patient reported tongue
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Study name Setting Population Intervention vs. Control Outcomes Results
registration Place, Inclusion / Exclusion criteria Characteristics Description with duration ~ Primary and secondary Longest follow-up period with
number setting and intervention effects (IG vs. CG) with
Design time SD, 95%-Cl or p value
05/2015 alteration of DM treatment 6 duration of diabetes vS. irritation following chlorhexidine moth
mths prior to the study, onset  (months): 55.5+42.6  CG(n=17): rinse in IG
of systemic diseases or an complications: periodontal treatment 3
acute condition, use of neuropathy (%): 40 months later
immunosuppressive nephropathy (%): 7 Duration: 3 months
medications or others drugs retinopathy (%): 7
or presence of conditions diabetic foot (%): 3
able to alter periodontitis
clinical features
Yakoot 2019 Egypt, Adult DM2 or DM1 patients, n=119 conservative primary: complete after 12 months
urban limb-threatening diabetic gender:44.5% female  debridement of necrotic healing rate of complete healing (%):
NCT01531517 foot ulcerations age (yrs): 54.7 +8.4 tissue and irrigation with secondary: reduction of Benefit for IG: 32.4% vs. 12%; p=0.034
07/2011- type of diabetes: warm normal saline infection in the ulcer site,
07/2013 no life-threatening extensive » DM1: 22.9% and al reaction that may be
RCT gangrenous » DM2: 86.2% 16 (n=61): due to study drug

lesions that needed

immediate amputations; bad

general condition; shock or

unstable vital signs; critically
ill with severe organ/system

dysfunctions or advanced
malignancy.

local application of
ointment composed of
royal jelly and panthenol
vs.

CG (n=58):

local application of
Panthenol

duration: 12months

ADA: American Diabetes Association; BCVA: Best-corrected visual acuity; BMI: Body mass index; CG: Control group; Cl: Confidence interval; CHC: Community health centre; DBP: Diastolic
blood pressure; DM: diabetes mellitus; DM1: Type 1 diabetes; DM2: type 2 diabetes; FPG: fasting plasma glucose; HbAlc: haemoglobin Alc; IG: intervention group; IQR: interquartile
range; n: number of participants; NCD: Non-communicable disease; NPH: neutral protamine Hagedorn; MD: mean difference; MDa: adjusted mean difference; NCD: Non-communicable
disease ;RCT: randomized controlled trial; RR: Relative risk; RRa: adjusted relative risk; SAE: Serious adverse events; SBP: Systolic blood pressure; SCI: Diabetes Self-Care Inventory; SD:
Standard-deviation; SMBG: self-monitoring of blood glucose; wks: weeks; yrs: years

Supplementary Table 3: Characteristics and results of studies on patients with DM2
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RCTs on pregnant DM patients

Study name Setting Population Intervention vs. Outcomes Results Study name
registration Place, Inclusion / Exclusion criteria Control Primary and secondary  Longest follow-up period registration number
number setting and Characteristics Description with with intervention effects Design
Design time duration (IG vs. CG) with SD, 95%-

Cl or p value

Strategies to increase physical activity

Embaby Egypt, at increased risk for GDM due  n=40 1G: Fasting plasma glucose, Change to 37" week of gestation:
2016 urban, to obesity (BMI > 30 kg/mz), 100% female aerobic exercise program  Insulin level FPG (mmol/l)

age:> 25 yrs, age (yrs): 29.243.8 (walking on treadmill) Benefit for IG: 4.26+0.67 vs. 5.07+0.54
RCT 20-24th gestational wks, BMI (kg/m?):28.7£1.3  three times weekly until (p=0.0001)

07/2014- multigravida, physically active  fasting glucose the end of 37 wks of Fasting insulin (1U/I):

02/2015 with > 1 of the following 3 (mmol/l): 6.5+0.9 gestation + diet control. Benefit for IG: 10.59£1.10 vs.
characteristics: history of fasting insulin (1U/1): vs. 12.43+1.44 (p=0.0001)
macrosomia, abnormal 15.78+1.58 CG:
glucose tolerance during diet control with usual
previous pregnancy or first care given by
grade relative with DM2 obstetricians and

midwives.
no hypertension, GDM, Duration: appr. 4 months

medications that affects
insulin secretion, serious
pulmonary disease, cardiac,
renal impairment and
malignancy

Other non-pharmacological therapies

El-Shamy Egypt, GDM, age: 20-30 yrs, n=30 IG (n=15): Primary: Change over 3 months:
2018 urban gestational age: 24-26 wks, 100% female acupressure + standard glycemic control, 75 g OGTT (mg/dl):

BMI < 30 kg/m?, singleton live  age (yrs): 24.2+2.8 antenatal care requirement for insulin, Fasting: 116.1+0.1 vs. 118.2 + 0.7
RCT 12/2016- fetus 75 g OGTT (mg/dl): vs. insulin resistance 2h postprandial:

05/2017 » fasting glucose: CG (n=15): Secondary: 125.3+1.2vs. 127.3+0.9

no high-risk pregnancy, bad 129.050.6 standard antenatal care neonatal outcomes Complication (%):

obstetric situations or » 2h postprandial: only 5-min Apgar-Score < 7: 6.7vs. 6.7 %

diseases, smoking, oral 146+1.65 Duration: 12 weeks

sedatives BMI (kg/m?): 27+1.5
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Utz 2018
NCT02979756

Marocco,
urban /
rural,
primary
care,

Cluster-RCT

11/2016-
02/2018

Health centres with > 30
monthly antenatal care
consultations and all

pregnant women with newly

diagnosed GDM

no DM2, DM1

20 health centres
n=215

age (yrs):27.616.6
urban (%): 38.5
rural (%): 61.5

20 clinics were
randomized—> 10 in each
group

IG (n=120):

first screening for
GDM~>positive tested
women received
counselling on nutrition
and exercise

vSs.

CG (n=95):

routine practice

Primary: birthweight
Secondary: maternal
weight gain,

glucose control,
pregnancy complications.

Follow-up visits:
7.544.9 vs. 3.8%3.3 (p=0.001)

FBG within the norm: better with 1G
<1/3 of all values: 7.6 vs. 32.6 %
1/3-2/3 of all values: 17.8 vs. 32.6 %
>2/3 of all values: 74.6 vs. 34.8 %

Macrosomia (birthweight>4000 g): 3.5
vs. 18.4 % (p<0.001)

Pharmacological strategies

Ashoush 2016  Egypt,
urban,

RCT tertiary care
01/2014-
11/2014

GDM, mothers with 26-32-
week GDM (oral 2-h 75 G
glucose tolerance test)

singleton pregnancies, failure

of satisfactory glycemic

control despite adequate diet

and exercise for 2 1 wk

no fetal anomalies on
ultrasonography, other
pregnancy complications,
known intolerance to

metformin or risk factors for

lactic acidosis

n=95
100% female
age (yrs): 31.843
HbA1lc (%): 5.75 +
0.55
75g OGTT (mg/dl)
» fasting: 106.0514.6
» 1h:310.25+11.6
» 2h:176.6549.4
BMI (kg/m?): 31.2+1.4

IG (n =47):

metformin (initial total
dose 1000 mg/d with
meals, increase by 500 or
850 mg every 1 or 2 wks
toward target or up to a
maximum dose of

2500 mg/d until delivery,
addition of insulin if
needed)

vS.

CG (n=48):

regular insulin + neutral
protamine Hagedorn (3:7)

(starting dose 0.7 units
/kg*d, adjusted to
achieve adequate
glycemic control at
increments of 1

unit/10 mg glucose
higher than the desired
cut-off, short action
insulin whenever needed)
Duration: until delivery

Primary: successful
maternal glycemic control
Secondary: maternal BMI,
glycemic control
parameters, maternal
weight gained during
pregnancy, side effects to
metformin, mode of
delivery, gestational age
at delivery, neonatal
birthweight, macrosomia,
neonatal hypoglycemia,
neonatal death,
congenital anomalies,
admission to neonatal
intensive care unit

Until delivery:

fasting glucose during treatment
(mg/dl): better with IG:

during the last wk: 78+3.1 vs. 79.9+3.7
(p=0.008)

during the last 2 wks: 78.9+3.5 vs.
80.8+4.7 (p=0.029)

maternal hypoglycaemia (%):

no difference: 6.25 vs. 12.5 (p=0.254)
neonatal hypoglycaemia (%):

12.8 vs. 14.6 (p=0.791)

Maternal weight gain (Kg):
4.4+0.6vs.5.1+0.8(p=0.001)
neonatal congenital anomalies (%):
2.1vs.2.1p=0.747

headache (%):

27.3 (metformin+insulin) vs. 5.6
(metformin monotherapy) vs. 0%
(insulin monotherapy)

neonatal ICU admission (%):

8.5 vs. 10.4 (p=0.514)

Costs (Egyptian pounds): 89.66+0.96
vs. 174.9+11.1 (for monotherapies)
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Beyuo 2015 Ghana, pregnant women with DM2 n= 104 IG (n=52): Primary: 2-hour post Change from enrolment to delivery:
ACTRN126140 urban or GDM (plasma glucose 100% female Metformin (starting with prandial blood glucose glycemic control (mmol/I):
00942651 >7 mmol/l after an overnight  age (yrs): 33.3+4.6 500 mg / d, gradually (2HPG) fasting glucose:
01/2013- fast or plasma glucose fasting glucose increase over 2 wks to a Secondary: fasting no difference: 6.42+0.98 vs. 6.62+1.57
RCT 12/2013 concentration 211.1 mmol/I2  (mmol/l): 8 maximum dose of 2500 glucose, 1HPG, maternal (p=0.928)
hours after a 75 g glucose 2HPG (mmol/l): 10.5 mg/d, insulin was added weight gain, pregnancy 1HPG:
drink), 20-30 wks gestation, BMI (kg/m?): 3.116.6 if necessary) outcome and feto- no difference: 8.95+1.27 vs. 9.62+1.44
age: 18-45yrs, eligible for type of diabetes: vs. neonatal outcomes. (p=0.078)
insulin therapy GDM (%): 65.9 CG (n=52): 2HPG:
DM2 (%): 34.0 insulin treatment (daily benefit for IG: 7.84+1.43 vs. 9.05+1.89
no T1DM, DM2 who have dose 0.3 1U/kg, titrated to (p=0.004)
previously failed to achieve achieve the glycemic
glycemic control on targets, if necessary,
metformin monotherapy, admission to the ward
allergies to metformin and therapy with soluble
insulin)
Duration: until delivery
Ibrahim 2014  Egypt, GDM or pre-existing DM, n=90 IG (n=46): Primary: gylcemic control:
NCT01915550 urban gestational age 20-34 wks 100% female Metformin (1500 mg, maternal gylcemic control e  better for CG: 76.1 vs. 100 %
with insulin resistance age (yrs):29.8+5.4 raised to 2000 mg) (fasting glucose reached glycemic control (p=0.001)
RCT 08/2011- No DM1, secondary diabetes BMI (kg/m?):31.83 + without increasing insulin <95 mg/dl and 2-HPG e 13 vs. 18.2 % had readmission for
04/2012 or liver or renal impairment 3.23 dose <120 mg/dl) poor glycemic control
Gestational age: 28.7 Patients switched to CG if ~ Secondary: e 6.5vs.22.7 % had bouts of

+ 3.7 wks
GDM:43.3%
Pre-existing DM:
56.7 % with median
duration of 4 (1-15)
yrs

treatment was not
successful to control
blood glucose
concentrations

CG (n=44):

insulin dose was
increased according to
the standard protocol

maternal bouts of
hypoglycemia, need for
another hospital
admission for
uncontrolled diabetes
during pregnancy,
gestational age at
delivery, mode of
delivery, birth weight,
birth trauma, congenital
anomalies, Apgar score,
neonatal hypoglycemia,
need for neonatal
intensive care unit
admission, adverse
neonatal outcomes

maternal hypoglycaemia

Complications:

e 23.3 vs. 30.8 % had fetal
macrosomia

e 1 new-born in each group had
congenital malformations

e 7 vs. 38.5 % had neonatal
hypoglycaemia

e 18.6 vs. 41 % had NICU admission
® 0vs. 5.1 % had stillbirths

e 11.6 vs. 25.6 % with respiratory
distress syndrome
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BMI: Body mass index; CG: Control group; Cl: Confidence interval; DM: diabetes mellitus; DM2: type 2 diabetes; FPG: fasting plasma glucose; GDM: gestational diabetes;
HbA1c: haemoglobin Alc; 1 /2HPG: 1 / 2-hour post prandial blood glucose; IG: intervention group; n: number of participants; MD: mean difference; MDa: adjusted mean
difference; OGTT: Oral glucose tolerance test; RCT: randomized controlled trial; RR: Relative risk; RRa: adjusted relative risk; SD: Standard-deviation; wks: weeks; yrs:

years

Supplementary Table 4: Characteristics and results of studies on pregnant women with DM
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Malek 2015

Malipa 2013

Mash 2014
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Mohamad 2009
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Muchiri 2015
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Search strategies
Medline (Ovid)
Search on 19.11.2018, 1470 references, Update from 2018 to Current on 20.08.2020: 541

references
Nr.  Searches
1. exp Diabetes Mellitus/
2. Diabetes.tw
3. or/1-2
4. Africa.tw
5. Exp Africa/
6. Algeria$.tw or exp Algeria/
7. Angol$.tw or exp Angola/
8. Benin$.tw or exp Benin/
9. Botswan$.tw or exp Botswana/
10. Burkina Faso.tw or exp Burkina Faso/
11.  Burund$.tw or exp Burundi/
12. Cameroon$.tw or exp Cameroon/
13. Cape Verde.tw or exp Cape Verde/
14, Central African Republic$.tw or exp Central African Republic/
15. Chad$.tw or exp Chad/
16. Comoros$.tw or exp Comoros/
17.  Cote d'lvoire.tw or exp Cote d'lvoire/
18. Democratic Republic of Congo.tw or exp Democratic Republic of Congo
19. Djibout$.tw or exp Djibouti/
20. Egypt$.tw or exp Egypt/
21, Equatorial Guinea$.tw or exp Equatorial Guinea/
22. Eritrea$.tw or exp Eritrea/
23. Ethiop$.tw or exp Ethiopia/
24.  Gabon$.tw or exp Gabon/
25, Gambia$.tw or exp Gambia/
26. Ghana$.tw or exp Ghana/
27.  Guinea$.tw or exp Guinea/
28. Guinea-Bissau.tw or exp Guinea-Bissau/
29. Kenya$.tw or exp Kenya/
30. Lesoth$.tw or exp Lesotho/
31. Liberia$.tw or exp Liberia/
32. Libya$.tw or exp Libya/
33. Madagascar$.tw or exp Madagascar/
34. Malawi$.tw or exp Malawi/
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Nr. Searches
35. Mali.tw or exp Mali/

36. Mauritania$.tw or exp Mauritania/

37. Mauritius$.tw or exp Mauritius/

38. Morocc$.tw or exp Morocco/

39. Mozambique$.tw or exp Mozambique/

40. Namibia$.tw or exp Namibia/

41. Niger.tw or exp Niger/

42. Nigeria$.tw or exp Nigeria/
43. Rwanda$.tw or exp Rwanda/

44, (Sao Tome and Principe).tw

45. Senegal$.tw or exp Senegal/
46. Seychell$.tw
47. Sierra Leone.tw or exp Sierra Leone/

48. Somalia$.tw or exp Somalia/
49. South Africa$.tw or exp South Africa.de
50. South Sudan.tw or exp South Sudan/

51.  Sudan$.tw or exp Sudan/
52. Swaziland$.tw or exp Swaziland/

53. Tanzania$.tw or exp Tanzania/

54.  Togo$.tw or exp Togo/

55.  Tunisia$.tw or exp Tunisia/

56. Uganda$.tw or exp Uganda/

57.  Zambia$.tw or exp Zambia/

58. Zimbabwe$.tw or exp Zimbabwe/

59. Somaliland$.tw or exp Somaliland/

60.  Sahrawi Arab Democratic Republic.tw.

61. or/4-60

62. randomized controlled trial.pt.

63.  controlled clinical trial.pt.

64. (randomized or randomised or randomly).ti,ab
65. placebo.ti,ab.

66. trial.ti,ab.
67. groups.ti,ab.
68. or/62-67

69. 3 and 61 and 68

70. exp animals/ not humans.sh.
71. 69 not 70

72. 71 not (comment or editorial).pt.
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CENTRAL
Search on 14.01.2019, 439 trials, Update from 2018 to Current on 20.08.2020: 244 trials

1

Africa, explode all trees

2 Algeria* or Angol* or Benin* or Botswan*

3 (Burkina Faso) or Burund* or Cameroon* or (Cape Verde) or (Central African
Republic)

4 Chad* or Comoros* or Cote d'lvoire or Congo*

5 Djibout* or Egypt* or (Equatorial Guinea*) or Eritrea*

6 Ethiop* or Gabon* or Gambia* or Ghana* or Guinea* or Guinea-Bissau

7 Kenya* or Lesoth* or Liberia* or Libya* or Madagascar* or Malawi*

8 Mali* or Mauritania® or Mauritius* or Morocc* or Mozambique™® or Namibia* or
Niger*

9 Nigeria® or Rwanda* or (Sao Tome and Principe) or Senegal* or Seychell*

10 Sierra Leone or Somalia* or (South Africa) or (South Sudan*) or Sudan* or
Swasiland

11 Tanzania* or Togo* or Tunisia® or Uganda® or Zambia* or Zimbabwe* or
Somaliland or (Sahrawi Arab Democratic Republic)

12 #1 or #2 or #3 or #4 or #5 or #6 or #7 or #8 or #9 or #10 or #11

13 MeSH descriptor Diabetes, this term only

14 MESH descriptor Diabetes mellitus, explode all trees

15 Diabetes near 3 gestation*®

16 Latent autoimmune diabetes in adults

17 Prediabetes

18 Insulin resistan*

20 HBA1C

21 Diabet* near 3 (angiopath* or foot orfeet or retinopath*)

22 Diabet* near 3 (cardiomyopathy* or coma or ketoacido* or neuropath*)

23 #13 or #14 or #15 or #16 or #17 or #18 or #19 or #20 or #21

32 #12 and #23

CINAHL

Search on 20.08.2020: 19 results

(Africa$ or Africa$ or

Algeria$ or Angol$ or Benin$ or Botswan$ or (Burkina Faso) or

Burund$ or Cameroon$ or (Cape Verde) or (Central African Republic) or Chad$ or

Comoros$ or Cote d'lvoire or Congo$ Djibout$ or Egypt$ or (Equatorial Guinea$) or Eritrea$
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or Ethiop$ or Gabon$ or Gambia$ or Ghana$ or Guinea$ or Guinea-Bissau or Kenya$ or
Lesoth$ or Liberia$ or Libya$ or Madagascar$ or Malawi$ or Mali$ or Mauritania$ or
Mauritius$ or Morocc$ or Mozambique$ or Namibia$ or Niger$ or Nigeria$ or Rwanda$ or
(Sao Tome and Principe) or Senegal$ or Seychell$ or Sierra Leone or Somalia$ or (South
Africa) or (South Sudan$) or Sudan$ or Swasiland or Tanzania$ or Togo$ or Tunisia$ or
Uganda$ or Zambia$ or Zimbabwe$ or Somaliland or (Sahrawi Arab Democratic Republic))
in Abstract

AND

diabetes in Abstract

AND

randomized or rct or randomized in Abstract

AND

In English

AND

Peer-reviewed

And

Humans

International Clinical Trials Registry Platform
Search on 9.-10.10.2019, update on 25.08.2020 (registration January 2019 to 31.08.2020)
http://apps.who.int/trialsearch/AdvSearch.aspx

1. Africa or African in the Title and diabetes or diabetic or HbA1c in the condition,
Recruitment status: all: 90 records for 90 trials (9.10.2019)

2. diabetes or diabetic or HbA1c in the condition
Recruitment status: all
Countries of recruitment: Algeria or Angola or Benin or Botswana or Burkina Faso or
Burundi or Cameroon or Central African Republic or Chad or Congo or Cite D’ivoire:
96 record for 63 trials

3. diabetes or diabetic or HbA1c in the condition
Recruitment status: all
Countries of recruitment: Democratic Republic of Congo or Djibouti or Egypt or
Equatorial Guinea or Eritrea or Ethiopia: 292 records for 159 trials

4. diabetes or diabetic or HbA1c in the condition
Recruitment status: all
Countries of recruitment: Gabon or Gambia or Ghana or Guinea or Guinea-Bissau or
Kenya or Lesotho or Liberia or Lybia: 22 records for 22 trials

5. diabetes or diabetic or HbA1c in the condition
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Recruitment status: all
Countries of recruitment: Madagascar or Malawi or Mali or Mauritania or Mauritius or
Morocco or Mozambique: 96 records for 34 trials
6. diabetes or diabetic or HbA1c in the condition
Recruitment status: all
Countries of recruitment: Nigeria: 13 records for 13 trials
7. diabetes or diabetic or HbA1c in the condition
Recruitment status: all
Countries of recruitment: Namibia or Niger or Rwanda or (Sao Tome and Principe) or
Senegal or Seychelles or Sierra Leone or Somalia or South Sudan or Sudan or
Swaziland:
11 records for 11 trials
8. diabetes or diabetic or HbA1c in the condition
Recruitment status: all
Countries of recruitment: South Africa: 1528 records for 429 trials:
9. diabetes or diabetic or HbA1c in the condition
Recruitment status: all
Countries of recruitment: Togo or Tunesia or Ujanda or Zambia or Zimbabwe: 129

records for 50 trials
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African Journals Online
https://www.ajol.info/index.php/index/search/search?query=%28diabetes+or+diabetic+or+hb
al1c%29+and+%28random+or+randomized+or+randomised%29&dateFromYear=2004&date
FromMonth=01&dateFromDay=1&dateToYear=2020&dateToMonth=10&dateToDay=14&aut
hors=

Advanced search 14.10.2020

Titel: (diabetes or diabetic or hbaic) and (random or randomized or randomised)

30 results

African Index Medicus Database

http://indexmedicus.afro.who.int/aim/opac_css/index.php?lvi=search result&get query=4

Advanced search 14.10.2020

Titel, Expression booléenne: (diabetes or diabetic or hbaic) and (random or randomized or
randomised)

122 results, no potentially eligible references
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