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Introduction

Non-communicable diseases (NCDs) present a major bur-
den on health, healthcare systems, and development glob-
ally, as they cause premature deaths, thus economically 
affecting nations and their individuals.1,2 These diseases, 
particularly cardiovascular diseases, chronic respiratory 
diseases, diabetes mellitus, and cancer, are leading causes 
of mortality in the South-East Asia Region, with an esti-
mated 9 million deaths each year.3 Key elements in 
decreasing the occurrence of NCDs are early detection, 
screening, and treatment.2 The most effective way to man-
age non-communicable diseases is to reduce the risk 

factors largely attributable to them, such as hypertension, 
diabetes mellitus, and stroke.4,5

The review was developed as a part of the EU Horizon 
2020 SUNI-SEA project, which is being implemented in 
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Abstract
This systematic review provides a high-quality, comprehensive summary of recommendations on hypertension (HT) 
and type 2 diabetes mellitus (T2DM), accentuating patient blood pressure, HbA1c levels, patterns of drug treatment, 
management, and screening of these diseases. The overall objective of the review is to support adapting existing clinical 
practice guidelines in Indonesia, Vietnam, and Myanmar. The database PubMed and the web search engines Google 
and Google Scholar were searched from October to December 2019 for evidence-based guidelines covering the 
overall disease management in Europe, the United States of America, and low and middle-income countries (Indonesia, 
Vietnam, and Myanmar—IVM later on). Nine studies were selected for the review, seven concerning HT and five 
T2DM. Guidelines in IVM and Europe identified HT as increased blood pressure (BP; ≥140/90 mmHg). IVM guidelines 
also recommended commencing drug treatment if lifestyle interventions were not successful. Four international HT 
guidelines recommended monitoring BP every few months, and the other three guidelines gave recommendations based 
on the patient’s current BP levels. All five T2DM guidelines recommended target HbA1c levels below 7%–6.5%, but only 
IVM guidelines included re-examination every 3–6 months. Metformin was recommended as the first choice of medical 
treatment, if not contraindicated. Amid the guidelines’ recommendations, there were no major variations in the Class 
of recommendation and Level of evidence (except IVM guidelines where COR and LOE were missing). Revision and 
completion of IVM guidelines by this grading system would enhance evidence-based and informed decisions in clinical 
care.
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Indonesia, Vietnam, and Myanmar (IVM). Scaling-Up 
Noncommunicable Diseases Interventions in South-East 
Asia (SUNI-SEA) is an international project with the goal 
of verifying effective approaches to non-communicable 
diseases, extending evidence-based HT and T2DM pre-
vention and treatment programs, and strengthening the 
provision for HT and T2DM prevention and management 
services. The project aims to provide evidence to achieve 
sustainable development goals, all based on experiences in 
Southeast Asian countries.6

Hypertension (HT) is highly prevalent throughout the 
world, with the scale of increase of NCDs particularly 
observable in Southeast Asia.7 Studies currently report the 
prevalence of HT to be around 35% and is accountable for 
approximately 1.5 million deaths annually.8,9 A much 
higher percentage is attributed to the lack of awareness and 
control of raised blood pressure for all people in the 
Southeast Asia Region, being nearly 50%.7 In population-
based studies, the prevalence of HT in Malaysia in 2011 
was estimated at 43.5% (≥30 years), in Myanmar in 2009 
at 30.1% (15–64 years), Sri Lanka between 2005 and 2006 
at 23.7% (≥18 years) and in Vietnam from 2002 to 2008 at 
25.1% (≥25 years). The prevalence of HT in Indonesia has 
not been thoroughly explored due to the lack of data on 
adults (15 years and older).7

The Southeast Asia Region faces a diabetes epidemic, 
too.10 Of the diabetic population, more than 85% suffer 
from type 2 diabetes mellitus (T2DM).11 The prevalence of 
diabetes in South Asians is four times higher than in any 
other ethnic group owing to the individual susceptibility to 
T2DM.12 Nevertheless, roughly 57% of the cases are undi-
agnosed.13 The estimates of the prevalence of diabetes in 
adults range from 4.0% in Nepal to 8.8% in India. An 
increasing proportion of obese and overweight children 
and adolescents have led to an increased risk of T2DM.14 
Of particular concern is the additional number of deaths 
and the economic burden due to diabetes. Based on the lat-
est statistics, patients pay between 43 and 870 USD to treat 
the disease and its complications.11

Both HT and T2DM are preventable conditions and are 
commonly associated with an unhealthy lifestyle, a lack 
of physical activity, and the harmful use of tobacco and 
alcohol.15 Therefore, it is imperative to produce and use 

evidence-based recommendations based on the best local 
and international evidence. The adaptation of recognized 
international recommendations from clinical practice 
guidelines for the specific environment in communities in 
Southeast Asian countries is addressed by international 
teams of the project SUNI-SEA with the aim of develop-
ing interventions tackling NCDs with the necessity of 
adjusting to local needs and requirements.

The overall objective of this systematic review is to 
propose modifications in existing guidelines in Indonesia, 
Vietnam, and Myanmar based on identified differences in 
the diagnosis, management, and treatment of HT and 
T2DM from current international evidence-based guide-
lines’ recommendations for these non-communicable dis-
eases. The systematic review was conducted as a part of an 
EU-funded SUNI-SEA project. No ethical constraints 
were identified.

Methodology

A computerized literature search was initiated on publica-
tions from January 1, 2010 to December 31, 2019 and 
executed primarily within the PubMed database. This 
database offers free full-text biomedical and life sciences 
journals. The search was conducted from October to 
December 2019, using a combination of keywords and rel-
evant subject headings related to HT, T2DM, guidelines, 
and recommendations. The search was complemented 
with browsing the web for determining pertinent publica-
tions (Table 1). The guidelines were searched in close col-
laboration with all SUNI-SEA project partners.

Selection criteria for the systematic review included 
guidelines for two non-communicable diseases—HT and 
T2DM—containing the Class of recommendations and 
Level of evidence, and that the publication originated 
either from Europe, the United States of America, or low 
and middle-income countries (focusing on IVM). Attempts 
were made to recognize and translate non-English lan-
guage papers. Guideline publications only qualified for the 
systematic review if they had been fully published and not 
older than 10 years.

The authors of this article individually selected suitable 
publications based on the criteria and extracted all necessary 

Table 1. Search algorithms and key words.

Source Access date Search terms

PubMed/Google/
Google Scholar

01/10/2019 (((((((((guideline*) OR consensus) AND hypertension) OR high blood pressure) 
OR cardiovascular disease*) AND Europe) OR europe*) OR Unites States) OR 
america*) OR Indonesia) OR Vietnam) OR Myanmar
(((((((guideline*) OR consensus) AND type 2 diabetes) AND Europe) OR europe*) 
OR Unites States) OR america*) OR Indonesia) OR Vietnam) OR Myanmar
((((((((guideline*) OR consensus) AND non-communicable disease*) OR 
noncommunicable disease*) AND Europe) OR europe*) OR Unites States) OR 
america*) OR Indonesia) OR Vietnam) OR Myanmar
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data. All discrepancies were discussed and solved. The total 
number of selected guidelines concerning non-communica-
ble disease was 9 (HT—7; T2DM—5), with some of the 
included guidelines covering both topics. The oldest guide-
line included in this review was published in 2012. In the 
results, we present the recommendations for HT and T2DM 
separately, thus guidelines 1–5 and 8–9 for HT, and guide-
lines 1 and 4–7 for T2DM. Table 2 presents the character-
istics of the reviewed studies.

Subsequently, the following information, targeted at the 
prevention and treatment of HT and T2DM, was obtained 
from each guideline: guideline authors, year of publication, 
the Class of recommendations, and Level of evidence.

A total of 367 publications, including guidelines, rec-
ommendations, or their reports, were identified. After 
removing duplicates, 279 papers were screened, and from 
those, 258 were excluded. Overall, 21 publications were 
screened for eligibility, with 9 included in the qualitative 
synthesis (Figure 1).

A consensus was reached after the discussion of the 
proper method used to compare findings. For this pur-
pose, the guidelines were group stratified by the type of 
procedure: treatment process, pharmacotherapy, manage-
ment, and screening. Recommendations targeted at NCDs 
in children and adolescents (<18 years), pregnant women, 
other ethnic groups, therapeutic strategies, and secondary 

Table 2. Characteristics of reviewed guidelines.

Reference 
number Study author(s) Year Area/country Type of guideline

1 Arnett et al.16 2019 United States of 
America

Primary prevention of cardiovascular 
disease

2 Williams et al.17 2018 Europe Management of arterial hypertension
3 Whelton et al.18 2017 United States of 

America
High blood pressure in adults

4 Perk et al.19 2012 Europe Cardiovascular disease prevention in 
clinical practice

5 World Health Organization20 2018 World (Myanmar) Noncommunicable disease interventions
6 Soelistijo et al.21 2019 Indonesia Management and prevention of T2DM
7 Vietnam Ministry of Health22 2017 Vietnam Diagnosis and treatment of T2DM
8 Indonesian Society of Hypertension23 2019 Indonesia Management of HT
9 Vietnam Ministry of Health24 2019 Vietnam Diagnostics, treatment, and management 

of some non-infective diseases

Records identified through 
database search 

(n=256)

Records identified through 
other sources

(n=111)

Total records identified through search
(n=367)

Records screened
(n=279)

Records excluded
(n=258)

Full-text articles assessed 
for eligibility

(n=21)

Publications included in 
qualitative synthesis 

(n=9)

Full-text articles excluded, 
with reasons

(n=12)

Duplicates removed

(n=88)
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Figure 1. Systematic reviews and meta-analyses (PRISMA) flowchart of the study selection process.
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prevention for associated comorbidities were excluded 
from the systematic review.

The study used administratively collected secondary 
data and no ethics committee approval was required.

Results

The onset of HT in the European guidelines and the guide-
lines used in Southeast Asian countries was classified as 
BP ≥140/90 mmHg. In the American guidelines, it was 
classified at lower levels (BP ≥130/80 mmHg). The begin-
ning of a patient’s drug treatment in the first grade of HT 
was recommended mostly when lifestyle interventions had 
failed using combination therapy. American and European 
guidelines also strongly recommended that the start of 
medication should be based on the overall cardiovascular 
risk of the patient. Four guidelines advised to initiate 
hypertension treatment with one drug, but each guideline 
differed by the severity of hypertension. Recommendations 
on systolic blood pressure targets and blood pressure (BP) 
monitoring differed in these guidelines, as a few of them 
used age stratification or severity of HT as target criteria. 
The measurement of BP was recommended from 1 month 
to 5 years, depending on the guideline and patient’s condi-
tion (Table 3).

Most guidelines recommended target HbA1c levels of 
<7%, but only a few altered these levels by the age of the 
patient (Guidelines 6 and 7). The recommended blood 
pressure target was estimated at <140/90 mmHg in 
Vietnamese and Indonesian guidelines, at <140/80 mmHg 
in European guidelines, and the estimation based on over-
all CVD risk was stated in the American and WHO guide-
lines (used in Myanmar). Metformin, if not contraindicated, 
was recommended as the first choice of treatment in all 
guidelines. If Metformin was not tolerated, Sulfonylurea 
was specifically recommended only in two guidelines. Six 
out of the seven guidelines recommended statin therapy to 
reduce CV risk (Table 4).

Although retinopathy, neuropathy, and increased albu-
minuria and eGFR levels have been identified as diabetes-
specific risk enhancers that are independent of other risk 
factors in T2DM, in most guidelines, the frequency of 
examinations for these risk enhancers was not specified 
(Table 5).

Discussion

The use of systematic reviews for clinical practice guidelines 
is essential to classify, analyze, and summarize evidence-
based guidance on certain topics. Conducting systematic 
reviews has been proven to be beneficial in various clinical 
areas, ranging from preclinical testing,25 single diseases,26 
and risk factors,27 to complex non-communicable diseases.28 
In our systematic review, aimed at describing and compar-
ing guideline recommendations on HT and T2DM, we 

emphasized targeted patients’ BP and HbA1c levels, pat-
terns of drug treatment and management, and the screen-
ing of these diseases.

Selected American guidelines classified onset of HT as 
BP ≥130/80 mmHg, and to initiate a patient’s drug treat-
ment, guidelines first recommended the assessment of the 
patient’s overall ASCVD risk. Guidelines used in IVM and 
Europe identified HT at a higher BP in comparison 
(≥140/90 mmHg), but IVM guidelines recommended ini-
tiating drug treatment only when lifestyle interventions 
had failed. Only four guidelines differentiated their recom-
mendations on the number of drugs used to initiate treat-
ment by a patient’s degree of HT (17, 18, 23, and 24), and 
the pill therapy to treat HT (single-pill combination ther-
apy) was not specified in four guidelines (16, 18, 19, and 
24). Systolic BP targets were differentiated by age in only 
two guidelines, with higher levels for older people, and the 
lowest recommended diastolic BP levels were 70 mmHg. 
Out of the seven guidelines, four guidelines recommended 
BP measurements/monitoring every few months, and rec-
ommendations in three guidelines were based on a patient’s 
current BP levels.

All five guidelines recommended target HbA1c levels 
below 7%–6.5%, but only IVM guidelines included the re-
examination of these levels every 3–6 months. Two guide-
lines had differentiated these levels by age groups. 
Metformin was recommended as the first choice of medi-
cal treatment, if not contraindicated, in all guidelines; 
however, if metformin was not tolerated, Sulfonylurea was 
specifically recommended as the first choice of medical 
treatment by only two guidelines (20 and 22). Statin ther-
apy, to reduce CVD risk, was recommended in all guide-
lines except 1 (22), and blood glucose self-monitoring was 
recommended only in two guidelines. Screening recom-
mendations varied remarkably among the guidelines, most 
recommending annual kidney disease screenings (four 
guidelines) and annual foot examinations (three guide-
lines). Patient prevention against certain communicable 
diseases was recommended only in two guidelines.

Among the recommendations, there were no major dif-
ferences between the guidelines with regards to the Class 
of recommendation and Level of evidence (among the 
ones which included such grading). The absence of essen-
tial quality rating systems in guidelines implies the neces-
sity of their improvement to support evidence-informed 
decision-making in healthcare provision.29 The systematic 
review—Grading of Recommendations, Assessment, 
Development, and Evaluation (GRADE) approach to 
develop a common and transparent system for grading the 
quality of evidence and the strength of recommenda-
tions30—should be used in referral guidelines for all basic 
services.31 As derivation from existing guidelines and 
adaptation to local context may lack transparency, it is cru-
cial to set a working group with expertise in medical con-
tent and methods, but also in the values and preferences of 
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Table 4. Comparison of treatment process and pharmacotherapy—type 2 diabetes mellitus.

Recommendation 1 4 5 6 7

Arnett et al.16 Perk et al.19 World Health 
Organization20

Soelistijo et al.21 Vietnam Ministry of 
Health22

Target HbA1c level Recommended <6.5% Recommended <7%; 
<6.5% may be useful

Recommended <7% Recommended <7% Recommended 
<7% but with other 
variables

Different HbA1c 
targets for elderly

No recommendation No recommendation No recommendation Recommended 
between 7.5–8.5%

Recommended <8%

– – – B NA
Blood pressure target Based on CVD risk <140/80 mmHg Based on CVD risk <140/90 mmHg <140/90 mmHg

I; SBP: B-R
DBP: C-EO

I; A (Strong) NA B NA

Examination of 
patient’s HbA1c levels 
each 3–6 months

No recommendation No recommendation Recommended Recommended every 
3 months

Recommended at 
least 2× year

— — NA E NA
Metformin as the 
first choice if not 
contraindicated

Recommended Recommended Recommended Recommended Recommended
IIa; B-R IIa; B (Strong) NA NA NA

Sulfonylurea as 
the first choice 
if metformin not 
tolerated

No recommendation No recommendation Recommended No recommendation Recommended
– – NA – NA

Statin therapy to 
reduce CV risk

Recommended Recommended Recommended Recommended No recommendation
I; A I; A (Strong) NA C –

Blood glucose self-
monitor

No recommendation No recommendation No recommendation Recommended Recommended

– – – B –

CVD: cardiovascular disease; HbA1c: glycated hemoglobin.

Table 5. Comparison of management and screening—type 2 diabetes mellitus.

Recommendation 1 4 5 6 7

Arnett et al.16 Perk et al.19 World Health 
Organization20

Soelistijo et al.21 Vietnam Ministry of 
Health22

Retinal disease 
screening

Diabetes-Specific Risk 
Enhancer—frequency 
not specified

No recommendation Recommended every 
2 years

Recommended Recommended

NA – NA B NA
Psychological distress 
screening

Recommended No recommendation No recommendation Missing standard Recommended but 
not specified

Considerationa – – NA NA
Kidney disease annual 
screening

Recommended but 
frequency not stated

No recommendation Recommended Albuminuria 
examination 
recommended annually

eGFR and 
albuminuria 
examination 
recommended

NA – NA B NA
Annual foot 
examination

No recommendation No recommendation Every 3–6 months Recommended Recommended
– – NA NA NA

Patient prevention No recommendation No recommendation No recommendation Recommended Recommended
– – – NA NA

CVD: cardiovascular disease; eGFR: estimated glomerular filtration rate; HbA1c: glycated hemoglobin.
aExample considerations for addressing social determinants of health to help prevent ASCVD events.
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communities.32 Adjustments and implementations of guide-
lines, on a national level, can be feasibly achieved through 
proceeding within methodological standards, feasible 
frameworks, and guides such as the GRADE Handbook.30,33,34 
Pragmatic approaches are required in settings where 
resources are limited; thus, purposeful clinicians’ work-
groups are needed to make sustained efforts for guideline 
improvement.35,36

As stated, the systematic review was conducted in order 
to propose amendments to currently used clinical practice 
guidelines concerning overall management of HT and 
T2DM in Indonesia, Vietnam, and Myanmar based on the 
findings; however, the possibility of their implementation 
is severely limited. The current situation in Myanmar pre-
cludes the implementation of the review’s findings, as the 
military seized power in February 2021. The country is in 
an unstable political environment, and the military is 
attempting to maintain power by shutting down all com-
munication, whether via the internet or mobile data. Both 
Indonesia and Vietnam have centralized authority, which 
means that the government has a greater proportion of 
decision-making power. As a result, any modification or 
usage of the guidelines is strictly monitored by this 
authority.

Promoting and assisting the modification and imple-
mentation of these guidelines remains one of the primary 
goals of the SUNI-SEA project; therefore, the project team 
is considering a new policy with this purpose in view. 
Furthermore, project activities include developing a strat-
egy for measuring the use of existing guidelines in primary 
practice in Vietnam.

Limitations

Although we proceeded in our systematic review accord-
ing to the PRISMA statement, we were unable to uphold 
all items in the PRISMA checklist. Due to the heteroge-
neity among the American, European, and IVM guide-
lines, we could not properly assess the risk of bias within 
or across the recommendations. Five out of nine guide-
lines did not include the Class of recommendations, and 
four out of nine guidelines did not include the Level of 
evidence. Moreover, some of the selected recommenda-
tions were identified in the text of a guideline but these 
recommendations were only supported by additional 
studies.

Some identified guidelines in a few sections referred to 
additional guidelines, which were not included in this 
review. This content could include additional recommen-
dations not stated in a selected guideline resulting in a 
biased not-applicable (NA) for certain recommendations.

As the guidelines are often robust and comprehensive 
in their topics, we were forced to exclude many further 
complications and comorbidities of HT and T2DM to 
retain the aimed intention of this review.

Conclusions and recommendations

We observed significant differences among guidelines 
being used in countries of Southeast Asia and those from 
Europe and the USA. Most of those evaluated did not men-
tion important attributes, such as the Class of recommen-
dation or the Level of evidence. Without those, the use of 
recommendations is feasible, but users might be less will-
ing to use them for clinical decisions in their clinical prac-
tice. It is recommended that these guidelines are revised 
and completed to be used as credible sources in the manner 
of evidence-based medicine.
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