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ABSTRACT To understand the status of prediabetes diagnosis and treatment in Latin America and to eval-
uate the use of metformin for diabetes prevention in this context.
A panel of 15 diabetes experts from seven countries in Latin America met on 14 – 15 August 
2014 in Lima, Peru, to review the available literature, discuss the role of prediabetes in type 2 
diabetes mellitus and cardiovascular disease, analyze collected information, and make conclu-
sions for prediabetes diagnosis and treatment in Latin America.
Prediabetes diagnosis, screening, and treatment, including lifestyle changes, pharmaco-
logical treatment, and cost-effectiveness were discussed. Five resulting statements were 
issued for Latin America: prediabetes is a clinical and public health problem; health care 
systems do not currently diagnose/treat prediabetes; use of prediabetes risk detection tools 
are needed region-wide; treatment includes lifestyle changes, multidisciplinary educa-
tion, and metformin; and registries of patient records and further studies should be 
supported.
The expert panel concluded that in Latin America, preventive treatment through lifestyle 
changes and metformin are cost-effective interventions. It is important to improve prediabetes 
identification and management at the primary care level.

Keywords Prediabetic state; diabetes mellitus, type 2; diabetes, prevention & control; Latin 
America.
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In Central and South America, more 
than one-half of individuals with type 2 
diabetes mellitus (DM2) remain undiag-
nosed (1). Prior to DM2 onset, there is an 
insulin-resistance stage followed by an in-
crease in blood glucose levels when “predi-
abetes” may develop, especially in people 
suffering visceral obesity. Several studies in 
different populations have suggested that 
prediabetes increases the risk for develop-
ing DM2 and subsequent cardiovascular 
diseases (CVD; 2 – 5); and that DM2 can be 
prevented or delayed by implementing 
certain lifestyle changes (LSC), as well as 
with medication (6 – 9). Identifying and 
treating people at risk of developing DM2 
and subsequent CVD complications is a 
public health challenge.

Taking into account the implications 
of prediabetes as a risk for DM2 and 
CVD—both of which have seen rising 
prevalence rates throughout Latin 
America—and acknowledging that early 
diabetes management can prevent these 
subsequent conditions (10, 11), an expert 
panel of 14 diabetes physicians was 
convened. The group met in Lima, Peru, 
representing seven countries: Brazil, 
Chile, Colombia, Ecuador, Mexico, Peru, 
and Venezuela. The expert panel 
reviewed the existing literature and 
discussed professional opinions and ex-
periences to reach decisions regarding 
prediabetes diagnosis and management 
in Latin America.

The main objective of the expert panel 
was to engage key opinion leaders and 
to analyze the available information in 
order to form a comprehensive under-
standing of the Latin American perspec-
tive on prediabetes diagnosis and 
treatment, and specifically, to evaluate 
the potential for using metformin in dia-
betes prevention.

MATERIALS AND METHODS

Panel selection

Prospective panel members were cho-
sen from a group of specialists in each 
country (n = 14) according to their recog-
nized, scientific expertise in diabetes re-
search, practice, and quality measures. 
Other factors influencing selection were 
the desire for a broad range of medical 
specialties and different practice settings 
(e.g., primary health care, ambulatory 
care) to be represented on the panel. 
In addition, each candidate’s scientific 
contributions to the topic were reviewed, 

as well as their status among national 
scientific societies.

To ensure that potential conflicts of in-
terest were disclosed and addressed ap-
propriately, panelists presented any 
relevant information at the start of the 
meeting. Potential conflicts are listed in 
the appropriate section at the end of this 
article.

Development process

The panel convened for a 2 days in 
Lima, Peru, to share professional opin-
ions and experiences. All sessions were 
video recorded and a transcript was de-
veloped afterwards for each session. 
Panel discussions were used to define 
terms and to address questions regard-
ing prediabetes screening, current treat-
ment, and diagnostic criteria.

At the beginning of each session, a 
leading expert in each topic presented 
and summarized the current scientific 
evidence and its quality for the panel 
members. Afterwards, the participants 
were divided into three groups to dis-
cuss the presented evidence, analyze the 
quality of the evidence, and if necessary, 
to add additional evidence from existing 
and grey literature (unpublished work or 
studies pending publication). Each 
group then presented its conclusions to 
the entire panel. The exchanges that fol-
lowed were documented and the basic 
points were summarized.

The expert meeting followed a topic 
review methodology, assessing needs in 
three concatenated phases (Table 1). In 
the first phase, epidemiological data on 
diagnostic criteria (Box 1), prevalence, 
screening, and treatment of prediabetes 
in Latin America were addressed. In the 
second phase, the goals, hurdles, and ac-
tions needed to improve prediabetes 

detection and treatment were identified. 
In this phase, each topic was addressed 
from three perspectives: the patient as an 
individual (individual perspective); the 
health care providers (institutional per-
spective); and the health policymakers 
(health system perspective). Finally, in 
the third phase of the plenary session, 
recommendations for improving predia-
betes diagnosis and treatment in Latin 
America were discussed, agreed upon, 
and summarized.

Disagreement resolution

A consensus process was used to re-
solve disagreement on qualifying the sci-
entific evidence. Additional literature 
was obtained and included, as needed. 
When group consensus was not clear, the 
full panel reviewed the evidence and 
worked through any differences until a 
consensus was reached.

RESULTS

Two of the principal topics discussed 
by the expert panel were the use of the 
Finnish Type 2 Diabetes Risk Score (FIN-
DRISC) scale in Latin America and predi-
abetes interventions, particularly LSC 
and the use of medications.

Prediabetes and diabetes risk 
assessment

Diabetes risk scores are useful for 
screening individuals who have an in-
creased risk of DM2 and might benefit 
from additional, invasive diagnostic 
tests. The FINDRISC scale, the most used 
and validated worldwide, is one of the 
most effective tools for assessing individ-
ual diabetes risk (12). Since abdominal 
obesity was originally categorized using 

TABLE 1. Methodology of the expert panel on prediabetes, Lima, Peru, 2014

Phase Contents Methods Stages/topics

1 Introduction to the subject 
and contextualization 
(high-level insight)

Conferences and questions/
answers

–  Presentations on the current state of 
prediabetes in Latin America

–  Discussion of prediabetes diagnostics and 
treatment

2 Analysis of the situation 
and identification of goals, 
hurdles, and actions

Discussion workshops. Two 
30 – 45-minute sessions for 
each of the three groups

–  How to improve awareness on prediabetes 
in Latin America?

–  How to improve prediabetes diagnosis by 
primary care physicians?

3 Reaching consensus on 
priority action items

Plenary session –  Discussion and establishment of basic 
points to be considered by a program to 
improve prediabetes detection and 
treatment in Latin America

Source: Prepared by authors from the study data.
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the cutoffs for European populations, 
this tool must first be validated according 
to the cutoffs of the population in which 
it is applied. Considering that the cutoff 
for abdominal obesity in Latin America 
(using a visceral adiposity area ≥ 100cm2) 
was less than that of Europe (≥ 94 cm in 
men; ≥ 80 cm in women), the FINDRISC 
was modified using this value.

A study to validate a low-cost tool for 
identifying diabetic patients in rural areas 
of Honduras (13) had very good test char-
acteristics (area under the receiver oper-
ating characteristic [ROC] curve = 0.89). 
Using the screening criterion of 0.42, their 
risk equation had a sensitivity of 74.1% 
and specificity of 97.2%. Moreover, a 
study to validate a risk tool for detecting 
the diabetes incidence in Mexico (14) 
revealed an area under the receptor- 
operator curve of 0.9 (92% sensitivity; 
71% specificity).

The Latin American FINDRISC 
(LA-FINDRISC) was validated in Bogotá 
and Bucaramanga, Colombia (15, 16), 
and Barquisimeto, Venezuela (17). The 
LA-FINDRISC presented a good dis-
criminative power identifying subjects 
with glucose regulation risk (impaired 
fasting glucose [IFG] , impaired glucose 
tolerance [IGT], unknown DM2) in both 
places, with an area under the ROC 
curve ≥ 0.77, and an efficacy similar to 
that of the original version, even better 
for women. A value greater than 12 
points showed the best sensitivity/spec-
ificity in both genders for detecting a 
high risk of impaired glucose regulation. 
These individuals would be eligible for 
the oral glucose tolerance test (OGTT) 
and/or HbA1c. Validation of a given risk 
score prior to applying it to a specific 
population is recommended to ensure 
sensitivity and specificity since the weight 
of different score components may vary 

among populations (18). The Colombian 
Diabetes Risk Score (ColDRISC) study 
validated and weighted independent ele-
ments of the FINDRISC among 3 000 
people in northern Colombia (19). The 
study revealed that the performance of 
all three risk scores (ColDRISC, FIND-
RISC, and LA- FINDRISC) in screening 
for DM2 in Colombia was good. Further-
more, there are several other Latin 
American groups currently working on 
FINDRISC validation and/or applica-
tion (19 – 21). However, these risk scores 
are not yet systematically applied in 
Latin America.

Prediabetes interventions and 
challenges

The expert panel agreed that prediabe-
tes interventions to prevent DM2 and its 
CVD complications in Latin America 
must include:

•	 Education about healthy lifestyle (be-
ginning at school age) and training of 
educators on risk factors for DM2 
and CVD, specifically targeting the 
most susceptible populations.

•	 Investments to create more favorable 
and safe environments for physical 
activities (e.g., parks, bike trails, and 
sports facilities).

•	 Recognition by every community 
sector that abdominal obesity, over-
weight, obesity, and prediabetes are 
conditions that increase the risk for 
DM2 and CVD, and that managing 
these will prevent the leading cause 
of morbidity and mortality.

•	 Evaluation of incentive programs 
that compensate health care provid-
ers and physicians that get good re-
sults from implementing prevention 
measurements.

•	 Financial support for studies that val-
idate FINDRISC as a DM2 risk-detec-
tion tool and evaluate metformin for 
diabetes prevention.

The expert panel also identified some 
of the most frequent conditions that pre-
clude proper identification of individuals 
with prediabetes in Latin America:

•	 Unavailability of anhydrous glucose 
for the glucose tolerance test.

•	 Suitability and technical uniformity 
on HbA1c measurement.

•	 Lack of economic investment in im-
plementing screening activities to 
identify prediabetes in the primary 
health care system.

•	 Lack of transportation to clinics 
where diagnostic tests are 
performed.

•	 Lack of mobile clinics to reach areas 
that are difficult to access.

Lifestyle changes for diabetes 
prevention

During recent years, there has been a 
rapid increase in the prevalence of DM2 
in Latin America, closely associated with 
an increased prevalence of obesity (22). 
The rise of obesity is mainly attributed to 
increased caloric intake and sedentary 
lifestyles (22). The effects of weight 
reduction from LSC on the risk for devel-
oping DM2 in individuals with predia-
betes has been evaluated by several 
studies and has shown encouraging re-
sults (6). However, there are no pub-
lished studies on the effects of lifestyle 
interventions on DM2 risk in Latin 
America.

According to the Diabetes Prevention 
Program (DPP), the main DM2 preven-
tion predictor for those with prediabetes 
is weight reduction—the risk of diabetes 
decreases by 16% with every kilogram of 
lost weight (6). However, weight reduc-
tions seen in the first months during clin-
ical trials for DM2 prevention thin out as 
follow-up time increases (8, 9). Commu-
nity-implemented programs have shown 
less weight loss than that reported by 
clinical trials, so it is possible that figures 
on DM2 prevention from the clinical tri-
als are not reproducible in the real world 
(6). Moreover, it is possible that the re-
duced, beneficial effect on slowing the 
progression to DM2 seen in several stud-
ies—i.e., the Da Qing (from 51% to 43% 
in a 20 year follow-up; 7), the DPS (from 
58% to 43% in a 7-year follow-up; 8), and 

BOX 1. Diagnostic criteria for prediabetes,a 2014

Fasting plasma glucose: 100 mg/dl (5.6 mmol/L) to 125 mg/dl (6.9 mmol/L) 
(Impaired Fasting Glucose)

or

Glucose 2 hours after a 75 g overload of anhydrous glucose: 140 mg/dl (7.8 mmol/L) 
to 199 mg/dl (11 mmol/L) (Impaired Glucose Tolerance)

or

HbA1c: 5.7% – 6.4%

a There is a continuous risk for prediabetes, extending below the lower limit and becoming 
disproportionately higher at the upper limit of the range. 
Source: Prepared by authors based on a review of the literature.
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the DPP (from 58% to 34% in a 10-year 
follow-up; 9)—could be due to the pro-
gressive weight gain at the follow-up, 
after the active intervention. However, 
these observational studies did show 
that long-term lifestyle changes are effec-
tive in DM2 prevention.

The consensus on DM2 prevention 
published by the International Diabetes 
Federation (18) proposes identification, 
risk assessment, and intervention to re-
duce the risk of prediabetes. It also recom-
mends 30 minutes of moderate exercise 
daily, maintaining a healthy weight, de-
creasing weight in overweight and obese 
individuals by 5% – 10%, and maintaining 
a normal weight/height ratio in children 
(18). Similar recommendations have been 
proposed in Latin America (23).

In conclusion, analysis of the evidence 
shows that lifestyle changes are an effec-
tive tool to prevent DM2 in individuals 
with prediabetes and should always be 
implemented. However, their efficacy 
decreases over time and in real life, the 
percentage of patients getting to and 
maintaining the weight loss and the 
healthy habits is very low, so pharmaco-
logical measures may be necessary in a 
very high percentage.

Pharmacological treatment

Metformin is a biguanide that reduces 
the production of glucose by the liver 
and causes moderate weight loss in over-
weight and obese patients (6). Using an 
850 mg dose twice daily was shown to 
reduce the progression from prediabetes 
to diabetes (6) in 31% of participants ver-
sus the placebo group. The study was 
conducted in the United States where 
metformin was shown to be particularly 
effective in young adults, in those with a 
BMI higher than 35, and in women with 
a history of gestational diabetes. The 
beneficial effect of metformin was re-
duced by 25% after a short period of dis-
continuation from the drug. In the Indian 
Diabetes Prevention Program (IDPP; 24), 
the progression rate from prediabetes to 
diabetes in the placebo group was 18.3% 
per year. Metformin at lower doses 
(250 mg) effectively reduced the progres-
sion rate to DM2, by an absolute reduc-
tion of 14.5%. This was a two-fold 
reduction versus that of the DPP (7.2% 
decrease in new cases of DM2), with a 
higher dose of metformin (1700 mg/
day). This difference translates into a 
lower necessary number needed to 

prevent a new case of DM2, namely 6.9 
in IDPP and 13.9 in DPP. Overall, metfor-
min was well tolerated in the DPP study, 
although 29% of patients did not reach 
the goal of taking over 80% of the pre-
scribed drug during the study period.

To explain these results, in addition to 
the differences in trial methodology, 
it has been proposed that there are re-
gional differences regarding sensitivity 
for developing insulin resistance, low 
grade inflammation, and DM2 at lower 
levels of visceral adiposity related to 
epigenetic changes and fetal program-
ming (25). Thus, it is essential to conduct 
clinical trials to evaluate the effects of 
interventions in the Latin American con-
text (26, 27). Studies like the DPP and the 
IDPP are not available for Latin America. 
Despite this gap, it seems prudent to 
identify individuals with abdominal 
obesity and prediabetes early in order to 
implement lifestyle changes and pre-
scribe 500 – 1 700 mg of metformin daily, 
especially if blood glucose levels remain 
high after lifestyle changes.

Cost-effectiveness of prediabetes 
treatment

Although economic data on DM2 pre-
vention from the United States and other 
developed countries cannot be extrapo-
lated to Latin America, they are useful as 
discussion guides. Thus, a study com-
paring the costs of health care in patients 
with IFG, IGT, or both, compared to pa-
tients with normal glucose levels, 
showed an increase in subjects with pre-
diabetes (28). In the United States in 
2007, the annual health care cost for an 
individual with diabetes was estimated 
at US$ 11 700, compared to US$ 2 900 for 

a non-diabetic (28, 29). In addition, drug 
expenses for complications related to 
DM2 treatment and specialists’ fees in-
creased medical expenses by 360%. If re-
nal insufficiency requires dialysis, the 
costs then increase by up to 771%. In the 
United States, 2006, the yearly health 
care cost for an individual with IGT was 
modeled and calculated to be US$ 1 400; 
costs increased to US$ 1 900 for non-com-
plicated DM2 treated with monotherapy; 
to US$ 2 200 if microalbuminuria 
 occurs; to US$ 2 700 if hypertension addi-
tionally occurs; and finally, to US$ 4 600 
with additional angina (30).

Thus, there are financial reasons as 
well as health reasons to identify individ-
uals with prediabetes and to follow up 
with lifestyle interventions and/or 
metformin. The cost- effectiveness analy-
ses of several DM2 clinical trials compar-
ing LSC to pharmacotherapy have 
reported the latter, mainly metformin, to 
be superior. For instance, the cost of LSC 
intervention in DPP in 2002 was US$ 1 
400/person during the first year and de-
creased to US$ 700 per person in the 
 following years (31). Metformin cost for 
the dose used in DPP (1700mg/day) was 
approximately US$ 300 per person annu-
ally. As discussed by Herman and col-
leagues (31), the cost of metformin was 
significantly lower than the acarbose cost 
in the “Study to Prevent Non-Insulin- 
 Dependent Diabetes Mellitus trial” 
(US$ 1 400 per person annually), and 
“Rosiglitazone in the Diabetes Reduction 
Assessment with ramipril and rosiglita-
zone medication trial” (US$ 2 000 per per-
son annually) in 2006 (28).

Table 2 shows the financial analysis 
performed at the institution that imple-
ments preventive treatment in subjects at 

TABLE 2. Estimated cost of treating impaired glucose tolerance to prevent a new case 
of type 2 diabetes versus cost of treating type 2 diabetes at different stages, 2013

Condition
Costs (2013 US$)

Clinical management Drugs Monthly cost Total annual cost

Prediabetes 632 194 69 826
Type 2 Diabetes
 MTFa + GMPb 1 304 651 163 1 955
 MTF + DPP4c 1 304 887 183 2 191
 MTF + INSULd 1 304 1 726 253 3 030
 Dialysis 18 813 1 726 1 712 20 539

a Metformin.
b Glimepiride.
c Sitagliptin.
d Glargine insulin.
Note: Marginal costs and out-of-the pocket expenses not included.
Source: Prepared by the authors from the study data and data from the Fundación Oftalmológica de Santander, Clínica de 
Prediabetes, Bucaramanga, Colombia.
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cardiometabolic risk conditions in Bucar-
amanga, Colombia (Clínica de Síndrome 
Metabólico, Prediabetes y Diabetes de la 
Fundación Oftalmológica de Santander). 
This analysis considered prevention of 
DM2 new cases and the cost-benefit of 
early and aggressive treatment of risk 
factors, such as abdominal obesity, non-
alcoholic fatty liver disease, hyperten-
sion, and dyslipidemia, on prevention of 
DM2 complications. The IDPP results 
were used regarding the use of a single 
500 mg/day dose of metformin and the 
necessity to treat of seven subjects with 
prediabetes to prevent one new case of 
diabetes. Thus, in Colombia, the cost of 
treating an IGT patient is US$ 826 annu-
ally, lower than the cost for treating DM2. 
The projected cost of metformin treat-
ment for seven patients with prediabetes 
can avoid the cost of treating a non-com-
plicated diabetic patient with metformin 
+ glimepiride after 2.9 years; with met-
formin + DPP4 inhibitors after 2.6 years; 
and with metformin + insulin after 1.9 
years. That is to say, after 2.3 years, the 
cost of primary prevention in a prediabe-
tes patient has been recovered. In sum-
mary, the expert panel concluded that in 
Latin America, preventive treatment 
through lifestyle changes and metformin 
are cost-effective interventions.

Limitations. Since the information in 
this study was retrieved by a panel of ex-
perts and not through a systematic re-
view, there may have been some 
omissions of scientific literature. How-
ever, a subsequent search of PubMed 
Central and LILACS databases on the 
use of diabetes risk scores in Latin Amer-
ica did not result in any additional publi-
cations for inclusion.

In addition, the panel comprised ex-
perts from the Latin American countries 
that have conducted the most research in 
the field of prediabetes, which may have 
led to over/under-representing findings 
from particular countries.

RECOMMENDATIONS

The expert panel defined five key 
statements regarding prediabetes in 
Latin America:

1. Prediabetes is a clinical and public 
health problem in Latin America, un-
derscored by its impact on cardiovas-
cular disease and mortality. Due to a 
lack of prediabetes screening in Latin 
America, the current prevalence is 

unknown; however, there is reason to 
believe it ranges from 10% – 20%.

2. Health care systems in Latin Amer-
ica do not routinely perform predia-
betes diagnostics and/or treatment 
and do not have strategies for doing 
so. Even though the region has well-
trained health care professionals, 
there seem to be various obstacles, 
such as economical limitations, lack 
of standardized diagnostic methods 
(HbA1c, oral glucose tolerance test), 
and an absence of political willing-
ness. Awareness need be raised 
among policymakers regarding the 
importance of timely screening and 
treatment of prediabetes. Actions 
should include algorithms to screen 
high-risk individuals using a two-
step strategy (risk assessment tool 
followed by diagnostic invasive 
blood tests), plus pharmaceutical 
treatment and lifestyle changes.

3. Prediabetes risk detection tools in-
clude application of FINDRISC and 
implementation of fasting glucose 
assessment protocols, glucose toler-
ance test, and HbA1c. Screening 
tools, such as FINDRISC, efficiently 
identify people at high risk of abnor-
mal glucose tolerance. These tools 
have been validated in some Latin 
American countries. We recommend 
the validation and implementation 
of the FINDRISC throughout the re-
gion to identify people at risk, using 
an algorithm for either fasting, 
2-hour glucose, or HbA1c measures, 
or all three. These algorithms shall be 
part of national and regional clinical 
practice guidelines for the detection 
and prevention of type 2 diabetes in 
Latin America. The importance of 
prediabetes and its detection should 
be communicated on a large-scale at 
the population level by the Minis-
tries of Health using public aware-
ness campaigns, and also, by all health 
care providers screening their patient 
population for those at risk. National 
Diabetes or Endocrinology Associa-
tions can lead or facilitate communi-
cation among all stakeholders.

4. Important actions for prediabetes 
treatment include lifestyle changes, 
multidisciplinary education, and use 
of metformin as a therapeutic alter-
native. There is sufficient scientific 
evidence to conclude that type 2 dia-
betes can be prevented and/or de-
layed by interventions targeting 

lifestyle (especially physical activity 
and diet) and metformin. Although 
lifestyle interventions have had a 
larger effect than metformin, medi-
cation can provide an excellent 
 option for certain patients. To imple-
ment lifestyle changes, both a popu-
lation and a high-risk strategy are 
needed. The population strategy 
should be developed under the lead-
ership of the Ministries of Health us-
ing the main concepts of health 
promotion, including the theory of 
diffusion of innovations. It should 
aim to decrease the prevalence of 
obesity and overweight in the popu-
lation and to increase physical activ-
ity to at least 150 minutes/week. To 
succeed, this strategy must include 
the private and public sectors and in-
terventions that target the entire life 
cycle. The high risk strategy, on the 
other hand, needs to be implemented 
within primary health care. It should 
offer individual and/or group ad-
vice on how to change lifestyle, and 
incorporate behavior change mod-
els, such as the Prochaska model. 
The primary health care sector must 
understand the importance and ben-
efits of lifestyle interventions for 
those with prediabetes so that the 
burden of type 2 diabetes and its 
complications can be avoided.

5. It is important to support patient 
records and epidemiology studies in 
Latin America. Because most epi-
demiological studies on diabetes 
prevalence in Latin America rely on 
self-reported measurements, large 
population-based epidemiological 
studies using HbA1c and oral glu-
cose tolerance tests are needed to 
estimate the real prevalence of IFG 
and IGT. Furthermore, patient 
records may provide important in-
formation on the number of people 
with prediabetes; however, these 
registries need to be validated and 
regularly updated to provide the 
necessary information on consulta-
tion, follow-up, and treatment of 
people with prediabetes.

CONCLUSIONS

After reviewing the published evi-
dence, the expert panel concluded that 
prediabetes in Latin America is an impor-
tant public health problem, one that is un-
fortunately not well understood by the 



6 Rev Panam Salud Publica 41, 2017

Special report López-Jaramillo et al.• Prediabetes management in Latin America

 1. International Diabetes Federation. IDF 
 Diabetes Atlas, 7th ed. Brussels: IDF; 2015.

 2. Qiu M, Shen W, Song X, Ju L, Tong W, 
Wang H, et al. Effects of prediabetes 
 mellitus alone or plus hypertension on 
subsequent occurrence of cardiovascular 
disease and diabetes mellitus: longitudi-
nal study. Hypertension. 2015;65(3): 
525–30.

 3. Lopez-Jaramillo P, Velandia- Carrillo C, 
Gomez-Arbelaez D, Aldana-Campos M. Is 
the present cut-point to define type 2 dia-
betes appropriate in Latin-Americans? 
World J Diabetes. 2014;5:747–55.

 4. Lind M, Tuomilehto J, Uusitupa M, 
 Nerman O, Eriksson J, Ilanne-Parikka P, 
et al. The association between HbA1c, 
fasting glucose, 1-hour glucose and 
2-hour glucose during an oral glucose tol-
erance test and cardiovascular disease in 
individuals with elevated risk for diabe-
tes. PLoS One. 2014;9(10):e109506.

 5. Gomez-Arbelaez D, Lopez-Jaramillo P. 
Mechanisms of acute coronary syndromes. 
N Engl J Med. 2013;310(9):882–4.

 6. Rydén L, Grant PJ, Anker SD, Berne C, 
Cosentino F, Danchin N, et al. ESC 
 guidelines on diabetes, pre-diabetes, and 
cardiovascular diseases developed in col-
laboration with the EASD: the Task Force 
on diabetes, pre-diabetes, and cardiovas-
cular diseases of the European Society of 
Cardiology (ESC) and developed in col-
laboration with the European Association 
for the Study of Diabetes (EASD). Eur 
Heart J. 2013;34(39):3035–87.

 7. Li G, Zhang P, Wang J, et al. The long-term 
effect of Lifestyle interventions to prevent 
diabetes in the China Da Qing Diabetes 
Prevention Study: a 20-year follow-up 
study. Lancet. 2008;371:1783–9.

 8. Lindström J, Ilanne-Parikka P, Peltonen M, 
et al. Sustained reduction in the incidence 
of Type 2 diabetes by lifestyle interven-
tion: follow up of the Finnish Diabetes Pre-
vention Study. Lancet. 2006;368:1673–9.

 9. Diabetes Prevention Program Research 
Group. 10-year follow-up of diabetes inci-
dence and weight loss in the Diabetes Pre-
vention Program Outcomes Study. Lancet. 
2009;374:1677–86.

 10. Schmidt MI, Duncan BB, Bang H, Pankow 
JS, Ballantyne CM, Golden SH, et al. 
 Identifying individuals at high risk for 
 diabetes: The Atherosclerosis Risk in 

Communities Study. Diabetes Care. 2005: 
28: 2013-28.

 11. López-Jaramillo P, Rey JJ, Gómez-Ar-
beláez D, Rodriguez YA, López –López J. 
Combatir la epidemia de diabetes mellitus 
tipo 2 en Latinoamérica: características 
 especiales que demandan acciones inno-
vadoras. Clínica e Investigación en Artero-
sclerosis. 2011;23:90–9.

 12. Lindström J, Tuomilehto J. The Diabetes 
Risk Score: a practical tool to predict type 
2 diabetes risk. Diabetes Care. 2003;26: 
725–73.

 13. Milton EC, Herman WH, Aiello AE, 
 Danielson KR, Mendoza-Avelarez MO, Pi-
ette JD. Validation of a type 2 diabetes 
screening tool in rural Honduras. Diabetes 
Care. 2010;33(2):275–7.

 14. Guerrero-Romero F, Rodriguez-Morán M. 
Validation of an instrument for screening 
cases of type 2 diabetes and monitoring at-
risk individuals in Mexico. Rev Panam 
Salud Publica. 2010;27:181–6.

 15. Aschner P, Nieto-Martinez R, Marin A, 
Rios M. Evaluation of the FINDRISC score 
as a screening tool for people with im-
paired glucose regulation in Latin Amer-
ica using modified score points for waist 
circumference according to the validated 
regional cutoff values for abdominal 
 obesity. Minerva Endocrinológica. 2012; 
37(4):114.

 16. Gomez-Arbelaez D, Alvarado-Jurado L, 
Ayala-Castillo M, Forero-Delgado L, 
 Camacho PA, Lopez-Jaramillo P. Evaluation 
of the Finnish Diabetes Risk Score to predict 
type 2 diabetes mellitus in a Colombian 
population: a longitudinal observational 
study. World J Diabetes. 2015;6:1337–44.

 17. Nieto-Martínez R, González JP, Maru-
landa MI, Vera O, Prada JC, Rojas C, et al. 
Evaluation of the FINDRISC as a screen-
ing tool for people with impaired glucose 
regulation in Venezuela using a modified 
score with validated regional cutoff values 
for abdominal obesity. Proceedings of the 
8th World Congress on Prevention of 
 Diabetes and its Complications, 15 – 17 
 October 2015, in Cartagena, Colombia. 
Cartagena: Federación Diabetológica Col-
ombiana; 2015.

 18. Alberti KG, Zimmet P, Shaw J. Interna-
tional Diabetes Federation: a consensus on 
Type 2 diabetes prevention. Diabet Med. 
2007;24(5):451–63.

 19. Barengo NC, Tamayo DC, Tono T, 
Tuomilehto J. A Colombian diabetes risk 
score for detecting undiagnosed diabetes 
and impaired glucose regulation. Prim 
Care Diabetes. 2017;11(1):86–93.

 20. Barengo NC, Acosta T, Arrieta A, Ricaurte 
C, Mayor D, Tuomilehto JO; the DEMO-
JUAN study group. Screening for people 
with glucose metabolism disorders within 
the framework of the DEMOJUAN project 
(DEMOnstration area for primary preven-
tion of type 2 diabetes, JUAN Mina and 
Barranquilla, Colombia). Diabetes Metab 
Res Rev. 2013. doi: 10.1002/dmrr.2462. 
[Epub ahead of print]

 21. Nieto-Martínez R, Marulanda MI, 
González-Rivas JP, Ugel E, Durán M, 
Barengo NC, et al. Cardio-Metabolic 
Health Venezuelan Study (EVESCAM): 
design and implementation. Invest Clin. 
2017;58(1):56–69.

 22. Rueda-Clausen C, Silva F, Lopez-Jaramillo 
P. Epidemic of obesity and overweight in 
Latin America and the Caribbean. Int J 
Cardiol. 2008;125:111-12.

 23. Guías ALAD Sobre el Diagnóstico, Con-
trol y Tratamiento de la Diabetes Mellitus 
Tipo 2 con Medicina Basada en Evidencia. 
Available from: http://issuu.com/al-
ad-diabetes/docs/guias_alad_2013 Ac-
cessed 12 February 2014.

 24. Ramachandran A, Snehalatha C, Mary S, 
Mukesh B, Bhaskar AD, Vijay V; Indian 
Diabetes Prevention Programme (IDPP). 
The Indian Diabetes Prevention Pro-
gramme shows that lifestyle modification 
and metformin prevent type 2 diabetes 
in Asian Indian subjects with impaired 
glucose tolerance (IDPP-1). Diabetologia 
2006;49:289-97.

 25. Lopez-Jaramillo P, Gomez-Arbelaez D, 
 Sotomayor-Rubio A, Mantilla-Garcia D, 
Lopez-Lopez J. Maternal undernutrition 
and cardiometabolic disease: a Latin Amer-
ica perspective. BMC Med. 2015;13:41.

 26. Lopez-Jaramillo P, Lopez-Lopez J. Fetal 
programming and cardiometabolic dis-
eases: the role of angiotensin II and in-
flammation. Clínica e Investigación en 
Arterosclerosis. 2010;2(Suppl 2):37–40.

 27. López-Jaramillo P, Velandia-Carrillo C, 
 Alvarez-Camacho J, Cohen DD, Sanchez- 
Solano T, Castillo-López G. Inflammation 
and hypertension: are there regional 
 differences? Int J Hyperten. 2013.  Available 

health sector. It is crucial that cost- 
effective preventive treatments, namely 
lifestyle changes and medications, such 
as metformin, be routinely offered and 
accessible. Moreover, it is necessary to im-
prove prediabetes identification and 
management at the primary care level.

Acknowledgements. The authors 
thank Noel Barengo for his review of the 

manuscript and Paul Antony Camacho 
for permission to use data from the Fun-
dación Oftalmológica de Santander to calcu-
lating the cost of treating prediabetes.

Funding: All of the authors received 
the financial support of Merck KGaA 
(Darmstadt, Germany) to participate in 
the meeting in Lima, Peru (travel and liv-
ing expenses).

Conflict of interests: Manuela  Restrepo 
is associated with Merck  Colombia, an 
affiliate of Merck KGaA (Darmstadt, 
Germany).

Disclaimer. Authors hold sole respon-
sibility for the views expressed in the 
manuscript, which may not necessarily 
reflect the opinion or policy of the RPSP/
PAJPH and/or PAHO.

REFERENCES

http://issuu.com/alad-diabetes/docs/guias_alad_2013
http://issuu.com/alad-diabetes/docs/guias_alad_2013


Rev Panam Salud Publica 41, 2017 7

López-Jaramillo et al. • Prediabetes management in Latin America Special report

from: http://dx.doi.org/10.1155/2013/ 
492094 Accessed 17  November 2017.

 28. Herman WH. The economics of diabetes 
prevention. Med Clin North Am. 2011; 
95:373-84.

 29. Brandle M, Zhou H, Smith BR, Marriott D, 
Burke R, Tabaei BP, et al. The direct medi-
cal cost of type 2 diabetes mellitus. Diabe-
tes Care. 2003;26:2300-4.

 30. American Diabetes Association. Econom-
ics cost of diabetes in the U.S. in 2007. 
 Diabetes Care. 2008;31:596–615.

 31. Herman WH, Brandle M, Zhang P,  
Williamson DF, Matulik MJ, Ratner RE, 
et al. The Diabetes Prevention Program 
Research Group: Costs associated  
with the primary prevention of type 2 
diabetes mellitus in the Diabetes 

Prevention Program. Diabetes Care. 
2003;26:36–47.

Manuscript received on 23 May 2016. Accepted for 
publication on 31 May 2017.

RESUMEN Comprender el estado del diagnóstico y el tratamiento de la prediabetes en América 
Latina y evaluar el uso de la metformina para la prevención de la diabetes en este 
contexto.
Un panel de 15 expertos en diabetes de siete países de América Latina se reunió del 14 
al 15 de agosto de 2014 en Lima, Perú, para revisar la literatura disponible, discutir el 
papel de la prediabetes en la diabetes mellitus tipo 2 y la enfermedad cardiovascular, 
analizar la información recolectada y formular conclusiones para el diagnóstico y el 
tratamiento de la prediabetes en América Latina.
Se analizaron el diagnóstico,  el tamizaje y el  tratamiento de la prediabetes, inclusive 
los cambios en el estilo de vida, el tratamiento farmacológico y la relación costo-efica-
cia. Se emitieron cinco conclusiones para América Latina: la prediabetes es un prob-
lema clínico y de salud pública; los sistemas de atención de la salud actualmente no 
diagnostican o no tratan la prediabetes; el uso de herramientas de detección del riesgo 
de prediabetes es necesario en toda la región; el tratamiento incluye cambios en el estilo 
de vida, educación multidisciplinaria y metformina; y se debe brindar apoyo para 
llevar registros de historias clínicas y realizar estudios adicionales.
El panel de expertos concluyó que en América Latina el tratamiento preventivo 
basado en cambios en el estilo de vida y administración de metformina son interven-
ciones eficaces en relación al costo. Es importante mejorar la identificación y el manejo 
de la prediabetes en el nivel de atención primaria.

Palabras clave Estado prediabético; diabetes mellitus tipo 2; diabetes, prevención & control; 
América Latina.

Identificación y manejo de 
la prediabetes: resultados 
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RESUMO Entender o estado do diagnóstico e tratamento do prediabetes na América Latina e 
avaliar o uso de metformina para prevenção de diabetes neste contexto.
Um painel de 15 especialistas em diabetes de sete países da América Latina reuniu-se 
de 14 a 15 de agosto de 2014 em Lima, Peru, para analisar a literatura disponível, dis-
cutir o papel do prediabetes em diabetes mellitus tipo 2 e doenças cardiovasculares, 
analisar informações coletadas e fazer conclusões para o diagnóstico e tratamento do 
prediabetes na América Latina.
O diagnóstico, rastreio e tratamento pré-diabetes, incluindo mudanças de estilo de vida, 
tratamento farmacológico e custo-efetividade foram discutidos. Foram emitidas cinco 
conclusões resultantes para a América Latina: o prediabetes é um problema clínico e de 
saúde pública; os sistemas de saúde atualmente não diagnosticam/tratam prediabetes; 
o uso de ferramentas de detecção de risco de prediabetes é necessário em toda a região; 
o tratamento inclui mudanças de estilo de vida, educação multidisciplinar e metform-
ina; e devem ser suportados registros de pacientes e outros estudos.
O painel de especialistas concluiu que na América Latina, o tratamento preventivo 
através de mudanças de estilo de vida e metformina são intervenções efetivas em 
relação ao custo. É importante melhorar a identificação e gestão do prediabetes no 
nível de atenção primária.

Identificação e 
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prediabetes: resultados da 
Reunião Estratégica de 

Prediabetes da 
América Latina

Palavras chave Estado pré-diabético; diabetes mellitus tipo 2; diabetes, prevenção & controle; 
América Latina.
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