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Pandemia

• 34 million HIV

• 202 million PAD
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death in most developed countries. The increase in prevalence is fastest in
developing countries, where the number of diabetics will almost triple
from 84 to 228 million. The developing world will be responsible for
more than 75% of diabetics in 2025, up from 62% in 1995.1 The preva-
lence in Singapore is 8.2% in a 2004 National Health Survey.2

The 2007 statistics showed diabetes to be most prevalent in Middle
East hot spots followed by Central America, Europe and South East Asia
(Fig. 1). The top five countries are India, China, United States, Pakistan
and Japan. DM is more prevalent in Asians as compared to Westerners
(Fig. 2). The top ten countries with the highest prevalence of impaired
glucose tolerance in 2003 and 2025 are mainly Asians. Singapore ranked
sixth in 2003 with prevalence of 16.6% and seventh in 2025 with pro-
jected prevalence of 17.5%, which is nearly a fifth of our population.
Though impaired glucose tolerance is not considered to be DM there is a
much higher risk of developing DM in this group of people (Table 1).3,4

The worldwide prevalence of DM is estimated to increase from 4 percent
in 1995 to 5.4 percent by 2025. The number of people with DM will
rise from 135 million to more than 300 million by 2025. India have a
higher predicted increase from 15 million in 1995 to 57 milllion in
2025 while China now estimated to have 15–20 million people with DM
will have a predicted rise to 50 million by 2025. Hence India and China

2 A. Nather & P. H. Wu

Fig. 1. Distribution of patients with DM in the world.
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Cuadro 3 
AMÉRICA LATINA ( 17 PAÍSES): PRINCIPALES PROBLEMAS DE SALUD  

EN ORDEN DE IMPORTANCIA 
Problemas de salud 

Países 
Primero en importancia Segundo en importancia Tercero en importancia 

Argentina 
Enfermedades del 
sistema circulatorio 
(insuficiencia cardiaca) 

Tumores malignos (traqueas, bronquios y 
pulmón) 

Enfermedades del sistema 
respiratorio (insuficiencia 
respiratoria aguda) 

Bolivia Mortalidad materno 
infantil Enfermedades crónicas infecciosas Desnutrición 

Brasil Dolencias no 
transmisibles Dolencias infecciosas transmisibles Causas externas 

Chile 
Prevalencia de factores 
de riesgo de 
enfermedades crónicas 

Accidentes y violencias Trastornos de salud mental 

Colombia Enfermedades crónicas y 
degenerativas 

Lesiones de causa externa intencionales y 
no intencionales 

Enfermedades infecciosas de 
transmisión vectorial, 
enfermedades de 
transmisión sexual 

Costa Rica Enfermedades del 
sistema circulatorio  Tumores Lesiones por causas 

externas (violencia) 

Ecuador  
Enfermedades 
infecciosas de 
transmisión vectorial 

Enfermedades crónico degenerativas Enfermedades de transmisión 
Sexual, VIH/SIDA 

El Salvador Enfermedades 
infecciosas  Lesiones por causa externa 

Enfermedades crónicas 
transmisibles y no 
transmisibles 

Guatemala Mortalidad materno 
infantil 

 Enfermedades infecciosas de transmisión 
vectorial  Enfermedades nutricionales 

Honduras Enfermedades 
infecciosas Enfermedades transmisibles 

 
Enfermedades emergentes 
 

Nicaragua Mortalidad materna 
infantil y perinatal 

Enfermedades de transmisión vectorial e 
infecciosas 

 
Enfermedades crónicas 
 

Panamá  Enfermedades crónicas  Enfermedades de transmisión sexual  - 

Paraguay 
 Enfermedades 
prevenibles que afectan a 
grupos vulnerables 

 Enfermedades crónico degenerativas 
 Enfermedades emergentes, 
accidentes de tránsito y 
violencia. 

Perú 

Mortalidad materna e 
infantil elevadas 
Enfermedades 
infecciosas 

Enfermedades transmisibles y crónicas 
Malnutrición materna e 
infantil 
Mortalidad materna 

República 
Dominicana  

Alta morbi-mortalidad 
materno-infantil  Sin información Sin información 

Uruguay  Enfermedades 
cardiovasculares  Cáncer   Accidentes 

Repúbica 
Bolivariana de 
Venezuela 

Accidentes de tránsito y 
violencia. Enfermedades cardiovasculares. Enfermedades asociadas al 

cáncer. 

Fuente: Elaboración de las autoras sobre la base de las respuestas de los países a la encuesta de la CEPAL sobre 
programas nacionales de salud, 2005. 

 

...only 7 of these countries have CV 
disease as their main concern
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expectancy in LMIC is responsible for higher-than-ever 
numbers of people reaching the age of 55 and over, when 
the risk of developing peripheral artery disease is 
accelerated. This large cohort in LMIC, especially in the 
western Pacifi c and southeast Asia regions, will enter the 
exponential phase of increased risk in the coming decade 
(fi gure 3), which will further enhance the growth in the 
global numbers with peripheral artery disease. Despite a 
decrease in HIC, mortality from coronary heart disease 
and stroke has also shown a marked increase globally 
from around 10 million deaths in 1990 to 13 million 
in 20101 with more than 80% occurring in LMIC.13

These global and regional numbers with peripheral 
artery disease could, however, be an under-estimate of the 
true burden because the sensitivity of an ABI lower 
than 0·90 in the detection of atheroma in leg arteries is 
likely to be less than 80%.61 The relatively low sensitivity is 
due to several reasons: mild peripheral artery disease 
might not be detected by ABI at rest because severe 
stenosis in at least one major artery is needed to reduce 
ankle pressure; lesions aff ecting the internal iliac or the 
femoral profunda arteries, as well as distal peripheral 
artery disease in the pedal or toe arteries, do not aff ect the 
ABI; nearly 4% of individuals have an ABI higher 
than 1·30 often due to medial calcinosis and commonly 
associated with peripheral artery disease, which would be 
undetected using only the criterion of lower than 0·90;62 
some population studies use the higher rather than the 
lower of the popliteal and dorsalis pedis pressures to 
calculate the ABI, which might miss some cases of 
peripheral artery disease. Also, patients already amputated 
or with critical limb ischaemia are often excluded in 
population studies. On the other hand, despite a high 
specifi city of over 95% in most studies,61 the false-positive 
results associated with an ABI <0·90 would increase the 
estimates of prevalence, especially at lower rates of 
prevalence as observed in younger age groups.

Nevertheless, the current estimate of 202 million cases 
worldwide is already a very large burden, and under-
standing its direct and indirect contribution to overall 
global morbidity and mortality is a current research 
priority.1,2 Around 20–40 million are likely to have inter-
mittent claudication and 100 million atypical leg symp-
toms. Pain and limited mobility lead to a diminished 
quality of life.63 However, even asymptomatic people 
with peripheral artery disease have impaired lower 
extremity functioning, increased mobility loss, and 
faster functional decline than individuals without 
peripheral artery disease.64–66 These eff ects of peripheral 
artery disease might be especially profound in many 
LMIC where walking substantial distances is required to 
obtain the necessities of daily life, such as water and 
fuel, and more so in the 2% of claudicants who end up 
having an amputation.67 Furthermore, up to 45 million of 
the 202 million with peripheral artery disease will die 
from coronary or cerebrovascular disease during 
a 10 year period.11

To our knowledge, this study has undertaken the most 
comprehensive global analysis of risk factors for peripheral 
artery disease to date. The strength of the conclusions 
arises from several measures that we took to derive the 
estimates of eff ect size (meta-ORs) for investigated risk 
factors: (1) ensuring a standardised outcome across all 
studies for which the risk was measured (ie, peripheral 
artery disease measured by ABI and defi ned using the 
same threshold); (2) using only estimates of OR from 
studies that applied multivariate study designs; and 
(3) suffi  ciently large numbers of observations in both HIC 
and LMIC contexts. This consistent approach has yielded 
plausible results, as ORs in multivariate analyses were 
consistently lower in the retained studies than ORs for the 
same risk factors reported in studies with univariate 
design (data not shown). Only well recognised risk factors, 
which have been consistently associated with other 
major cardio vascular disorders, were also confi rmed as 
signifi cant in this study. Moreover, these observations 
were typically based on meta-analyses that included 
30 000–60 000 exam inees, with a reasonably equal split 
between HIC and LMIC. Most meta-estimates of ORs fell 
between 1·0 and 2·0, with only a few of them between 
2·0 and 3·0. This is again plausible and consistent with 
relatively moderate eff ects of individual risk factors at the 
popu lation level.

We noted appreciable diff erences in the magnitude of 
associations of risk factors with peripheral artery disease. 
The associations of age, smoking, diabetes, and history 
of cardiovascular disease were signifi cantly larger in 
HIC than LMIC. Hypertension and hyper-
cholesterolaemia also had slightly stronger eff ects in 
HIC than in LMIC, although the diff erences were not 
signifi cant. One of the possible explanations for 

Figure 3: Estimate of the number of cases, and contributing age groups, in eight WHO regions in the year 2010
LMIC=low-income and middle-income countries. HIC=high-income countries.
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80 years was consistently greater than 35%. The 
increase was also much greater at nearly all ages in 
LMIC than in HIC. Moreover, in the year 2010, more 
than two-thirds (69·7%) of peripheral artery disease 
was concentrated in LMIC.

To study the risk factors associated with peripheral artery 
disease, we excluded 12 of the 34 studies because they did 
not present data for risk factors or because they reported a 
univariate analysis only. The remaining 22 studies reported 
eff ect size estimates for diff erent combinations of selected 
risk factors. We focused on 15 risk factors that were 
investigated by at least three studies. One of these risk 
factors was history of other cardio vascular disease, which 
would typically not be regarded as a causal factor but more 
as evidence of co-existing atherosclerotic disease. The most 
frequently studied risk factors were hypertension and 
diabetes (both with reports from 19 studies), followed by 
current smoking (18 studies), age (14 studies), body-mass 
index (BMI; 13 studies), history of cardiovascular disease 
(12 studies), sex (11 studies), and former smoking (ten 
studies). Other lipid fractions and biomarkers of infl am-
mation and haemostasis were studied by multivariate 
design in eight studies or fewer. We excluded the meta-
analysis on alcohol because of major inconsistencies 
between studies in defi nition of overconsumption, 
leaving 14 risk factors in the fi nal analysis (table 3).

In addition to age, several risk factors showed con-
sistently signifi cant associations with peripheral artery 
disease in both HIC and LMIC (table 3). Current 
smoking and former smoking were signifi cant risk 
factors in both settings. A meta-OR greater than 2·0 was 

also noted for history of another cardiovascular disease. 
Signifi cant risk factors, with meta-ORs between 
1·0 and 2·0, were diabetes, hypertension, and hyper-
cholesterolaemia. The association of sex with peripheral 
artery disease had an inconsistent pattern in the two 
settings. Although signifi cant at the global level, and 
with a decreased risk for men compared with that for 
women, men were at increased risk in HIC, whereas 
they were at much reduced risk in LMIC. The appendix B 
shows the reported results from individual studies that 
contributed to these meta-analyses.

We distributed the total number of estimated cases in 
HIC and LMIC to more specifi c WHO regions according 
to regional diff erences in the prevalence of exposure to 
the four major risk factors: current smoking, hyper ten-
sion, hypercholesterolaemia, and diabetes (appendix B). 
Figure 3 shows that in the year 2010 about 140·8 million 
people with peripheral artery disease were living in LMIC 
regions: 54·8 million in southeast Asia and 45·9 million 
in the western Pacifi c, 15·5 million in Latin America, 
14·2 million in sub-Saharan Africa, and 10·3 million in 
the eastern Mediterranean. The remaining 61·3 million 
were living in Europe (40·5 million), HIC of western 
Pacifi c (6·5 million) and of the Americas (14·3 million). 
Whereas the age groups that contributed most cases of 
peripheral artery disease in high-income regions (notably 
Europe and North America) were over 55 years of age, in 
western Pacifi c (LIMC) and southeast Asia regions, most 
cases in the population were noted in people younger than 
55 years. This fi nding portrays the younger age structure 
of the LMIC in comparison to HIC.

 People living with peripheral artery disease 
in year 2000 (thousands)

People living with peripheral artery 
disease in 2010 (thousands)

Rate of change (2000–10)

 High-income 
countries

Low-income and 
middle-income 
countries

Worldwide High-income 
countries

Low-income and 
middle-income 
countries

Worldwide High-income 
countries

Low-income and 
middle-income 
countries

Worldwide

25–29 years 2311 10 756 13 068 2381 12 037 14 419 3·02% 11·91% 10·34%

30–34 years 2803 11 469 14 272 2760 12 343 15 103 −1·52% 7·62% 5·82%

35–39 years 3486 11 247 14 733 3343 13 776 17 119 −4·12% 22·49% 16·19%

40–44 years 4071 11 138 15 209 3938 14 707 18 645 −3·28% 32·05% 22·59%

45–49 years 4528 11 408 15 936 4851 14 354 19 205 7·14% 25·83% 20·51%

50–54 years 4907 9902 14 808 5503 14 100 19 603 12·15% 42·40% 32·37%

55–59 years 4530 9111 13 641 5948 14 170 20 118 31·31% 55·53% 47·49%

60–64 years 5342 9074 14 416 6242 11 787 18 029 16·85% 29·90% 25·06%

65–69 years 5287 8416 13 704 5547 10 124 15 670 4·90% 20·29% 14·35%

70–74 years 5594 6953 12 547 6043 9020 15 063 8·02% 29·73% 20·05%

75–79 years 4808 4960 9768 5370 7012 12 382 11·68% 41·36% 26·75%

80–84 years 3107 3015 6123 4723 4396 9118 51·98% 45·77% 48·92%

85–89 years 2246 1411 3658 3028 2087 5115 34·80% 47·86% 39·84%

≥90 years 1174 544 1717 1611 864 2474 37·22% 58·82% 44·09%

Total 54 195 109 405 163 600 61 287 140 775 202 062 13·08% 28·67% 23·51%

Additions in the table might deviate from the world total in the last digit due to rounding.

Table 2: Estimated number of people living with peripheral artery disease in high-income countries, low-income and middle-income countries, and 
worldwide in the years 2000 and 2010, and the rate of change from 2000 to 2010

Fowkes. The Lancet 2013
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Worldwide there is an increasing trend of DM prevalence in obese
patients especially those with central obesity (visceral obesity) as shown
in Fig. 3. Native people living in countries such as Nauru and Papua New
Guinea who present with massive obesity has a high DM prevalence in
excess of 40% of the population.4,5

Central obesity is an important risk factor of DM. Approximately 58%
of the DM is caused by body mass index (BMI) more than 21 kg/m2.8 A
healthy BMI and a lower waist hip ratio (WHR) for the population should
be encouraged in order to bring down the incidence of DM. In the same
BMI category Asians tend to have a higher percentage of body fat as com-
pared to Caucasians.9

3.2 Affluence and Urbanisation

In the world, life expectancy is directly proportional to affluence and
urbanisation. Infectious complications of DM such as severe foot sepsis,
pneumonia and tuberculosis occurred more commonly in the diabetic
patients in the lesser developed country (e.g. Cambodia) though the preva-
lence of DM is lower in such countries. When such complications arise

Diabetes Mellitus and Its Complications 5

Fig. 3. Proportion of DM (%) attributable to weight gain by region in individuals more
than 30 years old.
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• Prevalence of DM2 1.2-8%

• Worst in newly urbanized areas

• An estimate of 38% increase during the next 10 years

• Total number of diabetic patients will be higher in USA, Canada 
and Europe during 2025

• Increased urbanization

• Increased population

• Native inhabitants with life style changes

• Mostly diagnosis is late, with 10-40% having concomitant chronic 
complications at diagnosis



Peripheral Arterial Disease

• From 2000 to 2010 +23.5% 

• Increase of the population

• Increase in life expectancy

• Low-mid income countries

• +28.7% 

• High income countries

• +13.1%

Fowkes. The Lancet 2013



• ¨...in countries with high income, the cost 
of therapy is non-sustainable partly due to 
the total dependance on invasive therapy. 
Late revascularization doesn’t represent a 
sustainable alternative to minimize the 
prevalence, morbidity, amputation rates 
and/or mortality associated to PAD... ¨

Alan Hirsh & Sue Duval
Cardiovascular Division

Minnesota Medical School



10% - 48%

10% - 1.6%



• Learn from previous experiences of countries 
with high per capita income. 

• Seek to promote prevention strategies above 
anything else

• Create interdisciplinary groups for limb salvage, 
identifying the key opinion leader/provider

• Empowerment of health care providers with the 
knowledge to fight their own complex battles

• Recognize and copy the solutions which have 
generated good results in our region (ie. Muñoa, 
MD in Chiapas or Morelli, MD in Costa Rica)



• Congratulate professional groups like CELA, 
ISET, NCVH, CICE and LINC in becoming 
leaders of progress and education

• Plea to industry to understand the necessity 
of education as means to progress. 
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death in most developed countries. The increase in prevalence is fastest in
developing countries, where the number of diabetics will almost triple
from 84 to 228 million. The developing world will be responsible for
more than 75% of diabetics in 2025, up from 62% in 1995.1 The preva-
lence in Singapore is 8.2% in a 2004 National Health Survey.2

The 2007 statistics showed diabetes to be most prevalent in Middle
East hot spots followed by Central America, Europe and South East Asia
(Fig. 1). The top five countries are India, China, United States, Pakistan
and Japan. DM is more prevalent in Asians as compared to Westerners
(Fig. 2). The top ten countries with the highest prevalence of impaired
glucose tolerance in 2003 and 2025 are mainly Asians. Singapore ranked
sixth in 2003 with prevalence of 16.6% and seventh in 2025 with pro-
jected prevalence of 17.5%, which is nearly a fifth of our population.
Though impaired glucose tolerance is not considered to be DM there is a
much higher risk of developing DM in this group of people (Table 1).3,4

The worldwide prevalence of DM is estimated to increase from 4 percent
in 1995 to 5.4 percent by 2025. The number of people with DM will
rise from 135 million to more than 300 million by 2025. India have a
higher predicted increase from 15 million in 1995 to 57 milllion in
2025 while China now estimated to have 15–20 million people with DM
will have a predicted rise to 50 million by 2025. Hence India and China

2 A. Nather & P. H. Wu

Fig. 1. Distribution of patients with DM in the world.
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