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 ET A
L

or dysfunction seem
s to be associated w

ith elevated 
TG

 levels. 27 Finally, A
N

G
PTL 3 and A

N
G

PTL 4 are 
secreted proteins expressed m

ainly in the liver and 
adipose tissue, respectively, w

hich are structurally 
sim

ilar to angiopoietins and their expression appears 
to be upregulated in insulin resistance states. 39 A

nim
al 

experim
ents have indicated that they m

ay interfere in 
TG

 m
etabolism

 by inhibiting LPL, thus exacerbating 
hypertriglyceridem

ia. 39

A
nother factor contributing to postprandial hyper-

triglyceridem
ia is lack of hepatic receptors (H

SPG
, 

LD
LR

, LR
P1), w

hich interfere w
ith the clearance of 

chylom
icrons and V

LD
L from

 the circulation. 40 O
f 

note, som
e of the hepatic lipoprotein rem

nant clear-
ance receptors m

ay interact w
ith insulin. Specifically, 

it has been show
n that insulin m

ay stim
ulate the 

translocation of LR
P1 to the plasm

a m
em

brane, thus 
contributing to R

LPs clearance. 41 O
n the other hand, 

it has been found that inactivation of LR
P1 could be 

associated w
ith reduced expression of surface insu-

lin receptors and suppressed G
LU

T2 translocation 
to plasm

a m
em

brane. This w
ill account for the fact 

that in experim
ental anim

als w
ith inactivated LR

P1 
receptors, consum

ption of a high-fat diet results in 
insulin resistance and m

etabolic syndrom
e. 42 

G
iven that m

ost people consum
e fat-containing 

m
eals frequently during the day, the usual m

etabolic 
state of lipids is postprandial, since after a typical fatty 
m

eal, consum
ption serum

 triglycerides rise w
ithin an 

hour and rem
ain elevated for 5-8 hours. This contrasts 

w
ith glucose m

etabolism
 w

hich displays transient 
elevations after a m

eal. 43

Co
m

plications
 of

 post
prandial 

dysm
etabo

lism

C
om

plications of postprandial hyperglycem
ia

Postprandial hyperglycem
ia seem

s to contribute 
significantly to the developm

ent of cardiovascular 
com

plications, since it has been show
n to enhance 

injury in both the m
acro- and m

icrovascular system
s, 

thus resulting in increased m
orbidity and m

ortality 
(Tables 1-3). Indeed, several reports strongly indicate 
that severe postprandial hyperglycem

ia is correlated 
w

ith increased incidence of cardiovascular events 
and m

ortality. 44-49

CV: cardiovascular, CHD: coronary heart disease; CVD: cardiovascular disease; MI: myocardial infarction; ACS: acute coronary syndrome.
Strojek et al, 2016

Barzin et al, 2013

Cavalot et al, 2006

DECODE Study Group, 2001

Saydah et al, 2001

Shaw et al, 1999

Study

Postprandial hyperglycemia and mortality/cardiovascular disease

Table 1. Association of postprandial hyperglycemia with cardiovascular morbidity and mortality

1,115 patients

3,794 subjects

529 type 2 diabetics

15,388 men and 7,126 women

3,092 US adults

9,179 subjects

Participants

√

√

√

All cause 
mortality

Results

√

√

√

CV 
mortality

√

CHD 
mortality

√

Stroke 
mortality

√

Cancer 
mortality

√

(-)

√

CVD  
events/

morbidity

√

MI/ACS
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IMT: intima media thickness, aPW: arterial pulse wave velocity.
Gordin et al, 2016

Tanaka et al, 2014

Hu et al, 2010

Ando et al, 2010

Gong et al, 2009

Saely et al, 2008

Brohal et al, 2006

Temelkova-Kurktschiev et al, 2000

Hanefeld et al, 1999

Study
Postprandial hyperglycemia and atherosclerosis
Table 2. Association of postprandial hyperglycemia with the development of atherosclerosis

46 type 2 diabetics and 25 controls

108 subjects

474 type 2 diabetics

2,842 subjects

Newly diagnosed untreated  
type 2 diabetics and IGT

1,040 patients

24,111 subjects (DM or IGT)

582 individuals

403 subjects

Participants

√
√

√
√
√

Increased 
carotid IMT

Results

√

Coronary stenosis/
atherosclerosis

√

√

√

Increased 
aPWV

Sun ZJ et al, 2015

Sartore et al, 2013

Shiraiwa et al, 2005

Study
Postprandial hyperglycemia and microvascular complications

Table 3. Association of postprandial hyperglycemia with microvascular complications

12,833 subjects

68 type 1 and 2 diabetics

232 type 2 diabetics

Participants

√

√

Retinopathy
Results

√

Neuropathy

√

√

Nephropathy

Data analyzed from the prospective cohort Second 
National Health and Nutrition Examination Survey 
(NHANES II) Mortality Study, which included 3,092 
adults 30-74 years old who underwent an oral glucose 
tolerance test, suggest that post-challenge hypergly-
cemia is associated with increased risk of all-cause 
and CVD mortality independently of other CVD risk 
factors.44 Similarly, pooled data from three population-
based longitudinal studies showed that individuals 
with isolated post-challenge hyperglycemia had an 
increased risk of all-cause and cardiovascular mortal-
ity compared to those without diabetes. Furthermore, 
men with isolated post-challenge hyperglycemia had 
a high risk of cancer death.45 In addition, recent data 
have shown that the average challenge in 2-hour blood 
glucose level after meals was associated with the 
greatest difference in event-free survival probability 

for a composite endpoint which included CV death, 
nonfatal MI, nonfatal stroke, hospitalization for acute 
coronary syndromes or coronary revascularization.46 
On the other hand, another study compared newly 
diagnosed diabetes patients who exhibited isolated 
post-challenge hyperglycemia (fasting plasma glucose 
<126 mg/dL and 2-h post-challenge plasma glucose 
≥200 mg/dL) with patients without diabetes. During 
an 8-year observation period, the HR, adjusted for 
potential confounders for incident cardiovascular dis-
ease, was not significant [1.32 (95% CI: 0.88-1.99; p 
= 0.2)] in the newly diagnosed diabetic patients with 
isolated post-challenge hyperglycemia (fasting plasma 
glucose <126 mg/dL and 2-h postprandial glucose 
≥200 mg/dL) compared to those without diabetes.47

Regarding the contribution of fasting versus post-
prandial hyperglycemia to cardiovascular events, there 
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