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TFAs and CHD 
 TFAs are created from partially hydrogenated vegetable 

oils (PHVO) that provide physical and chemical properties 
attractive to food manufacturers in terms of higher stability 
and lower costs 
 

 Use of PHVO has increased since the 1950s because of 
these commercial advantages and from the 1960s because 
of public health recommendations to replace saturated 
fats with alternatives . 
 

 Industrial TFA consumption adversely affects lipids: raises 
levels of LDL-C, reduces levels of HDL-C , increases the ratio 
of TC/HDL-C  and also raises more TG and LP(a), as 
compared to other fats.  
 

 Incidence of CHD due to TFA intake reported in prospective 
studies has been greater than predicted only by changes in 
lipids, suggesting that TFA may also influence CHD through 
other pathways. An increase of 2% in %E TFA may increase 
CHD risk by up to 23%. 



Different Policies to reduce TFA 
A number of approaches have been implemented: 

 Voluntary reformulation by industry to remove TFAs 

 Nutrition guidelines 

 Public awareness 

 Mandatory labeling of TFA content 

 Heath claims on the adverse effect 

 Agricultural policies to produce healthy alternatives to trans 
fats 

 Legislation and regulations on food standards to make 
industry remove TFA 

 
 

 



The Policies to reduce TFA in Argentina 

 Voluntary cooperation of industry began after year 2004. This 
initiative was followed by regulations enforcing mandatory 
labeling of TFA in foods from 2006 (if ≥0.2g/serving) 

 Boosted by the PAHO declaration of Río de Janeiro in 2008 
the Argentine ministry of health (MoH) initiated a dialogue 
with industry that led to agreements to eliminate TFA 

 A change to the country’s Food Code was set in 2010 
restricting industrially-produced TFA in food stuff to less than 
2 percent of total fats in vegetable oils and margarines for 
direct consumption and 5 percent of total fats in other foods 
by the end of 2014.  
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Building a policy model to evaluate the 
impact of TFA reduction in Argentina 

 In Argentina CHD is the first cause of mortality, representing 
about 10% of total deaths. Thus, the potential effect of reducing 
TFA can be significant.   
 

 Elucidating these effects is crucial to understand the potential 
impact of such a policy on mortality, disability, and health care 
utilization.  
 

 We aimed to build a policy model to estimate the impact of the 
current national policy to eliminate TFA by the end of 2014 on 
reduction of annual fatal and non-fatal CHD events, DALYs 
averted and costs saved.  
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Main Inputs for the Policy Model 
10 years of implementation of the policy (Y 2004 

to Y 2014) 
 Baseline intake of TFA before 2004, when voluntary 

reformulation by the food industry began 

 Types of alternative oils/fats used to replace PHVO (main source 
of TFA) 

 Clinical effect of the substitution of PHVO for these other 
oils/fats, based on changes in cholesterol levels and other lipid 
biomarkers, on estimated CHD risk in a population-based 
sample of adults in Argentina 

 Costs and DALYs saved due to averted fatal and nonfatal CHD 
events 



Estimating the baseline intake of TFA and 
PHVO replacements used by food industry 

 A systematic  literature review  was performed using MEDLINE, 
EMBASE, LILACS, and official documents from government, 
academia, industry and other public and private organizations 
involved in food analysis to identify estimates of baseline  TFA 
intake in Argentina and the different fats/oils used for replacement 
between 2004 and 2014.  

 

 This search was complemented by a consensus panel of local 
experts and decision makers including officials from the Ministry of 
Health, epidemiologists, food engineers, nutritionists, and 
cardiologists who convened for a half-day face-to-face meeting.   



Estimating the baseline intake of TFA and 

PHVO replacements used by food industry 

 Variables Base case  Minimum  maximun  

TFA Intake  as a %E (before Yr 2004)  1.5 1.0 3.0 

Ruminant TFA (%) 33.0 15.0 60.0 

TFA content in PHVO  (%) 40.0 30.0 50.0 

 % of replace by High-oleic Sunflower Oil 42.0 33.6 50.4 

 % of replace by Interesterified fats 18.0 14.4 21.6 

 % of replace by Beef Tallow  12.0 9.6 14.4 

 % of replace by Palm Oil 10.8 8,6 12.9 

% of replace by Lauric Fats 10.8 8.6 12.9 

 % of replace by High Stearic sunflower Oil 3.5 2.8 4.2 

 % of replace by Sunflower Oil/Soy Oil 3.0 2.4 3.6 



Calculating the effects of TFAs replacements 
on changes in lipids and CHD risk 

  Through changes in the TC/HDL-C ratio and other lipid 
biomarkers such as APO B/A1, LP (a),  per each 1% 
energy of isocaloric replacement of PHVO by the 
different mix of fats and oils used in Argentina, based 
on meta-analyses of controlled dietary feeding trials  
 

 Based on associations between usual consumption of 
dietary fats and CHD outcomes, depending on basal 
intake and type of replacement used, to take into 
account the pleiotropic effects of TFA seen in 
prospective cohort studies . 
 



Estimating the % of CHD risk reduction 
First step 
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CESCAS  I 
Subject 

Age Sex SMK DBT LVH SBP TC 
mg/dl 

HDL 
mg/dl 

Ratio 
TC/HDL 

10 years CHD 
risk 

0101010 54 1 0 1 0 125 125 40 3,125 0,08 

0102034 60 0 1 1 0 130 202 31 6,666 0,10 

0102999 72 1 1 0 1 150 295 35 8,57 0,18 

The intervention effect  
Is reflected by the change  
in the TC / HDL-C ratio  1-Estimates  of “CURRENT” absolute risk of CHD  

-Study population: CESCAS I (sex, age, TBQ, DBT, LVH, SBP, TC, HDL) 
CT/HDL  ratio for 35-74 years (calculation of the function of the ratio to include other 
age groups (>75 yo) 
-Weighted by 2010 age-sex census data and NSRF 2009. 
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• 1-The “CURRENT” absolute risk of CHD event (2011-2012) 

  

…AND TAKING INTO ACCOUNT THE POINT ESTIMATE FROM THE START-OUT IN 2004 TO 
THE CHANGE IN THE ARGENTINE FOOD CODE IN 2015…) WHERE  DOES THE 
INDUSTRY STAND  TODAY REGARDING IMPLEMENTATION?  (FROM 0 IN YEAR  2004 
TO 100% IN YEAR 2015) 

Expert consensus: 75% 

 

• 2-The “PAST RISK” of CHD (before starting the replacement of TFA by food industry) 

  

   -Past: ↑TFA consumption >TC/ HDL ratio  

 

• 3-The “FUTURE RISK” of CHD (when industrial TFA were eliminated  and replaced 

  

   - Future: ↓TFA consumption ˂ TC/ HDL ratio 

 

Estimating the % of CHD risk reduction 



Model calibration with Argentine deaths 
statistics 

We assumed that: 
 Δ of reduction of CHD events is equal to the risk reduction of 

CHD deaths. 
 Δ of 10 year-CHD risk is equally distributed in each year of the 

decade,  
 hence: 
 Δ of CHD risk predicted by the model in 10 years was applied 

to  annual coronary deaths reported in 2010 by age and sex 
 

 To calculate total CHD events (fatal and non-fatal  CHD), we 
estimated case-fatality rate of CHD from different local 
registries and GBD data for the Southern Cone. All data were 
standardized to the Argentine population 
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Calculation of DALYs and Costs 
 DALYs were estimated according to GBD Study considering 

individual equations for YLL and YLD.  

 Costs were calculated from local sources using a Micro costing 
approach in local currency (AR$ 2012) 

 Cost CHD acute events (AMI and unstable angina) and annual 
follow-up were estimated from a health system perspective 
(follow-up costs were discounted at a 5% rate per year) 

 Cost of the implementation of the regulations were included 
considering a micro costing estimation from the National MoH 

 Costs of industry food reformulation were excluded 



3 Different Scenarios to estimate the effect 
of TFA elimination policy on CHD reduction 

• Only through lipid changes (TC/HDL) 

• Including other biomarkers (APO B/A1, LP (a), 
CRP) 

• Adjusting for risk estimates obtained from 
prospective cohort studies and attributed to 
the pleiotropic effects of TFA (i.e reduction of 
inflammation and endothelial dysfunction) 



Results: CHD in Argentina: Annual deaths, 
mortality, case-fatality and incidence rates  

    
POP at risk 

> 34 yo 

(millions) 

Deaths  

(n)  

Death rate  

per 100.000 

Case-fatality 

rate (%)  

Total 

Events  

(n) 

CHD rate 

per 100.000 

  

 

 Men AMI  10.414 133,20 44,0% 23.669 302,71 

  Total 7.81  14.422 184,45 31,2% 46.185 590,68 

 Women AMI  7.527 83,63 38,0% 19.809 220,08 

  Total 9.12 10.453 116,14 27,8% 37.645 418,24 

 TOTAL AMI  17.942 106,67 41,3% 43.478 258,49 

  Total 16.819.854 24.875 147,89 29,7% 83.830 498,40 



Annual CHD deaths, events and DALYs averted, and 
costs savings after full implementation of the policy 

BASE CASE 
1,5% TFA (1-3%) 

CHD deaths 
averted 

MI  
averted 

Total CHD 
averted 

Reduction of 
events (%) 

DALYs saved 

Total costs 

(including costs 

of CHD follow-up 

(million USD)) 

TC/HDL-C 301 
( 233-432) 

572 
 (443 – 823) 

1.066 (875-

1623) 

1.26  
(1.03-1.92) 5.237 

(4.461 -8.282)  

$17,4  

  

Including other 
biomarkers 878 

 (652 - 1.328 

1.668 
(1.238-2.523) 

3.109 
(2.442-4.978) 

3.67 
(2.89-5.88) 

15.271 
(12.459 - 25.395)  

$50,52  

  

Estimated from 
prospective 

cohort studies 
1.517 
(1.118-2.285) 
 

2.884 
 (2.124 - 4.343)  

5.373 
(4.191 - 8.568)  

6.35 
(4.95-10.1) 

26.394 
 (21.376 - 43.713)  

$87.31 

CHD=Cardiovascular Health Disease; MI= Myocardial infarction DALY: Disability-adjusted life years 



Deterministic Sensitivity Analysis 

-100% -50% 0% 50% 100% 150% 200%

Case fatality rate AMI men (%) (Base:44% - Min:35% - Max: 53%)

Effects of fats on Total/HDL-C (TFA->PUFA) (Base:-0,067 - Min:-0,085 - Max:…

TFA content in PHVO (40,0 - Min:0,15 - Max: 0,75)

Costs treatment following ( US$) (Base:$ 1.199,0 - Min:$ 959,2 - Max: $…

Case fatality rate AMI women (%) (Base:38% - Min:30% - Max: 46%)

Effects of fats on Total/HDL-C (TFA->SFA) (Base:-0,031 - Min:-0,045 - Max: -…

 % of replace by High-oleic Sunflower Oil (Base:42% - Min:34% - Max: 50%)

Discount rate (%) (Base:$ 0,1 - Min:$ 0,0 - Max: $ 0,1)

Effects of fats on Total/HDL-C (FA->MUFA) (Base:-0,054 - Min:-0,072 - Max:…

TFA from ruminants (0,5 - Min:0,15 - Max: 0,75)

TFA Intake % (Base:1,5 - Min:1 - Max: 3)

'CHD events averted' and/or 'Total costs averted' (Variation from base value) 

INPUTS (Base value - lower range & upper range) 

Impact on costs (upper range)

Impact on costs (lower range)

Impact on CHD events (upper
range)
Impact on CHD events (lower
range)



Conclusions 
 • Given the estimated 84 000 annual CHD events in 

Argentina, at an annual incidence rate of almost 5 cases 
per 1 000 adults over 34 years old, the current policy of 
near elimination of industrial TFA might avert between 
1.3% to almost 6.6% of CHD events each year, saving 
almost US$100 million. 

 

• In other countries or in low-income population within 
countries, where TFA intake is probably higher, the effect 
could be much larger 

 

 



Conclusions 
 • Although removal of industrial TFAs from the food supply has 

been identified by WHO as a “best-buy” public health 
intervention for LMIC, most developing countries have not yet 
included the restriction of TFAs intake as a policy or monitoring 
target because of concerns about the feasibility, achievability 
and public health effect of removing them from the food supply 

•  Other countries in Latin America such as Brazil, Chile, Costa 
Rica and Mexico are introducing policy and surveillance systems 
to monitor the content of TFA in foods.   

• Argentina is, to our knowledge, one the first developing 
countries worldwide that have implemented a national policy 
to restrict industrial TFA 
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