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ECLAMC 
NETWORK

In 2007, 

86 hospitals 

at 60 cities 

of 9 countries 

covering  

200.000 annual births

ARG
685,000

b/yr

CHL
244,000 

b/yr

BRZ
3,000,000 

b/yr

Step-3



3,000,000685,000244,000Births/yr

45.924.514.5MR <5 yo

33.117.610.1IMR

192
million

42
million

16
million

Population

Jul.2008

BRZARGCHL 



Wheat

11-13-04

?

11-13-03

08-22-02

Law
25.630 

ARG

Wheat

01-01-01

01-01-00

10-09-99

Min.Act

CHL

06-13-05

?

First Fortified 
Births

12-13-02Promulgated

Wheat & 
Corn

Flours

06-13-04Implemented

Min.Act

RDC 344

Legislation

BRSCronogram



486

221

2,2

ARG

499

227

2,2

CHL

???Estimated Daily

Intake of Flour 
per Capita: g

???Folic Acid Daily

Dosis:  µg

1,5Folic Acid
Concentration

in Flour; mg/Kg

BRS



Materials

• Study Period:  1982-2007

• Births           :   3,347,559 

• in 3 countries

• Malformed infants: 184,658

• 64 selected anomaly types:   
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Analytic Strategy

• Hospital-based data

• Changing secular trends



Power and sample size to reduction detected depending on
baseline malformation rate
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SPB 

ANE

CHL. Spina Bifida and Anencephaly
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CHL. Spina Bifida

Prevalence risk ratio

0.03 1 32.48

Hospital % Weight

Risk ratio

(95% CI)

0.50 (0.20,1.28)201 13.5

0.50 (0.15,1.70)205 7.7

0.52 (0.07,3.70)211 3.0

2.03 (0.13,32.48)214 1.5

0.26 (0.13,0.49)217 27.0

0.33 (0.08,1.39)219 5.7

0.94 (0.12,7.25)220 2.8

0.45 (0.19,1.04)221 16.5

0.51 (0.15,1.75)222 7.6

0.46 (0.14,1.53)223 8.1

0.97 (0.26,3.64)224 6.6

0.43 (0.31,0.61) P <0.001Overall (95% CI)
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CHL. Spina Bifida: High and Low
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ARG. Spina Bifida and Anencephaly
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ARG. Spina Bifida: High and Low
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BRZ. Spina Bifida and Anencephaly

2
0
0
3
-0

6
/2

0
0
5

ANE

SPB

0

2

4

6

8

10

12

14

16

18

0
7
/2

0
0
5
-

2
0
0
7

1
9
8
2
-1

9
8
7

1
9
8
8
-1

9
9
2

1
9
9
3
-1

9
9
7

1
9
9
8
-2

0
0
2

Before After
Rate/10,000



BRZ. Spina Bifida: High and Low
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Anomalies proven to be folate dependent

0.0090.27-0.830.470.551.813.30CHLCephalocele

0.7100.63-1.951.111.237.436.03BRS

0.3490.55-1.230.830.733.314.55ARG

0.1060.37-1.100.620.772.222.87CHLSpina bifida associated

0.1190.31-1.140.600.806.798.47BRS

<0.0010.30-0.630.430.413.318.16ARG

<0.0010.19-0.460.300.332.387.32CHLSpina bifida isolated

0.7030.62-2.021.121.1812.2810.41BRS

0.0440.57-0.990.750.685.958.79ARG

0.0020.37-0.810.550.533.787.18CHLSpina bifida low

0.0360.26-0.960.490.421.403.31BRS

<0.0010.14-0.530.270.130.473.72ARG

<0.0010.07-0.420.170.190.492.58CHLSpina Bifida high

0.0100.37-0.870.570.626.8911.19BRS

<0.0010.46-0.760.590.526.6312.71ARG

<0.0010.31-0.600.430.454.6010.19CHLSpina Bifida

0.0100.37-0.870.570.626.8911.19BRS

0.0020.42-0.820.590.423.658.63ARG

0.0040.36-0.830.540.583.656.31CHLAnencephaly

p95% CIPRRPRRRate/10,000Rate/10,000CountryMalformation

Adjusted by hospitalPost-fortificationPre-fortification

PRR: Prevalence Rate ratio



Anomalies shown to decrease with folates at least once 

0.2450.87-1.691.211.229.267.59BRZ

0.1290.62-1.070.810.768.2510.80ARG

0.9290.72-1.330.991.019.289.19CHLCleft lip with cleft palate

0.5730.70-1.891.151.083.773.50BRS

0.9060.63-1.510.970.872.572.95ARG

0.4620.46-1.430.810.842.302.73CHLCleft lip without cleft palate

0.1960.91-1.571.201.1713.0311.09BRS

0.0810.61-1.030.790.7910.8213.75ARG

0.8190.74-1.270.970.9711.5811.91CHLCleft lip with/without palate

0.0770.46-1.040.680.714.205.94BRS

0.0271.04-1.481.431.295.284.08ARG

0.4410.73-2.061.221.576.324.02CHLCleft palate only

0.6160.75-1.180.941.0547.5045.45BRS

0.3860.76-1.110.920.9936.5936.79ARG

0.2360.89-1.571.191.1961.6951.67CHLCHD

0.7130.26-7.071.361.680.320.19BRS

0.8980.25-3.410.920.340.140.41ARG

0.4150.16-2.140.580.550.160.29CHLCHD-Conotruncal

0.9940.62-1.611.001.056.255.94BRS

0.7820.92-1.961.341.083.723.46ARG

0.8560.56-1.620.950.992.712.73CHLOmphalocele

p95% CIPRRPRRRate/10,000Rate/10,000CountryMalformation

Adjusted by hospitalPost-fortificationPre-fortification

PRR: Prevalence Rate ratio



Anomalies shown to decrease with folates at least once 

PRR: Prevalence Rate ratio

0.1240.91-1.010.960.9813.613.9BRS

<0.0010.89-0.960.930.9510.7711.39ARG

0.6750.94-1.111.011.007.727.71CHLLow birth weight (%)

0.2020.78-1.050.910.941.301.39BRS

0.1420.83-1.030.920.951.101.16ARG

0.1980.81-1.040.920.950.710.75CHLStillbirths (%)

0.4200.64-1.200.880.8477.2392.25BRS

0.7050.82-1.341.050.9984.4285.49ARG

0.0271.03-1.731.331.32110.0283.61CHLDown syndrome ≥ 35

0.6660.38-1.840.850.746.588.85BRS

0.0231.10-3.642.001.8310.805.91ARG

0.0640.29-1.030.550.598.6514.59CHLDown syndrome ≤ 19

0.0690.65-1.020.810.8015.8319.85BRS

0.8590.86-1.201.010.9718.4619.07ARG

0.3260.91-1.321.091.1025.3723.11CHLDown syndrome

p95% CIPRRPRRRate/10,000Rate/10,000CountryMalformation

Adjusted by hospitalPost-fortificationPre-fortification



Anomalies shown to increase with folates at least once 

0.6850.40-4.081.271.670.650.39BRS

0.8810.50-1.221.061.220.880.72ARG

0.6710.60-1.390.910.994.394.45CHLPolydactyly-Preaxial

0.6100.93-1.131.021.071.331.24BRS

0.9970.91-1.091.001.041.141.10ARG

0.5750.71-1.210.921.0312.7712.34CHLPolydactyly-Postaxial

0.6100.93-1.131.021.071.331.24BRS

0.9970.91-1.091.001.041.141.10ARG

0.0431.00-1.261.121.130.980.87CHLTwinning (%)

p95% CIPRRPRRRate/10,000Rate/10,000CountryMalformation

Adjusted by hospitalPost-fortificationPre-fortification

PRR: Prevalence Rate ratio



Conclusions
all based on p < 0.001

• FAF reduced the BPR of SB and AN in CHL

and ARG, not in BRZ.

• Larger reduction for SB (57%) and CEPH (53%), 

than for AN (46%)

• Larger reduction for H-SB (83 %) 

than for L-SB (45 %) 

• No other changes for another 61 CA types.
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Step-4

....next year


