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Main objective: Understand the relationship of in utero and early life exposure to aflatoxin and linear 
growth in the first 24 months of life, controlling for other potential explanatory factors.



DATA COLLECTION & BIOMARKER  ANALYSIS

Interview

1 urine sample

INFANT
4 blood samples

MOTHER
1 blood sample
1 breast milk 
sample

• AFB1
• AFM1

• Gut barrier function 
(L:M test) 

• DON 
• FUM

• AFB1
• OTA (18-22 

months only)



SERUM AFLATOXIN CONCENTRATIONS
n Detectable

Aflatoxin B1 (%)
Mean ± SD AFB1 *
(pg/mg alb)

Min Max

Pregnancy 1652 94.3 3.4 ± 8.5 0.4 147.3

High occurrence of aflatoxin exposure during pregnancy.



DIETARY DETERMINANTS OF AFB1-LYSINE 
ADDUCTS IN PREGNANT WOMEN

Andrews-Trevino et al. (2019) “Dietary determinants of aflatoxin B1-lysine adducts in 
pregnant women consuming a rice-dominated diet in Nepal” - submitted to EJCN

Dietary diversity score showed no significant association 
with average maternal aflatoxin exposure.

Diet-associated aflatoxin exposure in these women seems 
to be driven by groundnut and maize consumption. 



SOURCES OF AFLATOXIN-PRONE FOODS

Receiving in-kind food and a high reliance on market-purchased food limits consumers’ 
information on the quality and safety of the food consumed. 

Andrews-Trevino et al. (2019) “Aflatoxins in the blood of pregnant women, their food sources, and agricultural 
practices in rural Nepal” – manuscript in final edits





SERUM AFLATOXIN CONCENTRATIONS
n Detectable

Aflatoxin B1 (%)
Mean ± SD AFB1
(pg/mg alb)

Min Max

Pregnancy 1652 94.3 3.4 ± 8.5 0.4 147.3

Child 3 mo 1363 80.5 1.0 ± 1.1 0.4 24.7

Child 6 mo 1294 75.3 1.2 ± 2.1 0.4 41.6

Child 12 mo 1329 81.1 2.0 ± 4.6 0.4 84.6

High occurrence of aflatoxin exposure in the first year of life in infants 
from this region of Nepal.  



AFB1 data were natural log transformed for 
statistical analysis



AFB1 VARIATION BY MONTH: PREGNANCY

p<0.0001

Seasonality has a significant relationship with higher levels 
observed during the dry winter (post-harvest) months in 
mothers.

No data



AFB1 BY MONTH: CHILD 3, 6 AND 12 MONTHS

p<0.0001

p<0.0001

p<0.0001`

Seasonality has a significant relationship with higher levels 
observed during the dry winter/spring (post-harvest) months 
in infants.



Stunting 
Birth: 15%
12 mo: 27%
18 and 24 mo: 40%



Wasting
Birth: 15%
12 mo: 17%
18 and 24 mo: 14%



AF AND LINEAR GROWTH – IN PROGRESS

We did find statistical support for differential effects of aflatoxin exposure on child 
length. 

We did not find statistical support for differential effects of aflatoxin exposure on 
LAZ or change in LAZ. 



NEXT STEPS
• Incorporate 18-22 month aflatoxin results (September 2019)

• Correlations between food aflatoxin levels, serum aflatoxin 
concentrations and child growth collaboration with Feed the Future 
Innovation Lab for the Reduction of Post-Harvest Loss (PHLIL)). 

• Explore the role of aflatoxins and other mycotoxins and EED.

• Consider the level of exposure and its relationship with health 
outcomes may be modulated by seasonality. 



AFM1 CONCENTRATIONS IN BREAST MILK

• A total of 1439 BM samples were collected between July 2015 and June 
2017. Among all the samples analyzed, 1356 samples (94 % approx.) had 
detectable levels (i.e.  >= 0.02 ng/L) of AFM1. The remaining 83 
undetectable cases were assigned a value of 0.0199 ng/L for analysis. 
Level of AFM1 in samples is shown in Figure 1. 

n Detectable
Aflatoxin M1 
(%)

Mean ± SD AFM1 
(ng/l) *

Min Max

Child 3 mo 1439 94% 4.7 ± 19.3 0.04 315.99

* Detectable only

Statistically significant higher mean AFM1 level found in cool, dry winter 
(post-harvest) months.

Ongoing analysis by Ashish Pokharel et al.



CURRENT TAKEAWAYS
• Widespread exposure to aflatoxin in both pregnant women and young 

children. 

• Undernutrition is persistent.

• As Nepal is faced with relatively high levels of malnutrition and food 
contamination, additional considerations should be given to regulatory 
reforms that concentrate on food safety rules.

• Emerging understanding of the complexity on exposure channels beyond 
the household. Awareness-creation is required to enhance consumers’ 
ability to manage aflatoxin risks where off-farm food acquisition is common. 
However, individuals are exposed to dietary aflatoxin via multiple channels 
of food procurement, and that adoption of aflatoxin control practices at 
farm, market and consumer levels are all needed. 



• USAID Bureau of Food Security and USAID Nepal 
• Child Health Division, Department of Health Services, MOHP
• Nepal Health Research Council (NHRC) and Tufts IRB
• Patan Academy of Health Sciences (PAHS)
• Helen Keller International (HKI) Nepal
• Purdue University
• University of Georgia, FTF Innovation Lab on Peanuts and Mycotoxins
• PHLIL
• Banke District Public Health Office 
• Banke VDC and Ward Health Posts, FCHVs
• Nepalgunj Medical College
• AflaCohort Field team and participants

COLLABORATORS AND TEAM
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