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Erin Brockovich
• If current decline in sperm count continues at 

current rate, men will be sterile by 2045

Houston, We Have a Problem!

https://www.theguardian.com/commentisfree/2021/mar/18/toxic-chemicals-health-humanity-erin-

brokovich

https://www.theguardian.com/commentisfree/2021/mar/18/toxic-chemicals-health-humanity-erin-brokovich


Overview

• Worldwide Infertility Epidemic

• How Toxins Cause Infertility

• Specific Toxins and Infertility

• Portion of Infertility Due to Toxins

• Clinical Takeaways



Sperm counts dropped 50-60% since 1973 to 2011

We Truly Have A Serious Problem

Levine H, Jørgensen N, Martino-Andrade A, Mendiola J, Weksler-Derri D, Mindlis I, Pinotti R, Swan SH. Temporal trends in 

sperm count: a systematic review and meta-regression analysis. Hum Reprod Update. 2017 Nov 1;23(6):646-659. 

PMC6455044



Fertility Rate in US Decreasing Relentlessly

Vital Statistics Rapid Release, Number 008 (May 2020) (cdc.gov)

59/1,000

71/1,000

https://www.cdc.gov/nchs/data/vsrr/vsrr-8-508.pdf


Infertility in Canada

• Growing prevalence:

§ Currently 16%

§ Doubled since 1980

• Causes:

• 3 times out of 10, the cause is in men.

• 4 times out of 10, the cause is in women.

• 2 times out of 10, the cause is a mix of factors from both 

male and female.

• 1 time out of 10, at first, no specific cause can

Fertility - Canada.ca (Accessed 2022-04)

https://www.canada.ca/en/public-health/services/fertility/fertility.html


Canadian Government Explanation

7

Fertility - Canada.ca (Accessed 2022-04)

How about rampant

Nutrient Deficiencies

Environmental Toxins

??

https://www.canada.ca/en/public-health/services/fertility/fertility.html?msclkid=afe8178ac03511ec9317e68e6a92fcf6


Growing Percentage of Canadian Children 

Born Through ART

The Percentage of Children Born Through IVF Every Year – Future Pregnant Me

https://futurepregnantme.com/the-percentage-of-children-born-through-ivf-every-year/


Source of US 

Population 

Toxicant Load



Toxin/Disease Ratios Remarkably Similar

Limited data
Not publishable
Illustrative Only
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Canadian Toxin Levels

Toxin US Canada PMID/Year Notes

Arsenic ug/L 6.8 7.2 22164561 (2011)

BPA  ug/g cr 1.5 1.2 20973429 (2010)

Cadmium ug/g cr 0.18 0.46 26885840 (2016)

Lead ug/L 2.2 1.4 20973429 (2010)

Phthalates ug/L 9.0 12 23419587 (2013) MBzP

Reference PMIDs are for Canadian numbers



Arsenic Levels in Canada

• NW Territories

Cheung JS, Hu XF, Parajuli RP, et al. Health risk assessment of arsenic exposure among the residents in Ndilǫ, 
Dettah, and Yellowknife, Northwest Territories, Canada. Int J Hyg Environ Health. 2020;230:113623



Phthalates Canada

Saravanabhavan G, Guay M, Langlois É, Giroux S, Murray J, Haines D. Biomonitoring of phthalate metabolites 
in the Canadian population through the Canadian Health Measures Survey (2007-2009). Int J Hyg Environ 

Health. 2013;216(6):652-661



How Toxins Impair Female Fertility

• PCOS

§ PCBs

§ Phthalates

§ Arsenic

• Reduction in luteal phase LH 

§ Solvent exposure (usually occupational, esp. acetone)

• Miscarriage/Fetal abnormalities

§ PCBs

§ Pentachlorophenol (PCP)

§ Agent Orange exposure

§ Smoking

§ PAHs



How Toxins Impair Male Fertility
• Low testosterone

§ Phthalates

§ PFOS

§ PBDE

• Decrease in sperm number & function

§ Pesticides

§ Metals

§ Air pollutants

§ Phthalates

§ PCB 138

• Erectile dysfunction

§ Solvents

§ Pesticides

§ Metals



How Toxins Impair Fetal Development

• Fetal death/Spontaneous abortion

§ Arsenic

§ Organophosphates

• Low birth weight/head size

§ Triazine herbicides

§ Air pollutants (CO, NO2, O3, PM 2.5)

• Increased fetal abnormalities

§ BPA

§ Cadmium



How Toxins Decrease IVF Success

• Decreased # oocytes retrieved

§ BPA

• Failed implantation

§ PCBs

• Failed fertilization

§ Organochlorine pesticides

§ Parabens

§ PBDEs



The Toxins Causing Infertility

Metals and Metalloids



Arsenic

• Especially damaging to males

• Impairs many aspects of spermatogenesis

• Strong correlation with prostate cancer



Arsenic Damages  

Fertility in Many 

Ways

• Inhibits spermatogenesis
• Hinders testosterone 

pathway

• Increases oxidative stress 
and inflammation

• Genotoxic

• Activates heat shock 
proteins 

Renu K, Madhyastha H, Madhyastha R, et al. Review on molecular and biochemical insights of arsenic-
mediated male reproductive toxicity. Life Sci. 2018 Nov 1;212:37-58



Arsenic Devastating to Male Fertility

• Males with 
“Unexplained 
male infertility”

• Highest quartile:
OR = 36.5!

Wang X, Zhang J, Xu W, et al. Low-level environmental arsenic exposure correlates with unexplained male 
infertility risk. Sci Total Environ. 2016 Nov 15;571:307-13



Arsenic Big Factor in Prostate Cancer

García-Esquinas E, Pollán M, Umans JG, et al. Arsenic exposure and cancer mortality in a US-

based prospective cohort: the strong heart study. Cancer Epidemiol Biomarkers Prev. 2013 

Nov;22(11):1944-53



Assessment - Direct

• Random or first morning urine

• <6 ug As/g creatinine has little disease significance

• >12 ug As/g creatinine indicate higher risk for 

cardiovascular disease, diabetes, respiratory problems, 

cancers and neurological dysfunction

• >30 ug/g creatinine typically means MMA levels high 

enough to cause genotoxicity

• THRESHOLDS IMPACTED BY SNPs!



Genetics Hugely Important

• C allele of AS3MT 14458 
(rs11191439) higher 1st  
methylation capacity than T

• C allele of AS3MT 12390 
(rs3740393) higher 2nd 
methylation capacity than G

• Fast 1st methylation 
+ 

Slow 2nd methylation 
=

Greatly increased As toxicity

• 1% of population

Agusa T, Fujihara J, Takeshita H, Iwata H. Individual variations in inorganic arsenic metabolism associated with AS3MT 

genetic polymorphisms. Int J Mol Sci. 2011;12(4):2351-8

rs11191439 prevalence

CC: 0.013

CT: 0.181

TT: 0.805



Arsenic in Water
4-6 ug/L

(25%)

7-10 ug/L 
(20%)

11-19 ug/L 
(15%)

>20 ug/L 
(20%)

(Prevalence from research; thresholds only estimated at this time; water estimated from urine)

Nurture

Intervene

↑ Disease: If folate deficient (17%)

↑ Disease: If 2 AS3MT SNPs (1%) 

↑ Disease: If 1 AS3MT SNP (20%) 

↑ Disease: Almost everyone



Zero Water Technology

• No commercial 

relationship.

• Tried personally 

and was 

impressed.

• Key technologies:
‒ Activated carbon.

‒ Oxidation alloy.

‒ Ion exchange.

Why Choose ZeroWater? - A Drinking Water Filter for Your Home (accessed 2020-12)

https://zerowater.com/pages/why-zerowater


Tabletop Filtration 

Barnaby R, Liefeld A, Jackson BP, Hampton TH, Stanton BA. Effectiveness of table top water pitcher 
filters to remove arsenic from drinking water. Environ Res. 2017 Oct;158:610-615. PMID: 28719869



Cadmium

• Directly toxic to ovaries



Cadmium 

Damages 

Female 

Fertility

• Cadmium in 
endometrial 
tissue

• OR = 18.9!

Tanrıkut E, Karaer A, Celik O, et al. Role of endometrial concentrations of heavy metals (cadmium, lead, 
mercury and arsenic) in the aetiology of unexplained infertility. Eur J Obstet Gynecol Reprod Biol. 2014 
Aug;179:187-90



Cadmium and 

Lead Decrease 

Fertility in Top 

Tertial Body Load

• Time to pregnancy

• Dotted line highest 
heavy metal level

Buck Louis GM, Sundaram R, Schisterman EF, et al. Heavy metals and couple fecundity, the LIFE 

Study. Chemosphere. 2012 Jun;87(11):1201-7



Cadmium

• Primary sources: cigarette smoking, soy (chemically-
grown)

• Threshold: 0.40 ug/g (no safe levels)

Þ>20% of population
Fourth National Report on Human Exposure to Environmental Chemicals. Updated Tables, January 

2019, Volume One

García-Esquinas E, Pollan M, Tellez-Plaza M, et al. Cadmium exposure and cancer mortality in a 

prospective cohort: the strong heart study. Environ Health Perspect. 2014;122(4):363-70



Assessment

• Highly controversial since poor correlation 
between blood, urine and tissue levels

• Urinary Cd
§ Threshold: 0.40 ug/g (no safe levels)

• Doctors Data

§ https://www.doctorsdata.com

https://www.doctorsdata.com/


Intervention

• Key avoidance strategies:

§ No smoking

§ Do not eat foods grown with high-phosphate “fertilizers” 

especially soybeans

• Sauna

• Antioxidants

• Trace minerals



Lead
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Lead Decreases Female Fertility

Lee S, Min JY, Min KB. Female Infertility Associated with Blood Lead and Cadmium Levels. Int J Environ Res 
Public Health. 2020 Mar 10;17(5):1794. PMID: 32164251

Pb Cd
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# People Served by Water Systems 

with Lead > 15 PPB
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Lead Assessment

• Blood lead

§ Children threshold: 3 ug/dL (NO safe levels)

§ Adult threshold: 5.0 ug/dL (NO safe levels)

• Readily available from standard laboratories
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Lead Intervention

• Maintain bone

• If home built or water supply to the house 
installed before 1987, test water in home

• Supplements:

§ Calcium: 500 bid

§ Vitamin C: 500 bid

§ NAC: 500 mg bid

• If high blood lead

§ EDTA: oral, IV (physician protocol)

§ DMSA: oral, 250 mg/3d



Mercury



Mercury Damages 

Female Fertility

• Selenium 
protects against 
mercury

• Se/Hg ratio 
highly predictive 
of infertility

Maeda E, Murata K, Kumazawa Y, et al. Associations of environmental exposures to methylmercury and 
selenium with female infertility: A case-control study. Environ Res. 2019 Jan;168:357-363



The Toxins Causing Infertility

Chemicals



Bisphenols

(BPx)
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Canadian Government BPA Position

Bisphenol A - Canada.ca

https://www.canada.ca/en/health-canada/services/food-nutrition/food-safety/packaging-materials/bisphenol.html?msclkid=082bbc7bc00911ec851313bbb86aee0f


BPA — Troubled History

• BPA and DES are synthetic oestrogens

developed during the 1930s:
‒ DES ‘won’ and was prescribed 

for pregnant women.

‒ Discontinued due to urogenital 

cancers in children and many 

other clinical problems.

‒ Very similar chemical structures.

• BPA ‘put on the shelf’ until 1950s when 

its ability to harden plastics was discovered.

• So widely used very difficult to avoid exposure:
‒ Technically non-persistent, but practically semi-persistent.

DES

BPA
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Bisphenols

• BPA inconsistent correlation with infertility

• BPS strong correlation with infertility in 
overweight men

• As average BPA levels go down, other 
bisphenols go up



Bisphenols Decreases Male Fertility

• Damaging effects primarily in overweight men

Ghayda RA, Williams PL, Chavarro JE, et al. Urinary bisphenol S concentrations: Potential predictors of and 
associations with semen quality parameters among men attending a fertility center. Environ Int. 2019 
Oct;131:105050



BPA Levels Correlate with Obesity



BPA Replaced w Other Bisphenols 

2003/4 = 2.58
2013/4 = 1.28

2013/4 = 0.53

2013/4 = 0.43



Alternatives Are NOT Safer!

• Typical substitutes are BPF, BPS, BPZ

• Very similar endocrine disruption

• Considered semi-persistent because 
so prevalent in society

• As BPA levels have gone down, other 
bisphenols have gone up in proportion

Bisphenol - Wikipedia

https://en.wikipedia.org/wiki/Bisphenol


Bisphenols & Cryptorchidism

• Plasma BPA, BPS & BPF 
significantly higher than 
control subjects. 

§ BPA: median: 9.95 ng/mL vs. 

5.54 ng/mL, p<0.05. 

§ BPS: median: 3.93 ng/mL vs. 

1.45 ng/mL, p<0.001. 

§ BPF: median: 3.56 ng/mL vs. 

1.83 ng/mL, p<0.05. 

Komarowska MD, Grubczak K, Czerniecki J, et al. Identification of the Bisphenol A (BPA) and the 

Two Analogues BPS and BPF in Cryptorchidism. Front Endocrinol (Lausanne). 2021 Jul 

14;12:694669.



Bisphenol Load Assessment

• Urinary BPA

§ Threshold: 3-5.0 ug/L (NO safe level)

• Million Marker Laboratory

§ https://www.millionmarker.com 

https://www.millionmarker.com/


BPA Intervention

• Decrease exposure:

§ Clean house

§ Air filtration

§ Eliminate all plastic storage containers

§ Eliminate all canned food

§ Avoid touching thermal papers (e.g., receipts) 

• Facilitate detoxification/excretion



Proper Containers/Storage Critical

• One 12oz serving daily for 1 week of 
either fresh soup or canned soup 
(Progresso)

§ 12-fold increase in BPA
• 2 servings of 6 ounces Soy milk in 

can compared to glass

§ 16-fold increase in BPA

§ Systolic BP elevated 4.5 mm Hg

• Diabetes 2x risk threshold?

Carwile JL1, Ye X, Zhou X, et al. Canned soup consumption and urinary bisphenol A: a randomized crossover 
trial. JAMA. 2011 Nov 23;306(20):2218-20.

Bae S1, Hong YC2. Exposure to bisphenol A from drinking canned beverages increases blood pressure: 

randomized crossover trial. Hypertension. 2015 Feb;65(2):313-9.

0

5

10

15

20

25

Soy in Glass Soy in Can Made Soup Canned Soup

BPA (ug/L urine)



Pesticides
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Effect On Fertility of High vs Low 

Pesticide Fruit and Vegetable Diet

Chiu YH, Williams PL, Gillman MW, Gaskins AJ, Mínguez-Alarcón L, Souter I, Toth TL, Ford JB, Hauser R, 
Chavarro JE; EARTH Study Team. Association Between Pesticide Residue Intake From Consumption of Fruits 
and Vegetables and Pregnancy Outcomes Among Women Undergoing Infertility Treatment With Assisted 

Reproductive Technology. JAMA Intern Med. 2018 Jan 1;178(1):17-26. PMID: 29084307
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Common Agricultural Chemicals 

Devastating to Male Fertility

• Levels of several pesticides compared to sperm 
quality measures

• Highest versus lowest:

Alachlor: OR = 30.0

Diazinon: OR = 16.7

Atrazine: OR = 11.3

PMID: 16466525



57

Percent of Ground Water Exceeding 

Atrazine Safety Standard



58

B-Vitamin Deficiency Aggravates 

Pesticide Damage to Fertility

• Study of 291 women measured DDT and B-
vitamins: folate, B6, B12

• Adequate levels of B-vitamins resulted in no 
correlation with DDT levels

• Women in top quartile of DDT AND bottom 
quartile of B12 suffered 56% decrease in fertility

25411282
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Pesticide Assessment

• Organophosphates

§ Great Plains Laboratory



Pesticide Reduction

• Eating organically 
decreases blood and 
urine levels quickly--
measurable within 3 
days

• This study done with 
children in Seattle

Curl CL, et al. Organophosphorus pesticide exposure of urban and suburban preschool children with organic and 
conventional diets. Env Health Perspect. 2003;111:377-82



PFOAs
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PFOAs Higher in Infertile Women

0
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PFOS PFOA

Mean Toxin Levels

Fertile Infertile

La Rocca C, Tait S, Guerranti C, et al. Exposure to endocrine disrupters and nuclear receptor gene expression 
in infertile and fertile women from different Italian areas. Int J Environ Res Public Health. 2014 Sep 
29;11(10):10146-64. PMID: 25268510
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Decreasing PFOAs Improves Fertility

• Drinking water in Minnesota city highly 
contaminated with PFOAs

• Substantial decrease in fertility and birth size 
and increase in pre-term and 

• Cleaning up the water supply resulted in 
substantial improvement in fertility

• Before compared to after water filtration:

Fertility: OR = 0.73

Low birth weight:: OR = 1.36

Premature: OR = 1.14

Waterfield G, Rogers M, Grandjean P, Auffhammer M, Sunding D. Reducing exposure to high levels of 
perfluorinated compounds in drinking water improves reproductive outcomes: evidence from an 

intervention in Minnesota. Environ Health. 2020;19(1):42



Phthalates



Phthalates Higher in Infertile Women
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La Rocca C, Tait S, Guerranti C, et al. Exposure to endocrine disrupters and nuclear receptor gene expression 
in infertile and fertile women from different Italian areas. Int J Environ Res Public Health. 2014 Sep 
29;11(10):10146-64. PMID: 25268510



Phthalate Load Assessment

• Urinary phthalates

§ Threshold: 10.0 ng/ml (NO safe level)

• Million Marker Laboratory

§ https://www.millionmarker.com 

https://www.millionmarker.com/


Intervention

• Avoidance

§ Safe HABAs

§ Apps, like Think Dirty

§ Do not eat takeout foods in non-stick packaging

§ Etc. 



Solvents



69

Regular Solvent Exposure More 

Damaging than Cumulative Exposure

Wesselink AK, Hatch EE, Wise LA, et al. Exposure to tetrachloroethylene-contaminated drinking water and 
time to pregnancy. Environ Res. 2018 Nov;167:136-143. PMID: 30014895



Air Pollution

PM2.5, PM10, O3, SOx, NOx



Common Air Pollutants Impair Many 

Aspects of Fertility
• Comprehensive review using both animal and 

human data

• Air pollution significantly:

• Decreases spontaneous fertility

• Decreases spermatogenesis

• Increases oxidative damage to sperm DNA

• Decreases ovarian function 

• Increases number of anovulatory cycles

• Decreases success of IVF

Carré J, Gatimel N, Moreau J, Parinaud J, Léandri R. Does air pollution play a role in infertility?: a systematic 
review. Environ Health. 2017 Jul 28;16(1):82. PMID: 28754128



PM According to Distance from Highway

https://cfpub.epa.gov/ncer_abstracts/index.cfm/fuseaction/display.highlight/abstract/6984/report/200

4



PM/PAH Intervention
• Decrease exposure

§ Do not smoke

§ Limit charbroiling food

§ Move away from highways

§ Do not use diesel vehicles 

§ Air purifiers: 

• Whole house: at least MERV-8 filter (prefer Merv-16)

• Individual rooms: HEPA filters

• Support normal detoxification/excretion

§ Broccoli (cabbage family foods)

§ Curcumin 

• Protection from damage

§ Antioxidants: Vitamins C and E

§ Fruits and vegetables

§ Fish oils 



Strategies - Air

• Whole house filter: Merv-8 (at 
least), run 24/7

§ If not: HEPA filters in main rooms

• Take off shoes before entering 
house

• Declare scent-free zone

• Filter outdoor air for fresh 
circulation

• Toxin-absorbing plants decrease 
chemicals in air



Just 2 Days in Clean Room Improves Cardiac 

Measures

• Merv-12 filter

• 33-58% 
reduction in 
inflammatory 
mediators

• Decrease in 
blood pressure



PORTION OF INFERTILITY DUE 

TO TOXINS



Example: Smoking and Lung Cancer

B = 5
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Lung Cancer  not
due to smoking

A = 5
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Rosen L. An Intuitive Approach to Understanding the Attributable Fraction of Disease Due to 

a Risk Factor: The Case of Smoking. Int. J. Environ. Res. Public Health 2013, 10, 2932-2943
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𝐴

𝐴 + 𝐵 + 𝐶



Infertility, Male (1)

Toxin Threshold % Above

Threshold

Odds 

Ratio

% of 

Disease

Example

PMID

Parabens 10.66 ng/mL 25% FR = 0.21 25767892

PCBs FR = 0.62-0.78 23151773.

Phthalates FR = 0.77-0.82 24534276

Lead FR = 0.85 22309709

Sunscreen/personal 

care (2,2′,4,4′-

tetrahydroxybenzophe

none = BP2); urine

0.1 ng/mL (75th 

percentile)
FR = 0.69 25395025



Infertility, Male (2)

Toxin Threshold % Above

Threshold

Odds 

Ratio

% of 

Disease

Example

PMID

Urinary pentavalent 

arsenate (Asi(V)) 

lowest quartile 

(0.2 ug/g Cr in 

control group; 7.8 

among case group)

Upper 3 

quartiles
8.4-36.5 Infertility 27485131

Trihalomethanes 

(chloroform)

Lowest tertile

(blood) <12.3ng/L
Top 2 tertiles

Sperm count 

(reduced 17-22%
31783240

PBDEs (BDE-47); hair

Median 9.4 ng/g. 

Risk expressed for 

every 10x increase

-19.7% sperm 

count,    -25.5% 

motility

29684825

Perfluorinated

compounds (semen)

Highest tertile

(PFOA, 0.36 

ng/mL) vs. lowest 

(043 ng/mL) 

2.9–5.5% 

decreased sperm 

per log

31841032

Benzene (solvents) Industrial (eg, 
pumping gas)

Sperm DNA 
damage

23422246

Organophosphate 
pesticides

Inverse 
correlation

Sperm count 25601731



Infertility, Male (3)

Toxin Threshold % Above

Threshold

Odds 

Ratio

% of 

Disease

Example

PMID

BPA (semen level) 44-94 pg/ml 
98-205

69-228

84-330

Normospermic
Oligospermic

Teratospermic

Azoospermic

26680493



Erectile Dysfunction

Toxin Threshold % Above

Threshold

Odds 

Ratio

% of 

Disease

Example

PMID

Benzene Exposure 12.2 12065462

Organochlorine pesticides Exposure 7.1 12065462

Smoking Y/N 15% 1.7 12180231



Infertility, Female (1)

Toxin Threshold % Above

Threshold

Odds 

Ratio

% of 

Disease

Example

PMID

Organophosphate 
pesticides

Farming 
exposure

FR = 0.51-0.76 10069244

PCBs
Eating fish from 
Baltic vs Atlantic

2.5 FR = 0.54 10901111

Cadmium Tertial 33.3% FR = 0.78 22309709

Organochlorine 

pesticides (e.g. 

hexachlorobenzene, 

DDT, etc.)

βHCH lowest 

tertile <0.034 

μg/L; p,p’-DDE 

lowest tertile

<0.026 μg/L

Top 2 tertiles

in French 

cohort

βHCH FR = 

0.61 to 0.72; 

p,p’-DDE FR = 

0.6 to 0.87

23348067

Perfluorinated

compounds

1. PFOA median 

1.7 ng/mL 

(maternal plasma)

2. PFOSA  medan

0.11 - 0.126 ng/mL 
(maternal serum)

1.3

1. FR = 0.89 -

0.91 per 1 SD 

increase

2. FR = 0.81 per 1 

SD increase

25567616

23151773



Infertility, Female (2)

Toxin Threshold % Above

Threshold

Odds 

Ratio

% of 

Disease

Example

PMID

PBDEs
Mean BDE−17 = 

0.0005 ng/g

1.2-1.3  per 

log in ng/g)
Pregnancy loss 30384231

Phthalates 2 to 3.4

Pregnancy loss 

while undergoing 

medically assisted 

reproduction

27299194

Ambient fine particles 

(PM2.5)

Mean of long-term 

PM2.5 = 11 μg/m3

“AF  ~72,000 

per year in US."

FR = ↓ 0.7% per 

5 μg/m3 increase
30355539

Trihalomethane 80 µg/l water
1.4
3.2

Birth weight
Cleft defects

Perfuorinated 1.3 25567616

Mercury Quartile 25% 1.04 1% 25127892

Benzene (solvents)
0.54 ng/mL in 
follicles

Decreased IVF 
success

24991235

Parabens (ethyl 

paraben)

Above detection 

level
96% 1.57 Infertility 32806428



Fetal Development Problems

Toxin Threshold % Above

Threshold

Odds 

Ratio

% of 

Disease

Example

PMID

Organophosphate 
pesticides

1 mile
8 mile

2.2
1.4

Fetal death 11246574

Arsenic ≥ 50 μg/L 1-3% 2.0
1.8

Spon. abortion 
Stillbirth

25626053

Smoking Y/N 1.6-2.8 Preterm birth 14961888

Triazine herbicides 1.4 - 1.6 Lower weight and 
head size

8743439

CO, NO2, O3, PM 2.5 1.1-1.2 Lower weight and 
head size

22314199

BPA Higher in fetuses 
with abnormalities

12401500

Cadmium Maternal level Lower weight and 
head size

27778365



IVF Failure

Toxin Threshold % Above

Threshold

Odds 

Ratio

% of 

Disease

Example

PMID

Parabens 10.7 ng/mL 25% FR = 0.19 25767892

PBDEs
Detectable in 
follicular fluid

39% 10.0 FR = 0.22 22572111

Organochlorine 
pesticides

Quartile 25% FR =  0.37-0.79 28089717

PCBs Quartile 25% 1.7
Failed 

implantation
21345762

Benzene (solvents)
0.54 ng/mL in 

follicles

Decreased IVF 

success
24991235

BPA Urine levels
Inversely 

proportional
# oocytes 
retrieved

20002217



Clinical Takeaways



Summary Toxins Damaging Male Fertility

Chiang C, Mahalingam S, Flaws JA. Environmental Contaminants Affecting Fertility and Somatic Health. 
Semin Reprod Med. 2017 May;35(3):241-249. PMID: 28658707



Summary Toxins Damaging Female Fertility

Chiang C, Mahalingam S, Flaws JA. Environmental Contaminants Affecting Fertility and Somatic Health. 
Semin Reprod Med. 2017 May;35(3):241-249. PMID: 28658707



Toxins Are Primary Drivers of Infertility

• Male sperm count and quality decrease in 
proportion to toxic load

• Female reproductive function impaired at every 
stage by many toxins

• Fetal viability inversely proportional to toxic load

• Environmental toxins also impair IVF

• Most toxins are avoidable

• Multiple methods to decrease toxic load




