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The Microbiome
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Culture Independent Investigations

 Large scale 16SrRNA-based studies in healthy, 
asymptomatic women (Zhou 2007, Zhou 2009, Ravel 
2011, Gajer 2012, Drell 2013)

 Clusters of 4-7 defined as community state types 
(CST) distinguished by dominant bacterial taxa

 Most prevalent and dominant– Lactobacillus (L) iners, 
followed by L crispatus, L gasseri, L jensenii

 Suggestion that non-lactobacillus dominant 
communities may be “healthy” in some women
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Microbiome –not the only ‘ome’
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Caesarean Delivery and Chronic Disease

 Observational Evidence 

 Type 1 DM

 Asthma

 Obesity

 But the absolute rates of the increases low

 Eg Asthma for SVD 7.9% vs 9.5% C/S

 Multiple attempts to manage confounders

 Non-twin sibling studies

 Don’t show the same association

 Term Breech Trial one of the few randomized trials

 More “medical problems”, 20.8 vs 14.8% at 2 years

 upper respiratory, gastrointestinal, ear, skin, allergic, or other problems by parental report 

Blustein et al, Arrieta et al, Rushing et al, Stinson et 



Does the microbiome influence long term outcomes?

 Children with Atopy and wheeze had lower 
abundances of the genera 
Faecalibacterium, Lachnospira, Rothia, and 
Veillonella, exclusively at 3 months

 Show that infants at risk 
of asthma exhibited 
transient gut microbial 
dysbiosis during the first 
100 days of life 

 Association of antibiotic 
use with atopy and 
wheeze, but no 
association with 
Caesarean birth or 
formula feeding



Mode of 
Delivery

Health 
outcome

Microbiome

• Does mode of delivery affect health outcomes?
• Is the microbiome related to health outcomes?
• Does mode of delivery influence infant 

microbiomes?
• What if anything can and  should be done about 

this??



Does mode of delivery influence 
microbiomes?
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PROSPECTIVE COHORT Study  N-82 plus

Second cross-sectional cohort were enrolled to detect difference by mode of delivery at time of delivery n=82

• Powered to a 32% C/S rate to detect a difference in the taxonomic composition by mode of delivery at 6weeks 

Eligibility

-age >18

-28w G.A.

Exclusion

HIV or hepatitis C infection, known immunosuppressive disease, known use of cytokines or immunosuppressive agents within the last 6 

months, 

a history of cancer (except for squamous or basal cell carcinoma of the skin that could be managed by local excision), 

treatment of suspicion of ever having had toxic shock syndrome 

major surgery of the gastro-intestinal tract (except for cholecystectomy or appendectomy) in the past 5 years.





• Infant gut microbiome evolves over time

C/S Asthma

SVD

Emergency CS
Elective CS

0 7 3-4mths 2-3years



6 weeks post delivery

Body site specific maturation

Were no longer colonized by 
maternal vaginal flora



Mode of Delivery and 
PC2

Infants clustered 
according to 
mode of delivery initially 

At 6 weeks mode of 
delivery did not influence 
clustering



0-12 months

 Increased Enterobacteriaceae
and bacteriodes with C/S

 Formula increased Clostridium
species and increased richness 
of diversity
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Seeding



 Sterile gauze is placed in the vagina for 1h

 Infant is swabbed immediately after delivery on the 
mouth, face and body



 Similarities between the CS 
swabbed infants and the Vaginally 
delivered infants

 ?source tracking at the swab for 
the source of the gut microbiome

CSCS+SwabSVD



Vaginal Seeding: What are the assumptions

 Maternal vaginal microbiome directly seeds the infant gut

 Vaginal microbiome is THE microbiome that influences outcomes

 This seeding is longitudinal and not transient

 Other factors play a lesser role

 Antibiotics

 Breast feeding



What are some of the remaining questions?

 Can the microbiome be transferred from mom to baby via a vaginal swab?

 The assumption is that we are transferring the correct microbiome…which 
microbiome???

 Is microbiome as a whole is required or single species?

 Lack of CST data

 Most of the data focuses on specific species or changes in diversity

 Does this artificial transfer result in a sustainable change that is appropriate?



Are there risks?

 Undetected pathogens

 HSV, GBS, HCV, HPV and 

others that we cannot 

detect are being 

directly inoculated into 

the infant mouth

 No clear direct 

evidence of benefit



Placentophagy

http://www.easttennesseeplacentamedicine.com/Services---Pricing.html



A quick word on 
Placentophagy

 “Traditional Chinese 
encapsulation 
process”

 natural, nutrient-rich 
organ into a simple pill 
to support your 
postpartum recovery



What and the why?



160=71degrees celsius115=41degrees celsius



Is there a biologically plausible 
mechanism?

estradiol, progesterone, and allopregnanolone
could theoretically reach physiologic thresholds



What is the evidence?



 N=23

 Double blind randomized placebo 
controlled trial 

 Encapsulated placenta vs dehydrate  
beef 

 No difference was shown

Grade 1 Evidence



 189 women were 
recruited via 
Facebook, twitter an 
online messaging 
boards

 surveyed who 
consumed their 
placenta after the 
birth of at least one 
child

 No controls

 Questionnaire was not 
validated

Grade ??



 “To date, there is no scientific evidence for any clinical benefit of human 
placentophagy. Positive influences on mood, iron status, lactation, and 
general energy that have been claimed by the supporters of placentophagy
have never been proven in clinical studies”



Harm

 GBS BC positive sepsis shortly after birth

 Treated with 11d of ampicillin

 Returned 5 days later with BC positive GBS sepsis 

 Blood culture isolate and placental capsule isolate were identical

 Same strain on pulse field gel electrophoresis and whole genome sequencing

Buser GL, Mató S, Zhang AY, Metcalf BJ, Beall B, Thomas AR. Notes from the Field: Late-Onset Infant Group B 
Streptococcus Infection Associated with Maternal Consumption of Capsules Containing Dehydrated Placenta —
Oregon, 2016. MMWR Morb Mortal Wkly Rep 2017;66:677–678. 
DOI: http://dx doi org/10 15585/mmwr mm6625a4

http://dx.doi.org/10.15585/mmwr.mm6625a4


PHAC

 December 6th 2017

 Health Canada advises that placenta encapsulation services are
in fact regulated, at the federal level. They fit the definition of a
drug and the process is considered to be manufacturing. 

 Therefore, claims that the ingestion of these products can prevent a
disease or abnormal physical state (such as postpartum depression) or
modify organic functions (such as the increased production of breast
milk) would be grounds for regulation as a biologic drug under the Food
and Drug Regulations, subject to Divisions 1, 1A, 2, 4, 5, and 8.



Conclusions vaginal seeding and 
placentophagy

 There is a profound knowledge gap between evidence and implementation of a clinical 
practice in both cases

 Further study is required before an evidence based practice can be recommended for vaginal 
seeding or placentophagy
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Connect With Us!

Follow us:

Study Coordinator:
Zahra Pakzad

zahra.pakzad@cw.bc.ca
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