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Fetal Cells in Maternal Blood
- A Love story rekindled
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ÅLǘΩǎ ƪƴƻǿƴ ǘƘŀǘ CŜǘŀƭ /Ŝƭƭǎ Řƻ ŎƛǊŎǳƭŀǘŜ ƛƴ tǊŜƎƴŀƴǘ ǿƻƳŜƴΩǎ ōƭƻƻŘ

ÅAlternative to Invasive Prenatal Diagnosis was envisaged ςFocus on 
Fetal Cells. Reasons:
ÅMitigate the risk of intervention associated with invasive methods

ÅaŀƪŜ ǇǊŜƴŀǘŀƭ ŘƛŀƎƴƻǎǘƛŎǎ ΨǎƛƳǇƭŜǊΩand cost-effective

ÅAttempts to isolate Fetal Cells from Maternal Circulation consistently 
and in good numbers were not very successful



FETAL CELLS IN MATERNAL BODY
- Challenges
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Fetal Cell Type Markers

Rarity of the Fetal Cells



FCMB History
- Publications by year
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Skepticism

Enrichment from MB

ARCEDI



CHECKLIST
- Technology to be approved as a cbNIPT/D should fulfil the following criteria 

IDENTIFICATION OF FETAL CELL TYPE

MARKERSSENSITIVEAND SPECIFICFOR FETAL CELLS

ACCESSIBILITYOF FETAL CELLS FOR DOWNSTREAM ANALYSIS

VIABILITYOF FETAL CELLS FOR PRENATAL TESTING/DIAGNOSIS

ROBUSTMETHOD TO ENRICH AND IDENTIFY FETAL CELLS
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FETAL CELL TYPE
- Establishing the Fetal Cell gene expression profile

ÅIdea was to isloate Fetal Cells (FC) from male pregnancies and 
seek for genes that are overexpressed in FCs as compared to 
Maternal Cells

ÅA Two-legged Study
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FETAL CELL TYPE
- Establishing the Fetal Cell gene expression profile
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FETAL CELL TYPE
- Establishing the Fetal Cell gene expression profile
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ÅNo enrichment
ÅMACS depletion (CD45, PanT, HLA-

DR)

23
FC

PIQOR STEM CELL ARRAY

FETAL CELLS ARE OF 
PLACENTAL ORIGIN



FETAL CELL TYPE
- Establishing the Fetal Cell gene expression profile
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FETAL CELL TYPE
- Establishing the Fetal Cell gene expression profile
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ÅPositive selection using 4 different 
endothelial/MSC markes 

ÅPositive selection using CD105

198
FC

2 PIQOR STEM CELL ARRAY

39                39                 36

- 22 Genes expressed in Placenta
- Out of these 13 Genes expressed in 

Extravillous Trophoblasts

Array 1 Array 1



FETAL CELL TYPE
- Trophoblsat mediated Uterine Vessel Remodelling 
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ÅEMT (Epithelial ςMesenchymal 
Transition)

ÅFetal Cells that shed in the Maternal 
Circulation express markers for both:
ÅEPITHELIAL CELLS

ÅENDOTHELIAL CELLS

ÅARCEDI MARKER COMBINATION!

Å8 Markers for Enrichment and 
Staining of Fetal Cells



FETAL CELL MARKERS
- IP on the Fetal Cell Selection and Staining Markers
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ARCEDI METHOD - OVERVIEW
- Enrichment, Detectionand Analysesof Circulating Fetal Cells

Scanning and 

Identification of Fetal 

Cells 

Selection 

and Staining 

using 

ARCEDI 

markers

Pregnant 

women

GA: 10 to 

13 weeks

Blood 

Processing 

(30mL of 

whole 

blood)

Positively 

Identified Fetal Cell

óPickingô the 

Fetal Cell

Whole Genome 

Amplification 

(WGA)

CBNIPT 

using 

CMA/NGS 13



CHECKLIST
- Technology to be approved as a cbNIPT/D should fulfil the following criteria 

IDENTIFICATION OF FETAL CELL TYPE

MARKERSSENSITIVE AND SPECIFIC FOR FETAL CELLS

ACCESSIBILITYOF FETAL CELLS FOR DOWNSTREAM ANALYSIS

VIABILITYOF FETAL CELLS FOR PRENATAL TESTING/DIAGNOSIS

ROBUSTMETHOD TO ENRICH AND IDENTIFY FETAL CELLS
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ARCEDI METHOD ςMARKER SENSITIVITY
- Performance - Retrieval of Fetal Cells

Å178 PREGNANT WOMEN at NT SCAN- 30ml Blood.
Åуф {!at[9{ Cwha Ψ[h² wL{YΩ Dwh¦t 

Åуф {!at[9{ Cwha ΨILDI wL{YΩ Dwh¦t όƻŦŦŜǊŜŘ /±{ύ

PARAMETER VALUE

No ofFetal Cells 2227

Mean(per sample) 12.5/30mlblood

Median 10

Range 1-45
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ARCEDI METHOD ςMARKER SENSITIVITY
- Frequency Distribution
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ARCEDI METHOD ςMARKER SENSITIVITY
- FǊŜǉǳŜƴŎȅ 5ƛǎǘǊƛōǳǘƛƻƴ όΨIƛƎƘ wƛǎƪΩ Ǿǎ Ψ[ƻǿ wƛǎƪΩύ
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ARCEDI METHOD
- Fetal Cell Variation with Gestation Age
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ARCEDI METHOD ςMARKER SENSITIVITY
- Method/Process improvement
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STUDY 1

2014 (Hatt et al.)

STUDY 2

2016 

No of Samples 78 178

No. of Scanning images 5000 350

Average fetal cells 4.3 12.5

Range fetal cells 0-18 1-45

% no calls (zero fetal cells) 9 0



ARCEDI METHOD ςFETAL CELLS
- Gallery
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