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How can seaweed cultivation contribute to global protein supply while capturing carbon?i
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Copilot steps v

Creating a plan to respond to your query

Performing keyword search
Using data from Il Scopus

(seaweed OR macroalgae OR kelp) AND (protein OR "biochemical yield*" OR utrit* OR amino acid*)

AND (cultivat™ OR farm* OR aguaculture OR mariculture)

Performing natural language search
Using data from Il Scopus

How do seaweed cultivation practices enhance protein yields and support global protein supply?

Performing keyword search

Using data from Il Scopus

(seaweed OR macroalgae OR kelp) AND ("carbon capture” OR "carbon sequestration” OR "blue
carbon”) AND (cultivat™ OR farm” OR mariculture)

Performing natural language search
Using data from Il Scopus

How does seaweed farming enable carbon capture and long-term carbon sequestration potential?

Performing keyword search

Using data from Bl Full text

(seaweed OR macroalgae OR kelp) AND (ecolog” OR environmental impact™ OR habitat* OR
biedivers™) AND (cultivat® OR farm* OR mariculture) AND (method™ OR protocol OR "experimental
design" OR result*)

Performing natural language search
Using data from Bl Full text

What ecological impacts arise from large-scale seaweed cultivation systems?

Ask a follow-up question

L i nd full-text jer and other| vary in qualit

Seaweed cultivation for protein and carbon capture

carbon conditions

How seaweed cultivation can expand global protein supply while c: 2 carbon
Seaweed farming can contribute to both sustainable pretein production and carboi re, based on
strong evidence across the retrieved literature. Below is a synthesis of the clearest, most consistent
findings.
Summary Table
Contribution Key Mechanisms Evidence Citations
Protein High intrinsic protein content; Seaweeds contain up to 47% protein
Supply nutrient-enhanced cultivation; DW in some red species; nutrient-rich
IMTA systems; post-harvest wastewater can increase protein 3-
enrichment 5%; IMTA systems boost protein
content by 20-100% [10]
Carbon Photosynthetic CO, uptake; Farms remove large quantities of CO,;
Capture POC/DOC release; RDOC DOC and RDOC represent major
formation; sediment burial; long-term sinks; POC sinking can
potential deep-sea sinking export 7% more carbon than natural
systems
Synergies \Wastewater — higher protein & ‘Wastewater and aguaculture effluent 2),(3),(2),
faster growth; nutrient removal increase growth and nitrogen uptake, 23
improves water quality and improving both protein yield and

carbon assimilation

Ask a follow-up question

BERZLER: EFAREDRE, BASREHE
SEILEE

%EI@M@:&@%@%%%,REEE@M%

FAMNY

RHEERE: BT, UIRINAEEGR N E
K

\ LeapSpace is powered by Scopus data and full-text content from Elsevier and other publishers. Al vary in quality. Share feedback /

FRIAREREEAZ—RELER, MEESRERERZIS




@ B FUHAAMESS

ALER — —RERIILLERE

Mk

Blig=. [XBET4L,

AL

1B XA A IR 1LY, T~

Confidence level: High — IR ERTE/E M B3, BE. AREEMENRERRAEE TN AR LEE

—, BERGASKIAFHEEENE,

Show all 65 references B Explore as atable 7

Follow-up Suggestions

= What innovative materials are being developed for sustainable food packaging?

> How is nanotechnology influencing food packaging solutions?

> What role does smart packaging play in food safety and quality monitoring?
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D Abstract .Signiﬁcan_t interest has eme!ged in th_e Review of_biudegradab_le_poly;accharidef The reviev_; finds that modiﬁed_ and/or Eiodegradablt_e polys.acch‘ [ ] Id\\b ”§U ( E'_% 1 5 ﬁl-l ) ( yu iﬂaab uﬁ[j}ﬁ BﬁE& . ﬁj%?g*,ﬁ\

Antimicrobial activity of biodegradable introduction of food packaging materials and protein-based antimicrobial packaging blended biodegradable materials can be based films with active ag

Temporary table © [ Show / Hide v ] [ Filter v } [ Sort by v ] [ Add column [ Add papers Q Search for papers | & Export CSV

[]  source Abstract

Eb

e E— - Ca— manufactured from biodegradable films. It includes a comprehensive table used to prepare effective antimicrobial promising for food protec A i g m D % % A I L ——
polysaccharide and protein-based films polymers that have the potential toreduce  that systematically analyzes and packaging films. A wide range of such films | microbial contamination. 1‘1 =\A R ~ E =7 = I?
containing active agents 7 the environmental impacts associated with = categorizes the current literature. have potential for packaging various food does not state specific lin

conventional packaging materials. Curre... products. S —
K.K., Kuorwel, Kuorwel K.; M.J., Cran, [ ] ﬂﬂ'u I}%ﬁ” A 4[
; o, = RPUEAT

Marlene J; K., Sonneveld, Kees; ... S.W.,
Bigger, Stephen W.

Journal of Food Science * Jan 2011 b T Egﬁf&ﬁ D O I [l_]\\j] I:I YE ( E%J: BE 7 O ’;; )

DOI:10.1111/}.1750-3841.2011.02102.x 71

rin J:FE‘QS-: _JZ jk \% o el = | ~
[]  Abstract In today’s global food supply cham Review article that systematically Six approaches are highlighted: nanofillers Hybrid strategies that cor L4 TR E ,HH N xm E é U% ] 7 TR /TEJFj N H\ | Ej E g %

i 3 . . films must simr evaluates six strategies for multifunctional improve tear strength by up to 86% and approaches appear most e
Strategies to Des‘@m withstand mechanical stresses during food packaging films. No formal search reduce OTR by up to 162%; polymer simultaneous tear resista *ﬁ?ﬁ F '%
Tear-Proof and Permeation Resistant handling and transport while maintaining strategy or study selection method is blending reduces oxygen permeation by performance. The review y
Food Packaging Films: An Overview » robust barrier performance against oxygen described in the abstract. 48-65%; coatings reduce OTR and WVTR packaging applications ar
= and moisture penetration, which are two... by up to ©9.9%. alignment, but the abstra
- - R ' x | | report limitations.
Add a column x
Add paper(s)

B =
5/50 Enter DOI, Pll or EID (add multiple separated by comma)

Describe what you want this column to do

B REEIAE J

https://doi.org/10.1016/j.asr.2025.03.022, S0014579324001234, 2-52.0-85123456789
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ELSEVIER ENCIREZOZIRRE=, BiTiR4EE.




@ B FUHAAMESS

Fotgs: [XTREEECEHTA. KA, FHEPFLFEN?

Discover deeper insights

Based on peer-reviewed abstracts and full text

What would you like to learn more about?

) | £ Deepresearch x o
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R

5] Explore topics 220 Discover experts fst Find funding

RS

Request for a report on seaweed cultivation e

Below is a concise, structured report synthesising only the information from our previous discussien, with
adiagram included. All claims are tied to the cited sources.

Short Report: Seaweed Cultivation for Protein Supply and Carbon Capture

This report summarises how seaweed cultivation can simultaneously expand global protein availability
and contribute to carbon capture, based entirely on the previously retrieved evidence.

1. Why Seaweed Matters for Protein Supply

ially red speci tain high protein levels (20-47% dry weight), offering all
essential amino acids required for human diets (1) (5 (8.
Key mechanisms that increase protein yield include:
* Nutrient-rich wastewater cultivation, which increases growth and pretein content by 3=5x 2| (3| (4.

 Integrated Multi-Trophic Aquaculture (IMTA), which enhances pretein content by 20% er mere and
stabilises biomass quality &/.

* Biorefinery approaches that allow extraction of multiple protein-rich fractions from the same
biomass (6.

Global projections indicate that by 2054, seaweed could supply 56 million metric tons of protein, equal
to 18% of the global alternative protein market 25 .

2. Carbon Capture Contributions

Seaweed farms remove dissolved CO, through photosynthesis and convert it into biomass carbon (12 (16

Carbon capture occurs through:

Ask a follow-up question
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Many products re-emit carbon.

Fog= [XTREAREE? BFERFER, 8T FITFAIEE? | PESPRR TR

WARSICHISI XAIAIEREIE C i

2 Mixed (o]
® Ccontradict 0
Scalability & Global expansion potential but Many products re-emit carbon; net 25 NESNET]R
Limits carbon removal often CDR depends on permanence and 27|, (28] [ 5 key insights

o bonization;

Reference details X * Consistent LCA evidence shows substantial embodied
fication lacking and value-chain emissions in many products
n
B scopus Show more

Expert opinions regarding the concept of

i 47support Omixed O contradict
blue carbon in seaweed systems i

Nishihara, G.N. 71; Sato, Y. 71; Eger, A.M. A; Kuwae, T. A1; Carbon emissions embodied in product value chains and the role of

Pessarrodona, A. 2 Life Cycle Assessment in curbing them
Phycological Research 7 = 2025 Meinrenken, C.J. 71; Chen, D. 7; Esparza, R.A. 7; Prasad, A. 71;
1citations Whiltas, 7
Scientific Reports 7 = 2020
° View full text A View Scopus document A 25 o
Link to Statement Claim Radar =~
a I m a a r Showabstract  View at publisher 7 View Scopus document A
Link to statement Trust Cards

. Yoo \/\ \A\ ~ The provided dlncument clearly discusses that. .
H E -L ): -L b X\ 'L b x l \ seaweed’s role in long-term carbon sequestration is
K FFB l— VAN NN often overstated due to quick re-emission from
:t -n ~ :I: I—I 5 decomposition, and that the net climate benefit
\—J—j \E E D %; \—J—%}ﬁ\HB x ,I depends on factors such as permanence and
I 7> AN supply-chain decarbonization. This aligns closely
A:E with the claim regarding the scalability, uncertain
K I E long-term storage, and issues with monitoring and

verification.

ERMREENEARNELRE:
M1{Z+ ScopusiEHiFESZIA
ANMBXRR, BRIHEESS.
FEARERS

Is this link to statement useful? 2% Yes 3 No

Abstract

E L S E -V I E R A collection of expert opinions critically evaluates the role of

seaweed in blue carbon strategies for climate change mitigation.
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Seaweed cultivation for protein and carbon capture v Author preview
Summary Table
Experts in seaweed cultivation and carbon capture . .
Contribution Key Mechanisms Evidence Citations MaXI ne C. CanVI n
Experts on Seaweed Cultivation, Protein Production, and Carbon Sequestration
Proteil igh intrinsi i = i Y i Matching documents  h-index  Citations
o ngh‘ A c(.mlelnt, Seav.veeds i npvto 47/u.DFO[S.I" 1, (2), (3 Based on the retrieved author-level results, here are the key researchers currently publishing (2020~ s
Supply nutrient-enhanced cultivation; DW in some red species; nutrient-rich 4),(8), (8, 2008) od colliivaii i 4 earléor ectration. Gitati 3 2 13
|MTA systems; post-harvest wastewarar can increase protein - =ygs a.n seaweed cultivation, macroalgal protein systems, and carbon sequestration. Citations are
richment 5x; IMTA systems boost protein 5(8);(8); taken directly from the search results.
10
content by 20-100% . View profile 7
Summary Table of Identified Experts
Carbon Photosynthetic CO, uptake; Farms remove large quantities of CO; n|,(2),m), i i o Matchi d t
Capture POC/DOC release; RDOC DOC and RDOC represent major 1,015, (16), Sxpet, Focushieas Afilation Keyfvidenee Crations atc mg ocuments
formation; sediment burial; long-term sinks; POC sinking can P e s
o ot s ! N 1), 38,1, " ) o ) Determining the contribution of temperate seaweed
potential deep-sea sinking export 7 more carbon than natural Zengjie Seaweed cultivation; The University of One publication (2025) 39 5 4 3
systems EORE Xia early-career work on Tokyo (Japan) relevant to macroalgae farming to local sedimentary carbon stocks and climate
macroalgae systems change mitigation
Canvin, M.C. 71; King, N.G. 71; Moore, P.J. 71; Smale, D.A. 71
Synergies Wastewater — higher protein & ‘Wastewater and aquaculture effluent 2|,(3),(22l, ) 5 )
= % Maxine C. Seaweed carbon Dove Marine Multiple publications on [40] Marine Pollution Bulletin 7 = 2026
faster growth; nutrient removal increase growth and nitrogen uptake, 23 (24
g 5 g i 2 Canvin sequestration; climate Laboratory (UK) carbon fluxes, hypoxia, y
improves water quality and improving both protein yield and e - - Ocitations
s RS mitigation potential; and CDR modeling
carbon conditions carbon assimilation ‘squeciliureiimpacs
o i . Can the Emerging Furopean Seaweed Industry Contribute
Scalability & Global expansion potentialbut  Many products re-emit carbors et ), (2, Mol Bming ipactsy  NamerLaitan Ressarchion/farin & 6 GRS s Ve By B ot
Limits carbon removal often CDR depends on permanence and 28 remote sensing for water Space Technology impacts on carbonate Sequestration?
overstated; long-term storage supply-chain decarbonization; quality; carbon system Company (China) systems and large-scale o :
uncertain; fossil fuel inputs monitoring and verification lacking dynamics harvest modelling Canvin, M.C. 71; Borrero-Santiago, A-R. 71; Brook, T. 7;
matter Ricart, AM. 71; Smale, D.A. 7
Youjun Kelp growth and erosion; Xiamen Identity Studies on kelperosion, (42 Reviews I AGUICEIEE 3 =205
< Huang sediment carbon stocks; Treasure Network sediment carbon, and T —
carbon sequestration Technology European CDR potential
Who are the experts on this topic? Quantifying growth, erosion and dislodgement rates of
Who are the experts on this topic? farmed kelp (Saccharina latissima) to examine the carbon
‘ sequestration potential of temperate seaweed farming
‘ Canvin, M.C. 71; Moore, P.J. 71; Smale, D.A. 71
LeapSpaceis powered by Scopus data and flLtext content from Elsevier and other publisher may vary in quality W iy e o
LeapSpace is powered by Scopus data and full-text content from Elsevier and other publishers. Al responses may vary in quality. Share feedback
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These changes make the draft more credible by
aligning the strength of each claim with what the

projected population of 9.7 billion by 2050, while simultaneously reducing
greenhouse gas emissions. Conventional animal agriculture contributes roughly

Qualify projection; add support

(]

Global food systems face mounting pressure to provide adequate protein for a
growing global population by 2050 while reducing greenhouse gas emissions
Godfray etal. 2010 |, | Springmann et al. 2018 |, | Foley et al. 2011 |.

8

Vv Keep X Reject v
oS U Sugy st

To examine what the evidence actually supports, we conducted a systematic
search across leading ic literature covering p iewed

literature from 2000 to 2024, supplemented by FAQO and IPCC reports. After

screening, 94 studies were included. Given substantial heterogeneity in

measurement methods — particularly in how protein content was calculated
across studies — we used a narrative synthesis rather than meta-analysis.
Reported protein content ranges from 8% to 47% dry weight depending on
species and growing conditions, and some brown algae contain iodine levels and

anti-nutritional compounds that reduce bioavailability. Processing can partially

address this, but adds cost and complexity. protein ibution is
most credible as a supplement to existing sources rather than a replacement.

The carbon picture is similarly nuanced. Seaweed absorbs CO: while growing, but
most of that carbon is released when biomass is harvested, consumed, or
decomposed. Lasting sequestration depends on biomass sinking to deep ocean
sediment — a pathway that remains poorly quantified at scale. Current estimates
suggest seaweed cultivation could offset 0.5-1.5 Gt CO- per year by 2050,
meaningful but modest against the 40 Gt annual reductions required under 1.5°C
scenarios.

The strongest case for seaweed is not that it solves either problem alone, but that
it represents a genuinely low-impact production system with real co-benefits
across food security, coastal livelihoods, and ecosystem services — including
water quality improvement and marine habitat provisioning — that are difficult to

monetize but substantively real.

literature actually supports, especially where the
evidence is variable or uncertain. That matters
because readers notice when precise numbers or
climate claims sound firmer than the sources
justify, and that can weaken trust in the whole
argument. They also sharpen the distinction
between seaweed’s promise as a protein source
and the much less settled case for durable
carbon removal. The main thing to double-check
is that each citation backs the exact wording and
level of certainty you use, not just the general
topic.

‘Writing changes
Qualify projection; add support >
Hedge variable emissions claim >
Clarify carbon accounting boundary >
Strengthen uncertainty framing >

Remove unsupported numeric estimate >

i Revertall v/ Keepall

Review changes to continue editing your text
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Global food systems face mounting pressure to deliver adequate protein to a
projected population of 9.7 billion by 2050, while simultaneously reducing

gas emissi Ci i animal agric C i roughly
14.5% of anthropogenic emissions and occupies nearly 80% of agricultural land,
making new protein sources an urgent priority. Seaweed has emerged as a
promising candidate: it generally requires little or no arable land and freshwater
relative to terrestrial protein crops, and some species reach high protein
concentrations on a dry-weight basis, although reported values vary substantially
by species, season, and measurement method , , | Rawiwan et al. 2022 |,

Conde et al. 2013 , | Cemna 2011 |. Large-scale offshore cultivation has also been
proposed as a mechanism for active carbon drawdown. But the evidence
supporting seaweed's dual-function potential is more complicated than optimistic
projections often suggest.

To examine what the evidence actually supports, we conducted a systematic
search across leading ic literature covering p iewed
literature from 2000 to 2024, supplemented by FAO and IPCC reports. After
screening, 94 studies were included. Given substantial heterogeneity in

measurement methods — particularly in how protein content was calculated
across studies — we used a narrative synthesis rather than meta-analysis.

Reported protein content ranges from 8% to 47% dry weight depending on
species and growing conditions, Some species also present iodine burdens,

phenoli and di that can reduce usable protein,
even when amino acid profiles appear favorable | Tibbetts etal. 2016 ,

Machado et al. 2020 . Processing can partially address this, but adds cost and
complexity. Seaweed's protein contribution is therefore better framed, on current
evidence, as a complement to existing protein sources rather than a wholesale

replacement.

The carbon picture is similarly nuanced. Seaweed absorbs CO: while growing
Rukminasari et al. 2024 |, | Duarte et al. 2017 |, | Chung etal. 2011 |, but much of that
carbon is subsequently retumed to the system when biomass is harvested,
consumed, decomposes, or is exported as detritus  Canvin et al. 2024 |,
Krumhans! & Scheibling 2012 . Durable sequestration would require a fraction of that
carbon to reach deep ocean waters or sediments and remain stored, but the
and ling of that pathway remain poorly

Assistant

Claim evidence Trust Cards

Processing steps >

Identified claim

Conventional animal agriculture
contributes roughly 14.5% of
anthropogenic emissions and occupies
nearly 80% of agricultural land.

46 related documents

© Support = e— 3
Mixed — %

® Contradict + 1

4keyinsights

« Provided abstracts mostly place animal
agriculture near the claim’s emissions range
and land-use dominance.

Show more

Do you find Claim Radar helpful?
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Pre- and post-production processes increasingly
dominate greenhouse gas emissions from agri-food
systems

Tubiello, FN. 71; Karl, K. 71; Flammini, A. 71;
Conforti, P. 71; Torero, M. 7

Earth System Science Data 7 = Journal = 2022

193 citations
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Deep research steps X
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EABIBE AEMHENCRIETR, BHTHE. A
%ﬂiﬂ*ﬁﬁ! — Deep Research ;ﬁ:ﬁgﬁlgﬂ PAR. ISR E55 TS REN HIA e
ERERIEHES .

IE Lﬂﬁ;@,‘_—y@’i/ :_'E/_%-@'Fﬁﬂgf ,t:,l:,- ,/gg?}f/)g @féﬁgﬂﬁ@gﬂﬁﬁ%f@%ﬁfﬂ Research is being performed across multiple related areas,

combining subtype, treatment, pathology, and biomarker
evidence with moderate depth to capture both recent and
foundational studies.

At 2BZARMFEEATARERE, SLUFENREERSR? BRARRIBESFHH

R, VEEMXBRIAXE. KBRS FHE. BIFAR. IRFRFESIERS FrEELIE Assembling evidence on why breast cancer patients
g, X9EaHRI8. HFIHERR. receiving similar neoadjuvant therapy are achieving different

pathological response outcomes, focusing on complete
response and residual disease.

Show deep research steps - Processed for 2m 31s

Five research directions are being formulated to identify

: biomarkers, predictors, regimen comparisons, and
. resistance mechanisms for neoadjuvant breast cancer
Export report as PDF or Microsoft Word file o, Export response

Initial research process is starting, with relevant information
being identified for further analysis.

PRt e ) A, AR k]

. b Researching resistance mechanisms and identifying
—F :Z‘;:jz E['(J j:l_i’ = evidence gaps by reviewing relevant findings across multiple

subtopics and depth le o il S N
Y 1 7)1 53 2% 1) ) RO T 9
Researching molecular E%,’gé#iﬁ“ﬁ Hj Eﬂ: %é%

across the initial scope
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Future research directions for breast cancer neoadjuvant therapy
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Reference details & X

[35] Fulltext Review Openaccess

Circulating Tumor DNA and Minimal
Residual Disease (MRD) in Solid
Tumors: Current Horizons and | 35|
Future Perspectives -
Peng, Y. ; Mei, W, ; Ma, K. ; Zeng, C.

Frontiers in Oncology 7 = Frontiers Media S.A. = Journal = 2021

156 citations  3.04 FWCI

View at publisher 7 View Scopus document 7

This reference is used 8 times in this response I 18
Supports claim

The reference indicates that ctDNA monitoring is useful
for assessing metastatic recurrence risk and therapy
response, noting that ctDNA clearance is linked to

better survival even in those who do not achieve
pathologic complete response. This aligns with the
perspective that ctDNA provides prognostic value
regarding recurrence and residual disease beyond the

: \

[«
X

Claim Radar

Processing steps >

Identified claim
- ctDNA EiE & RMYETT [G8Y MRD fIE & KB, A
SRaEAEELS, [35,37]

3 related documents

) Support 3
=) Mixed 0
& Contradict 0
4 key insights

e Post-treatment ctDNA is repeatedly framed as an
MRD/recurrence biomarker, with added prognostic value
beyond staging and pathology.

Show more
0 contradict

3 support O mixed
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Circulating Tumeor DNA for Minimal Residual Disease
Detection and Recurrence PredictionS S @ EY13 30 1 E 1o -] g Eﬁ%

Gastrointestinal Cancers: A Scoping E ﬁ!} Bﬂ ﬁﬁ% A E *?E;EﬁE;Eﬂg
1

Hadjigeorgiou, L. ; Yerolatsite, M. ; Torounid

Lianos, G.D.

Lof Clnical Medicine 2+ Journal » 2020
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1 Minetta ctDNA. MRD. FHRILERFEFIENATENR wmE: LF wE: BES
C.Liu Ri/ERF. RS BRSETMEL, ERXAR 5 ctDNARNZSTRA =i, thEE
{EE23E “Circulating tumor DNA in neoadjuvant- pCR/RCBFHIEFME FIESInRRRE
treated breast cancer reflects response and HarReRE FAEIELET
survival”Clinical significance and biology of [143] B, RESE
ctDNA in high-risk early-stage HER2-negative HFHEZSA
breast cancer receiving neoadjuvant Phgitafed
chemoatherapy” (143 (W3
2 Niklas SPHAYLBRE ctDNA EhE. SSHER (sv) I e SimEsE HhE: GaiEg
Loman ENREBEER . ARai/ARE/FELSEEN; 1 wHEEERS, £ HEBAFIFN AR
FIEEHE NeoCircle SETFWGS+dPCRAISVIE HES " BREE. Fa, E5kK
EREFIFE (148 YEET. MRDE SHRE S
a5 HIE+IREREE
B7HRFE 145
3 Isaac ctDNA EETI. SHATLIRE MRD, IR W o En &: EMRD
Garcia- B AE/MERET; HAFSEHTER 2015 F E“ctDNA 2FBETE ie5IEFRE
Murillas Science Translational Medicine 89 ctDNA I fesiztat SanpisslF= T gz
SREHT 12| PeFsRmiL” 42| ®, EaiR
TEESHHIEE
BE1F a2
4 Alexey ML ctDNA R, FLARES RHIE. MRD o SHEEE & EaEE
A. W, LR SHA HER2 PRI TR RN S MRD. E4&KMpEFT REHEN, 2
Aleshin PREMESIRFEXE; AERFR ELENEERX, EEDHER
& “Personalized detection of circulating tumor {BIFEhE R s ETBS
DNA antedates breast cancer metastatic FEE5HE"miFT 1 144
recurrence” 144 AT REHF
| 144
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International research collaboration in oncology

AL, WMRIRHE LR “FHIAENATTH ctDNA / MRD B TIIRIRER, HaiRESMILIHENIRHA
EohiriiE. BEMEE, HIEER Jean Yves Pierga. Frangois Clement Bidard, Luc Cabel.
Delphine Loirat, Z[EHY Isaac Garcia-Murillas, Ros J.Cutts, KathrynDunne, Simon Russell, =E
£ Minetta C. Liu. WenLi. Angel Augusto Redriguez. Beiyun Chen #i5iZABSE X, 142 (143

RBRER/X AR SEmIFEE,

EESIBREE

HEEH; 23
H = #; BEX
= FE EEA = ial FEFA At AEEEE
1 Jean Yves iE H-index SHRLAERIEE. Emhss, BETFER
Pierga =] 80; 419%; ctDNA. CTC. REHE% REEE S FHRILRRENE
1990-2026 kLol (158, AR, EEFELERNAE
159 Sk sinitik  Researcher preview &
159 Researcher information
2 Minetta C. % H-index ctDNA. MRD, £HA S ctDNAENZSH
Liu B e0; 2008;  mEmmEm. et \ HEStew: Jean Yves Pierga
2002-2026 AR 143 A, RREE
B = nstitut Curie, France
(143 143
T S 419 documents - 27,331 citations - 80 h-index
View profile A
3 Frangois * H-index ctDNA, 2HATNBC. & EFEBEmNA,
Clement B  65; 262%; THISESHE® 0 ctDNA FEEH -
Bidard 2007-202%6  EFRil 0 RSl O e ng documents
(160 (160
= = Tracking structural variants in early breast cancer using
a high-sensitivity ctDNA assay predicts relapse in the
4 aacGarcia X HWindex37;  CDNAEATEM. $MEI  ZSMRDEAR, Postuecadiuvant serting the multicenter ALIENOR trial
Murillas H  56H; 542 MRD. RIHBE. SAFFR/ARIE ctp Br § Bidard, oG Hug, L § MacGrogan, G ; Bonnefol, B,
20052026  HELE 1az) BIFAFIEN 5SMOOpen 7+ Joumal + 2020
1::“!_5 o 0 citations
Show abstract  View at publisher 7 View Scopus document A
5 Luc Cabel b H-index 31; ctDNA. MRD. F&{FE RAIRFELS
= 98f; 2015- 1. RECAT RS &, ESHE ctD!
| 58l = s s e Ultrasensitive circulating tumor DNA detection

improves prognostication in triple-negative breast
cancer postneoadjuvant therapy

Cabel, L. ; Lamy, C. ; Abbott, CW. ; Le Tourneau, C. ; Bidard, F.-C.
ESMO Open 7 = Journal « 2026

1citations

Show abstract  View at publisher 2 View Scopus document A

Patient-specific circulating tumor DNA detection during
neoadjuvant chemotherapy in triple-negative breast
cancer

Riva, F. ; Bidard, F.-C. ; Houy, A. ; Proudhon, C. ; Pierga, J.-Y.

Clinical Chemistry A - Journal - 2017

199 citations
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ERURNLES a1t ARAT, AIBER:
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2 3 3
® MRIENEES, BRAREE. LR B, BRI R
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Radiomics MRI-based radiomics. #BE SRR R FEEREILEEEM, RE
radiomics, delta-radiomicsSF FahEELDER., FTV, delta-radiomics.
EEEESpCRINEES, 56 [E5lligags 23T entd habitat radiomics&F 5
SHAUCELAL 0.8 L, hEED, B2H RFS/DFS/OSHEX, {BEE
BAIEKEEEES, DT (L BRI BT TIHE IR
(55| (53l (5 (158 (3311 BRLMAEGE  BRE. 188,202,
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Analyzing the query to determine the next steps.

Qua ntltatlve u I-t rasoun Outlining the research plan and identifying the next steps. i%i%ﬁi%fk%?éiiﬁ@?&ﬁéﬁé

ﬁﬁﬂiﬁﬁﬁﬁﬂ:ﬂ?, ﬁ ,-I%« mg{] Gathering relevant information to address the request. MEMR ERERSETE, YeiME eSS aRa:
EASMEETIERR, LURENN Evaluating quantitative ultrasound metrics to assess residual breast cancer following BRERKF/AFTD + SWE HEISF + MFSEHER, MENENL BI-RADS &R T 5L QUS/LIRIFE,
{E. cEus Btial-s8EE&% 1 BI- chemptherapy BArE—BEiEirTaTsiRRE, MASRUAEEIELFESR. 220 230 236 237) 240/ (242 (253
Performing keyword search 261| (265] |
S O L, T Using data from [l Scopus Confidence level: High — ZTMASERSFOHMAPESERT R, #iE. BEE. 7. Qus/a
("ultrasound" OR "sonography” OR "ultrasonography"”) AND ("residual disease” OR "residual tumor” EME LT XLLIENR, BETNMERS AW —.

OR "residual lesion”) AND ("neoadjuvant chemotherapy” OR "NAC") AND (quantificat* OR
measurement OR metric* OR parameter®)

Performing natural language search

Using data from [l Scopus
E L S E \/ I E R What are the commoen guantitative ultrasound metrics used to assess residual breast cancer after

neoadjuvant chemotherapy?
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European Journal of Radiology 71 » Elsevier » Sep 2024

DOI: 10.1016/].¢jrad.2024.111649 7

andard BI-RADS® descriptors from pre-
satment B-mode ultrasound (US)
ymbined with clinicopathological tumoer
atures, and to assess the potential of the
odel to predict the presence of residual...

10w more v

sectional study of 245 female breast
‘cancer patients treated with NAC. Basaline
B-mode US BI-RADS descripters and
clinicopathological features were analyzed
‘with univariate/multivariate logistic
regression, split into 170 training and 83
wvalidation cases.

size, microlobulated/spiculated margins,
calcifications, edema, and HER2-positive
or triple-negative subtype were significant
predictors; the model achieved AUC 0.873
in training and 0.720 in validation.

B-mode US BI-RADS descriptors with
clinicapathological features predicts

residual disease after NAC. Key i
were the single-center design, limited
sample size, and lack of external
validation.

Temporary table ® [ Show / Hide v ] [ Filter ~ ] Sortby ] [ Add column B Add papers  Q, Search for papers | ok Export CSV
[] source Abstract Methods Results Conclusions Quantitative Performance Metric
irpose: To create a simple model using Retrospective, single-center cross- 40.8% of patients achieved pCR. Tumor A simple model ining p Area under the ROC curve was 0.873 in the

training set and 0.720 in the validation set.

Full Text Open Access

A model combining BI-RADS?® descriptors from
pre-treatment B-mode breast ultrasound with
clinicopathological tumor features shows
promise in the prediction of residual disease after
neoadjuvant chemotherapy »

Kapetas, P.; Aggarwal, R.; Altuwayjiri, B.; ... Baltzer, P.AT.

European Journal of Radiology 7 = Elsevier * Sep 2024

DOI: 10.1016/j.ejrad.2024.111649 A

Full Text
Ultrasound echogenicity reveals the response of
breast cancer to chemotherapy 2

Dobruch-Sobezak, K
Klimonda, Z.; ... Litniewski, J.

k dblewska, H.;

Clinical Imaging 7 * Elsevier » May 2019

DOI:10.1016/j.clinimag.2019.01.021 A

Full Text
Ultrasound echogenicity reveals the response of
breast cancer to chemotherapy 2

Dobruch-Sobezak, K.; Piotr: '
Klimonda, Z iewski, J.

oblewska, H.;

Clinical Imaging 7 * Elsevier * May 2019

DOI: 10.1016/j.clinimag.2019.01.021 A

Purpose: To create a simple model using
standard BI-RADS® descriptors from pre-
treatment B-mode ultrasound (US)
combined with clinicopathological tumor
features, and to assess the potential of the

model to predict the presence of residual...

Show more ¥

Purpose: To evaluate the (us)

Retrospective, single-center cross-
sectional study of 245 female breast
cancer patients receiving neoadjuvant
chemotherapy (2017-2019). Baseline B-
mode US BI-RADS descriptors and
clinicopathological features were analyzed
‘with logistic regression in a 170-case
training set and 83-case validation set.

tudy of 13 breast cancer

response in patients with breast cancer
(BC) during necadjuvant chemotherapy
(NAC). Methods: Prospective US analysis
was performed on 19 malignant tumors
prior to NAC treatment and 7 days after...

Show more ~

Purpose: To evaluate the ultrasound (US)
response in patients with breast cancer
(BC) during necadjuvant chemotherapy
(NAC). Methods: Prospective US analysis
was performed on 19 malignant tumors
prior to NAC treatment and 7 days after...

Show more ¥

patients with 19 lesions undergoing NAC;
US was performed before treatment and 7
days after each of the first four cycles, with
echogenicity, size, vascularity, and
sonoelastography compared against
postoperative histopathology.

Prospective study of 13 women with 19
breast tumors undergoing NAC, with
ultrasound before treatment and 7 days
after each of the first four courses.
Echogenicity, size, vascularity, and
sonoelastography were compared with
postoperative histopathelogy using
correlation and logistic regression.

PCR occurred in 100/245 patients (40.8%).
Tumor size, lobulated/spi d

A model combining standard pre-

margins, calcifications, edema, HER2-
positive subtype, and triple-negative
subtype were significant predictors; the
model achieved AUC 0.873 in training and
0.720 in validation.

Echogenicity change after 3 NAC courses
correlated most strongly with residual
malignant cells (odds ratio 60, p<0.05).
Lesion size and stiffness changes were also
significant, and RT vs N-RT differences in
volume were significant after the first and
fourth courses.

Echoegenicity change after 3 NAC courses
showed the strongest correlation with
residual malignant cells (edds ratio = 60,
p<0.05). Lesion size and stiffness changes
‘were also significant, and mean tumor
volume fell from 9583 mm3 pre-treatment
to 2529 mm3 after treatment.

B-mode US BI-RADS descriptoy
with clinicopathological features predicts
residual disease after NAC. Key limitation|
were the single-center design, limited
sample size, and lack of external
validation.

Persistent tumor h after

Area under the ROC curve was 0.873 in the
training set and 0.720 in the validation set.

NAC courses predicts poor response, and|
echogenicity may help monitor treatment
Limitation: the study is preliminary with 8
small cohort and needs confirmationin a
larger patient group.

Tumor echogenicity, especially persistent]
hypoechogenicity after 3 NAC courses, ca
predict poor pathological response and
may help monitor treatment. The study i:
preliminary and should be confirmed in a|
larger cohort.

h icity change after 3 courses of
NAC had odds ratio 60 (p < 0.05). Lesion
size and stiffness changes were also
significant, and prior studies cited AUCs of
0.82-0.92, sensitivity 59%-100%,
specificity 78%-85%, and accuracy 86%.

Echogenicity change after 3 courses of
NAC showed the strongest correlation with
residual malignant cells, with odds ratio
60 (p < 0.05). Size and elasticity changes
were also significant (p < 0.05); earlier
studies cited AUCs of 0.82, 0.83, and 0.92
for related measures.
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42fZ (pathological complete response, pCR) BILLBIEFHES, BXMEGEARSF
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HEHEE Huangetal,2020, Niuetal, 2016, #AM, TEIRERSCERD, BIfFESHERIETTH
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