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Ọ̀dọ́ aláìsàn mẹ́ta wà láàyè láìsí àrùn fún ọ̀pọ̀ ọdún
lẹ́yìn experimental T cell. Phase 1 trial kò lè fi hàn
ohun tó fa outcome wọ̀nyẹn
ReMIND infused laboratory-grown T cell tí a ṣe láti ẹ̀jẹ̀ patient kọ̀ọ̀kan fúnra rẹ̀ sínú ọmọ àti young adult
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mẹ́ta ní disease-free interval ju 31.8, 41.2 àti 51.6 months láti first infusion, pẹ̀lú complete response kan
lábẹ́ scan criterion. Nínú aggressive brainstem-tumor group, kò sí scan tí shrinkage tàbí disappearance rẹ̀
tó dé predefined response threshold trial. Early safety-and-dose trial kan náà record death kan tó serious
tó láti count lòdì sí dose increase lábẹ́ rule rẹ̀. Láìsí comparison group, study kò lè show bóyá T cell caused
outcome mẹ́ta náà.
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Author Correction

Nature Medicine issued Author Correction ní 22 July 2026 láti clarify wording nínú competing-interests
disclosure. Corrected article ni a lò níbí; clinical data àti conclusion kò yí padà.

Author Correction→

Ọ̀dọ́ aláìsàn mẹ́ta wà láàyè láìsí àrùn fún ọ̀pọ̀ ọdún lẹ́yìn tí
wọ́n gba experimental T sẹẹli. Phase 1 ìdánwò kò lè fi hàn
ohun tó fa èsì wọ̀nyẹn

Ju 31.8 months lọ. Ju 41.2 months lọ. Ju 51.6 months lọ.

Àwọn wọ̀nyí ni disease-free interval mẹ́ta tí a document láti infusion àkọ́kọ́ ti experimental T sẹẹli ìtọju. Àkọ́kọ́
jẹ́ ti ọmọ ọdún 14 tí medulloblastoma rẹ̀ ti padà lẹ́ẹ̀kan sí i lọ́pọ̀ ìgbà; observation parí nígbà tí aláìsàn kúrò nínú
ìwádìí. Èkejì jẹ́ ti ọmọ ọdún 8 pẹ̀lú rare astroblastoma, ó sì ṣi ń lọ ní cutoff ìwé ìwádìí. Ẹ̀kẹta jẹ́ ti ọmọ ọdún 14 tí
glioblastoma rẹ̀ ti padà, ó sì tún ṣi ń lọ.

Kíka oṣù lè dun bí ìṣègùn statistic tó jìnnà sí ènìyàn. Níbi yìí, ó jẹ́ ọ̀nà òtítọ́ jù láti pa ènìyàn fact náà mọ́ níwájú.
ìwé ìwádìí kò sọ fún wa bí àwọn ọdún yẹn ṣe rí fún wọn. Ó sọ fún wa pé ọ̀dọ́ aláìsàn mẹ́ta pẹ̀lú high-risk ọpọlọ
tumor wà láàyè láìsí documented disease fún àkókò tí a ń díwọ̀n ní ọdún lẹ́yìn tí wọ́n gba sẹẹli náà.

Kò sọ fún wa pé sẹẹli náà ló fa èsì wọ̀nyẹn.

Iỳàtọ̀ yìí ni ẹ̀yìn-gún ìtàn náà. ReMIND jẹ́ open-label, ìyẹn ni pé ìdílé àti clinician mọ ìtọju tí a fún. Ó tún jẹ́ non-
randomized: kò sí assigned ìfiwéra ẹgbẹ́. Ó sì jẹ́ phase 1, early ìwádìí tí a kọ́kọ́ ṣe láti ìdánwò bóyá multi-target T
sẹẹli lè jẹ́ manufactured, administered, àti studied ní dose tó tolerable — kì í ṣe bóyá ó mú survival dára sí i. Ó
àkọsílẹ̀ ìṣègùn history mẹ́ta tó extraordinary. Ó tún àkọsílẹ̀ pé kò sí scan nínú aggressive brainstem-tumor ẹgbẹ́
tí shrinkage tàbí disappearance rẹ̀ tó dé predefined ìdáhùn threshold ìdánwò, serious ìṣẹ̀lẹ̀ méjì tí ó lè ni relation
pẹ̀lú ìtọju tí tumor swelling wà nínú, àti fatal ìṣẹ̀lẹ̀ kan tó serious tó láti ka lòdì sí dose mú pọ̀ sí i lábẹ́ òfin ìdánwò.

Àwọn ọdún náà jẹ́ gidi. Attribution kò dájú. Òtítọ́ méjèèjì yẹ kí wọ́n wà nínú ìtàn àkọ́kọ́.

ìtọju tí a ṣe láti ẹ̀jẹ̀ aláìsàn kọ̀ọ̀kan fúnra rẹ̀

ìtọju náà ni a ń pè ní TAA-T therapy, abbreviation fún tumor-associated-antigen-specific T sẹẹli. T sẹẹli jẹ́
immune sẹẹli tó lè mọ molecular fragment pàtó. Àwọn olùṣèwádìí gba ẹ̀jẹ̀ láti olukopa kọ̀ọ̀kan, wọ́n sì gbin T sẹẹli
ẹni náà fúnra rẹ̀ nínú yàrá nígbà tí wọ́n ń fi fragment láti tumor-associated prótínì mẹ́ta hàn wọ́n: WT1 (Wilms
tumor 1), PRAME (preferentially expressed antigen in melanoma) àti survivin, prótínì kan tí ó ní ipa nínú sẹẹli
survival àti division. Protein wọ̀nyí lè wà nínú pediatric ọpọlọ tumor, wọ́n sì lè ṣiṣẹ́ bí signpost fún immune sẹẹli,
ṣùgbọ́n wọn kì í ṣe unique sí cancer.
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Àwọn wọ̀nyí kì í ṣe CAR-T sẹẹli, T sẹẹli tí a genetically modify kí ó ru laboratory-designed receptor — sensor
tuntun fún target tí a yan. ReMIND lo ọ̀nà mìíràn: ó yan, ó sì expand naturally occurring T sẹẹli tí ó react sí protein-
fragment target mẹ́ta, láì genetically engineer wọn. Wọ́n ìdánwò sẹẹli, wọ́n freeze wọn, lẹ́yìn náà wọ́n deliver wọn
sínú vein. Nípa aiming sí target mẹ́ta dípò kan, àwọn olùṣèwádìí nireti láti dín chance tí tumor tí sẹẹli rẹ̀ yàtọ̀ síra
lè escape nítorí pé sẹẹli díẹ̀ nìkan ru target kan ṣoṣo.

Báwo ni èyí ṣe yàtọ̀ sí CART?

CAR-T manufacturing fún T sẹẹli ní receptor tuntun, artificial, kí wọ́n lè mọ marker tí a yan tààrà. TAA-T
manufacturing kò fi receptor kun. Ó gbin mixed population unmodified T sẹẹli tí existing receptor wọn ń
respond sí prótínì fragment tó ní relation pẹ̀lú WT1, PRAME tàbí survivin. Àwọn yìí jẹ́ ọ̀nà tó yàtọ̀ láti ṣe
immune-cell ìtọju; ẹ̀rí pé ọ̀nà kan ṣiṣẹ́ nínú cancer pàtó kò lè jẹ́ transferred sí omíì.

Èyí jẹ́ strategy tó ṣeé gbà, kì í ṣe demonstrated ìṣègùn ọ̀nà iṣẹ́. ìdánwò kò fi hàn pé infused sẹẹli wọ tumor pàtó,
persist níbẹ̀ tàbí pa a. Primary ìbéèrè rẹ̀ jẹ́ basic sí i: ṣé a lè ṣe usable product, ṣé a lè administer rẹ̀, dose wo ni ó
yẹ kí ó lọ síwájú, toxicity wo sì farahàn?

ReMIND enroll ẹgbẹ́ mẹ́ta ní Children’s National Hospital. Arm A ní newly diagnosed diffuse intrinsic pontine
glioma (DIPG), aggressive tumor tó ń dagba kọjá pons, apá brainstem, tí ó ṣòro láti yọ ní surgery. Arm B ní
ọpọlọ àti spinal-cord tumor níta brainstem tí ó padà, tí ó resist ìtọju tàbí tí ó worsened. Kò sí ẹgbẹ́ méjèèjì tó
gba lymphodepletion, short course chemotherapy tí ó temporarily dín diẹ̀ lára existing immune sẹẹli ara kù ṣáájú
immune-cell infusion. Arm C jẹ́ expansion olukopa mẹ́rin nínú non-brainstem tumor tí ó padà, ó sì fi pre-infusion
chemotherapy yìí kun, ní lílo fludarabine àti cyclophosphamide.

Three arms, two disease settings, two starting points for survival
The groups provide different kinds of information.

ARM A | 11 infused

Newly diagnosed aggressive

brainstem tumor (DIPG)

No pre-infusion

immune-cell-reducing chemo

Survival counted

from diagnosis

ARM B | 18 infused

Returned / resisted treatment /

worsened outside the brainstem

No pre-infusion

immune-cell-reducing chemo

Survival counted

from first infusion

ARM C | 4 infused

Returned outside

the brainstem

Immune-cell-reducing

chemo before first infusion

Survival counted

from first infusion

DO NOT COMPARE THE SURVIVAL ESTIMATES DIRECTLY

• arm A starts at diagnosis; arms B/C start at first infusion

Original diagram - The Clean Paper - CC BY 4.0

ReMIND lo arm mẹ́ta pẹ̀lú disease tó yàtọ̀ àti lílo chemotherapy ṣáájú infusion tó yàtọ̀. Survival Arm A ni a
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measure láti ìdánimọ̀ àrùn; survival arms B àti C ni a measure láti TAAT infusion àkọ́kọ́, nítorí náà ìṣírò àfojúsùn
kò lè jẹ́ fi wé tààrà.

The Clean Paper CC BY 4.0

51 fún consent; 33 gba infusion

Iye aláìsàn dín kù ní gbogbo practical step.

aláìsàn 51 fún consent. 48 ní blood collection. 41 lára 48 yẹn, tàbí 85.4%, ní TAA-T product tí a manufacture
ní first planned dose ìdánwò tàbí ju bẹ́ẹ̀ lọ. 33 gba o kere ju infusion kan: 11 nínú arm A, 18 nínú arm B, 4 nínú
arm C.

Diẹ̀ lára aláìsàn di ineligible tàbí kú ṣáájú ìtọju. aláìsàn méje tí a ti gba ẹ̀jẹ̀ wọn kò dé usable product ní first
planned dose ìpele ìdánwò: mẹ́fà nítorí sẹẹli kò multiply tó nínú yàrá, ọkan nítorí product fail required quality
check. aláìsàn mẹ́sàn-án tí first yield wọn kò tó ní láti jẹ́ reassigned sí lower dose.

Process náà dára sí i ní àárín ìwádìí. Lẹ́yìn larger blood collection àti change nínú bí wọ́n ṣe ń gbin sẹẹli, gbogbo
aláìsàn 14 tí a gba ẹ̀jẹ̀ wọn lẹ́yìn change wọ̀nyí produced o kere ju ìtọju dose kan ní first planned dose ìdánwò tàbí
ju bẹ́ẹ̀ lọ. Èyí jẹ́ genuine ẹ̀rí nípa ability láti manufacture ìtọju. Kì í ṣe patient-outcome èsì.

1 2 3 4

The treated group was smaller than the consented group
Every step tests whether the treatment can be made and delivered.

51 consented
16 arm A
28 arm B
7 arm C

48 blood collected
to make each
patient's cell product

41 products made
at the first planned
dose or higher

33 infused
11 arm A
18 arm B
4 arm C

WHAT THE NARROWING MEANS

• making the treatment, still meeting the trial's rules
and worsening health affected who reached infusion

• 33 treated patients cannot silently replace the 51 who
consented

Original diagram - The Clean Paper - CC BY 4.0

ìdánwò bẹ̀rẹ̀ pẹ̀lú aláìsàn 51 tí ó fún consent, 33 sì gba infusion. Àwọn 18 tí kò dé infusion jẹ́ apá ẹ̀rí: blood
collection, manufacturing ìtọju, ṣi meeting òfin ìdánwò àti worsening health gbogbo wọn ni ipa lórí ẹni tó dé ìtọju.

The Clean Paper CC BY 4.0
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Ní lílo statistical dose-safety àwòṣe rẹ̀, ìwádìí yan target 80 million sẹẹli per dose fún square metre kọ̀ọ̀kan ti
estimated body ojú area (8 × 10^7 sẹẹli/m2). Body ojú area jẹ́ ìṣègùn ìṣírò àfojúsùn ti overall body ìwọ̀n tí a
calculate láti height àti weight; kò túmọ̀ sí pé doctor measure patch skin, ọpọlọ tàbí tumor. Oncology àti pediatric
ìdánwò lo o láti scale planned dose kọjá aláìsàn tó ní body ìwọ̀n tó yàtọ̀ — fún àpẹẹrẹ, aláìsàn pẹ̀lú estimated body
ojú area 1.2 m2 yóò ní target dose 96 million sẹẹli fún infusion kan. àwòṣe náà tún label 80-million-cells-per-m2

dose gẹ́gẹ́ bí estimated maximum tolerated dose— highest dose tí a retí pé yóò dúró ní isalẹ unacceptable-toxicity
threshold ìdánwò. Wording ṣe pàtàkì: aláìsàn tí a treat gangan kò dé observed toxicity ceiling. Èyí jẹ́ model-based
recommendation fún phase 2 ìwádìí, kì í ṣe proof pé dose náà broadly láìléwu.

Ọ̀pọ̀ recorded side ipa jẹ́ mild tàbí moderate. Fatal ìṣẹ̀lẹ̀ kan
pade dose-limiting-toxicity òfin

Adverse ìṣẹ̀lẹ̀ jẹ́ health ìṣòro kankan tí a àkọsílẹ̀ nígbà ìwádìí; kò túmọ̀ laifọwọyi pé ìtọju ló fa. Grade 1 àti 2 túmọ̀
sí mild tàbí moderate, grade 3 severe, grade 4 life-threatening, grade 5 ikú. Kọjá ReMIND, 293 lára 332 recorded
adverse ìṣẹ̀lẹ̀, tàbí 88%, jẹ́ grade 1 tàbí 2. Common ìṣẹ̀lẹ̀ ní headache, fatigue tàbí lethargy, nausea àti vomiting.
Mẹ́ta lára aláìsàn 33 tí a infused ní grade 3 tàbí higher ìṣẹ̀lẹ̀ tí ó farahàn tàbí worsened lẹ́yìn ìtọju, tí a sì consider
o kere ju possibly related sí TAA-T therapy. aláìsàn méjì ní possibly related serious ìṣẹ̀lẹ̀ tó ní edema — swelling
nínú tàbí yí ọpọlọ tàbí tumor ká.

Ọ̀kan ni P27, aláìsàn pẹ̀lú DIPG. Ọjọ́ mẹ́wàá lẹ́yìn infusion, P27 developed hydrocephalus, dangerous buildup
fluid nínú ọpọlọ, pẹ̀lú tumor swelling àti breathing distress. aláìsàn kò mú sunwọ̀n sí i lẹ́yìn tí doctor fi drainage
tube tí a ń pè ní shunt sí i, wọ́n sì pọ̀ steroid ìtọju láti dín swelling. Fatal ìṣẹ̀lẹ̀ náà jẹ́ classified gẹ́gẹ́ bí grade 5
dose-limiting toxicity: lábẹ́ protocol, ó serious tó láti count lòdì sí further dose escalation.

ààbò àkọsílẹ̀ ìdánwò fúnra rẹ̀ pa attribution judgment méjì mọ́ lẹ́ẹ̀kan: ìṣẹ̀lẹ̀ náà jẹ́ considered possibly related
sí TAA-T therapy àti probably related sí underlying disease. Imaging bá tumor progression mu. ìwádìí kò lè yan
cause kan ṣoṣo, article nípa rẹ̀ náà kò yẹ kí ó ṣe bẹ́ẹ̀.

Ikú náà mú enrollment pause. Wọ́n yí protocol padà kí ó require longer period neurological stability àti shorter
interval láàárín radiation àti first infusion. Lẹ́yìn náà aláìsàn arm A márùn-ún míì gba ìtọju ní kan náà tàbí higher
planned dose láìsí ìṣẹ̀lẹ̀ mìíràn tó pade dose-limiting òfin.

Serious ìṣẹ̀lẹ̀ kejì ṣẹlẹ̀ nínú P42, ẹni tí worsening diffuse midline glioma wà nínú thalamus, apá jinlẹ̀ ọpọlọ. Ọjọ́
16 lẹ́yìn infusion, magnetic resonance imaging (MRI) fi ọpọlọ swelling hàn pẹ̀lú headache àti neurologic symptom
mìíràn. Symptom padà sí previous ìpele lẹ́yìn bevacizumab, drug kan tó lè dín tumor-associated swelling. Event
yìí kò pade dose-limiting òfin.

Gbogbo aláìsàn mẹ́rin nínú arm C developed temporary grade 3 cytopenia — low blood-cell count — tí a retí
láti pre-infusion chemotherapy; a yọ ìṣẹ̀lẹ̀ wọ̀nyí kúrò nínú combined TAA-T ààbò ìtúpalẹ̀. Participant kan kọjá
ìwádìí retrospectively pade criterion fún mild cytokine release syndrome, body-wide inflammatory reaction tó lè
ṣẹlẹ̀ nígbà tí immune sẹẹli activate.

Calibrated conclusion ni pé TAA-T ìtọju generally tolerable nínú small phase 1 cohort yìí. Lilo ọ̀rọ̀ láìléwu láìsí
ààlà yóò pa ìwọ̀n ìwádìí, serious swelling ìṣẹ̀lẹ̀ méjì àti fatal dose-limiting toxicity rẹ́.
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Ohun tó ṣẹlẹ̀ kọjá cohort

Clinical population méjì náà ní láti dúró lọ́tọ̀.

Nínú arm A, DIPG ẹgbẹ́, median progression-free survival — àkókò títí tumor yóò worsened tàbí aláìsàn yóò kú
— jẹ́ 10.5 months láti ìdánimọ̀ àrùn. Median overall survival— àkókò tí aláìsàn wà láàyè — jẹ́ 13.7 months láti
ìdánimọ̀ àrùn. aláìsàn mẹ́wàá ní scan tí a lè judge pẹ̀lú predefined ìdáhùn òfin protocol: mẹ́fà ní stable disease,
ìyẹn kò sí shrinkage tó tó láti count gẹ́gẹ́ bí ìdáhùn, kò sì sí growth tó tó láti count gẹ́gẹ́ bí progression, mẹ́rin sì
ní progressive disease. Kò sí scan tí shrinkage tàbí disappearance rẹ̀ tó dé predefined threshold ìdánwò fún
objective ìdáhùn.

Arms B àti C pooled ọ̀pọ̀ non-brainstem tumor tí ó padà, resist ìtọju tàbí worsened nítorí arm C kéré ju fún
meaningful ìfiwéra lọ fúnra rẹ̀. Níbi yìí, survival ni a ka láti first infusion, kì í ṣe ìdánimọ̀ àrùn. Median àkókò
ṣáájú tumor worsening tàbí ikú jẹ́ 5.0 months, median àkókò alive sì jẹ́ 12.7 months, méjèèjì measured láti
infusion. Estimate wọ̀nyí kò lè fi wé tààrà pẹ̀lú diagnosis-based number arm A.

Láàárín aláìsàn mẹ́wàá nínú arms B àti C pẹ̀lú measurable disease — o kere ju tumor area kan tí a lè ìwọ̀n reliably
lórí scan — márùn-ún ní stable disease, márùn-ún sì ní progressive disease. Ọ̀kan lára aláìsàn márùn-ún tí a
classify gẹ́gẹ́ bí stable disease, P37, ní ju 90% lesion reduction ṣùgbọ́n deteriorated ṣáájú kí scan kejì tó lè confirm
rẹ̀. Partial ìdáhùn require shrinkage tó tó láti kọjá predefined threshold protocol àti later scan láti confirm rẹ̀, nítorí
náà protocol kò classify èsì P37 gẹ́gẹ́ bí partial ìdáhùn.

aláìsàn márùn-ún míì ní disease tí kò measurable ṣùgbọ́n tí ó ṣi evaluable: doctor lè judge change lórí scan, ṣùgbọ́n
kò sí tumor area tó qualify fún dependable ìwọ̀n measurement. Best ìdáhùn wọn jẹ́ complete ìdáhùn kan, stable
disease mẹ́ta àti progressive disease kan. Complete ìdáhùn náà jẹ́ ti P41. Lábẹ́ scan òfin protocol, “complete
ìdáhùn” túmọ̀ sí pé visible non-target disease parẹ́; kò túmọ̀ sí proof of cure. Kì í ṣe reliable percentage reduction
nínú measurable target lesion, kò sì yẹ kí ó wà nínú ten-patient measurable-disease count.

Báwo ni radiologist ṣe classify response?

Ṣáájú ìtọju, radiologist identify “target” lesion tó tóbi, tó sì clear tó láti measure repeatedly. Visible disease
mìíràn lè jẹ́ followed gẹ́gẹ́ bí “non-target” disease láì assign dependable percentage change. Partial ìdáhùn
require shrinkage tó tó nínú measured target lesion, tí later scan sì sábà gbọdọ̀ confirm. Complete ìdáhùn
require disappearance lábẹ́ applicable scan criterion. Label wọ̀nyí ṣàpèjúwe image ní specific àkókò; fúnra
wọn kò fi ẹ̀rí múlẹ̀ cure, wọn kò sì identify ìtọju wo ló fa change.

Ig̀bésí ayé mẹ́ta, ìtàn ẹ̀rí mẹ́ta tó yàtọ̀

Long interval mẹ́ta náà rọrùn jù láti misread nígbà tí a compress wọn sínú sentence kan. ìtọju history àti measure-
ment ààlà wọn kò dọ́gba.
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Three documented intervals, three different histories
Not to scale. Sequence is shown; attribution is not.

P41 | age 8 | rare astroblastoma

Before: surgery, radiation,

re-irradiation, low-dose chemo

3 TAA-T infusions +

pre-infusion chemo

Complete response on scan

~1 year after final infusion

>41.2 months disease-free

ONGOING at cutoff

P35 | age 14 | medulloblastoma returned 3 times

Before: tumor returned 3 times,

17 disease-directed treatments
TAA-T infusion

No later antitumor

treatment reported

>31.8 months disease-free

FOLLOW-UP ENDED off-study

P36 | age 14 | pediatric glioblastoma that returned

Before: repeat surgery +

temozolomide
TAA-T infusion

After: 7 months of a

CDK4/6 cell-division blocker

>51.6 months disease-free

ONGOING at cutoff

No line here says the infused cells caused an outcome

Original diagram - The Clean Paper - CC BY 4.0

P41, P35 àti P36 kọ̀ọ̀kan ní long documented disease-free interval lẹ́yìn first infusion, ṣùgbọ́n prior therapy, later
therapy, baseline measurability àti follow-up status wọn yàtọ̀. Timeline fi sequence hàn, kì í ṣe causation.

The Clean Paper CC BY 4.0

P41: complete ìdáhùn pẹ̀lú baseline tó nira

P41 wọ ìdánwò ní age 8 pẹ̀lú astroblastoma tí ó padà tí EWSR1-BEND2 jínì rearrangement wà nínú rẹ̀,
rare tumor àbùdá níbi tí jínì méjì ti darapọ̀. Ó kan third ventricle, ọ̀kan lára fluid-filled space jinlẹ̀ nínú ọpọlọ.
Ọmọ náà ti gba surgical removal àti focused radiation, lẹ́yìn náà course radiation kejì nǹkan bí seven months ṣáájú
TAA-T àti low-dose chemotherapy tí ó parí nǹkan bí méjì months ṣáájú infusion. P41 wọ arm C, gba pre-infusion
immune-lowering chemotherapy, lẹ́yìn náà TAA-T infusion mẹ́ta.

Lẹ́yìn tí specialist tún ka ọpọlọ scan, baseline disease jẹ́ classified gẹ́gẹ́ bí nonmeasurable ṣùgbọ́n evaluable:
visible tó láti judge, ṣùgbọ́n kò suitable fún reliable ìwọ̀n measurement. Nǹkan bí ọ̀kan year lẹ́yìn final infusion,
disappearance non-target lesion ṣe àtìlẹ́yìn fún complete-response classification àwọn òǹkọ̀wé lórí imaging. Source
dátà fi disease-free interval ju 41.2 months láti first infusion hàn, tí ó ṣi ongoing ní cutoff 1 January 2026.
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Àwọn post-contrast T1-weighted MRI image wọ̀nyí fi P41 hàn ṣáájú infusion àti ọ̀kan year lẹ́yìn final infusion.
Orange square tí ìwádìí òǹkọ̀wé fi kun samisi region níbi tí enhancing lesion wà ṣáájú infusion, tí kò sì sí ní year 1;
àwọn òǹkọ̀wé classify èyí gẹ́gẹ́ bí complete ìdáhùn. Disappearance náà jẹ́ gidi, hopeful observation, ṣùgbọ́n
single ọ̀ràn yìí kò lè sọ ohun tó fa: baseline disease P41 evaluable ṣùgbọ́n kò reliably measurable, ọmọ náà ti
gba re-irradiation àti chemotherapy ṣáájú TAAT, ìdáhùn pẹ́, ìdánwò kò sì ní control ẹgbẹ́.

Gomez et al. / Nature Medicine CC BYNCND 4.0

Èyí ni most striking observation ìdánwò àti causal ìtàn rẹ̀ tó fragile jù. Natural history tumor kò complete. Amount
viable tumor ní baseline ṣòro láti confirm. Re-irradiation àti chemotherapy wá ṣáájú sẹẹli. ìdáhùn pẹ́, kò sì sí control
ẹgbẹ́.

Immune ẹ̀rí kò pa gap yẹn dé. ìwádìí lo ELISpot assay, yàrá ìdánwò ìdánwò tó detect àmì tí individual T sẹẹli
ń release nígbà tí wọ́n react sí selected target. Manufactured sẹẹli P41 ìdánwò negative lábẹ́ original ìtúpalẹ̀ òfin
ìwádìí. Positive èsì farahàn nìkan lábẹ́ less strict reanalysis, a sì yọ ọ́ kúrò lẹ́yìn náà nítorí false-positive concern;
ìdánwò plate crack, leakage ṣeé ṣe, kò sì sí product tó kù fún retesting. Àwọn olùwádìí tún kò lè track infused sẹẹli
nípasẹ̀ unique T-cell-receptor fingerprint wọn, tí a ń pè ní clonotype. Kò sí product tó kù láti establish fingerprint
wo ni ti infusion, later mixed immune-cell àpẹẹrẹ láti blood sì jẹ́ lò nínú broad ìtúpalẹ̀ nìkan, kì í ṣe taara product-
to-blood match. Nítorí náà available àpẹẹrẹ kò lè taara establish long-term persistence tàbí expansion sẹẹli láti
infusion product.

Kí ni immune test wọ̀nyí lè fi hàn?

ELISpot béèrè bóyá T sẹẹli release àmì nígbà tí selected target ba hàn wọ́n nínú yàrá. Receptor-fingerprint
tracking béèrè bóyá kan náà T sẹẹli family tí a rí nínú infusion product lè jẹ́ rí àti measured lẹ́yìn náà nínú
blood tàbí tissue. Convincing èsì lè ṣe àtìlẹ́yìn fún chain láti target recognition sí persistence, ṣùgbọ́n kò
ṣi fi ẹ̀rí múlẹ̀ pé sẹẹli fa ìṣègùn ìdáhùn. Níbi yìí, technical ìṣòro àti missing matched àpẹẹrẹ fi supporting
chain yẹn incomplete.

8



THE CLEAN PAPER brain tumor ọmọ

Nítorí náà ìwádìí kò demonstrate pé infused sẹẹli P41 recognized intended target, remained nínú body tàbí caused
complete ìdáhùn.

P35: ju 31.8 months lọ, lẹ́yìn náà follow-up parí

P35 wọ ìdánwò ní age 14 pẹ̀lú grade 4 medulloblastoma, high-grade ọpọlọ cancer, tí a first diagnose ní age 7. Ní
enrollment, disease ti padà ni igba mẹ́ta, aláìsàn sì ti gba 17 disease-directed ìtọju.

Lẹ́yìn TAA-T, ìwé ìwádìí ròyìn prolonged stability lórí scan láìsí additional antitumor ìtọju. Source dátà document
disease-free interval ju 31.8 months láti first infusion. Ní kókó yẹn P35 kúrò nínú ìwádìí. Nínú ìwádìí statistics,
observation jẹ́ censored: follow-up dá dúró níbẹ̀, láì assume ohun tó ṣẹlẹ̀ lẹ́yìn. A kò gbọ́dọ̀ fa a dé final cutoff ìwé
ìwádìí.

Ní baseline, disease kò measurable dependably tàbí assessable tó lórí scan láti classify ìdáhùn. Extensive ìtọju
history àti absence randomized comparator mú kí ó impossible láti assign interval sí intervention kan.

P36: surgery àti chemotherapy ṣáájú, targeted ìtọju lẹ́yìn

P36 wọ ìdánwò ní age 14 pẹ̀lú pediatric glioblastoma tí ó padà lẹ́yìn progression lórí standard chemotherapy plus
radiation àti investigational PARP inhibitor, drug tí a ṣe láti block ọ̀nà kan tí tumor sẹẹli fi repair damaged DNA.
Tumor progressed nǹkan bí mẹ́ta months ṣáájú first infusion; repeat surgery àti temozolomide chemotherapy tẹ̀lé
ṣáájú TAA-T.

Kò sí disease-directed therapy tí a fún nígbà active TAA-T ìtọju, ṣùgbọ́n lẹ́yìn final infusion P36 gba seven months
ti CDK4/6 inhibitor, targeted drug tí a àpẹrẹ láti slow sẹẹli division. Source dátà document disease-free interval
ju 51.6 months láti first infusion, ongoing ní ìwádìí cutoff.

Interval yẹn ni longest lára mẹ́ta. Ó tún wà nínú sequence tí surgery, chemotherapy, TAA-T àti later targeted ìtọju
wà. ìdánwò kò lè separate ipa wọn.

Kí ló dé tí “lẹ́yìn” kò fi lè di “nítorí”?

Vignette wọ̀nyí ṣe pàtàkì gangan nítorí pé ààlà wọn wà lẹ́gbẹ̀ẹ́ wọn.

ReMIND kò randomized, kò ní concurrent control ẹgbẹ́, kò sì tóbi tàbí designed láti ìdánwò bóyá ìtọju ṣiṣẹ́. Arms
B àti C combine ìdánimọ̀ àrùn tó yàtọ̀, amount disease, prior ìtọju àti expected disease course; pooling wọn jẹ́
descriptive choice tí olùwádìí ṣe lẹ́yìn tí wọ́n rí dátà. Arm C fi pre-infusion immune-lowering chemotherapy kun,
arm B kò ṣe bẹ́ẹ̀. Diẹ̀ lára aláìsàn gba additional therapy lẹ́yìn TAA-T. Àwọn ẹni tí remained láìsí progression ní
little tumor visible gan-an ní start, èyí tó lè fúnra rẹ̀ influence èsì.

ClinicalTrials.gov àti ìwé ìwádìí ka participation ní ọ̀nà tó yàtọ̀. Registry lọwọlọwọ list ènìyàn 33 gẹ́gẹ́ bí enrolled,
ó sì focus pàtàkì ààbò measure rẹ̀ lórí first 42 days. ìwé ìwádìí àti protocol bẹ̀rẹ̀ pẹ̀lú ènìyàn 51 tí ó consented,
report 33 tí a infused, wọ́n sì ṣàpèjúwe pàtàkì ìbéèrè wọn gẹ́gẹ́ bí ààbò, bóyá ìtọju lè jẹ́ manufactured àti delivered,
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àti dose wo ní kí ó lọ síwájú. Article yìí lo definition ìwé ìwádìí àti protocol dípò combining counting ètò méjèèjì.

Kò sí caveat wọ̀nyí tó mú interval mẹ́ta di unimportant. Wọ́n ń pinnu irú importance tí ẹ̀rí lè ru.

èsì náà jẹ́ preliminary àmì: reason láti ìdánwò strategy nínú ìwádìí tí a àpẹrẹ láti ìṣírò àfojúsùn àǹfààní, pẹ̀lú
clearer biological measurement àti ìfiwéra ẹgbẹ́ tó lè separate ìtọju kúrò nínú selection, timing àti other care. Kì í
ṣe ẹ̀rí pé T sẹẹli cure ọmọmẹ́ta. Kì í ṣe ẹ̀rí pé sẹẹli crossed blood-brain barrier— protective ààlà láàárín circulating
blood àti ọpọlọ tissue — tí wọ́n sì pa tumor. Kì í ṣe ìtọju tí family lè request lọwọlọwọ níta research.

Kí ni ó tẹ̀lé?

Practical ìbéèrè ReMIND — ṣé a lè manufacture ìtọju kí a sì deliver rẹ̀? — nílò count méjì. TAA-T product ní
first planned dose ìdánwò tàbí ju bẹ́ẹ̀ lọ jẹ́ manufactured fún 41 lára aláìsàn 48 tí a gba ẹ̀jẹ̀ wọn, nígbà tí 33 lára
51 consented aláìsàn gba o kere ju infusion kan. Process manufacturing ìtọju tún mú sunwọ̀n sí i nígbà ìdánwò.
Clinical history justify further iṣẹ́, ṣùgbọ́n next ìwádìí gbọ́dọ̀ béèrè yàtọ̀ ìbéèrè.

Researcher yóò ní láti establish bóyá sẹẹli reliably recognize intended target wọn, ibi tí wọ́n lọ, bí wọ́n ṣe persist
pẹ́ tó, àti bóyá èsì mú sunwọ̀n sí i fi wé pẹ̀lú other care. Larger ìwádìí tún nílò láti characterize uncommon harm.
Future ìdánwò tí a àpẹrẹ láti ìdánwò àǹfààní ní láti preserve distinction tí phase 1 ìwádìí yìí kò lè resolve: tumor
type, amount disease, pre-infusion chemotherapy, prior ìtọju àti ìtọju tí a fún lẹ́yìn.

Fún family tó ń dojú kọ pediatric ọpọlọ tumor, uncertainty kì í ṣe emptiness. Long interval mẹ́ta lè yẹ fún attention
láì yí wọn sí promise. ẹ̀dà hope tó respect jù ni eyi tó sọ òtítọ́ nípa iye ohun tí a kò tíì mọ̀.

Editorial note: ohun tí nọ́ńbà kò lè ru

Ó jẹ́ natural láti fẹ́ kí ìtàn yìí parí pẹ̀lú gbogbo ọmọ cured. Kò rí bẹ́ẹ̀. ReMIND waye nínú disease níbi tí
family lè dojú kọ terrible choice, clinician sì ní láti act láì mọ bóyá experimental ìtọju yóò help, kò ní ipa,
tàbí yóò cause harm.
ìwádìí àkọsílẹ̀ long disease-free interval. Ó tún àkọsílẹ̀ severe adverse ìṣẹ̀lẹ̀ àti death P27. Investigator judge
fatal ìṣẹ̀lẹ̀ yẹn possibly related sí TAA-T àti probably related sí underlying disease; imaging bá progression
mu. Uncertainty yẹn kò lè resolve lẹ́yìn fact, a kò sì gbọ́dọ̀ yí i sí blame.
Code P27 ń protect àṣírí ọmọ. Kò yẹ kí ó mú ọmọ náà di abstract. Lẹ́yìn aláìsàn number kọ̀ọ̀kan wà
young person kan, family kan tí ń ṣe decision lábẹ́ pressure, àti ìṣègùn ẹgbẹ́ kan tó responsible fún care
nínú circumstance níbi tí option kankan kò ní certainty. Participation kò fi obligation kankan lé wọn láti
produce hopeful tàbí “heroic” èsì, death kò sì di acceptable price nìkan nítorí later research lè kọ́ nkan láti
inú rẹ̀.
Medical progress kì í wá láti ìtọju tí cure nìkan. Phase 1 ìwádìí lè tún establish ohun tí a lè manufacture àti
deliver, identify dose fún further testing, fi hàn harm wo nílò attention, àti indicate bí protocol ṣe gbọ́dọ̀
change. Knowledge yẹn kò redeem suffering. Ó dá obligation sílẹ̀ láti report rẹ̀ honestly, lo o láti mú later
ìwádìí safer, àti remember àwọn ènìyàn tí ó mú un ṣeé ṣe.
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Àkótán mímọ́

ReMIND jẹ́ early phase 1 ìdánwò ti T sẹẹli tí a gbin láti ẹ̀jẹ̀ olukopa kọ̀ọ̀kan fúnra rẹ̀, tí a sì expand nínú yàrá láti
react sí prótínì mẹ́ta tí ó lè wà nínú cancer sẹẹli. Nínú ọmọ àti young adult 51 pẹ̀lú high-risk ọpọlọ tàbí spinal-
cord tumor tí ó consented, 48 ní blood collection, 41 ní product manufactured ní first planned dose tàbí ju bẹ́ẹ̀
lọ, 33 sì gba o kere ju infusion kan. Ọ̀pọ̀ recorded health ìṣòro jẹ́ mild tàbí moderate, ṣùgbọ́n infused aláìsàn
mẹ́ta ní severe tàbí worse ìṣẹ̀lẹ̀ tí a consider o kere ju possibly related; méjì ní possibly related serious ọpọlọ- tàbí
tumor-swelling ìṣẹ̀lẹ̀, pẹ̀lú death kan tó pade dose-limiting òfin ìdánwò. Nínú aggressive brainstem-tumor ẹgbẹ́,
kò sí scan tí shrinkage tàbí disappearance rẹ̀ tó dé predefined ìdáhùn threshold ìdánwò. Nínú non-brainstem ẹgbẹ́,
young aláìsàn mẹ́ta ní disease-free interval ju 31.8, 41.2 àti 51.6 months láti first infusion, pẹ̀lú complete ìdáhùn
kan lábẹ́ scan criterion. Follow-up parí nígbà tí aláìsàn kan kúrò nínú ìwádìí; interval méjì mìíràn ṣi ongoing ní
cutoff. ìdánwò kò ní control ẹgbẹ́, a kò àpẹrẹ rẹ̀ láti establish àǹfààní, kò sì lè fi hàn pé experimental T-cell therapy
caused èsì wọ̀nyí.

àyẹ̀wò láìsí àsọdùn

Ohun tí ìwé ìwádìí náà fi hàn: Personalized T sẹẹli product tó aim sí tumor-associated prótínì mẹ́ta jẹ́ manu-
factured ní first planned dose ìdánwò tàbí ju bẹ́ẹ̀ lọ fún 41 lára aláìsàn 48 tí a gba ẹ̀jẹ̀ wọn; 33 lára 51 consented
aláìsàn gba o kere ju infusion kan. Statistical àwòṣe yan dose fún later testing. ìdánwò document health ìṣòro tí ó
ṣẹlẹ̀, ó sì àkọsílẹ̀ long disease-free interval mẹ́ta lẹ́yìn infusion.

Ohun tí ó promising ṣùgbọ́n unproven: Pé experimental T sẹẹli contributed sí disease control nínú diẹ̀ lára
aláìsàn, pàápàá àwọn tí very little tumor visible ní start, àti pé ó lè di clinically useful lẹ́yìn controlled testing.

Ohun tí kò fi hàn: Pé ìtọju cure ọmọ mẹ́ta; pé ó caused complete ìdáhùn tàbí prolonged interval; pé infused sẹẹli
P41 jẹ́ demonstrated láti recognize intended target tàbí remain nínú body; pé ọ̀nà ṣiṣẹ́ nínú aggressive brainstem
tumor yìí; tàbí pé ìtọju available tàbí broadly láìléwu.

Àwọn ààlà pàtàkì: Èyí jẹ́ early safety-and-dose ìwádìí níbi tí gbogbo ènìyàn mọ ìtọju, kò sì sí ẹni tí a randomly
assign sí ìfiwéra ẹgbẹ́; aláìsàn 33 pẹ̀lú yàtọ̀ ìdánimọ̀ àrùn gba infusion; early sign àǹfààní kì í ṣe pàtàkì ìbéèrè;
survival measured láti yàtọ̀ starting kókó kọjá ẹgbẹ́; arm C ní infused aláìsàn mẹ́rin nìkan, ó sì lo pre-infusion
immune-lowering chemotherapy; diẹ̀ lára aláìsàn gba other therapy; exceptional ọ̀ràn mẹ́ta kò bẹ̀rẹ̀ pẹ̀lú tumor
area tí a lè reliably measure lórí scan — P41 ṣi ní visible disease tí doctor lè follow, P35 àti P36 kò evaluable tó
láti classify ìdáhùn; yàrá ìdánwò ẹ̀rí kò lè taara link infused sẹẹli sí later èsì; fatal ìṣẹ̀lẹ̀ kan sì pade most severe
toxicity òfin ìdánwò.

Ìgboyà mélòó ni olùkà gbogbogbòò yẹ kí ó ní? Ig̀boyà gíga nínú narrow àwárí nípa manufacturing àti delivering
ìtọju àti health ìṣòro tí a àkọsílẹ̀ nínú ẹgbẹ́ yìí. Ig̀boyà gíga pé documented interval mẹ́ta ṣẹlẹ̀ lẹ́yìn infusion. Ig̀boyà
kéré pé experimental T-cell therapy ló caused èsì wọ̀nyí, nítorí ìdánwò yìí kò designed láti dá ìbéèrè yẹn lóhùn.
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