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Abstract

Background: Fluorescence rapid on-site evaluation (ROSE) enables real-time
visualization of Helicobacter pylori (HP) and distinguishes between viable
(yellow-green) and non-viable (orange-red) bacteria. However, the patterns of
bacterial viability and morphological changes throughout the entire course of
eradication therapy remain unclear. Objective: To dynamically observe bacterial
viability and coccoid morphological changes in HP-positive patients at different
stages of eradication therapy, synchronously compare them with endoscopic and urea
breath test (UBT) results, and clarify the value of fluorescence ROSE in therapeutic
efficacy assessment and recurrence warning. Methods: A total of 224 HP-positive
patients receiving standard bismuth-based quadruple therapy (14 days) were enrolled
and divided into four groups: pre-treatment (Group A, n=62), during treatment (Group
B, n=55), early post-treatment (Group C, n=58), and late post-treatment (Group D,
n=49). All patients underwent gastroscopy plus fluorescence ROSE examination. The
proportion of viable/dead bacteria, coccoid formation rate, endoscopic classification,

and UBT optical density (OD) value were recorded. Results: The proportion of viable

10.12201/bmr.202606.00007V1

bacteria decreased from Group A (57.3%11.2%) to Group C (5.843.9%). In Group D,
the successful eradication subgroup (n=36) showed nearly zero viable bacteria,
whereas the recurrence/drug resistance subgroup (n=13) showed a rebound to
38.2410.5% (P<0.001). The coccoid formation rate significantly increased in Group B
(65.3+12.1%), and in the recurrence subgroup, viable bacteria accounted for 17.946.1%
of coccoid forms. During treatment and early post-treatment, the decline in viable
bacterial proportion significantly preceded the decrease in UBT OD values (r=0.79,
P<0.001), and some patients showed delayed endoscopic improvement. A viable
bacterial proportion >30% during treatment predicted eradication failure with an AUC
of 0.887 (95%CI: 0.834-0.940). Conclusion: Fluorescence ROSE enables real-time,

dynamic tracking of changes in bacterial viability throughout the entire course of HP
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eradication, reflects therapeutic efficacy earlier than UBT, identifies risks of drug
resistance and recurrence, and provides an important tool for real-time monitoring and
individualized adjustment of eradication therapy.

Key words: Fluorescence ROSE; Helicobacter pylori; Eradication therapy; Dynamic

monitoring; Bacterial viability; Coccoid formation; Urea breath test
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Figure 1 Representative fluorescence ROSE images at different stages of HP
eradication therapy
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Figure 2 Dynamic Changes in Live Bacteria Proportion, Coccoid Rate, and UBT OD Value
Across Treatment Stages
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Figure 3 Recurrence Risk Stratification and Correlation Analysis Based on
Cross-Sectional Data from Four Groups

Bl A A A B AL B BT 5001 (A 4L9R77 AT n=62. B 41¥R77H n=55. C 4
BT IR 5 n=58. D 4LiRYT R n=49, Hrh D Ao AR DI n=36 55K/t 25
2H n=13). A: DU B TETE LB S BRI BRGS0 AU B, AR R T A I B EL 49 30%.
BRALE 70%), D HARWAHEDTA ERR (BAEGX: EE>30%HERMU>70%), D EI)IL
HERTLATRR GRERZAX): B: JRI7H (BAD #IEHE LI ES D A4 RNy
Mr, B 4L B> 30%E Ja 4 E K /TN 25 Rk 59. 1%, 525 TIHHE <30%# (9. 1%, P<0.001); C:
VU ERL R 5 UBT OD (EAHIME T, 1=0.79 (P<0.001), #RERLFEEE S UBT 31k £ 1EAH
5, {H ROSE %5 UBT B8 5 J52 R4 B 375 P A8 K. D= 3 T DULH Ko iy 2 10 82 % KU o JE DR Ak A TR
CEETRYT VST LU BRI JRT7 5 RO N 25 RAEAT VR 4Y, 5y 075 43 AIRRUR: (K
RERCCL0%), 6712 20y KU (30%750%), 13726 43 A s A (>70%) .



http://www.biomedrxiv.org.cn/article/doi/10.12201/bmr.202606.00007
BETRENA CRAFATIFE) PEEIIE 1Z SRR, biomedRxivilfa K APREAL. (T ARG R IFATHER A .

3.5

o

BRI G RS TR R (& 4)

Wt s 8, TUABRENANRERI AR SR BEREMEE %,
LLBES PR B R CEAVEE K. FEERIA (A 21D Z5TRE B S5 R 00VE B v e o B
B (88.5%), RERTHAMAEA (PKO0.01), SRR H UL YR i mis
PR fifi7: B 2H 75. 4%, C 2H 31. 6% D R WA 76. 9%, 1M D D)WL % 2 5. 6% (]
4R), PEOREENIRE B 52 92 HP FFER R R R M fa N b &

BT (BUD RIGITIERI (C 4D A" WE- IR =57 42. 5% K&
38. 2% N B DRI IE (S5 RREE. A RIBD, {H ROSE S/RiG T H
Bl B3 TR (FIE>50%) (B 4B). IR R I 196 P BT S WL I 4 RE A 5 1
Wi JE T, T ROSE Bk AN i s, T R ELSLT Ak A IR P BT A
e il Va7 R

D 025 )R a3 AT o, FREREETTRE 18 92 48 B3 (n=T3) IR /T 24 381k 28. 8%,
BERETAREEREERE N 8. 6% (P0.01) (B 4C). LK Logistic mIHER,
51

0

I

By g E > 5 37 — ~ —
SEVTREE R LR R IIML T ZE (0R=3. 82, 95%CI: 1.56"9. 34, P=0. 003).
—
>
<
8 e A IRINBE TS 58 53 R0 6 14 025 L 1 o bt
o 1 O AR =
) 4 R == A
. : / = B T
(o] E CH TR
o ~ 80- - = oA
g § 65.8% = 0E%
8 § 60 -
= g
£ -
:| 1
O 20 -
AN
N o | 2.1%
; SVREER B E %
—
B BRI G AATEE R (LR Kk C VTR 958 5 3 R MR ) K 1k
[ROsERZIHE = B T 100 - mmm HA/HF P<0.01
509 | Feonsr it TR mm ey
a2.5% %
40 - 38.2% R
- 35.8% :3
8 ;—E 60 -
2% q
: E
g 20 ﬁ‘\ 40
12.3% 11.7% o
16 9.4% g gu 204
8.6%
e ) ) ) o ST E RS
EESEE TS AEETS EET R (n=151)

Bl 4 PYBE 1 '23 20 5 200 B 17 1 ) SR BB 2 T
Figure 4 Correlation Analysis Between Endoscopic White-Light Classification and

Bacterial Viability

PIE: A SUUAFNGEE 200 BT B e S i bl 25794 B SRR AE AT AL h IR R R foe e



http://www.biomedrxiv.org.cn/article/doi/10.12201/bmr.202606.00007
BETRENA CRAFATIFE) PEEIIE 1Z SRR, biomedRxivilfa K APREAL. (T ARG R IFATHER A .

10.12201/bmr.202606.00007V1

(A9 B pe Bty 7 B (A 2 88. 5%, B 41 75. 4%, C 4H 31.6%. D B K 76.9%), #EniZEA AN HP
RS N BEAR S D BT ZH & 2 B v AT o L R 2 5% AR . B NERRILS
MR R YRITR (B 4D JdRIT R R (C 40D SUFETEM M LLBI 3 (42. 5%,
38.2%) MEERILICIGE(H ROSE Ronifi i O35 T %, $27% ROSE BB G BE R e Bl 4 B
IR C: SETTREEER G E RN SR ESEREE (0=73) "R/ 2%k
28.8%, WEFTIRLETREEELEH (8.6% PLKO0.0D), HRNZANBERRAMENE R L
(R Sr R 3

3.6 %) ROSE 5 UBT 24Xttt (& 5)

I B L5 UBT OD i 2 83 IEMSE (r=0.79, P<0.001), {HFEZEIEIRITH
J IR e R A W SR A A S s B 2 5 (B 5B). BFIAEAL:  IRIT
(B 41> ROSE J B L 2L % 42 22. 5%, {H UBT OD {EATSA 6. 3%0; AIT G (C
1) ROSE yiF W LI 5. 8%, UBT OD fEATS4ERF 3. 0%0. ZEEALYST UBT Kol R &
RS P, 1T BE R ik B AT PR ORI BB M. C 4 58 i, ROSE 5@ i
B 43 5 (B, {H UBT 3B 7 451 (12. 1%, UBT fEFHM:); ROSE 5 UBT XUFH
P 6 5 (FLFAPED: ROSE FHE(H UBT FHE 2 5] (3. 4%, ROSE EATE) (1 54D,
ROSE BHPETIMIAE (ECFAM:/ROSE BAE) =86. 0%, %% UBT B HEBAMMR RS . B R
YERE 75 5. ROSE WX 70V 1 /FE B /BRI EE , 1520 3Bl R H BB 52 B, 432 PPT/
PUEZR T UBT AURMR RS, ToVEX 7 A0is e, Fi52 4 AR, A
5 PPL/ A 20 (B 5D) . #% ROSE & 18 LA 73 )2 J5 » 16 BT <<10% 10% " 30%- >30%
X UBT OD B 2 B E 31 (2.540.8%0 vs 4.2+1.5%0 vs 8.5%+2. 5%,
P<0. 001) (I 5C), EMIEH 5 AH S HEAH ™ . ROSE ¥4 J1 04 « 4B NPV(86. 0%)
TR R R (C 4l BEWmiHS; 3.7 5 NPV (94, 1%) FEFiR7F (B 41
TEYT S (DD 45K, PWE TR ARAR, ARBEZET M.

ZAT LRI, ROSE FEAE& AR UBT, T & IEANLE B2 (. FERYT P D PPAl
S7R IRIT T R SR AR B S E B R R, I PR e S AL SRS v P 240 1 2 £k
1 .



http://www.biomedrxiv.org.cn/article/doi/10.12201/bmr.202606.00007
WEFRENA CRE AT VI 1Z SR I, biomedRxivilAT K AMRAER . B ARG RV LA .

10.12201/bmr.202606.00007V1

F18 X} tROSE5UBTH) S48 5orf (L HHT
A j&77 /G S HIROSE SUBT—EitE 47(CE,n=58) B ROSE5UBTHIIIE (L RIEAER
70 - “38
50 - 1 =@~ ROSESEILHI%)
a3y 60 - UBTODE(%)  _3
(74.1%)
40 = 50 25
5 5 5y 404 - 20!‘!';
£ W (=]
= 30 - 15 -
20- w @
] -]
&® 204 10
76
10 - 66
(12.1%) oy 4 -
(10.3%) 28 10 5
(3.4%)
L R " U " 0- T 2 i 0
ROSE-/UBT- ROSE-/UBT+ ROSE+/UBT+ ROSE+/UBT- P it TP BTSN TR
(BBEH) (UBTHREGHE) (REEt) (ROSEfREAYE) (#7X) (1-4/3) (=478)
SETRER
C FEIROSESHA 7% Z8IUBT OD S D ROSE5UBT{E &4 50 L
° #HAROSE UBT
24 -
° @ | HERER @ | (EnEsmEt
12 P<0.001 - ’
_ T = @ miRE @ TERHWER
3 10-
2 @ 152054 @ mEsaEs
8-
g D ARFPEL A D vz 2]
& % 7S @ o @ R
2
49 o
2- HAER : ROSERVAREN+ TS FIEA, UBTRRUREENERES ]
0- o
E@<10% $5210-30% E®>30%
(n=50) (n=40) (n=30)

5 9t ROSE 5 UBT (¥ 25 41 % EL o #r
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