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Abstract

Objective: Combining the theory of onconephrology and domestic and foreign clinical studies, to
observe the renal safety of nab-paclitaxel combined with cyclophosphamide and trastuzumab in
HER2-positive breast cancer patients with stage 4 chronic kidney disease (CKD stage 4) of unknown
etiology, and to explore the potential possibility that complete tumor remission may mediate the
repair of severe renal injury. Methods: The clinical data of a 64-year-old female patient after breast-
conserving surgery were retrospectively analyzed. The patient was complicated with hypertension
and diabetes, but she refused renal biopsy, so the pathological etiology of renal injury could not be
clarified. The MDT including breast surgery and nephrology departments individually reduced the
cyclophosphamide dose according to renal tolerance; standardized blood pressure control was im-
plemented throughout the treatment course, and adequate hydration and urine alkalization were
performed in each cycle for renal protective therapy. Meanwhile, serum creatinine, estimated glo-
merular filtration rate (eGFR), urinary microalbumin, urinary albumin/creatinine ratio (UACR),
and nephropathy symptoms such as edema and foamy urine were dynamically monitored, and tu-
mor efficacy and all types of adverse events were recorded simultaneously. Results: The patient
completed adjuvant chemotherapy, 1-year trastuzumab maintenance therapy and breast radio-
therapy in full course, and the tumor achieved clinical complete remission. Baseline eGFR was 47.8
mL/(min-1.73 m?), accompanied by elevated serum creatinine and massive microalbuminuria; se-
rum creatinine continuously decreased, eGFR increased, urinary protein indicators progressively
declined, and symptoms including edema and foamy urine basically subsided after anti-tumor
treatment. No serious adverse reactions such as acute kidney injury, grade 3 or higher renal toxicity,
heart failure, severe myelosuppression occurred during the whole treatment process. Trastuzumab
is metabolized via the reticuloendothelial system with minimal renal excretion; nab-paclitaxel is
mainly excreted through the biliary tract; dose-reduced cyclophosphamide combined with hydra-
tion can avoid renal tubular injury; Alleviation of tumor-related chronic inflammation, long-term
SGLT2 inhibitor intervention and standardized hydration jointly participated in the improvement
of renal indicators. Conclusion: Under multidisciplinary collaboration, individualized dose adjust-
ment and full-course renal protective intervention, this triple regimen can provide case evidence
for safe treatment of HER2-positive breast cancer patients with undefined CKD stage 4. Complete
remission of tumor suggests a potential effect on alleviating glomerular hyperfiltration, repairing
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filtration barrier and improving renal function. As a single-case retrospective observation, this
study has inherent limitations including unknown renal pathology and multiple confounding renal-
protective and anti-tumor interventions. Direct causal relationship between tumor remission and
renal improvement cannot be established, and relevant conclusions are only clinically suggestive
and need further verification by large cohorts.
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1. 51§

TV W 0 2 4 WU U G 25 ThBE 2 2480, N BREIE R | FRSRPE R R SRR B S
2R A B S T PR E R 1] TSR R A R R R N BER IS 2, R
FFEE ST U TNF-a- IL-6 SR AR IR, 450005 B AT AR I P9 B TR iR 90 - B i DG PR 2]
(b LR il 2 Bl V7 S A B HE AR R (2022 BR)) $EH, FLIRME A IF CKD T SEi 2 4Rt — R 5, 1
Jeide PR 2514 25 5 TS D T AE (3]

HER2 PHYEFLARRE FRAE TC + H J7 R B S AL BA A IR QU P A7 (e T A B 5 0 U, I
PR H A6 CKD S ARt T RSP A o BN 2 R R RS, W IhREA IR T x5, &
FIRREE ., KB JE RAZ RIS BB G 7 e AT #(1] [4] [5]. EANZGAR. ILR SBE Ml —
SRS ZER AT T-DMI1 B IE R K, 203 CKD. B8 AR IE 75 = [6]-[12]. B SCHRGIE S
B ol LIRS E B IhEE, Ak, (ESRARAD B HOE SR VAT IR S IR E MBS . (ER A BT
TR IR R IR : BB IE 40 S A, BRSO B N A2, AR A FE & SGLT2 M5,
ARB. KAt $EREMEZ EH T, BAR R L . ARG LTI 7/ S0 B B 0598 A,
IYIESHT SGLT2 Ml 7 4 5 18 it i A 7 AR Y, 3R AR D B 4 R AR B IR IR S8 il . A S
1A L B S AEARAT B 0, B R AN ) CKD4 B HER2 FLARE B3, &AMk
MR 3507 SRIBYT G IR e A R AR . B IhAE R B T RE, Ik IS 2 E AL . RIR AN CKD & FE LR
SR MALL MDT 297 32 il R 26 2%

2. R GIHE

B 64 Ao, RIG, B CRILMNEF & 7 A&, BimKM 6 A7 T 2024 427 A 2 HIA KBz
B AEMERE YT . AR S A MR . WK 6 A, FLpE R R 20 RAVEEIR . BEAE 5 R M & &
5110 4F, MR & s 200/90mmHg, K HIMYE H RGP R & T F %R, BRI fT 6 7E 140/90mmHg
oAy 2 RUBEERIE 10 4F, S HEMUBEIG(E 18.1 mmol/L, K JUId Fak A% AR 06 A 2k 5134 1 1) LB, 0 Tk
PR D B B 3R, VR I LR T 484 6~7 mmol/L. FE RS A, o0 S 45 % 3y
B, AGSWHS MR 4 B, Y. BYd e, CRIERELE, KR R

FEfAk: BP 148/92 mmHg, XUHRHS /K, FL55 7 BRAMFE, 7o 707N s Bhml fil S — 4, £9 1.5 cm Ko,
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Figure 1. Unenhanced and dynamic contrast-enhanced breast MRI
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Figure 2. Postoperative pathological findings of breast cancer
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Figure 3. Thyroid fine-needle aspiration cytopathology
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Figure 4. Postoperative pathology of thyroid carcinoma
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BEER T RERIEOI ST HAT ISR, 28 WEN FLIRIMEL. IGIRZ5%: MDT B & 212 5 il
SERBNRIT T RN AEAS SRR + Wikt + thZERht; 1749 H T 2000~2500 mL 7KAL
TRIR E AN PRI, PRAS TSI B /INE BEVE(S]: ARIE KM B DIREShaS N M BEIE L & SRR R
A ARB. XU SGLT2 il 7). FRIABERAES CE MG 2, AN RBER S 7 &

PR 7% O YIIGE S 2024 45 7 A 24 HE 7 M2 2R AP0 077 B 460 mg #5i%, IKH%
THEEAZL GRS 330 mg BRE I BEMEIEARER S 0.4 g: (HERF FH 205 B8 0UR JBOK I B 0 .,
25 WENTAN 5 RS B B 2 AME, 5 S BEBE R IR N AR 0.2 g @ ST AW B
HHLE G E L 25575 200~330 mg/fA ], MBEBEIZAERAAE 0.2~0.3 /A Hh ZEREBHTLERF RN
300~380 mg/ A, AFEAREIAYE ifie i HER 1 WL VAT . M BARYE Gori %5(6]. Silvestris %[ 8]
FEEW, WZIRPGAMOBE BEHE, CKD4 I HHE. @ RMByT S m4ERE: RN E2HAH1L
7 FASE G AT 22 FURB BT . JBIRIX 30 IR, FLAREEAR 25 ¥k, HLURERS T & 200cGy; 2Bk R4y
BITE 202547 H, %% 1 FI78E, A famisiE3].
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3. MRER
3.1. SRWEIER

@© 'B/hekygid ThBESEbR: FELL MVLET 145.6 pmol/L, eGFR47.8 mL/(min-1.73m?); [ R4k 4
BT, MALEF 2T TRERES, I H eGFR fBFtaE, 074 S/ NERIE ThRe A 28 B AR T,
R MAE M B2, MiERERFLREEOLE 5). @ B/NEkiEd R EpGiEs: EERMEAEA.
UACR RETE, InEEMEAEAR: SREXEINTERRSARD T, 076 E AR KIEZ M,
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JECTMTRE TR A . R IR R 2~3 I/ H s AXHE B bR AE R SR BE I I A 7 J5 S 30— 2 P K i oin =,
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Figure 5. Dynamic changes of eGFR
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3.3. =REMFM

O T efEBA I EEE Bl CKD 7R & 2 S LA BB Ean . [R5 [ N 2552
P, AEAECEHIEARN, BRI SR i ZBR RO ER S B, =B R
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ZERRBPICHI O RS @ BT IR OB Z JER, R W 3~4 B EEmG] . EEE X
PR BEMARTEEG AR RN, @ EE AR TSI B g, Kl
PUFT R AR I PSSR AN R F .

4. g
4.1. ZEEVNIRKEZRERHEERS S RIEREEER D REK

T ZARDCSCHR, ATLAUR IR 557 R AT IELE CKD i#EfE, BU/bE WIRIT G B YR E = 1iRiE 1]
[4]0 AV B4R 1 (14 2 2 WLUEE FT LAE W R 14 58 20 IR 7T LA S B D REI 473 : © B /NERIEID 4R
PRXNA A e, an LT R, eGFR _ETR(E DhRE LI L&) @ IRME A FEAM UACR Fr4k
AR 4), PR B /NBRIE IR AR B D BRI T TS O JKIM . VR IR S5 SR B RO R S A 5 4
Wk @ BEIRMARBEAT 30 1T, ERATRIIN THE B, FIEIRBEIFA L ER, Ky %
PREPIEZAA R AEIERAE ST, AR HEE R D o B ARG U R b A R 37 255 R
REEFIBE S BT BN AT SGE B DU REM T ITFBL DL ThRE L e I I 18] 5 /i R8 e 4 2 vl
P E . (BRI AR RGN SR RIS SGLT2 Mkl ARB. Ji#ITEK ik
ZEPE TR, RATIRREER L, Toikse a0 @ MR SOEX — R —20, PR s a7
i BEAFAE D08 W EAR AR IOPEAEAE ], EIRIESE AR L. JOLIIRI R R R

4.2. KEHERGEERE S EEMNREAERE TIEKREX

fEBE 1 SRR R PRI B (U 5 BT I R )

SCRFERE: B 10 SR B ATIANRI 2 TUBE RN . KRR AR AR A B Btk A 4. &5
I AR A . BREIUR . E BB, AR RSHEMEE T EKREE IR E, &
PR MR RAE 2o — D I E S NER R I s PR SGLT2 #M51) SR B Bt ME 7 585 $&om U 0
(ERES R + BRI 2O AT PRI EE L $RTT eGFR FIBEYE, Bl & IF MR I AR AL & T
W% .

8L 2: mlR BB, BRI A T B[R] 4545

SCRFLRER: 10 AR JE i ML S (e i 200/90mmHg) 4 S RBIKSFERE (L . #57 ZiiR, 3R R K3
FHEE. ARB FEIRICA MR UGHHER,  [FIRESES IR i A 3 (0 B /N ERBEAG AT REPE, W] 40 B2 A 1
& AR S H T .

fEBE 30 AR AH DG s (R T )

SCRPERER: B RS 0T 5 ZUBRMR FITR B, IR SOAERF SR U R A 1o 37 N2 RT, A%
YHER RIESET: BLESOR E BHUMRIG T AT S B S I RN Bk, VEDETE CKD $R4Ha7T 1k
s AHAGE BRI T A2 7 DA, 2RSSR RS .

st 4: ZERSERGEERE + Sk + 8 5OE S N)

AR B e B S UL A e, R IR T R A R WA . AR EOL R, A
SRR N2 BRI TR I EE =B, Tk S DX 2 — MR BRI T Tk as,  BE—0 M 7 A FT i [
AR

il mTSRZEERIRE, TEBUE DR, ARG R X 2 AR CKD & JF HER2 7L
JieE NAESR BUR AR IR PRZR R, AN B SRS Y 28— B SR A B JE
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AN AR 2 BB IR F BRI S, &I eSS B DR tabr it i, T ERES B
TENLH:

1) SGLT2 MFRIGEME FIF IS RAGHF, SFERIFH . RIFBRE): ARG ORI
2, AR X T R A R S TR B OB R AR R . KA KDIGO M fa e, SGLT2i A4S FEARE /)
Rt D R AR AR GBS KR AR, FE ORI R 12]. FEAEI, %
ZIFRF SRR N E AR IR, BRICE N RN R ), KEIREME O EAR, SREORP TR
MEERE R R BEATEERE R, KIRTE SGLT2i ¥A 77 th ml il S7 ofeste i B/ v i ' 43 35
HIEBARYE eGFR, fFEAIG] S WEHE b i i AN AT 2005 1 DS BiR AL 1

2) ARB ZP#E 25 (v IR &3F): BHIT RAAS R4t, 5 SGLT2i WhEFEMK'E NERIE J1. /b JRE
SP

3) & EEAbRAEA KA + BEAG IR DU EA TS A I e 15 5 S B INE R, XHg I ThRE . &
FRKIA S AR

4) FRIRBATRES : RN CGE B MEREER, B IESR 51 58 T HTR 25

GOk, SGLT2 #MHIFRK M Fraiks B /N ek i b e A% O35 st 254 KA I 1
Fl; ARB Wh[EIE L PUMRE BRI R NS IS TEIR R H 3R . 2 BT ISk FEE SRR ir s, ToiEdR
I3 B ST T 2

4.4. IHES REXFEIERSHERE T ERE

1) AEESERESEE: HIFREMN 'S S, HEHM, CKD AR KIERE, AAmHGIT
AL RA)[5];

2) Mkt B IEEE D S NE, ITERE + KA T DR S B A B XU [4] [5]5

3) WIZEREBESL: KT HIALE/NERIER, PORN A, &0 CKD i, THEEKM
H R[] [6]0

BEZITRLB IR S, B 7 AREAGTT AT REA R DhRe AL XS, N2 B E AW
RAEAEF S Ig 2RE B2 IR i 1 A3 1A

4) CKD4 1§ HER2 FL e MDT & HL 2

SEEARBRNA 22 EAANRE . USRI MR | i 52 2 7R g ) R R IR R E, MDT &
RO MEGESE: © Rkt FIEARICE B0 2450, BRI . TS, @ (RN IR K
#i eGFR. JREEAMAML IR, SABKAIEN: © KIERMENE, 4E5FE/H ARB. SGLT2 il
BITERRES:; @ BEBTRIERL, FRMEEE6E, B RBNT SR © MZeRahix
5 R B B

4.5. wGIERMYE

(ERABIR B EA —ERRE: © R, A RBxR, T%kX 2 SGLT2/ARB. Kk,
IR JERETHE B OO AR 2, ARERASZIRI R K R @ R R B AR 268 B o R EAs, A B0 (0 BEAS B
TVEX Sy DKD. sl EHE . RIS REIR SR, ZietO0 2 ERmaIEMB ARG RR, T8 &
EE. @ ZERKRKEIA: SGLT2i. ARB. KALAELI AN 5 1 hAE, JoikR] e i — A IR A
RS ER 2 . @ BEVGIUIE, SmIRED: LRI A, Bk 3~5 SEEHE, SR RFEEAN. ® A
HERIMR: LA 3] HER2+. fRILAJS . AR&ENT CKD4 ], mTREAEH =FI 7L MilEeHs . CKDS #li&
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HEFRUEH: AW ORGSR EAY] . 2 5y S PR RS T IR
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PSR RFEA . Xof A FIIF Tk — D IR IEZ IR S AR A HIHLA o

= A
LA R T St I, B MR R AL
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