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Superbugs: Current Status and Future Prospects of Antibiotic Resistance Crisis
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Abstract: Antibiotic resistance (AMR) has become a major threat to global public health, seriously affecting the treatment
effectiveness of diseases and leading to a significant increase in medical costs. With the continuous emergence of superbugs, the
efficacy of traditional antibiotics has significantly decreased, and clinical treatment is facing unprecedented challenges. In recent years,
research on antibiotic resistance has gradually increased, covering multiple aspects such as resistance mechanisms, epidemiological data,
influencing factors, and response strategies. However, despite some progress, the issue of antibiotic resistance remains complex and
volatile, requiring urgent global cooperation and innovation. This article aims to comprehensively review the current status of antibiotic
resistance, explore its influencing mechanisms and epidemic trends, and look forward to possible solutions and research directions in the
future, in order to provide useful references and guidance for effectively responding to the crisis of antibiotic resistance.

Keywords: antibiotic resistance; superbug; public health; epidemiology; countermeasures

EE PUBTIRTT SR AR B %

PUAERRIL ST Z N A BREE ok T BRI
HBED REFRR T GG SBT3, SR FERETI R A
PUAERTE 25 P 1)U H 28 ™ 55 BN AR BR A 3L AR E R
B ARAEIE R AL (WHO) MR s BiA R 21

C&SEEEHA T AMZET B EARRILHEN R
SIREZ MR . RHRZ EMZH GRgRME)
ML (75— L MR G RAFHELLIIRTT ; 4R BRI RS
KT ERHBES.

TR 2% 4 TR 4 S 0 25 b e A 3R EL A T 24 T PR Jit
A%, LTINS PP ARG PR <o C0 i T BR A L MY BRS 23 A K AT
VA T 73 R AR PR T 45 o ISR 1 PO 25 PR AN 7S 4%
GEPUERRRL, IR T IR, BN T A
FETIRG™ . BRI, A RIOU AR 44 2 53K
M 25 PR T RN 2 —, R AR B R X

N T RESIX—fE AL, AERVE Y AW 7E 3 IEAE PR 3B
H’Jiﬁf“ﬁ%ﬂiﬁ BRI IO R PUER . MR ARSI, B

Y& n*E%?EH&%*M\]*Tﬂzﬂtﬁﬁﬁ‘ﬁﬁ&“ Yo IR
W AN AT BT S HREAT A BRI 2518, 3R] RE AR 1

Copyright © 2024 by authors and Viser Technology Pte. Ltd.

AIOEIRNR T B A R 2L BRSO B LR A
L TR BIFENR, FEX AR BB LT [ AR R T R AT R

?ﬂaﬂ]?ﬁ?él_Lﬁ ZER, RetiE 5 R E 2 HIRES TR,
AT e [ 7 6 3 — 4 B ek Bk K

11 MEEWMAMME S HE

PR AV RGBT RER T, &Mk %
XPIX S U, SRR R IR IT AR PR EUR AL
XIS B IAM M T IR R T BOR , BTl Re 33
PR (1) 1) R, LA AR T AR T S T AR 4 4 (WHO)
B, PUAE 2 245 TR A o A R A L T A 1 B R g
JCHRAE LR BE ST, i 247 T PRI A% 4 ] 7 8 s ) P e
B PUA B 2 A R B R TR E R A Y
IR S0 B R B R 77 BRI IE B AR i 24
DRI, BRAHTAE R 2P A LRI SR R 3R, 0Tl e A AL
(KA 2 A P S AR TR 25 PR R R & S E

PR 2 RT LAy PRI R AR 245 1 AR 151k
i 240 o FARIN 250 AT F8 T Lo A i R A SR e A R B
BT, XFHRP ST AR R Y e (. i, e

75



@f' VISER

FARBLABEZ 2024 5514 533
Natural Science Research.2024,1(3)

B2 RV T AN O G, KRR B R AR
PR 2 o TSR 25 1 R AR AR R e R,
JE Ik B[R AR SR AG ANIR MR 25 K [, 3T R B AR
FIHEPURE S o X — I FRIEH W K BN B R SE R AL #%
Qa5 R A BUR I B RS2 K
PP 24 P 1 LA A I RV T T AR A B N 4%, JUILRAE
ZHEMNZH (superbugs) HAMWEZMHE R T, HHHT
SRS (R AT aa

1.2 BRAFTITHRFIVR

1. 2.1 AR 245 P B A id

SRR A, PrA RN H a8 oA — A E AL
PA A, AR A AR AR, PR R 2 AT
S TR IIE YT ROR, B T BT S AT R AT B
F RN o UEAE ke, T 245 1 4 T 4 49 e S i 2
R A, ST 20 WA M LUR T - Rl o
M) B - PGS (ESBL) PAERI4NE, W kKT B fn
SR AA R, CSCA ARV BB P 51 A LI B 4 R 2= B K 4 1)
TEREART . EENRE RS RIRT e, R BSBL PR
Y BRI PRI G 5 T BB, X — IR R E K
FeAEAE, ot R 25 1 i S AR A s
BeAh, BEEPUAERMMER, T2 MELE AR, (AR
SAEGINARTT TS, AL DA R T BB .

1. 2.2 F 2 R RE S o A

TEAZBRYE RN, AN B 1) 70 AT FRFIE 5 5 o AT HR
SA PG PR G o (0737 2 BR 1A (MRSA) < i 8% 75 85 445 25 FF 11 (CRED
i T B R ERE (VRE) R, IX B4 B 1 2= e flAt
X EBERATR . FFFE, MRSA R 2545 3
TE B B P 55 PR 4% 16 25 DI AR 5%, J0 R BE I 47993 ) 55
B IR . AN, TR FTEE B, R
SEHENT ESBL JEIR AR AR,  CE 2 A B R I 5 o Sk e v
Pz ARiE . FEAEM AN BT e b, R L 25 T
PR RAE I, RHRIEEZ KM IRTT B,
X R T A R 2 R A RN, B
EARIRIIIE, W25 bk AL R AR R NG 2, B
FEHITAT IR a0 A5 0 T, DU B A R %o X — A S
TAEHL.

1.3 MAEEMARISF

1.3.1 BEETHIEEE )

PUAE R 25 IO 2 — & 3 R R4, 33X 3@ R AR E4H
R TPUERINERE T MEEDERNIERT,
RSB SRR IR M 251 . B, BRI, AR
WREPUAERIAE T, RESE AR i 251, 1%
e GRAR L T A0 B 1A K& SRS 1 . AN, SRk
FEIE I ARAE IR 25 35 [K 1 7228, 3067 B 5 25040 B B AA
SRR A AR, TSR A A2 Bt g . 18
PP OLR, A0 7] B8 2 R HUBN W AR A7 g, 51 W

76

R, DR O R

1. 3.2 BRSPS 24 B R 4% 3

BRI K57 52 oy — N BB P HUAE R 2B, o3
SETE 2 F N 25 M 20 1 P o i 2 25 DR T DL I K R R e
(I 5 AU RES) 1EgE 2 (R & o X P AL R AL
Aof P 2] 5 [R] i 8 T Sl 7 400 B A R R, 5 0 24 PR IR
RN, N, AR, SRR AT LU 25
FER AR, JUHRAE S R AR DU AE R A I, X R
FE IR, Heah, BRI T R R 2G5
DR (A i P S 5 DV E L, BT TRE RS TE AN R Al i A 2
W)EERS, AT BN 40 2 T 24 i

1. 3.3 4HBE LV TR B S T 241

Y B A= VIR IR T B P A 21T 25 1) S L 2 — o 2E
VIR E A B 7R TH Y ) SRR, BRAS ER LR, HEAHHT
A FAE TR RGN . TR R, AV A
XA T 52 0 B 3R, XA MR T A B
i, L2 R 75 AR AR R B8 38 Ik o5 AR AR Bl R
S D A b < 117 ) R 0 | N2 7)) 4207 A5
55 4 A 1) 35 TR 2 5 A A BB RH X 11 2 DR B A O, T
BRI A EPUA FARAE R DL T o] BE 2 B s, AT ik
— BRI 2 R, BRI G T S A T
MRTHUAE R 20 R E A .

1.4 MEZWAERFINE R

1.4.1 IS S5hiA R

27 PR B0 HU A F A P R 24 1k () R R o
SO PR BN LA B A AR Y, 0 IR TR B I
MZIZE, W SE 2Rk rsg . @i, 78RRk
o, TR R, ST 2 ERf R
T EF 40 P AP 4 2080 267 TR A R TR i i 5 04 B AT 1) 1) B
T, shAh, BERRIERE IO L, T RARH
TR A B, BRI 25 R . Rk,
SR I I P 70 A 2 T R S AR B e 2 o 1 it A PR A
ENNESIENE RS 0N

1. 4.2 IYFESHARGH

SN FEFA P I U AT A P AR ZR T 25 ) B
MR E . B 20 Al 50 ALK, Pk R 2T
Rk b DA gk A AT TR B, 3R T 24 R R I R
AESE" . Bln, WEFRW, FREEIAEE R iR R A
M S e, AT BB R N R B, S5
NKR % BN 2540 T . AR — ), 32 E 5
CLA TR PR B8 L TE S ik R B AR R, HE IR R
PHHR B AN HeAt B AR e A BB AT =

1. 4.3 #HZFHES AL PABOR

FE2 2 0F IR R AEBUAE FR T 24 1% 19 e vh e A B A
o BFFRRIR, AR B B T8 = A 205 R
SEANPEST BRUR, HUAs 251k el s e e Ak, At

Copyright © 2024 by authors and Viser Technology Pte. Ltd.



HAFHADIZE 2024 1% 4533
Natural Science Research.2024,1(3)

@* VISER

2 205 A B AR AN TR T I sy R J g SR o B />
MIEIT R, X3 EUATEAR I T huA 20T, A0 e
TR R R AL T A BOR ) 52 % R X e 4>
LU, @A F IR FEE AP
R 251 R, DA e BT AR S5 I AT Bk, kA R08E
XA R 24 1 v

1.5 MATERMAMENREES K RRE

1.5 1 FiHAERKITER

PUAERM 251 H 2™ #, 8 Y) 7 2o MU E R R .

PLAEIR, RS 2 IR 24 240 B Y6 ST A AWML, BB
RPUER BITRAME G RIS R - FIan, E1XH A
VA PR 4 8 € 4 R TR (MRSAD IV ik 7 83045 S T 1T 1y

TR, BB T IEAEE T B IR R B

AN, AE DB HU) RN 48 KA AR AR A D\ R XU 24 4H 1R 1
BRI 2, EARS IR R IA PUAERISR, Bk
BRI . R, R TP E R R S T —E R,
FRERENE, WA RS R R, Fik&EE R
A B FRER BT BAE ST R e,

L.5.2 BAITIEMIRER (e 472

Wil A R 24 ) P 0 R, B AT IR IR R AR
JCNEEL . BT IR E N — R 2 TR a7 7
o BT PN 25N B T . AR, &0 TRENGE R
W0 T Ak B FL AT AR B (1 DB TE VA T B A v R e R R L
BUFRT R, CHREDSR AN s m ™ . thsh, W
B AT AR, 3BT A S HTAE S R A, MM
BT BTN 24 200 B AR BRI, W AT VR I S AT
TGk, S S B AR B AR i 25 ME R R B . BRI, R
S (PRI 9T 75 B4 H 0 AR A G A A (1) e 13 R0 R P SRS 1, DA
R EEIT AR A e,

1. 5.3 BURS AR

P HAR FR I 2 AN T R SRR SR, bR
BUR A AR ISR T o 25 [ BURF AN 3 T AR LA S i 58
XA RAA M, e AP ERMHER, DA
AWHBG™ , RN, B MEALES, R AT
P A S HE RGR, SR, R
Bh R AE 77 SR FR A N, B R I
R, BERBIAREMPTAZEAMN W, NTHEshR
BRI TR B X e i, W DA R R R
RN APEN R R, AR A DA SRR,

2 #it

PAE i A PE SR — NG PR 178, B2 — T4
BRASE TR . BEE i 2 B AR RSB G I, £ SeiibiA:
RIBIT T RIEZE T E BN, 5 BRI K,
BHE BT AR ST AR 2 T o AR a3 5% i 245 MLl
4= THT A A A ELAT 97 o) SR (1) DA, SRR 11X — [l @ &
At Kz E k.

Copyright © 2024 by authors and Viser Technology Pte. Ltd.

W5, ARBFFRMERE R, SUAERWAMERIERYE
ZMRARFBYIER, GFFEANRTHARK S EEH. &
MAAZLETT, VLA R Bk, ~FEA FT
FOM R DS HEAE T BR AR IX 8 R 38 2 [l R AH BAE AT, DA
) 52 S RS HE A T T

FLUR, 4T R SN SR B A R, (EAT RR g
—nRA . FATEBOINO B B AR RTINSl
BHAIHT, R BAIT . 1Ak, XTERAR L Hi AR
R FH BRI AT T P M IV 3L, A DR AR 3 10 5 A
H, B8 RO i 25 1) KA .

WG ARRHUE R 251 ) N A T =G 2
W HE M EAL, S m AR B B RAR 2 2
W, BEMSAEMA LI/ 2 R AL 4 . R, 2658
TR ZR, R M AT HERE, A REE N BT AE R
Tt 245 44 S AL A S o 1

KA PUAZRN 25 1 o) 1) 52 R P SR IRATAE B Fe A
SLECHRNWTERER L AR NS, DLORBE A LR, 18
1] e A R ) 2 A

BT 2023 FEYREERE NG R
H (W H%S: S202310608051); | FiE K% 2023 4F
FER 51N A B A 35 H (NO. 2023KJQD23)

(&% 3]
[1] Parmanik A, Das S, Kar B, Bose A, Dwivedi GR,
Pandey MM. Current Treatment Strategies Against
Multidrug-Resistant Bacteria: A Review[J].Curr
Microbiol, 2022,79 (12) : 388-389.
[2] Boroujeni MB, Mohebi S, Malekian A, et al. The
therapeutic effect of engineered phage, derived
protein and enzymes against superbug bacterialJ].
Biotechnol Bioeng,2024,21 (1) :82-99.
[3] Yamin D, Uskokovié V, Wakil AM, et al. Current
and Future Technologies for the Detection of
Antibiotic—Resistant BacterialJ]. Diagnostics
(Basel),2023,13(20) : 22-23
[4] Bashir A, Garba I, Aliero AA, et al.
Superbugs-related prolonged admissions in three
tertiary hospitals, Kano Statel[J]. Nigeria. Pan Afr
Med J,2019(32) : 166
[5] Bekale LA, Sharma D, Bacacao B, Chen J, Santa
Maria PL. Eradication of Bacterial Persister Cells
By Leveraging Their Low Metabolic Activity Using
Triphosphate Coated Gold
Nanoclusters[J]. Nano Today,2022(1):51-52.
[6] Gray DA, Wenzel M. Multitarget Approaches
Superbugs [J]. ACS Infect

Adenosine

against Multiresistant
Dis, 2020, 6(6) : 1346-1365

77



