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The current state and R&D strategies of antibiotics combinations against drug-
resistant bacteria in China and aboard

Gong Mei-fang and Fu Si-hai
(Guangzhou Welman New Drug R&D Co., Ltd, Guangzhou 510620)

Abtract  Antibiotic resistance led to the clinical use of B-lactam antibiotics (BL) severely limited, whereas
B-lactamase inhibitors (BLI) perfectly resolved this problem in combination with BL. In recent years, the novel
antibiotic compounds have been developed rapidly in Europe and the United states. FDA has recently approved
two BL/BLI combinations [ceftolozane-tazobactam (trade name: zerbaxa) and ceftazidime-avibactam (trade name:
avycaz), respectively], which alleviate the incurable state of drug-resistant bacteria to a large extent. Based on the
existing BL and BLI, Chinese pharmaceutical manufactures also have done many researches in the development of
BL/BLI combinations. In this paper, we described the progress of the development of antibiotic compounds in China
and abroad, the requirements of the regulations on the research and development of drugs, the government's policies
for encouraging the development of antibiotics against drug-resistant bacteria, and then analyzed the shortcomings
and proposed several suggestions for the R&D of antibiotic compounds, in order to provide references for reasonable
development of BL/BLI combination in China.
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Tab.1 The statement of novel BLI and BL/BLI antibiotics
combinations in abroad

bl WK A H TR B
Vaborbactam Rempex Pharmaceuticals Inc  Phase 1
ETX-2514 Entasis Therapeutics Phase 1
WCK-5107 Wockhar dt Ltd Phase 1
Nacubactam hydrate Meiji Seika Pharma Co Ltd ~ Phase 1
LYS-228 Novartis AG Phase 1
C-Scape Achaogen Inc Phase 1
CB-618 Cubist Pharmaceuticals Inc ~ Phase |
VNRX-5133 VenatoRx Pharmaceuticals Inc Phase 1
AIC-499 AiCuris Anti-infective Cures  Phase 1
GmbH
Zidebactam+tcefepime Wockhar dt Ltd Phase 1
AAI-101+piperacillin Allecra therapeutics GmbH ~ Phase 1
Aztreonam+avibactam AstraZeneca plc Phase 2
CAeritzfglt?rfg sodiumt Novexel SA Phase 2
AAI-101+cefepime Orchid Pharma Ltd Phase 2

Imipenem-relebactam+ Merck Sharp & Dohme Corp Phase 3
cilastatin
Vaborbactam+meropenem Rempex Pharmaceuticals Inc Registered
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Tab. 2 The statement of novel BLI and BL/BLI antibiotics
combinations in China

A WHR A =
SLAR R L IH Jest e H#lk Phase 1

Sty R+ = e E3E e B AR Phase 2

Sk iTba+ =R H6:1 WALBUR 2 Phase 2

Sk ft g+ =M L IH6: 1 WALBUR 2 Phase 2

KA AE+E7 (L 3:1 WAL BUR 2 Phase 2
Skt e +E7 L 2:1 WAL BUR 2 Phase 2

Sk E fi+ = Ik L H 611 WALBUR 2 Phase 3
SKAIR A7 (L H2:1 Rl IRV Phase 3

Sk i+ 57 RaH6: 1 [y Pre-registration

¥E: %k H THOMSON REUTERS PHARMA™, 07-Sep-2017
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Tab.3 The guidance for R&D of antibiotics in China and abroad

55 I A B ]
CFDA PUHE 25 YPKPDH S AR5 5 5 U (Z47w) 2017.8
PR 5T 0 FEAC A 4 3 S () AR B ) 2017.8
BB 2P 18 B P BR85S U (0L AiE 5K B A 2017.8
CHUMEE % 2P RIS B 3 D) (9 _EAE SR 25 LA 2017.8
U 25T R SRR AR 3 R 2015.4
U 2Pl PRAR I B A i 3 SR 2015.4
HUEE 259k 95 %50 PR B TH BR8-S 2012.5
FAZE RN AT A B I R 2 S B B 25 W i PR 4 3 S ) 2012.5
B- P L AT 7R B0 25 2R S 7 AR AR TR BN 2006.2
FDA Antibacterial therapies for patients with an unmet medical needfor the treatment of serious bacterial diseases 2017.8
Microbiological data forsystemic antibacterial drug products—development, analysis, and presentation 2016.8
Bacterial vaginosis: Developing drugs for treatment guidance for industry (draft) 2016.7
Vulvovaginal candidiasis: Developing drugs for treatment (draft) 2016.6
Uncomplicated gonorrhea: Developing drugs for treatment 2015.8
Complicated urinary tract infections: Developing drugs for treatment 2015.2
Complicated intra-abdominal infections: Developing drugs for treatment 2015.2
Hospital-acquired bacterial pneumonia and ventilator-associated bacterial pneumonia: Developing drugs for treatment  2014.5
Community-acquired pneumonia—developing antimicrobial drugs for treatment 2014.1
Acute bacterial skin and skin structure infections: Developing drugs for treatment 2013.10
Acute bacterial sinusitis—developing antimicrobial drugs for treatment 2012.10
Guidance for industry acute bacterial sinusitis: Developing drugs for treatment 2012.10
Acute bacterial otitis media: Developing drugs for treatment 2012.10
Acute bacterial exacerbations of chronic bronchitis in patients with chronic obstructive pulmonary disease:  2012.9
Developing antimicrobial drugs for treatment
Antibacterial drug products: Use of noninferiority studies to support approval 2010.11
Helicobacter pylori-associated duodenal ulcer disease in adults: Developing drugs for treatment (draft) 2009.10
Updating labeling for susceptibility test information in systemic antibacterial drug products and antimicrobial ~ 2009.6
susceptibility testing devices
Clinical evaluation of anti-infective drugs (systemic) 1977.9
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PP, A AH < F8 5 )5 U (Nonclinical Safety Evaluation
of Drug or Biological Combinations). & 77 #l|7| i % 4=
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LR, EPNEETTE A, LTI E 17X
ZRB I UAE R CHE AR e EE, SR E AL
R HE N 24 35 22T A

JEFDAK W B A 77§14 3R 00 R /A 95 16 A
KAa RN, AR S 245 ML AE 5 5 P AE R IE R AT
FT W FLR AT . R, HASE A HI 2500
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TSR RE . AT EE . SO ERRE . iR
FERRTE AL, AR B A (KA B < [ (minimal inhibitory
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() 200 T () B Y PR A I, X6 % ol I 2R B- A I e g
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YL, RBRIERG, g, B EE 2. M SR T5A
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2y H AR NTEBOE NHEbR A o AN [R)E BOAE BN FF
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