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Simple Summary: This paper aims to review all current pre-clinical and clinical evidences about the 
therapeutic potential and possible drawbacks of using common antibiotics in synergy with current anticancer 
treatments 

Abstract: Intratumoral microbiota, the diverse community of microorganisms residing within tumor tissues, 
represent an emerging and intriguing field in cancer biology. These microbial populations are distinct from the 
well-studied gut microbiota, offering novel insights into tumor biology, cancer progression, and potential 
therapeutic interventions. Recent studies have explored the use of certain antibiotics to modulate intratumoral 
microbiota and enhance the efficacy of cancer therapies, showing promising results. Antibiotics can alter 
intratumoral microbiota’s composition, which may have a major role in promoting cancer progression and 
immune evasion. Certain bacteria within tumors can promote immunosuppression and resistance to therapies. 
By targeting these bacteria, antibiotics can help create a more favorable environment for chemotherapy, 
targeted therapy and immunotherapy to act effectively. Some bacteria within the tumor microenvironment 
produce immunosuppressive molecules that inhibit the activity of immune cells. The combination of antibiotics 
and other cancer therapies holds significant promise for creating a synergistic effect and enhancing the immune 
response against cancer. In this review we analyze several preclinical studies that have been conducted to 
demonstrate the synergy between antibiotics and other cancer therapies and discuss possible clinical 
implications. 
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1. Introduction 
Antibiotics belonging to the class of intercalating agents are already part of standard treatment 

of different types of hematological and solid tumors. Their anticancer effect has been recognized in 
causing single or double-strand DNA breaks by the release of reactive oxygen species (ROS) and by 
trapping topoisomerase II. The most utilized drugs in this class are anthracyclines in breast cancers 
and sarcomas, bleomycin in testis cancer and mitomycin C and D in anal squamous cell carcinomas 
[1]. 

Antibiotic treatment is known for modulating gut microbiota and augmenting the efficacy of 
chemotherapy in various types of cancers, especially those of gastrointestinal tract. In retrospective 
studies conducted by Imai et al., patients with colorectal and gastric cancer who were treated with 
different types of antibiotics for other non-oncological reasons and received chemotherapy with 
oxaliplatin, another conventional drug for standard treatments of gastrointestinal cancers, had 
favorable results in terms of response rate and progression-free survival [2,3]. Modulation of gut 
microbiota with antibiotics could also reduce the neuropathic pain caused by chemotherapy, a 
debilitating neurological symptom that is difficult to control even with conventional analgesic drugs, 
demonstrating that gut microbiota could be involved in the pathogenesis of neuropathic pain [4]. 

Apart from the role of the gut microbiota, recent research has revealed that tumors are not sterile 
environments. Various studies have documented the presence of bacteria, fungi and viruses within 
different tumor types [5–11]. The composition of intratumoral microbiota varies significantly between 
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tumor types and even among patients with the same type of cancer. Tumor’s microbiota varies also 
relatively to the tumor stages, indicating that different microbial populations may play a specific 
different roles in the cancer’s natural history [12,13]. This diversity suggests that intratumoral 
microbiota may be influenced by multiple factors, including the tumor microenvironment (TME), the 
host immune response and the prior treatments.  

Intratumoral microbiota can even contribute to cancer resistance by producing 
immunosuppressive molecules or recruiting regulatory immune cells, thereby helping the tumor 
evade immune surveillance; by metabolizing chemotherapeutic drugs, reducing their efficacy; by 
creating biofilms within tumors that can act as physical barriers, preventing the penetration of 
chemotherapeutic agents [14–16]. 

The interaction between intratumoral microbiota and cancer cells is complex and multifaceted. 
Microbes within tumors can influence cancer progression through several mechanisms: 1) the host 
immune response modulation, either enhancing anti-tumor immunity or promoting immune evasion 
by the tumor; 2) the alteration of nutrient availability and the metabolic environment within the 
tumor, potentially affecting cancer cell growth and survival; 3) the direct interaction between bacteria 
and cancer cells, influencing cellular behaviors such as proliferation, apoptosis and invasion [17–19]. 
As an example, Fusobacterium nucleatum, an anaerobic gram-negative oral commensal bacterium, is 
known for having a key role in promoting tumorigenesis of several tumor types, particularly in 
colorectal cancer (CRC) and pancreatic ductal adenocarcinoma (PDAC), by modulating specific 
signaling pathways [20–24]. There is also evidence that the same bacterium is one of the components 
of the TME most responsible for promoting metastasis and in developing acquired resistance to 
chemotherapy and immunotherapy in CRC [25–27]. 

By altering the intratumoral microbiota, antibiotics can make the tumor more susceptible to 
chemotherapy, highlighting a promising combinatorial approach that may lead to a more effective 
reduction of tumor burden and an increased survival rate. In one notable example, 
Gammaproteobacteria (Escherichia Coli) have been shown to metabolize gemcitabine, a common 
chemotherapeutic drug utilized in the treatment of cholangiocarcinoma, bladder and pancreatic 
cancer, leading to drug resistance. For this reason many preclinical studies are focusing on the 
potential combinatorial approaches to increase gemcitabine’s anticancer effect [28–30]. Another well-
known combinatorial strategy has been explored in order to improve the efficacy of chemotherapy 
combined with metronidazole [31]. Metronidazole has been used in combination with other therapies 
to disrupt the intratumoral microbiota and improve therapeutic outcomes. Metronidazole targeting 
Fusobacterium Nucleatum, the principal component of CRC microbiota, is able to suppress tumor 
relapse and liver metastasis by regulating gut microbiota in experimental mice [32]. With this 
rationale, a prospective double-blind randomized clinical trial is now ongoing with the aim of 
confirming the positive effect of long-term administration of metronidazole in terms of the reduction 
of the incidence of liver metastasis following surgery in patients with CRC [33]. 

Interestingly, even common anticancer drugs could have effects on various microbiota. For 
instance, the fluoropyrimidine drug 5-fluorouracil (5-FU), a very common chemotherapeutic drug 
utilized in gastro-intestinal and head-neck cancers, has an antimicrobial effect against Fusobacterium 
Nucleatum [34].  

In this review we have searched for preclinical studies which have analyzed and tested the 
antimicrobial and anticancer activity of various common and/or new antibiotics and how they can be 
applied with cancer therapies. 

We have collected and reviewed studies highlighting the potential synergistic effects of 
antibiotics and current cancer therapies. We are also aware that treatment with antibiotics could be 
the cause of various adverse effects, such as intestinal dysbiosis with diarrhea, due to the inhibition 
of advantageous bacterial groups, such as Lactobacillus and Bifidobacterium,  and therefore their 
application in the clinical practice may be problematic and may require treatment or prophylaxis, for 
example by combining probiotics and prebiotics [1,35] 
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Figure 1. Main common antibiotic classes and specific molecules involved in this study. Their bioavailability in 
various body districts and complex interaction with different composition of local microbiota make very difficult 
to predict their antitumor and systemic effects. Empirical pre-clinical and clinical evidences have therefore been 
critically analyzed in this manuscript. 

2. Synergy of Antibiotics with Chemotherapy 
Many preclinical studies have reported a synergistic effect between various antibiotics and 

chemotherapeutic drugs in different types of cancers [36–43].  

Quinolones 
Fluoroquinolones, a common class of broad-spectrum antibiotics which inhibit topoisomerases, 

have been investigated for their potential to disrupt microbial biofilms within tumors, thereby 
enhancing the penetration and efficacy of chemotherapeutic agents.  

As they are the most prescribed antibiotics in genito-urinary (GU) infections, ciprofloxacin and 
levofloxacin have also been studied in bladder and prostate cancer cell lines. Both of them have 
exhibited toxic effects on tested cell lines and have led to an increase in late apoptotic cells and an 
inhibition of cell cycle, mainly in the S phase [44]. In addition to the possibility of using them in a 
supportive therapy, quinolones can also have an important role in preventing relapses, especially for 
bladder cancer [45].  

Ciprofloxacin has also been employed in many preclinical studies to confirm that quinolones 
have a synergistic effect with chemotherapeutic drugs in GU cancers [36–38]. Another preclinical 
study has evaluated ciprofloxacin for its ability to reverse multidrug resistance (MDR) caused by the 
overexpression of ABCB1, one of the major drug efflux transporters. Ciprofloxacin significantly 
potentiated the cytotoxic effects of ABCB1 substrates in ABCB1-overexpressing cells. Furthermore, 
ciprofloxacin increased the intracellular accumulation and decreased the efflux of [3H]-paclitaxel 
without altering the expression of ABCB1 [39]. Ciprofloxacin has also been used in preclinical studies 
with melanoma [46], breast cancer [47] and pancreatic cancer (together with moxifloxacin) [40], 
demonstrating that it can trigger apoptosis through the activation of different signaling pathways, 
depending on the tumor type, and it can sensitize tumor cells to chemotherapy.  

A recent preclinical study showed that ciprofloxacin inhibited liver tumor cells growth and 
proliferation by promoting macrophage polarization toward the M1 inflammatory type. This was 
seen by monitoring the expression of CD86 (inflammation marker on the macrophages’ surface) and 
the production of inflammatory cytokines (TNFα and IL-1β), both augmented during the treatment 
with ciprofloxacin [48]. This is one of the few studies that demonstrates and underlines the 
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importance of the anticancer effect of an antibiotic not only on tumor cells, but also on tumor 
microenvironment.  

A phase II randomized clinical trial is now ongoing with the aim to confirm a superior antitumor 
effect and a benefit in survival with the addition of levofloxacin to the standard first line treatment 
with gemcitabine and nanoparticle-albumin-binding (nab)-paclitaxel for stage IV pancreatic 
adenocarcinoma [49].  

Dual function lipophilic fluoroquinolones [50] and new triazole ciprofloxacin hybrid 
compounds with an antimicrobial, antiproliferative and antioxidant function  have been tested to 
exploit the anticancer properties of quinolones. In a preclinical study Alaaeldin et al. developed a 
chemically derived ciprofloxacin chalcone and found it to significantly inhibited proliferation, colony 
formation and cellular migration, promoted the expression of apoptotic proteins (p53, PUMA, 
NOXA) and downregulated epithelial-mesenchymal transition (EMT) against MCF-7 and MDA-MB-
231 breast cancer cell lines [51]. These studies pointed to this class of antibiotics to create “smart 
drugs” as cytotoxic as conventional chemotherapeutic drugs, but with less side effects. 

Tetracyclines 
In recent years, research on tetracycline antibiotics has gradually further elucidated their 

anticancer effects. Evidence indicates that they have anticancer properties and are able to impact 
cancer progression through different mechanisms, such as anti-proliferation, anti-metastasis, and 
promotion of autophagy or apoptosis.  

As an example, tigecycline has been used against gastric cancer and multiple myeloma 
preclinical models and induced cellular autophagy through the conversion of microtubule-associated 
protein light chain 3-I (LC3I) to LC3II and the fragmentation of autophagic substrate sequestrosome-
1 (SQSTM1)/p62 [52,53]. In another study, Jia et al demonstrated that tigecycline could cause a 
reduction of B-cell lymphoma-2 (Bcl-2) levels in NSCLC cancer cell lines [54]. Tigecycline has also 
been studied in pancreatic adenocarcinoma [55] and in melanoma [56], which has inhibited EMT 
through the downregulation of E2 cycline and the complex p21 CIP1/Waf1 respectively. Several 
preclinical studies have also demonstrated the capacity of tigecycline to interfere with cellular 
metabolism, induce mitochondrial dysfunction and inhibit mitochondrial translation [57–59]. 

Another example is doxycycline, which has been reported to modulate the tumor 
microenvironment, support the activation of antitumor immune response and reduce drug resistance 
and protumorigenic bacteria. Many preclinical studies have shown its potential to induce cellular 
apoptosis [60], impair mitochondrial function [61–63] and inhibit migration and invasion by 
reversing the EMT process and downregulating matrix metallo-proteinases secretion (MMP-2, MMP-
9) [64]. Doxycycline can also affect the integrins/focal adhesion kinase (FAK) pathway, which is a key 
mechanism for developing metastasis in breast cancer, pancreatic cancer and melanoma [65–67]. 
Phosphatidylinositol 3-kinase (PI3K)/Akt and Wnt/β-catenin are two other signaling pathways 
involved in processes of cellular growth, proliferation and metastasis inhibited both by tigecycline 
and doxycycline [68–75].  

Minocycline may inhibit the NF-kB’s pathway, as demonstrated in ovarian cancer preclinical 
models [76,77]. 

It is important to highlight that, for these three tetracycline antibiotics, there is evidence that they 
can also enhance sensitivity to chemotherapeutic drugs in various types of cancer [41–43,78]. 

Moreover, in a preclinical study conducted by Akhunzianov et al. using a breast cancer MCF-7 
cell line model it was demonstrated that the application of five antibiotics (tetracycline, doxycycline, 
azithromycin, erythromycin and chloramphenicol) could effectively inhibit breast cancer cell growth, 
but their killing mechanism was defective in hypoxic conditions, underlining that this condition is an 
obstacle not only for anticancer immune response, but also for antibiotics [79]. 

Macrolides 
Macrolides, a group of broad-spectrum widely used antibiotics, have been studied for their 

property of inhibiting autophagy and mitophagy, self-digestive processes that maintain cellular 
homeostasis by recycling intracellular components. While in normal cells autophagy plays a role of 
scavenger by removing damaged mitochondria that produce ROS and thus it is important to prevent 
tumorigenesis, in cancer cells it seems to have an adjuvant role in terms of adaptation to hostile 
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environment conditions, like hypoxia. Therefore, blocking autophagy has become a new strategy for 
impairing the metabolism of cancer cells in a critical point and this strategy can be realized thanks to 
macrolides (azithromycin the most utilized). This has been demonstrated in various types of solid 
tumors, like head and neck, lung and pancreatic cancer cell lines [80–83]. 

Clarithromycin has been tested with cisplatin, a common drug applied in various types of 
cancer, in vitro and in vivo against ovarian cancer cell lines; it has been found that clarithromycin 
reduces tumor growth by limiting endogenous antioxidant enzyme expression and increasing the 
levels of ROS, thereby potentiating the cytotoxic effect of cisplatin [84].  

Chloramphenicol 
Chloramphenicol, a gram-negative targeting antibiotic, is able to induce autophagy; in a 

preclinical study conducted by Hsu et al. chloramphenicol decreased the levels of hypoxia inducible 
factor 1 (HIF-1α), vascular endothelial growth factor (VEGF) and glucose transporter 1 (GT-1) and 
induced autophagy in non-small cell lung cancer cell lines [85]. Even in glioblastoma patient-derived 
stem-like cells, chloramphenicol was able to induce ferroptosis, which could be the underlying 
mechanism through which it acts [86]. 

Salinomycin 
The ionophore and coccidiostat salinomycin, developed to target Gram-positive bacteria (in 

particular methicillin-resistant Staphylococcus Aureus and Epidermidis), has shown anticancer activity, 
attributed to the lysosomal iron sequestration and permeabilization and the mechanism of 
ferroptosis, due to the release of ROS [87–89]. Moreover, it has been shown to inhibit angiogenesis 
and reduce breast cancer growth in vitro and in vivo [90] and to modulate epigenetic mechanisms in 
colon cancer cell lines [91]. 

Cephalosporins 
Tumor sensitivity to cisplatin was enhanced by cefotaxime, a third-generation cephalosporin, by 

favoring the extrinsic apoptotic signaling pathway in nasopharyngeal carcinoma [92].  

3. Synergy of Antibiotics with TKIs 
A synergistic effect between antibiotics and tyrosine-kinase inhibitors (TKIs) has also been 

described. Given that many TKIs induce autophagy in cancer cells regardless of their original target 
and considering the cytoprotective role that assume autophagy for cancer cells, blocking TKI-induced 
and proteasome inhibitors-induced autophagy with macrolides enhances the cytotoxicity via non-
apoptotic cell death [81,83,93–97]. Another preclinical study conducted by Chen et al. on lung cancer 
cell lines resistant to EGFR-TKIs demonstrated that lymecycline, a semisynthetic derivative of 
tetracycline was able to reverse cancer cell’s resistance to icotinib, an EGFR-targeting TKI, by 
inhibiting EGFR phosphorylation and growth factor receptor-bound protein 2 (GRB2)-mediated 
AKT/ERK/STAT3 signaling pathways, resulting in a synergistic effect with these two drugs [98]. 

Two novel targets have been identified by the group of Kositza et al. on bladder cancer cell lines 
T24, RT112 and UMUC3: MCM6 and KIFC1 are two of the targetable genes that confer resistance to 
CDK4/6 inhibitors, and the combination of palbociclib and other MCM6/KIFC1 inhibitors, including 
ciprofloxacin, resulted in a synergistic effect in terms of delayed tumor’s growth [99].  

Also, the blood brain barrier penetration of sunitinib has been shown to be improved by co-
administration with ciprofloxacin [100]. 

4. Synergy of Antibiotics with Immunotherapy 
Despite some preclinical evidence, there is little evidence about the synergistic effect between 

antibiotics and current immunotherapies in the clinics, in particular monoclonal antibodies 
PD1/PDL1 inhibitors.  

A synergistic effect between antibiotics and adoptive cell therapy has not been described, but in 
this field antibiotics could be applied as modulators; as an example, doxycycline was tested in a 
preclinical study with CD147-targeting CAR-T cells against hepatocarcinoma and it effectively 
controlled CAR-T cells’ toxicity and facilitated their effector activity [101]. 
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Many preclinical studies have demonstrated a potentiated immune response against cancer with 
the administration of certain antibiotics. For example, doxycycline increases the MHC-I expression 
on tumor cells surface (one of their mechanisms of immune evasion) by inhibiting autophagy, 
therefore it provides the reactivation of the immune system and the rationale of a potential 
combinatorial therapy with immunotherapeutic drugs [102]. Moreover, the interaction between 
various tetracyclines antibiotics and peripheral T cells from healthy donors enhanced T-cell 
cytotoxicity through granzyme B production and CD8+ T cells proliferation, ameliorating their 
infiltration in lung cancer tumor tissues, indicating another potential antibiotics’ combination with 
immunotherapy [103]. 

The combination of antibacterial molecules against Fusobacterium nucleatum, with the increased 
knowledge of the molecular mechanisms involved in oncogenesis, Padma et al. individuated the 
fibroblast activation protein-2 (Fap2) of Fusobacterium nucleatum as an important antigen for 
developing a colorectal cancer vaccine [104]. Also, the polysaccharide D-galactose-β(1-3)-N-acetyl-D-
galactosamine (Gal-GalNAc) from CRC tissues has proven to be a promising antigen targetable with 
a dendritic cell (DC)-based vaccine against CRC cells, adjuvanted by the action of tubeimuside I, a 
saponin substance that inhibited intracellular Fusobacterium nucleatum’s infection [105]. 

On the other side, antibiotic-induced gut microbiota dysbiosis affects the efficacy of various 
cancer treatments, in particular immunotherapy. Some studies have documented a detrimental effect 
of commonly used antibiotics on immunotherapies, such as ICIs and CAR-T cells [106,107]. 
Considering the frequent infectious diseases and the consequent abuse of common antibiotics, this is 
a considerable issue for patients affected by tumors that could be treated with immunotherapies, and 
adding other antibiotic in synergy with immunotherapeutic drugs could worsen the outcome for 
these patients. For this reason, further studies are needed to clarify whether the drawbacks outweigh 
the advantages concerning this combination. 

Table 1. Synergy of common antibiotics with anticancer treatments. 

 Chemotherapy Targeted therapy Immunotherapy 

Quinolones 
Reverse MDR by altering 

ABCB1 expression, induce 
apoptosis 

Delay tumor’s growth by 
MCM6/KIFC1 inhibition in 

combination with Palbociclib and 
improve sunitinib penetration 

through the blood-brain barrier 

/ 

Tetracyclines 

Inhibit phosforilation signaling 
pathways, induce 

autophagy/apoptosis and 
mitochondrial damage, inhibit 

EMT, MMPs and NF-kB 
pathway 

Inhibit EGFR phosphorylation and 
GRB2 signaling pathway 

Potentiate 
immune 

response and 
CAR-T cells 
activity by 
inhibiting 
autophagy 

Macrolides 

Induce autophagy and increase 
platinum sensitivity by limiting 

endogenous antioxidant 
enzyme expression and 

increasing the levels of ROS 

Block TKIs-induced autophagy / 

Metronidazol
e 

Targets Fusobacterium 
Nucleatum and regulates gut 

microbiota 
/ / 

Chloramphen
icol 

Induces autophagy and 
decrease the levels of HIF-1α, 

VEGF and GT-1 
/ / 

Salinomycin 
Induces ferroptosis, inhibits 
angiogenesis and modulates 

epigenetic mechanisms 
/ / 
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Cephalospori
nes 

Promote extrinsic apoptotic 
signaling  

/ / 

5. Innovative Antibiotic Strategies 
Given that the majority of cancerogenic bacteria are intracellular, to enhance the 

intracytoplasmic delivery of metronidazole into PDAC cells infected by Fusobacterium Nucleatum, 
Duncan et al. combined metronidazole treatment with electro-antibacterial therapy (EAT), an 
electroporation technique based on electric pulses that increases the permeability on infected cells 
[108]. This combinatorial technique led to the elimination of 99% bacteria composition and could 
represent a new paradigm for pancreatic cancer therapy. The rationale of this study is based on 
previous works that investigated the possibility to facilitate antibiotic action and bacterial inactivation 
[109–111].  

Nanotechnology is an active and promising field and will help researchers to design antibiotic-
based nanoplatform structures with the aim to increase the chemosensitivity and the cytotoxicity of 
cancer cells or to potentiate the immune response [102,112–115]. Antibiotic nanoparticles have been 
developed with the aim to enhance the infiltration inside tumor masses and to kill bacteria inside 
tumor cells. Gao et al. combined metronidazole and fluorouridine with nanoparticles to obtain a 
synergistic effect with a dual targeting action on both cancer cells and intratumoral microbiota, 
showing impressive results in terms of infiltration capacity and balance maintenance of the patient’s 
microbiota [116].  

Size-tunable nanogels for metronidazole targeting Fusobacterium Nucleatum have also been 
proposed as an innovative strategy to potentiate antibiotic action [108–111,117]. In an innovative 
preclinical study on Fusobacterium nucleatum-infected CRC model zinc-imidazolate frameworks 
with doxorubicin loading and folate grafting mixed with metronidazole and encapsulated in size-
tunable nanogels were applied. This particular technique permitted a prolonged retention of this 
product inside the infected tumor cells and promoted a dual-responsive cascade drug release with 
impressive results [117]. Nanomedicine’s techniques on various types of cancer are also being applied 
to salinomycin [118–123].  

Metal complexes with antioxidant and antimicrobial properties have been for long used to treat 
skin infections in medicine. Silver complexes with antimicrobial and antifungal agents have shown 
interesting results in vitro against various types of cancer not only because of their high selectivity 
and cytotoxicity against bacterial and tumor cells, but also for their safety and biocompatibility [124–
132]. Strategies for antibacterial-enhanced chemotherapy and immunotherapy are currently under 
active research [112–114]. 

The activity of certain antibiotics upon mitochondria, which has been researched by the group 
of Lisanti and others as essential for cancer cell stemness, could be the subject of important future 
research. Acting upon microorganisms and mitochondria, antifungals such as miconazole or 
itraconazole [108–113] as well as other substances, could act as metabolic modulators [139] and could 
impair the metastatic process, reduce malignant mutations with poor prognosis and inhibit the 
immortal phenotype of cancer cells [63,140–143]. 

6. Clinical Trials 
Currently, there are several clinical trials ongoing covering various antibiotics, including 

clarithromycin, doxycycline, metronidazole, ciprofloxacin, azithromycin, levofloxacin, and 
tigecycline. Table 2 showcases an intriguing array of active clinical trials exploring the repurposing 
of antibiotics for oncology, reflecting promising but preliminary efforts, warranting further robust 
research to validate findings and define optimal clinical contexts for antibiotic use in oncology. 
Antibiotics like metronidazole and ciprofloxacin are being evaluated for their ability to alter gut 
microbiota to improve immunotherapy or chemotherapy outcomes. Macrolides like clarithromycin 
and azithromycin are explored for their anti-inflammatory and immune-modulating roles, 
particularly in hematological malignancies. Doxycycline is highlighted for its potential to target 
cancer stem cells, particularly in breast cancer. Many trials combine antibiotics with 
chemotherapeutic agents (e.g., gemcitabine, nab-paclitaxel) or novel treatments (e.g., CAR T-cell 
therapy), suggesting synergy between antibiotics and standard or emerging treatments. If proven 
effective, antibiotic repurposing could offer cost-effective, widely accessible adjunctive therapies for 
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cancer, leveraging decades of safety data for these drugs. However, there is a need for caution to 
avoid long-term antimicrobial resistance and other unintended consequences. 

Table 2. Ongoing clinical trials repurposing antibiotics. 

NCT Number Title Conditions Country_PI Drug_INN PhaseCode 

ChiCTR20000
29245 

The efficacy and safety of the 
combination of transcatheter 
arterial chemoembolisation 

with metronidazole in 
hepatocellular carcinoma 

Hepatocellu
lar 

carcinoma 
China 

Metronidaz
ole Other 

ChiCTR18000
14946 

Thalidomide, Clarithromycin 
and Dexamethasone Regimen 

for Patients With Newly 
Diagnosed Multiple Myeloma 

Multiple 
Myeloma China Clarithromy

cin Other 

ChiCTR-IOR-
17010695 

The significance of minimal 
residual disease exmination 

on the multiple myeloma 
maintain treatment 

Multiple 
myeloma China 

Clarithromy
cin Other 

ACTRN12620
000815965 

Phase II Trial of Doxycycline 
with Radiotherapy for Rectal 

Cancer 

Rectal 
Cancer;Canc
er - Bowel - 

Back 
passage 

(rectum) or 
large bowel 

(colon) 

New 
Zealand 

Doxycycline Phase 2 

NCT05462496 

Modulation of the Gut 
Microbiome With 

Pembrolizumab Following 
Chemotherapy in Resectable 

Pancreatic Cancer 

Pancreatic 
Cancer 

United 
States 

Ciprofloxaci
nMetronida

zole 
Phase 2 

NCT04523987 

A Pilot Study of Ciprofloxacin 
Plus Gemcitabine and Nab-
Paclitaxel Chemotherapy in 

Patients With Metastatic 
Pancreatic Ductal 
Adenocarcinoma. 

Metastatic 
Pancreatic 

Ductal 
Adenocarcin

oma 

Singapore Ciprofloxaci
n Phase 1 

NCT02387203 

Antibiotic Treatment and 
Long-term Outcomes of 

Patients With Pseudomyxoma 
Peritonei of Appendiceal 

Origin 

Pseudomyx
oma 

Peritonei|A
ppendiceal 
Neoplasms 

United 
States 

Clarithromy
cin 

Phase 2 

NCT01745588 

Autologous Stem Cell 
Transplant With 

Pomalidomide (CC-4047®) 
Maintenance Versus 

Continuous Clarithromycin/ 
Pomalidomide / 

Dexamethasone Salvage 
Therapy in Relapsed or 

Refractory Multiple Myeloma 

Multiple 
Myeloma 

United 
States 

Clarithromy
cin 

Phase 2 
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NCT04302324 

A Phase II Study of 
Daratumumab, 
Clarithromycin, 

Pomalidomide And 
Dexamethasone (D-ClaPd) In 
Multiple Myeloma Patients 

Previously Exposed to 
Daratumumab 

Multiple 
Myeloma|R

efractory 
Multiple 

Myeloma|R
elapse 

Multiple 
Myeloma 

United 
States 

Clarithromy
cin 

Phase 2 

NCT02542657 

Ixazomib With 
Pomalidomide, 

Clarithromycin and 
Dexamethasone in Treating 

Patients With Multiple 
Myeloma 

Myeloma 
United 
States 

Clarithromy
cin Phase 1/2 

NCT04287660 

Study of BiRd Regimen 
Combined With BCMA CAR 

T-cell Therapy in Newly 
Diagnosed Multiple Myeloma 

(MM) Patients 

Multiple 
Myeloma China 

Clarithromy
cin Phase 3 

NCT01559935 

Carfilzomib, Clarithromycin 
(Biaxin®), Lenalidomide 

(Revlimid®), and 
Dexamethasone (Decadron®) 

[Car-BiRD] Therapy for 
Subjects With Multiple 

Myeloma 

Multiple 
Myeloma 

United 
States 

Clarithromy
cin 

Phase 2 

NCT02343042 
Selinexor and Backbone 
Treatments of Multiple 

Myeloma Patients 

Multiple 
Myeloma 

United 
States 

Clarithromy
cin Phase 1/2 

NCT03031483 

Clarithromycin + 
Lenalidomide Combination: a 

Full Oral Treatment for 
Patients With 

Relapsed/Refractory 
Extranodal Marginal Zone 

Lymphoma 

Mucosa 
Associated 
Lymphoid 

Tissue 
(MALT) 

Lymphoma 

Italy Clarithromy
cin 

Phase 2 

NCT02875223 

A Safety and Efficacy Study of 
CC-90011 in Participants With 

Relapsed and/or Refractory 
Solid Tumors and Non-
Hodgkin's Lymphomas 

Lymphoma, 
Non-

Hodgkin|N
eoplasms 

France 
Itraconazole 
Rifampicin Phase 1 

NCT03076281 

Metformin Hydrochloride 
and Doxycycline in Treating 

Patients With Head and Neck 
Squamous Cell Carcinoma 
That Can Be Removed by 

Surgery 

Larynx|LIP
|Oral 

Cavity|Phar
ynx 

United 
States Doxycycline Phase 2 

NCT01820910 

Phase II Trial of First-line 
Doxycycline for Ocular 
Adnexal Marginal Zone 
Lymphoma Treatment 

Marginal 
Zone 

Lymphoma 
of Ocular 
Adnexal 

United 
States Doxycycline Phase 2 
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NCT03116659 CTCL Directed Therapy 
Lymphoma, 

T-Cell, 
Cutaneous 

United 
States 

Doxycycline Phase 1 

NCT04264676 

Study of Oral Metronidazole 
on Postoperative 

Chemotherapy in Colorectal 
Cancer 

Colorectal 
Cancer 
Stage 

II|Colorecta
l Cancer 
Stage III 

China Metronidaz
ole 

Phase 1 

NCT05720559 

Early Blocking Strategy for 
Metachronous Liver 

Metastasis of Colorectal 
Cancer Based on Pre-hepatic 

CTC Detection 

Preventive 
Effect of 

Quintuple 
Therapy on 
Metachrono

us Liver 
Metastases 
in Patients 

With 
Colorectal 

Cancer 

China Metronidaz
ole Phase 2 

NCT05774964 

Quintuple Method for 
Treatment of Multiple 

Refractory Colorectal Liver 
Metastases 

For Patients 
With 

Colorectal 
Cancer 
Liver 

Metastases 
Who Were 
Not Able to 

Curative 
Surgical 

Resection.Fo
cused on the 
Treatment 
Effect With 

the 
Quintuple 

Method 

China Metronidaz
ole 

Phase 2 

NCT06126731 
Combination Study of 

Antibiotics With 
Enzalutamide (PROMIZE) 

Metastatic 
Castration-
Resistant 
Prostate 
Cancer 

(mCRPC) 

United 
Kingdom 

Ciprofloxaci
nMetronida

zole 
Phase 1/2 

2020-003152-
33 

A phase II trial of long-term 
intravenous treatment with 
bi-weekly Azithromycin in 

patients with gastric 
lymphoma of the mucosa 

associated lymphoid tissue 
(MALT-lymphoma) 

gastric 
MALT 

Lymphoma 
Austria Azithromyci

n 
Phase 2 

2019-004074-
25 

A Phase II Open-Label 
Randomized COntrolled Pre-

We 
investigated Italy 

Azithromyci
n Phase 2 
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Surgical Feasibility Study of 
Antibiotic COmbinations in 

Early Breast Cancer 

, in a 
population 
of patients 
with breast 
cancer, the 
combined 
effect of 

azithrocyn, 
docyciclin 

and vitamin 
C on 

biomarkers 
associated 
with cell 

proliferation 

2016-000871-
26 

Studio di Fase II, 
randomizzato, in aperto, 

controllato di fattibilit&iquest; 
dell&iquest;impiego di 
doxiciclina nel tumore 

mammario in stadio precoce 

Breast 
cancer - 

Stage 1-2 to 
or Stage 3 

that is 
candidate 

for primary 
surgery 

Italy Doxycycline Phase 2 

ChiCTR21000
47608 

Clarithromycin added to 
pomadomide-

cyclophosphamide-
dexamethasone (Cla-PCd)  

versus pomadomide 
cyclophosphamide-

dexamethasone (PCd) in 
relapsed or refractory 
multiple myeloma: a 

prospective, multicentre, 
randomised, controlled 

clinical trial 

Multiple 
Myeloma 

China Clarithromy
cin 

Phase 4 

ChiCTR21000
46201 

A prospective, multicenter, 
randomized, controlled study 

on whether long-term oral 
antibiotics can effectively 
reduce the incidence of 

postoperative tumor 
recurrence and metastasis in 

patients with colorectal cancer 

colorectal 
cancer 

China Metronidaz
ole 

Not 
available/Missi

ng 

RPCEC000003
67 

Doxycycline for prostate 
cancer 

Prostate 
cancer;Prost

atic 
Neoplasms;

Genital 
Neoplasms, 
Male;Uroge

nital 
Neoplasms 

Mexico Doxycycline Phase 2 
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;Prostatic 
Diseases;Ge

nital 
Diseases, 

Male ;Male 
Urogenital 
Diseases 

ChiCTR21000
54650 

A phase II clinical study 
evaluating the efficacy and 

safety of Fruquintinib 
combined with azithromycin 

liposome in patients with 
Platinum resistant ovarian 

cancer 

Ovarian 
cancer 

China Azithromyci
n 

Phase 4 

JPRN-
jRCTs0212300

05 

A randomized phase 2 study 
assessing the efficacy and 

safety of levofloxacin added 
to the GEM/nabPTX 

combination therapy in 
patients with advanced 

pancreatic cancer(T-
CORE2201) 

pancretic 
cancer Japan Levofloxaci

n Phase 2 

ACTRN12623
001164684 

Assessing treatment 
effectiveness of the 

'Repurposing-Drugs-in-
Oncology' (ReDO) protocol 

for cancer: The ReDO cancer 
treatment study 

Cancer; 
<br>Cancer;

Cancer - 
Any cancer 

Australia Doxycycline Other 

NCT02874430 

Metformin Hydrochloride 
and Doxycycline in Treating 

Patients With Localized 
Breast or Uterine Cancer 

Breast 
Carcinoma, 
Endometrial 

Clear Cell 
Adenocarcin

oma, 
Endometrial 

Serous 
Adenocarcin

oma, 
Uterine 
Corpus 
Cancer, 
Uterine 
Corpus 

Carcinosarc
oma 

United 
States 

Doxycycline Phase 2 

NCT04063189 

Clinical Trial of 
Clarithromycin, 

Lenalidomide and 
Dexamethasone in the 
Treatment of the First 

Relapsed Multiple Myeloma 

Multiple 
Myeloma in 

Relapse 
China 

Clarithromy
cin Phase 2 
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NCT02575144 GEM-CLARIDEX: Ld vs BiRd 
Multiple 
Myeloma Spain 

Clarithromy
cin Phase 3 

NCT03962920 
Personalized Treatment of 

Urogenital Cancers Depends 
on the Microbiome 

Microbial 
Disease 

Denmark Tigecycline Other 

NCT06452394 
NEODOXy: Targeting Breast 

Cancer Stem Cells With 
Doxycycline 

Breast 
Cancer 

Switzerland Doxycycline Phase 2 
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