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Clinical Microbiology Reviewer: Avery Goodwin, Ph.D
NDA NDA 209363
Applicant Name: Symbiomix Therapeutics
Drug Names: Secnidazole Oral Granules

SYM-1219

Molecular Formula:  C7H11N3O3
Chemical Structure:

Dosage Forms 
(Route of Administration):

Granules to be  sprinkled 
on soft food for oral administration

Dosage Strength: 2 g dose
Proposed Indication: Bacterial Vaginosis (BV)

Remarks:

This NDA submission may be approved provided the Applicant makes the proposed 
changes in the microbiology subsection of the proposed package insert.

FDA’s version of the microbiology section of the label:

12.1 Mechanism of Action

Secnidazole is an antimicrobial drug. [See  (12.4)]

12.4 Microbiology

Mechanism of Action

Secnidazole is a 5-nitroimidazole antimicrobial. 5-nitroimidazoles enter the 
bacterial cell as an inactive prodrug where the nitro group is reduced by bacterial 
enzymes to radical anions. It is believed that these radical anions interfere with 
bacterial DNA synthesis of susceptible isolates.

Resistance

The development of resistance to secnidazole by bacteria associated with bacterial 
vaginosis was not examined. Bacterial isolates exhibiting reduced in vitro 
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susceptibility to metronidazole also show reduced susceptibility to secnidazole. The 
clinical significance of such an effect is unknown.

Antibacterial Activity 

Culture and sensitivity testing of bacteria are not routinely performed to establish 
the diagnosis of bacterial vaginosis [see Indications and Usage (1.4)]; standard 
methodology for the susceptibility testing of potential bacterial pathogens, 
Gardnerella vaginalis or Mobiluncus spp. has not been defined.

The following in vitro data are available but their clinical significance is unknown.  
Secnidazole is active in vitro against most  of the following organisms 
reported to be associated with bacterial vaginosis:

Bacteroides spp.

Gardnerella vaginalis

Prevotella spp.

Mobiluncus spp. 

Megasphaera-like type I/II

Executive Summary:

Secnidazole is a 5-nitroimidazole that is structurally similar to metronidazole and 
tinidazole. Typically, under anaerobic conditions some microbial nitroreductases are 
capable of reducing 5-nitroimidizole to radical anions; these anions disrupt nucleic acid 
synthesis leading to microbial cell death.  

The in vitro activity of secnidazole was evaluated against some bacterial isolates associated 
with bacterial vaginosis (Anaerococcus tetradius, Atopobium vaginae, Finegoldia magna, 
Gardnerella vaginalis, Mageeibacillus indolicus, Mobiluncus spp., Peptoniphilus spp., 
Bacteroides spp., Porphyromonas spp., Prevotella spp., and Megasphaera-like bacteria). The 
MIC90 of secnidazole were similar to metronidazole and tinidazole for all bacterial species 
studied.  Additionally, secnidazole does not appear to have an effect on lactobacilli. 

Mechanism of Action

Secnidazole is a member of the class of 5-nitroimidazole antimicrobial agents. It is similar in 
structure to metronidazole (Figure 1) and tinidazole and like metronidazole it enters the 
cell via diffusion as an inactive prodrug. Typically, bacteria contain several different 
nitroreductases including flavin and ferredoxin reductases that may exhibit nitroreductase 
activity. Most bacterial nitroreductases are of the oxygen-insensitive type and are capable of 
reducing 5-nitroimidazole compounds through sequential two-electron reductions, 
resulting in nitroso intermediates and hydroxylamine end products.  Under anaerobic 
conditions, the nitro group of 5-nitroimidazoles is reduced by ferredoxin to a radical anion 
form that exerts the primary antimicrobial activity. The anion from reduced metronidazole 
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has been shown to disrupt nucleic acid leading to DNA degradation in a metronidazole-
sensitive isolate of Bacteroides distasonis and H. pylori under anaerobic conditions.  The 
disruption in DNA synthesis leads to death of the bacterial cell. 

Figure 1: Chemical Structure of secnidazole and metronidazole

The Applicant has not submitted data showing the mechanism of action of secnidazole, but 
hypothesized that the mechanism of action of secnidazole should be similar to that of 
metronidazole due to their structural similarities. The redox activation of metronidazole is 
illustrated in Figure 2 as an example. 

Figure 2: Redox activation of metronidazole under anaerobic conditions
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Mechanisms of Resistance

Genes governing resistance to 5-nitroimidazole class of compounds may be transferred via 
plasmids from a metronidazole resistant bacterium to one that is susceptible.  In 
Bacteroides spp., metronidazole resistance is governed by the nimA, C and D genes. Other 
proposed mechanisms of resistance to 5-nitroimidazole agents, though poorly 
characterized, may include drug efflux, and decreased activity of ferredoxin. The generation 
of resistant isolates and the frequency of secnidazole resistance in bacteria associated with 
bacterial vaginosis were not investigated. 

Antimicrobial Spectrum of Activity:

Secnidazole, a member of the 5-nitroimdazole class of antimicrobial agents, is being 
developed to treat bacterial vaginosis. The in vitro activity of secnidazole was evaluated 
against some anaerobic bacterial and microaerophilic isolates (Anaerococcus tetradius, 
Atopobium vaginae, Finegoldia magna, Gardnerella vaginalis, Mageeibacillus indolicus, 
Mobiluncus spp., Peptoniphilus spp., Bacteroides spp., Porphyromonas spp., Prevotella spp., 
and Megasphaera-like bacteria) thought to be associated with bacterial vaginosis. Studies 
used to establish the in vitro spectrum of activity of secnidazole followed the standard agar 
dilution test method described by CLSI (CLSI M11-A7, 2007; CLSI M11-A8, 2012; CLSI-
M11S1, 2009) for evaluating the susceptibility of anaerobes to antibacterial agents.

The activity of secnidazole was compared to that of metronidazole and tinidazole, both 
currently used to treat BV (Table 1). Secnidazole, as expected, did not have in vitro activity 
against Candida spp. Secnidazole is active against G. vaginalis; however, MIC90 values for 
metronidazole and tinidazole were 2 and 4-folds, respectfully, more active than secnidazole.  
Secnidazole is also active in vitro against Bacteroides species and Prevotella species 
however, the clinical significance of this is not known. Megasphaera-like bacteria have been 
described as being strongly associated with BV.  The in vitro data suggests that this gram 
negative microorganism is susceptible to secnidazole and the other nitroimidazole 
comparators.

Please note that the taxonomy of many of the bacteria thought to be associated with 
bacterial vaginosis has changed; therefore, it is problematic to compare the present in vitro 
susceptibility results to those of previously published studies. 
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Table 1: Summary of Activity of Secnidazole, Metronidazole, and Tinidazole Against 
BV-associated Pathogens

Lactobacilli

Lactobacilli are the predominant component of the normal flora in the healthy vagina and 5- 
nitroimidazoles (such as metronidazole) are known to be poor inhibitors of these 
organisms. Both secnidazole and metronidazole demonstrated very poor activity against 
the lactobacilli tested. 

Effect of Variation in Standard Susceptibility Test Parameters

Under standard test conditions, secnidazole MIC values were within established CLSI 
quality control ranges for all test organisms (CLSI M100-S26). In most cases, variation in 
standard test conditions did not impact the activity of secnidazole, with the exception of 
medium pH where some effect was observed. At elevated pH (pH 8.0) secnidazole MIC 
values were 4-fold higher than at standard pH (pH 7.3) for B. fragilis ATCC 25285 and B. 
thetaiotaomicron ATCC 279741 and were 8-fold higher than at standard pH for E. lenta 
ATCC 43055. At low pH (5.0), secnidazole MIC values were 4-fold lower than at standard pH 
for C. difficile ATCC 700057 and were 4-fold higher than at standard pH for B. 
thetaiotaomicron ATCC 279741. 
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Reviewers comment:

These results indicate that the reference agar dilution susceptibility method appear to be 
acceptable in determining the susceptibility of anaerobes to secnidazole; however, pH 
needs to be controlled as illustrated in the CLSI M11 document. 

Establishment of Quality Control Ranges

The establishment of in vitro agar dilution susceptibility testing quality control (QC) testing 
of secnidazole was conducted in accordance with the CLSI M23-A3 document. The Tier 1 
study evaluated the activity of secnidazole against multiple independent inocula of B. 
fragilis ATCC 25285, B. thetaiotaomicron ATCC 29747, and G. vaginalis ATCC 14018 by agar 
dilution and broth microdilution. The Tier 2 study was used to establish QC ranges for the 
following isolates when testing secnidazole by reference agar dilution method: (B. fragilis 
ATCC 25285, B. thetaiotaomicron ATCC 29747, C. difficile ATCC 700057, and E. lenta ATCC 
43055). All agar dilution ranges reported were approved by the Subcommittee for 
Antimicrobial Susceptibility Testing of CLSI. A summary of the approved ranges and results 
is shown in Table 2. 

Table 2: CLSI-Approved Secnidazole Agar Dilution Quality Control Ranges

Clinical Study:

Two pivotal studies, Study SYM-1219-201 and Study SYM-1219-301, were conducted to 
evaluate the safety and efficacy of secnidazole in the treatment of women with bacterial 
vaginosis. Study SYM-1219-201 evaluated two dose levels (1 g and 2 g). Study SYM-1219-
301 evaluated a single dose level of SYM-1219 (2 g). Patients in Study SYM-1219-201 were 
randomized in a 1:1:1 ratio to receive a single oral administration of SYM-1219 1 g, SYM-
1219 2 g, or placebo; patients in Study SYM-1219-301 were randomized in a 2:1 ratio to 
receive a single oral administration of SYM-1219 2 g or placebo on Study Day 1. Both dose 
levels were administered as a one-time dose. The SYM-1219 Oral Granules contains active 
secnidazole 2 g. 
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Study population:

In the two studies, diagnosis of BV was based upon both the Amsel criteria, for which 
patients had to fulfill all four criteria, and the Nugent score, as follows: 

1. Had a clinical diagnosis of bacterial vaginosis, defined as meeting all of the following 
criteria: 
a. Off-white (milky or gray), thin, homogeneous vaginal discharge 
b. Vaginal pH ≥ 4.7 
c. Presence of Clue cells of ≥ 20% of the total epithelial cells on microscopic 

examination of the vaginal saline wet mount 
d. A positive 10% potassium hydroxide (KOH) Whiff test. 

2. Had a Gram stain slide Nugent score ≥ 4 at the Baseline visit (Study Day 1) (Note: 
These results were not available at the time of randomization).

Study Endpoints:

In both studies, the primary endpoint was Clinical Outcome Responder defined by 
resolution of clinical criteria for BV, i.e., a patient who had improved with all of the 
following: 

1) Normal vaginal discharge. 

2) Negative 10% KOH Whiff test. 

3) Clue cells less than 20% of the total epithelial cells on microscopic examination of 
the vaginal wet mount using saline. 

In both studies, the primary endpoint of Clinical Outcome Responder was assessed at 
TOC/EOS visit (Day 21-30). In Study SYM-1219-301, Clinical Outcome Responder was 
assessed at the Interim visit (Day 7-14) as a secondary endpoint. 

Study Conclusion:

The clinical study suggests that secnidazole is well tolerated and appear to represent a 
therapeutic option for the treatment of bacterial vaginosis. 

Applicant’s  version of the microbiology section of the label:

12.4 Microbiology

Mechanism of Action

Secnidazole is a 5-nitroimidazole .
5-nitroimidazoles enter the  cell as inactive prodrugs where the nitro group is reduced to 

 radical anions  
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The following in vitro data are available but their clinical significance is unknown.  Secnidazole is 
active in vitro against most  of the following organisms  reported to be 
associated with bacterial vaginosis:

Bacteroides spp.
Gardnerella vaginalis
Prevotella spp.
Mobiluncus spp. 
Megasphaera-like type I/II 

 

Antibacterial: Culture and sensitivity testing of bacteria are not routinely performed to establish the 
diagnosis of bacterial vaginosis [see Indications and Usage (1.4)]; standard methodology for the 
susceptibility testing of potential bacterial pathogens, Gardnerella vaginalis or Mobiluncus spp. has 
not been defined.

 Resistance

The development of resistance to secnidazole by bacteria associated with bacterial vaginosis  not 
 examined.

Bacterial  exhibiting reduced in vitro susceptibility to metronidazole also show reduced 
susceptibility to secnidazole. The clinical significance of such an effect is not known.
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