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METRONIDAZOLE-DARNITSA

Qualitative and quantitative composition:

active substance: metronidazole;

1 ml of solution contains 5 mg metronidazole;

List of excipients sodium chloride, sodium hydrogen phosphate dodecahydrate, citric acid
monohydrate, water for injections.

Pharmaceutical form. Solution for injection.
Main physical and chemical properties: clear colorless or slightly yellowish liquid.

Pharmacotherapeutic group:
Antibacterials for systemic use. Imidazole derivatives. Metronidazole.
ATC code JO1X DO1.

Pharmacological properties.

Pharmacodynamic properties.

The active substance of the medicinal product is metronidazole - a nitroimidazole derivative
antifungal agent. Metronidazole is able to penetrate into microorganisms and under anaerobic
conditions forms nitrous radicals by the microbial pyruvate-feredoxine oxidoreductase with oxidation
of ferredoxin and flavodoxin. Nitroso radicals form adducts with base pairs of the DNA, thus leading
to breaking of the DNA chain and consecutively to cell death.

The minimum inhibitory concentration (MIC) of metronidazole is set by the European Committee on
Antimicrobial Susceptibility Testing, the breakpoints separating susceptible (S) from resistant
organisms (R) are as follows:

Gram-positive anaerobes (S: <4 mg/ml, R> 4 mg/ml);

Gram-negative anaerobes (S: <4 mg/ml, R >4 mg/ml).
List of sensitive and resistant microorganisms:

Susceptible species

Anaerobes

Bacteroides fragilis

Clostridium difficile®

Clostridium perfringens°A

Fusobacterium spp.°

Peptoniphilus spp.°

Peptostreptococcus spp.°

Porphyromonas spp.°

Prevotella spp.




Veillonella spp.°
Bifidobacterium>>resistant (70 %)
Bilophila
Eubacterium
Other microorganisms
Entamoeba histolytica®
Gardnerella vaginalis®
Giardia lamblia®
Trichomonas vaginalis®
Species for which acquired sensitivity may be a problem
Gram-negative aerobes
Helicobacter pylori
Inherently resistant organisms (All obligate aerobes)
Gram-positive aerobes
Enterococcus spp.
Staphylococcus spp.
Streptococcus spp.
Actinomyces
Gram-negative aerobes
Enterobacteriaceae
Haemophilus spp.
Gram-positive anaerobes
Propionibacterium acnes
Gram-negative anaerobes
Mobiluncus
° In primary literature, standard reference books and therapy recommendations susceptibility of the respective strains

is assumed.
A Only to be used in patients with allergy to penicillin.

Pharmacodynamic properties:

Metronidazole is widely distributed in body tissues after injection. Protein binding is less than 20 %,
the apparent volume of distribution is 36 litres. Metronidazole appears in most body tissues and fluids
including bile, bone, cerebral abscess, cerebrospinal fluid, liver, saliva, seminal fluid, and vaginal
secretions, and achieves concentrations similar to those in plasma. It also diffuses across the placenta,
and is found in breast milk of nursing mothers in concentrations equivalent to those in serum.
Metronidazole is metabolised in the liver by side-chain oxidation and glucuronide formation. Its
metabolites include an acid oxidation product, a hydroxy derivative and glucuronide. The major
metabolite in the serum is the 2-hydroxymethylmetronidazole metabolite, the major metabolite in the
urine is the acid metabolite.

Approximately 80% of the substance is excreted in urine with less than 10% in the form of the
unchanged medicinal product substance. Small quantities are excreted via the liver. Elimination half-
life is 8 (6-10) hours.

Renal insufficiency delays excretion only to an unimportant degree.

Delayed plasma clearance and prolonged serum half-life (up to 30 h) is to be expected in severe liver
disease.

Clinical particulars.
Therapeutic indications
Treatment and prevention of infections caused by microorganisms, which are sensitive to
metronidazole (mainly anaerobic bacteria):
— central nervous system infections (including brain abscess, meningitis);
— lung and pleural infections (including necrotizing pneumonia, aspiration pneumonia, lung
abscess);
— endocarditis;



— infections of the digestive tract and abdominal cavity (including peritonitis, liver abscess,
infections after operations on the colon or rectum, purulent lesions of the abdominal or pelvic
cavity);

— gynecological infections (including endometritis after hysterectomy or cesarean section,
febrile fever, septic abortion);

— infections of the ENT organs and oral cavity (including Simanovsky - Plaut -

Vincent sore throat);

— bone and joint infections (including osteomyelitis);

— gas gangrene;

— septicemia with thrombophlebitis.

The prophylaxis of post-operative infections where anaerobic bacteria are expected to be causative
pathogens (gynecologic and intra-abdominal operations).

In a mixed aerobic and anaerobic infection, antibiotics appropriate for the treatment of the aerobic
infection should be used in addition.

National and international guidelines for the proper use of antimicrobials should be considered when
using metronidazole.

Contraindications.

Hypersensitivity to metronidazole, other nitroimidazole derivatives or to other components of the
medicinal product, organic lesions of the central nervous system, diseases of the blood system, liver
failure (if necessary, prescribe high doses of the medicinal product).

Interaction with other medicinal products and other forms of interaction

During the concomitant administration of medicinal product with other medicinal products, the
following is possible:

Amiodarone - QT interval prolongation and torsade de pointes have been reported; it may be
appropriate to monitor QT interval on the ECG if amiodarone is used in combination with
metronidazole, if they experience symptoms that could indicate the occurrence of torsade de pointes
such as dizziness, palpitations, or syncope, - should be advised to seek medical attention.
Barbiturates - may increase the hepatic metabolism of metronidazole, reducing its plasma half-life to
3 hours.

Busulfan, carbamazepine, lithium, fluorouracil - increase the plasma concentrations of the latter;
caution is to be exercised when metronidazole is administered simultaneously with lithium salts,
because under metronidazole therapy raised serum concentrations of lithium have been observed.
Due to the potential for severe toxicity and mortality associated with elevated busulfan plasma levels,
concomitant use with metronidazole should be avoided.

Disulfiram - simultaneous administration of disulfiram may cause states of confusion or even
psychotic reactions, combination of both agents must be avoided; metronidazole should not be used
in patients who have been taking disulfiram in the last two weeks;

Tacrolimus - coadministration with metronidazole may increase the blood concentrations of
tacrolimus. Tacrolimus - coadministration with metronidazole may increase the blood concentrations
of tacrolimus. Tacrolimus blood levels and renal function should be checked frequently and the
dosage adjusted accordingly, particularly following initiation or discontinuation of metronidazole
therapy in patients who are stabilized on their tacrolimus regimen;

Cyclosporine - during simultaneous therapy with cyclosporine and metronidazole there is a risk for
increased serum concentrations of cyclosporine. Frequent monitoring of cyclosporine and creatinine
IS required.

Contraceptive drugs - some antibiotics can, in some exceptional cases, decrease the effect of
contraceptive pills by interfering with the bacterial hydrolysis of steroid conjugates in the intestine
and hereby reduce the re-absorption of unconjugated steroid, therefore the plasma levels of the active
steroid decrease. This unusual interaction can occur in women with a high excretion of steroid
conjugates through the bile. There are case reports of oral contraceptive failure in association with
different antibiotics, e.g. Ampicillin, amoxicillin, tetracyclines and also metronidazole.
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Mycophenolate mofetil - may reduce the oral bioavailability, close clinical and laboratory monitoring
for evidence of diminished immunosuppressive effect of mycophenolic acid is recommended during
concomitant therapy with anti-infective agents.

Coumarin derivatives - may potentiate the anticoagulant effect of these and increase the risk for
bleeding as a consequence of decreased hepatic degradation. If possible, their combined use should
be avoided. It is recommended that the dose of the oral anticoagulant be adjusted while taking
metronidazole and for 8 days after discontinuation. No interactions with heparin-type anticoagulants
have been reported. However, anticoagulant activity should be constantly monitored;

Phenytoin - inhibits the metabolism of concurrently administered phenytoin, i.e. the plasma
concentration of phenytoin is increased, on the other hand, the efficacy of metronidazole is reduced.
Primidone - accelerates the metabolism of metronidazole, leads to a decrease in plasma
concentrations;

Cimetidine - may reduce the elimination of metronidazole in isolated cases and subsequently lead to
increased metronidazole concentrations in serum.

effect on paraclinical tests: metronidazole can immobilize treponema, leading to a false-positive
Nelson test.

Metronidazole inhibits alcohol dehydrogenase and other enzymes that oxidize ethanol.

Alcohol should be avoided during metronidazole therapy for at least 48 hours after the end of
treatment, due to the possibility of adverse reactions such as dizziness and nausea (disulfiram-like
effect).

Special warnings and precautions for use.

In patients with severe liver damage or impaired haematopoiesis (e.g. Granulocytopenia), with active
or chronic severe disorders of the peripheral or central nervous system metronidazole should only be
used if its expected benefits clearly outweigh potential hazards.

Convulsive seizures and peripheral neuropathy characterized by numbness or paresthesia of the
extremities may occur during the use of the medicinal product.

The appearance of abnormal neurological signs demands the prompt evaluation of the benefit/risk
ratio of the continuation of therapy.

Medicinal product treatment may be accompanied by severe hypersensitivity reactions (including
anaphylactic shock). In the case of severe hypersensitivity reactions treatment must be discontinued
immediately and established emergency treatment must be initiated.

Severe persistent diarrhoea occurring during treatment or during the subsequent weeks may be due
to pseudomembranous colitis (in most cases caused by Clostridium difficile) (see section
“Undesirable effects). This intestinal disease, precipitated by the antibiotic treatment, may be life-
threatening and requires immediate appropriate treatment. Anti-peristaltic medicinal products must
not be given.

Prolonged therapy with metronidazole may be associated with bone marrow depression, leading to
an impairment of haematopoiesis. Manifestations see section “Undesirable effects”. Blood cell counts
should be carefully monitored during prolonged therapy.

If leukopenia develops, treatment should be continued only if the expected benefit far outweighs the
potential risk.

The duration of therapy with metronidazole or medicinal products containing other nitroimidazoles
should not exceed 10 days.

Only in specific elective cases and if definitely needed, the treatment period may be extended,
accompanied by appropriate clinical and laboratory monitoring. Repeat therapy should be restricted
as much as possible and to specific elective cases only. These restrictions must be observed strictly
because the possibility of metronidazole developing mutagenic activity cannot be safely excluded and
because in animal experiments an increase of the incidence of certain tumours has been noted.
Metronidazole interferes with the enzymatic-spectrophotometric determination of aspartate
aminotransferase (AST), alanine aminotransferase (ALT), lactate dehydrogenase (LDH),
triglycerides and glucose hexokinase resulting in decreased values (possibly down to zero).



Metronidazole may affect the determination of liver enzymes when measuring NADH by the constant
flow method, which is based on determining the end point of reduction of reduced NADH. Unusually
low liver enzyme concentrations, including zero values, have been noted.

The medicinal product is for single use only. Any unused solution should be discarded.

Important information about excipients.

This medicinal product contains sodium compounds. Caution should be exercised when using in
patients on a sodium-controlled diet.

Fertility, pregnancy and lactation

The safety of the use of metronidazole during pregnancy has not sufficiently been demonstrated. In
particular, reports on the use during early pregnancy are contradictory. Some studies indicated an
increased rate of malformations. In animal studies with metronidazole no teratogenicity was
observed.

During the first trimester, metronidazole should only be used to treat severe life-threatening
infections, if there is no safer alternative.

During the second and third trimester, metronidazole may also be used to treat other infections if its
expected benefits clearly outweigh any possible risk, however, short, high-dose regimens should not
be used in these situations.

Since metronidazole is secreted into breast milk, nursing should be stopped during therapy. Also after
the end of the therapy with metronidazole, nursing should not be resumed before another 2 — 3 days
because of the prolonged half-life period of metronidazole.

Effects on ability to drive and use machines

Patients should be warned about the potential for drowsiness, dizziness, confusion, hallucinations,
convulsions or transient visual disorders, and are advised not to drive or operate machinery if these
symptoms occur. This effect is mostly manifested at the beginning of treatment.

Posology and method of administration.

The medicinal product is administered as a slow intravenous infusion (i.e. a maximum of 100 ml for
at least 20 minutes, usually for 1 hour).

The medicinal product can be diluted before administration by adding other medicinal products or
solutions for dilution, such as 0.9% sodium chloride solution for infusion or 5% glucose solution for
infusion.

Antibiotics that are prescribed at the same time should be administered separately.

The dose should be adjusted according to the individual patient's response to treatment, his age and
weight, as well as the type and severity of the disease.

The following dosing instructions should be followed.

Treatment.

Adults and children over 12 years old.

The usual dose is 500 mg every 8 hours. In the presence of medical indications at the beginning of
treatment it is possible to appoint a loading dose of 15 mg/kg of body weight.

Children aged 2 to 12 years.

The usual dose is 7-10 mg/kg body weight every 8 hours, which corresponds to a daily dose of 20-
30 mg/kg body weight.

Patients with renal impairment.

There is no need to adjust the dose of the medicinal product (see section ‘“Pharmacological
properties”).

Patients with hepatic impairment.

Patients with severe hepatic impairment may require dose adjustment due to a prolongation of its
half-life and a decrease in plasma clearance (see section "Pharmacological properties™).

The duration of treatment depends on its effectiveness. In most cases, a 7-day course will suffice. If
clinically indicated, treatment may be continued (see section “Special warnings and precautions for
use”).



Pre- and postoperative prevention.

Adults and children over 11 years old.

The usual dose is 500 mg. Metronidazole should be completed approximately 1 hour before surgery.
The medicinal product is re-administered in the same dose after 8 and 16 hours.

Children aged 2 to 11 years.

The usual dose is 15 mg/kg body weight. Metronidazole should be completed approximately 1 hour
before surgery. The medicinal product is re-administered at a dose of 7.5 mg/kg body weight after
8 and 16 hours.

Children.
Medicinal product is used for children starting from 2 years.

Overdose.

Symptoms: development of undesirable effects described below.

Treatment: If required, metronidazole can be effectively eliminated by haemodialysis. There is no
specific treatment or antidote. If an overdose is suspected, symptomatic and supportive treatment
should be prescribed.

Undesirable effects

Undesirable effects are mainly associated with prolonged use or high doses. The most commonly
observed effects include nausea, abnormal taste sensations and the risk of neuropathy in case of long
term treatment.

Eye disorders: visual disorders, diplopia, myopia, ocular crisis (isolated cases).

Respiratory, thoracic and mediastinal disorders: sinusitis, pharyngitis, asthma.

Gastrointestinal disorders: nausea, vomiting, diarrhea, glossitis and stomatitis, belching with a bitter
taste, pain and heaviness in the epigastric region, loss of appetite, metallic taste in the mouth, coated
tongue, pancreatitis (isolated cases), oral mucositis, abdominal spasm, constipation.

Hepatobiliary disorders: hepatobiliary disorders, abnormal liver enzymes and bilirubin, abnormal
liver function tests, hepatitis, jaundice. These symptoms are reversible and usually disappear after
treatment or discontinuation of the medicinal product.

Renal and urinary disorders: dark urine (due to the release of the metabolite metronidazole), dysuria,
cystitis and urinary incontinence.

Nervous system disorders: irritability, headache, dizziness, drowsiness or insomnia, convulsions,
peripheral neuropathy (symptoms of which are paresthesias, pain, heaviness and tingling in the
extremities), encephalopathy, development of subacute cerebellar syndrome (symptoms of which are
ataxia, dysarthria, gait disturbance, nystagmus) tremor).

If seizures or signs of peripheral neuropathy or encephalopathy appear, the attending doctor should
be informed immediately.

Psychiatric disorders state of confusion, irritability, depression, psychotic disorders, including
hallucinations, depressed mood, decreased libido.

Cardiac disorders: changes in the electrocardiogram, similar to the alignment of the T wave,
hypotension.

Blood and lymphatic system disorders: leukopenia, granulocytopenia, thrombocytopenia,
agranulocytosis, aplastic anemia.

Be sure to have regular blood counts during long-term use of the medicinal product.

Immune system, skin and subcutaneous tissue disorders: mild to moderate hypersensitivity reactions,
including skin reactions (itching, urticaria, erythema multiforme), angioneurotic edema, drug-
induced fever, severe systemic hypersensitivity reactions (anaphylaxis to anaphylactic shock);
Stevens-Johnson syndrome (isolated reports), Lyell's syndrome (individual reports).

Severe reactions, such as Stevens-Johnson syndrome and Lyell's syndrome, require immediate
therapeutic intervention.

Musculoskeletal and connective tissue disorders: arthralgia, myalgia.

Reproductive system and breast disorders: dysmenorrhea.
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General disorders and administration site conditions: hyperemia, venous irritation (up to
thrombophlebitis) after intravenous administration, itching, pain, pustular rash; weakness.

Infections and invasion: genital superinfections (caused by Candida), pseudomembranous colitis,
which may occur during or after therapy and manifests itself in the form of severe persistent diarrhea.
The description of urgent treatment is given in the section "Special warnings and precautions for use".

Reporting of suspected adverse reactions

Reporting suspected adverse reactions after registration of the medicinal product is an important
procedure. This allows for continued monitoring of the benefit/risk ratio for the respective medicinal
product. Healthcare providers should be informed of any suspected adverse reactions through the
national alert system.

Shelf life 3 years.

Special precautions for storage

Store in the original package at a temperature not exceeding 25 °C. Do not freeze.
Keep out of the reach of children.

Nature and contents of container.
100 ml in a vial; 1 vial in a pack; 100 ml in vials.

Category of release.
Prescription only medicine

Manufacturer PrJSC “Pharmaceutical firm “Darnitsa”.

The manufacturer’s location and address of the place of business.
13, Boryspilska Street, Kyiv, 02093, Ukraine.

Date of last revision.
29.05.2019



