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ACTION AND CLINICAL PHARMACOLOGY 
Amikacin is a semi-synthetic aminoglycoside antibiotic which exhibits activity primarily against 
gram-negative organisms, including Pseudomonas. It is a bactericidal antibiotic affecting bacterial 
growth by specific inhibition of protein synthesis in susceptible bacteria. 
 
Pharmacokinetics: Amikacin is readily available and rapidly absorbed via the IV and IM routes of 
administration. The mean serum half-life is 2.2 hours with a mean renal clearance rate of 1.24 
mL/kg/min. No accumulation is associated with dosing at 12 hour intervals in individuals with a 
normal renal function. 
 
In 36 neonates, after IM or IV administration of 7.5 mg/kg every 12 hours, the mean serum half-life is 
5.4±2.0 hours and the mean peak serum level is 17.7±5.4 mcg/mL. No accumulation has been 
observed for a dosing period of 10 to 14 days. After an IM dose of 7.5 mg/kg to 8 neonates, the mean 
peak serum level was reached at 32 minutes. 
 
Amikacin is not metabolized; small amounts (1 to 2% of the dose) are excreted in the bile, while the 
remainder 98 to 99% is excreted in the urine via glomerular filtration.  The mean human serum protein 
binding is 11% over a concentration range of 5 to 50 mcg/mL of serum. The volume of distribution 
of amikacin is 25 to 30% of body weight. Amikacin pharmacokinetics remain linear over the entire 
dosage range studies (0.5 mcg/kg to 9 mg/kg). 
 
Tolerance studies in normal volunteers revealed amikacin to be well tolerated locally following 
repeated IM dosing. When given at maximally recommended doses, no ototoxicity or nephrotoxicity 
was reported. There is no evidence of drug accumulation with repeated dosing for 10 days when 
administered according to recommended doses. 
 
A dose of 7.5 mg/kg was administered to healthy women prior to therapeutic abortion and sterilization 
by hysterectomy. Amikacin reached a peak concentration of 8 mcg/g in the fetal lung and 16.8 
mcg/g in the fetal kidney. No antibiotic activity was found in the fetal liver. 
 
INDICATIONS AND CLINICAL USE 
Amikacin Sulfate Injection USP is indicated in the short-term treatment of serious infections due to 
susceptible strains of Pseudomonas species, Escherichia coli, Proteus species, Klebsiella - Enterobacter 
- Serratia species, Providencia species, Salmonella species, Citrobacter species and Staphylococcus 
aureus. 
 
Clinical effectiveness has been shown in bacteremia, septicemia (including neonatal sepsis), 
osteomyelitis, septic arthritis; respiratory tract, urinary tract, intra-abdominal (including peritonitis) 
infections and soft tissue abscesses. 
 



 

Appropriate bacteriological studies should be performed in order to identify and determine the 
susceptibility of the causative organism. Relevant surgical procedures should be performed when 
indicated. 
 
To reduce the development of drug-resistant bacteria and maintain the effectiveness of Amikacin 
Sulfate Injection USP and other antibacterial drugs, Amikacin Sulfate Injection USP should be used 
only to treat infections that are proven or strongly suspected to be caused by susceptible bacteria. 
When culture and susceptibility information are available, they should be considered in selecting or 
modifying antibacterial therapy. In the absence of such data, local epidemiology and susceptibility 
patterns may contribute to the empiric selection of therapy. 
 
CONTRAINDICATIONS 
Amikacin Sulfate Injection USP is contraindicated in those patients with known allergy to amikacin or 
any components. 
 
A history of hypersensitivity or serious toxic reactions to aminoglycosides may contraindicate the use 
of any aminoglycoside because of the known cross-sensitivities of patients to drugs in this class. 
 
WARNINGS 
Patients receiving amikacin should be under close observation and evaluation because of the potential 
ototoxicity and nephrotoxicity associated with its use. Safety for treatment periods which are longer 
than 14 days has not been established. 
 
Neurotoxicity, manifested as vestibular and/or bilateral auditory ototoxicity, can occur in patients 
treated with aminoglycosides. The risk of aminoglycoside-induced ototoxicity is greater in patients 
with impaired renal function, and in those who receive high doses, or in those whose therapy is 
prolonged. High frequency deafness usually occurs first and can be detected only by audiometric 
testing. Vertigo may occur and may be evidence of vestibular injury. Other manifestations of 
neurotoxicity may include numbness, skin tingling, muscle twitching and convulsions. The risk of 
ototoxicity due to aminoglycosides increases with the degree of exposure to either persistently high 
peak or high trough serum concentrations. Patients developing cochlear or vestibular damage may not 
have symptoms during therapy to warn them of developing eighth nerve toxicity, and total or partial 
irreversible bilateral deafness or disabling aminoglycoside-induced ototoxicity is usually irreversible. 
 
Aminoglycosides are potentially nephrotoxic. The risk of nephrotoxicity is greater in patients with 
impaired renal function, and in those who receive high doses, or in those whose therapy is 
prolonged. 
 
Renal and eighth-cranial nerve function should be closely monitored especially in patients with known 
or suspected renal impairment at the onset of therapy, and also in those whose renal function is 
initially normal but who develop signs of renal dysfunction during therapy. Serum concentrations of 
amikacin should be monitored when feasible to assure adequate levels and to avoid potentially toxic 
levels. Urine should be examined for decreased specific gravity, increased excretion of proteins, and 
the presence of cells or casts. Blood urea nitrogen, serum creatinine, or creatinine clearance should be 
measured periodically. Serial audiograms should be obtained where feasible in patients old enough 
to be tested, particularly high risk patients. Evidence of ototoxicity (dizziness, vertigo, tinnitus, 
roaring in the ears, and hearing loss) or nephrotoxicity requires discontinuation of the drug or dosage 



 

adjustment. 
 
Concurrent and/or sequential systemic, oral, or topical use of other neurotoxic or nephrotoxic 
products, particularly bacitracin, cisplatin, amphotericin B, cephaloridine, paromomycin, viomycin, 
polymyxin B, colistin, vancomycin, or other aminoglycosides should be avoided. Other factors that 
may cause increase risk of toxicity are advanced age and dehydration. 
 
The concurrent use of amikacin with potent diuretics (ethacrynic acid, or furosemide) should be 
avoided since diuretics by themselves may cause ototoxicity.  In addition, when administered IV, 
diuretics may enhance aminoglycoside toxicity by altering antibiotic concentrations in serum and 
tissue. 
 
Neuromuscular blockade and respiratory paralysis have been reported following parenteral injection, 
topical instillation (as in orthopedic and abdominal irrigation or in local treatment of empyema), and 
following oral use of aminoglycosides. The possibility of respiratory paralysis should be considered if 
aminoglycosides are administered by any route, especially in patients receiving anesthetics, 
neuromuscular blocking agents such as tubocurarine, succinylcholine, decamethonium, or in patients 
receiving massive transfusions of citrate anticoagulated blood. If neuromuscular blockage occurs, 
calcium salts may reverse respiratory paralysis, but mechanical respiratory assistance may be necessary. 
 
Amikacin Sulfate Injection USP contains sodium bisulfite, a sulfite that may cause allergic-type 
reactions including anaphylactic symptoms and life-threatening or less severe asthmatic episodes in 
certain susceptible people. The overall prevalence of sulfite sensitivity in the general population is 
uncommon and probably low. Sulfite sensitivity is seen more frequently in asthmatic than in 
nonasthmatic subjects. 
 
If amikacin is used concurrently with other antibacterial agents to treat mixed or superinfections, it 
should not be physically mixed. Each agent should be administered separately in accordance with its 
recommended route of administration and dosage schedule. 
 
Gastrointestinal 
Clostridium difficile-associated disease 
Clostridium difficile-associated disease (CDAD) has been reported with use of many antibacterial 
agents, including amikacin. CDAD may range in severity from mild diarrhea to fatal colitis. It is 
important to consider this diagnosis in patients who present with diarrhea, or symptoms of colitis, 
pseudomembranous colitis, toxic megacolon, or perforation of colon subsequent to the administration 
of any antibacterial agent. CDAD has been reported to occur over 2 months after the administration of 
antibacterial agents. 
 
Treatment with antibacterial agents may alter the normal flora of the colon and may permit overgrowth 
of Clostridium difficile. C. difficile produces toxins A and B, which contribute to the development of 
CDAD. CDAD may cause significant morbidity and mortality. CDAD can be refractory to 
antimicrobial therapy. 
 
If the diagnosis of CDAD is suspected or confirmed, appropriate therapeutic measures should be 
initiated. Mild cases of CDAD usually respond to discontinuation of antibacterial agents not directed 
against Clostridium difficile. In moderate to severe cases, consideration should be given to 
management with fluids and electrolytes, protein supplementation, and treatment with an antibacterial 
agent clinically effective against Clostridium difficile. Surgical evaluation should be instituted as 
clinically indicated, as surgical intervention may be required in certain severe cases. (see ADVERSE 



 

REACTIONS). 
 
PRECAUTIONS 
Aminoglycosides are quickly and almost totally absorbed when they are applied topically, except to the 
urinary bladder, in association with surgical procedures. Irreversible deafness, renal failure and death 
due to neuromuscular blockage have been reported following irrigation of both small and large surgical 
fields with an aminoglycoside preparation. 
 
The concurrent or serial use of other ototoxic or nephrotoxic agents should be avoided either 
systemically or topically because of the potential for additive effects. Increased nephrotoxicity has 
been reported following concomitant parenteral administration of aminoglycoside antibiotics and 
cephalosporins. Concomitant cephalosporin use may spuriously elevate creatinine serum level 
determinations. 
 
Ototoxicity 
A pre-treatment audiogram should be performed in patients with renal and pre- existing eighth 
nerve impairment and an audiogram should be repeated during therapy. When tinnitus or 
subjective hearing loss occurs in patients, the attending physician should strongly consider 
discontinuing treatment with amikacin (see WARNINGS). 
 
Nephrotoxicity 
Patients should be well hydrated during treatment and renal function should be assessed by the 
usual methods prior to starting therapy and daily during the course of treatment. A reduction of 
dosage (see DOSAGE) is required if evidence of renal dysfunction occurs such as presence of 
urinary casts, white or red cells, albuminuria, decreased creatinine clearance, decreased urine 
specific gravity, increased BUN, serum creatinine, or oliguria. If azotemia increases, or if a 
progressive decrease in urinary output occurs, treatment should be stopped. 
 
Elderly patients may have reduced renal function which may not be evident in routine screening 
tests such as BUN or serum creatinine. A creatinine clearance determination may be more 
useful. Monitoring of renal function in elderly patients during treatment with aminoglycosides is 
particularly important. 
 
Neurotoxicity 
Neuromuscular blockade and muscular paralysis have been demonstrated in laboratory animals 
given high doses of amikacin. The possibility of neuromuscular blockade and respiratory 
paralysis should be considered when amikacin is administered concomitantly with anesthetic or 
neuromuscular blocking drugs. If blockade occurs, calcium salts may reverse this phenomenon. 
 
Aminoglycosides should be used with caution in patients with muscular disorders such as 
myasthenia gravis or parkinsonism since these drugs may aggravate muscle weakness because of 
their potential curare-like effect on the neuromuscular junction. 
 
Susceptibility/Resistance 
Development of Drug-Resistant Bacteria 
Prescribing Amikacin Sulfate Injection USP in the absence of a proven or strongly suspected bacterial 
infection is unlikely to provide benefit to the patient and risks the development of drug- resistant 
bacteria. 



 

 
Pregnancy 
Aminoglycosides can cause fetal harm when administered to a pregnant woman. 
Aminoglycosides cross the placenta and there have been several reports of total irreversible, 
bilateral congenital deafness in children whose mothers received streptomycin during pregnancy. 
Although serious side effects to the fetus or newborns have not been reported in the treatment of 
pregnant women with other aminoglycosides, the potential for harm exists.  Reproduction studies 
of amikacin have been performed in rats and mice and revealed no evidence of impaired 
fertility or harm to the fetus due to amikacin.  There are no well controlled studies in pregnant 
women, but investigational experience does not include any positive evidence of adverse effects 
to the fetus. If this drug is used during pregnancy, or if the patient becomes pregnant while 
taking this drug, the patient should be apprised of the potential hazard to the fetus. 
 
Lactation 
It is not known whether this drug is excreted in human milk.  As a general rule, nursing should 
not be undertaken while a patient is receiving any drug, since many drugs are excreted in human 
milk. 
 
Children 
Aminoglycosides should be used with caution in premature and neonatal infants because of the 
renal immaturity of these patients and the resulting prolongation of serum half-life of these drugs. 
 
Other  
As with other antibiotics, the use of amikacin may result in overgrowth of non-susceptible 
organisms. If this occurs, appropriate therapy should be instituted. 
 
In vitro admixture of aminoglycosides with beta-lactam antibiotics (penicillins or cephalosporins) may 
result in significant mutual inactivation.  A reduction in serum activity may also occur when an 
aminoglycoside or penicillin-type drug is administered in vivo by separate routes. Inactivation of the 
aminoglycoside is clinically significant only in patients with severely impaired renal function. 
Inactivation may continue in specimens of body fluids collected for assay, resulting in inaccurate 
aminoglycoside readings. Such specimens should be properly handled (assayed promptly, frozen or 
treated with beta-lactamase). 
 
ADVERSE REACTIONS 
All aminoglycosides have the potential to induce ototoxicity, renal toxicity and neuromuscular 
blockade (see WARNINGS and PRECAUTIONS). These toxicities occur more frequently in 
patients with renal impairment, in patients treated with other ototoxic or nephrotoxic drugs, and in 
patients treated for longer periods and/or with higher doses than recommended. 
 
Nephrotoxicity 
Renal failure, abnormal urinalysis, including albuminuria, presence of red and white cells and granular 
casts; azotemia, hemoglobinuria, oliguria, elevated BUN or serum creatinine levels or a decrease in 
creatinine clearance. In most cases, these changes have been reversible when the drug has been 
discontinued. 
 



 

As would be expected with any aminoglycoside, reports of toxic nephropathy and acute renal failure 
have been received during postmarketing surveillance. 
 
Neurotoxicity/Ototoxicity 
Toxic effects on the eighth cranial nerve can result in hearing loss, loss of balance, or both. Amikacin 
primarily affects auditory function. Cochlear damage includes high frequency deafness and usually 
occurs before clinical hearing loss can be detected by audiometric testing. Tinnitus, vertigo, dizziness, 
nystagmus, fullness in ear, staggering, and partial (reversible to irreversible) deafness have been 
reported, usually associated with higher than recommended dosage. Rapid development of hearing 
loss may occur in patients with poor kidney function treated concurrently with amikacin and one of the 
rapidly acting diuretic agents given IV These have included ethacrynic acid, furosemide and mannitol. 
 
Neurotoxicity/Neuromuscular Blockage 
Acute muscular paralysis and apnea can occur following treatment with aminoglycoside drugs. 
 
Other 
The following adverse reactions of the drug have also been observed: skin rash, drug fever, nausea 
and vomiting, headache, paresthesia, arthralgia, hypomagnesemia, tremor, eosinophilia, anemia and 
hypotension. When administered IM, mild to severe pain at injection sites, as well as localized burning 
and erythema. Induration and sterile ulcers have been noted on rare occasions. Macular infarction 
sometimes leading to permanent loss of vision has been reported following intravitreous 
administration (injection into the eye) of amikacin. The following adverse effects have been observed 
although it is felt they are not drug-related: hematological changes including decrease in hematocrit 
and hemoglobin, thrombocytopenia, granulocytopenia/lymphocytosis; hepatic changes, including 
increased serum bilirubin, serum transaminases (AST, ALT), hepatic enzymes, and alkaline 
phosphatase; pruritus, upper gastrointestinal bleeding, diarrhea, fatigue, weakness, focal premature 
nodal and ventricular contractions, vasoconstriction, seizures, Bell's palsy, phlebitis  and 
thrombophlebitis. 
 
OVERDOSAGE  
Symptoms and Treatment 
In the event of overdosage or toxic reactions, peritoneal dialysis or hemodialysis will aid in the 
removal of amikacin from the blood. Amikacin levels are also reduced during continuous 
arteriovenous hemofiltration. In the newborn infant, exchange transfusion may also be considered. 
These procedures are of particular importance in patients with impaired renal function. 
 

For management of a suspected drug overdose, contact your regional Poison Control Centre 
immediately. 

 
DOSAGE AND ADMINISTRATION 
A maximum total adult dose of 15 g during a course of treatment by all recommended routes of 
administration should not be exceeded. Treatment should not exceed 1.5 g per day and should not be 
administered for longer than 10 days. In the unusual circumstance where treatment beyond 10 days or 
a dose larger than 1.5 g daily or 15 g total is considered, the use of Amikacin Sulfate Injection USP 
should be re-evaluated. If administration of Amikacin Sulfate Injection USP is prolonged, renal and 
auditory functions, and serum amikacin levels should be monitored daily. 
 
Whenever possible, amikacin concentrations in serum should be measured to assure adequate, but not 



 

excessive levels. It is desirable to measure both peak and trough serum concentrations intermittently 
during therapy. Peak concentrations (30 to 90 minutes after injection) above 35 mcg/mL and trough 
concentrations (just prior to the next dose) above 10 mcg/mL should be avoided. Dosage should be 
adjusted as indicated. 
 
At the recommended dosage level, uncomplicated infections due to amikacin-sensitive organisms 
should respond in 24 to 48 hours. If definite clinical response does not occur within 3 to 5 days, 
therapy should be stopped and the antibiotic susceptibility pattern of the invading organism  should be 
rechecked. Failure of the infection to respond may be due to resistance of the organism or to the 
presence of septic foci requiring surgical drainage. 
 
Administration in Patients with Impaired Renal Function 
In patients with impaired renal function, it is necessary to prolong the interval between doses. 
 
One suggested method for estimating dosage in patients with known or suspected diminished renal 
function is to multiply the serum creatinine concentration level (mg/100 mL) by 9 and to use the 
resulting figure as the interval (in hours) between doses (see below); e.g.: if the creatinine 
concentration is 2.0 mg/100 mL, the recommended dose (7.5 mg/kg) should be administered every 
18 hours. It should be emphasized that since renal function may alter appreciably during therapy, the 
serum creatinine should be checked frequently. Changes in the concentration would, of course, 
necessitate changes in the dosage frequency. 
 
The dosage interval may be calculated by the following formula: 

serum creatinine (mg/100 mL) x 9 = dosage interval (in hours). 
 
If there is evidence of progressive renal dysfunction during therapy, discontinuation of the drug should 
be considered. 
 
These dosage schedules must be used in conjunction with careful clinical and laboratory observations 
of the patient and should be modified as necessary, including modification when dialysis is being 
performed. 
 
Infants and Neonates 
In order to insure adequate therapeutic concentrations, which may be critical, while at the same time 
avoiding potentially toxic concentrations, serum concentrations should be monitored. 
 
Dosage in Adults, Children and Neonates 
The patient's pretreatment body weight should be obtained for the calculation of correct dosage. 
 
Intramuscular Administration: The recommended daily dose for Amikacin Sulfate Injection USP is 
15 mg/kg to be administered at 7.5 mg/kg every 12 hours (500 mg twice a day). 
 
Intravenous Administration: The recommended daily dose for Amikacin Sulfate Injection USP is 
15 mg/kg to be administered at 7.5 mg/kg every 12 hours (500 mg twice a day). The solution for 
intravenous use is prepared by adding the contents of a 500 mg/2 mL vial to 250 mL of sterile 
diluent and administered over a 30-60 minute period. Solutions for intravenous administration 
should be used within 24 hours after preparation. 
  



 

PHARMACEUTICAL INFORMATION 
Drug Substance 
 
Proper name: Amikacin Sulfate 
 
Chemical Name: D-Streptamine, O-3-amino-3-deoxy-α-D-glucopyranosyl(1→6)-O-[6-amino-6-
deoxy-α-D-glucopyranosyl-(1→4)-N1-(4-amino-2-hydroxy-1-oxobutyl)-2-deoxy-, (S)-, Sulfate (1 
:2) (salt) 
 
Structure: 

 
 

 
Molecular Weight:     781.86 g/mol 
 
Description: Amikacin sulfate is a white crystalline powder. Freely soluble in water; and very 
slightly soluble in methanol, acetone, ether and chloroform.  
 
Melting range: 220-230 °C. Specific rotation: Between +76° and +84° as per  USP. 
 
pKa: Apparent pKa value: 8.1  
 
DOSAGE FORMS AND COMPOSITION 
Amikacin Sulfate Injection USP is a sterile aqueous solution. Each mL contains: amikacin sulfate 
equivalent to 250 mg of amikacin, sodium metabisulfite 6.6 mg (0.66%), sodium citrate dihydrate 25 
mg (2.5%), sulfuric acid to adjust pH and water for injection. 
 
STORAGE AND STABILITY 
Store between l 5°C and 30°C. Protect from light. Discard unused portion. 
 
Parenteral Products 
Amikacin Sulfate Injection USP is compatible with 0.9% Sodium Chloride Injection and 5% Dextrose 
Injection at concentrations of 0.25 mg amikacin/mL to 5.0 mg amikacin/mL, for 24 hours at room 
temperature. 



 

 
If Amikacin Sulfate Injection USP is used concurrently with other antibacterial agents to treat mixed 
or superinfections, it should not be physically mixed. Each agent should be administered separately in 
accordance with its recommended route of administration and dosage schedule. 
 
Amikacin Sulfate Injection USP is a clear,  colourless to light straw colored solution. The light 
straw colour does not indicate a loss of potency. Dark coloured solutions should be discarded. 
 
As with all parenteral drug products, intravenous admixtures should be inspected visually for clarity, 
particulate matter, precipitate, discolouration and leakage prior to administration whenever solution 
and container permit. Discard unused portion. 
 
PACKAGING 
Amikacin Sulfate Injection USP (500 mg/2 mL) is available in single-use 2 mL Flip-Off glass vials, 
boxes of 10. 
 
MICROBIOLOGY 
The antibacterial activity of amikacin was determined in vitro on 613 strains of gram-negative and 
gram-positive organisms. 
 Amikacin Concentration (mcg/mL)* 
Test Organism  
(No. of Strains) 

0.32 0.63 1.25 2.5 5 10 20 40 80 

Gram-negative          
Escherichia coli (90) 5.6 33.2  73.3  88.9  95.6  97.8  100  100  100 
Kleb. pneumoniae (46) 2.2  26.1  73.9  89.1  97.8  97.9  100  100  100 
Entrero. species (6) 1.7 61.7 91.7 100 100 100 100  100  100 
Proteus mirabills (34) 0 2.9 38.2 55.9 97.0 100 100  100  100 

Proteus species  
indole (+) (30) 6.7 53.3 73.3 93.3 100 100 100 100 100 
Provid. stuartii (59) 13.6 40.7 67.8 91.5 90.3 100 100  100  100 
Serratia marcescens (26) 0 23.1 88.5 96.2 96.2 100 100  100  100 
Salmonella species ( 31) 9.7 29.0 64.5 100 100 100 100  100  100 
Shigella species (13) 0 7.7 7.7 46.2 92.3 100 100  100  100 

Alcaligenes  
species (10) 

0 10 20 60 60 60 60 70 100 

Pseudomonas  
aeruginosa (104) 

- 1.0 2.9 21.2 68.3 92.3 97.1 98.1 100 

Citrobacter (5)**             0 40 100 100 100 100 100 100 100  
Gram-positive          

Staph. aureus (89)  
(methicillin sensitive) 

20.2 88.8 96.6 98.9 100 100 100 100 100 

Staph. aureus (21)  
(methicillin resistant) 

- 9.5 38.1 90.5 100 100 100 100 100 



 

* Cumulative percentage of strains inhibited at the indicated Amikacin Sulfate Injection USP 
concentration.  
** Tests conducted on Mueller-Hinton Medium (Difco). 
In a subsequent study, 319 different clinical isolates that were resistant to one or more 
aminoglycosides were collected from 76 separate sources. Among these strains were 65 Pseudomonas 
aeruginosa, 39 Klebsiella pneumoniae, 38 Serratia marcescens, 35 Providencia stuartii, 34 
Escherichia coli, 30 Enterobacter species and 29 Proteus rettgeri. Of the 319 strains tested in vitro, 
83.7% were susceptible to amikacin at a concentration of 20 mcg/mL compared to 41.4% for 
tobramycin, 27.3% for gentamicin at 8 mcg/mL and 10% for kanamycin at 20 mcg/mL.  
 
When aminoglycoside inactivation is attributed to bacterial enzymatic activity, either phosphorylation, 
acetylation or adenylation occurs at specific sites on the molecule. Amikacin was only inactivated by 
aminoglycoside acetyl transferase at the 6' amino position on the molecule. A comparison of the effect 
of inactivating enzymes on various aminoglycosides is listed below. 
 
THE EFFECT  OF INACTIVATING ENZYMES ON ANTIBACTERIAL ACTIVITY OF 
AMINOGLYCOSIDES 
Inactivating Enzymes Position 
 on the Molecule APH ANT AAC 
 3'-I 3'-II 2'' 2' 6' 3-

I 
3-
II 

3-
III 

Antibiotic 
Neomycin + +  + +  +  
Kanamycin + + +  +  + ± 
Tobramycin   + + +  + + 
Gentamicin   + + ± + + + 
Sisomicin    + + + + + 
Amikacin     +    
 + Antibiotic activity markedly 

reduced 
 ± Antibiotic activity moderately reduced 
APH-I Aminoglycoside Phosphotransferase   
APH-II         
ANT Aminoglycoside Nucleotidyltransferase   
AAC-I Aminoglycoside Acetyltransferase   

-II         
-III         

 
A 30 mcg amikacin sensitivity disc should give a zone inhibition of 17 mm or greater to be sensitive 
with a zone of 15-16 mm considered intermediate and 14 mm or less considered resistant, using the 
Kirby-Bauer method of disc-sensitivity for the causative organism. 
 



 

PHARMACOLOGY 
Amikacin is readily available and rapidly absorbed via the intravenous and intramuscular routes of 
administration. The mean serum half-life is 2.2 hours with a mean renal clearance rate of 1.24 
mL/kg/minute. No accumulation is associated with dosing at 12 hour intervals in individuals with a 
normal renal function.  
 
In 36 neonates, after intramuscular or intravenous administration of 7.5 mg/kg every 12 hours, the 
mean serum half-life is 5.4 ± 2.0 hours and the mean peak serum level is 17.7 ± 5.4 mcg/mL. No 
accumulation has been observed for a dosing period of 10 to 14 days. After an intramuscular dose of 
7.5 mg/kg to 8 neonates, the mean peak serum level was reached at 32 minutes.  
 
Amikacin is not metabolized, small amounts (1 to 2% of the dose) are excreted in the bile, while the 
remainder 98-99% is excreted in the urine via glomerular filtration. The mean human serum protein 
binding is 11 % over a concentration range of 5 to 50 mcg/mL of serum. The volume of distribution of 
amikacin is 25 to 30% of body weight. Amikacin pharmacokinetics remain linear over the entire 
dosage range studied (0.5 mcg/kg to 9 mg/kg). 
 
Tolerance studies in normal volunteers revealed amikacin to be well tolerated locally following 
repeated intramuscular dosing. When given at maximally recommended doses, no ototoxicity or 
nephrotoxicity was reported. There is no evidence of drug accumulation with repeated dosing for 10 
days when administered according to recommended doses.  
 
A dose of 7.5 mg/kg was administered to healthy women prior to therapeutic abortion and sterilization 
by hysterectomy. Amikacin reached a peak concentration of 8 mcg/g in the fetal lung and 16.8 mcg/g 
in the fetal kidney. No antibiotic activity was found in the fetal liver. 
 
TOXICOLOGY 
Acute 
The following acute LD50 values were determined for amikacin (as the sulfate). 
 
SPECIES SEX AGE Route of 

Administration 
No. of 

Animals 
LD50 mg/kg 

Mouse M Adult IV 60 315 (297-334) 
Mouse M Adult IP 50 2000 (1905-2100) 
Mouse M Adult SC 20 2500 (2212-2825) 
Rat M Adult SC 10 >3000 
Rat M & F 2 days SC 30 1700 (1619-1785) 
Rat M 14 days SC 40 1800 (1682-1926) 
Rat F 14 days SC 30 1750 (1612-1899) 
Rat M 20 days SC 50 2700 (2450-2995) 
Rat F 20 days SC 50 2500 (2294-2725) 
 
Ataxia, decreased respiratory rates, muscle tremors, sedation and prostration preceded death in young 
rats and adult mice and similar symptoms occurred to a lesser degree in adult rats. Slight ataxia, 
decreased activity and general weakness were exhibited by the monkey following an injection of 
amikacin.  
 



 

No signs of drug toxicity were observed in two female New Zealand white rabbits after intramuscular 
administration of amikacin at a single dose of 1000 mg/kg. Slight ataxia and slightly decreased activity 
for a short period were noted in two squirrel monkeys after intramuscular administration of amikacin 
at a single dose of 1000 mg/kg.  
 
Subacute  
Amikacin, kanamycin A and gentamicin were compared for ototoxicity and nephrotoxicity in the 
standardized cat model. At least 5 cats were used in each group. The drugs were administered 
intraperitoneally, twice daily for 7 days. Amikacin was given at doses of 77, 113 and 166 mg/kg; 
kanamycin A at doses of 77, 93, 113, 137 and 166 mg/kg; and gentamicin at doses of 70 mg/kg. (The 
latter was dropped to 57 mg/kg, on the second day, because all 5 animals at this dose exhibited 
vestibular toxicity. No dose of amikacin or kanamycin A caused any signs of vestibular toxicity).  
 
Evidence of cochlear toxicity, as determined grossly by the pinna response, was seen with amikacin at 
a dose of 332 mg/kg/day at the 3 frequencies tested (1 KHz; 2.45 KHz and 6 KHz) and only at the 2.45 
KHz frequency with a 226 mg/kg/day dose. No toxicity was exhibited at a 154 mg/kg/day dose. With 
kanamycin A, significant cochlear toxicity was seen at doses down to 186 mg/kg/day at all frequencies 
tested and significant toxicity at the 2.45 KHz frequency was seen at a dose of 154 mg/kg/day. 
Gentamicin exhibited significant cochlear toxicity at all 3 frequencies at the 114 mg/kg/day dose.  
 
Some histologic evidence of nephrotoxicity exhibited by one case of tubular degeneration and elevated 
BUN values was seen in cats receiving 332 mg/kg/day. Kanamycin A produced definite histologic 
evidence of nephrotoxicity at this dose and gentamicin at both 94 and 114 mg/kg/day exhibited 
nephrotoxicity which could not be differentiated histopathologically.  
 
The neuromuscular blockade activity was tested on several aminoglycosides as measured by the 
intravenous dose producing 50% fall in blood pressure. In adult cats, amikacin produced a 50% 
neuromuscular blockade at a single intravenous dose of 188 mg/kg ± 51, compared to 177 mg/kg ± 8 
for kanamycin A and 45 mg/kg ± 16 for gentamicin.  
 
The cardiovascular effects were measured following intravenous doses of amikacin in anaesthetized 
dogs. No significant changes occurred in aortic pressure, heart rate, central venous pressure and left 
ventricular dp/dt to intravenous doses as high as 73.5 mg/kg (cumulative 103.7 mg/kg) of amikacin.  
 
In the conscious dog, intravenous administration of amikacin (logarithmically increasing doses) up to 
100 mg/kg resulted in minimal effects on aortic pressure, heart rate, electrocardiogram and behavioural 
effects. 
 
Chronic  
Amikacin was administered to 60 (30 males and 30 females) Sprague-Dawley rats and to 18 (9 males 
and 9 females) Beagle dogs for 100 days. The rats received doses of 20, 60 and 120 mg/kg/day 
subcutaneously and the dogs received doses of 30, 60 and 90 mg/kg/day intramuscularly. Kanamycin 
and sterile water were used as the positive and negative controls.  
 
In both species, there was a mild decrease in erythrocytic parameters (hemoglobin, packed cell volume 
and red blood cell volume) with an increase in the BUN. Epithelial casts appeared in the urine with 
both species.  



 

 
Severe anorexia occurred in 3 beagles at high doses and in 1 beagle at the intermediate dose, during 
administration. There was a trend with the beagles to exhibit a negativity in T waves with 
electrocardiographic measurements. Two beagles, at the high-dose, had negative T waves 
approximately 30% of the PR amplitude. In both species, the most significant changes occurred in the 
kidney. Such as tubular degeneration, basophilia, dilatation and necrosis, were dose related. Two 
beagles in the high dose group exhibited focal coronary artery periateritis and focal myocarditis which 
may have been attributed to severe nephrotoxicity. 
 
TERATOLOGY  
Mice  
There were no toxic effects on mother or fetus after subcutaneous administration of amikacin in doses 
of 30 mg/kg/day to 60 mg/kg/day from the sixth day to the fifteenth day of pregnancy.  
 
Rats  
Pregnant dams were subcutaneously administered 9, 30 and 60 mg/kg/day of amikacin from the sixth 
to the fifteenth day of pregnancy. No teratogenic effects were observed.  
In a perinatal and postnatal study, amikacin was subcutaneously administered to dams, at doses of 1.5 
mL/kg and 3.0 mL/kg of body weight (equivalent to 30 and 60 mg/kg), from the thirteenth day of 
gestation through to weaning. No adverse drug effects on fetal birth weight, survival, or growth were 
observed. 
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READ THIS FOR SAFE AND EFFECTIVE USE OF YOUR MEDICINE  

PATIENT MEDICATION INFORMATION 

 
PrAMIKACIN SULFATE INJECTION USP  
Amikacin Sulfate 
250 mg / mL 
 
Read this carefully before you start taking Amikacin Sulfate Injection USP and each time you get a 
refill. This leaflet is a summary and will not tell you everything about this drug. Talk to your healthcare 
professional about your medical condition and treatment and ask if there is any new information about 
Amikacin Sulfate Injection USP. 
 
What is Amikacin Sulfate Injection USP used for? 
Amikacin Sulfate Injection USP is used to treat certain serious bacterial infections: 

• of the nose, throat, chest and lungs (respiratory tract) 
• in the blood 
• of the joints and bones 
• of the kidneys and urinary bladder (urinary tract) 
• of the lining of the abdomen (peritoneum) 
• of the soft tissues 

 
Antibacterial drugs like Amikacin Sulfate Injection USP treat only bacterial infections. They do not 
treat viral infections. Although you may feel better early in treatment, Amikacin Sulfate Injection USP 
should be used exactly as directed. Misuse or overuse of Amikacin Sulfate Injection USP could lead to 
the growth of bacteria that will not be killed by Amikacin Sulfate Injection USP (resistance). This 
means that Amikacin Sulfate Injection USP may not work for you in the future. 
 
How does Amikacin Sulfate Injection USP work? 
Amikacin Sulfate Injection USP is an antibiotic. It works by killing or slowing the growth of certain 
types of bacteria that cause the infection. 
 
What are the ingredients in Amikacin Sulfate Injection USP? 
Medicinal ingredient: Amikacin as amikacin sulfate. 
Non-medicinal ingredients: sodium metabisulfite, sodium citrate dihydrate, sulfuric acid to adjust pH 
and water for injection. 
 
Amikacin Sulfate Injection USP comes in the following dosage forms: 
Amikacin Sulfate Injection USP is a sterile aqueous solution containing 250 mg/mL of amikacin as 
amikacin sulfate. 
 
Do not use Amikacin Sulfate Injection USP if you: 
• you are allergic to amikacin or any other ingredients in the drug (See What are the ingredients in 

Amikacin Sulfate Injection USP) 
• you are sensitive or allergic to other aminoglycosides 

 
To help avoid side effects and ensure proper use, talk to your healthcare professional before you 
take Amikacin Sulfate Injection USP. Talk about any health conditions or problems you may 



 

have, including if you: 
• have been or are being treated with other aminoglycosides. 
• have drug allergies. 
• have kidney problems. 
• have hearing or balance problems. 
• have myasthenia gravis (a muscle condition) or Parkinson’s disease. 
• are pregnant or planning to become pregnant. 
• are breastfeeding or planning to breastfeed. 
• have asthma. 
• have sulfite sensitivity. 

 
Other warnings you should know about: 
• Amikacin Sulfate Injection USP and other similar aminoglycosides have been known to cause 

hearing and balance problems (ototoxicity) and kidney problems (nephrotoxicity). Your doctor 
will observe you carefully for warning signs of these events after giving you Amikacin Sulfate 
Injection USP. 

• Your doctor may monitor the level of amikacin sulfate in your blood through blood tests, 
especially if you are taking, or have taken in the recent past, certain medications that can interact 
with Amikacin Sulfate Injection USP. 

• The safety for treatment periods which are longer than 14 days has not been established. 
• Amikacin Sulfate Injection USP, like many antibiotics, can cause Clostridium difficile colitis 

(bowel inflammation caused by a bacterial infection). If you experience symptoms such as severe 
diarrhea (bloody or watery) with or without fever, abdominal pain, or tenderness, you may have 
Clostridium difficile colitis (bowel inflammation). If this occurs, stop taking Amikacin Sulfate 
Injection USP and contact your doctor right away. 

 
Tell your healthcare professional about all the medicines you take, including any drugs, vitamins, 
minerals, natural supplements or alternative medicines. 
 
The following may interact with Amikacin Sulfate Injection USP: 
• Other antibiotics such as other aminoglycosides (e.g. gentamicin, neomycin, streptomycin, 

tobramycin), cephalosporins, clindamycin, imipenem, polymixin B, bacitracin, cephaloridine, 
colistin, paromomycin, penicillins and vancomycin. 

• Amphotericin B, a medicine used to treat severe fungal infections. 
• Anti-cancer drugs, such as cisplatin. 
• Potent diuretics, such as ethacrynic acid, furosemide and mannitol. 
• Neuromuscular blocking agents (muscle relaxants such as tubocurarine, succinylcholine and 

decamethonium) 
• Anesthetic agents such as those used during surgery. 
• Any drug that may cause kidney or hearing problems. 

 
How to take Amikacin Sulfate Injection USP: 
Amikacin Sulfate Injection USP will be given to you by a healthcare professional either as an injection 
into a muscle or injection into a vein at a hospital or clinical setting. 
 
Usual Dose: 
Your doctor will decide the dose that is right for you based on your age, weight and other factors. If you 
have kidney problems, your doctor may adjust the dosage schedule to suit you. 



 

 
The usual dose of Amikacin Sulfate Injection USP is 7.5 mg/kg of body weight, given every 12 hours, 
for a total daily dose of 15 mg/kg of body weight, over a period of up to 10 days. 
 
Overdose: 

If you think you have been given too much Amikacin Sulfate Injection USP, contact your 
healthcare professional, hospital emergency department or regional poison control centre 
immediately, even if there are no symptoms 
 

Missed Dose: 
Amikacin Sulfate Injection USP is administered by a healthcare professional. If you think you have 
missed a dose talk to your healthcare professional. 
 
What are possible side effects from using Amikacin Sulfate Injection USP? 
These are not all the possible side effects you may feel when taking Amikacin Sulfate Injection USP. 
If you experience any side effects not listed here, contact your healthcare professional. 
 
Side effects may include: 
• rash 
• nausea, vomiting 
• allergic reaction, such as hives 
• difficulty breathing 
• headache 
• pain at injection site 
• fever 
• hypotension 
• anemia 
• tremor 
• joint pain 

 
Serious side effects and what to do about them 

Symptom / effect 
Talk to your healthcare professional Stop taking drug 

and get immediate 
medical help 

Only if severe In all cases 

COMMON 
Kidney Problems: blood in 
urine, change in frequency of 
urination or amount of urine, 
weakness, difficulty with 
breathing, drowsiness, increased 
thirst, loss of appetite, nausea, 
vomiting, fluid retention causing 
swelling of the legs, ankles or 
feet 

  

√ 

Hearing Problems: trouble 
hearing or hearing loss with or 
without ringing in the ears, 
roaring in the ears, dizziness 

  

√ 



 

UNKNOWN FREQUENCY 
Nervous System Problems: 
numbness, skin tingling, 
muscle twitching, convulsions, 
seizure, trouble breathing 

  

√ 

Serious Allergic Reaction 
(hypersensitivity): swelling 
of the face, lips, tongue or 
throat, trouble breathing or 
swallowing, itching, hives, 
skin rash with or without 
blisters or peeling 

  

√ 

Inner Ear Problems: loss of 
balance, dizziness or 
lightheadedness, sensation of 
spinning, feeling of constant 
movement of self or 
surroundings 

 √ 

 

Clostridium difficile Colitis 
(bowel inflammation): severe 
diarrhea (bloody or watery) 
with or without fever, 
abdominal pain, or tenderness 

  

√ 

Decreased Platelets: bruising, 
bleeding, fatigue and 
weakness 

 √ 
 

Decreased White Blood 
Cells: infections, fatigue, 
fever, aches, pains and flu-like 
symptoms 

 √ 

 

 
If you have a troublesome symptom or side effect that is not listed here or becomes bad enough to 
interfere with your daily activities, talk to your healthcare professional. 
 
REPORTING SUSPECTED SIDE EFFECTS 

You can report any suspected side effects associated with the use of health products to Health 

Canada by: 

• Visiting the Web page on Adverse Reaction Reporting (https://www.canada.ca/en/health-

canada/services/drugs-health-products/medeffect-canada/adverse-reaction-reporting.html) 

for information on how to report online, by mail or by fax; or  

• Calling toll-free at 1-866-234-2345. 

NOTE: Contact your health professional if you need information about how to manage your side 

effects. The Canada Vigilance Program does not provide medical advice. 

 

https://www.canada.ca/en/health-canada/services/drugs-health-products/medeffect-canada/adverse-reaction-reporting.
https://www.canada.ca/en/health-canada/services/drugs-health-products/medeffect-canada/adverse-reaction-reporting.


 

 
Storage: 
Amikacin Sulfate Injection USP vials should be protected from light and stored at 15°C - 30°C. 
 
Keep out of reach and sight of children. 
 
If you want more information about Amikacin Sulfate Injection USP:  
• Talk to your healthcare professional  
• Find the full product monograph that is prepared for healthcare professionals and includes this 

Patient Medication Information by visiting the Health Canada website (https://health-
products.canada.ca/dpd-bdpp/index-eng.jsp); the manufacturer’s website 
www.marcanpharma.com, or by calling 1-855-627-2261.  

 

This leaflet was prepared by Marcan Pharmaceuticals Inc. 2 Gurdwara Road, Suite #112, Ottawa, 

Ontario, K2E 1A2.  

 

Date of Preparation: September 20, 2018 
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