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Abstract

Amikacinis an antibiotic medication used for a number of bacterial infections.”™ This includes joint
infections, intra-abdominal infections, meningitis, pnewumonia, sepsis, and urinary tract infections.”® It is
also used for the treatment of multidrugresistant tuberculosis.”’ It is used by injection into a vein using an
IV or into a muscle.””

Amikacin, like other aminoglycoside antibiotics, can cause hearing loss, balance problems, and kidney
problems.®'Other side effects include paralysis, vesulting in the inability to breathe.™ If used
during pregnancy it may cause permanent deafness in the baby."!Amikacin works by blocking the function

of the bacteria's 30S ribosomal subunit, making it unable to produce proteins.”

INTRODUCTION

Amikacin was patented in 1971, and came into commercial use in 1976.""" It is on the World

Health Organization's List of Essential Medicines." It is derived from kanamycin."®

Amikacin is most often used for treating severe infections with multidrugresistant,
aerobic Gram-negative bacteria, especially Pseudomonas, Acinetobacter, Enterobacter, E.
coli, Proteus, Klebsiella, and Serratia."” The only Gram-positivebacteria that amikacin strongly
affects are Staphylococcus'™ and Nocardia."Amikacin can also be used to treat non-
tubercular mycobacterial infections and tuberculosis (if caused by sensitive strains) when first-line

drugs fail to control the infection.® It is rarely used alone.!"”

It is often used in the following situations:"®

e Bronchiectasis"®

e Bone and joint infections

e Granulocytopenia, when combined with ticarcillin, in people with cancer'”

e Intra-abdominal infections (such as peritonitis) as an adjunct to other medicines,

like clindamycin, metronidazole, piperacillin/tazobactam, or ampicillin/sulbactam

Meningitis:
for meningitis by E. coli, as an adjunct to imipenem
for meningitis caused by Pseudomonas, as an adjunct to meropenem

for meningitis caused by Acinetobacter, as an adjunct to imipenem or colistin

o O O O

for neonatal meningitis caused by Streptococcus agalactiae or Listeria monocytogenes, as an
adjunct to ampicillin

o for neonatal meningitis caused by Gram negative bacteria such as E. coli, as adjunct to a 3rd-
generation cephalosporin

e Mycobacterial infections, including as a second-line agent for active tuberculosis."® It is also
used for infections by Mycobacterium avium, M. abcessus, M. chelonae, and M. fortuitum.

e Rhodococcus equi, which causes an infection resembling tuberculosis
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e Respiratory tract infections, including as an adjunct to beta-lactams or carbapenemfor
hospital-acquired pneumonia

[13]

e Sepsis, including that in neonates, ' as an adjunct to beta-lactams or carbapenem

e Skin and suturesite infections'"”
e Urinary tract infections that are caused by bacteria resistant to less toxic drugs (often
by Enterobacteriaceae or P. aeruginosa)
Amikacin may be combined with a beta-lactam antibiotic for empiric therapy for people

with neutropenia and fever.®

Amikacin irreversibly binds to 16S rRNAand the RNA-binding S12 protein of the 30S subunit
of prokaryotic ribosome and inhibits protein synthesis by changing the ribosome's shape so that
it cannot read the mRNA codons correctly."' It also interferes with the region that interacts
with the wobble base of the tRNAanticodon.” It works in a concentration-dependent manner,

and has better action in an alkaline environment.”

At normal doses, amikacin-sensitive bacteria respond within 24-48 hours."”

Resistance

Amikacin evades attacks by all antibiotic-inactivating enzymes that are responsible for antibiotic
resistance in bacteria, except for aminoacetyltransferase and nucleotidyltransferase.”” This is
accomplished by the L-hydroxyaminobuteroyl amide (L-HABA) moiety attached to N-1 (compare
to kanamycin, which simply has a hydrogen), which blocks the access and decreases the affinity
of aminoglycoside-inactivating enzymes.””**1*! Amikacin ends up with only one site where these
enzymes can attack, while gentamicin and tobramycin have six."”

Bacteria that are resistant to streptomycinand capreomycin are still susceptible to amikacin;
bacteria that are resistant to kanamycin have varying susceptibility to amikacin. Resistance to
amikacin also confers resistance to kanamycin and capreomycin.””

Resistance to amikacin and kanamycin in Mycobacterium tuberculosis, the causative agent of
tuberculosis, is due to a mutation in the s gene, which codes for the 16S rRNA. Mutations such
as these reduce the binding affinity of amikacin to the bacteria's ribosome.® Variations of
aminoglycoside acetyltransferase (AAC) and aminoglycoside adenylyltransferase(AAD) also
confer resistance: resistance in Pseudomonas aeruginosa is caused by AAC(6")-IV, which also confers
resistance to kanamycin, gentamicin, and tobramycin, and resistance in Staphylococcus aureusand S.
epidermidis is caused by AAD(4',4), which also confers resistance to kanamycin, tobramycin, and
apramycin.some strains of S. aureus can also inactivate amikacin by phosphorylating it.!"”
Amikacin is not absorbed orally and thus must be administered parenterally. It reaches peak
serum concentrations in 0.5-2 hours when administered intramuscularly. Less than 11% of the
amikacin actually binds to plasma proteins. It is distributed into the heart, gallbladder, lungs,
and bones, as well as in bile, sputum, interstitial fluid, pleural fluid, and synovial fluids. It is
usually found at low concentrations in the cerebrospinal fluid, except when administered
intraventricularly.® In infants, amikacin is normally found at 10-20% of plasma levels in the
spinal fluid, but the amount reaches 50% in cases of meningitis."” It does not easily cross
the blood-brain barrier or enter ocular tissue.”

While the half-life of amikacin is normally two hours, it is 50 hours in those with end-stage renal

disease.!”
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The majority (95%) of amikacin from an intramuscular or intravenous dose is secreted

BB Factors that cause

unchanged via glomerular filtration and into the urine within 24 hours.
amikacin to be excreted via urine include its relatively low molecular weight, high water solubility,

and unmetabolized state.

MATERIALS AND METHODS

30 patients were taken who came in PMR OPD of New building PMSSY Building of GSVM
Medical college and LLR Hospital Kanpur U.P. In all patients Dressing using normal 0.9 % saline
was done followed by local application of amikacin directly into the wound ulcer.

The study was approved by the Institutional Review Board and was conducted according to the
Declaration of Helsinki and the GCP; all patients signed informed consent.

Male or female patients aged 20-50 years

Exclusion criteria include patient having kidney problems , ear problems and those having
allergies to amikacin.

The primary study objective was to confirm the superior efficacy of amikacin as compared to

other similar antibiotics and to it direct application of it helpful or not.

DISCUSSION

Amikacin is an antimicrobial with activity against more resistant gram-negative bacilli such as
Acinetobacter baumanii and Pseudomonas aeruginosa. It also has excellent activity against most
aerobic gram-negative bacilli from the Enterobacteriaceae family, including Nocardia sp. and
some Mycobacterium spp. (M. avium-intracellulare, M. chelonae, and M. fortuitum). Unlike
gentamicin, amikacin does not provide synergistic activity against Enterococcus faecium when
combined with beta-lactam antibiotics as in our study we find gram negative bacteria basically in
almost all cases since many cases were neglected ones and there was lack of care of affected
wounds ( 1,2,3,4) .

Amikacin binds to the 30 S bacterial ribosome subunit, resulting in interference with a reading
of the genetic code and inhibition of protein synthesis, e.g., elicits premature protein termination
and incorporation of incorrect amino acid. Amikacin, as well as the rest of the aminoglycosides,
are generally bacteriocidal and probably have an additional mechanism of action, which as yet
remains undetermined. Aminoglycosides demonstrate bacterial killing that is concentration-
dependent and also have a post-antibiotic effect(6,7,8,9 ).

In our study we finded out E coli , Proteus and all types of gram negative bacteria in the wound

ulcer.

Result and Conclusion

It is observed that the local therapy as an adjuvant is cost effective and without any significant
local or systemic adverse effects in the prevention of dirty and contaminated pressure ulcers. But
it was also observed that it did not have sustained effect for prolonged period beyond its time of
administration.It may be suggested that a further combination of suction drainage of the
subcutaneous DT along with local antibiotic treatment may have added advantage in further
preventing contaminated wounds.Wounds produce a moist, warm, and nutritious environment
that is perfect for the colonization and proliferation of bacteria. Infections from the outside

environment significantly slow the healing of wounds. As a result, dressings for wounds should
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prevent harmful bacteria from the environment from infiltrating the wound’s surface.This
amikacin in turn reduces this moist state. In all the 30 cases nearly all patients were healed and
also there was less recurrences.

Out of 30 cases no one reported any adverse effects this indicates that the drug can now be used

on daily basis without any complications as observed in this study.

LIMITATIONS
since there were only 30 patients in the study. We advocate that future studies should atleast
include 100 or more patients so there shall be less follow up problem as in our study few 4

patients didnt followed or showed up
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