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Ahbstract

Ohiective: A post-marketing study of Netllmicin
{Metromeas ™ ) in Indian pedistric patients to nssess the safety
and efficacy of the drug in various susceptible infections.
Method: The stady was camed oot by 129 pedistncians
from dcross India in 10 states (Mahorashtrs, Delhi. Uttar
[ Pradesh, Andlos Pradesh, Oudisha, Chhattisgarh, Kamataka,
Madhya Prodesh, West Bengal, and Bihar) from November
2011w Februnry 200 2, A total number of 542 case repor
forms were collectsd and considered cligibde for further
analysis based upon the completeness of data. The discase
prifile of patients inclisded bacteremia, septicemia (including
peanital sepsis), severs respiratory ract infections (RTI),
mir-nbdormimnal infections (mclhiding peritomts), Kadney and
genstourinary oot infections, skinand soft pssue infechions,
bums, bone and joint mfeciions,; wounds and penioperative
infections, Besil; Demographic analysis showed the
median age of patients o'be 13 months and median durtion
of therapy was 5 days. Intravenous route (1Y) {n= 34
was preferred over intromuscular route (M) (n=202) by
the physicians. Metilmicin was administered in the
therapeutic dose range depending upon the age and severity
of the condition. The resulis revealed o favorable elinical
eificacy and safety profile of Netilmicin. Clinical
Improvement wos observed i 98% (n=532) of patienis
among whom, clinical resolution {Defined as the absence
of the infection) was achieved in 63% (n=343) paticns.
Whereas, partial improvement (defined as partial

disappearance of original symptoms and no further
requirement of antibiotics) was observed in 35% (n=15%)
of patients. Adverse events wene reporied in 1% of the
endire study population and were muld in nature. There was
no senows adverse event reporied durmg the study penod.
Conclusion: The present post-marketing study confirmed
that at the given doses and duration of therapy, Netromax ™
exhibitsd remarkable antibacierial efficacy with no serious
incidences of wxicity, Thereby giving evidence that
Metromax ™ treatment 15 safe and effective among the Indian
pediatric population.
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Introduction

Scrious infections caused by acrobic gram-negative
bacilli, including Excherichia coli, Klebsiella pnesmoniae
and Enterobacter spp, continue (o be a major cause of
mdwrhiclity and mortality in hospitalized patients'. Clinical
data recommends the uze of aminoglycosides in the
preatment of infections caused by these gram-negative
microorganisma’, The principle representative drugs of this
BTOUP are geptamicin, tobramycin, smikacin, netilmicin,
kanamycin, sireplomycin, e,

An exiensive use of aminoglycosides has been repored
i eause bacterial resistance, cdedoxicity (mmnly imeversbbe )

Address lor correspandence

O Bhopesh Dewan, Zuventus Healthcare Led,, 5119 "D Wing, Oberoi Garden Estate, Chandiwilli.

Mennai ~ 400 (072 E-madl: Blupesh Dewan @ srventus.com; mesd o @ paventus.com



434

and nephrotoxicity {reversible) in previous studies" ",
Amongst all aminoglyeosides, netiimicin stands oot becirse
of s least wscaey amd supenor chmcal efficacy, even in
SOTHE CesEstant micronrganisms® ",

Netilmicm 15 o semi-synthetic aminoglyeoside rapidly
aciing bacienicidal antibictic which probably acts by
enhrbrtimg mommal prodem synthesis in sosceptible organisms,
It is seive ol low concentrations againsta wide variery of
prathogenic bacters including Excherichia coll, bacteris of
thse Klebsiella-Enterobacter-Sereatia group, Citrobacter spp.,
Proteus spp. {indole-positive and indobe-negative), incloding
Proteus mirabilis, Pmorganii, Prettgeri, Povulgars,
Pseudomonas asruginosa and Meisseria gonorrhoese
Metilmicin showed excellent activity against all the tested
Eram positive and gram pegative microorganisms, with
more than Y0% susceptibility. Many gentamicin- und
tohramycin-resistant strains wiene susceptible (o netilmicin,
although the minimum ichibitory concentration values of
netilmicin were higher than those for the fully sesceptible
sranins, In tie-kill stodies, netilocin showed is bactericidal
activity within | b against Prseudomonas asnuginosa and
Staphylocoreus aureus®, Netilmicin has been proven i be
effective i ireating inlections of the unnary ot (LTI,
skin angd skin structure (SST1, and lower respiratory il
(BT as well a4 in intra-abdominal infections and
seplacenma’,

Climical studies with netilmicin hiave proven il to be 4
highly effective agent for Life threatening BTT, UTL and G
infectionsar doeses stomibar i or greater than those normally
used for gentamicin. It is regarded as @n active agent in the
treatment of infections cansed by susceptible boctena smd
azoinst penimmicin or obromycin resistant struims'®,
Metilmicin is also shown to be more efficacious in terms of
eliminating pathogens than gentamicin, a difference seen
mexst chearly with Klebsiclla and Enterobacier infections
and soft tissue sepsis'’,

Besides its use in adult patients, netilmicin s alwo clinically
effective in the treatment of peonatel and pediafric
nfectios. Irwas foond robe senive, alone or i combi nation
with other agents against most of the bacteria involved in
neonatal infections', The comparable or supernor efficacy
o that of gentomicin, tobramycin, and amikacin in
susceptible pathopens'’, pood climical efficecy against
gentumicin-resistunt straing and relaove freedom from
Motoxicily and reduced pephiotosscity are the major
advantages of netilmicin over other aminog lveosides,
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Although antibactenal spectom, climcal efficacy angd
reduced ofotoxicity and nephrotegicity suggests that
netilmicin can be the aminoglyeoside of Arst chowe, iis
clinical efficacy and safery studies ane nod available in the
Indian pediatric population, The present post marketing
sty hag been carried out by Zuvenius Healtheare Limited
ter identify the clinical efficacy and safety profile of
Metitmicin (Metromax™ ) in the Indian pediatric popalation,

Material and Methods

Stndy Design

This was an open, non-comparative; multi centric study
carmicd out amang 129 pediatncians from ocress HE stiles
of India (Maharashira, Delhi, Uttar Pradesh, Andhra
Prackesh, Clisha, Chhatrisgerh, Kamamka, Madbya Pradesh,
West Bengal, ind Bihar and 542 patients were considersd
for analysis. The study was carmied oul from Movember
2001 10 February 202 Al the required medications and
the CRFs were provided to the investigators by Zuvenius
Healtheare Limited, The investigators were asked 1o
complete CRFs pertaining o individual patients along with
the therapy outcome.

The efiicecy profile of Metromsax ™ was evalusted based
wpon rute of clinkcal resolution. panial improvement and
failure of the treatment. Disappearance of originally
ahserved symptoms or infections was considered as chimoal
resolution, partial improvement was defined as
dizappearance of original symptoms and oo further
requirement of sndibiotics while worsening of the symptoms
o trentmiEnt with atber untibiotics wis considened as Gailune

Srndy Medieatiom

Netromax™, netilmicin marketed by Zuventos
Healthcwre Lid. Mumbai, was prescribed by the phyrsicin
imentioned in the peknowledgernent) to study the safety
il efficacy of the drug, Netromas™ is curmently murketed
for use in o variety of microbial infections in infants 45 well
s achult population. 11 was sdmimisiered intravenously (1Y)
or intrumusculardy (MY as per the requirement of the
patients,

Dhata Collection

In this study case report formis (CRFs) were collected
from. all pediniricians participated in the study across the
country. Data in the CRFs incleded demography of the
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paticnt, disease condition for which netilmican was being
prescrbed, dosage, fregquency amld route of administration,
copcomitant medicines being prescribed and presence of
any sdverse resction in the patient. The primary endgsoin
off the study was chinical resolution and secondary endpoines
weere clinical improvement and folerability in the pedisttc
populntion.

Data Aralysis:

The demographic analysis was performed cssentially
descriptive using frequency tabbes for age, render, and
incidenie of baseline infection, whereas the climical cuneome
dita was analyzed using percentage success rate.

Results

Demographics: Study Population

The demographic distribotion of the patent populition
is depicted m Table 1.

Table 1
Diemerraphic data of the study popukation
Valucs
Tl number of patienis | ™ 542
Median | 3 months
Age (Yrs)
Bange | O00ZT1 doy)- 13
; Mnle 319 {61%%)
Clender (M)
Female | 213 {39%)
A LG { Mr¥e)
B LLI {20%a)
i B2 (158%)
: b 43 (Ka)
Iinfectiogs (M)
E SR{T2E)
F 20 (T™Ma)
L 15 (5%)
H B2 11%)
A Bacteremia, vepticemiy  (finclading seaaniw sepain), B
SeFiopt dmfecrioes of e respminatony bract; 0 fafra-ahaanrieal
imfections fincludiag peeimsntied £ Kidemey amd gorinreinary
frael imfections, & Shies gl riveed mficrioen B B,
wniimely, peri-aperaiive infections; 3 Some and folar infeciians,
I e Imfpoiiomy

Netilmicin: Pasage and Administration

Amomgst the enrolled patients, 20 pattents were treated
with Intravenous (I} route and 202 patients wene ireated
wilh Intramuscular (IM) route with the therapeoiic dose
range, depending upon the severity of condition. The
treatment characteristics in the present study are depicted
in the Tahle 2,

Table 2
Treatment Characteristics of patients
FParticulars Values
Mumber of patients | n 542
Dose (me'kg'day] | Median dose 5 mgkgday
I'¥ 406G
Kotz (n)
M M2 (3R%%)
<7 days IR (T1%)
Dluragiom i) 7-14 days L34 § 1)
=14 days 1 (1%)
alr 250 (46%a)
Frequency (n) RID 2T (d49%)
3 25 (5%)
Metromax AER (W)
Treatment (n)
Metromay + Ciher | 54 107

Chit of all patients, W% were freafed with Metromax ™
alone, while the rest were concomitantly given other
antimicrobials like ofloxecin, ceftriaxone, neobactam,
arnpic Wi, arosecalln clavulanse acid, TV Mod, TV pipemcllin
tazobactam, cefotaxime sodivm, sulbactum, nebulization,
meropenerm, Inj. cefriaxone, Inj. metronsdaeole, cloxcillin,
antipyreiics ke porscetamol, linezolid, other antibictics or
other mizcellaneons medications.

Netilmicin: Efficacy Profile

On evaluation of the data, 98% showed clinical
improvemient, 63% showed clinical resalution and 33% of
patients showed partial improvement in the sympioms
(Flg. 1), Only 2% of patienis had therapewtic failure.

The disease distribution along with clinical improvement
of patients in different infections is represented in Fig. 2,
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Fig. 1

Climical resolution with Nemromax T+

%

B Clinical resolution
W Partial Improvement
B Failure

Fig. 2
Therapeutic catcime of Metromax ™ in
infectioes comditions

g8

Mumbser of Patbenis
= &2 E 2

A B C D E F G H
B Total Patients in cach infection
B Clinical Improvement

A; Bacteremia, sepiticemia (including neoraral sepsisy;
B Sericus infections of the respiratory tract; C: Tntra-
abdomingl fnfections (inclnding peritonitisl; D Kidrey
and peritoirinary rract infections; E: Skin, soff fisvie
infections; F: Bums, wounds, peri-operalive infections;
(G Bowne and joins infections; H; Other Infections
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The percentage of clinically improved paficnts with
respect to the duration of therapy is depicted as follows
(Fig. 33

Fig. 3
Dhgratacn of Metromax ™ therapy in climcally
ciered pratients
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Inn this study, T1% of clinically improved patients were
treated with Metromax ™ for the durption of <7 days and
28% of parients had treatment duration of =14 davs. Only
1% of the reporied cases received therapy Tor more than
by weeks.

Netilmicin: Safety Profile:

Netromax ™ was well iolérated in all patients during the
entire study period. Adverse events were repomed in 115
paticnts. Among these patients, (L1% had complained of
phighitis, 1A% had wrticariz, 10% had complaned of nausea
and vomiting and only 0.2% of patient showed mildly
elevated hepatic trunsaminases, All pdverse events repored
resol ved without sequaelae,

Discussion
The ohjective of this post- marketing study was 1o assess
the safiety and evaluate the efficacy Of netilmicin in an Indizn
pediatric population in daily clinical practice, Netilmicin with
it superior hactericidal activity and relative freedom from
ototoxicity and lower nephrotoxicity 1s found e be effective

in the teatment of UL BT, skin and skin struciure,
seplticoemia and in intre-abdominal infections™ ',

Liternture search shows thul in the earlier stodies on
petilmicin, the efficacy and safety, for the treatment of gram-
negative pyclonephritis in children were compired in &
prospective, randomized trial. In which explicit critenia were
e o deline the site of infection, restment outcome, dnd
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fichverse effacts. Metilmicin was administered once and three
timees daily in the pedintric population. It wis obseraed this
post treatmnent after o week, ¥9% of chldren trested with
oace daily ond 100%: of chaldren ireafed with three times
chuly dose of petilmicin were complecely cured. In the Tollow
i visit (after 4 weeka), no relupse was detected in the two
treatmbent groaps which shows the efficacy and safety of
netilmeetn in pediatne pogalvion . Similar observations were
weon i the cuorenl study proving the drog's safety and
ellcacy o Indan pedisne setings. Several stdres
demonsirating the efficacy hnd safety of netilmicin in the
frement oF susceptible infections mainly concentrated on
the adult population™ "™ *, The presant study wias undertaken
considering the fact that these is no direct comparkson
demonsirating the efficacy of netilrmicin in pedinric age
RIHLD,

A prineipal mating fecior of aminoglyeoside antibiotics
i the treatment of senous gram-negotive bacterinl infections
15 its mrmosy therypeatic and xe semnm leyve] concemrtion
rateo. 11 has been observed previously that, the peak semum
concentratioms of gentamicin below $mafml assoctuied with
persistend bacteremia leads to g grester Tptality rate; wherzsis
higher levels of gentamicin above Smg/ml produce an
increased risk of ootoxicity and nephromaiciny '™ 7,
However, Netilmicin demonstrae prediciable serum level
than those of other aminoglyveosideés which may be
resposesible for pis less odofoxicity and nephrotoxicity”. It
hies been found o be active o virre agaimst MESA struins
eriss resistant o gentamcrn {1 6a) and has advantageous
pharmascokinencs in cardiae valves because of the tme for
which the conceniration of drug is mose than MIC for §.
aureus siring is seven times longer for nedilmdein than that
of gentamicin (3.5 h versus (L5 h, respectively)'™,

Meti-nmd vsiz of over 150 clinical irinls with metiloicin
demonstrates its efficacy and safery in 3376 adulx
populiation. Favorable clinical responses were observed in
Q1% of the infections treated", It showed clinicel efficacy
of 83,9% and bacterial glearance rates of £9.7% in
respiratory infections™, whereas in bronchopulmanary
complication, 0% complete resolution und 2% pathogen
eradicanon was oheerved™, Some studies reporied a 61 9%
clinical efficacy n patients having UTI

The thergpeutic results obiained in this study were
remarkably good, Wee observed 100% clinical resolution in
putients having BT and UTT, and clinscal resolution of 98%:
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in other infections like skin und soft tissue, bums and
wounds, peri-operative infections, bone and jeint infection.
In addition, thene was o T8% of clinical resolution observed
in patients with inlra-abdominal mfectons after reatment
with ™etromes, These resalts are consistent with earer
reportsof the mials conducted in adult patients™, suggesting
the comparable efficacy of metilmicin in bodh children and
adult patients, The overall clmical failure rate observed
the present study was 2%, which is less than that ohserved
in previous raly corducted on adull patients (6% failune
gy

Metilmicin was well wolerpted and oo seqons sdverse
drug resctions (ADREs) werne observed in pediaime patienis.
Elevated serum cregtinine levels were ohserved in 0.2% of
patients indicating a low incidence of nephrotoxicity, Mo
significant localized action of netilmicin st the injection sie
wis observed, excopt for a small incidence of phlebitis
(150 Urticaria was observed in 0,8% of patients, The most
commaon side effect obhserved was nauses and vomiling
{1050, The overall incidence of ADRS was 1%,

Conclishon

The present post-marketing study confirms that at the
given doses and duration of therapy, Netromax ™ exhibited
remarkable antibacterial efficacy with no senous incsdences
il toxicity. Thus Netromax ™ treatment is safe and eflective
among the Indian pediatric population
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