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AćĘęėĆĈę

Infections in a child’s bones, knees, or tissues are possible. These disorders,
which are usually referred to as ”deep” infections are considerably such as
osteomyelitis, septic arthritis, pyomyositis and other soft tissue disorders.
Bacteria that are commonly found in our everyday living environment are
what most often cause infections.After receiving appropriate care, the major-
ity of kids with serious infections will truly heal. They are unlikely to procure
the same infection once more. Children typically experience no further issues
and resume all of their interests. Children usually turn out better when the
infection is discovered sooner. When the illness is soon realised and treated,
there is a higher likelihood of full recovery. For 6 months, the study was car-
ried out in a tertiary care facility in Vadodara. Analysis of the data revealed
that soft tissue disorders were more prevalent, and Staphylococcus aureus is
the most frequent bacterium to cause bone, joint, or muscle infections in kids.
Compared to ceftriaxone’s response rate of 95%, sulbactam had a reliability
of 100%.

∗Corresponding Author
Name: Akshay Prasad Ramani
Phone: 7003643779
Email: Akshayramani0370@gmail.com

eISSN: 2583-0953
DOI: https://doi.org/10.26452/ijcpms.v2i2.286

Production and Hosted by

Pharmasprings.com
© 2022 | All rights reserved.

INTRODUCTION

Children’s acute skeletal infections (BJIs) may man-
ifest clinically as septic arthritis or osteomyelitis
(OM) (SA). BJIs typically show clinical symptoms
within two weeks of the start of the disease [1].
In primary care, a combination of both diseases is
present in one-third of cases, and it can happen in up
to 75% of neonatal cases [2]. BJIs are often brought
on by the haematogenous spread of septic emboli
transported to the terminal blood arteries of bone

and joints during temporary bacteremia from dis-
tant infectious processes. Direct inoculation caused
by open fractures or invasive operations, as well
as extension from concurrent diseases such celluli-
tis and sinusitis, are less frequent infection path-
ways. BJI can be categorized as acute, subacute, or
chronic depending on how long it lasts: 2 weeks,
3 months, or more from the time it ϐirst manifests.
Different surgical techniques must be taken into
consideration since chronic infections in pediatric
patients are very uncommon illnesses that might be
brought on by the development of bioϐilm [3]. In
high-income nations, the average yearly incidence
of BJI is 8 per 100,000 children [4, 5]. Despite
the signiϐicant variation across reports, an upward
trend has been seen over the past few decades, most
likely as a result of improved diagnostic efϐiciency.
In the same pediatric hospital, Gafur et al. found
that within 20 years, the annualized per capita inci-
dence of OM increased 2.8-fold [4]. A greater inci-
dence was seen in children under the age of 5, who
made up half of all cases [6]. Although rare, BJI in
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children should not be disregarded since systemic
and local problems can lead to serious impairments
and life-threatening illnesses. If the infection is not
quickly diagnosed and managed, it may spread to
fatty tissue and result in sepsis andpyomyositis, par-
ticularly in small babies [7]. Due to the presence
of the epiphysis, local advancement may occur in
subperiosteal or intraosseous abscesses, patholog-
ical fractures, and aberrant bone development [8–
10]. In children over the age more than 8 years,
venous thrombosis and septic embolism are also
possible [11, 12].

The key to effectively managing BJI is early diag-
nosis, but this is still difϐicult for pediatricians, in
part because of the vague clinical manifestations of
the disease and the low likelihood of the labora-
tories and imaging ϐirst-line tests that are accessi-
ble in emergency rooms. Furthermore, conventional
blood cultures sometimes fail to provide amicrobio-
logical diagnosis, and additional research need inva-
sive techniques. There is ongoing discussion on the
appropriateness and efϐicacy of existing screening
testing. A proper treatment strategy is further com-
plicated by the common etiological drugs’ pattern of
resistance and antibiotics’ limited bone penetration.
Therefore, the aim of this narrative review is to pro-
vide the most recent evidence-based recommenda-
tions on appropriate anti-infective therapy in BJI in
children.

Antibiotic Therapy

As soon as BJI is clinically suspected, empiric anti-
infective therapy should be initiated. Based on
the patient’s age, immunization status, underly-
ing condition, and other clinical and epidemio-
logical factors, such as the regional incidence of
MRSA, the decision of empiric antibiotic treatment is
made. Additionally, bone penetration and antibiotic
bioavailability need to be taken into account [13].
The results of the antibiograms acquired from the
microbiological examinations carried out before to
beginning antibiotic medication then serve as a ref-
erence for management [14].

Neonatals under2months of age should get oxacillin
or cefazolin and gentamicin as an empirical ther-
apy to prevent BJI from S. agalactiae and other
gram-negative bacteria, which are major causes of
BJI in this age group [15, 16]. Children should
be treated with anti-staphylococcal penicillin or
a cephalosporin such as cefazolin or cefuroxime
if they have MSSA, S. pneumoniae, GABHS, or K.
kingae [17]. Flucloxacillin should be chosen among
the anti-staphylococcal penicillins since it is well
handled and has high bone penetration, despite the
fact that it is difϐicult to use for the type of prepara-

tion.

In areaswhere the local incidence ofMRSA is greater
than 10%, it is advisable to utilize empirical medi-
cations that are efϐicient against these germs [17].
In these cases, the ϐirst-choice medicines are clin-
damycin, vancomycin, or linezolid [18]. The evi-
dence based use of clindamycin in areas with a
recurrence of MRSA above 10% and a clindamycin
sensitivity rate below 10%, or vancomycin in areas
with a frequency of MRSA over 10% and a clin-
damycin sensitivity rate over 10%, was advised by
Peltola et al. as the second alternative to line-
zolid [19]. Childrenwith BJI caused byMRSA appear
to respond effectively to with one dose of dalba-
vancin [20, 21]. A longer half-life and a lower pos-
sibility for dosage requirements are two advantages
of dalbavancin over other MRSA-ϐighting antibi-
otics now available in the market [22]. If ϐirst-
line antibiotics areunsuccessful, daptomycinmaybe
given [23, 24]. When PVL SA involvement is proba-
ble in challenging, serious cases, antimicrobial ther-
apy should concentrate onminimizing toxin produc-
tion. In these cases, the ϐirst line of therapy is pro-
tein synthesis inhibitors such as clindamycin, line-
zolid, and rifampicin [25, 26]. Salmonella spp. is
among the less common bacteria that often causes
BJI and should be addressedwith a third-generation
cephalosporin or ϐluoroquinolone in people with
sickle cell anemia and those who live in underde-
veloped nations [5]. Most isolates of Candida spp.
are seen in cases of spondylodiscitis and call for pro-
longed antifungal treatment and surgical debride-
ment [5].

In the literature, there is a lot of debate on how
long antibiotic therapy should last overall. OM fre-
quently receives care for 3-6 weeks, and SA fre-
quently receives care for 2-4 weeks, as is custom-
ary for BJIs, which are typically treated with sub-
stantial intravenous treatment regimens and pro-
longed hospital stays. According to research by Pel-
tola et al. [27], even just 10 days of therapy are suf-
ϐicient for SA. In addition, a current French article
has shown that 15 days of therapy are frequently
sufϐicient [28]. A second prospective French study
on 70 patients found no treatment failures with an
intravenous regimenprolonged for up to8days [25].
Positive ϐindings came from a retrospective study of
607 Spanish children who underwent intravenous
therapy for a mean of 12.9 days [20]. In a mul-
ticenter randomised experiment conducted in Fin-
land, 252 children were randomly assigned to one
of two therapy groups. After a typical short cycle
of 2-4 days of intravenous antibiotics, both groups
received a similar shorter cycle of oral clindamycin
or a high-dose ϐirst-generation cephalosporin for 20
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or 30 days, respectively. Given that the authors
discovered no appreciable differences between the
two groups, shorter treatment times may be effec-
tive [29]. However, the absence of PVL-SA or MRSA-
related incidents limited the scope of this investiga-
tion. When spondylodiscitis develops, it is still indi-
cated to give intravenous therapy for 1-3weeks [29].
In a parallel observational research conducted in the
United States, excellent results were demonstrated
with an early transition to oral antibiotics within
4 days. The treatment failure rate was not signiϐi-
cantly different fromprolonged IV regimens, accord-
ing to the researchers [30]. Only those who have
infection due to PVL-SA are advised to undergo com-
prehensive antimicrobial therapy and several sur-
gical procedures because these infections are typi-
cally made worse by abscesses and venous throm-
bosis [27].

When to switch from an intravenous to an oral
regimen is a topic of much debate. Clinical crite-
ria include apyrexia, compliance to oral antibiotics,
pain alleviation, and advances in both general and
local pathologic features. Clinical conditions should
become better when inϐlammatory markers includ-
ing CRP, ESR, and WBC count decrease. Numerous
cut-offs have been suggested for the evaluation of
laboratory indicators. Some authors prefer to wait
until the CRPhas fully stabilizedbefore adjusting the
antibiotic treatment [31]. Faust et al. [14] consid-
ered a CRP level of 20 mg/L or at least a reduction
of 2/3 of its peak to be appropriate. Oral treatment
shouldn’t be started until the patient shows signs of
recovery in their clinical condition, has been free of a
fever for at least 24 hours, and the ESPID guidelines
have been met, which call for a fall of 30 to 50 per-
cent from the CRP peak point. The suggestions sug-
gested maintaining the IV regimen, nevertheless, in
the event that more dangerous or resistant bacteria
are found [32].

In the greater part of epidemiological data and ran-
domized clinical trials, high-dose cephalosporin or
clindamycin are the foundations of oral therapy [33–
35]. Trials undertaken by Peltola et al. during
follow-up demonstrated a probability of failure lit-
tle less than 1% [27].

Trimethoprim/sulfamethoxazole (TMP/SMX) has
been used successfully as an oral treatment for BJI in
children [36–38]. Simple BJIs are routinely treated
orally for 3–4 weeks while maintaining continual
management of inϐlammatorymarkers and drug tol-
erance [14]. Although medication may proceed at
home, this permits the individual to be discharged
and then receive aftercare follow-up.

METHODOLOGY

Aim of the Study
To estimate the efϐicacy of Sulbactam Vs Ceftriaxone
for Treatment of Skeletal Infections in Children.

Objectives
To evaluate the patterns of skeletal diseases in pedi-
atric patients

1. To evaluate the isolated organisms in skeletal
diseases.

2. Toestimate efϐicacyof SulbactamVsCeftriaxone
for the Treatment of Skeletal Infections.

Study Place
A tertiary care hospital, Vadodara, Gujarat, India.

Study Design
An observational comparative study.

Study Population
65 patients.

Study Period
6 months.

Inclusive Criteria

1. Children between the age group 5 to 15 both
male and female having skeletal infections.

2. Subject representatives who are interested in
taking part in the research.

3. Subjects receiving ceftriaxone & sulbactam as a
part of their treatment.

Exclusive Criteria

1. Patient’s representatives who refuse to engage
in the research.

2. Children below the age group 5 and above 15.

3. Children not having any skeletal diseases.

Method of Study
Prior to starting the study, children with bone ill-
nesses between the ages of 5 and 15 were enrolled,
with the approval of their representation. separat-
ing the children taking Ceftriaxone& Sulbactam into
different categories. After classifying them, mon-
itor them until they are well enough to gauge the
effectiveness of ceftriaxone vs. sulbactam under the
guidance of a licensed physician.
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Statistical Analysis
Depending on demographic characteristics, the par-
ticipants were divided into groups, and the fre-
quency distributions were calculated along with the
percentages. Additionally, all necessary data was
sorted and shown in tables or ϐigures using frequen-
cies and percentages.

RESULTS AND DISCUSSION

Patients’ categorized based on agewere given in Fig-
ure 1. Patients’ categorized based on gender were
represented in Figure 2. The patterns of skeletal dis-
eases in pediatric patients and based on drug ther-
apy were given in Table 1 and Figure 3 respectively.
Drug therapy includes parenterally given ceftriax-
one and sulbactam. Organisms isolated from blood
cultureswere represented in Figure 4. The response
rate of drug therapy comparatively was represented
in Figure 5.

Figure 1: Categorization of Patients Based on
Age

Figure 2: Categorization of Patients Based on
Gender

After conducting the study, the response rate was
noted to be 100% for sulbactam and 95% for cef-
triaxone. Delayed response was noted to be 5% for

Figure 3: Categorization of Patients Based on
Drug Therapy

Figure 4: Organisms Isolated from Blood
Cultures

Figure 5: Response Rate of Drug Therapy

ceftriaxone they need to treat with cloaxacillin. So,
sulbactam was considered to be effective than com-
pared to ceftriaxone.

Children frequently graze or cut themselves during
slips and mishaps, making them especially vulner-
able to skin and soft tissue diseases. Additionally,
infections of the skin, underlying tissues, and bones
can arise from puncturewounds. Since severe infec-
tions can cause deformity, bone infections in chil-
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Table 1: Patterns of Skeletal Diseases in Children
S. No Skeletal Diseases Frequency Percentage

1. Soft tissue infection 37 56.92%
2. Suppurative arthritis 17 26.15%
3. Osteomyelitis 11 16.92%

dren can be hazardous if not treated adequately.
Immune deϐiciencies or infections that follow bac-
teremia can lead to serious infections. The use of
ampicillin/sulbactam indiverse skin, soft tissue, and
skeletal infections has been examined in numerous
researches. In prospective comparison research,
ampicillin/sulbactam 100–200/15–30 mg/kg per
day, four times per day, or ceftriaxone 50–75 mg/kg
per day, twice per day were given intravenously
to 105 children with SSTIs (suppurative arthritis,
osteomyelitis, or cellulitis) [39]. Therapy for celluli-
tis lasted two days, for suppurative arthritis seven
days, and for osteomyelitis seven to ten days. Ther-
apeutic healing and bacteriologic clearance were
seen in 38/41 (93%) and 84/84 (100%) of the
patients treated with ceftriaxone, respectively.

Due to its outstanding tolerability proϐile, which is
comparable to that of ampicillin used alone, ampi-
cillin/sulbactam has become a ϐirst-line treatment
for many childhood infections. In a meta-analysis,
Lees et al. [40] noted that eight of 66 (12%) kids
who underwent multiple-dose therapy experienced
negative side effects. Pain at the injection site (6%
of reactions) and skin conditions were the most fre-
quent ones (3 percent).

Limitations of the Study
The limitations of the study were

1. The sample size was low.

2. ADR patterns need to be evaluated.

CONCLUSION

Children frequently graze or cut themselves during
slips and mishaps, making them especially vulner-
able to skin and soft tissue diseases. Additionally,
diseases of the skin, subcutaneous tissue, and bones
can arise from bruises and cuts. Since severe infec-
tions can cause deformity, bone infections in chil-
dren can be hazardous if not treated adequately.
Finally, it was determined that soft tissue disor-
ders were more prevalent and that Staphylococcus
aureus is the most common bacterium that causes
bone, joint, or muscle infections in kids. Compared
to ceftriaxone’s response rate of 95%, sulbactam
had a response rate of 100%. Sulbactam was there-
fore thought to bemore efϐicacious than ceftriaxone.
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