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ABSTRACT

Background: Orthopedic implant site infection is major component of surgical site infection associated with
high morbidity and mortality. Implants are foreign to the body so that orthopedic surgery is at risk of
microbiological contamination .The changes in pathogenic flora has lead to emergence of antibiotic resistance
creating problems in the management of orthopedic diseases. The aim of this study was to determine the type
of bacterial pathogens isolated from surgical site infection (SSI) in Guru Nanak Dev Hospital attached to Govt.
Medical College, Amritsar and their antibiotic sensitivity profile. Methods: During this period of study from
August 2018 to July 2019, 509 pus samples were sent to microbiology department suspected as surgical site
infection, from orthopaedic department of Government Medical College, Amritsar. Standard microbiological
techniques were used to identify the organisms and determine the antibiotic susceptibility pattern as per CLSI
guidelines. Results: In the study, out of 397 (77.6%) positive cultures, 109 (27.45%) Gram positive organisms
were isolated among whom Staphylococcus aureus 92 (23.17%) was most common and 288 (72.54%) Gram
negative organisms were isolated among whom Klebsiella species 90 (22.67 %) was most common isolate.
Conclusion: S. aureus is the most common organism responsible for SSlis. Antibiotic preference should be
made according to local sensitivity pattern of the hospital.

Keywords: Surgical site infection, Orthopedic implants site infections, bacteriological profile, Antimicrobial
sensitivity, Staphylococcus aureus.

INTRODUCTION
incisional, deep incisional and organ space SSls.[*2

L . . The incidence of SSI in orthopaedic patients varies
The common orthopaedic infections are surgical from 0.8 and 71%.1,2 Global studies report the

site infections (SSI) and implant infections, both incidence of SSI in orthopaedic surgeries varies
leading to devastating results in terms of morbidity from 6% to 9% in low and middle income countries
and mortality in orthopaedic patients. The problem and 7-8% in high income or well developed
of_change n pathoge_nlc flora and bacterial countries in spite of well developed aseptic
resistance has compllcate_d management _Of procedures, guidelines, surveillance and awareness
orthopaedic  wound infections in  developing programmes. The risk factors associated with

countries. . o .
. - . . . . . development of SSI include co morbidities like
Surgical site infection (SSI) is defined as infection diabetez mellitus rheumatoid arthritis

at s_urgical site within 30 da_ys of.surgery or 90 days malnourishment, obesity, immuosupression,
of implant placement. Surgical Site Infections (SSI) presence of infectious foci in the body like UTI,

include three  wound locations: - superficial infection control practices, prophylactic antibiotic
administration, duration of surgery, duration of stay
Name & Address of Corresponding Author in hospital post-surgery and placement of drain at
Dr. Simranjeet Kaur, the surgical site and a blood transfusion during or
Junior Resident, [3-6]

Department of Microbiology, pOSt'Surgery' . .
Govt. Medical College, Amritsar, A prosthetic replacement and an implant surgery in

Puniab. India orthopaedic operations is successful for alleviating
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the pain and improving the mobility in damaged
joints. These devices include prostheses for hip,
knee, ankle, shoulder and elbow joints. They also
include the fracture fixation devices such as wires,
pins, plates, screws, etc. Metals (Ti-6Al-4V, Co-
Cr-Mo and stainless steel), polymers [poly (methyl
methacrylate) (PMMA) and ultrahigh-molecular-
weight polyethylene(UHMWPE)] and ceramics
(alumina, zirconia and hydroxyapatite)are the three
classes of materials that are most commonly used
for fabricating orthopedic implants.[”]

Prosthetic Joint Infections (PJIs) are devastating
complications which follow such surgery. In the
past century, the incidence of PJIs has drastically
reduced due to the modern theatre facilities and the
aseptic measures. Yet they still pose a problem in
the developing countries, with high morbidities and
substantial costs. The rate of PJI in most centers
ranges between 0.5 to 1.0 percent for hip
replacements, 05 to 2 percent for knee
replacements, and less than 1 percent for shoulder
replacements. The risk of prosthetic joint infection
is greater for knee arthroplasty than hip
arthroplasty.[8-12

When microorganisms seed on a foreign body, they
proliferate and undergo a phenotypic alteration to
develop a biofilm. Biofilms resist the antibiotic
penetration, thus requiring the dose to be increased
several fold. Aggressive therapeutic options such as
prolonged and high-end antibiotics, additional
surgeries and a prolonged rehabilitation are
associated with complications which require a
prolonged hospitalization with a possibility of a
renewed disability.[*3]

This study was aimed at assessing the
bacteriological profile and antimicrobial
susceptibility which  were associated with
orthopaedic surgery and implant placement
infections.

MATERIALS AND METHODS

This study was conducted for one year (August
2018 to July 2019) in the Department of
Microbiology and Orthopaedics attached to a
tertiary care hospital in Amritsar. The liquid pus
samples, exudates and pus swabs from the surgical
wounds of indoor and outdoor patients were sent by
orthopaedics department for culture and sensitivity
to Microbiology department. The samples were
cultured on 5% Sheep Blood agar, MacConkey
agar plates and a Brain Heart Infusion (BHI) broth.
These were then incubated overnight at 37°C and
then examined for the presence of any growth. The
sterile plates were re-incubated till 48 hours.
Subculture of the broths was done using standard
procedure whenever it was indicated. The isolates
were identified using conventional methods. Direct
microscopy after Gram staining and standard
biochemical tests were done.

Antimicrobial susceptibility test was done on
Mueller Hinton Agar using Kirby Bauers Disk
Diffusion method.

The first line antibiotics tested were penicillin
(10U), cefoxitin (30ng) for MRSA, gentamycin
(10pg), azithromycin (15pg), tetracycline (30ug),
ciprofloxacin (5pg) and second line antibiotics
linezolid (10pg) and vancomycin 30pg) and
teicoplanin (30pg) were tested for the gram-
positive bacteria.

For gram negative bacteria first line antibiotics
tested were ampicillin, ceftriaxone, imipenem
(10pg), ceftazidime (30pg), amikacin (30pug),
amoxicillin-clavulanate,  ciprofloxacin  (5ug),
piperacillin - tazobactam, sulbactum- cefepime,
sulbactum-ceftazidime and second line antibiotics
were polymyxin B (100/10ug), meropenem (10pg),
ertapenem (10ug), and tigecycline (15pg). The
diameters of the zones of inhibition were recorded
and interpreted according to the CLSI guidelines
2018-20109.

RESULTS

During the one year study period, a total of 509
samples were received from orthopaedic
department, out of which 397 (77.6%) samples
showed culture positivity and 112 (22.0%) samples
showed no growth.

In the study, out of 397 (77.6%) positive cultures,
109 (27.45%) gram positive organisms were
isolated and 288 (72.54%) gram negative
organisms were isolated.

The common gram positive isolates found in our
study are Staphylococcus aureus, Enterococcus
spp, Coagulase Negative Staphylococcus

The common gram negative isolates found in our
study  Klebsiella spp, Pseudomonas spp,
Escherichia coli, Acinetobacter spp, Citrobacter
spp, Proteus spp, Serratia marcescens.

Most common isolate was Staphylococcus aureus
92 (23.17%) followed by Klebsiella species 90
(22.67%), Pseudomonas species 74 (18.63%),
Escherichia coli 73 (18.3%), Acinetobacter species
33 (8.31%), Citrobacter species 14 (3.52%),
Coagulase negative Staphylococcus 9 (2.26%),
Enterococcus species 8 (2.01%) Proteus species 3
(0.75%), Serratia marcescens 1 (0.25%). 9.8% of S.
aureus was Methicillin resistant (MRSA)

All Staphylococci were susceptible to vancomycin,
linezolid and teicoplanin. All gram negative bacilli
were sensitive to Ertapenem, Imipenem and
Meropenem.

The antibiotic susceptibility pattern of gram
positive organism and gram negative organisms
have been mentioned in tables below.
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Table 1: Percentageof Cases Havingpositive And
Negativeculture
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Parameters No. Of Cases (N =509) | Percentage
Total No. Of 397 78.0%
Culture Positive
Total No. Of 112 22.0%
Culture Negative
Total No. Of Cases | 509 100% 2534
Table 2: Distribution of Gram positive bacteria
S. Organism Number Percentage
No % 25,69
1. Staphylococcus (MSSA | 53+39=92 | 84.40
+MRSA) _

2 Enterococcus 8 733 = Klebsiella = Pseudomonas
3. Coagulase Negative 9 8.25 = Escherichia coli = Acinetobacter
Staphylococcus Citrobacter = Proteus

Total 109 100.00 = Serratia marcescens
8.25 Table 4: Type of implant or orthopaedic procedures
N S. Procedures Number Percentage
No %
1. External fixator pin sites | 158 54.86
2. Distal tibial locking 102 35.42
plate
3. Tibia nail/proximal, 60 20.83
tibia plate
4. Foot implants and ankle | 38 13.19
implants (calcaneal
plate, bimalleolar
= Staphylococcus(MSSA +MRSA) fixation)
= Enterococcus 5. Femur (Nail, DSLC, 35 12.15
= Coagulase Negative Staphylococcus DHS, PFN)
6. Distal humerus plates 28 9.72
Table 3: Distribution of Gram Negative bacteria. 7. Both bone forearm 23 7.99
S. Organism Number Percentage plates
No % 8. Humerus shaft plate/nail | 15 5.21
1 Klebsiella 90 31.25 9. Clavicle plate 14 4.86
2 Pseudomonas 74 25.69 10. Closed K wiring sites 12 4,17
3. Escherichia coli 73 25.34 11. | Hip arthroplasty 8 2.78
4. Acinetobacter 33 11.45 12. | Knee arthroplasty 7 2.43
5 Citrobacter 14 4.86 13. | TBW sites (olecranon 6 2.08
6. Proteus 3 1.04 and patella)
7. Serratia marcescens 1 0.35 14. | Universal spine 3 1.04
Total 238 100.00 stabilizing system
Table 5: Antimicrobial Sensitivity Pattern Of Grampositive Organisms
Organis Penicilli | Cefoxiti | Azithromyci | Tetracyclin | Gentamyci | Ciprofloxaci | Linezoli | Vancomyci
m n n n e n n d n
MSSA 0 100 83.45 91.02 64.50 64.63 100 100
MRSA 0 0 47.45 89.90 56.04 46.90 100 100
ENTERO 0 0 99.00 99.05 10 98 100 100
MSCONS | 0 100 50.00 98.05 50 99 100 100
MRCONS | 0 0 49.00 99.12 50 99 100 100
Table 6: Antimicrobial Sensitivity Pattern Of Gram Negative Organisms
Organi | Ampi | Amik | Genta | Ciprofl | Ceftaz | Pipera | Sulbac | Sulbac | Ampic | Ertap | Imipe | Merop
sm cillin | acin mycin | oxacin idime cillin- tum- tum- illin- enem nem enem
tazoba | ceftazi | cefepi | sulbac
ctum dime me tum
Klebsie | 0 85 85 86 57 86 78 52 63 100 100 100
lla
Pseudo | - 90 74 52 69 85 79 54 64 100 100 100
monas
E coli 6 90 73 39 48 84 81 55 49 100 100 100
Acineto | 7 96 92 86 89 99 98 95 92 100 100 100
bacter
Citroba | 7 100 100 90 90 99 100 94 96 100 100 100
cter
Proteus | 50 90 90 96 58 92 98 95 96 100 100 100
Serratia 0 100 100 0 0 100 0 1100 1100 100 100 100
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DISCUSSION

Orthopedic implant site infections continue to be a
diagnostic and therapeutic challenge.

The results of the study show that most of the
orthopedic SSls are caused by S. aureus followed
by Klebsiella species. Others include Pseudomonas
species, Escherichia coli, Acinetobacter species,
Citrobacter species, Coagulase negative
Staphylococcus, Enterococcus species, Proteus
species and Serratia marcescens.

In our study the culture positivity was found to be
77.6 % which is less when compared to other
studies where Anisha Fernandez et al,*4l reported
84% and Khosravi et al,' Vishwajith et al,l®l
reported the culture positivity of 93.9% and
94.89% respectively. However Gomez et al,i*"]
reported even lesser positivity of 60%. Most of the
samples in our study were direct swabs which
could have contributed to the low positivity rate.
One of the draw back of the study was not to
culture for anaerobic organisms which can also
cause implant site infections mostly beyond 24
months of the surgery, however no patient in the
present study presented after that duration. Most of
the patients had history of antibiotic treatment in
the recent past which is again a factor against
isolation of anaerobes.[*®!

In another study in India Agrawal et al found out
that the most common infecting organism in their
institute was E. coli (34.4% cases) followed by
Pseudomonas (26.1% cases) and then S. aureus in
21.6% cases. This is in contrast to our study
wherein we found Pseudomonas species (18.63%),
Escherichia coli (18.3%) cases only.[]

In our study, 9.8 % of S. aureus was Methicillin
resistant (MRSA) and all the MRSA isolates were
sensitive to vancomycin, linezolid and teicoplanin.
Mundhada and Tenpe similar also reported S.
aureus as the most common bacteria isolated from
the SSIs.?% Many other studies have reported all
the staphylococcal isolates being sensitive to
vancomycin and linezolid. Currently vancomycin
resistance Staphylococcus aureus (VRSA) is not
widespread. Vancomycin remains the first choice
of treatment for MRSA. The coagulase negative
staphylococci  (2.26%) were  sensitive to
vancomycin, teicoplanin and linezolid.

In an another study in India by Ravi Kant Das et al
showed that most of the orthopedic SSls in CIMS
are caused by S. aureus followed by E. Coli. Others
include Pseudomonas, Enterobacter, Coagulase
negative Staphylococci and Acinetobacter. Overall
Gram-negative bacteria are responsible for most of
the SSlis.l21

Based on the antimicrobial susceptibility data, we
suggest that imipenem, ertapenem and meropenem
are the most effective agents against most of gram
negative bacteria and vancomycin, linezolid are the
most effective agents against gram positive

10.

11.

12.

13.

organisms. Tigecycline showed 100% sensitivity
by all gram negative bacteria, but these drugs are
kept as reserve, should be used judiciously.

CONCLUSION

Better understanding of the interaction between
microorganisms, the implant and the host may
improve our current approach to the diagnosis and
treatment of implant-associated infections. Many
factors must be considered while deciding
antibiotic therapy like previous antibiotic history,
knowledge of most common causative organism in
these orthopedic infections, and their antibiotic
profile. By  multidisciplinary  collaboration
involving the orthopedic surgeons, and clinical
microbiologist, we can further reduce the incidence
of infection in our hospital.
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