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ABSTRAK 

PENGENALAN 

Diabetes mellitus (DM)  ataupun diabetes (lebih dikenali sebagai kencing manis) 

adalah salah satu faktor yang dikenal pasti sebagai risiko jangkitan di kalangan 

pesakit yang menjalani pembedahan penukaran sendi lutut (TKA). Tujuan kajian 

ini adalah untuk menilai kelaziman dan risiko jangkitan di antara pesakit DM dan 

yang tidak menghidapi DM yang menjalani pembedahan penukaran sendi lutut  

(TKA) primer.  

KAEDAH KAJIAN  

PubMed, Scopus, Google Scholar, Web of Science, dan Science Direct adalah 

pengkalan data elektronik yang telah dimaanfaatkan sebagai sumber untuk 

mengidentifikasi kajian yang bersesuaian (kajian yang diterbitkan sehingga 21 

April 2022) . Untuk membandingkan risiko jangkitan antara pesakit DM dan bukan 

DM, kelaziman, dan nisbah risiko (RR) dengan 95% selang keyakinan (CI) telah 

digunakan. Penyelidikan ini telah telah berdaftar dengan PROSPERO 

(CRD42021244391). 

KEPUTUSAN 

Seramai 119,244 pesakit daripada 18 kajian, dengan jumlah keseluruhan 120,754 

spesimen lutut (25,798 DM dan 94,956 bukan DM) telah digunakan dalam 

penilaian ini. Kami mendapati risiko jangkitan di kalangan pesakit diabetes adalah 

1.84 kali ganda lebih tinggi daripada pesakit bukan diabetes. Kelaziman jangkitan 

adalah lebih tinggi di kalangan pesakit diabetes (1.9%) berbanding pesakit bukan 
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diabetes (1.2%). Dalam analisis sub-kumpulan, risiko jangkitan di tempat 

pembedahan (SSI) dalam (deep SSI) adalah 1.96 kali lebih tinggi pada pesakit 

diabetes, tetapi tiada perbezaan yang ketara jika dibandingkan dengan SSI di 

kawasan permukaan luka (superficial SSI). Kelaziman SSI dalam adalah lebih 

tinggi di kalangan pesakit kencing manis (1.5%) berbanding bukan kencing manis 

(0.7%), tetapi kelaziman SSI di kawasan permukaan adalah lebih rendah di antara 

pesakit DM (1.4%) berbanding bukan DM (2.1%).  

KESIMPULAN 

Selaras dengan penyelidikan yang telah dijalankan sebelum ini, kami mendapati 

diabetes terbukti sebagai faktor risiko jangkitan di kalangan pesakit yang menjalani 

TKA primer. Walau bagaimanapun, risiko adalah jauh lebih rendah daripada data 

yang diterbitkan sebelum ini, menunjukkan bahawa faktor lain memainkan  peranan 

yang lebih besar dalam jangkitan. 

Keyword: diabetes; infection; periprosthetic joint infection; prevalence; risk; 

systematic review; total knee arthroplasty 
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ABSTRACT  

INTRODUCTION  

Diabetes mellitus (DM) is a known risk factor for infection following total joint 

arthroplasty. This study looked at the prevalence and risk of infection in diabetic 

and non-diabetic patients who had primary total knee arthroplasty (TKA).  

METHODOLOGY  

PubMed, Scopus, Google Scholar, Web of Science, and Science Direct electronic 

databases were searched for studies published up to 21 April 2022. To compare the 

risk of infection between diabetic and non-diabetic subjects, a pooled prevalence, 

and a risk ratio (RR) with 95% confidence intervals (CIs) were used. This research 

has been registered with PROSPERO (CRD42021244391). 

RESULTS  

There were 119,244 participants from 18 studies, with a total of 120,754 knees 

(25,798 diabetic and 94,956 non-diabetic). We discovered that the risks of infection 

in diabetic patients were 1.84 times significantly higher than in non-diabetic 

patients. Infection was more common in diabetic patients (1.9%) than in non-

diabetic patients (1.2%). In a subgroup analysis, the risks of developing deep 

surgical site infection (SSI) were 1.96 times higher in diabetic patients, but no 

significant difference when compared in superficial SSI. Prevalence of deep SSI 

was higher in diabetic (1.5%) than in non-diabetic (0.7%), but the prevalence of 

superficial SSI was lower in diabetic (1.4%) than in non-diabetic (2.1%). 
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CONCLUSION 

Consistent with previous research, we found diabetes is a risk factor for infection 

following primary TKA. However, the risk is much lower than previously 

published data, indicating that other factors play a larger role in infection. 

Keyword: diabetes; infection; periprosthetic joint infection; prevalence; risk; 

systematic review; total knee arthroplasty 
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CHAPTER 1 – INTRODUCTION 
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1.1 INTRODUCTION 

Total knee arthroplasty (TKA) has long been considered the most 

effective surgery for patients suffering from severe knee arthritis [1]. It is a major 

operation that is frequently used to relieve joint pain and improve joint mobility and 

function [2]. Though it is uncommon, postoperative infection is one of the most 

devastating and feared complications of TKA [3,4]. 

Diabetes mellitus (DM) is one of several risk factors for 

periprosthetic joint infection (PJI) following total joint arthroplasty [5]. It has been 

reported that more than half of those with diabetes have arthritis and may require a 

hip or knee replacement in the future [6,7]. With the increasing prevalence of 

diabetes worldwide, the number of diabetic patients requiring arthroplasty is 

expected to rise in the future [8]. Therefore, we believe that studies on risk infection 

in diabetics undergoing TKA will be extremely beneficial in preventing PJI 

To the best of our knowledge, no recent systematic review and meta-

analysis has been conducted comprehensively to investigate the prevalence and risk 

of infection in patients with diabetes following primary TKA, with the most recent 

known being in 2014 which was on the influence of DM on the post-operative 

outcome of elective primary TKA. Thus, author is keen to evaluate the recent 

overall prevalence of diabetes in patients who are to undergo elective primary TKR 

and the risk of post-operative infection. 
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1.2 OBJECTIVE 

1. To study the outcome of primary total knee arthroplasty (TKA) among 

diabetic and non-diabetic patient by using systematic review and meta-

analysis methodology. 

2. To obtain the prevalence and estimating risk of infection in diabetic patient 

post primary total knee replacement 

3. To obtain the prevalence and estimating risk of superficial SSI in diabetic 

patient post primary total knee replacement. 

4. To obtain the prevalence and estimating risk of deep SSI in diabetic patient 

post primary total knee replacement. 

5. To evaluate any difference between prevalence and comparing risk of 

superficial and deep SSI in diabetic patient post primary total knee 

replacement 

 

 

 

 

 

 

 

 



4 
 

 

 

 

 

CHAPTER 2 – STUDY PROTOCOL 
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2.0 METHODS 

In accordance with the Preferred Reporting Items for Systematic Reviews and Meta 

analyses (PRISMA) guideline, we will conduct this systematic review and meta-

analysis to assess the prevalence and risk of infection among diabetic patients 

compared to non-diabetic subjects who receive primary TKA [9].  

 

The protocol of this study was registered with International Prospective Register of 

Systematic Reviews (PROSPERO) database, registration number: 

CRD42021244391. 

 

2.1. Data Sources and Searches 

 

PubMed, Scopus, Google Scholar, Web of Science, and Science Direct electronic 

databases will be searched to identified studies published from inception to April 

2022. 

 

We will look over the reference lists of the included studies for other potential 

studies that could be included in the SRMA. EndNote X8 software will be used to 

manage and screen out duplicate studies. 
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2.2. Eligibility Criteria 

 

We will consider observational studies as eligible studies. Preprints were not 

considered and only published studies reporting data of interest were considered 

eligible. Review papers, case studies, comments, and perspectives will be excluded 

from the study. Data from news reports and press releases, as well as data gathered 

from websites and databases, were not taken into account. Studies published in 

languages other than English will be included, with Google Translate going to be 

used to translate them. We will be cautious about studies from the same authors or 

facilities, but if the study population was distinct, the study was included. 

 

2.3. Inclusion and Exclusion Criteria 

 

Patients with diabetes who had a primary TKA will be included in the study and 

compared with non-diabetic subjects. Research involving (1) revision total knee 

replacement, (2) original knee replacement with evidence of prior infection, and (3) 

animal studies are excluded. At the same time, we also going to exclude data 

obtained from insurance companies and from hospital billing. 

 

2.4. Study Selection 

 

Articles of interest will be reviewed based on title and abstract, then full text by two 

authors (M.A.A. and S.A.R.) separately to find suitable studies. Disagreements over 

inclusion will be aired and a consensus will be reached by discussion among the 

authors. 
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2.5. Data Extraction 

Data extraction will be done by M.A.A. and cross-checked independently by two 

authors (M.A.I. and S.A.R.). When duplicate data were discovered, the study with 

the smaller sample size or incomplete data will be discarded. We will take the 

following data from each eligible study and entered it into a pre-set Excel 

spreadsheet: the first author’s last name; the participants’ region (country); the data 

collecting period; the total number of TKA patients; the total number of knees 

examined; age; type of infection and the study design. 

2.6. Quality Assessment 

The quality of included studies will be assessed independently by two authors 

(M.A.A. and S.A.R.) using the Joanna Briggs Institute (JBI) critical appraisal tools 

[10]. Further, the results of the quality assessment will be checked by another author 

(M.A.I.). Studies will be categorised as “high risk of bias” (low quality), “moderate 

risk of bias” (moderate quality) or “low risk of bias” (high quality) when the overall 

score was <50%, 50–70% or >70%, respectively [11,12]. 
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2.7. Data Analyses 

 

The pooled prevalence and 95% confidence intervals (CIs) of infection in diabetes 

patients will calculate using a random-effects model. The risk ratio (RR) with 95% 

confidence intervals (CIs) was used to compare the risk of infection between 

diabetic and non-diabetic subjects. In addition, the pooled prevalence of infection 

with the corresponding 95% CI will be calculated for both diabetic and non-diabetic 

subjects. 

 

To examine publication bias, funnel plots displaying prevalence estimates versus 

sample variance will be created, and the asymmetry of the funnel plot was 

confirmed using Egger’s test when a minimum of 10 studies were available. 

Heterogeneity between studies will be assessed using the I2 statistic (I2 > 75% 

indicating substantial heterogeneity) in addition to using Cochran’s Q test to 

identify the significance of heterogeneity. Galbraith plots will be constructed to 

identify the sources of heterogeneity. Subgroup analysis will be done by analysing 

the risk and prevalence of deep surgical site infection and superficial infection. 

Sensitivity analyses will be performed by (A) leave-one-out method, (B) excluding 

the outlier studies, (C) excluding small studies (n < 500 for RR estimation and n < 

100 for prevalence estimation) and (D) excluding low- and moderate-quality 

studies. All the analyses and plots will be generated by using metaprop codes in 

meta (version 4.11–0) and metafor (version 2.4–0) packages of R (version 3.6.3) in 

RStudio (version 1.2.5033) and RevMan (version 5.3) software [13,14]. 
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2.3 APPENDIX 

2.3.1 Search strategy 

Table S1. Search strategies 

Databases Search strategies 

PubMed 

(knee replacement[Title/Abstract] OR knee 

replacements[Title/Abstract] OR knee 

arthroplasty[Title/Abstract] OR knee 

arthroplasties[Title/Abstract] OR TKA[Title/Abstract] OR 

TKR[Title/Abstract]) AND (Diabetic[Title/Abstract] OR 

Diabetics[Title/Abstract] OR diabetes[Title/Abstract]) 

Scopus 

TITLE-ABS("knee replacement" OR "knee replacements" OR 

"knee arthroplasty" OR "knee arthroplasties" OR TKA OR 

TKR) AND TITLE-ABS(Diabetic OR Diabetics OR diabetes) 

Web of Science 

TI=("knee replacement" OR "knee replacements" OR "knee art

hroplasty" OR "knee arthroplasties" OR TKA OR TKR) AND 

TI=(Diabetic OR Diabetics OR diabetes) 

Indexes=SCI-EXPANDED, SSCI, A&HCI, CPCI-S, CPCI-SSH, 

BKCI-S, BKCI-SSH, ESCI Timespan=All years 

ScienceDirect 

Title, abstract, keywords: ("knee replacement" OR "knee 

replacements" OR "knee arthroplasty" OR "knee arthroplasties" 

OR TKA OR TKR) AND (Diabetic OR Diabetics OR diabetes) 

Google Scholar 

allintitle:("knee replacement" OR "knee replacements" OR 

"knee arthroplasty" OR "knee arthroplasties" OR TKA OR 

TKR) (Diabetic OR Diabetics OR diabetes) 
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2.3.2 Data collection sheet   

Major characteristics of the included studies 

Study 
ID 

Country 
Data 

collection 
period 

Total number 
of knees 
(diabetic) 

Total number of 
study participants 

(diabetic) 

Age of the patients 
(years) [mean ± SD 

/ median (IQR) / 
range] 

Type of 
infection 

Study 
design 
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2.3.3 Flow chart 

 

 

 

 

 

 

Creation of keywords based on study title for database search

Formulation of search strategy based on keywords

Database search (PubMed, Scopus, Google Scholar)

Retrival of all search results

Removal of duplicates using End Note software

Screening of remaining studies based on inclusion criteria

Retrival of eligible studies

Quality assessment of eligible studies

Data extraction and analysis

Report writing and submission
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