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ABSTRACT 

Background  Methicillin-resistant Staphylococcus aureus (MRSA) related infections are increased in patients with Diabetes 
Mellitus and are associated with increased morbidity and mortality.  

Objectives  This study aims to determine the prevalence, risk factors, and antimicrobial susceptibility patterns of MRSA 
nasal colonization among individuals with diabetes mellitus. 

Methodology  This is a prospective cross-sectional study that included adult Filipino patients with diabetes mellitus type 
2. Nasal swab samples were analyzed for the presence of MRSA. 

Results  MRSA nasal colonization has a prevalence rate of 6.8% which was associated with a history of antibiotic use. The 
isolates exhibited resistance to Benzypenicillin/Oxacillin (100%), Clindamycin (42.9%), Vancomycin, and 
Trimethoprim/Sulfamethoxazole (14.3%).  

Conclusion  The prevalence of MRSA in this population is higher compared with other Asian countries. No diabetic-related 
risk factors were identified to be associated with MRSA nasal colonization.  The presence of resistance to most commonly 
used antibiotics should prompt clinicians appropriately treat infections caused by this organism. 
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INTRODUCTION 

Diabetes Mellitus is one of the most common systemic 
diseases worldwide, associated with debilitating and fatal 
complications.  According to the World Health 
Organization, around 422 million adults have diabetes, 
and around 1.5 million die due to diabetes each year.1  
Here in the Philippines, there are approximately 3.7 
million adult Filipinos with diabetes, and is regarded as 
the 6th leading cause of death.2,3 One of the major causes 

of increased mortality and morbidity among diabetic 
patients is infection. Individuals with diabetes mellitus 
have impaired innate & adaptive immune responses 
which increases their risk for various types of infection. A 
hyperglycemic state of more than or equal to 200 mg/dl 
was noted to alter neutrophil activities such as chemotaxis, 
phagocytosis, and antimicrobial action.4,5 In addition, it 
also affects the humoral immunity and C3 activation which 
predisposes patients with uncontrolled glucose levels to 
bacterial infections such as Staphylococcus aureus.5 In a 
study conducted by Korberl, et al., they noted that 
patients with diabetes mellitus, are routinely evaluated at 
the outpatient clinics or admitted due to infection of the 
skin and soft tissues, pulmonary, and genitourinary tract.6 
One of the bacterial pathogens associated with these 
infections is the methicillin-resistant Staphylococcus 
aureus (MRSA), a gram-positive bacterium, which was 
formerly identified as a hospital-associated drug-resistant 
pathogen, but is now also seen in the community amongst 
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healthy individuals.7 The evolution of the organism has 
emerged to be a global health concern.     

Diabetes Mellitus is one of the most significant risk factors 
for MRSA colonization. Colonization of the said organism 
may act as an endogenous reservoir which places carriers 
at a greater risk for future infection. Studies have shown 
that asymptomatic MRSA nasal carriers have an increased 
risk of MRSA related infection as compared to non-carriers 
especially when they get hospitalized for other causes.8-10  
Among the patients tested for MRSA nasal colonization 
around 11%-19% developed MRSA related infection 
during their admission.9,10  In a study conducted by Lin, J. 
et al. they tested community-based diabetic patients (n= 
529) for MRSA nasal colonization, which showed an 
increased prevalence of MRSA in diabetic patients as 
compared to non-diabetic subjects, 4.16% (n = 22) vs 2.81 
(n=12), respectively.11 Infection caused by MRSA in 
patients with diabetes mellitus was also associated with 
significant morbidity and mortality. In a study conducted 
by Equils, et al., diabetic patients infected with MRSA have 
higher 28-day mortality compared to non-diabetics, 23.5 
vs 14.6%, respectively.12 The resistance of MRSA to β-
lactam antibiotics, a commonly prescribed group of 
antimicrobials, poses a significant limitation on the 
treatment of diseases caused by this organism. Studies 
also showed that despite the sensitivity of MRSA to drugs 
such as Vancomycin and Linezolid, clinical success rates 
were still low in diabetic patients than non-diabetic 
patients.13 

Although the relationship between MRSA colonization 
and the subsequent infection in persons with diabetes 
have been studied,

 
to the best of our knowledge, the 

prevalence, risk factors, and anti-microbial susceptibility 
for MRSA colonization carrier state in asymptomatic 
diabetic patients have not been documented here in the 
Philippines. This study aims to identify the prevalence & 
risk factors for MRSA nasal colonization among individuals 
with Diabetes Mellitus and to determine the antimicrobial 
susceptibility of these organisms. This will guide clinicians 
in the prevention and proper treatment of MRSA related 

infections. 

 

METHODOLOGY 

This is a prospective cross-sectional study conducted at 
the Makati Medical Center – Outpatient Clinics. Adult 
Filipino patients with Diabetes Mellitus type 2, 20 to 70 
years old, who sought consult at the Makati Medical 
Center – Outpatient Clinics (Figure 1). 

Inclusion Criteria: 

1. Patients who sought to consult at the Outpatient 
Clinics  

2. Diagnosed as Diabetes Mellitus type 2 based on 
the American Diabetes Association (ADA) criteria 
for the diagnosis of diabetes  

Exclusion Criteria: 

1. Individuals with an active infection, ulcer, 
swelling, and/or redness of the skin 

2. Individuals who were treated with antibiotics for 
the past 3 months 

3. Individuals on Immunosuppressive therapy 
4. Individuals who have been hospitalized for the 

past 3 months 
5. Individuals previously diagnosed with MRSA 

infection 
6. Individuals with co-morbidities such as Cancer, 

Chronic Obstructive Pulmonary Disease, Liver 
Cirrhosis, HIV/AIDS, and End-Stage Renal 
Disease  

7. Pregnancy 

Interested participants underwent initial screening and 
those who satisfied the inclusion and exclusion criteria 
were asked to participate in the study. Samples were 
taken aseptically from both the right and left nostrils with 
the use of sterile cotton swabs. The samples were sent to 
the MMC Microbiology lab after each collection. Standard 
procedure for identification and culture sensitivity using 

VITEK 2XL was utilized.  

The protocol of this study was approved by 
the Institutional Review Board of Makati 
Medical Center before implementation. The 
study adhered to the ethical principles set out 
in relevant guidelines (Declaration of Helsinki 
2008, WHO Operational Guidelines, Good 
Clinical Practice, and National Ethics 
Guidelines for Health Research). All data 
collected using a formulated questionnaire, 
and standardized tests were done at Makati 
Medical Center within a three-month 
sampling period. Written informed consent 
was obtained upon recruitment, after 
carefully explaining the objectives and 
methodology of the study. Patient’s 
confidentiality was a priority at all times, the 
questionnaires were numbered and encoded 
using the control number instead of 
participants’ names, the documents were 

 

Figure 1:   Flow Chart of the Methodology used in this study 
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kept in a secured location, and will be discarded after 2 
years. The test was conducted free of charge. There was 
no risk involved in the participation of the study, the 
procedure was performed following a standard 
procedure and, with utmost care.  Those who tested 
positive were notified thru SMS. This study does not 
involve any intervention or treatment.  There were no 
pharmaceutical companies involved in the conduct of the 
study, nor will the results be used for commercial 
purposes. All the subjects who were included in the study 
did not receive any monetary assistance as part of 
recruitment. In addition, those who were excluded from 
this study did not result in denial of medical service. 

 

RESULTS 

A total of 106 patients consented to participate in the 
study, however, only 103 were included because the 
specimens were compromised (Table 1). There were 53 
men and 50 women with an age range of 46 to 66 years 
old. The duration of diabetes has a mean of 9.0 ± 8.3 
years. In this study, only 33% of the participants showed 
good glucose control based on their Hba1C levels (less 
than or equal to 6.5) (Table 2). They were mostly on oral 
medications and only 6% were on combination therapy 
(oral and insulin). Associated comorbidities were 
hypertension and dyslipidemia. The average body mass 
index of the participants falls under the obese category, 
based on the WHO Western Pacific Region BMI 
classification for Asians.14 The majority were non-smoker, 
had a family history of diabetes and hypertension. Socio-
demographic data shows that majority of the participants 
have an annual income of more than Php 250,000. 
Household size is composed of more than 3 family 
members. Most of the participants take a bath more than 
once a day. Medical history showed that 33% have a 
history of antibiotic use and 52.4% have a history of 

admission in a hospital. 

The prevalence of Staphylococcus aureus and MRSA 
19.4% (95% CI 12.9% to 28.1%) and 6.8% (95% CI 3.3% to 
6.8%), respectively.  

In the study, twenty patients were noted to have 
Staphylococcus aureus nasal colonization and among 
them, seven were methicillin-resistant. Among the risk 
factors analyzed that may affect the occurrence of MRSA 
among individuals with diabetes mellitus only the history 
of antibiotic use showed a significant odds ratio (Table 3). 

The highest proportion of resistance among MRSA 
isolates was against Benzylpenicillin and Oxacillin (100%) 
(Table 4). This is followed by Clindamycin and 
Erythromycin (42.9%). Moreover, only one sample 
showed resistance to Quinupristin/Dalfopristin, 
Vancomycin, Rifampicin, and TMX/SMX. The isolates were 
still sensitive to Gentamicin, Ciprofloxacin, Levofloxacin, 
Moxifloxacin, Doxycycline, Tigecycline, and 
Nitrofurantoin.  

 

DISCUSSION 

The prevalence of nasal colonization of Methicillin-
resistant Staphylococcus aureus among asymptomatic 
individuals with diabetes mellitus is varied. Studies from 
different countries reported wide-ranging prevalence 
rates. In the United States, a study among diabetic 
populations using the National Health and Nutrition 
Examination Survey (2001–2004) by Lin J et.al, the 
prevalence of MRSA nasal colonization was 1.09%.15 In 
Australia, a study of MRSA nasal carriage among 
community-based diabetic patients showed a prevalence 
rate of 3.1%.16  

In Asia, several studies were published showing 
prevalence rates from 2.7% to 4.16%. A research 
conducted by Jin Ling, et. al in Foshan, China, showed 
MRSA nasal carriage prevalence rate of 4.16%. The study 
population in this study was composed of patients with an 

Table 1.  Demographic Profile of Study Subjects 

Parameter Value (+ SD) 

Age (Years), mean±sd 56.2 ± 10.1 

Duration of Diabetes (years), Mean  9.0 ± 8.3 

Sex, n, %  

 Male 53 (51.5) 

 Female 50 (48.5) 

Income, n, %  

40,000 21 (20.4) 

40,000 to 59,999 11 (10.7) 

60,000 to 99,999 7 (7.8) 

100,000 to 249,999 26 (25.2) 

>250,000 38 (36.9) 

 

Table 2.  Clinical Profile of Study Subjects 

Co-Morbidities  N (%) 

 Hypertension 75 (72.8) 

 Dyslipidemia 77 (74.8) 

 Renal 14 (13.6) 

Diabetic Medications  

 Oral 95 (94.1) 

 Insulin 1 (1.0) 

 Oral and Insulin 5 (5.0) 

Smoking History   

  Pack Years (Mean ± SD) 17.2 ± 12.0 

Family History  

 Diabetes Mellitus 64 (62.1) 

 Hypertension 45 (43.7) 

Antibiotic History (Yes) 34 (33.0) 

Admission History (Yes) 54 (52.4) 

Household Size (Mean ± SD) 4.6 ± 2.9 

Hygiene (Takes a Bath) (Mean ± SD) 1.7 ± 0.7 

BMI (Mean ± SD) 27.3 ± 4.5 

Hba1c (Mean ± SD) 7.6 ± 1.8 
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average age of 66.13 + 9.34 years, 
less than 5 years duration of 
diabetes, and well-controlled 
blood glucose levels.11 The study 
by Shin-Yi Lin et. al showed a 
lower prevalence rate of 2.8% 
despite having uncontrolled 
blood glucose levels (based on 
their Hba1C levels), more than 5 
years duration of diabetes, and 
are mostly on insulin therapy.17  

Another study done in Taiwan 
among patients seen in the 
emergency department showed 
an overall prevalence rate of 
3.8%.18 It showed that those 
patients with diabetes mellitus 
and other co-morbidities such as 
kidney disease, and urinary 
infections were associated with 
MRSA nasal colonization. In India, 
a study conducted among 
hemodialysis patients with 
diabetes mellitus showed a 
prevalence of 2.7%.19 On the 
other hand, a higher prevalence 
rate of MRSA nasal colonization 
was noted in some European and 
African countries. A prospective 
cohort study conducted in Turkey 
by S.S. Kutlu et. al. among diabetic 
patients in the outpatient setting 
showed a prevalence rate of 
9.9%.20  In Nigeria, the prevalence 
of nasal carriage of MRSA among 
elderly patients was 10%.21   

In the present study, the 
prevalence is 6.8% which is higher 
compared to studies done in the 
United States, Australia, and other 
Asian countries such as China, 
Taiwan, and India but lower 
compared to those in Turkey, and 
Nigeria. In comparison with small 
scale, community-based studies 
done in the Philippines, the 
difference of MRSA nasal carriage 
prevalence rates also vary. A study 
comparing MRSA nasal carrier 
state among students in different 
universities here and abroad 
showed a prevalence rate of 
12%.22 On the other hand, the 
prevalence rate among inmates in 
Manila City Jail with no skin 
lesions was 5%.23 However, these 
studies did not mention the co-
morbidities of their subjects. 
Other studies done in the 
Philippines, involved those with 
skin and soft tissue infections, 

Table 3.   Factors associated with the presence of Methicillin-resistant Staphylococcus 

aureus (MRSA) among individuals with Diabetes mellitus Type 2 

Influencing Factors 
 MRSA 

n n (%) OR (95% CI) p-value 

Demographic Characteristics     

Sex     
Men 53 2 (3.8) 

0.35 (0.07 to 1.91 0.2266 
Women 50 5 (10.0) 

Age (years)     
≤ 65 85 6 (7.1) 

1.29 (0.15 to 11.43) 0.8184 
> 65 18 1 (5.6) 

Income     
40,000 21 1 (4.8)  -  - 
40,000 to 59,999 11 1 (9.1) 2.0 (0.11 to 35.41) 0.6364  
60,000 to 99,999 7 0 (0)  - 0.9984  
100,000 to 249,999 26 2 (7.7) 1.67 (0.14 to 19.76) 0.6856  
>250,000 38 3 (7.9) 1.71 (0.17 to 17.60) 0.6501  

Duration of Diabetes     
 <5 44 3 (6.8)  -  - 
 5-9 14 1 (7.1) 1.05 (0.10 to 11.0) 0.9667  
 ≥10 45 3 (6.7) 0.98 (0.19 to 5.12) 0.9773  

Comorbidities     
 Hypertension 75 6 (8) 2.35 (0.27 to 20.43) 0.4394  
 Dyslipidemia 77 4 (5.2) 0.42 (0.09 to 2.02) 0.2785  
 Renal 14 1 (7.1) 1.05 (0.12 to 9.57) 0.9558  

Medication     
 Oral Only 95 7 (7.4) 

- 0.9976  
 Insulin Only/Insulin + Oral 6 0 (0.0) 

Family History     
 Diabetes Mellitus 64 3 (4.7) 0.43 (0.09 to 2.03) 0.2874  
 Hypertension 45 3 (7.7) 0.96 (0.20 to 4.54) 0.9633  

Smoking Status     
 Smoker 30 1 (3.3) 

0.39 (0.04 to 3.34) 0.3868  
 Non-Smoker 73 6 (8.2) 

Antibiotic History     
 Yes 34 5 (14.7) 

5.78 (1.06 to 31.51) 0.0428* 
 No 69 2 (2.9) 

Admission History     
 Yes 54 4 (7.4) 

1.23 (0.26 to 5.78) 0.7961  
 No 49 3 (6.1) 

Household Size     
 >3 60 3 (5.0) 

0.51 (0.11 to 2.42) 
0.3993  

 ≤3 43 4 (9.3)  
Hygiene     

 >1 62 4 (6.5) 
0.87 (0.19 to 4.12) 

0.8644  
 ≤1 41 3 (7.3)  

BMI     
Underweight (<18.5) 0  -  -  - 
Normal 18.5 -22.9 14 2 (14.3)  -  - 
Overweight 23-24.9 19 1 (5.3) 0.33 (0.03 to 4.10) 0.3908  
Obese 25 and above 70 4 (5.7) 0.36 (0.06 to 2.21) 0.2721  

Hb1ac     
6.5 or Less 34 3 (8.8)  -  - 
6.6 to 9.0 48 3 (.3) 0.51 (0.10 to 2.70) 0.4287  
More than 9 21 1 (4.8) 0.46 (0.04 to 4.73) 0.5107  

Average Glucose   
  

≤ 200 23 1 (4.3) 
1.68 (0.19 to 14.74) 0.6396 

> 200 79 6 (7.6) 
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those who are admitted, or critically ill.  They also utilized 
other sites for the culture of MRSA isolates.24  

There were still no established risk factors for the 
presence of MRSA nasal colonization among patients with 
diabetes mellitus since it varies across population and 
patient groups.  Studies have shown that diabetes mellitus 
has a positive correlation with an increased propensity to 
infection.25-27 In a meta-analysis conducted by Abu-Ashour 
et al., individuals with diabetes have a higher chance of 
developing different kinds of infection caused by 
Streptococcus and Staphylococcus. According to this 
study, individuals with diabetes mellitus are often nasal 
carriers of Staphylococcus aureus which predisposes 
them to the skin, soft tissue, and respiratory tract 
infections.28 On the other hand, several studies reported 
that the prevalence of S. aureus and MRSA nasal 
colonization may or may not be associated with a diabetic-
related risk factor. A study about MRSA nasal carriage 
among patients with diabetes mellitus showed an 
association with sex, showing increased prevalence 
among female patients.22 A study by Kutlu, S. S. , showed 
that age, sex, Hba1c, history of antibiotic use, and 
hospitalization were not associated with MRSA nasal 
carriage.17 However, it showed that those maintained on 
Insulin has an increased risk for MRSA infection probably 
because frequent needle injections compromise the skin’s 
integrity.  

On the other hand, some studies claim that it can also be 
protective since good glucose control reverses the effects 
of hyperglycemia in the immune system. Research 
involving patients admitted in an urban hospital with 
methicillin-resistant Staphylococcus aureus nasal 
colonization by Hidron, A.I. et. al., data also showed that 
there was no significant difference between patients with 

or without MRSA colonization in terms of age, sex, and 
presence of diabetes.2 Another study done in Australia by 
Hart, J. et. al, did not show any association with diabetes 
mellitus related risk factors. 16 Patients with a history of 
antimicrobial use, hospitalization, and/or those infected 
with HIV showed an increased risk for MRSA 
colonization.29 Adesida, S.A. et. Al., also report that 
antibiotic history is associated with MRSA colonization 
especially in elderly individuals compared to the younger 
population, probably due to prolonged (age-related) 
antibiotic exposure.21  

In our study, the following factors were considered to be 
associated with the presence of Methicillin-Resistant 
Staphylococcus aureus: sex, age, duration of diabetes, 
glycemic control, BMI, maintenance medications, history 
of antibiotic use, and hospitalization. Among the risk 
factors mentioned, only the history of antibiotic use is 
statistically significant. The outcomes in this study did not 
support the findings in the aforementioned studies except 
for the history of antibiotic use. On the other hand, it was 
noted that patients who tested positive for Staphylococcus 
aureus and MRSA, has a HbA1c of above 6.5 with an 
average glucose level of above 200 mg/dl. This finding 
supports the premise that hyperglycemia may contribute 
to neutrophil dysfunction which predisposes an individual 
to Staphylococcal infection [4].  The varied association of 
the presence of MRSA nasal colonization may be 
attributed to the different sample sizes and methods, 
patient characteristics, clinical conditions, and data 
availability.  

The antimicrobial susceptibility test of the MRSA isolates 

in this study showed a resistance of 100% to -lactams 
(Benxylpenicillin and Oxacillin), 42.9% to Erythromycin & 
Clindamycin, and 14.3% to Quinupristin/Dalfopristin, 
Vancomycin, Rifampicin, and TMX/SMX. On the other 
hand, the isolates were highly susceptible to 
Aminoglycosides, Fluoroquinolones, Tetracycline, and 
Nitrofuran group. The presence of multi-drug resistant 
(non-susceptibility to three or more antimicrobial class) 
MRSA was 42.8%. Similar studies done among 
asymptomatic diabetic patients have shown different 
antimicrobial susceptibility patterns. A study done in 
China by Lin, J., et. al showed higher resistance rates to 

the commonly utilized antibiotics such as -lactams 
95.45%, macrolides 81.82%, lincosamides 59.09%, 
cephalosporin 45.45%, fluoroquinolones 36.36%, and 
rifamycin 13.64% [27]. In another study done in Turkey by 
Kutlu et. al, the MRSA isolates showed the following 
resistance patterns: macrolides 43.3 to 60%, 
fluoroquinolones 43.3%, sulfonamides 43.3%, 
lincosamides 23.3%, aminoglycosides 20%, and rifamycin 
13.3%. In addition, the isolates were highly sensitive to 
Vancomycin and Linezolid.20 Lastly, the study done in the 
United States, MRSA showed high resistance to Penicillin, 
Imipenem, Cefazolin, Oxacillin, and Amoxicillin at 100%. 
Other antibiotic class showed the following resistance 
rates: macrolides 72.73%, tetracycline & fluoroquinolones 
27.27%, lincosamides 18.18%.15 However, in clinical 
practice, not all these antibiotics are utilized. The 
Infectious Diseases Society of America (IDSA) 

Table 4. Antibacterial Susceptibility pattern of Methicillin 

Resistant Staphylococcus aureus (MRSA) isolates 

Antibiotic tested 
Susceptibility Resistance 

n % n % 

Benzylpenicillin 0 0 7 100 

Oxacillin 0 0 7 100 

Gentamicin 7 100 0 0 

Ciprofloxacin 7 100 0 0 

Levofloxacin 7 100 0 0 

Moxifloxacin 7 100 0 0 

Erythromycin 4 57.1 3 42.9 

Clindamycin 4 57.1 3 42.9 
Quinupristin/ 
Dalfopristin 

6 85.7 1 14.3 

Linezolid 6 100 0 0 

Vancomycin 6 85.7 1 14.3 

Doxycycline 7 100 0 0 

Tetracycline 6 100 1 0 

Tigecycline 7 100 0 0 

Nitrofurantoin 7 100 0 0 

Rifampicin 6 85.7 1 14.3 

TMX/SMX 6 85.7 1 14.3 
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recommended the following antibiotics for the treatment 

of MRSA.  – lactams (used in mild MRSA infection, 
coverage for B-hemolytic Streptococci & community-
acquired MRSA), Clindamycin, TMP/SMX, Vancomycin, 
Doxycycline, Linezolid, and Daptomycin.30 In this study, 
the MRSA isolates in asymptomatic individuals already 
showed resistance in four out of the seven recommended 
antibiotics.  

The isolates in these studies showed resistance to B-
lactams, Clindamycin, Cotrimoxazole, Vancomycin and 
Linezolid. In our study, we already identified Vancomycin-
resistant MRSA. While resistance to Linezolid was also 
found in another study. Vancomycin and Linezolid are the 
preferred antibiotics for severe staphylococcal infection 
and finding them in asymptomatic patients is alarming. 
This might be a result of the extensive or inappropriate 
use of these antibiotics. 

 

CONCLUSION 

The present study showed a prevalence rate of 6.8% for 
Methicillin-resistant Staphylococcus aureus nasal 
colonization which is higher compared with studies from 
other Asian countries. In this population, the history of 
antibiotic use was associated with MRSA nasal 
colonization. The commonly associated risk factors such 
as age, sex, glycemic control, duration of diabetes, 
diabetes medications, history of hospitalization did not 
show correlation with MRSA nasal carriage. Therefore, 
clinicians should have a high level of suspicion of possible 
MRSA caused infection in diabetic patients with a history 
of antibiotic use. The presence of antimicrobial resistance 
to B-lactams, clindamycin, cotrimoxazole, and vancomycin 
should prompt clinicians to be cautious in prescribing 
such antibiotics, especially in high-risk patients wherein 
inappropriate or delayed treatment is detrimental. We 
recommend that a multi-center study should be done to 
determine the MRSA nasal colonization burden among 
diabetic patients here in our country, to help establish 
local risk factors and antimicrobial susceptibility patterns 
of the said bacteria. In this way, we can alleviate the cost 
of treatment by giving appropriate antibiotics at the onset 
of infection and prevent the undesirable complications of 
Methicillin-resistant Staphylococcus aureus caused 
infections in individuals with diabetes mellitus.  
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