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Abstract 

Methicillin-resistant Staphylococcus aureus (MRSA) infection is a significant clinical and economic 
problem in hospitals. This study analyzed the clinical and economic impact of MRSA infection 
compared to Methicillin-susceptible Staphylococcus aureus (MSSA) infection at Gunung Jati Regional 
Hospital, Cirebon. An analytical cross-sectional study was conducted on 178 patients screened for 
MRSA from Januari 2021 to December 2024. Results showed that 33.14% of patients were infected 
with MRSA and 66.85% with MSSA. The majority if MRSA patients were female (59.3%) and aged 25-
64 yeras (50.8%). The dominant diagnosis was sepsis (42.4%), with comorbid diabetes mellitus being 
higher in MRSA (55.9%) than in MSSA (33.6%). Bivariate analysis showed that MRSA had a mean length 
of stay of 7 days, longer than MSSA (4 days) (p=0.004). Mortality in MRSA patients was significantly 
higher (45.8%) than in MSSA (21.0%), with an odds rasio of 3.17 (95% CI: 1.61-6.25, p=0.001). The 
costs of treatment, care and laboratoty tests in MRSA were also higher, averaging Rp 325,793.20 

compared to Rp 129,089.49 in MSSA. These findings confirm that MRSA infections are associated with 
higher clinical severity, longer hospital stays, higher mortality, and a significant economic burden 
compared to MSSA. Prevention and management of MRSA infections should be improved to reduce 
the negative impact on healthcare facilities. 
Keywords: Methicillin-resistant Staphylococcus aureus (MRSA), Methicillin-susceptible 
Staphylococcus aureus (MSSA), Mortality, Length of hospital, Medical costs 
 

Methicillin-resistant Staphylococcus aureus (MRSA) is major pathogen that 

poses a major challenge in modern hospitals, including Indonesia, due to its 

resistance to various antibiotics, especially beta-lactam antibiotics such as 

methicillin (Santosaningsih., 2022). MRSA infections often occur in post-operative 

patients, the elderly, or users of invasive medical devices, and can cause severe 

complications such as sepsis, nosocomial pneumoniae, or endocarditis, requiring 

expensive second-line antibiotic therapy (Lee et al., 2018). The problem of 

antibiotic resistance in Indonesia is exacerbated by unprescribed access to antibiotic 

and irrational use, accelerating the development of MRSA to multidrug-resistant 

(MDR) and even vancomycin resistance (Lashari et al., 2022). 

MRSA is highly pathogenic, influenced by the prodution of toxins such as  

Panton-Valentine leukocidin (PVL), which damages tissue, and the ability to form 

biofilms that protect the bacteria form the immune systems and antibiotics (Lashari 
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et al., 2022). A major challenge in its management is the progressive pattern of 

antibiotic resistance, including resistance to vancomycin in some cases, which 

increases mortality in vulnerable griups such as the elderly and patients with organ 

dysfunction, with moratlity reates varying from 5% to 60% depending on the 

population and location of infection (Lee et al., 2018). 

Economically, MRSA infections burden hospitals and patients through longer 

hospital stays and higher medical costs. A study at Dr. Soetomo, Surabaya, found that 

17% of S. aureus samples were MRSA, particularly in adult patients requirng 

expensive antibiotics such as vancomycin and linezed (Turbawaty et al., 2021). 

Globally, studies in China and Japan have shown that MRSA infections significantly 

increase hospital costs and length of stay, with the largest cost components being. 

Medicacations, treatment of complications, and additional examinations (Zhen et 

al., 2020; Shoji et al., 2022). 

The prevalence of MRSA in Indonesia is quite high, with SINAR surveillance 

(2022) recording 34% in blood specimens and 27% in lower respiratory tract 

specimens, varying by region and health facility class (Santosaningsih., 2022). MRSA 

infections consistently increase the length of hospital stay, the need for additional 

medical interventions, the risk of complications, and mortality compared to MSSA, 

thereby increasing the economic burden on the health system (Wu et al., 2023; 

Anderson et al., 2019). The clinical and economic impact of MRSA includes the use 

of expensive antibiotics (vancomycin, linezolid, daptomycin), drug level monitoring, 

intensive care, and additional surgical procedures for severe infections (Zhen et al., 

2020). 

 

This study used a cross-sectional design on 178 inpatients at Gunung Jati 

Resgional Hospital in Cirebon City who underwent MRSA screening between January 

1, 2021 and December 31, 2024. Data were collected from medical records, the 

microbiology laboratory, and hospital billing. Inclusion criteria patients with MRSA 

screening, both positive (MRSA) and negative (MSSA), new status, BPJS class III, and 

patients with comorbid diabetes mellitus and certain non-comorbidities. Statistical 

analysis used the Mann-Whitney and Chi-Square tests to examine the ralationship 

between variables.  

METHOD 
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Sample Overview  

Of the 178 screened patients, 59 (33,14%) were diagnosed with MRSA and 119 

(66,85%) with MSSA. The majority of MRSA patients were female (59,3%), while the 

largest age groups were 25-64 years (50,85%) and ≥65 tahun (27,12%). In the MSSA 

group, the largest age group was also 25–64 years(67,23%). 

Prevalence of MRSA Infection by Gender and Age  

Table 1. Prevalence of MRSA infection by Gender and Age at Gunung Jati Regional Hospital, 

Cirebon City (compared with MSSA infection)  

  MRSA MSSA TOTAL 

n (%)  59 (33.14) 119 (66.85) 178 (100) 

Demogrpahic Data 

Gender    

Male, n(%) 24 (40.68) 55 (46.22) 79 (44.38) 

Female, n(%) 35 (59.32) 64 (53.78) 99 (55.62) 

Age    

0-28 days, n(%) 2 (3.39) 1 (0.84) 3 (1.69) 

29 days -1 years, n(%) 1 (1.69) 7 (5.88) 8 (4.49) 

1-5 years, n(%) 4 (6.78) 6 (5.04) 10 (5.62) 

6-12 years, n(%) 0 (0) 1 (0.84) 1 (0.56) 

13-18 years, n(%) 1 (1.69) 2 (1.68) 3 (1.69) 

19-24 years, n(%) 5 (8.47) 9 (7.56) 14 (7.87) 

25-64 years, n(%) 30 (50.85) 80 (67.23) 110 (61.8) 

 65 years, n(%) 16 (27.12) 13 (10.92) 29 (16.29) 

 

FromTabel 1. Shows that the total data of 178 patients at Gunung Jati Regional 

Hospital, 59 patients (33,14%) experienced MRSA infections and 119 patients 

(66,85%) MSSA. In the case of MRSA, the majority of patients were female (59,32%) 

compared to male (40,68%), while in MSSA, female were also more numerous 

(53,78%) than male (46,22%). MRSA infections most commonly occurred in the age 

group 25-64 years (50,85%) and ≥65 years (27,12%), while in MSSA also dominated 

the age group 25-64 years(67,23%) and ≥65 years (10,92%). The higher proportion of 

female with MRSA is thought to be due to the influence of estrogen and progesterone 

hormones, which influence bacterial virulence, and the use of hormonal 
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contraceptives (Rahman et al., 2023; Souza et al.,2020; Stensen et al., 2019). 

Furthermore, adults and the elderly are more susceptible to MRSA due to a weakened 

immune system, comorbities, and more frequent antibuotic use (Nismawati et al., 

2018; Siddiqui AH, et al., 2023; Tacconelli et al., 2018). 

Differences in Comorbidity between MRSA and MSSA 

Table 2. Clinical Characteristics of MRSA infections (compared with MSSA infections) Gunung Jati 

Regional Hospital, Cirebon City 

 MRSA MSSA TOTAL 

n (%) 59 (33.14) 119 (66.85) 178 (100) 

Diagnosis    

Abscess, n(%) 12 (20.34) 39 (32.77) 51 (28.65) 

Cellulitis, n(%) 14 (23.73) 19 (15.97) 33 (18.54) 

Sepsis, n(%) 25 (42.37) 48 (40.34) 73 (41.01) 

DM ulcer, n(%) 8 (13.56) 13 (10.92) 21 (11.80) 

Comorbidities    

DM, n(%) 33 (55.93) 40 (33.61) 73 (41.01) 

Non-Comorbid, n(%) 26 (44.07) 79 (66.39) 105 (58.99) 

 

In this study, the most common clincal diagnosis comorbidities in MRSA patients 

were sepsis (42,4%), followed by cellulitis (23,7%), abscesses (20,3%), and diabetic 

ulcers (13,6%). In MSSA, sepsis was also the most common (40,3%),  followed by 

abscesses (32,8%), cellulitis (16,0%), and diabetic ulcers (10,9%). Comorbid DM was 

found in 55,9% MRSA patients and 33,6% of MSSA patients, while patients without 

comorbidities were 44.1% in MRSA and 66.4% in MSSA. MRSA can cause sepsis because 

it can invade the bloodstream, produces toxins, and evade the immune system 

(Cheung et al., 2021). Virulence factors such as MSCRAMMs and biofilm facilitate 

MRSA adherence to sissue, forming abscesses, cellulitis, and exacerbating diabetic 

ulcers. MRSA resistance to beta-lactam antibiotics due to the mecA gene makes 

infections difficult to treat and carries the risk of bloodstream spread (Lessa et al., 

2012). In DM patients, immune and circulatory disorders exacerbate infections and 

delay wound helaing. MRSA can aldo affect individuals without comorbidities though 

virulence factors and community spread. Poor glycemic control in DM increases the 

risk of severe MRSA infections and delays ulcer (Zhen et al., 2020). 

Differences in Length of Hospilatization Between MRSA and MSSA Patients  

Table 3. Frequency Length of Treatment for MRSA and MSSA Infections at Gunung Jati Regional 
Hospital, Cirebon City  
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Infection Status Diagnosis Average LOS (days) 

MRSA Sepsis 7,72 

 DM ulcer 6,38 

 Abscess 5,83 

 Cellulitis 5,07 

 Average Total MRSA 6,53 

MSSA Sepsis 4,67 

 DM ulcer 4,46 

 Abscess 4,18 

 Cellulitis 3,89 

 Average Total MSSA 4,36 

 

The results of the length care when viewed based on diagnosis, in the MRSA 

group, the diagnosis of sepsis had the highest average LOS of 7.72 days, followed by 

DM ulcers (6,38 days), abscesses (5,83 days), and the lowest was cellulitis with 5.07 

days. This shows that MRSA patients with sepsis are the group with the longest 

hospitalization needs. Conversely, in the MSSA group, the  diagnosis of sepsis also 

occupies the highest position (4,67 days), folowed by Dm ulcers (4,46 days), 

abscesses (4,18 days), and cellulitis (3,89 days). Although by DM sequence pattern is 

similar to MRSA, the average LOS value for each diagnosis in the MSSA group is 

consistently lower than MRSA, this is in line with the research of Rodrigues R, et al. 

(2020) and Joo, et al. (2019) which stated that the LOS of MRSA patients is longer 

than MSSA 

 The difference in LOS is due to the complexity of MRSA treatment due to 

multidrug antibiotic resistance. MRSA is resistant to beta-lactmas (methicillin, 

cephalosporin) through the gene mecA mechanism (Ahmed & Baptiste, 2018). 

Therapy requires second-line antibiotics such as vancomycin or teicoplanin, but the 

emergence of glycopeptide-resistant MRSA variants exacerbates the treatment 

challenge (Ali Alghamdi et al., 2023). Failure of empirical theraphy and the need for 

specific antibiotics (e.g., vancomycin for MRSA vs. beta-laktam for MSSA) prologs 

LOS (Zhen et al., 2020). 
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Differences in mortality rates of MRSA and MSSA patients 

Table 4. Differences in MRSA and MSSA Infections with Mortality at Gunung Jati Regional 

Hospital, Cirebon City 

Mortality MRSA MSSA Total p-

value 

Death, n(%) 27 (45.8) 25 (21.0) 52 (29.2)  

Life, n(%) 32 (54.2) 94 (79.0) 126 (70.8) 0.001 

Total, n(%) 59 (100) 119 (100) 178 (100)  

 

Based on Table 4, patients with MRSA infection showed a mortality rate of 

45,8% (27 patients) compared to 21,0% (52 patients) in MSSA patients. Chi-

Square analysis showed a significant association between infection status 

(MRSA/MSSA) and mortality, with a Pearson Chi-Square value of 11,688 (df=1) 

and p = 0,001, indicating this difference did not occur by chance. Alternative 

tests such as Continuity Correction, Likelihood Ratio, and Fisher’s Exact Test 

also supported this result with similar significance values.  

Descriptively, the proportion of MRSA infections was higher in the deceased 

patient group (51,9%) than in the MSSA group (48,1%), while in the surviving 

patients, MRSA was only 25,4% and MSSA 74,6%. This finding confirms that MRSA 

infections are statistically associated with an increased risk of death, making 

MRSA infections an important factor to consider in efforts to manage and 

prevent patient mortality.  

Table 5. Differences in mortality rates of MRSA patients based on diagnosis at Gunung Jati 

Regional Hospital, Cirebon City  

Diagnosis 
Infections 

Status  
Life Death Total 

% Death of 

Total 

% Death per 

Diagnosis 

Abscess 
MRSA 6 6 12 3,37% 50,00% 

MSSA 33 6 39 3,37% 15,38% 

Sepsis 
MRSA 10 15 25 8,43% 60,00% 

MSSA 35 13 48 7,30% 27,08% 

Cellulitis 
MRSA 10 4 14 2,25% 28,57% 

MSSA 15 4 19 2,25% 21,05% 

DM ulcer 
MRSA 6 2 8 1,12% 25,00% 

MSSA 11 2 13 1,12% 15,38% 
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In general, data show that diagnosis of sepsis in patients with MRSA 

infection has the highers mortality rate at 60%, significantly higher than the 

MSSA group, which reached 27.08%. The same condition also occurs in 

abscesses, where mortality in MRSA patients (50%) is higher than MSSA (15.38%). 

In cases of cellulitis and diabetic ulcers, although mortality in MRSA patients is 

slightly higher than MSSA, the difference is not as large as in sepsis and 

abscesses, indicating that MRSA significantly worsens the prognosis, especially 

in more severe infections such as sepsis and abscesses ( Stewart et al ., 2021 )  

Statistical analysis showed that MRSA infection was significantly associated 

with increased mortality compared to MSSA, with a mortality rate of 45.8% in 

MRSA patients compared to 21.0% in MSSA (p = 0.001). The Exp(B) value of 0.315 

indicated that MRSA patients had a 68.5% lower chance of survival compared to 

MSSA, and an odds ratio (OR) of 3.17 indicated that the risk of death for MRSA 

patients was more than three times higher than for MSSA. Thus, MRSA infection 

is a statistically and clinically significant risk factor for increased patient 

mortality, especially in diagnoses that support severe infections such as sepsis 

and abscesses. 

Differences in Costs of Care, Medication (antibiotics), Lab Tests Between 

MRSA and MSSA Patients  

Table 6. Summary of Treatment, Care and Lab Examination Costs  

Diagnosis 
Infection 

Status 

Average Cost 

Antibiotics 

(Rp) 

Average 

Treatment 

Cost (Rp) 

Average 

Laboratory Fee 

(Rp) 

Average Total 

Cost Biaya 

(Rp) 

Sepsis 
MRSA 526.231 1.952.841 418.662 2.897.734 

MSSA 207.795 1.758.190 389.836 2.355.822 

DM ulcer 
MRSA 285.284 1.442.507 373.379 2.101.171 

MSSA 251.857 1.065.926 180.222 1.498.006 

Abscesss 
MRSA 454.208 1.561.251 243.888 2.259.349 

MSSA 92.877 966.566 241.212 1.300.656 

Cellulitis 
MRSA 151.475 1.351.346 267.000 1.769.821 

MSSA 102.890 771.835 196.912 1.071.638 
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The diagnosis of sepsis with MRSA infection recorded the highest average 

daily cost of Rp2,897,734, which includes the costs of antibiotics, treatment, 

and laboratory. Other diagnoses such as cellulitis and abscess, especially in the 

non-MRSA group, had a much lower daily cost, for example non-MRSA cellulitis 

was only Rp1,071,638. In general, MRSA status increased the average daily cost 

of care, especially in severe diagnoses such as sepsis and DM ulcers, where DM 

MRSA ulcers had the second highest daily cost of Rp2,101,171, reflecting the 

longer duration of stay and more complex therapy. All cost components in MRSA 

patients at Gunung Jati Hospital, Cirebon City were consistently higher than 

MSSA patients, including the costs of medication, treatment, and laboratory 

examinations. The average cost of treatment for MRSA patients was almost 

three times that of MSSA. This cost difference occurs because MRSA infections 

require more expensive, specialized antibiotics such as vancomycin, linezolid, 

or daptomycin, as well as more frequent drug level monitoring ( Zhen et al., 

2020 ; Shoji et al., 2022 ). Furthermore, MRSA patients more frequently 

experience severe complications such as sepsis or infections of medical 

implants, requiring longer hospitalizations, additional medical procedures, and 

more intensive and repeated laboratory tests ( Wu et al., 2023 ; Hirabayashi et 

al ., 2024 ). International studies also show a similar pattern, where the cost of 

treating MRSA patients can be two to three times higher than that of MSSA due 

to the need for more complex therapy, isolation, and medical interventions ( 

Zhen et al., 2020 ; Shoji et al., 2022 ). Thus, MRSA infections pose a significantly 

greater economic burden than MSSA, making infection prevention and control 

crucial to reduce healthcare costs. 

 

MRSA infections had a prevalence of 33.14% of the total patients screened, 

with the majority of patients being female and aged between 25-64 years. 

Patients with MRSA infections showed more severe clinical characteristics, 

particularly with a diagnosis of sepsis and a higher comorbidity of diabetes 

mellitus compared to MSSA patients. The length of hospitalization for MRSA 

patients was also significantly longer than for MSSA patients, with an average 

CONCLUSION 
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of 7 days compared to 4 days for MSSA, indicating that MRSA infections 

significantly affect the length of hospitalization. Furthermore, the mortality 

rate in MRSA patients was significantly higher than in MSSA patients, with the 

risk of death being more than three times higher in MRSA patients. From an 

economic perspective, the costs of care, treatment, and laboratory 

examinations in MRSA patients were consistently more than twofold higher than 

in MSSA patients, reflecting the greater economic burden due to antibiotic 

resistance, more severe clinical complications, and the need for therapy and 

more complex examinations 
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