
© 2024 Bobby Presley et al. This is an open access article distributed under the terms of the Creative Commons Attribution 4.0 International License  
(https://creativecommons.org/licenses/by/4.0/).

*Corresponding Author
Bobby Presley, Department of Clinical and Community Pharmacy, 
Faculty of Pharmacy, University od Surabaya, Indonesia and Center for 
Medicines Information and Pharmaceutical Care (CMIPC), Faculty of 
Pharmacy, University of Surabaya, Indonesia.  
E-mail: bobbypresley @ staff.ubaya.ac.id

INTRODUCTION

pneumonia that occurs more than 48–72 hours after endotracheal 
intubation, is one of the most common infections found in the 
hospital, especially in the intensive care unit (ICU) setting  
[1–4]. Methicillin-resistant Staphylococcus aureus (MRSA) 

[1,2,5]. 
Compared with the methicillin-susceptible strain, infection 
caused by MRSA afforded the worst outcome, i.e., higher 
mortality and cost of treatment [6–9]. Therefore, adequate 
management of MRSA infection should be ensured as early as 

possible after the infection has been recognized to prevent the 
occurrence of these worst outcomes. 

Vancomycin has long been used as an antibiotic 
to treat MRSA infection. The American Thoracic Society 
guideline and the newest guideline from the Infectious 
Diseases Society of America (IDSA) recommended 
vancomycin as the core antibiotic for various types of infection 
caused by MRSA, including VAP [2,10]. The effectiveness 

by the achievement of pharmacokinetics-pharmacodynamic 
(PK-PD) indices, i.e., the area under the plasma drug 
concentration and time curve for 24 hours over minimum 

[10–
12]. A greater proportion of patients who achieved these PK-
PD indices received successful treatment in 30-day survival. 
Achieving this desired treatment target is challenging, 
especially in the era where the MIC value of MRSA strain 
has been shifted to a higher number even though it is still in 

[13–15]. This 
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ABSTRACT
This study aimed to identify the most cost-effective vancomycin dosage regimen to treat ventilator-associated 
pneumonia (VAP) in critically ill patients infected with “minimum inhibitory concentration (MIC) Creep” 
Methicillin-resistant Staphylococcus aureus (MRSA). Decision tree analysis with a healthcare provider perspective 

Only direct medical cost was calculated in this study without any discounting factor analysis. The most cost-effective 
dosage regimen is the dosage regimen with the lowest incremental cost-effectiveness ratio (ICER). MCS found 
that the standard dose of vancomycin (2 g/day) was ineffective in treating MRSA with MIC 2 mg/l. The dosage 

dosage regimen also afforded the highest risk of nephrotoxicity. The dosage regimen with a total daily dose of 3 g 

every 6 hours, 1.5 g every 12 hours, and 2 g every 12 hours were 50,464; 58,998; 49,809; and 57,153, respectively. 
Vancomycin 1.5 g every 12 hours was the most cost-effective dosage regimen to treat VAP patients without advanced 
renal impairment in the era of “MIC Creep” MRSA.
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vancomycin might not be effectively used to treat MRSA 
infection and a higher dose of vancomycin was needed. High 
doses of vancomycin, up to 4 g/day, could be given to the 
patients. Different vancomycin dosage regimens afford different 

patients need to cover, including the risk of nephrotoxicity 
with higher doses that can cause additional cost burdens to 
the patients. At the time of this study being conducted, no 

the clinical question about which vancomycin dosage regimen 
should be administered to treat MRSA infection in the era of 
“MIC creep”. Therefore, the aim was to identify the most cost-
effective dosage regimen of vancomycin for VAP critically ill 
patients who were infected with “MIC Creep” MRSA.

MATERIAL AND METHODS

Cost-effectiveness model
This study conducted a simulation of the cost-

effectiveness of several vancomycin dosage regimens for VAP 
critically ill patients infected with MRSA in this study using 
the decision tree model. It was a probabilistic study, meaning 
that the probability of the event, both clinical effectiveness and 

model compared two different dosage regimens of vancomycin 
and a standard vancomycin dosing regimen, i.e., 1 g every 
12 hours, was used as a standard comparator. The outcomes 
for each comparison were: 1) treatment successful of 30-day 

and 2) treatment failure due to nephrotoxicity (indicated by 
the achievement of AUC24 >1,300). Since the most cost-
effective dosage regimen of vancomycin was intended, a 
choice of changing to other antibiotics with MRSA coverage, 
such as linezolid, daptomycin, ceftaroline, ceftobiprole, and 
quinupristin-dalfopristin was not provided in our model. 
Figure 1 presents the decision model used in this study. The 
assumptions used in this study are listed below: 

phenomenon is also known as the “MIC Creep” phenomenon. 
Two recent meta-analysis revealed that high MIC value 
afforded high mortality events and treatment failure [16,17]. 

dosage regimen to manage MRSA infection. 
The need for dosage regimen adjustment is even more 

needed when vancomycin is used to treat MRSA infection 
among critically ill patients who are usually admitted to the 
ICU. Different physiological conditions among these patients 

may impact the achievement of AUC24/MIC [18,19]. Revilla 
et al. [20] found that a higher dose of vancomycin is needed to 
treat Staphylococcus aureus infection for critically ill patients 
with better renal function (Clcr >60 ml/minute). Meanwhile, 
for patients with worse renal function (Clcr <60 ml/minute), 

hours, might still be effectively used [20]. Accumulation 
of vancomycin would increase the total concentration of 

AUC24.
One frightening factor of using high doses of vancomycin 

is the risk of nephrotoxicity. Lodise et al. [21] emphasized that 
a dose of vancomycin as high as 4 g/day might be possible 
for patients with a relatively tolerable risk of nephrotoxicity. 
Nephrotoxicity can cause a higher risk of in-hospital mortality, 
longer hospital stays, longer ICU stays, and increased health 
care costs [22,23]. Accumulation of vancomycin in the proximal 
tubular cells of renal leading to cell necrosis was postulated as 
the mechanism of vancomycin-induced nephrotoxicity [22–24]. 
Incidence of vancomycin-induced nephrotoxicity has been 
differently reported, ranging from 5% to 35%, and vancomycin 

of vancomycin-induced nephrotoxicity [24–29]. Conversely, 
this trough concentration was also recommended to ensure the 
achievement of desired PK-PD indices, particularly for deep-
sited infections like VAP [10].

Because the MIC Creep MRSA phenomenon occurred 
in the last decades, we hypothesized that standard doses of 

Figure 1. Decision tree model for vancomycin treatment in ventilator-associated pneumonia infected with MRSA.
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1. Critically ill patients simulated in our model were those 

creatinine clearance (CLCr) 60–120 mg/dl,
2. 

3. Regardless of different dosage regimens, the duration was 
11 days.

Perspective, time horizon, and discounting
The cost-effectiveness analysis was conducted from 

the perspective of the healthcare provider. VAP was generally 

to consider long-term complications. A 30-day survival rate was 
used in the analysis and no discounting method was applied to 
any cost.

Clinical data for simulation

by Monte Carlo Simulation (MCS). A detailed explanation of 
each data required in the simulation is provided below:

a. Population PK parameters

Volume distribution (Vd) and CLCr are essential in determining 
the body’s vancomycin concentrations. Vd and CLCr in this 

equation derived from a published population PK study among 
critically ill patients [20]
that study are listed below:

  ...................................... (1)

 CL stands for vancomycin clearance (ml/minute/kg) and 
CLCr stands for creatinine clearance (ml/minute/kg). 
The unit for age is years old. 

b. MIC distribution 
This study applied MIC distribution data from The 

European Committee on Antimicrobial Susceptibility Testing 
(EUCAST) [30]. There were three different values of MIC 
used in the analysis, i.e., 0.5, 1, and 2 mg/l, and the distribution 
of MRSA at each MIC value at the time of analysis being 
conducted can be found in Table 1. 

c. PK-PD simulation of several doses of vancomycin
MCS with 5,000 replications was used to simulate 

using Crystal Ball® 2000 (Decisioneering Inc., Denver, CO). 
Each simulated patient was created by a random assignment 
of several patients’ characteristics, including age, weight, and 
CLcr. The concentration of vancomycin each time during and 
post-infusion was calculated to calculate the AUC24. Since 
Revilla et al. [20] used a one-compartment model in their study 
and most vancomycin concentration was measured after the 5th 

dose, a one-compartment steady state condition intermittent 
infusion equation was used to calculate the concentration 
during the infusion time.

C = [k0/(keVd )] ............ (3) [31]

 K0 stands for infusion rate (dose of vancomycin divided 
by duration of infusion; mg/hour); ke = elimination 
constant (hour-1); Vd = volume of distribution (L); t’ = 
time of infusion (hour); n
dosing interval (hour).

While the equation to calculate concentration after 
stopping the infusion was [31]:

C = Cend . e
-ke.t ............................................................ (4)

 Cend stands for concentration at the end of infusion; t = 
time after stopping infusion (hour).

The AUC during and post-infusion time was calculated 
using the linear trapezoidal (lin trap) rule [32]:

Lin trap AUC = {(C1 2 2 – t1) ................ (5)

 C1 stands for concentration at time 1; C2 = concentration 
at time 2.

Five different vancomycin dosage regimens were 
simulated in this study, including 1 g every 12 hours, 1 g every 
8 hours, 1 g every 6 hours, 1.5 g every 12 hours, and 2 g every 
12 hours.

Analysis of the PK-PD model

Efficacy

vancomycin was presented as the probability of target attainment 
(PTA) and cumulative fraction response (CFR). 

• 
being achieved by giving a particular vancomycin dosage 

[33]. Each vancomycin 
dosage regimen afforded some percentage of PTA for three 
different MIC values. Below is the equation used to calculate 
the PTA.

             Number of achievement desired  
                AUC24/MIC

 PTA = 
                               5,000

This study simulated 5 dosage regimens of vancomycin 
for 3 different values of MIC, and 15 different PTAs at the end 
of the study. Five dosage regimens simulated in this study 
included 1 g every 12 hours, 1 g every 8 hours, 1 g every 6 
hours, 1.5 g every 12 hours, and 2 g every 12 hours. The main 
consideration in choosing the dosage regimens was related to 

dosage regimens. The standard dosage regimen of vancomycin 
was 1 g every 12 hours, as also recommended in the IDSA 
guidelines [10]. Therefore, 1 g every 12 hours was used as the 
lowest dosage regimen in this study. Furthermore, the highest 
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vancomycin dosage regimen found in the literature was 4 g/
day, and this was also used as the highest dosage regimen in 
this study [29].

• 

MRSA with different MIC values [33].

 CFR of particular dosage regimen =  
 

 
 

with MIC 2 mg/l).......................... (7).

this study.

Safety
Several studies have proven the association between 

vancomycin trough concentration of 15 mg/l and the risk 
of nephrotoxicity; however, it was debatable to use trough 
concentration as a suitable predictor of vancomycin-induced 
nephrotoxicity. Lodise et al. [21] found a higher percentage of 
nephrotoxicity in patients with AUC24 at steady state condition 
>1,300 mg.hour/l. Overall, 4.2% of patients with AUC24 
>1,300 mg.hour/l developed nephrotoxicity. Therefore, AUC24 
>1,300 mg.hour/l was used as the predictor of nephrotoxicity 
in this study.

Cost data for simulation
Only direct medical costs were counted in this study 

of the drug and any supporting material needed to administer 
the drug. There were several vancomycin products in Thailand. 
The chosen product in this study referred to the product used 
in a referral hospital in Thailand. The information about the 
material needed to administer the vancomycin was derived 
from a pharmacist who worked in a referral general hospital 
in Thailand and was supported with a reference [34]. The price 
of vancomycin and each supporting material was referred to 
the price list data recommended by the Health Intervention 
and Technology Assessment Program [35] Thailand and Drug 
Management System Information Centre (
Table 2) [36]. When the analysis was conducted, the price for 
vancomycin was 131.3 Bath per vial of 500 mg vancomycin. 
Furthermore, the additional cost to manage nephrotoxicity 
adverse events was US$ 2,500, which was further adjusted in 
Thai Bath [36].

Each supporting material was used for a different 
number of days. The duration of using the infusion set, syringe, 

was the same as the duration of the vancomycin prescription  
[37–41]. The number of creatinine monitoring and therapeutic 
drug monitoring of vancomycin referred to the mean number 
of measurements used in the published study [38,40]. The 
total hospital stay was approximately 20 days and the ICU 

stay was 16 days [41]. The cost for the physician was the 
same for a total of 20 days [41]. In contrast, the cost of 
nurse services differed between the ICU and general wards. 
Therefore, ICU nurse services were multiplied by 16 days 
and general ward nurse services were multiplied by 4 days. 
Detailed duration of utilization for the drug, each supporting 
material, and hospital length of stay were presented in the 

Table 3.

Analysis of the cost-effectiveness model
The decision tree analysis was analyzed by using the 

path probability method. The clinical success for particular 

30-day survival. 

•  The probability of 30 days survival was calculated by 
multiplying the CFR for that particular vancomycin dosage 
regimen with the percentage of patients who survived when 

et al. 
[12] found that 61% of patients survived when AUC24/MIC 

•  The expected cost for 30 days of survival was derived from 
the probability of 30 days of survival multiplied by the total 
direct cost. 

•  The probability of nephrotoxicity was calculated by 
multiplying the percentage of patients with AUC24 at steady 
state condition >1,300 with the incidence of nephrotoxicity. 
Lodise et al. [21] found that 4.2% of patients with AUC 
>1,300 got nephrotoxicity due to vancomycin. 

•  The expected cost for nephrotoxicity was derived from the 
probability of nephrotoxicity multiplied by the additional 
cost for nephrotoxicity [39]. 

•  The expected cost for 30-day survival was added to the 
expected cost for nephrotoxicity management, and the result 

regimen of vancomycin. Finally, the total expected cost was 
used to calculate the incremental cost-effectiveness ratio 
(ICER).

 
Total expected cost vancomycin  

1 g q 12 hours
ICER = 

 
Clinical successful vancomycin  

1 g q12 hours

Four ICERs were resulted at the end of this study and 
the lowest ICER was recommended as the most cost-effective 
dosage regimen of vancomycin.

Sensitivity analysis
The distribution of MIC plays an important role in 

achieving desired PK-PD indices. Since the MIC distribution 
in this study was derived from EUCAST, it might not always 

Therefore, sensitivity analysis was conducted by changing 
the proportion of strain with a particular MIC. Initially, 
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2 presents the probability of nephrotoxicity from several 
dosage regimens of vancomycin.

Giving vancomycin as 1 g every 6 hours regimen and 
standard dosage regimen afforded the highest and lowest total 
direct medical cost, i.e., 42,037.74686 and 34,676.36774 Thai 
Bath, respectively. The total direct cost for 1 g every 8 hours, 
1.5 g every 12 hours, and 2 g every 12 hours were 38,357.0573; 
38,027.0573; and 41,377.74686 Thai Bath, respectively. For 
any given dosage regimen, whenever nephrotoxicity occurs, 
the additional cost for nephrotoxicity management was 
137,610.5795 Thai Bath. Table 3 presents the expected cost for 
30 days survival, the expected cost for nephrotoxicity, and the 
total expected cost.

ICER analysis revealed that 1.5 g of vancomycin 
every 12 hours dosage regimen was the most cost-effective. 
Detailed information for ICER can be found in Table 
4. Results of sensitivity analysis (Table 5) emphasized 
that vancomycin 1.5 g every 12 hours was the most cost-
effective compared with other dosage regimens for different 
proportions of MIC of MRSA. In the best scenario analysis, 
i.e., all MRSA strains have MIC 0.5 mg/l, the ICER analysis 
revealed that vancomycin 1 g every 12 hours was dominant 
compared with any other dosage regimen. The difference in 
ICER value between the total daily dose of 3 g versus 4 g 
became lesser when the proportion of MRSA with higher 
MIC increased.

the best scenario was set in which all MRSA strains were 
MIC 0.5 mg/l. Then, the proportion of MIC 0.5 mg/l was 
decreased by 10% and the proportion of MIC 1.0 mg/l was 
increased by 7.5%. The rest 2.5% incremental was for the 
strain with MIC 2 mg/l. After achieving proportions 0%, 
75%, and 25% for the strain with MIC 0.5, 1.0, and 2.0 mg/l, 
respectively, the proportion of MIC 0.5 mg/l was held at 
0% and the proportion of MIC 2 mg/l was increased by 5%. 
The proportion of MIC 1.0 mg/l was set to make the total 
proportion 100%.

RESULTS
MCS, using 5,000 replications, resulted in 

several PTAs and CFRs. The PTAs and CFRs of several 
vancomycin dosage regimens were presented in Tables 1 
and 2, respectively. According to the data in Table 1, it was 
clearly shown that only vancomycin with a total daily dose 
of 4 g, either given as 1 g every 6 hours or 2 every 12 hours, 
could cover MRSA with MIC 2 mg/l. The results of the PTA 
calculation were multiplied by the proportion of MRSA with 
a particular MIC to get the CFRs. With the proportion of 
MIC of MRSA as presented in the Table 
1, only vancomycin with a total dose of 4 g/day afforded 

4 g/day, either given as 1 g every 6 hours or 2 g every 12 
hours, also afforded a higher risk of nephrotoxicity. Table 

Table 1. PTA for several dosage regimens of vancomycin.

MIC 
(mg/l)

Van 1 g q 
12 hours

Van 1 g q 
8 hours

Van 1 g q 
6 hours

Van 1.5 g q 
12 hours

Van 2 g q 
12 hours

0.5 100 100 100 100 100

1.0 100 100 100 100 100

2.0 0 47.12 94.14 44.08 93.34

Notes, q in the dosing regimens means “every”, van = vancomycin.

Table 2. CFR, probability of 30 days survival, and probability of nephrotoxicity of several vancomycin dosage regimens.

Dose of vancomycin
MIC of MRSA (mg/l) Probability of 30 days 

survival
Probability of 
nephrotoxicity0.5 1 2 CFR (%)

1g q 12 0.24 60.35 0 60.59 0.369599 0

1g q 8 0.24 60.35 18.428632 79.018632 0.482013655 0

1g q 6 0.24 60.35 36.818154 97.408154 0.594189739 0.0079044

1.5g q 12 0.24 60.35 17.239688 77.829688 0.474761097 0

2g q 12 0.24 60.35 36.505274 97.095274 0.592281171 0.0075264

Notes, q in the dosing regimens means “every”.

Table 3. The expected cost for 30 days of survival, the expected cost for nephrotoxicity, and the total expected cost.

 1 g every 12 hours 1 g every 8 hours 1 g every 6 hours 1.5 g every 12 hours 2 g every 12 hours

Expected cost 30 days survival 12,816.35084 18,486.60569 24,976.30692 18,051.52016 24,505.9292

Treatment cost for treatment failure 0 0 1,087.729065 0 1,035.712266

Total expected cost 12,816.35084 18,486.60569 26,064.03599 18,051.52016 25,541.64147

Table 4. ICER of several vancomycin dosage regimens. 

ICER 1 g every 8 hours versus 1 g every 12 hours 50,464.16808

ICER 1 g every 6 hours versus 1 g every 12 hours 58,998.95852

ICER 1.5 g every 12 hours versus 1 g every 12 hours 49,809.89424

ICER 2 g every 12 hours versus 1 g every 12 hours 57,153.78678



 Presley et al. / Journal of Applied Pharmaceutical Science 14 (11); 2024: 062-070 067

[23, 45, 47–49]. Our study found that vancomycin could still 

similar to the study by Niederman et al. [50]. Dose incremental 

of vancomycin against MRSA and, therefore, MIC should be 

could be prescribed for more complex indications, including 1) 
patients who could not tolerate vancomycin, 2) patients who 
were infected with vancomycin-intermediate Staphylococcus 
aureus and vancomycin-resistant Staphylococcus aureus, and 
3) patients with pre-existing renal disease. 

We found vancomycin 1.5 g given every 12 hours 
to be the most cost-effective dosage regimen. This dosage 
regimen was higher than the most frequently prescribed dose 

to several published studies that have proposed a higher dose 
of vancomycin [42,51]. Chung et al. [42] conducted a study 

DISCUSSION

effective treatment for managing VAP in critically ill 
populations, considering several vancomycin dosage regimens’ 

achieving desirable outcomes by increasing the dose of 
vancomycin would provide important guidance for clinicians in 
settings where no other antibiotics with MRSA coverage have 
been listed in the national formulary, such as in Indonesia. It 
should be acknowledged that linezolid might be considered 

VAP as it has excellent tissue penetration into the lung based 
on existing published literature. Several previously published 
studies indicated the superiority of linezolid compared to 
vancomycin in managing VAP patients with MRSA [42–46]. 

by incorporating a standard dose of vancomycin, i.e., 2 g/day 

Table 5. ICER for the sensitivity analysis.

Proportion of MIC (%) ICER

0.5 mg/l 1.0 mg/l 2.0 mg/l
1 g q 8 versus

1 g q 12

1 g q 6 versus

1 g q 12

1.5 g q 12 versus

1 g q 12
2 g q 12 versus 1 g 

q 12

100 0 0 Dominant Dominant Dominant Dominant

90 7.5 2.5 342,998.1712 471,209.6905 334,480.9884 440,660.7624

80 15 5 186,771.9589 252,713.9146 182,453.3314 237,429,4865

70 22.5 7.5 134,696.5548 179,881.9893 131,777.4458 169,685.7279

60 30 10 108,658.8528 143,466.0267 106,439.503 135,813.8486

50 37.5 12.5 93,036.23158 121,616.4491 912,36.73725 115,490.721

40 45 15 82,621.15077 107,050.064 81,101.56012 101,941.9693

30 52.5 17.5 75,181.80733 96,645.50325 73,862.14788 92,264.28945

20 60 20 69,602.29975 88,842.08268 68,432.5887 85,006.0296

10 67.5 22.5 65,262.68274 82,772.75557 64,209.59823 79,360.71638

0 75 25 61,790.98914 77,917.29388 60,831.20585 74,844.46581

0 70 30 58,950.51255 73,944.64341 58,067.06663 71,149.3517

0 65 35 56,583.44873 70,634.10135 55,763.61729 68,070.08994

0 60 40 52,863.77701 65,431.82098 52,143.91117 63,231.25004

0 55 45 50,074.02322 61,530.11069 49,429.13158 59,602.12011

0 50 50 47,904.21472 58,495.44714 47,317.63634 56,779.4635

0 45 55 46,168.36791 56,067.71629 45,628.44015 54,521.33822

0 40 60 44,748.12962 54,081.39106 44,246.37054 52,673.78116

0 35 65 43,564.59771 52,426.12003 43,094.64587 51,134.15029

0 30 70 42,563.14763 51,025.50608 42,120.10961 49,831.3857

0 25 75 41,704.76185 49,824.97984 41,284.79281 48,714.73033

0 20 80 40,960.82751 48,784.52376 40,560.85159 47,746.96235

0 15 85 40,309.88496 47,874.1247 39,927.40301 46,900.16537

0 10 90 39,735.52388 47,070.8314 39,368.47781 46,152.99156

0 5 95 39,224.9807 46,356.79292 38,871.6554 45,488.83707

0 0 100 38,357.0573 45,142.9275 38,027.,0573 44,359.77442
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In our study, the ICER was calculated according 
to direct medical cost only, including the cost of products, 
supporting materials, physician and nurse fees, and additional 
costs to manage the adverse event of nephrotoxicity. This study 
did not consider productivity loss as the cost component in the 
ICER analysis, as commonly found in studies with chronic 
diseases (such as diabetes and Chronic Obstructive Pulmonary 
Disorder (COPD) [54,55]. It should be noted that, in general, 
VAP might not always result in severe morbidity as compared 
with other degenerative diseases such as diabetes and COPD. 
Survival was referred to as one of the fundamental goals when 
treating patients with VAP. Future studies might consider 
the economic burden of mortality rate and productivity loss, 
particularly if a high mortality rate occurs among people in their 
productive age.

caution because of some limitations. First, our recommendation 
might not apply to this population since we used an assumption 
for patients without advanced renal impairment. Vancomycin 
is usually prescribed every alternate day for patients with 
advanced renal impairment. Second, the cost-effectiveness 
of a dosage regimen of 1.5 g every 12 hours in our study 
might be overestimated because of the same duration of 
treatment regardless of the total daily dose. Since different 

be possible that a shorter duration of treatment is needed 
by giving a higher vancomycin dosage regimen. Third, the 
nephrotoxicity from vancomycin with a total daily dose of 3 
g might be underestimated because we just incorporated one 
cut-off point, i.e., AUC >1,300 mg.hour/l. Unfortunately, at 

revealed the association between AUC and risk nephrotoxicity. 
We also did not relate the duration of vancomycin treatment 
with the risk of nephrotoxicity. In this study, the discount rate 
was not considered in the analysis of the Montecarlo simulation 

might not always be relevant in all situations in the future. 
Finally, we did not consider other important factors that might 

underlying condition, and comorbid condition. Finally, clinical 
studies are required to justify our recommendation.

CONCLUSION
This probabilistic simulated cost-effectiveness study 

suggested that vancomycin 1.5 g given every 12 hours is the 
most cost-effective dosage to treat VAP patients infected with 
“MIC Creep” MRSA. However, this cost-effective dosage 
regimen could not be generalized for all conditions and settings, 

status. In the hospitals where most MRSA strains have MIC 0.5 
mg/l, the standard dose of vancomycin might still be effective in 
treating MRSA infections. Patients without deep-site infection, 
such as urinary tract infection caused by MRSA, might not 
necessarily prescribed a higher dose of vancomycin.
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among critically ill patients with pneumonia in Korea. They 
emphasized the need for an incremental vancomycin dose, 

[42]. Another study by Jeurissen et al. [51] suggested prescribing 
vancomycin 3 g/day for critically ill patients with normal renal 
function based on a retrospective study of the relationship 

line with the recommendation from Jeurissen et al. [51] with the 
additional economic evaluation incorporating the percentage 

Lodise et al. [29] who suggested that vancomycin should be 
given less than 4 g/day to minimize the risk of nephrotoxicity. 

Vancomycin 1.5 g given every 12 hours might not 
only offer an advantage in the clinical outcome of the patients 
but also might prevent the development of further resistant 
mechanisms. Two in-vitro studies revealed a higher number 
of AUC24/MIC afforded prevention from developing further 
resistant strains and a higher rate of MRSA eradication [52,53]. 

in-vitro study by Zelenitsky et al. [53] found that the 
higher AUC24/MIC value afforded a lower percentage of strain 
with reduced susceptibility to vancomycin. There were 31% 
strains with reduced vancomycin susceptibility (characterized 

mg.hour/l (p
has 50% of protein binding, the value of fAUC24/MIC 120 
and 240 mg.hour/l is the same with total AUC24/MIC 240 and 
480 mg.hour/l, respectively. Moreover, no strain with reduced 
vancomycin susceptibility was found with the fAUC24/MIC 
between 480 and 960 mg.hour/l equals the total AUC24/MIC 
960–1,920 mg.hour/l. The second in-vitro study also reported 

hour/l afforded strain with lower MIC and less mean cell wall 
thickening than lower fAUC24/MIC [52]. A thicker cell wall is 
one characteristic of resistant strain [52]. These studies pointed 
out an important concept, i.e., the lower AUC24/MIC may 
afford a greater chance to develop further resistant strains of 
MRSA. The development of further resistant strains will impact 
the unfavorable treatment outcome and the economic burden 
on society.

Results from the sensitivity analysis emphasized 
better coverage of MRSA activity in a higher total daily 
dosage regimen when the proportion of higher MIC of MRSA 
increased. The ICER differences between the total daily dose 
of 3 g versus 4 g became narrow following the increase in the 
proportion of higher MIC of MRSA. For any proportion of MIC 
value, the total daily dose of 3 g was more cost-effective than the 
total daily dose of 4 g. This result was afforded because of the 
different risks of nephrotoxicity between these regimens. Even 

3 g/day, this regimen also had a higher risk of nephrotoxicity. 
This study found no nephrotoxicity risk from a total daily dose 
of 3 g. The higher cost of a total daily dose of 4 g resulted 
from the additional cost of managing nephrotoxicity adverse 
events that would not be found in the 3 g/day dosage regimen. 
Therefore, this study never found a dosage regimen of 4 g/day 
more cost-effective than 3 g/day.
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how are you i want to publish paper can you tell about the journal quartile thank you

2 years ago

Is this journal still Scopus indexed? what is the impact factor

reply

2 years ago

Let me know why the journal is not visible in scopus site, it is indexed under Scopus or it is

removed

reply

2 years ago

You can nd it here: https://www.scopus.com/sourceid/21100236605
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I would like to know if the Journal of Applied Pharmaceutical science is a SCI indexed journal and

whether its impact factor is the same as SJR.

I look forward to hearing from you.
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2 years ago

Dear Sedegan,

Thank you for contacting us.

We are sorry to tell you that SCImago Journal & Country Rank is not a journal. SJR is a

portal with scientometric indicators of journals indexed in Elsevier/Scopus.

We suggest you visit the journal's homepage (See submission/author guidelines) or

contact the journal’s editorial staff , so they could inform you more deeply.

Best Regards, SCImago Team

SCImago Team
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2 years ago

Dear Christopher, thank you very much for your comment. We suggest you consult the

Scopus database directly. Keep in mind that the SJR is a static image (the update is made

one time per year) of a database (Scopus) which is changing every day.

The Scopus’ update list can also be consulted here:

https://www.elsevier.com/solutions/scopus/how-scopus-works/content

We also suggest you consult the Journal Citation Report for other indicators (like Impact

Factor) with a Web of Science data source.

Best Regards, SCImago Team

SCImago Team
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2 years ago

Dear Anusha,

Thank you very much for your comment.

All the metadata have been provided by Scopus /Elsevier in their last update sent to

SCImago, including the Coverage's period data. The SJR for 2021 was released on 11 May

2022. We suggest you consult the Scopus database directly to see the current index

status as SJR is a static image of Scopus, which is changing every day.

The Scopus’ update list can also be consulted here:

https://www.elsevier.com/solutions/scopus/how-scopus-works/content

Best Regards, SCImago Team

SCImago Team
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What is the impact factor of this journal
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Journal of applied pharmaceutical science is as per my concern is one of the best journal.

The way they review the articles is excellent, as well as their selection criteria for acceptance, is

also quite remarkable.

Including these, if this journal specify the need of LC-MS and GC-MS NMR FTIR, SFC techniques

along with HPLC, during the selection of analysis-based articles then it will improve its

impactiveness.

Above all, I would like to say that this journal has a bright future just it needs the proper selection of

reviewers and articles.
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Is this journal still indexed in Scopus for 2021

reply

5 years ago

Where is the journal's home page and why it is not listed here with the information?

reply

uses Scopus data, our impact indicator is the SJR. We suggest you consult the Journal

Citation Report for other indicators (like Impact Factor) with a Web of Science data

source.

Keep in mind that the Source and the Methodology used by SJR are different from the

JCR.

Best Regards, SCImago Team

N

3 years ago

Dear Nandini, thank you very much for your comment. SCImago Journal and Country Rank

uses Scopus data, our impact indicator is the SJR (Check it on our website). We suggest

you consult the Journal Citation Report for other indicators (like Impact Factor) with a

Web of Science data source.

Best Regards, SCImago Team

SCImago Team

P

4 years ago

Dear Pankaj, thanks for your participation! Best Regards, SCImago Team

SCImago Team

S

4 years ago

Dear Swathi, thank you very much for your comment. We suggest you consult the Scopus

database directly. Keep in mind that the SJR is a static image (the update is made one

time per year) of a database (Scopus) which is changing every day.

Best Regards, SCImago Team

SCImago Team

M

5 years ago

Dear Marwa,

Thank you for contacting us.

We inform you that all the information referring to the website of this Journal is not

available in our website (you'll see "Information not localized") due to the fact that we

could not verify that information with absolute reliability.
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Do you accept articles based on clinical trials?
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it is not a reliable journal.Dont waste your time.

reply

5 years ago

I have been a reviewer and author of this journal for the last 3 years. I have found it Good.

Their review procedure is transparent and thorough. They have provided clear ethical

instructions.

5 years ago

Is the international journal of advanced research an authenticate journal to publish our work? The

2018 impact factor is shown as 7 but I can barely nd it's article on pubmed or any other database.

Please help me with this so that I can publish my work only in an original journal that is

authenticate too.

reply
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Respected sir , How much does it costs for the publication review article .

reply

4 years ago

The Article Processing Charge (APC) is approximately rupees 7000 for this journal as it is an

Open Access journal

Best Regards,

SCImago TEAM

D

5 years ago

Dear Dr. Sanjeev,

thank you for contacting us.

We are sorry to tell you that SCImago Journal & Country Rank is not a journal. SJR is a

portal with scientometric indicators of journals indexed in Elsevier/Scopus.

Unfortunately, we cannot help you with your request, we suggest you visit the journal's

homepage (See scope) or contact the journal’s editorial staff , so they could inform you

more deeply.

Best Regards, SCImago Team

SCImago Team

U
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5 years ago

Dear Jassi,

Could you please expand a little bit your comment? This journal is called Journal of

Applied Pharmaceutical Science. Best Regards, SCImago Team

SCImago Team

D

D

5 years ago

Dear Shakeer,

thank you for contacting us.

We are sorry to tell you that SCImago Journal & Country Rank is not a journal. SJR is a

portal with scientometric indicators of journals indexed in Elsevier/Scopus.

Unfortunately, we cannot help you with your request, we suggest you to visit the journal's

homepage or contact the journal’s editorial staff , so they could inform you more deeply.

Best Regards, SCImago Team

SCImago Team

ou more deeply.Ads by 

Cl
os

e



5 years ago

Respected sir,

As i am reviewer in your journals. I am submit the one articles paper if you any discount/ free

publication in my paper. Please take necessary action.

Thanking you sir
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Journal of Applied Pharmaceutical Sciences is a world class journal. It has a stringent manuscript

selection process which allows only quality publications.
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