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AbstrAct

Introduction: Approval of generic drugs requires only bioequivalence studies. Some 
research suggests that generic vancomycin is not clinically equivalent to the branded drug, 
and this exposes patients to therapeutic failure and the development of microbial resistance. 

Aims: Compare the rates of microbiological and clinical failure between generic vancomycin 
and Vancocin-CP®.

Methods: Retrospective cohort analysis of hospitalized adults with culture-proven methicillin-
resistant Staphylococcus aureus infection, treated with vancomycin in a tertiary care hospital in 
Medellín, Colombia. General clinical variables, laboratory findings, severity and mortality scores, 
and type of vancomycin used were recorded. Logistical regression models, adjusted for potential 
confounders, were fitted to estimate the effect of vancomycin on clinical and microbiologic 
outcomes.

Results: Of 209 patients, 153 (73.2%) received generic vancomycin and 56 (26.8%) 
Vancocin-CP®. Systems more commonly affected were skin and soft tissues (28.5%), blood with 
involvement of catheters (27.6%) and blood without the involvement of catheters (23.3%). There 
were 62 clinical failures (29.5%) and 41(38%) microbiological failures. The hospital mortality 
rate was 15% (n = 31); only 7 (3.4%) episodes of adverse drug reactions were documented. No 
difference was found in the risk of clinical or microbiological failure between Vancocin-CP® and 
generic products with OR = 2.3 (95% CI = 0.8; 6.3) and 0.89 (95% CI = 0.4; 1.9), respectively. 

Conclusion: There were no association between the use of generic vancomycin and the 
outcomes of clinical or microbiological failure. Sample size is an important limitation for these 
findings.
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IntroductIon

Staphylococcus aureus has an enormous ability to 
generate antibiotic resistance.1 The current prevalence 
of penicillinase-producing S. aureus is approximately 

80%2, and, although the first methicillin-resistant 
Staphylococcus aureus (MRSA) was identified halfway 
through the 1950s,3 its prevalence currently reaches 
60% in some states in the United States.4 Vancomycin 
became available in 1956, and approximately 30 years 
later, the first vancomycin generic products were intro-
duced in the market.5

According to the World Health Organization (WHO),  
a generic medication is defined as a drug that has 
the same qualitative and quantitative composition 
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of the active component and whose bioequivalence 
with the innovator product has been demonstrated.6 
In the United States, after the approval of the Hatch-
Waxman act in 1984, new generics will only require 
bioequivalence and quality control studies, with no 
efficacy or tolerance clinical trials. With the entry of 
generic drugs into the market, consumers benefit from 
price reductions with an accompanying rise in generic 
products sale.7 However, several studies have found 
that some generic antibiotics are not bioequivalent 
when compared with the original product, exposing 
patients to high rates of clinical failure and the devel-
opment of antimicrobial resistance.8 Vancomycin is a 
large molecule with little penetrance into the respira-
tory epithelium which also has nephrotoxicity and oto-
toxicity; this leads to some clinicians to under dose 
patients, and thus serum levels are below the Minimum 
Inhibitory Concentration (MIC) against S. aureus.9,10 In 
December 2004, Eli Lilly sold the original commercial 
rights of Vancocin CP® to Baxter laboratories of Latin 
America,11 and 3 years later Baxter was able, in collab-
oration with Eli Lilly personnel, to produce a bioequiv-
alent Vancomycin product sold as Vancocin CP®.12

Independent researchers have demonstrated that 
the 6 types of generic vancomycin products sold in the 
US were bioequivalent.13–16 However, a series of exper-
iments by Zuluaga et al, which compared the potency 
of different generic vancomycins against the Eli Lilly 
molecule, showed that equipotency was reached only 
at Active Principle (API) concentrations 25% higher.17 
In a subsequent study by the same group, the effi-
cacy of various vancomycin products was measured 
using the Neutropenic Mouse Thigh infection model 
(NMTIM); in which the pharmacodynamic parameters 
of the generic products were completely different from 
the original.18 Results from these studies agree with a 
case report in which a hepatic transplant patient, with 
a vancomycin-susceptible MRSA strain (S. aureus 
GRP-0109 with MIC = 1 mg/lt), had a therapeutic fail-
ure with the use of generic vancomycin, despite ade-
quate dosing and serum levels, as well as exclusion of 
other sources of infection. A final favorable outcome 
in this patient was attributed to the switch made to the 
original Vancomycin product.19,20 

Despite the fact that in vitro and in vivo models 
have appropriate methodological and experimental 

validation, they could be an excessive oversimplifica-
tion of the complex interaction between medication, 
humans, and microorganisms. To our knowledge, there 
is no current evidence of this type of clinical studies. 
Considering absence of the innovator drug from Eli 
Lilly and the current availability of the non-innovator 
analogous vancomycin product by Baxter, the goal of 
this study was to determine if there are differences in 
the rates of clinical or microbiological failures with the 
use of generic vancomycin products when compared 
to Vancocin CP® from Baxter in a cohort of adult inpa-
tients with MRSA infections.  

Methods

desIgn And pAtIents

This is a retrospective cohort study of patients 18 
years or older hospitalized with culture-proven MRSA 
infection (oxacillin MIC ≥4 mg/L) (21) who received 
vancomycin as treatment. The study was carried out 
in Hospital San Vicente Fundación (HSVF), Medellín, 
Colombia, from the 1st march of 2011 to 31st 
December of 2016. Pregnant patients, patients who 
received other antibiotic active against MRSA (dapto-
mycin, linezolid, trimethoprim-sulfamethoxazole, clin-
damycin, doxycycline, ceftaroline), and patients with 
no available clinical records or culture results were 
excluded. The study was approved by the ethics and 
research committee of HUSVF. 

source of dAtA

The HSVF microbiology department traced the 
cases with MRSA positive-cultures. Afterwards, the 
researchers and auxiliary personnel, previously trained, 
reviewed the hospital records (Systems, applications, 
products in data processing; SAP®) using the national 
ID number. Demographic data, physiologic status, med-
ication used, laboratory results, including cultures and 
antimicrobial susceptibility testing, and imaging were 
collected by the researchers and auxiliary personnel 
in a predesigned form. For each patient the following 
data were collected: age, gender, hospitalization date, 
comorbidities with an impact on the immune system 
as solid organ or hematological transplantation, use of 
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As secondary outcomes, hospital mortality and 
adverse drug reactions attributed to vancomycin were 
assessed. 

stAtIstIcAl AnAlysIs

Continuous variables were reported as means with 
standard deviations and categorical variables were 
presented as proportions. As a formal sample size cal-
culation was not possible, these results are considered 
exploratory in terms of statistical inference. Since the 
hospital codes all vancomycin with the same adminis-
trative ID number, exact vancomycin product received 
by each patient was unavailable. We matched the 
dates when the patient received the vancomycin 
with the brand of the batch bought by the hospital for 
that same period of time. To determine the associa-
tion between the outcomes and the administration of 
Vancocin CP® or generic vancomycin, logistic regres-
sion models were used, non-adjusted and adjusted 
for confounders: immunosuppression (one or more of 
these: absolute neutrophil count below 500, use of sys-
temic corticosteroids for a month or longer, solid organ 
or hematological transplantation, chemotherapy, use 
of biological medication, chronic kidney disease, solid 
or hematologic malignancy, CD4+ < 200 cells/µL or a 
diagnosis of primary immunodeficiency), APACHE-II 
and SOFA scores, damage of 2 or more systems, van-
comycin MIC, gender, and age. Finally, as a sensitivity 
analysis, logistic regression models were also fitted 
assuming the vancomycin batch was used up on the 
same week, one, two, or three weeks after the date 
of purchase. Also, patients were classified as receiv-
ing combined treatment, if batches from Baxter or 
other were bought during the same week. Association 
measures are reported as Odds Ratio (OR) with its 
corresponding 95% Confidence Interval (CI). All statis-
tical analysis was made with STATA V.14 (StataCorp; 
4905 Lakeway Drive. College Station, Texas 77845 
USA)

results

During the study period, 1350 patients with positive 
MRSA cultures were reported by the hospital micro-
biology department. Eighty-four percent (n = 1140) 

immunosuppressive medications, neutropenia, defined 
as an absolute neutrophil count below <500 cells/µL 
(22); chronic use of corticoids (>5 mg/day of prednisone 
or its equivalent for a month or longer), chronic hepatic 
disease or cirrhosis, chronic kidney disease (glomerular 
filtration rate <60 mL/min) with or without dialysis, solid 
or hematologic active malignancy, HIV infection with 
CD4+ < 200 cells/µL, primary immunodeficiency; date 
of culture positivity, system(s) affected, infection asso-
ciated with a prosthesis or medical device, health-care 
related infection, post-surgical infection, antimicrobial 
resistance pattern of the MRSA. The Acute Physiology 
and Chronic Health Evaluation II (APACHE II) and 
Sequential Organ Failure Assessment (SOFA) scores 
were calculated from laboratory and physiological 
records taken the day of the microbiological diagnosis. 
Since 87% of patients had no bilirubin measurement, a 
modified 5-domain SOFA score was developed (max-
imum value 20). The presence of cavitation, pleural 
effusion, consolidation, multilobar pneumonia, abscess, 
and osteomyelitis were assessed using the official 
radiology reading (IMPAX client, Afga Healthcare, 
Belgium). Concomitant infections, application and 
dates of other antibiotics used, control culture for MRSA 
and its corresponding antimicrobial resistance pattern, 
adverse drug reactions attributed to vancomycin use, 
completed treatment regimen, discharge date and vital 
status, were also recorded. Date of purchase, brand, 
and batches of vancomycin were provided by the com-
mercial department of the hospital.

outcoMes

Main outcomes were assessed, according to 
the reports in the clinical records, by at least two 
researchers with clinical training and blinded to the 
type of vancomycin used:

•	 Clinical failure: persistence, increase, or recur-
rence of symptoms or signs related to the original 
infection occurring less or equal to 5 days after fin-
ishing antibiotic treatment; or antimicrobial change 
due to non-response, or death due to MRSA.

•	 Microbiological failure: persistence of MRSA growth 
in cultures despite 48 hours or more of appropriate 
antibiotic treatment. 
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were excluded for several reasons, the most common 
one being the co-administration of another antibiotic 
active against MRSA (Figure 1). Finally, 210 patients 
were analyzed.

Based on the date of vancomycin batch purchase, 
153 patients (73.2%) received generic vancomycin, 
56 (26.8%) received Vancocin CP® and 1 received 
both. Most of the patients were male (61.7%, n = 129), 
and mean age was 53 ± 18 years. Thirty-eight patients 
(18,1%) had some kind of associated immunosuppres-
sion other than HIV or primary immunodeficiency, 66 
(31.4%) had chronic kidney disease, and 49 (23.3%) 
were diabetic. The most common sites of infection 
were skin and soft tissues (28.5%), vascular access 
sites with a catheter (27.6%), vascular sites with no 
catheter (23.3%), lower respiratory tract (17.1%), and 
musculoskeletal sides (10.1%). The sites with positive 
MRSA cultures included 103 blood cultures, 41 skin 
and soft tissue, and 20 bone samples; some patients 
had positive cultures in more than one site simulta-
neously. Most of the patients completed the planned 
therapy (n = 176, 83.8%), and there were 62 clinical 
failures (29.5%). One hundred and nine patients had 
follow-up cultures and MRSA growth was detected in 
41 for a 38% rate of microbiological failure. In-hospital 
mortality was 15% (n = 31), and 7 (3.4%) adverse drug 
reactions associated with vancomycin use were docu-
mented (Table 1). 

There were no differences between the risk of clin-
ical or microbiological failure in patients treated with 
Vancocin CP®, compared with those receiving other 
vancomycin: OR = 2.3 (95% CI = 0.8; 6.3) and 0.89 
(95% CI = 0.4; 1.9), respectively. These results were 
not modified after the sensitivity analysis (Table 2). 
In addition, no differences were found for secondary 
outcomes (Table 3). 

dIscussIon

In this retrospective cohort study, no difference 
was observed in the occurrence of clinical or micro-
biological failure between patients treated either with 
generic vancomycin products or Vancocin CP®. This 
result remained after adjusting for confounding vari-
ables and also after a sensitivity analysis with differ-
ent potential dates of Vancocin CP administration. 
Although a tendency towards mortality reduction was 
seen in patients receiving Vancocin CP®, this differ-
ence was not statistically significant.

Alert results do not agree with the in vivo studies 
by Vesga et al.18 in which 3 generic vancomycin prod-
ucts show a maximal antibacterial effect (Emax 2.4, 2.5, 
y 3.48) lower than that seen with the innovator prod-
uct (Emax 5.65), thus failing to eradicate MRSA infec-
tion in the NMTIM. Our study used Baxter’s Vancocin 
CP® as the closest related innovator product, since 
Eli Lilly’s original vancomycin is no longer produced. 
To date there are no human-based studies with the 
original product, hindering any definitive conclusions 
about the comparative effectiveness of generic and 
original vancomycin products. 

Despite not being statistically significant, it is note-
worthy the tendency for a reduction in mortality with 
the Vancocin CP® molecule. Since this drug is more 
similar and therapeutically equivalent to the original 
product, the question still persists if the so-called orig-
inal product is better than other vancomycin products 
in the market. Clinical equivalency has to be the final 
goal of generic products, a goal that becomes more 
relevant for antimicrobial medication used in the crit-
ically ill or immunosuppressed patients,19 in whom 
immune dysregulation creates a demand for drugs 
with high bactericidal power. Currently, the approval 

Figure 1. Flowchart of patient selection.
1some patients fulfilled more than one exclusion criteria.
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Table 1. Study Population and Main Clinical Characteristics According to Provided Vancomycin Product

Generic
(n = 153; 73.2%)

Vancocin CP® 

(n = 56; 26.8%)
Total 

(n = 209)1

Age* 53.7 (17.7) 49.3 (17.7) 52.6 (17.8)

Male gender 92 (60.1%) 37 (66.1%) 129 (61.7%)

Comorbidity

Chronic kidney disease 51 (33.3%) 15 (26.8%) 66 (31.6%)

Diabetes 38 (24.8%) 10 (17.9%) 48 (22.9%)

Non-HIV, non-primary immunodeficiency2 27 (17.7%) 10 (17.9%) 37 (17.7%)

Cancer3 23 (15%) 5 (8.9%) 28 (13.4%)

HIV4 2 (1.3%) 2 (3.6%) 4 (1.9%)

Liver disease 2 (1.3%) 1 (1.8%) 3 (1.4%)

Primary immunodeficiency 0 (0%) 1 (1.8%) 1 (0.5%)

Affected System

Skin and soft tissues 36 (23.5%) 23 (41.1%) 59 (28.2%)

Intravascular associated with a catheter 47 (30.7%) 11 (19.6%) 58 (27.8%)

Intravascular 35 (22.9%) 14 (25%) 49 (23.4%)

Lower respiratory tract 21 (13.7%) 15 (26.8%) 36 (17.2%)

Osteomuscular 18 (11.8%) 3 (5.4%) 21 (10.1%)

Gastrointestinal 6 (3.9%) 2 (3.6%) 8 (3.8%)

Nervous system 6 (3.9%) 1 (1.8%) 7 (3.4%)

Urogenital 2 (1.3%) 2 (3.6%) 4 (1.9%)

Cardiac 1 (0.7%) 1 (1.8%) 2 (0.9%)

Upper respiratory tract 1 (0.7%) 1 (1.8%) 2 (0.9%)

Mediastinum 1 (0.7%) 0 (0%) 1 (0.5%)

2 or more systems affected 21 (13.8%) 16 (28.6%) 37 (17.7%)

Infection involving a medical-implanted device or prothesis 72 (47%) 21 (37.5%) 93 (44.5%)

Post-surgical infection 30 (19.6%) 11 (19.6%) 41 (19.6%)

APACHE-II* 10.9 (5.7) 10.8 (6.3) 10.8 (5.8)

SOFA* 2.8 (2.7) 2.8 (2.7) 2.8 (2.6)

Main Culture Site

Blood 84 (54.9%) 24 (42.9%) 108 (51.7%)

Skin and soft tissues 22 (14.4%) 14 (25%) 36 (17.2%)

Bone 15 (9.8%) 2 (3.6%) 17 (8.1%)

Tracheal aspirate 5 (3.3%) 7 (12.5%) 12 (5.7%)

(continued)
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Table 2.  Bivariate and Multivariate Logistical Regression for the Outcomes of Clinical Failure and  
Microbiological Failure

Time of Batch 
Administration Variable

Microbiological Failure
(n = 41/107)

Clinical Failure
(n = 62/209)

OR (95% CI) P Value OR (95% CI) P Value

Exact date Vancocin CP® 2.0 (0.8; 4.8) 0.139 1.05 (0.5; 2.0) 0.895

Vancocin CP® adjusted* 2.3 (0.8; 6.3) 0.109 0.89 (0.4; 1.9) 0.752

One week Vancocin CP® 2.0 (0.8; 5.0) 0.120 1.4 (0.7; 2.6) 0.363

Vancocin CP® adjusted* 2.5 (0.9; 6.8) 0.077 1.2 (0.6; 2.5) 0.643

Two weeks Vancocin CP® 1.8 (0.7; 4.5) 0.198 1.2 (0.6; 2.3) 0.641

Vancocin CP® adjusted* 2.0 (0.7; 5.6) 0.166 0.99 (0.5; 2.1) 0.974

Three weeks Vancocin CP® 1.8 (0.8; 4.3) 0.183 1.1 (0.6; 2.2) 0.709

Vancocin CP® adjusted* 1.8 (0.7; 4.7) 0.194 1.2 (0.6; 2.4) 0.621

Batch bought the same 
week

Vancocin CP® 1.6 (0.7; 4.1) 0.282 1.02 (0.5; 2) 0.958

Combined vancomycin 0.5 (0.1; 4.2) 0.480 1.2 (0.3; 5.1) 0.795

Vancocin CP® adjusted* 1.9 (0.7; 5.3) 0.233 0.9 (0.4; 1.9) 0.711

Combined vancomycin 0.7 (0.1; 7.0) 0.732 1.4 (0.3; 7.0) 0.700

*adjusted for immunosuppression, APACHE-II, modified SOFA score, two or more systems affected, age, gender, and vancomycin MIC.

of generic medications by the United States Food and 
Drug Administration (FDA) depends only on proving 
pharmacological equivalence and bioequivalence, 
judged by pharmacokinetic studies without the need 
of well-designed clinical trials.23 This pharmacologic 
studies may not be suitable to demonstrate clinical 
equivalency, especially for drugs that can be altered 
by so many variables.24 In the case of vancomycin, 
several in vitro and in vivo studies based on animal 

models,15,18–20,25 pointed to the high content of impu-
rities derived from fermentation, like the CDP-1 prod-
uct, to be responsible for the antagonistic effect over 
the active components of the medication.18,26 

We found a low percentage of adverse drug reac-
tions, with nephrotoxicity the most common one, 
results similar to those seen in other studies.27 The 
lower incidence in our population may reflect the 

Others 27 (17.6%) 9 (16%) 36 (17.2%)

Two or more cultures 13 (8.5%) 9 (16%) 22 (10.5%)

Use of other antibiotics 59 (38.6%) 18 (32.1%) 77 (36.8%)

*Mean (standard deviation).
1one patient not included because he received 2 different vancomycin batches.
2Includes: Solid organ or hematopoietic transplantation, immunosuppressive medication, neutropenia defined as an absolute PMN count <500 cells/µL(22), chronic 
steroid use (>5 mg/day of prednisone or its equivalent for more than a month).
3solid or hematopoietic transplantation, according to clinical record. 
4With CD4+ <200 cells/µL.

Table 1. Study Population and Main Clinical Characteristics According to Provided Vancomycin Product (Continued)

Generic
(n = 153; 73.2%)

Vancocin CP® 

(n = 56; 26.8%)
Total 

(n = 209)
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Table 3.  Bivariate and Multivariate Logistical Regression for the Outcomes of In-hospital Mortality and Adverse 
Drug Reactions

Time of Batch 
Administration Variable

In-Hospital Mortality Adverse Drug Reactions

OR (95% CI)
(n = 31/209) P Value

OR (95% CI)
(n = 7/209) P Value

Exact date Vancocin CP®  0.77 (0.3; 1.9) 0.567 0.45 (0.1; 3.8) 0.459

Vancocin CP® adjusted*  0.44 (0.1; 1.5) 0.195 0.43 (0.1; 4.0) 0.454

One week Vancocin CP®  0.94 (0.4; 2.2) 0.893 0.45 (0.1; 3.8) 0.459

Vancocin CP® adjusted*  0.51 (0.2; 1.7) 0.267 0.41 (0.1; 3.7) 0.432

Two weeks Vancocin CP®  0.75 (0.3; 1.8) 0.526 0.52 (0.1; 4.6) 0.560

Vancocin CP® adjusted*  0.33 (0.1; 1.2) 0.089 0.51 (0.1; 4.8) 0.556

Three weeks Vancocin CP®  0.43 (0.2; 1.2) 0.09 0.99 (0.2; 5.2) 0.987

Vancocin CP® adjusted* 0.18 (0.04; 0.8) 0.021  1.1 (0.2; 6.4) 0.931

Batch bought the 
same week

Vancocin CP®  0.66 (0.3; 1.7) 0.401 0.44 (0.1; 3.7) 0.449

Combined Vancomycin    1.5 (0.3; 7.8) 0.618 – –

Vancocin CP® adjusted*  0.39 (0.1; 1.4) 0.156 0.42 (0.1; 3.8) 0.439

Combined Vancomycin adjusted*  2.1 (0.2; 20.6) 0.522 – –

*adjusted for immunosuppression, APACHE-II, modified SOFA score, two or more systems affected, age, gender, and vancomycin MIC.

lack of serial creatinine or urinary output measure-
ments, which allow a close follow-up of renal function 
to identify toxicity. Significant differences in adverse 
effects were not found between treatment groups, 
although a tendency for lower incidence was seen 
with Baxter’s Vancocin CP®. In a retrospective study 
by Izuwa, renal function was assessed by serum cre-
atinine measurements in 122 patients who received 
vancomycin for MRSA infections, defining “decreased 
renal function” when serum creatinine reached or 
surpassed 1.20 mg/dL and 0.96 mg/dL for men and 
women, respectively. In that study, no difference in 
the incidence of renal dysfunction was seen between 
brand vancomycin and generic vancomycin products 
(2/62 vs. 4/60; p = 0.436).28 

To our knowledge, this is the first clinical study 
that compares the generic vancomycin products 
against the formula purchased by Baxter. To confirm 
this statement, we performed a systematic search 
in medical databases, at the beginning and at the 
end of the study. Only two results were found: the 
study by Izawa mentioned earlier, and another study 

performed at the Brigham and Women’s Hospital. In 
this last study, using a nationwide drug prescription 
database, patients that had received a prescription for 
generic and an original form of the same medication 
were identified.29 For vancomycin products, hospital-
ization due to Clostridium difficile infection was the 
outcome. After the introduction of the generic product, 
there was a fall in the incidence of C. difficile hospi-
talization, mostly due to widespread use and cheaper 
costs of vancomycin. 

This study has several limitations. First, its retro-
spective nature, the limited number of patients, and 
the wide range of clinical infections limit the power of 
the study, and bigger prospective and more focused 
studies are needed. Other limitations include that the 
exact brand of the vancomycin product finally given 
to the patient is unknown due to coding system used 
by the commercial department of the hospital, as a 
consequence the decision of choosing between van-
comycin product was based on availability, and, thus, 
the need to match patient´s hospitalization date to 
date of vancomycin batch bought by the hospital. The 
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most important limitation is the absence of the original 
Eli Lilly’s molecule, Vancocin®. Even though this is the 
first clinical study in humans, the conclusions drawn 
here can be limited by the fact of not having the orig-
inal molecule as comparator. However, the slight ten-
dency for reduced mortality with Vancocin CP® calls 
for attention. Knowing that the original product will not 
be manufactured again, to carry out prospective clin-
ical trials that test the efficacy of vancomycin generic 
products is a possible scenario. To determine the 
true efficacy and adverse effects of these products 
could have an important economic and public health 
impact, and might lead to changes in the laws for the 
approval of generic medications. An additional limi-
tation was the hospital policy regarding distribution 
of vancomycin from the pharmacy using the same 
batch administrative ID number, not allowing to know 
the exact brand of vancomycin applied to the patient. 
Nonetheless, even after running the sensitivity anal-
ysis adjusted by date of batch purchase, no signifi-
cant differences were found, granting consistency to 
the results shown. Finally, a major limitation was the 
reduced sample size, which hampers from drawing 
statistically significant conclusions. 

Based on these findings, no statistically sig-
nificant differences were found, either clinically or 
microbiologically, when comparing the use of generic 
vancomycin products against Baxter’s Vancocin CP® 
in patients with MRSA infection. However, the anal-
ysis showed a slight tendency for lower mortality 
in patients using the last product. As exploratory 
research and being the first study of its kind, is clear 
the need for more randomized clinical trials, with 
greater number of patients, limited to a narrower spec-
trum of infections. For these studies, conditions sim-
ilar to the ones required for the approval of innovator 
products must be used, to assess the safety and clin-
ical effectiveness of the current generic vancomycin  
products. 
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