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Failures of Therapy: Has MRSA Won the Game?

Morbidity and mortality associated with MRSA
There are compelling data spanning two decades to 
suggest that poorer outcomes are associated with 
methicillin-resistant S. aureus (MRSA) versus methicillin-
susceptible S. aureus (MSSA) infections. A significant 
health care burden in terms of morbidity, mortality, and 
economic cost is associated with the disease. 

A meta-analysis of 31 cohort studies conducted from 1980 
to 2000 determined that a significant increase in mortality 
was specifically associated with MRSA bacteremia (OR 
2.2; 95% CI, 1.2-3.8; P=0.007).1 Patients with MRSA 
infection complicated with bacteremia had a higher 
mortality risk versus patients with MSSA (RR1.7; 95% 
CI, 1.3-2.4). Similarly, in a retrospective cohort study of 
438 military veterans with S. aureus bacteremia, patients 
with MRSA infection (except for pneumonia) had a 
higher mortality risk versus patients with MSSA (RR 1.7; 
95% CI, 1.3-2.4; P<0.01).2 Compared with MSSA 
patients, MRSA patients were more likely to be 
significantly older, have more underlying diseases, and 
have more severe sepsis.

Along with a higher mortality risk, patients with MRSA 
have longer hospital stays and higher inpatient costs 
compared to patients with MSSA. At least three cohort 
studies have shown that patients with MRSA infections 
incurred up to two-fold higher costs and had a 1.5-fold 
longer duration of hospitalization than did patients with 
MSSA infections (Figure 1).3-5

Figure 1.
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Consequences of antibiotic overuse
The current treatment options for MRSA infections, 
particularly skin and soft tissue infections, include 
vancomycin, linezolid, daptomycin, tigecycline, 
quinupristin/dalfopristin, trimethoprim-sulfamethoxazole, 
clindamycin, and tetracycline. Of these agents, vancomycin 
is the drug that has been used and studied most 
extensively. However, there are consequences with the 
overuse of any antibiotic. Heterovariant strains of S. aureus 
such as glycopeptide (or vancomycin) intermediate 
susceptible S. aureus (GISA or VISA) and heteroresistant 
VISA (hVISA) have now been reported. Poor outcomes 
have been associated with hVISA infections. Vancomycin-
resistant S. aureus (VRSA) is still rare, but remains a 
problematic organism. 6-11
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Heteroresistant VISA has a relatively low-level resistance 
in terms of minimum inhibitory concentration (MIC). 
These strains are within the susceptibility range of 
vancomycin usually found at an MIC of 0.5 to 2 mg/L 
based on new MIC breakpoints (Figure 2).7-9,12 

Figure 2.
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However, there are subpopulations that will grow in the 
presence of vancomycin concentrations much higher than 
the breakpoint of 2 mg/L (i.e., 4-6 mg/L). Automated 
commercial tests do not accurately detect the presence of 
VISA, hVISA, or VRSA. Supplemental screening tests are 
required to detect these organisms. Unfortunately, 
screening for these isolates is not being done routinely 
with these supplemental tests in clinical laboratories for 
several reasons. The screening procedure is not a 
standardized procedure for most clinical laboratories, it is 
expensive and more labor intensive, and the procedure has 
to be specifically ordered for each individual patient. 

Jones et al. evaluated the minimum bactericidal 
concentration (MBC) MIC ratios of 213 strains of S. 
aureus isolates including VRSA, VISA, hVISA, and wild-
type MRSA isolates. The results demonstrated that 74% 
of hVISA strains and 15% of wild type MRSA strains had 
become tolerant to vancomycin therapy.13 In time-kill 
experiments using two to four times the MIC of 
vancomycin (4-8 mg/L), vancomycin was relatively 
ineffective against VISA and hVISA strains, even at higher 
concentrations compared with tigecycline, daptomycin, 
and arbekacin.14 

As previously mentioned, the Clinical Laboratory and 
Standards Institute (CLSI) breakpoints for vancomycin 
MIC in S. aureus infections changed in 2006. The 
breakpoints changed from ≤4 mg/L to ≤2 mg/L for 

“susceptible” organisms, from 8-16 mg/L to 4-8 mg/L for 
“intermediate,” and from ≥32 mg/L to 16 mg/L for 
“resistant” organisms. These changes occurred as a result 
of unacceptable reports of treatment failure when MICs 
approached 4 mg/L.15 

Is there a relationship between MIC and 
outcomes?
Clinical treatment failures with vancomycin are associated 
with MICs in the 1-2 mg/L. These patients have 
prolonged bacteremia and fail therapy despite higher 
concentrations of this drug. In a study of 30 patients with 
MRSA bacteremia, a reduction in MIC was associated 
with treatment success (≤0.5mcg/ml versus 1-2 mg/L, 
P=0.02). A higher rate of treatment success (56%) was 
noted with the lower MIC of ≤0.5 mg/L compared with a 
10% treatment success with the higher MIC of 1 to 2 
mg/L. (Figure 3) A higher clinical success rate was also 
noted in patients with the highest vancomycin bactericidal 
activity at 72 hours in vitro.16

Figure 3. 
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In a study by Moise et al., increased vancomycin MICs 
were predictive of prolonged bacteremia. The median time 
to clearance of MRSA bloodstream isolates was longer in 
those with MICs of 2 mg/L compared to those with 
MICs of ≤1 mg/L (P=0.019). Over 15 days were required 
for eradication of MRSA bacteremia with an MIC of 2 
mg/L compared with 6 days for the lower MIC of 0.5 
mg/L. The duration of vancomycin therapy was shorter 
(13 versus 18 days) and the eradication rate was higher 
(77%) with a lower MIC (77% versus 21%) (Figure 4).17
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Figure 4.
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An increase in MICs among S. aureus isolates has been 
reported by some investigators in various regions across 
the country (i.e., “MIC creep”).18,19 An increase in MIC 
from 0.5 mg/L to 1 mg/L was noted over a five-year 
period from 2000 to 2004 in 6,003 S. aureus isolates from 
a university hospital.18 The increase in the percentage of 
isolates with an MIC of 1 mg/L was significantly higher 
in 2004 (70%) than in 2000 (20%). This shift in MIC 
was even greater for MSSA isolates than for MRSA 
isolates. Similar results were reported by Steinkraus et al. 
who performed Etest® (AB Biodisk, Solna, Sweden) MICs 
on MRSA isolates over a five-year period at a tertiary care 
institution from 2001 to 2005.19 The percentage of 2001 
isolates with vancomycin MICs less than or equal to the 
2001 median MIC of 0.75mg/L was significantly greater 
than that for 2005 (84% versus 24%, P<0.0001). 
 

Can we optimize efficacy of vancomycin?
How can we optimize efficacy of this drug? Can we over-
come changes in MIC? Can we improve the performance 
of this glycopeptide? The pharmacodynamic parameter 
that seems to best predict time-related clinical and bacteri-
ological outcomes is the steady state 24-hour area under 
the concentration time curve (AUC0-24h) divided by the 
MIC (AUC0-24h /MIC). In a pharmacodynamics study of 
108 patients with a S. aureus lower respiratory tract infec-
tion treated with vancomycin, clinical and bacteriological 
response was improved in patients with higher AUC0-24h /
MIC values (≥400, P=0.0046). This higher ratio of greater 
than 400 resulted in fewer days required for eradication.20 

The American Thoracic Society (ATS) guidelines for the 
management of hospital-acquired or health-care associated 
multi-drug resistant pneumonia recommend increasing 
the overall exposure of vancomycin to improve outcomes. 
The guidelines recommend 15mg/kg every 12 hours and a 
trough concentration of 15 to 20 mg/L.21 In terms of 

overall dosage required to achieve an AUC24/MIC greater 
than 400 and a trough of 15-20 mg/L, a larger dose of 
vancomycin (2 grams every 12 hours) or a more frequent 
dose (1 gram every 6-8 hours) of vancomycin with an 
MIC of 1 mg/L will be required (Figure 5). 

Figure 5.
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A six-year observational cohort study evaluated mortality 
rates and vancomycin pharmacokinetics in 122 patients 
with health-care associated MRSA treated with vancomy-
cin.22 There was no correlation between survivors and non-
survivors (31%) in vancomycin trough concentrations and 
AUC. In a secondary analysis of patients with vancomycin 
steady-state concentrations < 15 mg/L and ≥ 15 mg/L, 
mean trough concentrations of 9.4 mg/L and 20.4 mg/L 
yielded a mean AUC of 318 ± 111mg/h/L and 418 ± 152 
mg/h/L (P<0.001), respectively. With either high dose 
(trough>15 mg/L) or low dose (trough <15 mg/L) treat-
ment with vancomycin, the probability of achieving an 
AUC0-24h /MIC ratio of greater than 400 with a vancomy-
cin MIC of 0.5 was 100% compared with a zero percent 
probability with an MIC of 2 mg/L. However, 30% of 
MRSA blood isolates over a one-year period have been 
reported to have a vancomycin MIC of 2 mg/L.23 As more 
isolates are reported with an MIC of 2 mg/L, optimization 
of vancomycin becomes more difficult. 

In surveillance studies of over 200,000 S. aureus isolates, 
the majority of organisms had a vancomycin MIC ≤ 1 
mg/L (84%) while 16% of isolates had an MIC of 2 
mg/L, and less than 1% of organisms had a vancomycin 
MIC ≥ 4 mg/L.24 In contrast, the situation is worse with 
coagulase-negative staphylococci (n=29,768) in which 
71% have a vancomycin MIC of 2 mg/L compared with 
29% of isolates that have an MIC ≤1 mg/L. 

Other factors that may influence antimicrobial perfor-
mance are potency, concentration-dependent killing, 
bactericidal versus static mechanism of action, the degree 
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of penetration of the target organ, the extent of protein 
binding, the amount of inoculum, growth phase, and 
certain resistance factors. A high inoculum or concentra-
tion of bacteria can affect drug activity, particularly with 
the beta-lactam and glycopeptide antibiotics. In vitro data 
from simulated endocardial vegetations have shown that 
bactericidal activity with vancomycin is noted with a 
moderate concentration of MRSA and MSSA inoculum 
(5.5 log10 CFU/g) but not with a high concentration of 
inoculum (9.5 log10 CFU/g).25 

In another in vitro endocardial vegetative simulation 
model, vancomycin and daptomycin MICs against MRSA 
isolates were 0.5 mg/L and 0.25 mg/L, respectively. The 
kill rates over 3 days were similar with high dose 
vancomycin and conventional doses of vancomycin. In 
contrast, daptomycin at 6-10 mg/kg had much greater 
activity against MRSA compared with vancomycin.26 
Similarly, effectiveness of traditional- or high-dose 
vancomycin against hVISA was minimal in reducing 
colony forming units compared with daptomycin.26 

Combination Therapy
Few studies have described clinical benefits associated with 
the addition of another agent to a vancomycin treatment 
regimen. The efficacy of combination therapy with 
nafcillin plus gentamicin was evaluated in 48 parenteral 
drug addicts and 30 nonaddicts with S. aureus endocarditis 
in two separate multicenter randomized prospective 
trials.27 The number of days with MSSA endocarditis 
bacteremia in addicts was reduced by combination therapy 
(2.9 days) compared with nafcillin alone (3.4 days). The 
number of days with MSSA endocarditis bacteremia was 
similarly reduced in nonaddicts treated with combination 
therapy (2.8 days, P<0.05) compared with nafcillin alone 
(4.1 days). However, addition of gentamicin did not affect 
morbidity or mortality. In another randomized study of 42 
patients with MRSA endocarditis, treatment with 
vancomycin plus rifampin did not significantly reduce the 
median duration of bacteremia (nine days) compared with 
vancomycin alone (seven days).28 

Synergy testing between classes of antibiotics is generally 
conducted in vitro prior to clinical evaluation. Many 

factors may influence the occurrence or absence of synergy 
at the site of an infection such as the half-life characteris-
tics of the drugs and the extent of penetration of each 
drug into the target organ. In vitro testing has suggested 
evidence of synergy between glycopeptides, fluoroquino-
lones, and beta-lactams in the treatment of MRSA pneu-
monia.29 However, few clinical studies have provided 
conclusive evidence of any synergistic clinical benefit 
(Figure 6). 

Figure 6.
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Kill-curve dynamics and in vitro models suggest that the 
linezolid-gentamicin and vancomycin-gentamicin 
combinations are not much more effective in eradicating 
MRSA infection than linezolid or vancomycin alone.25 

In vitro testing with MRSA isolates in simulated 
endocardial vegetations suggested increased bactericidal 
activity of daptomycin with gentamicin for both MRSA 
and MSSA. Although vancomycin alone did not result in 
bactericidal activity, a single high dose of gentamicin 
enhanced bactericidal activity of vancomycin at four hours 
and 99.9% kill at 32 hours for MRSA.30 Substantial 
benefits with combination therapy against an hVISA 
isolate were noted only after high doses of both 
vancomycin (two grams every day) and gentamicin (5 mg/
kg every day) in an in vitro endocardial vegetative model.31 

In summary, the use of vancomycin to treat MRSA 
infections remains relatively high and reports of failure 
rates and emerging resistance are increasing. The question 
of using higher doses to improve outcomes is complicated 
owing to increasing MICs, automated testing issues, and 
risk of toxicity. Newer agents with improved activity 
against MRSA such as daptomycin, linezolid, and 
tigecycline are currently being used; however, there is no 
conclusive evidence that combination therapy with older 
agents improves outcomes and may even increase the risk 
of toxicity, particularly with aminoglycosides. 
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�V�X�V�S�H�F�W�H�G���P�H�W�K�L�F�L�O�O�L�Q���U�H�V�L�V�W�D�Q�W���V�H�Y�H�U�H���U�H�V�S�L�U�D�W�R�U�\���L�Q�I�H�F�W�L�R�Q�V�����%�0�&���,�Q�I�H�F�W���'�L�V��������������������������

�������� �7�V�X�M�L���%�7�����5�\�E�D�N���0�-�����6�K�R�U�W���F�R�X�U�V�H���J�H�Q�W�D�P�L�F�L�Q���L�Q���F�R�P�E�L�Q�D�W�L�R�Q���Z�L�W�K���G�D�S�W�R�P�\�F�L�Q���R�U���Y�D�Q�F�R�P�\�F�L�Q���D�J�D�L�Q�V�W���D�Q���L�Q���Y�L�W�U�R��
�S�K�D�U�P�D�F�R�G�\�Q�D�P�L�F���P�R�G�H�O���Z�L�W�K���V�L�P�X�O�D�W�H�G���H�Q�G�R�F�D�U�G�L�D�O���Y�H�J�H�W�D�W�L�R�Q�V�����$�Q�W�L�P�L�F�U�R�E���$�J�H�Q�W�V���&�K�H�P�R�W�K�H�U������������������������������������
����������

�������� �/�H�X�W�K�Q�H�U���.�'�� ���5�\�E�D�N���0�-�����9�D�Q�F�R�P�\�F�L�Q���S�K�D�U�P�D�F�R�G�\�Q�D�P�L�F�V���D�J�D�L�Q�V�W���K�H�W�H�U�R���U�H�V�L�V�W�D�Q�W�����K�*�,�6�$���L�Q���D�Q���L�Q���Y�L�W�U�R���P�R�G�H�O���Z�L�W�K��
�V�L�P�X�O�D�W�H�G���H�Q�G�R�F�D�U�G�L�D�O���Y�H�J�H�W�D�W�L�R�Q�V�����6�(�9���������W�K���,�Q�W�H�U�Q�D�W�L�R�Q�D�O���6�\�P�S�R�V�L�X�P���R�Q���0�R�G�H�U�Q���&�R�Q�F�H�S�W�V���L�Q���(�Q�G�R�F�D�U�G�L�W�L�V���D�Q�G��
�&�D�U�G�L�R�Y�D�V�F�X�O�D�U���,�Q�I�H�F�W�L�R�Q�V�����,�Q�W�H�U�Q�D�W�L�R�Q�D�O���6�R�F�L�H�W�\���R�I���&�D�U�G�L�R�Y�D�V�F�X�O�D�U���,�Q�I�H�F�W�L�R�X�V���'�L�V�H�D�V�H�V�����,�6�&�9�,�'�������0�D�\����������������������������
�&�K�D�U�O�H�V�W�R�Q�����6�&��
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�:�K�L�F�K���R�I ���W�K�H���I�R�O�O�R�Z�L�Q�J���L�V���W�U�X�H���U�H�J�D�U�G�L�Q�J���S�D�W�L�H�Q�W�V���Z�L�W�K��
�0�5�6�$���Y�V�����0�6�6�$���E�D�F�W�H�U�H�P�L�D�"
�D���� �7�K�R�V�H���Z�L�W�K���0�6�6�$���K�D�Y�H���K�L�J�K�H�U���U�D�W�H�V���R�I���P�R�U�W�D�O�L�W�\���F�R�P�S�D�U�H�G��

�W�R���S�D�W�L�H�Q�W�V���Z�L�W�K���0�5�6�$���E�D�F�W�H�U�H�P�L�D
�E���� �&�R�V�W�V���D�U�H���F�R�Q�V�L�G�H�U�D�E�O�\���J�U�H�D�W�H�U���I�R�U���S�D�W�L�H�Q�W�V���Z�L�W�K���0�5�6�$���E�D�F�W�H��

�U�H�P�L�D
�F���� �7�K�H���D�V�V�R�F�L�D�W�H�G���O�H�Q�J�W�K���R�I���K�R�V�S�L�W�D�O���V�W�D�\���L�V���O�R�Q�J�H�U���I�R�U���0�5�6�$��

�E�D�F�W�H�U�H�P�L�D
�G���� �7�K�H�U�H���D�U�H���Q�R���V�L�J�Q�L�I�L�F�D�Q�W���G�L�I�I�H�U�H�Q�F�H�V���I�R�X�Q�G���E�H�W�Z�H�H�Q���0�6�6�$��

�D�Q�G���0�5�6�$���E�D�F�W�H�U�H�P�L�D
�H���� �E���D�Q�G���F

������ �&�K�R�R�V�H���W�K�H���F�R�U�U�H�F�W���V�W�D�W�H�P�H�Q�W���U�H�J�D�U�G�L�Q�J���K�9�,�6�$
�D���� �K�9�,�6�$���D�Q�G���9�,�6�$���K�D�Y�H���W�K�H���V�D�P�H���Y�D�Q�F�R�P�\�F�L�Q���0�,�&���E�U�H�D�N��

�S�R�L�Q�W���I�R�U���V�X�V�F�H�S�W�L�E�L�O�L�W�\
�E���� �3�D�W�L�H�Q�W�V���Z�L�W�K���K�9�,�6�$���E�D�F�W�H�U�H�P�L�D���K�D�Y�H���E�H�H�Q���Q�R�W�H�G���W�R���K�D�Y�H��

�S�R�R�U���R�X�W�F�R�P�H�V
�F���� �&�O�L�Q�L�F�D�O���P�L�F�U�R�E�L�R�O�R�J�\���O�D�E�R�U�D�W�R�U�L�H�V���U�R�X�W�L�Q�H�O�\���V�F�U�H�H�Q���I�R�U��

�K�9�,�6�$
�G���� �3�D�W�L�H�Q�W�V���Z�L�W�K���K�9�,�6�$���E�D�F�W�H�U�H�P�L�D���U�H�V�S�R�Q�G���W�R���K�L�J�K�H�U���Y�D�Q�F�R�P�\��

�F�L�Q���G�R�V�D�J�H���U�H�J�L�P�H�Q�V
�H���� �F���	 ���G

������ �:�K�L�F�K���R�I ���W�K�H���I�R�O�O�R�Z�L�Q�J���L�V���D�U�H���P�R�V�W���F�R�U�U�H�F�W���U�H�J�D�U�G�L�Q�J���W�K�H��
�U�H�O�D�W�L�R�Q�V�K�L�S���E�H�W�Z�H�H�Q���Y�D�Q�F�R�P�\�F�L�Q���0�,�&���D�Q�G���R�X�W�F�R�P�H���L�Q��
�S�D�W�L�H�Q�W�V���Z�L�W�K���0�5�6�$���E�D�F�W�H�U�H�P�L�D�"
�D���� �)�D�L�O�X�U�H���U�D�W�H�V���D�U�H���K�L�J�K�H�U���Z�L�W�K���S�D�W�L�H�Q�W�V���I�R�U���Z�K�L�F�K���W�K�H���Y�D�Q�F�R�P�\��

�F�L�Q���0�,�&���L�V�����������F�R�P�S�D�U�H�G���W�R�����������P�J���/
�E���� �7�R�[�L�F�L�W�\���U�D�W�H�V���D�U�H���K�L�J�K�H�U���D�V���D���I�X�Q�F�W�L�R�Q���R�I���Y�D�Q�F�R�P�\�F�L�Q���0�,�&������������
�F���� �7�K�H�U�H���D�U�H���Q�R���G�L�I�I�H�U�H�Q�F�H�V���L�Q���V�X�F�F�H�V�V���U�D�W�H�V���D�V���L�W���U�H�O�D�W�H�V���W�R��

�Y�D�Q�F�R�P�\�F�L�Q�����0�,�&
�G���� �)�D�L�O�X�U�H���U�D�W�H�V���F�D�Q���E�H���R�Y�H�U�F�R�P�H���E�\���W�K�H���D�G�G�L�W�L�R�Q���R�I���J�H�Q�W�D�P�L�F�L�Q��

�W�R���W�K�H���Y�D�Q�F�R�P�\�F�L�Q���U�H�J�L�P�H�Q
�H���� �E���	 ���G

������ �&�K�R�R�V�H���W�K�H���F�R�U�U�H�F�W���S�K�D�U�P�D�F�R�N�L�Q�H�W�L�F�V���D�Q�G���S�K�D�U�P�D�F�R�G�\�Q�D�P��
�L�F���S�D�U�D�P�H�W�H�U���W�K�D�W���S�U�H�G�L�F�W�V���Y�D�Q�F�R�P�\�F�L�Q���H�I�I�L�F�D�F�\
�D���� �7�!�0�,�&��
�E���� �&�P�D�[���0�,�&
�F���� �$�8�&���0�,�&
�G���� �&�P�L�Q���0�,�&
�H���� �1�R�Q�H���R�I���W�K�H���D�E�R�Y�H

������ �:�L�W�K���U�H�J�D�U�G�V���W�R���F�R�P�E�L�Q�D�W�L�R�Q���W�K�H�U�D�S�\���I�R�U���0�5�6�$�����Z�K�L�F�K���R�I ��
�W�K�H���I�R�O�O�R�Z�L�Q�J���L�V���P�R�V�W���F�R�U�U�H�F�W�"
�D���� �9�D�Q�F�R�P�\�F�L�Q���S�O�X�V���U�L�I�D�P�S�L�Q���K�D�V���E�H�H�Q���V�K�R�Z�Q���W�R���E�H���V�X�S�H�U�L�R�U���W�R��

�Y�D�Q�F�R�P�\�F�L�Q���D�O�R�Q�H���I�R�U���0�5�6�$���E�D�F�W�H�U�H�P�L�D
�E���� �9�D�Q�F�R�P�\�F�L�Q���S�O�X�V���J�H�Q�W�D�P�L�F�L�Q���D�S�S�H�D�U�V���W�R���E�H���P�R�U�H���Q�H�S�K�U�R�W�R�[��

�L�F���W�K�D�Q���Y�D�Q�F�R�P�\�F�L�Q���D�O�R�Q�H
�F���� �9�D�Q�F�R�P�\�F�L�Q���S�O�X�V���J�H�Q�W�D�P�L�F�L�Q���K�D�V���E�H�H�Q���V�K�R�Z�Q���W�R���E�H���V�\�Q�H�U�J�L�V��

�W�L�F���L�Q���Y�L�W�U�R���D�J�D�L�Q�V�W���V�R�P�H���V�W�U�D�L�Q�V���R�I���0�5�6�$
�G���� �9�D�Q�F�R�P�\�F�L�Q���S�O�X�V���J�H�Q�W�D�P�L�F�L�Q���L�V���D�Q���D�Q�W�D�J�R�Q�L�V�W�L�F���F�R�P�E�L�Q�D�W�L�R�Q
�H���� �E���	 ���F

Evaluation
�<�R�X�U���L�Q�S�X�W���L�V���L�P�S�R�U�W�D�Q�W���W�R���X�V���L�Q���L�P�S�U�R�Y�L�Q�J���W�K�L�V���S�X�E�O�L�F�D�W�L�R�Q���D�Q�G��
�L�G�H�Q�W�L�I�\�L�Q�J���D�U�H�D�V���R�I���Q�H�H�G���I�R�U���R�W�K�H�U���H�G�X�F�D�W�L�R�Q�D�O���S�U�R�J�U�D�P�V�����3�O�H�D�V�H���F�L�U�F�O�H��
�W�K�H���F�K�R�L�F�H���W�K�D�W���E�H�V�W���D�Q�V�Z�H�U�V���W�K�H���I�R�O�O�R�Z�L�Q�J��
���������7�K�L�V���F�R�Q�W�H�Q�W���P�H�H�W�V���W�K�H���H�G�X�F�D�W�L�R�Q�D�O���R�E�M�H�F�W�L�Y�H�V���� ��
�� �$�����$�J�U�H�H�� �%�����1�H�X�W�U�D�O�� �&�����'�L�V�D�J�U�H�H
���������7�K�H���R�E�M�H�F�W�L�Y�H�V���P�H�W���W�K�H���R�Y�H�U�D�O�O���S�X�U�S�R�V�H���R�I���W�K�H���S�X�E�O�L�F�D�W�L�R�Q����
�� �$�����$�J�U�H�H�� �%�����1�H�X�W�U�D�O�� �&�����'�L�V�D�J�U�H�H
���������&�R�Q�V�L�G�H�U�L�Q�J���P�\���H�[�S�H�U�L�H�Q�F�H�����W�K�H���P�D�W�H�U�L�D�O���S�U�H�V�H�Q�W�H�G���Z�D�V����
�� �$�����6�D�W�L�V�I�D�F�W�R�U�\�� �%�����7�R�R���(�O�H�P�H�Q�W�D�U�\�����&�����7�R�R���7�H�F�K�Q�L�F�D�O
���������,���J�D�L�Q�H�G���L�Q�I�R�U�P�D�W�L�R�Q���Z�K�L�F�K���Z�L�O�O���E�H���R�I���X�V�H���W�R���P�H���� ��
�� �$�����$�J�U�H�H�� �%�����1�H�X�W�U�D�O�� �&�����'�L�V�D�J�U�H�H
���������7�K�H���I�R�U�P�D�W���L�V���F�O�H�D�U�����U�H�D�G�D�E�O�H�����D�Q�G���X�V�H�I�X�O������
�� �$�����$�J�U�H�H�� �%�����1�H�X�W�U�D�O�� �&�����'�L�V�D�J�U�H�H
���������7�K�H�U�H���Z�D�V���F�R�P�P�H�U�F�L�D�O���E�L�D�V���L�Q���W�K�L�V���S�X�E�O�L�F�D�W�L�R�Q����
�� �$�������<�H�V�� �%�������1�R

�,�I ���\�H�V�����S�O�H�D�V�H���J�L�Y�H���H�[�D�P�S�O�H�V����                                                                               
                                                                                                                                                      

�6�X�J�J�H�V�W�H�G���W�R�S�L�F�V���I�R�U���I�X�W�X�U�H���L�V�V�X�H�V���R�U���R�W�K�H�U���F�R�P�P�H�Q�W�V���D�E�R�X�W���W�K�L�V��
�S�X�E�O�L�F�D�W�L�R�Q����                                                                                                                                        
                                                                                                                                  

�3�O�H�D�V�H���)�D�[���W�R���1�)�,�'��������������������������

�3�O�H�D�V�H���S�U�R�Y�L�G�H���D�O�O���W�K�H���L�Q�I�R�U�P�D�W�L�R�Q���E�H�O�R�Z���V�R���W�K�D�W���\�R�X���P�D�\��
�R�E�W�D�L�Q���&�0�(���F�U�H�G�L�W�����3�O�H�D�V�H���S�U�L�Q�W���O�H�J�L�E�O�\�����<�R�X�U���F�H�U�W�L�I�L�F�D�W�H���Z�L�O�O��
�E�H���V�H�Q�W���W�R���W�K�H���H�P�D�L�O���D�G�G�U�H�V�V���S�U�R�Y�L�G�H�G���E�H�O�R�Z����

Name/Degree                                                                                                            

Title                                                                                                                         

Af filiation                                                                                                                

Address                                                                                                                   

City                                                                State                Zip                             

E-Mail                                                                                                                         

Telephone                                                                 Fax                                                                                                           

Check the appropriate box:

 I am an MD and/or DO and wish to receive 1.0 (one) AMA/PRA Category 1 

credit .

 I am not an MD and/or DO but wish to receive a certificate of completion.

 I am a nurse and wish to receive 1.0 contact hour for completion.

Signature/Date                                                                                                           
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