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Morbidity and mortality associated with MRSA Figure 1.
There are compelling data spanning two decades to
suggest that poorer outcomes are associated with . , . .
methicillin-resistar$. aureu@MRSA) versus methicillin- 8;-/? 12 #'( 19 7595
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economic cost is associated with the disease. ’ 30,000

25,000

A meta-analysis of 31 cohort studies conducted from 198
to 2000 determined that a significant increase in mortalif
was specifically associated with MRSA bacteremia (OR
2.2; 95% Cl, 1.2-3.8; P=0.007Ratients with MRSA 5000

infection complicated with bacteremia had a higher OL ,
mortality risk versus patients with MSSA (RR1.7; 95% Ho R A
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95% ClI, 1.3-2.4; P<0.0%)Compared with MSSA Consequences of antibiotic overuse

patients, MRSA patients were more likely to be The current treatment options for MRSA infections,
significantly older, have more underlying diseases, and particularly skin and soft tissue infections, include
have more severe sepsis. vancomycin, linezolid, daptomycin, tigecycline,

quinupristin/dalfopristin, trimethoprim-sulfamethoxazole,
Along with a higher mortality risk, patients with MRSA clindamycin, and tetracycline. Of these agents, vancomycin
have longer hospital stays and higher inpatient costs is the drug that has been used and studied most
compared to patients with MSSA. At least three cohort extensively. However, there are consequences with the
studies have shown that patients with MRSA infections overuse of any antibiotic. Heterovariant straiisanfreus
incurred up to two-fold higher costs and had a 1.5-fold such as glycopeptide (or vancomycin) intermediate
longer duration of hospitalization than did patients with susceptibl&. aureu&GISA or VISA) and heteroresistant
MSSA infectionsF{gure 1).3° VISA (hVISA) have now been reported. Poor outcomes
have been associated with hVISA infections. Vancomycin-
resistans. aureud/RSA) is still rare, but remains a
problematic organisfi!



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).”12

Figure 2.

Vancomycin — New Breakpoint in S. aureus

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.” 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."

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 232 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."

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.'®

Figure 3.
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In a study by Moise ez 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)."”
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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”).'®"” 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.'® 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 ez 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." 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 (AUC ) divided by the
MIC (AUC_,, /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 AUC _, /
MIC values (2400, P=0.0046). This higher ratio of greater
than 400 resulted in fewer days required for eradication.”

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.*! 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.

Target PK/PD for Vancomycin?

When MIC increases, the AUC also
has to increase to meet the target
AUC/MIC range...

c
&
g
Tt =
o 9
oo
c
o
o

Time (h)
63 -0@7? 9:=8-7 =19-7 B@9/?5:9 ?=:

A six-year observational cohort study evaluated mortality
rates and vancomycin pharmacokinetics in 122 patients
with health-care associated MRSA treated with vancomy-
cin.?? 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
AUC_,,, /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.* 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. zureus 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.** 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



of penetration of the target organ, the extent of protein factors may influence the occurrence or absence of synergy
binding, the amount of inoculum, growth phase, and  at the site of an infection such as the half-life characteris-
certain resistance factors. A high inoculum or concentratics of the drugs and the extent of penetration of each
tion of bacteria can affect drug activity, particularly with drug into the target orgaf. vitro testing has suggested
the beta-lactam and glycopeptide antibidiiasgzro data evidence of synergy between glycopeptides, fluoroquino-
from simulated endocardial vegetations have shown thalones, and beta-lactams in the treatment of MRSA pneu-
bactericidal activity with vancomycin is noted with a ~ monia?® However, few clinical studies have provided
moderate concentration of MRSA and MSSA inoculum conclusive evidence of any synergistic clinical benefit
(5.5 log, CFU/g) but not with a high concentration of  (Figure 6).
inoculum (9.5 log CFU/g)?

Figure 6.

In anotherin 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 vancordycin.
Similarly, effectiveness of traditional- or high-dose
vancomycin against hVISA was minimal in reducing
colony forming units compared with daptomsfcin.
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Few studies have described clinical benefits associated

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 Withurens endocarditis ~ Kill-curve dynamics arid »izzo models suggest that the

in two separate multicenter randomized prospective linezolid-gentamicin and vancomycin-gentamicin

trials?” The number of days with MSSA endocarditis combinations are not much more effective in eradicating

bacteremia in addicts was reduced by combination therddRSA infection than linezolid or vancomycin alone.

(2.9 days) compared with nafcillin alone (3.4 days). The

number of days with MSSA endocarditis bacteremia wagn vitro testing with MRSA isolates in simulated

similarly reduced in nonaddicts treated with combinationendocardial vegetations suggested increased bactericidal

therapy (2.8 days, P<0.05) compared with nafcillin aloneactivity of daptomycin with gentamicin for both MRSA

(4.1 days). However, addition of gentamicin did not affea@nd MSSA. Although vancomycin alone did not result in

morbidity or mortality. In another randomized study of 42actericidal activity, a single high dose of gentamicin

patients with MRSA endocarditis, treatment with enhanced bactericidal activity of vancomycin at four hours

vancomycin plus rifampin did not significantly reduce theand 99.9% Kkill at 32 hours for MRSASubstantial

median duration of bacteremia (nine days) compared witifenefits with combination therapy against an hVISA

vancomycin alone (seven d&ys). isolate were noted only after high doses of both
vancomycin (two grams every day) and gentamicin (5 mg/

Synergy testing between classes of antibiotics is generdly every day) in an vitro endocardial vegetative mdélel.

conductedr vitro prior to clinical evaluation. Many

In summary, the use of vancomycin to treat MRSA

? FNﬁ';:monfor Tomfom gr o infections remain_s relati_vely high ar_ld reports of failure _
é‘ Infectious JfJf%‘C[J DU rates and emerging resistance are increasing. The question
7| Diseases DJSSELS@S of using higher doses to improve outcomes is complicated
""""""""""""""""""""""""" owing to increasing MICs, automated testing issues, and
Senior Editor Managing Editor risk of toxicity. Newer agents with improved activity
SIEDRHFGIL LIS against MRSA such as daptomycin, linezolid, and

tigecycline are currently being used; however, there is no

3XEOLVKHG E\ WKH 1DWLRQDO )RXQGDWLR : gy : :
F S R | BolfElisiPe hitiefce'that cobihation therapy with older

t ZZZ QILG RUJ &RS\ULJIKW « s ORJRINS KMPFoVes,QUicAmes and may even increase the risk
of toxicity, particularly with aminoglycosides.



SHIHUHQFHYV

&RVIUFRDINRXGCGBVHQRHYYFRKRP S D WRUFRQWIDOMR\RALDRKHAGK L FL O MWIQIG U H V L
PHWKLFLO O S&hXcKkeds irds WD EW HRPHHPRA D D Q O BOMLBEMW

6 KX WBCGIKQW % UDGKDR/ &RPSD WRINRQWWDLMMNW\R FALDE\RH-GV HAOAMRHDW KLFL O O
UHV LY QRBHQWK L F L O O S&h)bckcks Bd/S \NQIERFRN) WB RS LGHPLRO

&RVIVRINH.D\H6 era/ 7KHP S RFRNVH W K LLFHL\DLOWNRDAY fockrs anrens ED FW HHRUBIP WD H Q W
R XW F PPRRRUWV O 1@ QRWY WIDQICR V SHRWDIJAIH MR WBE RS LGHPLRO

SHEHQULHGRD@QIHPD®R®RLQ &RVINICXWFRPRWYBPRGLDO\V LYDGHZAHDWKOMH Q W
PHWKLFLO GRUBCH WKV E V. &/ O Q@NocKkeks ks B/ EVW H,\WQH RERID WB RS LGHPLRO

IRGL3IOHF .LQ BRQO L MLMEFR Q R P SERARWH W K LLFHL\DLON\R D QVAZAY. @AKONococcns anrens
EDFWH'UBBQDFURBURBW

7HQ R& HOUQ F DOOWH @@+ «/ & KDUDFWRINV W D SK\RGWREBERPEPH/EHSWRELOLWLH)
YDQFRP\GREBWKBUFRSH-SKIWDRHYRELRO

ORROGHSHUGUHDX 5 b P LODIWFRGWRILHD MD R EDEAWHR FZLLDNAKHAGH U RYIHAQARRPA F L Q
L Q W H U Pdth@dulds\Wiks L @S D WZ HVR RYG R F D QIGW\WHEFER @RIIE Q G RF BQ@LLWLYURE
$IJH@MWUPRWKHU

+RZ G4BD® U &% KD WBO®HY 7U H D WVRPHNPRPPWHH/U L QXN FRAOLLDREMWEH WKLFLOOLQ UH
Staphylococens anrens Z LW K G XYFOHEF R FFVELIRH S VA KD 6@ E'W\

/ L& & K D P EH) Wrdhylococcns anrens Z L W K W H U RIHH\QLROWRD QFFHR A-BA.IGH P LIRLRYL F D O
VLJQL I DRBIYEW VFBOR BH Q WORRHMWKSKEW L P § FH @MW PRW K H U

+LUDPDWQXR P\F L QStdlidduNaikds QYYHEZR GRIDQWLEBEHRW/WOQ RBYWEW

&H QR HWW R R VD QBIOH Y H GWEL RIDQ F R P\ F L QSAM M ANMDBWQ QV\OYD QLD
00:5 ORUGER UWNDOBH S

‘R R WOWORDGF * R ZLBOD O VBer o/ $ P X O W LVFW GHE/\B O X\DHLIQW QD VR BV RIDWD W L Q J
Staphylococens anrens W UDLLADK G XWRH/G H SWRE\EFRISWMHS\WD L QFWR E L R O

"-RGHULFURELRODRIRKMB®@ FR P WKS'E HQ WX Q\L PLGPK L EFLR\QRFUH\Q FUHDHABL R Q
EDFWH U L FLIEVD DO ® @/ILHA® N B/RIUGHS 0 . R IXFADFOR BHHUHHRAL W WY D&V H F W
"LV 6 XS S®

/D30.0 GOWEDIN & O L JIORBRS HSW L G I/ WQ W K\WDARMREFEF BQEW NEIDFL\VPR B FG Q
W L J HFA\EDI® AU R BLU R BW

&0 LDYBER U BW R Q \EDNGLWEKWHHU | R U B YO RHEREDGWL P LB X REH B BHAEW O QW \
W Q| R U P DEXISFE@H® QY WU & /6 GRF X FOH Q W

6DNRXORDLV H 93$ @ 6 K QMW/DIH O D W IRROQ ¥KQED FW HJE W IAGRD YL \FRD F \
YDQFRPRRLWHDRIPHQYWL F L O OdplglochddAdrbuN BMCCFQWHAKHORIIFP URELR O

ORI3%18 D NRX QPWUSHA/MOD Q FR PL@ L @ DR W HIJE\W D&MW O D WW R Q V/ RIS \
FOHDBPOMHK L F L O Odpocddsd MrkuX BVIDFQVHEIGHWR L P& FH @MW P RW K H U

DQI+LQGOPHWG era/ ,QF UHDD/HER B\ BRNQMphylococcus anrens F O L Q VRO RBH V
XQLYHKRWISEXWDMHBUHUELRCGORQFURELRO



6 W H L'Q NKUDSAKWU L H G WBIDFKF R PO\RRIFQU HHBR Q YD Q FR P\ F L Qrahs@Méh ddrRsH G L D W H
9,68YDQFRP\FLQ ¥RV PHEDKLEQD O L@wUBYeE VRRYWODRMY -
$QWLPERRUBRRWKHU

ORLVH B3)RG HEI% WU P L @QRD/P3IKDUPDFRQRIYDRERP\GHBYOWLPLEQRELD
S D W IZHL @MNbcocens anrens O R ZHHNV S LW D IDGRW F WQ BRQIVU PDFRNLQHW

$PHULIKRQBR EEHXW G H OR\@HIRND Q D J HRPIB G YL WK\R VV S LW D OY 1D WX.IODHAGR U DV V
D QIGH D O WK F D USQ Bl X P R RLEWWHRAE VO H G

“HIOUH,WDNRZRKHUWYW 3UHG LEWRWWIRGHW\K L F L O Odpocdl Mk KHDIDONV K
FDUH DVSYQHAXPWEBELY DR XROWDLRRR BWDR QP D F R ) GQRAMALFV

ORKWXUUWD(SRLOMNQ FRP\® RYE V RIRMMNHU H D RVIP @ KHWAD XFEGPGHI WKLFLOOLQ L
Staphylococens anrens & O @I HEW

7H Q R& BIRJH O O5&U UKIW D W LIRQ B @ BV KL OLF® DR U BW R Q CDWEAXMRP \ F L Q
PLQLP@IOL EALRVRFUAQ MQND AMIFRIQHADWIEEDH E W

/D3 0.0 GBWHEHIDN , P SDEIWL JK L Q R MRV LN IQW LHYDQIF® FO E Q@ PROGEL G

GDSWRBCRO@HE R P E L QDLWIKROQV DPQ RIGQ. VB KR UPDFRBRGHBIVOMFLP 5 FH QB V
&KHPRWKHU

/JHRBDBEDN (YDOXBWDRERP\GGEQI K GRSM RPIPLOGE I QGHWHURJIHQR XV
YDQFRPRFWE U PKG GLHOVHY L VBKR UP D FRIEBRGBIE & L W W L P XHDARHF® U G LD O
YHIJHW R Q/EBDW GLRO

"RU]H Q 2R&ZD/QW$HE R P E L QD@ R BLW K R BFDMB®G R F D @ G MWDEIGWW RIHEH Q W H U D
G U XQJQIGY R Q D GISLUFRNSG M RAMENGD W BN @

/HY'13QH RPBGEHGBE6ORHYVSWBYVEBFRRWDQFRB\THQI DRPHWKLFLOOLQ L
HQGRFZ3QQQWHW®

'"UDNRHO9HFRKILL FROHWOQY L WY R O XRDMNQLWR QEARRRNELL FMDRMILPRSQ. WM KFHDEDD S\
V XV S PAHWHKG F L O O/ LHY BURHYWS. MUDDAMRE D 8 Q VH EW

7V%NBLAE DN 6 KRUW FIRQW DIRE P B L QIOLWELERSHV R WADLQF R B\ IV W U R
SKDUPDFRBRGBEWK P X CHI)NGHRE DK GH\WW DOW RPOSFH @MW P RW K H U

JHXW.KQH BN 9D QFRPSRKPQFR G\ QIDFCLIKGWH U R UKH MVALEVDARIDO VWP R/ GZRLON K
V L P X OOVGHRGE D W GH\D B AL RHIDA H U Q6D VS RVRIROR G H&RD F H ®Q/G/R F DGE W L V
&D UG LR Y Q VHFRKQ@RIG W QBIRW LRRMOG L R Y Q VHFRVRDRHOANGEND , '0 D \

&KDUOBI& WRQ



SelfAssessmefxamination
$ PLQLPXP DVVHVVPHQW VFRUH RI

1. :KLFK RI WKH IROORZLQJ LV WUXH UHJDUSKRRVSIDWKH G\R

056%$ YV 066% EDFWHUHPLD"

D 7 KRIMHE6 K D XH J KUHDWR 1P YR U WIOROPLSAD\U H G

WE&DW IZH @We/$SEDFWHUHPLD

UHPLD

F  7RNVRFRLDYRE V SLWM® QIR 6 $
EDFWHUHPLD

G 7 KBIUDHR L J Q L GLLA DHQUNR QX FEHENV 20618 §
DQUHZESEDFWHUHPLD

H [EQRS

D
E
E & RD/WRHY Q V L GRJWHIDEVSHDUV [IZH @\KI6/$E D F W H F $8& 0,&
G
H

\blumel2 Issue3
LY UHTXLUHG

VUYHEMW SKDUPDFRNLQHWL!
LF SDUDPHWHU WKDW SUHGLFWYV YDQFRP\
710, &

&PD[ 0,&

&PLQ 0,&
1 RRJW HOHE R Y H

'LWK UHJDUGY WR FRPELQDWLRQ WKHUDS

WKH IROORZLQJ LV PRVW FRUUHFW"

D IDQFFSREB VD KDBEG V& R WERHY XSHWRR U
YDQFRP\GRRGS6SEDFWHUHPLD

&KRRVH WKH FRUUHFW VWDWHPHQW UHJEUG 90 R KEPAENQ W DIPS. &FHNRHV/R WWHH SKURWR|

D KOBQIG6KDWRHDPH QFRP\EEQHDN
SRURWXVFHSWLELOLW\

E 3D WZLLAKEWAE D F W HAUDHERH DGR WHRD Y H
SRRXWFRPHV

F  &OIPQERRE DRE R U\D RORWLAUHEHD
K9,6$%

G 3D W IL MEBWE\E D F W HIUHHVPARIRLG D) F R P\

FLQRVDBHLPHQV
H FG

LW KDPDQQFR P\TRQ H
F  9DQFRFORNQW DPDEFIPE R VBRI \QHUJLV
WLELWU B VRPWN UDIQ RS
G 9DQFFSPOXWQW DLFA® QY DJRRREMQAFW LR Q
H EF

‘KLFK RI WKH IROORZLQJ LV DUH PRVW FRUUHFW UHJDUGLQJ WKH
UHODWLRQVKLS EHWZHHQ YDQFRP\FLQ 0,& DQG RXWFRPH LQ

SDWLHQWYV ZLWK 056% EDFWHUHPLD"

D ) D LUDXWHNL J KH B R W L R DRALNAWKYHD Q F R P\

FL@Q &LV FRPSDWRIBJ /
7R [ UFDLAVEKNL J HOMDUX Q F \R LYAD@ F R P\ B.L Q
7 KBIUHR L | | H UHIDXEAHRAHDAY A WH OB RV H V
YDQFRF\RLQ

mm

WW KHD Q F R R\HFLIQP H Q
EG

I o©

) D LUDXWWIBEHR Y H U FERW KDHG G LRVIHR@W D PLFLQ

Evaluation
<RXUQ SAARSRUMRY@QWSURWIKSEOLBRWLR

Q

3O HOWR G WAL FROUN E RD\RRY K\B W2 D
R EW&SOL(E UH G OW B VY HDHWALERXRJHAUL | L Z IDAVCH

L GHQ VDIU DM HRR W KIEX F D SWRIQBIDNDIMH- O/ H QN KHP DL G B B/BY L GHIED R

W KK R WAHECHD YV ZAMKIROORZLQJ
TKIRRQWHEWKIHHG XFDRERQBWLYHV

$$IJUHH I1HKWUDO 'LVD&UHH
7TKREMHPWWYRH\HBROSRIWHEKEOLFD W |
$$IJUHH I1HKWUDO 'LVD&UHH

&R QV L ®MHHU[ISGIU WHERHE W IS U IHIVE QW H G

$6DWLVIDFWRRBOHP PQRWRRHFKQLHDO

, JDLQRGRUPODWERRIR IXVWMRH
$$IJUHH I1HKWUDO 'LVD&UHH

7 KHR U ALDA® HUDHWD GD@GVHH | X O
$$IJUHH IHKWUDO 'LVD&UHH

TKHIDNRPPHEBEDRMKSXNEOLFDWLRQ
$ <HV MR

,/ \HV SOHDVH JLYH H[DPSOHV

Name/Degree

Title

RQ

Affiliation

Address

City State Zip

E-Mail

Telephone Fax

Check the appropriate box:

[C] 1aman 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.

6 XJJHWWHBEXWKUHRBW KRB P HIDEARWK K. V I'am a nurse and wish to receive 1.0 contact hour for completion.

SXEOLEDWLRQ

|

Signature/Date

30HDVH )D[ WR 1),"

7



H | NON-PROFIT ORG.
Natlﬂﬂﬂ_ US POSTAGE
Foundation for PAID
. KUTZTOWN PA
InnfEdIHUS PERMIT NO. 12
Diseases
FOUCATIOE PEEVERTION EEFSEARCH
Faculty Disclosure
OLFKDHEDANKDUB3+ 1), PXVHMQ VED @ DLQFFH S H A 6 M & FMQMGFILW U WARIUM G X F D
$QWL ,Q5HVWDMEHRKUDWR U\ WL RFMWA SOMIAHWZIGWR QWY R B Q \W HWBHAT X\V & H B FIDQR\V H
(XJIHRHS O H ERIORRKBID U P DHH D 6MUH Q FH V U H O HIYQ Q@B MDROBRMWYH IO D WZ IRRE ® X 5D F \R YOLDE U RGRUF W
D\ QEHW B W IHY HBWN VR L W V HU GLFF X \DVBHGX F D UL IR\DHD@\VY B ERLWVEEHR P P H V KIS3@& U W
H LRUW KOLRAW LI\LFAO. R \DX R 1l PLDAWLYR. B @6 DIQRTHQ DIHG
Target Audience UHV RQYRIQ IRIL BW HIUHADWM\S S D WHKEDDHD | | HNFMEHD O D@YEAL H Q

,QIHF\G LR MBEVH. KIFDWBELS\LIMH PLRORP@L¥VIA E L B & R UIPWWWMN QW HRIID V& X F D W/R\R QYDLON \
F L VOXE OH BOXWKK RIULINFLVEIKA V. QRILQRQWK H D O V8 K RDHWHV LRQD OV

L QW H U @ARMBIHED RVIP H Q IAR XY F @/ XVRES\G $ /DXUW®6 PDQDHBIGQRWRSIRERMO HYQQ@FOIDONLRQVKLSYV

Learning Objectives *HRUJBDQNH\ UHYLHAS B0 HYQQ@FHICCDON LR QVKLSV

3D UW LFILEKD DWRG H QW DIYR8H/U V 103 B/$F Q WW HIQERIIRDY L G H

V W U DWERG G RWAQLYWA/ X H 6XVDIHKB' VHHRUWEELVF QRIRKD® RIZH @HNDODMW LR Q V k
16 HU D@ G Y RWRD V X @ BOEBM /U P D F H@ B QIR PHILF

Participation in the Learning Process 16 HU DMBH P ERIDV SHD B KU KRDEKX E B /U P D F HQ@ B QI3DRKH

& U HIGE. DWXHSER/DIOHS S U R [WR B WKR WOBBH VEIXNE O L PR L REHFH I UDGRBV L QHAVHID RPXEBKWUPDFHEWLFDOV
FRP S QHOMH H VD GHBYQDAD X$DPW.IQR. GNPV H VV IPRROHV LV

UHTXBXHGL BMDWEHRW R E H U Requests for credit or contact hours OLFKDHED3NKDUB3+ IDFXCODWLYVFORRIO® RIH@QHYD QW

must be postmarked no later than April 1, 2010, after which this material is no UHODWLRQVKLSV

longer certified for credit. I6HU D@ G Y RWBRWD V X8 B\D/QREOXEBY WU PDFHQ R B B @ W
2UWKR 0BQEROJD QWD

Continuing Education f6HU D®BHPERIDVSHDEKUNDEKX EBKWUPDFHAW RNFDOW L

Continning Medical Education (CME) AHWXIL]HUD Q@ UJDQWD

7KHDW LRXM®&G DRDRIQF WMRHONHV LD FFUHAWWH G ISHFHUVYBDERRO L QHAVMHD BPKW HOXEBY WU PDFHEWLFDOV
$FFUHGEWPD@REBEQ W L@XIFPIBERQWERU R YWIRIHV L Q XL QYR U HDVQASE L | HAUF

PHGIH®OF DREKR YL AL D @WH VL IWQ RHAVEX Y D BVRE\R CRIDON \

PD[LPRP _AMA PRA Category 1 Credits™ 3 K\V L MKIRRQ 60 FLLPH G L @WME Instructions

FRPPHQ\ZX WDSHW R [BM{ S D U W L FELOS DNV WR @ L W\ 7RUH F I U¥4HB LAUHD GG E O L FIRW 5 RVERINIFO | DV VFH U P PE R W
W L R/GHHY D O XIDQOVR FE® Q \W Q FRAU P DNWQREIR P S O RWH Gix
Continning Nursing Edncation to 301-907-0878 R B \P D WWR

1), LD@SSUBYRGRER QW LAXXL\BLGXIF EWLKIDU\OD Q G

1X U\BN'V R F LID@VA RQHIGSLSAUHRGHEIR H U LIFOUQEHNH G HQ W L D D)L, Q21 | L R#& O (
&HQVIRP /L VR'GR DU H G I7\K B\G XK Q VAR QDEM/IDG S U RRB G % H W KSHYHEBOH. W H
DPD[LPRP FRQWRRWYV % HW KHDAB\D D Q G

1RIHHUHTXB30HD® 8 RZHHINR\B U R F HMVIDQBOEHE L U HRW H G
SKRWR H[WREB\HPDNRQ IR#QILG RUJ



