US 20070179810A1

a2y Patent Application Publication () Pub. No.: US 2007/0179810 A1

a9y United States

Goodman

43) Pub. Date: Aug. 2, 2007

(54) CONTROLS FOR ANTIMICROBIAL USE
AND INFECTION

Publication Classification

(51) Inmt. CL
G06Q 10/00 (2006.01)
(76) Inventor: Edward L. Goodman, Dallas, TX (US) A6IB  5/00 (2006.01)
(52) U.S. Cl ovcciccrvcnecscenecscseseis 705/2; 600/300
Correspondence Address: 7 ABSTRACT
KRAMER & AMADO, P.C. The present invention relates to protocols, systems, pro-
1725 DUKE STREET grams and methods for the integrated management of risk in
SUITE 240 a health care environment. The present invention relates to
ALEXANDRIA, VA 22314 (US) the management of antimicrobial therapy. The present
invention relates to the management of infection and surgi-
(21) Appl. No.: 11/649,912 cal site infections. The present invention further relates to
the management of antimicrobial therapy, the management
(22) Filed: Jan. 5, 2007 including (a) converting a patient from intravenous admin-
istration to oral administration of at least one antimicrobial;
Related U.S. Application Data (b) limiting patient prophylaxis to a pre-operative, post-
operative, or combination thereof length of time; (c) restrict-
(60) Provisional application No. 60/756,191, filed on Jan. ing at least one antimicrobial from administration to said
5, 2006. patient; or (d) a combination of components (a), (b) and (c).
————
AMmp ’ A
C Sor veillance. Tnfeetion
S e —————— Gan+fe {
a)Iv 4 PO
L) 2"/ Ae fimid=
Q) Regiriched ———> Trereasad - Refer 4o
Ugm&c Lnfect s antre {
Micrabialo
oob ;;é"
L g repe s}

N ° (‘Jus‘f’w

=7 eV le.

Un Atfeééﬁ Clucter

Enforcemest oof CAMP

Ma. mi,f{a:r@,_ Cou v H‘K

Zrfe ¢fim, Contro /
Ropih Response



Patent Application Publication Aug. 2,2007 Sheet 1 of 4 US 2007/0179810 A1

FILGURE A

cAamP
\\\
| v )
‘ Iv 1. Po Prophy loxi ¢ | Restricted

i Cul\VCrfih”‘ 2‘! }'\F !{I’\‘.'i' A(\-f', 'é.;a’{'ﬁcg




US 2007/0179810 A1

Patent Application Publication Aug. 2,2007 Sheet 2 of 4

D0 $4UuS Py
190 Mg

MOTITA SN i p
A\

I

.l%,\wwsu..mwﬁﬂdgo\ (.Q,.*\vu&cﬂ 02

~ * ALY‘OQQCU\» L.m% _3+COU

(uwuwu.wcu_ﬂ. < L,v%mQ €

A/

| 2ipvo)
veorpeyvg |

Py 0

FPPoeMIe——— 1wy w pz(9

ECAdd HACTELAN

od % Az (v




US 2007/0179810 A1

Patent Application Publication Aug. 2,2007 Sheet 3 of 4

2 Sveds o] 4@16@
xo‘.dr(oo.u et F Y o

.,.\U.Tu .JO

M.I 1»<0@ ‘.,.%uﬂT.ﬂwZGﬂ)\

A’ guwto FO prwdyu g
Y3 @340 1
nﬁviax),wu@. .\Q*.w «dd 07\
\ ’
N w«mu(o&v...w.
¥ gon
,ﬁqossmwﬂ.‘.ous\

q

~ os.w-tﬂg Il.*ﬂﬁ.‘.(.ﬁ.

>E~s o

sp PRy <

‘ Uu+¢G.U

s Wﬂ.«v%cﬁ

T pa— LI RC
4y Wy pe (9
0d * rI{vo

dwy D

\.Wutﬁ._:ws g

S %QOUHHM\



Patent Application Publication Aug. 2,2007 Sheet 4 of 4

f’f: & UE H

A Conedesr
' ﬂccuf't,i 6§
f'?ezu est 7o AdH Artldioti ¢
New Artib wt e
‘!"C.S\L:'n ?_
PeT anm: #c e &N L:.Alg..

{ N\

US 2007/0179810 A1

Reatrict tu
Fefection s

N e e
Spe i aligte

+eet ;:\r.:j,,

Lrevo | pble.

Cﬁm P L N O’alcr- &‘-I"aﬁ
ot 4 R LQ"E_A“_
B.
Surve, flance detecte iecoboolonn
CAMmP J ineteace s vse of- 2 i:_};'a oo
T antihisti e
[Eg;ﬂfjffﬂi ) R ecad ie—— Suscaph Li it
A = Te s‘-‘i/\}'
o el K Meicainah €
Contrller artibitie '
vse. ard rron Tors
C' Surveillance detects me W
cAmP reduces wie of ——p | Erebivigy
oyu"f; é) io“ . j‘mé‘

n 0 ieos
é—*gﬁﬂ N &Mi:- uﬁf‘é pVihes
o g-sé YU§(¢P4‘.j.' [:é .

i Zoovp feuech (Rnl.u.cr,.:}.)

L4 ‘i -
Sufff,f{_}é” bt
Deterivration

Sase epti bl 1}_
TE‘:“.‘ f\é__ )



US 2007/0179810 A1

CONTROLS FOR ANTIMICROBIAL USE AND
INFECTION

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority to U.S. Provisional
Application No. 60/756,191, the contents of which are
incorporated herein by reference in their entirety.

FIELD OF THE INVENTION

[0002] The present invention relates to the management of
antimicrobial (antibiotic) therapy. The present invention also
relates in general to the prevention and management of
infection. The present invention relates to the management
of surgical site infections.

BACKGROUND OF THE INVENTION

[0003] Health care environments are now experiencing a
crisis in the realm of risk management. For example, over
the past few decades, health care practitioners have increas-
ingly realized that the overuse and misuse of antibiotics
leads to microbes with increased resistance to the same
antibiotics. Health care environments have also realized a
continued rise in the number of nosocomial infections as a
result of surgical and other invasive procedures. At the same
time, health care practitioners have become aware of a
variety of strategies and procedures for managing such risks.
However, for a variety of reasons including the cost of
implementation, most health care environments (e.g., hos-
pitals) have failed to implement effective and/or compre-
hensive systems of risk management. In addition to reducing
the level of patient care and placing patients at risk, the
absence of effective risk management places the health care
environment at risk with respect to, inter alia, a loss of
competitive advantage and increased patient litigation.

[0004] Health care environments worldwide are faced
with the rapid emergence and spread of antibiotic resistant
microorganisms. See McGowan et al., “Control of antimi-
crobial resistance in the health care system”, Infect. Dis.
Clin. North. Am., 11:297-311 (1997); Schwartz et al., “Pre-
venting the emergence of antimicrobial resistance: a call for
action by clinicians, public health officials, and patients”,
JAMA, 278:944-945 (1997). While an estimated 26-53% of
hospitalized patients receive at least one antibiotic, antimi-
crobial therapy for these patients is often inappropriate or
incorrectly administered. Not only is the wrong antibiotic
often prescribed, but health care practitioners commit errors
with respect to dosage, frequency, route and duration of
antibiotic. Moreover, other than providing broad guidelines,
in the health care environment, there is typically little
effective communication between the microbiology labora-
tory, where the likely effectiveness of any antibiotic may be
assessed, and the administrators of antimicrobial therapy.
Such lapses in therapy and communication results in, inter
alia, the emergence of antibiotic-resistance microorganisms,
increased patient mortality and increased health care costs.

[0005] Experts agree that the consequences of inappropri-
ate or overuse of antimicrobials (antibiotics) are different
from those of inappropriate or overuse of other drugs and
procedures. While the overuse of another type of drug or
procedure may harm an individual patient, the overuse of
antimicrobials and the associated development of resistant
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organisms can affect the patients of an entire population, for
example the patient in the next bed or even patients that have
yet to be admitted. In fact, within the complex problem of
antimicrobial resistance, experts also agree that antimicro-
bial drug exposure exerts selective pressure favoring the
emergence of resistance. See Schwartz et al., “Preventing
the emergence of antimicrobial resistance: a call for action
by clinicians, public health officials, and patients”, JAMA,
278:944-945 (1997). Therefore, antibiotic use, appropriate
or not, often leads to microbial resistance.

[0006] Still, national surveys suggest that 22-65% of anti-
biotic use within hospitals is inappropriate. See Fraser et al.,
“Antibiotic optimization: an evaluation of patient safety and
economic outcomes”, Arch Intern Med, 157(15):1689-1694
(1997); Pelletier, “Hospital usage of parenteral antimicrobial
agents: a gradated utilization review and cost containment
program”, Infect Control, 6:226-230 (1985); Marr et al.,
“Guidelines for improving the use of antimicrobial agents in
hospitals: a statement by the Infectious Diseases Society of
America”, J Infect Dis, 157(5):869-876 (1988); Dunagan et
al., “Antimicrobial misuse in patients with positive blood
cultures”, Am J Med, 87:253-259 (1989). The effects of
inappropriate antibiotic prescribing on microbial resistance
to antibiotics, adverse drug events, and healthcare costs are
well known to health care practitioners. Antimicrobial drug
resistance results in increased morbidity, mortality, and cost
of healthcare because multi-drug resistant bacteria are much
more difficult to treat. A pharmaco-economic study at Duke
University Medical Center showed that treating a primary
nosocomial bloodstream infection due to methicillin-resis-
tant Staphylococcus aureus is about three times as costly as
treating a similar infection due to methicillin-sensitive Sta-
phylococcus aureus. See Abramson et al.,, “Nosocomial
methicillin-resistant and methicillin-sensitive Staphylococ-
cus aureus primary bacteremia: at what costs?”, Infect
Control Hosp Epidemiol, 20:408-411(1999). A joint state-
ment by the Society for Healthcare Epidemiology of
America and the Infectious Diseases Society of America
contends that “appropriate antimicrobial stewardship that
includes optimal selection, dose, duration of treatment, as
well as control of antibiotic use, will prevent or slow the
emergence of resistance among organisms.” Shlaes et al.,
“Society for Healthcare Epidemiology of America and
Infectious Diseases Society of America Joint Committee on
the Prevention of Antimicrobial Resistance: guidelines for
the prevention of antimicrobial resistance in hospitals”, Clin
Infect Dis, 25:584-599 (1997). Moreover, several published
reports describe implementation of antibiotic control pro-
grams in response to an outbreak of drug resistant organ-
isms. See Patterson et al., “Association of antibiotic utili-
zation measures and control of multiple-drug resistance in
Klebsiella pneumoniae”, Infect Control Hosp Epidemiol, 21
:455-458 (2000); White et al., “Effects of requiring prior
authorization for selected antimicrobials: expenditures, sus-
ceptibilities, and clinical outcomes”, Clin Infect Dis, 25:230-
239 (1997); Smith, “Decreased antimicrobial resistance after
changes in antibiotic use”, Pharmacotherapy, 19(8 pt
2):129S-132S (1999). But still, improvement in the man-
agement of risk associated with antimicrobial therapy is
desperately needed.

[0007] Health care environments are also faced with the
occurrence of an increasing number of nosocomial or hos-
pital acquired infections. Surgical site infections represent
one of the most frequently reported nosocomial infections.
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A variety of factors are believed to contribute to the rise of
infection, including patient vulnerability related, procedure
related and post operative care related factors. Indeed,
nosocomial infections are the result of a complex interaction
between vulnerable hosts, invasive and other life-saving
procedures, as well as system failures leading to errors in
patient care and overuse of antibiotics which select for
resistant organisms. Moreover, since nosocomial infections
are currently reportable to the public in several states and
soon likely to be reported in all states, such infections can be
a major source of embarrassment for a health care facility.
More important, the increased occurrence of such infections
raises the costs of health care, and may also result in
increases in patient care complications and/or patient death.
Simply put, as patient outcomes deteriorate, the risk of
litigation-increases. Fortunately, many nosocomial infec-
tions are preventable. Given the above risks associated with
nosocomial infections, improvement in the management of
infection is clearly needed.

[0008] A variety of additional factors exacerbate the prob-
lems of risk management faced by health care environments.
For example, factors such as terrorist attacks with biologic
or chemical agents, an influenza pandemic, a tsunami,
earthquake or a plane crash, can impact the operations of a
health care environment, thereby increasing the risk to
in-patients even more. Additionally, the annual influenza
epidemic that health care practitioners have come to expect
can result in major dislocations of care in health care
environments, such as cancellations of surgery and turning
away of patients due to overcrowding. In sum, a variety of
external factors may work to increase the risk to patients
within the health care environment.

[0009] Despite the serious problems faced by health care
practitioners, a variety of barriers to the implementation of
effective risk management programs continue to exist. Per-
haps the most important barrier has been a lack of under-
standing by (and education of) health care practitioners as to
the meaning and importance of risk management. This lack
of understanding has only been exacerbated by the fact that
there are relatively few infectious disease doctors available
to actively champion the need for improved infection con-
trol. Turf battles within health care environments have also
contributed to the problem. For example, in many health
care environments, pathologists control both the microbiol-
ogy lab and infection control. Yet, where an effective risk
management program may require changes in the operating
procedures of the lab and/or infection control, pathologists
may perceive the changes as relinquishment of control and,
as a result, resist any change. Finally, resistance from “Big
Brother” has acted as a barrier to implementation. That is, as
a result of their training and experience, physicians are
resistant to outside interference with their practices. As
examples, witness the resistance of many physicians to the
electronic medical record as well as the inability to follow
evidence based guidelines.

[0010] There exists, therefore, a need for effective risk
management in the health care environment. There is a need
for improvements in the management of antimicrobial
therapy. There is also a need for improvements in infection
control. Furthermore, there is a need for an integrated risk
management protocols, programs and systems in the health
care environment, as well as improved methods for their
implementation.
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SUMMARY OF THE INVENTION

[0011] The present invention relates to protocols, systems,
programs and methods for the integrated management of
risk in a health care environment. The present invention
relates to protocols, systems, programs and methods for the
management of antimicrobial therapy, infection, surgical site
infection, microbiology laboratories, and so on.

[0012] In sum, the present invention relates to a protocol
for an integrated management of medical risk, said protocol
comprising: establishing at least one first intervention, said
first intervention in integration with at least one second
intervention; wherein said protocol provides said integrated
management of medical risk.

[0013] The present invention relates to a protocol for
management of medical risk, said protocol comprising:
establishing a first intervention for management of antimi-
crobial therapy, said first intervention comprising: (a) con-
verting a patient from intravenous administration to oral
administration of at least one antimicrobial; (b) limiting
patient prophylaxis to a pre-operative, post-operative, or
combination thereof length of time; (c) restricting at least
one antimicrobial from administration to said patient; or (d)
a combination of components (a), (b) and (c).

[0014] The present invention also relates to a method for
integrated management of medical risk, said method com-
prising: establishing at least one first intervention, said first
intervention in integration with at least one second inter-
vention; wherein said method provides said integrated man-
agement of medical risk.

[0015] The present invention further relates to a method
for management of medical risk, said method comprising:
establishing a first intervention for management of antimi-
crobial therapy, said first intervention comprising: (a) con-
verting a patient from intravenous administration to oral
administration of at least one antimicrobial; (b) limiting
patient prophylaxis to a pre-operative, post-operative, or
combination thereof length of time; (c) restricting at least
one antimicrobial from administration to said patient; or (d)
a combination of components (a), (b) and (c); wherein said
method provides said management of medical risk.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016] Additional advantages and features of the present
invention will become apparent from the subsequent
description and the appended claims, taken in conjunction
with the accompanying drawings, wherein:

[0017] FIG. 1 illustrates the CAMP intervention.

[0018] FIG. 2 illustrates the integration of the CAMP
intervention and an infection control intervention.

[0019] FIG. 3 illustrates the integration of the CAMP
intervention, a microbiology lab intervention and an infec-
tion control intervention.

[0020] FIG. 4 illustrates the integration of the CAMP
intervention with a microbiology lab intervention.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

[0021] The present invention provides for protocols, sys-
tems, programs and methods for the management of risk in
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a health care environment. The protocols, systems, programs
and methods include interventions for the management of
risk associated with antimicrobial therapy. The protocols,
systems, programs and methods include interventions for the
management of the risk of infection and/or surgical site
infections. The protocols, systems, programs and methods
also include interventions for the management of a micro-
biology lab. In a preferred embodiment, the present inven-
tion includes a plurality of integrated interventions (inter-
ventions established and/or implemented in integration), so
as to provide for an integrated risk management protocol,
system, programs and/or method in a health care environ-
ment.

[0022] By the term “intervention”, it is meant the means
by which an element or component (e.g., an element or
component which has associated risk) of a health care
environment is managed. It will be recognized that an
element or component of a health care environment
includes, but is not limited to, antimicrobial therapy, infec-
tion control and the microbiology laboratory.

[0023] By the phrase “in integration”, it is meant to exist
and/or function in communication with or with feedback
between at least one other intervention, element or compo-
nent of a health care environment.

[0024] By the phrase “nosocomial infection”, it is meant
any infection that develops after admission of the patient to
the health care environment, including any infection that
develops within 48 to 72 hours after admission and was not
incubating at the time of admission.

[0025] By the phrase “surgical site infection”, it is meant
any infection (e.g., physician diagnosed infection) involving
a surgical wound or the deeper anatomic spaces beneath it,
excluding stitch abscesses.

[0026] By the phrase “health care environment”, it is
meant any environment in which health care may be pro-
vided. Those or ordinary skill in the art will recognize that
the phrase “health care environment” may include a variety
of environments including, but not limited to, clinics, hos-
pitals, laboratories, triage facilities, disaster relief areas,
long-term health care facilities such as nursing homes,
assisted living, skilled nursing units and home health care,
and so on. It will also be recognized that the health care
environment may be made up of a plurality of separate but
possibly related components, for example a health care
system or network made up of numerous hospitals.

[0027] Tt will be recognized that the phrase “surveillance”
includes, but is not limited to, the monitoring and/or obser-
vation of an element or component of a health care envi-
ronment, for example the monitoring and observation of
infections (e.g., rates of infection), antimicrobial use (e.g.,
trends in antibiotic use) and resistance (e.g., trends in
resistance).

[0028] Furthermore, it will be recognized that the meaning
of the term “management” (of risk, therapy, infection and so
on) includes, but is not limited to, preventing, decreasing
and/or providing a desired level (of risk, therapy, infection,
and so on). Antimicrobial Therapy Intervention

[0029] According to a preferred embodiment of the inven-
tion, the present invention relates to protocols, systems,
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programs, and/or methods for the management of antimi-
crobial therapy and/or the risk(s) associated with antimicro-
bial therapy.

[0030] In this regard, the present invention may include at
least one intervention for the management of antimicrobial
therapy. Interventions for the management of antimicrobial
therapy may include, but are not limited to, interventions for
the management of microbial resistance. For example, inter-
ventions for the management of antimicrobial therapy
include requiring consultation with specialists before certain
antibiotics may be administered. Interventions may also
include the use of computer programs for the management
of antimicrobial therapy. For example, interventions for the
management of antimicrobial therapy may include interac-
tive computer programs that provide health care choices
based on historical and laboratory data.

[0031] While the present invention is not limited to any
particular intervention for the management of antimicrobial
therapy, antimicrobial therapy and/or the risk(s) associated
with antimicrobial therapy is preferably managed via an
intervention referred to herein as the Comprehensive Anti-
microbial Management Program (“CAMP”). As shown in
FIG. 1, the main components of CAMP include, but are not
limited to, (a) intravenous (IV) to oral (PO) conversion for
highly bioavailable antimicrobials; (b) discontinuation of
perioperative antimicrobial prophylaxis at 24 hours for clean
and clean-contaminated procedures; and/or (c) restricted
utilization of antibiotics which are high risk, high cost, have
a high potential to promote resistance, or are “drugs of last
resort.” More generally, the three main components of
CAMP may include: (a) converting a patient from intrave-
nous administration to oral administration of at least one
antimicrobial; (b) limiting patient prophylaxis to a pre-
operative, post-operative, or combination thereof length of
time; (c) restricting at least one antimicrobial from admin-
istration to said patient; and/or (d) combinations thereof.

[0032] It will be recognized that the term “converting” of
component (a) does not require that a patient is converted
from IV to PO administration, but rather a patient may be
converted from IV to PO administration, in view of criteria
(e.g., the targeting of antimicrobials and/or screening of
patients) as provided by the CAMP intervention, as dis-
cussed in more detail below.

[0033] It will also be recognized that the terms “discon-
tinuation” or “limiting” of component (b) do not require that
antimicrobial prophylaxis is discontinued or limited for a
patient, but rather antimicrobial prophylaxis may be discon-
tinued or limited for a patient, in view of criteria as provided
by the CAMP intervention, as discussed in more detail
below.

[0034] Tt will be further recognized that the term “restrict-
ing” of component (c) does not require any restriction with
respect to use of any antimicrobial, but rather use of an
antimicrobial may be restricted in view of criteria as pro-
vided by the CAMP intervention, as discussed in more detail
below.

[0035] Therefore, in view of the discussion above and
below, those of ordinary skill in the art will recognize that
antimicrobial therapy and the risks associated therewith may
be managed via the CAMP intervention and/or its compo-
nents.
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[0036] IV to PO Conversion—Certain antimicrobials are
so well absorbed that they reach nearly equivalent blood
levels whether they are given IV or PO. Thus, in accordance
with the CAMP intervention, a variety of antimicrobials are
preferably targeted for IV to PO conversion. Preferably,
targeted drugs include those drugs that have an oral bio-
availability such that serum levels approximate or equal
those achieved from intravenous administration (e.g., clin-
damycin, fluconazole, levofloxacin, metronidazole, moxi-
floxacin and trimethoprimlsulfamethoxazole). It will be rec-
ognized that in the context of the present invention, the
targeting of drugs may be done with or without consultation
with and/or feedback from other elements of the health care
environment, for example the Microbiology Laboratory or
Infection Control.

[0037] In addition to targeting certain antimicrobials for
IV to PO conversion, patients are preferably screened for IV
to PO conversion. In one preferred embodiment of the
present invention, the criteria for a patient to be converted
from IV to PO administration include the patient having: (1)
the ability to take oral medications or diet; (2) no persistent
nausea, vomiting, or diarrhea; and/or (3) no disorder of the
gastrointestinal tract that could decrease drug absorption.
When these criteria are met, the patient is preferably con-
verted from IV to PO administration, more preferably a
clinical pharmacist orders this conversion. In certain pre-
ferred embodiments, after conversion, pharmacy records are
monitored to determine if the conversion order is counter-
manded by a physician.

[0038] Preoperative Prophylaxis—Antimicrobial prophy-
laxis for certain types of surgery has been shown to decrease
post-operative morbidity and infection rates. See Anon,
“Antimicrobial prophylaxis in surgery”, Med Lett Drugs
Ther, 43:92-97 (2001); American Society of Health-System
Pharmacists, “ASHP Therapeutic Guidelines on Antimicro-
bial Prophylaxis in Surgery”, Am J Health Syst Pharm,
56:1839-1888 (1999); Mangram et al., “Guideline for pre-
vention of surgical site infection, 1999. Hospital Infection
Control Practices Advisory Committee”, Infect Control
Hosp Epidemiol, 20:250-278 (1999). However, inappropri-
ate and extended prophylaxis can lead to selection of resis-
tant organisms. See Anon, “Antimicrobial prophylaxis in
surgery”, Med Lett Drugs Ther, 43:92-97 (2001). In addi-
tion, the timing of prophylaxis may be important since
adequate tissue concentrations of the antibiotic is preferably
present at the time of incision and maintained until the
incision is closed. See American Society of Health-System
Pharmacists, “ASHP Therapeutic Guidelines on Antimicro-
bial Prophylaxis in Surgery”, Am J Health Syst Pharm,
56:1839-1888 (1999). Yet, this can usually be achieved with
just one pre-operative dose. See Mangram et al., “Guideline
for prevention of surgical site infection, 1999. Hospital
Infection Control Practices Advisory Committee”, Infect
Control Hosp Epidemiol, 20:250-278 (1999).

[0039] Accordingly, in one preferred embodiment of the
CAMP intervention, patient prophylaxis is limited to a
pre-operative, post-operative, or combination thereof length
of time. Preferably, no more than 24 hours of prophylactic
antimicrobials (antibiotics) are allowed. More preferably, if
a patient undergoes a clean or clean-contaminated proce-
dure, antimicrobial prophylaxis is discontinued after 24
hours. Preferably, the 24 hour period of allowed prophylaxis
begins at the end of surgery. Those of ordinary skill in the
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art will understand that the phrase “clean surgery” implies
incisions of the skin and subcutaneous tissue, whereas
“clean contaminated surgery” implies transecting mucosal
surfaces. Both “clean surgery” and “clean contaminated
surgery” imply that no pre-existing infection is present.
Preferably, pharmacy records are monitored for compliance
with the discontinuation of antimicrobial prophylaxis.

[0040] Restriction of Antimicrobials—The CAMP inter-
vention may also include restrictions on the administration
of certain antimicrobials that are considered high risk, high
cost, have increased potential to promote resistance, and/or
are considered “drugs of last resort”. Those of ordinary skill
in the art will recognize that the phrase “high risk” implies
drugs with an inherent toxicity that precludes their use
except in extreme or unusual circumstances where their risk
is acceptable for the likely benefit achieved. The phrase
“drugs of last resort” implies drugs that are broad spectrum,
highly potent or impervious to common resistance mecha-
nisms, and are used in treating highly drug resistant organ-
isms or patients who are close to death from infection. Thus,
those of ordinary skill in the art will recognize that a variety
of antimicrobials may be subject to restriction (e.g., quinu-
pristin/dalfopristin, imipenem, meropenem, voriconazole,
echinocandins).

[0041] Accordingly, in one preferred embodiment of the
present invention, certain antimicrobials are restricted from
administration to a patient. Preferably, the administration of
certain antimicrobials is discontinued after 48 hours of
therapy. More preferably, after 48 hours, the administration
of certain antimicrobials may only continue under the
approval and/or guidance of an infectious disease physician.
In this regard, for example, a pharmacist may remind the
prescribing physician that after 48 hours, an infectious
disease consult is required for continued administration of
the antimicrobial. It is envisioned that the 48 hour period
will allow the prescribing physician time to review culture
and sensitivity results prior to deciding whether to discon-
tinue the antimicrobial or consult an infectious disease
physician. It is also envisioned that in certain circumstances,
rather than consult an infectious disease physician, the
prescribing physician may simply stop administration of the
restricted antimicrobial and substitute administration of an
antimicrobial that is not restricted. It will be recognized that
a variety of antimicrobials may be subject to restriction
including, but not limited to, those antimicrobials listed in
Table 1 below.

[0042] In view of the above discussion, it will be recog-
nized that in one preferred embodiment, the present inven-
tion is directed to a protocol for management of medical
risk, said protocol comprising establishing a first interven-
tion for management of antimicrobial therapy, said first
intervention comprising: (a) converting a patient from intra-
venous administration to oral administration of at least one
antimicrobial; (b) limiting patient prophylaxis to a pre-
operative, post-operative, or combination thereof length of
time; (c) restricting at least one antimicrobial from admin-
istration to said patient; or (d) a combination of components
(a), (b) and (c). Preferably, the first intervention for man-
agement of antimicrobial therapy comprises components (a),
(b) and (c), wherein all or some of the components may be
established and/or implemented at any one time. Preferably,
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this protocol for the management of medical risk is included
as part of a software program and/or a program and/or
system of risk management.

[0043] In another preferred embodiment, the present
invention is directed to a method for management of medical
risk, said method comprising: establishing a first interven-
tion for management of antimicrobial therapy, said first
intervention comprising: (a) converting a patient from intra-
venous administration to oral administration of at least one
antimicrobial; (b) limiting patient prophylaxis to a pre-
operative, post-operative, or combination thereof length of
time; (c) restricting at least one antimicrobial from admin-
istration to said patient; or (d) a combination of components
(a), (b) and (c), wherein said method provides said manage-
ment of medical risk. Preferably, the first intervention for
management of antimicrobial therapy comprises compo-
nents (a), (b) and (c¢), wherein all or some of the components
may be established and/or implemented at any one time.
Preferably, this method for the management of medical risk
is included as part of a software program and/or a program
and/or system of risk management.

[0044] In another preferred embodiment, the CAMP inter-
vention (and components thereof) is in integration with other
interventions and/or components of other interventions.
Preferably, the CAMP intervention is established and/or
implemented in integration with at least one second inter-
vention. That is, the CAMP intervention preferably func-
tions while in communication and/or receiving feedback
from at least one other element or component of a health
care environment, preferably at least one second interven-
tion. For example, the CAMP intervention may be in inte-
gration with an intervention of the Microbiology Laboratory,
wherein communication and/or feedback between the inter-
ventions allows health care practitioners to attribute antimi-
crobial resistance to the improper or overuse of a particular
antimicrobial. The CAMP intervention (as well as the
Microbiology Lab intervention) may also be in integration
with an intervention of Infection Control, wherein the result-
ing feedback and/or communication between interventions
may allow health care practitioners to identify the improper
or overuse of an antimicrobial as a cause of an outbreak of
infection within the health care environment. It should also
be recognized that components of the CAMP intervention
may be in integration with other interventions within the
health care environment. For instance, in preferred embodi-
ments, the restriction of antimicrobials component of CAMP
may be in integration with an intervention of Infection
Control, wherein certain antimicrobials may be administered
only after consultation with an infectious disease physician.
These concepts of in integration will be described in more
detail below.

[0045] It is envisioned that the CAMP intervention will
provide for significant advantages to health care environ-
ments including, but not limited to, reduced cost of health
care, reduction in total antibiotic usage, shorter duration of
hospital stay, reduced use of intravenous devices and com-
plications thereof, as well as reductions in the frequency of
antibiotic resistant organisms. It is envisioned that such
advantages may be realized by the establishment and/or
implementation of the CAMP intervention, for instance
within risk management protocols, systems, programs,
methods and so on. It is also envisioned that such advantages
may be realized (even improved) by establishment and/or
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implementation of the CAMP intervention in integration
with other interventions for the management of medical risk
(risk associated with health care environments).

Infection Control Intervention

[0046] According to a preferred embodiment of the inven-
tion, the present invention relates to protocols, systems,
programs and/or methods for managing infection (including
the risk of infection).

[0047] In this regard, the present invention may include at
least one intervention for managing infection. Interventions
for the management of infection may include, but are not
limited to, (a) standardizing definitions, polices and proce-
dures; (b) targeted surveillance of surgical site infections; (c)
targeted surveillance of intensive care unit infections; (d)
rapid response to crises; (d) standardizing employee health
procedures; and/or (e) combinations thereof. Such interven-
tions are discussed in more detail below.

[0048] In a preferred embodiment, the intervention for the
management of infection encompasses a standardization of
definitions, polices and procedures, preferably within the
health care environment. It will be understood that defini-
tions, polices and procedures may be standardized within a
single or a plurality of health care environments. For
example, standardized policies and procedures are preferred
for the reporting of infection rates, since comparisons
between health care institutions or systems are inevitable. If
two institutions define an infection differently, it is not
possible to compare infection rates between the institutions.
As a further example, the establishment of standardized
systems for monitoring the adequacy of hand disinfection
could reduce the risk of multiple nosocomial infections.

[0049] In a preferred embodiment, the intervention for the
management of infection encompasses the targeted surveil-
lance of surgical site infections. For example, it will be
recognized that no hospital has the resources to monitor
infection rates after all types of surgery. Accordingly, pref-
erably only those surgeries that occur in large numbers or
have higher risk of infection are targeted. When a health care
system (e.g., a plurality of hospitals) wishes to target sur-
gical sites, each member of the system (e.g., each hospital
within the system) will preferably compare volume of
procedures and rates of infections in order to select targets
that are appropriate for the majority of institutions. It will be
further recognized that targets may change from year to year
depending on the results of targeted surveillance. For
example, if cesarean sections are selected as a target, and
after 12 months no infections are detected, a different target
may be preferably selected for the next 12 month period. On
the other hand, high risk procedures such as open heart
surgery are preferably constantly surveyed.

[0050] In a preferred embodiment, the intervention for the
management of infection encompasses the targeted surveil-
lance of intensive care unit infections. For example, it will
be recognized that intensive care unit infections are more
dangerous because the patients are already quite ill to justify
their presence in the intensive care unit (ICU). Moreover,
since the variety of infections in ICU is so great given the
wide variety of types of patients, preferably only central line
associated blood stream infections (BSI) and ventilator
pneumonia (VAP) are monitored or surveyed, at the recom-
mendations of the CDC’s National Healthcare Safety Net-
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work (NHSN). This surveillance is preferably accompanied
by the accurate determination of all patients who have
central lines or who are on ventilators. Such data may be
collected daily. The infections may also be detected by
predetermined, precise criteria. Rates are preferably
reported over long enough time frames to establish mean-
ingful statistics.

[0051] In a preferred embodiment, the intervention for the
management of infection encompasses a rapid response to
crises, preferably crises within the health care environment.
Preferably, if a cluster of infections occur after a non-
targeted surgical procedure, a policy exists for rapidly
identifying the outbreak, determining the mechanism and
instituting control measures. For example, outbreaks of
post-operative infections commonly occur due to a particu-
lar microbial organism, but sometimes with greater fre-
quency than is normal. With a rapid response mechanism in
place, a rapid response team may be able to determine
whether the infections are related to the surgery or to a
member of the wound care team. If the infections are due to
a member of the wound care team, that person may be
identified and treated, and the outbreak halted.

[0052] In a preferred embodiment, the intervention for the
management of infection encompasses the standardization
of employee health procedures. It will be recognized that the
health care of employees within the health care environment
can impact a patient’s health (and vice versa). For example,
immunizations may protect employees from infections
acquired from patients. Patients can also acquire infections
from health care employees. Accordingly, immunization
policies and procedures for health care employees are pref-
erably planned and implemented with care, more preferably
standardized within the heath care environment. Needle
stick and body fluid exposures may also affect health care
employees. Thus, standardized policies are preferably in
place for the immunization of employees against Hepatitis B
and for post-exposure prophylaxis to blood borne pathogens
such as Hepatitis B and HIV. Moreover, standardized pro-
cedures of the detection of latent tuberculosis in employees
may prevent transmission to patients, other employees and
family members of employees.

[0053] In another preferred embodiment, the intervention
for the management of infection (and/or components
thereof) is in integration with other interventions and/or
components of other interventions. Preferably, the interven-
tion for the management of infection is established and/or
implemented in integration with at least one second inter-
vention. That is, the intervention preferably functions while
in communication and/or receiving feedback from at least
one other element or component of a health care environ-
ment, preferably at least one second intervention. The inte-
gration of the intervention for the management of infection
control is described in detail throughout this application.

[0054] It is envisioned that the intervention for the man-
agement of infection will provide for significant advantages
to health care environments including, but not limited to,
reduced cost of health care, reduction in total antibiotic
usage, shorter duration of hospital stay, reduced use of
intravenous devices and complications thereof, as well as
reductions in the frequency of antibiotic resistant organisms.
It is envisioned that such advantages may be realized by the
establishment and/or implementation of the intervention, for
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instance within risk management protocols, systems, pro-
grams, methods and so on. It is further envisioned that such
advantages may be realized (even improved) by establish-
ment and/or implementation of the intervention in integra-
tion with other interventions for the management of medical
risk (risk associated with health care environments).

Surgical Site Infection Intervention

[0055] According to another preferred embodiment of the
invention, the present invention relates to protocols, sys-
tems, programs and/or methods for managing surgical site
infection (including the risk of surgical site infection).

[0056] In this regard, the present invention may include at
least one intervention for managing surgical site infection.
Interventions for managing surgical site infection may
include, but are not limited to, non-pharmacologic interven-
tions and/or pharmacologic interventions for managing sur-
gical site infection. Non-pharmacologic interventions for
managing surgical site infection may include, but are not
limited to, (a) skin preparation prior to surgery; (b) supple-
mental oxygen during surgery; (c¢) maintenance of body
temperature during surgery; (d) maintenance of blood sugar
during and after surgery; and/or (e) combinations thereof.
Pharmacologic interventions for managing surgical site
infection may include, but are not limited to, (a) adminis-
tration of perioperative antibiotics; (b) analysis of process
procedures; (c) analysis of process outcomes; (d) modifica-
tion of process based on the analysis of process procedures
and outcomes; and/or (e) combinations thereof.

[0057] With respect to non-pharmacologic interventions,
in a preferred embodiment, the intervention for managing
surgical site infection encompasses skin preparation prior to
surgery. It will be recognized that skin preparation prior to
surgery includes, but is not limited to, proper hair removal
and disinfection. Improper hair removal includes shaving
with razors and hair removal the night before surgery. In
contrast, clipping hair just prior to surgery is optimally
preferred. Also, a variety of skin disinfectants are on the
market, all of which vary in potency, length of protection
and tolerability. Purchasing cooperatives among hospitals
may favor one disinfectant product over another. Thus,
Infection Control will preferably select the appropriate dis-
infectant and instruct staff on its proper use.

[0058] In a preferred embodiment, the intervention for
managing surgical site infection encompasses supplemental
oxygen during surgery. It will be recognized that supple-
mental oxygen during surgery may be effective in reducing
post-operative infections. At least one study has shown that
raising the inspired oxygen concentration reduces infection
rate. See Grief et al., “Supplemental perioperative oxygen to
reduce the incidence of surgical wound infections, N Eng J
Med, 342:161-167 (2000).

[0059] In a preferred embodiment, the intervention for
managing surgical site infection encompasses the mainte-
nance of body temperature during surgery. It will be recog-
nized that anesthesia contributes to the lowering of body
temperature, whereas hypothermia contributes to higher
infection rates, particularly in colon-rectal surgery. Accord-
ingly, the preferred maintenance of normothermia may
reduce post-operative infection rate.

[0060] In a preferred embodiment, the intervention for
managing surgical site infection encompasses the mainte-
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nance of blood sugar during and/or after surgery. Preferably,
during surgery and in ICU, blood sugar is controlled within
certain limits, in an effort to improve outcomes including
reduction of infection rates. See Furnary et al., “Continuous
intravenous insulin infusion reduces the risk of wound
infection in diabetics after open heart operations, Ann Thor
Surg, 67:352-60 (1999).

[0061] With respect to pharmacologic interventions, in a
preferred embodiment, the intervention for managing sur-
gical site infection encompasses the administration of perio-
perative antibiotics. For example, it will be recognized that
for selected clean surgical procedures, perioperative antibi-
otics are preferably administered, which may reduce the rate
of post-operative infections. For the insertion of prosthetic
devices, open heart surgery and surgery on the GI and
female genital tract, antibiotics are also administered. Tim-
ing of administration may be critical since the optimal level
of drug should be in the tissues at the time of incision.
Prolongation of post-operative antibiotics is not only
unhelpful, but it may increase the risk of selecting resistant
organisms. See Bratzler et al., “Antimicrobial prophylaxis
for surgery, Clin Infect Dis, 38:1706-15 (2004); Ibid., “The
surgical infection prevention and surgical care improvement
projects, CID, 43:322-330 (2006).

[0062] In a preferred embodiment, the intervention for
managing surgical site infection encompasses the analysis of
process procedures. For example, intraoperative processes
are preferably monitored for compliance with measures that
may reduce the rate of infection. Electronic monitors may be
used to document hypoxemia, hypoglycemia and hypother-
mia. The collection of such data may be expedited by
computerized electronic health care records. Preferably,
variations in compliance are demonstrated and used in
enhancing compliance. Preferably, processes may be modi-
fied based on the analysis of the process procedures.

[0063] In a preferred embodiment, the intervention for
managing surgical site infection encompasses the analysis of
process outcomes. For example, infection rates following
surgical procedures are commonly and preferably moni-
tored. Moreover, in many states, this information is pub-
lished for public review. Variation in outcomes may be
traced back to various causes, some of which may be
monitored, for instance perioperative antibiotics and intra-
operative monitoring for hypothermia, hyperglycemia and
hypoxemia. Preferably, if clusters of infections are detected,
searches for epidemic strains are performed along with
process monitoring. Where preferable, processes may be
modified based on the analysis of the process outcomes.

[0064] In another preferred embodiment, the intervention
for managing surgical site infection encompasses the modi-
fication of process based on the analysis of process proce-
dures and outcomes. Such modification is discussed above
in more detail.

[0065] In another preferred embodiment, the intervention
for managing surgical site infection (and/or components
thereof) is in integration with other interventions and/or
components of other interventions. Preferably, the interven-
tion for managing surgical site infection is established
and/or implemented in integration with at least one second
intervention. That is, the intervention preferably functions
while in communication and/or receiving feedback from at
least one other element or component of a health care

Aug. 2, 2007

environment, preferably at least one second intervention.
The integration of the intervention for managing surgical
site infection is described in detail throughout this applica-
tion.

[0066] It is envisioned that the intervention for managing
surgical site infection will provide for significant advantages
to health care environments including, but not limited to,
reduction in total antibiotic usage, shorter duration of hos-
pital stay, less use of intravenous devices and complications
thereof, as well as reductions in the frequency of antibiotic
resistant organisms. It is envisioned that such advantages
may be realized by the establishment and/or implementation
of the intervention, for instance within risk management
protocols, systems, programs, methods and so on. It is
further envisioned that such advantages may be realized
(even improved) by establishment and/or implementation of
the intervention in integration with other interventions for
the management of medical risk (risk associated with health
care environments). Laboratory Intervention

[0067] According to another preferred embodiment of the
invention, the present invention relates to protocols, sys-
tems, programs and/or methods for management of a micro-
biology laboratory.

[0068] In this regard, the present invention may include at
least one intervention for the management of a microbiology
laboratory. Interventions for managing a microbiology labo-
ratory may include, but are not limited to (a) standardizing
laboratory procedures; (b) restricting cultures submitted to
the laboratory; () restricting susceptibility reporting; and/or
(e) combinations thereof.

[0069] In a preferred embodiment, the intervention for
managing a microbiology laboratory encompasses the stan-
dardization of laboratory procedures. It will be recognized
that the optimal care of patients requires adherence to certain
laboratory standards. Unlike routine hematology and chem-
istry laboratories where automated procedures are similar
throughout all hospitals, microbiology laboratories have
more latitude and less automation. Specimens are more
varied than just blood and urine. As a result, there is more
variation among microbiology laboratories. However, with
the requirement that infection rates are available to the
public, microbiology laboratories preferably have standard-
ized policies and procedures since microbiology reports
directly affect antibiotic choices. Moreover, within a health
care environment or system compromised of multiple hos-
pitals, standardization is more preferred because of inter-
hospital transfers and comparisons of infection rates.

[0070] In a preferred embodiment, the intervention for
managing a microbiology laboratory encompasses restric-
tions on cultures submitted to the laboratory. It will be
recognized that the variety of specimens submitted to micro-
biology laboratories leads to a preference for establishing
guidelines for the proper collection and submission of
specimens. For example, improperly collected voided urine
from females can be contaminated with vaginal secretions.
The resulting present organisms may be construed as a cause
of disease when, in fact, they are normal bacteria. Also, the
laboratory preferably includes policies on how to process
specimens and report results. Otherwise, the laboratory may
encourage the overuse and/or misuse of antibiotics. Simi-
larly, the submission of respiratory secretions which are
contaminated by colonizing organisms can lead to reports
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that encourage the misuse of antibiotics. Disclaimers in
reporting is only one example of how a laboratory may
discourage the overuse of antibiotics. As a further example,
limitations on the reporting of contaminated blood cultures
may reduce the administration of unnecessary and poten-
tially dangerous antimicrobials.

[0071] In a preferred embodiment, the intervention for
managing a microbiology laboratory encompasses restric-
tions on susceptibility reporting. It will be recognized that
laboratories often report on the susceptibility of drugs even
when those drugs are not effective in certain body locations.
For example: (1) nitrofurantoin is an effective drug for many
urinary tract infections, but ineffective in treating systemic
infections. If a laboratory reports susceptibility to nitro-
furantoin in a blood stream infection and, as a result, a
physician uses that drug for a blood stream infection, the
patient is receiving ineffective therapy; (2) bacteria that
cause meningitis may be susceptible to drugs in the labo-
ratory that do not penetrate into spinal fluid. Thus, if the
laboratory reports these drugs as effective, physicians may
select the drug for treatment, even though the drug does not
reach the site of infection. Such a situation could easily lead
to fatality; and (3) in the event of an outbreak of infection
due to the overuse of an antibiotic, continued reporting of
that drug in susceptibility tests may contribute to its con-
tinued use, when discontinued use is preferred. Accordingly,
in view of at least the above, it is recognized that restrictions
on susceptibility reporting may improve patient care.

[0072] In another preferred embodiment, the intervention
for the management of a microbiology laboratory (and/or
components thereof) is in integration with other interven-
tions and/or components of other interventions. Preferably,
the intervention for the management of a microbiology
laboratory is established and/or implemented in integration
with at least one second intervention. That is, the interven-
tion preferably functions while in communication and/or
receiving feedback from at least one other element or
component of a health care environment, preferably at least
one second intervention. The integration of the intervention
for the management of a microbiology laboratory is
described in detail throughout this application.

[0073] It is envisioned that the intervention for the man-
agement of a microbiology laboratory will provide for
significant advantages to health care environments includ-
ing, but not limited to, reduction in health care costs,
reduction in total antibiotic usage, shorter duration of hos-
pital stay, reduced use of intravenous devices and compli-
cations thereof, as well as reductions in the frequency of
antibiotic resistant organisms. It is envisioned that such
advantages may be realized by the establishment and/or
implementation of the intervention, for instance within risk
management protocols, systems, programs, methods and so
on. It is further envisioned that such advantages may be
realized (even improved) by establishment and/or imple-
mentation of the intervention in integration with other
interventions for the management of medical risk (risk
associated with health care environments).

Additional Intervention

[0074] Tt will be recognized that the present invention may
encompass a variety of additional interventions for the
improvement of patient health care. For example, without
limitation, the present invention may encompass Comput-
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erized Physician Order Entry (CPOE), which has been
mandated by regulatory agencies and will become the norm
in the near future. Also, the Electronic Health Record
(HER), which is the basis for CPOE, has the potential to
improve integration of microbiology labs, infection control,
antibiotic management and other interventions. In addition,
a series of algorithms may be constructed to discourage
physicians from ordering unnecessary cultures (e.g., urine
cultures from non-symptomatic patients, tracheal cultures
from patient who have fever but no evidence of respiratory
infection). For instance, ordering an antibiotic could initiate
a series of dialog boxes that would cite evidence based
guidelines. In such a way, the overuse of antibiotics could be
diminished. Also, additional interventions may include spe-
cialized protocols, systems, programs and/or methods for the
management of terrorist attacks or natural disasters as well
as protocols, systems, programs and/or methods for the
management of influenza (and other) pandemics or epidem-
ics.

Intervention Integration

[0075] The present invention also relates to integrated
protocols, systems, programs and/or methods for the man-
agement of risk in a health care environment. The present
invention may include at least one intervention (or a plu-
rality of interventions) in integration, thereby providing for
an integrated risk management protocol, system, program
and/or method in a health care environment.

[0076] In preferred embodiments, the present invention
includes at least one intervention in integration (e.g., estab-
lished and/or implemented in integration) with at least one
second intervention. Preferably, the present invention
includes a plurality of interventions, wherein the plurality of
interventions in integration provides for an integrated man-
agement of risk.

[0077] Inaccordance with the inventions described herein,
it will be recognized that, in a health care environment, the
successful development of health care programs may be best
realized by interactions between a plurality of elements
within the environment. For example, it has now been
recognized that the development of programs for the control
of infection and antibiotic use is most successful when there
is interaction (e.g., communication and/or feedback)
between Infection Control, Antimicrobial Programs and the
Microbiology Laboratory. Preferably, the persons respon-
sible for developing clinically relevant Microbiology Labo-
ratory procedures interact with Infection Control and Anti-
microbial Programs. It is towards examples such as this that
the “in integration” aspect of the present invention is pref-
erably directed.

[0078] As illustrated in FIGS. 2-4, the present invention
preferably encompasses the integration of the CAMP inter-
vention with an Infection Control intervention and/or a
Microbiology Lab intervention.

[0079] In one preferred embodiment, as illustrated in FIG.
2, the CAMP intervention is integrated with an Infection
Control intervention. As discussed above, one component of
the CAMP intervention is the discontinuation of prophylac-
tic antimicrobials after 24 hours for clean surgery. As
illustrated in FIG. 2, if surveillance detects a physician is
prolonging prophylaxis beyond 24 hours, the CAMP inter-
vention sends the patient data to an Infection Control
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Microbiologist. Upon receipt of patient data, in consultation
with CAMP, the Infection Control Microbiologist reviews
all operation notes, pathology reports and any operation
cultures, in order to determine if a preexisting infection
existed. After this review, if pre-operation infection is sus-
pected, the Infection Control Microbiologist may determine
that there has been no violation of the CAMP intervention.
However, if there is no evidence of an infection being
treated, the Infection Control Microbiologist may determine
that a violation of the CAMP intervention has occurred. The
violation of the CAMP intervention may then be reported to
appropriate supervising authorities (e.g., Department Chair
and/or Medical Staff Office). Through such integration, the
management of antimicrobial therapy and infection control
may be strengthened and, as a result, the health care envi-
ronment improved with respect to patient care.

[0080] In another preferred embodiment, as illustrated in
FIG. 3, the CAMP intervention is integrated with Infection
Control and Microbiology Laboratory interventions. As dis-
cussed above, one component of the CAMP intervention is
restricted use of certain antimicrobials. As illustrated in FIG.
3, if surveillance detects an increased usage of a particular
antimicrobial, the increased usage is referred to Infection
Control. In consultation with CAMP, Infection Control then
reviews all reports from the Microbiology Laboratory to
determine whether the increase usage is due to a certain unit
of the health care environment (e.g., nursing unit) or an
unsuspected outbreak or epidemic (cluster). If it is deter-
mined that the increased usage is due to a previously
undetected outbreak or epidemic (cluster), a rapid Infection
Control response may be instituted. However, if it is deter-
mined that the increased usage is due to a certain unit of the
health care environment, Infection Control may require
more stringent enforcement of CAMP intervention compo-
nents. Through such integration, the management of anti-
microbial therapy and infection control may be strengthened
and, as a result, the health care environment improved with
respect to patient care.

[0081] In further preferred embodiments, as illustrated in
FIG. 4, the CAMP intervention is integrated with Microbi-
ology Laboratory interventions. In a first example, as illus-
trated in FIG. 4A, the CAMP intervention may wish to allow
a new antimicrobial on formulary (add a new antibiotic).
However, in consultation with CAMP, the Microbiology
Laboratory must have the ability to perform susceptibility
tests on bacteria against this new antimicrobial. If the
Microbiology Laboratory is unable to perform such testing,
the lab will restrict use of the antimicrobial to Infectious
Disease specialists only. It such testing is available, the lab
may allow use of the antimicrobial by non-Infectious Dis-
ease specialists. In a second example, as illustrated in FIG.
4B, the CAMP intervention wishes to determine if use of an
antimicrobial has had any effect on resistance to that anti-
microbial. In consultation with CAMP, the Microbiology
Laboratory compares susceptibility reports and correlates
changes with increased or decreased use of the antimicrobial
within CAMP. Through such integration, the management of
antimicrobial therapy and the microbiology lab may be
strengthened and, as a result, the health care environment
improved with respect to patient care.

[0082] In view of the above discussion, it will be recog-
nized that in one preferred embodiment, the present inven-
tion encompasses protocols, systems, programs and/or
methods for an integrated management of medical risk
(and/or health care environment), comprising: establishing
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at least one first intervention, said first intervention in
integration with at least one second intervention; wherein
said protocol provides said integrated management of medi-
cal risk. Preferably, the first intervention is established
and/or implemented in integration with the second interven-
tion.

[0083] Preferably, the protocols, systems, programs and/or
methods for an integrated management include a plurality of
interventions, wherein said plurality of interventions in
integration provides for said integrated management of
medical risk. Preferably, the plurality of interventions are
established and/or implemented in integration.

[0084] Preferably, the protocols, systems, programs and/or
methods for an integrated management of are included as
part of a software program or a system of risk management.

[0085] Preferably, the first or second intervention is an
intervention for management of antimicrobial therapy. More
preferably, the first or second intervention is an intervention
for management of antimicrobial therapy which includes at
least one of the following: (a) converting a patient from
intravenous administration to oral administration of at least
one antimicrobial; (b) limiting patient prophylaxis to a
pre-operative, post-operative, or combination thereof length
of time; (c) restricting at least one antimicrobial from
administration to said patient; and (d) combinations thereof.

[0086] Preferably, the first or second intervention is an
intervention for infection control. More preferably, the first
or second intervention is an intervention for infection con-
trol which includes at least one of the following: (a) stan-
dardizing definitions, polices and procedures; (b) targeted
surveillance of surgical site infections; (c) targeted surveil-
lance of intensive care unit infections; (d) rapid response to
crises; (d) standardizing employee health procedures; and
(e) combinations thereof.

[0087] Preferably, the first or second intervention is an
intervention for control of surgical site infection. The inter-
vention for control of surgical site infection may be a
non-pharmacologic intervention, preferably a non-pharma-
cologic intervention which includes at least one of the
following: (a) skin preparation prior to surgery; (b) supple-
mental oxygen during surgery; (c¢) maintenance of body
temperature during surgery; (d) maintenance of blood sugar
during and after surgery; and (e) combinations thereof. The
intervention for control of surgical site infection may be a
pharmacologic intervention, preferably a pharmacologic
intervention which includes at least one of the following: (a)
administration of perioperative antibiotics; (b) analysis of
process procedures; (c) analysis of process outcomes; (d)
modification of process based on the analysis of process
procedures and outcomes; and (e) combinations thereof.

[0088] Preferably, the first or second intervention is an
intervention for laboratory control. More preferably, the first
or second intervention is an intervention for laboratory
control which includes at least one of the following: (a)
standardizing laboratory procedures; (b) restricting cultures
submitted to the laboratory; (c) restricting susceptibility
reporting; and (e) combinations thereof.

[0089] In another preferred embodiment, the present
invention encompasses protocols, systems, programs and/or
methods for an integrated management of medical risk
(and/or health care environment), comprising: establishing a
first intervention for management of antimicrobial therapy,
said first intervention comprising: (a) converting a patient
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from intravenous administration to oral administration of at
least one antimicrobial; (b) limiting patient prophylaxis to a
pre-operative, post-operative, or combination thereof length
of time; (c) restricting at least one antimicrobial from
administration to said patient; or (d) a combination of
components (a), (b) and (c), wherein said first intervention
is implemented in integration with at least one second
intervention. Preferably, the protocols, systems, programs
and/or methods is included as part of a software program or
a system of risk management.

[0090] Tt is envisioned that the integrated interventions of
the present invention are able to provide for signification
advantages in a health care environment. It is envisioned in
particular that the advantages may be realized through the
integration of various aspects (programs) of the health care
environment, whether through integrated protocols, sys-
tems, programs, methods (and so on) of risk management.
For example, it is envisioned that integration can result in
reductions in health care cost, reductions in total antibiotic
usage, shorter duration of hospital stay, reduced use of
intravenous devices and complications thereof, as well as
reductions in the frequency of antibiotic resistant organisms.
It is emphasized that not only are the personnel involved
with integrated programs able to share observations and data
with other involved persons, but rapid interaction and feed-
back between components of an integrated approach allows
for a more timely resolution of problems. Shared responsi-
bility leads to improved outcomes, and stakeholders enhance
the efficiency of the systems.

[0091] Those of ordinary skill in the art will recognize that
the methodology described herein (e.g., interventions and
integration) may be included or incorporated within a vari-
ety of protocols, systems, programs and methods, preferably
for the management of risk in a health care environment.
Those of ordinary skill in the art will also recognize that the
methodology described herein may be included or incorpo-
rated within software programs and/or systems of risk
management, preferably in a health care environment.

EXAMPLES

[0092] Additional advantages and features of the present
invention will become apparent from the subsequent
examples, taken in conjunction with the prior description
and the appended claims, wherein:

[0093] A study was designed and conducted to test the
hypothesis that in a hospital, antimicrobial use could be
improved via the present inventions described herein. The
improvements were envisioned to include reductions in
overall antibiotic use, cost savings and decreased antimicro-
bial resistance.

[0094] Design: interventional study with historical cohort.
Three categories of inpatient antibiotic orders were moni-
tored beginning April 2001. Data were analyzed after the
first 33 months. Patient outcomes were reviewed during the
hospital stay and at readmission if readmission occurred
within 30 days.

[0095] Setting: a general community, not-for-profit, 900
bed hospital with residents in medicine, surgery, obstetrics-
gynecology, and psychiatry.

[0096] Participants: physicians who ordered any of the
targeted antibiotics.

[0097] Interventions: The Antimicrobial Therapy inter-
vention included CAMP: conversion from intravenous to
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oral administration for selected highly bioavailable antibi-
otics; perioperative prophylaxis discontinued at 24 hours for
clean surgery; and requesting an infectious disease physician
consultation for selected drugs.

[0098] The Infection Control intervention included the
detection of pre-operative infection that justified continued
use of post-operative antibiotics. Alternatively, an absence
of pre-operative infection encouraged the discontinuation of
antibiotics after the 24 hour period.

[0099] The Microbiology Lab intervention included the
monitoring of antimicrobial resistance patterns as influenced
by reductions in antibiotic use.

[0100] Results: from April 2001 through December 2003,
1426 antimicrobial orders meet the criteria for intervention
implementation. Overall physician compliance with the pro-
gram was 76%, ranging from 57% for perioperative pro-
phylaxis to 92% for IV to oral conversion. Antimicrobial
cost per patient census day decreased by 31 % from $13.67
in 2000 (prior to program implementation) to $9.41 in 2003.
Total acquisition cost savings were $1,841,203 for the three
year period. In addition, resistance of Klebsiellu pneumoniae
to numerous antibiotics was significantly reduced.

[0101] Conclusion: the management of risk (e.g., of anti-
microbial therapy) in a hospital was successful.

Methods

[0102] In April 2001, a multidisciplinary Antimicrobial
Management Team was formed. The team was comprised of
the Chief of Infectious Diseases, two clinical pharmacists,
and a microbiologist. The goals of the team were to improve
antibiotic usage, prevent and for slow the emergence of
resistant organisms, improve patient outcomes, and decrease
healthcare costs. The design was an interventional study
using historical comparison. The Comprehensive Antimi-
crobial Management Program (CAMP) was approved by the
Pharmacy and Therapeutic Committee and the Medical
Board of the hospital. The medical staff was notified about
the Program at section or department meetings, teaching
conferences, and through the Pharmacy Newsletter.

[0103] The three components of CAMP included: (1)
intravenous (IV) to oral (PO) conversion for highly bio-
available antimicrobials, (2) discontinuation of periopera-
tive antimicrobial prophylaxis at 24 hours for clean and
clean-contaminated procedures, and (3) restricted utilization
of antibiotics which are high risk, high cost, have a high
potential to promote resistance, or are “drugs of last resort.”
In order to evaluate compliance with the above components,
a report using the pharmacy computer system was generated
daily to identify patients receiving the targeted antimicro-
bials.

IV to PO Conversion

[0104] The following antimicrobials were targeted for IV
to PO conversion: clindamycin, fluconazole, levofloxacin,
metronidazole, moxifloxacin and trimethoprimlsul-
famethoxazole. The criteria for a patient to be switched from
IV to PO antimicrobials were: (1) ability to take oral
medications or diet, (2) no persistent nausea, vomiting, or
diarrhea, and (3) no disorder of the gastrointestinal tract that
could decrease drug absorption. When these three criteria
were met, a clinical pharmacist wrote an order on the
patient’s chart changing the antibiotic from the IV to PO
route. A note was placed on the patient’s chart notifying the
physician of the change. Pharmacy records were followed to
determine if the order to convert to PO was countermanded
by the physician.
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Preoperative Prophylaxis

[0105] The study allowed up to 24 hours of prophylactic
antibiotics. If the patient underwent a clean or clean-con-
taminated procedure, a note was left on the chart asking the
physician to discontinue antimicrobial prophylaxis after 24
hours. Compliance with this request was monitored by
review of pharmacy records.

Restriction of Antimicrobials

[0106] Under the study, quinupristin/dalfopristin could
only be prescribed by an infectious disease physician. Seven
other antimicrobial agents (listed in Table 1) were restricted
to infectious disease physicians after 48 hours of therapy. A
pharmacist left a note on the patient’s chart reminding the
prescribing physician that after 48 hours, an Infectious
Disease consult was required for continuation of the anti-
microbial. The 48 hour period allowed the physician to
review culture and sensitivity results prior to deciding
whether to discontinue the antibiotic or consult an infectious
disease physician. It was assumed that infectious disease
physicians would be more judicious in the use of these drugs
but no formal strategy was employed to ensure this. In most
cases, the prescribing physician stopped the drug and sub-
stituted another that was not restricted. In only a minority of
cases, was an infectious disease physician consulted.

Controlling Antimicrobial Use in a Community
Hospital

[0107]

TABLE 1

ANTIMICROBIALS RESTRICTED TO INFECTIOUS DISEASE
PHYS: CLANS AFTER 48 HOURS

Vancomycin

Cefepime (Maxipime ®)
Imipenem (Primaxin ®)
Ertapenem (Invanz ®)

Linezolid (Zyvox ®)
Ceftazidime
Meropenem (Merrem ®)

Data Collection

[0108] Data on annual antimicrobial doses charged,
annual antimicrobial acquisition costs, and patient census
days were obtained from the Finance Department. Antimi-
crobial doses in grams were converted to Daily Defined
Doses (DDD) by using published conversion factors. See
NNIS System, National Nosocomial Infections Surveillance
(NNIS) System Report, data summary from January 1992
through June 2003, issued August 2003, Am J Infect Control,
3 1(8):481-498 (2003). An analysis of variance (ANOVA)
was performed comparing the mean DDD per 1000 patient
days between the years 2000 (prior to program implemen-
tation), 2001 (first year of CAMP), 2002 (second year of
CAMP) and 2003 (third year of CAMP). A value of p<0.05
was considered significant. 2001 drug costs were used
uniformly for all cost calculations so that inflation or defla-
tion would not be a factor.

[0109] The Microbiology Department collected data on
the susceptibility of major pathogens and published an
annual antibiograrn, a copy of which was placed in each
hospital chart as well as sent to all physicians. Data from the
year prior to implementing the program (2000) was com-
pared to data collected during the second year (2002) and
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third year (2003) of the program. T tests were used in
determining statistical significance between the years.

The Results

[0110] Table 2 lists the number of interventions imple-
mented by the Antimicrobial Management Team from Apr.
3, 2001 through Dec. 31, 2003, and the acceptance rates for
each intervention type. During this period 1426 antimicro-
bial orders resulted in an intervention. Recommendations to
change IV antibiotics to the PO route were accepted (i.e., not
countermanded) 92% of the time. Recommendations to
discontinue surgical prophylaxis at 24 hours were accepted
57% of the time. Recommendations to either discontinue
restricted antibiotics or to obtain an infectious disease con-
sult were accepted 87% of the time. In the majority of cases
(54%), the drug was discontinued or changed to a non-
restricted antibiotic by the prescribing physician; in a minor-
ity (46%) an infectious disease consultation was requested.
The overall acceptance rate for all implemented interven-
tions was 76%.

TABLE 2

ANTIMICROBIAL PROGRAM INTERVENTIONS
(APR. 3, 2001-DEC. 31, 2003)

Intervention IV to PO Surgical Restricted
Type Conversion  Prophylaxis Antimicrobials Total
Total No. of 328 585 513 1426

Interventions

No. Accepted 301 (92%) 336 (57%) 447 (87%) 1084
(76%)
No. Rejected 27 249 66 342

IV to PO Conversion

[0111] Compliance with IV to PO conversion has been
nearly 100% since July 2001, when pharmacists began
automatically converting appropriate patients from IV to
oral antimicrobials. Prior to this, a note had been left asking
the physician to make the change. The number of imple-
mented interventions for IV to PO conversion has dropped
dramatically, indicating that physicians are converting
patients without intervention. To date, no evidence suggests
that physicians have countermanded the changes from IV to
PO made by the pharmacists.

Perioperative Prophylaxis

[0112] Compliance with the surgical prophylaxis has fluc-
tuated. There has been a downward trend in the number of
implemented interventions needed, with most physicians
now ordering prophylactic antibiotics for 24 hours or less.
When non-compliance with the surgical prophylaxis recom-
mendations was analyzed by specialty, it was determined
that most non-compliance was the result of three surgeons.
Operative records and microbiology submitted from their
cases were reviewed, and no evidence of infection was
documented. This information was transmitted to their
department chairman section chief and the Quality Resource
Management Committee. Monitoring will continue and fur-
ther information will be provided to the surgeons. Even
though compliance with surgical prophylaxis recommenda-
tions has been lower than hoped, there has been a significant
impact on the number of antibiotic doses used for surgical
prophylaxis. Utilization of cefazolin, the antibiotic primarily
used for surgical prophylaxis at the hospital of the study,
decreased significantly from 2000 to 2003 (see Table 4a).
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TABLE 4A Cefazolin Mean Daily Defined Dose (DDD)/ 1000 Patient Days

* p <0.05 vs. 2000 by t-test
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Restricted Antimicrobials per 1000 patient days for cefepime, ceftazidime and imi-

penem, respectively. Because of supply problems with

[0113] Compliance with implemented interventions on  meropenem, there was insufficient usage to draw any con-

restricted antimicrobials has remained high and the number clusion. Vancornycin and linezolid use increased despite

of interventions has remained fairly constant Tables 4b, 4c restriction, most likely due to the increasing prevalence of
and 4d show a statistically significant decrease in the DDD community acquired MRSA (see Tables 4e and 4f).
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Effect on Antibiotic Cost were $1,841,203 for the year period. This cost savings is
[0114] Antimicrobial drug cost per census day decreased based on antimicrobial aquisition cost alone and does not
from $13.67 in 2000 (prior to program implementation) to include mixing costs, administration costs, tubing cost, or

$9.41 in 2003 (see Table 5). Total acquisition cost savings nursing and pharmacy time.



US 2007/0179810 A1 Aug. 2, 2007

19
* p $0.05 vs. 2000 by t-test
% p <0.05 vs. 2001 by Hest
$14-
$12
$101” i
$8+" S x
$6+"] s = 2000/
sa] gy | |=2001
$21 E 2002
$0 % __EEEN 02003

Cost/Census Day

¢ Cost Savings for 2001 = $399,238
Cost Savings for 2002 = $659,812
Cost Savings for 2003 = $782,153
Total Cost Savings = $1,841,203

TABLE 5 Antimicroblal Cost Per Patient Census Day
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Effects on Susceptibility

[0115] Comparisons between 2000, the last year before
implementation of the study and 2002 and 2003, the first and
second full years of the study, revealed no statistically
significant change in susceptibility of Enterobucter cloucue
(134 isolates), Proteus mirahilis (133), non-urinary Pseu-
clomonas aeruginosa (338) and Serratia marcescens (109)
to ceftazidiine and cefepime. Susceptibility of non-urinary
E. coli (548) to cefepime decreased significantly (100% to
98%), but change in susceptibility to ceftazidime was not
significant. Susceptibility of urinary E. coli (1615) to
ceftazidime fell significantly (100% to 98%). Despite
decreased use, Pseudomonas aeruginosa susceptibility to
imipenem decreased significantly from 93% in 2000 to 83%
in 2002. Susceptibility improved in 2003 (91 %). Among
218 isolates of Klebsiella pneumoniae, there was a statisti-
cally significant increase in susceptibility to the following
antimicrobials (see Table 3): ceftazidime, ceftriaxone,
cefuroxime, levofloxacin, gentamicin, tobramycin and tri-
methoprirn/sulfa. Interestingly, only ceftazidime and
cefepime were restricted by our program. The change in
susceptibility to cefepime did not reach statistical signifi-
cance (p>0.05).

TABLE 3

CHANGES IN K. PHEUMO SUSCEPTIBILITY

Percent Percent
Percent Susceptible  Susceptible Susceptible

ANTIMICROBIAL in 2000 in 2002 in 2003
Cefepime 94 98 98
Ceftazidime 85 99* 96*
Ceftriaxone 85 98* 96*
Cefuroxime 78 94* 93*
Gentamicin 83 99* 96
Levofloxacin 82 99% 96*
Tobramycin 90 99* 96
Trimethoprirn/Sulfa 86 97* 93

*Statistically significant change compared to 2000 (p = <0.05)

Discussion

[0116] While not being bound by theory, it is believed that
our program has been successful for many reasons. Prior to
the program, an entire year was devoted to educating phy-
sicians about the importance of the program and gaining
their support. Support from the Hospital Administration has
also contributed to the success of the program, and we were
able to conduct the study with dedicated personnel from the
Department of Pharmacy and the Department of Microbi-
ology. Having an Infectious Disease physician as the pro-
gram champion also contributed to the success. Conducting
the program was labor intensive, especially during the
planning and initial stages. Costs of the program included
two pharmacists (1.0 FTE), a microbiologist (0.25 FTE) and
a physician (30 hours per month). The antibiotic team met
three to four times a week for the first nine months of the
program. The program has become less labor intensive with
time. The team now meets once weekly to review the results
of surveillance of antibiotic usage. The antibiotic team
works closely with the Infection Control and Microbiology
Departments to monitor microbial resistance patterns and
detect trends quickly. Overall antibiotic utilization is also
monitored to detect new trends indicating inappropriate
antibiotic use.
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[0117] Tt should be recognized that most programs imple-
mented in U.S. hospitals have been in response to an
increase in multi-drug resistant organisms, and have made
reduction in resistance one of the major goals. Our program
differs in that we have not yet experienced an increase in
multi-drug resistance, with the exception of the dramatic
increase in prevalence of methicillin resistant Staphylococ-
cus aureus (MRSA). It is suspected that we were unable to
reduce the use of vancomycin or linezolid because of the
increase in community acquired MRSA. However, the
requirement for an Infectious Disease physician consultation
after 48 hours of use frequently allowed us to change therapy
to drugs such as trimethoprim sulfa or minocycline. The
improvement in susceptibility patterns of Klehsiella preu-
moniae was unexpected (and gratifying).

[0118] Inview ofthe above, it is believed that the primary
benefit (but not the only benefit) of the CAMP intervention
is a reduction in inappropriate antibiotic use without adverse
patient outcomes. This reduction in inappropriate antibiotic
use can slow or prevent the emergence of resistant organ-
isms, which in turn leads to reduced morbidity, mortality and
healthcare costs.

[0119] While the invention has been described in the
specification and illustrated in the drawings with reference
to a preferred embodiment, it will be understood by those
skilled in the art that various changes may be made and
equivalents may be substituted for elements thereof without
departing from the scope of the invention as defined in the
claims. In addition, many modifications may be made to
adapt a particular situation or material to the teachings of the
invention without departing from the essential scope thereof.
Therefore, it is intended that the invention not be limited to
the particular embodiment illustrated by the drawings and
described in the specification as the best mode presently
contemplated for carrying out this invention, but that the
invention will include any embodiments falling within the
foregoing description and the appended claims. The refer-
ences cited herein are incorporated herein by reference in
their entirety.

We claim:
1. A protocol for an integrated management of medical
risk, said protocol comprising:

establishing at least one first intervention,

said first intervention in integration with at least one
second intervention;

wherein said protocol provides said integrated manage-

ment of medical risk.

2. The protocol of claim 1, comprising a plurality of
interventions, wherein said plurality of interventions in
integration provides for said integrated management of
medical risk.

3. The protocol of claim 1, wherein said protocol is
included as part of a software program or a system of risk
management.

4. The protocol of claim 1, wherein said first or second
intervention is an intervention for management of antimi-
crobial therapy.

5. The protocol of claim 4, wherein said intervention for
management of antimicrobial therapy includes at least one
component selected from the group consisting essentially of
(a) converting a patient from intravenous administration to
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oral administration of at least one antimicrobial; (b) limiting
patient prophylaxis to a pre-operative, post-operative, or
combination thereof length of time; (c) restricting at least
one antimicrobial from administration to said patient; and
(d) combinations thereof.

6. The protocol of claim 4, wherein said intervention for
management of antimicrobial therapy comprises converting
a patient from intravenous administration to oral adminis-
tration of at least one antimicrobial.

7. The protocol of claim 4, wherein said intervention for
management of antimicrobial therapy comprises limiting
patient prophylaxis to a pre-operative, post-operative, or
combination thereof length of time.

8. The protocol of claim 4, wherein said intervention for
management of antimicrobial therapy comprises restricting
at least one antimicrobial from administration to a patient.

9. The protocol of claim 1, wherein said first or second
intervention is an intervention for infection control, wherein
said intervention for infection control is selected from the
group consisting essentially of (a) standardizing definitions,
polices and procedures; (b) targeted surveillance of surgical
site infections; (c) targeted surveillance of intensive care
unit infections; (d) rapid response to crises; (d) standardizing
employee health procedures; and (e) combinations thereof.

10. The protocol of claim 1, wherein said first or second
intervention is an intervention for control of surgical site
infection.

11. The protocol of claim 10, wherein said intervention for
control of surgical site infection is a non-pharmacologic
intervention selected from the group consisting essentially
of (a) skin preparation prior to surgery; (b) supplemental
oxygen during surgery; (¢) maintenance of body temperature
during surgery; (d) maintenance of blood sugar during and
after surgery; and (e) combinations thereof.

12. The protocol of claim 10, wherein said intervention
for control of surgical site infection is a pharmacologic
intervention selected from the group consisting essentially
of (a) administration of perioperative antibiotics; (b) analy-
sis of process procedures; (c) analysis of process outcomes;
(d) modification of process based on the analysis of process
procedures and outcomes; and (e) combinations thereof.

13. The protocol of claim 1, wherein said first or second
intervention is an intervention for laboratory control,
wherein said intervention for laboratory control includes at
least one component selected from the group consisting of
(a) standardizing laboratory procedures; (b) restricting cul-
tures submitted to the laboratory; (c) restricting susceptibil-
ity reporting; and (e) combinations thereof.

14. A protocol for management of medical risk, said
protocol comprising:

establishing a first intervention for management of anti-
microbial therapy, said first intervention comprising:

(a) converting a patient from intravenous administration
to oral administration of at least one antimicrobial,

(b) limiting patient prophylaxis to a pre-operative, post-
operative, or combination thereof length of time;

(c) restricting at least one antimicrobial from administra-
tion to said patient; or

(d) a combination of components (a), (b) and (c).
15. The protocol of claim 14, wherein said first interven-
tion is in integration with at least one second intervention.
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16. The protocol of claim 14, further comprising at least
one third intervention, wherein said third intervention is in
integration with said first intervention, second intervention,
or a combination of first and second interventions.

17. The protocol of claim 14, wherein said protocol is
included as part of a software program or a system of risk
management.

18. The protocol of claim 14, wherein said first or second
intervention is an intervention for infection control, wherein
said intervention for infection control is selected from the
group consisting essentially of (a) standardizing definitions,
polices and procedures; (b) targeted surveillance of surgical
site infections; (c) targeted surveillance of intensive care
unit infections; (d) rapid response to crises; (d) standardizing
employee health procedures; and (e) combinations thereof.

19. The protocol of claim 14, wherein said first or second
intervention is an intervention for control of surgical site
infection.

20. The protocol of claim 19, wherein said intervention
for control of surgical site infection is a non-pharmacologic
intervention selected from the group consisting essentially
of (a) skin preparation prior to surgery; (b) supplemental
oxygen during surgery; (¢) maintenance of body temperature
during surgery; (d) maintenance of blood sugar during and
after surgery; and (e) combinations thereof.

21. The protocol of claim 19, wherein said intervention
for control of surgical site infection is a pharmacologic
intervention selected from the group consisting essentially
of (a) administration of perioperative antibiotics; (b) analy-
sis of process procedures; (c) analysis of process outcomes;
(d) modification of process based on the analysis of process
procedures and outcomes; and (e) combinations thereof.

22. The protocol of claim 14, wherein said first or second
intervention is an intervention for laboratory control,
wherein said intervention for laboratory control includes at
least one component selected from the group consisting of
(a) standardizing laboratory procedures; (b) restricting cul-
tures submitted to the laboratory; (c) restricting susceptibil-
ity reporting; and (e) combinations thereof.

23. A method for integrated management of medical risk,
said method comprising:

establishing at least one first intervention,

said first intervention in integration with at least one
second intervention;

wherein said method provides said integrated manage-

ment of medical risk.

24. The method of claim 23, comprising a plurality of
interventions, wherein said plurality of interventions in
integration provides for said integrated management of
medical risk.

25. The method of claim 23, wherein said protocol is
included as part of a software program or a system of risk
management.

26. The method of claim 23, wherein said first or second
intervention is an intervention for management of antimi-
crobial therapy.

27. The method of claim 26, wherein said intervention for
management of antimicrobial therapy includes at least one
component selected from the group consisting essentially of
(a) converting a patient from intravenous administration to
oral administration of at least one antimicrobial; (b) limiting
patient prophylaxis to a pre-operative, post-operative, or
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combination thereof length of time; (c) restricting at least
one antimicrobial from administration to said patient; and
(d) combinations thereof.

28. The method of claim 26, wherein said intervention for
management of antimicrobial therapy comprises converting
a patient from intravenous administration to oral adminis-
tration of at least one antimicrobial.

29. The method of claim 26, wherein said intervention for
management of antimicrobial therapy comprises limiting
patient prophylaxis to a pre-operative, post-operative, or
combination thereof length of time.

30. The method of claim 26, wherein said intervention for
management of antimicrobial therapy comprises restricting
at least one antimicrobial from administration to a patient.

31. The method of claim 23, wherein said first or second
intervention is an intervention for infection control, wherein
said intervention for infection control is selected from the
group consisting essentially of (a) standardizing definitions,
polices and procedures; (b) targeted surveillance of surgical
site infections; (c) targeted surveillance of intensive care
unit infections; (d) rapid response to crises; (d) standardizing
employee health procedures; and (e) combinations thereof.

32. The method of claim 23, wherein said first or second
intervention is an intervention for control of surgical site
infection.

33. The method of claim 32, wherein said intervention for
control of surgical site infection is a non-pharmacologic
intervention selected from the group consisting essentially
of (a) skin preparation prior to surgery; (b) supplemental
oxygen during surgery; (¢) maintenance of body temperature
during surgery; (d) maintenance of blood sugar during and
after surgery; and (e) combinations thereof.

34. The method of claim 32, wherein said intervention for
control of surgical site infection is a pharmacologic inter-
vention selected from the group consisting essentially of (a)
administration of perioperative antibiotics; (b) analysis of
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process procedures; (c) analysis of process outcomes; (d)
modification of process based on the analysis of process
procedures and outcomes; and (e) combinations thereof.

35. The method of claim 23, wherein said first or second
intervention is an intervention for laboratory control,
wherein said intervention for laboratory control includes at
least one component selected from the group consisting of
(a) standardizing laboratory procedures; (b) restricting cul-
tures submitted to the laboratory; (c) restricting susceptibil-
ity reporting; and (e) combinations thereof.

36. A method for management of medical risk, said
method comprising:

establishing a first intervention for management of anti-
microbial therapy, said first intervention comprising:

(a) converting a patient from intravenous administration
to oral administration of at least one antimicrobial;

(b) limiting patient prophylaxis to a pre-operative, post-
operative, or combination thereof length of time;

(c) restricting at least one antimicrobial from administra-
tion to said patient; or

(d) a combination of components (a), (b) and (c);

wherein said method provides said management of medi-
cal risk.
37. The method of claim 36, wherein said first interven-
tion comprises components (a), (b) and (c).
38. The method of claim 36, wherein said first interven-
tion is in integration with at least one second intervention.
39. The method of claim 36, wherein said method is
included as part of a software program or a system of risk
management.



patsnap

TRAFROE) BHENEAYMNER MBS
NIF(2E)E US20070179810A1 K (2E)R 2007-08-02
RS US11/649912 iR 2007-01-05

[#R]ERB(EF)A(R) GOODMANEBEIL KT
BB (Z R AGR) GOODMANZ E# K=

HETHFEAN)AGE) GOODMANZEL K=

[#RI &8 A GOODMAN EDWARD L

KREBA GOODMAN, EDWARD L.

IPCHE& G06Q10/00 A61B5/00

CPCH¥%k= G06F19/327 G06Q50/22 G06Q40/08 GO6F19/3431 GO6F19/00 G16H20/10 G16H40/20 G16H50/30
Y02A90/22 Y02A90/26

i £ 60/756191 2006-01-05 US

SNEBEEE Espacenet USPTO

B, REESRAKEVATHEE, AEBSRBANERDLE 5P
PHEE, RRPESRAMENATNEE | SCATTaE (a) BEE Nk e
MEBKMAZI R T O IRAZTIE D —REMENT, (b) FBETMHE o) Restrcdol > Ttk oy Refr

ﬁg(ﬁ) S“'““‘N\LJ Tnfeetis
EEASRATEETREFRPEESEEXNRBMN , R, BFMN D Conbral ’

a4, Afget o aal\‘(‘h‘
HERN  REREASHNEKE (c) RULTFHRBEES D7 Viege ’%
MEYH (d)Y4Hzm (a), (b)M(c) WAE, m:t‘:.el'.;h.a#
re GHS}

No cé \p\fuiaull),

Unlefeded Clorter
Enforcenest of camp

Zofe c“"m Contro ’

LY 4
Mum‘u’{\i@. (‘o: e Qopié p‘:,m‘”


https://share-analytics.zhihuiya.com/view/88471e9d-033c-4583-b336-0516e378eeaf
https://worldwide.espacenet.com/patent/search/family/038323215/publication/US2007179810A1?q=US2007179810A1
http://appft.uspto.gov/netacgi/nph-Parser?Sect1=PTO1&Sect2=HITOFF&d=PG01&p=1&u=%2Fnetahtml%2FPTO%2Fsrchnum.html&r=1&f=G&l=50&s1=%2220070179810%22.PGNR.&OS=DN/20070179810&RS=DN/20070179810

