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|. Background

A. Summary of Critical Literature
I. Hand Hygiene — The Policies Arising from Hospiteds@ciated Infections (HAI)

The practice of proper hand hygiene, by healtk varkers (HCW), is the easiest, most
effective measure for preventing hospital-assodiatiections (HAI) (s.4). The World Health
Organization (WHO) defines a HAI as being (s.2):

“(1) An infection [obtained] in hospital by a patiewho was admitted for a reason
other than that infection. (2) [Infection(s)] @aring in a patient in a hospital or
other healthcare facility in whom the infectias not present or incubating at
time of admission...[including] infections acquir@ the hospital but
appearing after discharge, and also occupatianédctions among staff of facility.”

From a historic perspective, French pharmacisisSiP verified the eradication of “foul
odors” in human corpses by using solutions comagichlorides of lime or soda (s.1). We know
today that bacteria or skin flora, suchStaphlococcus aureus Proteus mirabilis cause the
“foul odors.” Later on in 1961, the United Statagolfc Health Service developed a Hand
Hygiene training film demonstrating proper hand liag techniques for HCWs (s.1).
Eventually in 1975 and 1985, the Centers for Disgargvention and Control (CDC) wrote up
guidelines on hand-washing practices for hospiie CDC guidelines encouraged washing
with non-antimicrobial soap between patient corstactd use of antimicrobial soap before and
after invasive procedures or caring for high-riskignts, e.g., the immune-compromised or the
elderly (s.1). The Association for Professionalfnifection Control (APIC) developed guidelines
for hand antisepsis and hand washing in 1988 a@8,18 which they recommended similar
techniques to those of the CDC guidelines. Ovettadise guidelines are the standards for HCW
to follow and emphasized by the Infection Contrep@rtment in efforts to reduce HAls.

Despite CDC and APIC national guidelines, theditere suggests there is room for
improvement as far as hand hygiene compliance bwHiCconcerned (s.6). HCW policy
compliance to hand hygiene practices is unacceptall, thus leading to a number of HAIs
(s.5-11).

According to the CDC, an estimated 1.7 million caskU.S. health care-associated
infections were reported for 2002 (s.3). Of thesges, 33,269 HAIs reported for newborn in
high-risk nurseries, 19,059 for “newborns in wedbly nurseries,” 417, 946 reported for “adults
and children in intensive-care units (ICUs), ar2b6,851 for “adults and children outside of
ICUs (s.3).” Furthermore, the CDC'’s report indicatieat 98,987 cases were HAI associated
deaths (s.3). To understand how the microorgan@smwur skin (skin flora) cause infections, we
must understand their microbiology.



There are two major types of skin flora on our skir) normal microorganisms that
reside on our skin (resident/commensal flora) &)agntaminants known as “transient flora”
(s.12). The pathogenic potential of resident fisrlow, unless introduced via medical devices
(e.g., intravenous catheters). Most hospital ind@st result from cross transmission of transient
flora (s.13). Examples of skin flora known to caosgor HAI includeStaphylococcus aureus,
Proteus mirabilis, Klebsiellapp, Acinetobactespp., andClostridium difficile On a healthy
patient’s skin, skin flora heavily colonize the ipea area; other areas of colonization include the
trunk, axillae, and upper extremities (s.1). Inoggital environment, patients can shed skin flora
to bed linen, patient gowns, bedside furnitureiceal contact with HCW. Studies have shown
that larger number of microorganisms (a count @D*4) are transmitted due to wet hands
versus dry hands (s.14).

The pathogenesis of HAIs microorganism causesrgatte suffer from various ailments.
Of the bacteria species mentioned earfaphylococcus aureus, Enterococspp.,
Escherichia coliandClostridium difficileare predominant in causing HAI (s.1). These bacte
are present in large numbers (a count of 1079 orskin), permanent meaning ‘they are always
on hand,” and marked as being potentially pathagevitich allows them to infect a sterile body
site when introduced (s.17). These resident bactstount for nearly 80% of HAI (s.17).
Serious HAIs include the following, as defined hg WHO and the CDC:

a.) Catheter-Associated Urinary Tract infections (UTI)

b.) Surgical Site Infections (SSI)

c.) Healthcare-associated pneumonia

d.) Healthcare-associated bacterial infections

e.) Other healthcare-associated infections as debyate CDC:
Soft-tissue infections, bone and joint infectiotardiovascular system infections
bloodstream infections, lower respiratory tra¢éations, gastrointestinal system
infections, eye/ear/nose/throat/mouth infectioaproductive tract infections,
central nervous system infections, and systenfigciions.

So, how are healthcare-associated infections tritesi® In theirGuidelines for Isolation
Precautions: Preventing Transmission of Infectidgents in Healthcare Settingbe CDC
outlines three principle routes of transmissiothesi by patients, healthcare workers, or the
healthcare facility’s environment (s.26):

a.) Contact Transmission
Divided into two subgroups (direct and indirecntact transmission is the most
common means of transmission. A transfer of migganrsms from one infected
person to another without the aid of a contaminatestmediate defines direct
transmission, while transfer due to a contaminatezimediate defines indirect
transmissionS. aureusnfections are examples of both direct and indinefeiction.
b.) Droplets Transmission:
Technically a form of contact transmission, drapkeansmission is defined as
transmission of droplets from the respiratory t@dhe infectious person to the
susceptible mucosal surfaces of another. An exaof@emicroorganism transmitted
via droplets is the influenza virus.




c.) Airborne Transmission:
When either an airborne droplet nuclei or smaltipker containing infectious agents
“remain infective over time and distance,” it isb&irne; examples includd.
tuberculosisandC. diff spores.

Infections are avoidable if HCWs follow proper hamashing guidelines outlined by the
CDC (s.26).

So what does proper hand hygiene entail? Thelt@amd hygiene incorporates various
actions intended to reduce colonization of trartdiena and achieved through proper hand
washing or hand disinfection. The main objectivé@ahd hygiene is to avoid cross-transmission
by removal of dirt and loose skin flora (s.15). Hamashingequires the use of a non-medicated
detergent and water when washing (s.15). Hygieamdtwashingefers to the same procedure,
but with an antiseptic agent added to the deterdtand disinfectingequires using an antiseptic
solution to clean hands (either medicated soajcohal-based solutions) (s.1). Additionally,
certain experts refer to the action of ‘de-germiag/'the use of alcohol or detergent based
antiseptics (s.16). Hygienic hand rubs (e.g., altgkls or lotions) allow individuals to rub
hands with a small quantity (2mL to 3mL) of a higkffective, fast acting antiseptic agent
(s.15). Yet, these gels do not remove bacterialespe a highly resistant/durable form of the
bacteria that can survive in harsh conditions lotigen its living (vegetative) form. Thus,
physical hand washing is required to dilute andaesrthe spores. An example of such an
organism iClostridium difficile

ii. Special Project — Trending for Hospital-Associafdstridium difficile

1. C.difficile Pathogenesis

Clostridium difficileis an anaerobic Gram-positive bacillus, whose toxiosii A and
B) infect the intestinal-tract (s.27). In a hea#the setting, the risk factors fGtostridium
difficile Infections (CDI) — ak&. difficile-associated disease (CDAD) — are exposure to
antimicrobials, duration of hospital stay, and atbead age (s.27). The National Nosocomial
Infection Surveillance System (NNIS) defines CDbgsatient meeting either of the two
following criteria (s.33):

a) Acute diarrhea (liquid stools for > 12hrs) with/mgut vomiting or fever (temp.
>38C) and no likely noninfectious cause.

b) Having at least two of the following symptoms: véing, nausea, fever >38C,
abdominal pain, headache, and 1 of 5 positive ¢aficnatory tests (e.g., positive
testing toxin in stool sample).

CDl is a ‘three hit’ disease, meaning that twddes are essential: the first is the patient’s
antibiotic exposure and the second, pickingauglifficile. In the majority of cases, the patient
does not acquire CDI from the first two ‘hits;’ theesence of at least one more factor leads to
the onset of CDI. This added factor may derive fr@rious factors such as genetics, the patient
being immune-compromised, or the presence of devit. difficile strain (s.35).



Usually spread via fecal-oral route, CDI begindgrmestion of the spores, which pass
through the acidic environment of the stomach ardsurvive for months (s.27). Spores tend to
germinate into the vegetative form when they raaelsmall intestine and wait for normal skin
flora to be disrupted by antibiotics. Once compgfiora are removed;. difficile populates the
large intestine and “reproduce in the intestingpts,” releasing toxins A and B. The release of
these toxins causes severe inflammation, degradatioolonic epithelial cells,
pseudomembrane formation, colitis, and watery Hear(s.27).

~For visualization o€. difficile Pathogenesis, please refer to the Image 1 in Append

2. Clostridium Difficile Infections (CDI) in an Acute Hospital Setting: Rates and
Susceptible Populations

CDI Hospital trends have been increasing in theé years (Appendix Image 2). Data
from the CDC and various studies show a doublingiéen 2000-2003, with rates of CDI
hospital discharges and only after short hospitglss Recent statistics show the number of CDI
discharge cases have increased to over 300,008 ice3@05 (from 149,000 cases in 2001) with
New England having the highest number of caseg)s.2

Death certificates from the United States and Gamaveal the mortality rates of CDI-
patients (Appendix Image 3). In the United Sta€@d3] increased to 23.7 per million in 2004,
from an estimated 5.7 per million population in 29Quebec hospitals in 2004 showed an
increase in 30-day attributed CDI mortality rate6d% versus 1.5% in 1997 among other
Canadian hospitals (s.27).

The most susceptible population includes the Bidpatients who are immuno-
compromised, and those requiring use of antibigseca7). C. difficile toxins can be found in
stool samples of 15-25% of patients with antibiessociated diarrhea and more than 95% of
patients with pseudomembranous colitis (s.28). Ehiecause spores can survive the acidic
environment of the stomach and resist disinfectdbasa suggest that CDIs are less common in
children than in adults; rates of colonization @ase as children get older: from 6% in children
less than 2 years of age to 3% in children olden th years of age (s.27). For infants, most
studies fail in showing the “epidemiological assticin between colonization and disease in
infants less than 1 year (s.27). The reasoningideduch findings relates to the fact that infants
have different skin flora than those found in oldeildren and adults.

3. C.difficile Modes of Transmission in a Hospital Setting

Patients, HCW, and the healthcare environment adiums forC. difficile transmission.
In a healthcare setting, infected humans (sympticroatasymptomatic) and various objects
(e.g., medical devices) are the two largest reseredC. difficile (s.27). Research supports the
fact that the most likely mode of transmissiorCofdifficile and other HAIs to the patients is
hand carriage from healthcare workers; hospitalsre/iiCW use gloves show a significant
decrease of CDI rates (s.27).

Transmission through patient care activity is Aeotmode ofC. difficile transmission.
Examples include fecal-oral transmission due ta jpamd hygiene or the sharing of



thermometers used to obtain rectal temperatur2g)(2oor environmental cleaning allo@s
difficile spores to survive in the patient’s room for an eaes period - up to five months and in
a reported case, contaminating 49% of CDI patiewotsns (s.27). Thus, HCW can pick up
spores from the environment and transmit themegttient. Other forms of fecal-oral
transmission include oral care/suctioning and tdheiaistration of medication or feeding with
contaminated hands (s.27).

4. Prevention of CDI Onset

Although an enormous amount of data alloistridium difficile’setiology and its role
in hospital infections exist, challenges and questistill surface regarding CDI control
measures. Prevention measures must constantlygmderveillance and improve to ensure that
that they remain effective against spread of ind&ctFor example, Zafat al. show that a
multidisciplinary approach and comprehensive infer control intervention that incorporates:
1) educating all HCW patients 2) isolation 3) ueancentrated hand soap 4) establishing a
centralization/sterilization department 5) instadlicart-washer 6) aggressive surveillance and 7)
environmental cleaning may reduce CDI incidenc&®3 (s.32).

Prevention of transmission Gf difficile infectionsto patients from HCW and the
environment requires the adoption and practice@ber hand hygiene and environmental
disinfections. For both patients and HCW, the Ussap and water is best to remove spores
physically from hands: 1) Hands should be wet leetbe dispensing of soap, 2) hands should be
rubbed for at least 15 seconds to ensure removhedpores, 3) and finally hands should be
rinsed with warm water. Alcohol gels or alcohol-basubs should be used if hands are not
visibly soiled. As mentioned before, alcohol geisl alcohol rubs will NOT KillC. difficile
spores; alcohol is utilized to enrich growth mediiamC. difficile recovery (s.33).

HCW handling CDI patients must take extra precagito ensure that the organism does
not spread to others or the environment. An infikpiEtient should be isolated or placed in a
cohort with other infected patients. When handargatient, HCW should wear personal
protective equipment (PPE) such as gloves and gbefose entering the room, remove PPE
prior to leaving, and wash their hands. Any moveneéihe patients outside their room should
be limited to those dubbed medically necessarysAPIC guidelines recommend that contact
precautions continue for two days after diarrhepst

High touch surface areas (e.g., patient bedm@l$ putton, bathroom environment, etc)
must be properly disinfected. Properly disinfectihg environment will remove the spores from
contaminated surfaces. CDC policy guidelines recenuuse of chlorine-based disinfectants or
concentrated, vaporized hydrogen peroxide to degimtouch surface areas where spores would
reside (s.29). Mayfiel@t al. prove the effectiveness of using a chlorine-baksidfectant (1:10
hypochlorite solution) as an environmental disitdat. In addition, phenol-based disinfectants
(EPA approved) prove effective against spore rem@va2). However, visible dirt and debris
must be removed prior to the use of environmerngahfdctants. Use of disinfectants helped
reduceC. difficile-associated diarrhea (CDAD) incidence rates fronc8s&s per 1,000 patient
days to 3.3 cases (s.31). The least costly anddimsfectant is a simple 1:10 diluted solution of



bleach for daily use, or for a 30-day supply maleSadilution. This is a practice that Hospital A
adopts when disinfecting the patient’s environment.

Infection rates will decrease if HCW adhere tovprgative policies and protocols fGr
difficile and other HAI. Continuous education and bringing@ness of CDI to HCW has also
proven to reduce rates of CDIs (s.32).

B. Project Rational
i. 2009 National Patient Safety Goal (NPSG)

A majority of the policies focus on proper isotatj antibiotic regulation, continuous
surveillance, and educating HCW to reduce or cof@ralifficile infections. When developing
public health related policies, it is importanti@ve supporting data to back up proposals; there
is a window of opportunity to have all the data pded, evaluated, and formulated into a
policy. Agencies such as the CDC, APIC, SHEA, HICRAVHO, and the Joint Commission
develop infection control policies founded on sokdearch data and evidence-based practices.

The Joint Commission’s 2009 National Patient Sa&als (NPSG) encourages
improvements focused towards patient safety. B&the sixteen goals provides solutions and
guidelines supported by evidence-based researehgddl specific to my special project is Goal
#7: In an acute hospital setting, the goal is thuce the risk of health care-associated infections
due to Multi-Drug Resistant Organisms (MDRO) &hdlifficile. As part of the NPSG, |
conducted a descriptive study that identifies H@adpg\’'s units with increasing CDI rates. Thus,
Hospital A’s Infection Control team can implememiteirventions to reduce CDI-rates and meet
goal requirements by January 1, 2010 (s.30).

There are thirteen specific ‘Elements of Perfaroea for NPSG 7 (s.30):

a) Assign responsibility for oversight and coordinatio

b) Implementation work plan

c) Pilot testing

d) Full hospital-wide implementation

e) Conduct periodic risk assessments

f) Educate staff and practitioners

g) Educate patients and families

h) Implement surveillance program

i) Compliance with evidence-based guidelines or besttices

j) Provide surveillance data to key stakeholders

k) Policies and practices aimed at reducing the rigkaosmission

[) Implementing lab-based alert system that indestifiéected patients
m) Implementing an alert system that identifies infelcteadmit/transfer patients

The 2009 NPSG sets an international and natiom& tor hospitals to follow in relation
to a wide variety of care that includes ambulatoeglth care, behavioral care, various hospital
care, disease-specific care, home care, and longdare. Healthcare facilities develop policies
that ensure compliance to the NPSG.



C. Relationships to Public Health Values — Public He#h Ethics

Healthcare infection prevention initiatives arp pwiorities throughout the country not
only due to increasing incidence of resistant oigyaa but also concern about helping everyone
including healthcare workers, patients and fanalymderstand their role in prevention
strategies. Multidrug resistant organisms preveniticludingC. difficile and hand hygiene
compliance are two of the National Patient Safebgl& for 2009C. difficile has recently been
in the news due to a national conference and aaf@eee study conducted by APIC under the
leadership of Bill Jarvis, MD. APIC has also justeased their guide on eliminati@g difficile
with Dr. Archibald and Loretta Litz-Fauerbach besantributing authors in the document. So
there are many opportunities to explore and camilto this field of knowledge.

Preventing the onset of CDI is an ethical issuemidentifying risk factors of disease
and prevention. Public health ethics are the priesiand values that guide actions created to
promote health and prevent disease or injury irpthgulation (s.37). In a hospital setting for
example, HCW have a responsibility to prevent tnaitisng C. difficile when caring for patients;
thus, HCW must practice good hand hygiene and RE& (e.g., gowns and gloves) whenever
they are in contact with CDI patients.

From the patient’s perspective, they trust HCVd tiegree of professionalism, expecting
that HCW will address the infection and not worgetue to poor care. This “trusting of HCW”
falls under “professional ethics,” which is roleamted — requiring HCW to “act in virtuous”
ways as they undertake the responsibility for patbare (s.37).

Controlling hospital incidence @. difficile can also be seen as a social justice issue.
HCW will benefit patients no matter their socioegomc status.

D. Internship and Special Project Objectives

a) Internship ObjectiveTo understand the process behind developingraptementing
hospital-wide Infection Prevention & Control Poéisifrom an epidemiological
perspective:

1. Gain basic knowledge about infection prevention @matrol and hospital
epidemiology.

2. Research and understand evidence-based data feofPliC, CDC, HICPAC, Joint
Commission, and SHEA

b) Special Project Objective$3o understand the critical components for preventi
hospital-associate@. difficile infections and to assist in evaluating currentesté
practice in accordance with National Patient Saf&bgal #7.03.01
1. To analyze Acute Hospital A’s database of CDI fentls using Epi-Info (version

3.5.1) and Microsoft® Excel.




2. Examining the correlation between Hospital-Ass@d&. difficile and hospital units.

3. Explain findings in relation to hospital infectipmevention and control policies and
practices.

Il. Methodoloqy

A. Population Characteristics

Hospital A’s patient data set — from January 20D&cember 2008 — that | evaluated
consisted of 752 new CDI-patients. All 752 patestquired CDI from the hospital, meaning
the infection was hospital-associated. Hospitalefirees hospital-associated CDI as any
inpatient who has stayed for at least 7 days amn®g a stool sample that tests positiveGor
difficile toxins.

The data only provided hospital admission datenfAince), the hospital service
provided (HS), the hospital unit (HU), and the daie patient tested positive fGr. difficile
toxin (Date Positive). The data did not provide pla¢ient’s age, gender, or race for two reasons:
1) to keep the data unidentifiable and 2) to notate IRB/HIPPA regulations for patient
confidentiality. Therefore, | could not run statstfor these three variables so a descriptive
study was used to trend CDI-patient cases (inioglab HU and HS).

B. Specific Methods Used and Justification for Setded Method

As stated, | conducteddescriptive studyof the 752 new CDI-patients. In relation to a
similar 2009 CDC study, the twa@riables | chose to trend were the incidence rates anditabsp
units (e.g., pediatrics, intensive care unit, &c34). | also did CDI-case counts for hospital
services (e.g., internal medicine, surgery, onogletc). After defining the necessary variables,
the followingguestionswere asked:

1) What is the total New CDI-patient case count fartellU and each HS over a five-
year period (2004-2008)?

2) How do CDI-patient incidence rates (per 1,000 patiays) vary with HU from
2004to 2008?

3) Are there any new insights based on the CDI-patreidence rates and other aspects
of the descriptive study?

4) How do the answers to the previous questions rébaiee NPSG #7 fo€. difficile

and hospital policy?

From the 752 CDI-patients, HS and HU were talaed graphed for both a five-year
overall trend and year-by-year trends (QuestioBased on data from the first question, |
looked for an increase of CDI-patient cases, per(RBUestion 2). The last two study questions
are answered in the “Discussion Section.”
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Counts were collected using the CDC'’s Epi Info™grvam (version 3.5.1) and the total
patient days, per HU, was used as the denominataltulate incidence rates. The patient data
set was stored and analyzed using hospital congputerder to prevent violation of IRB/HIPPA
regulations for patient confidentiality. Once arsgywas completed and finalized for trends,
graphs were created using Microsoft® Excel.

C. Issues with applications/manner of addressing thesue

Descriptive studies are limited to the type of imfiation they provide. In my case, a
descriptive study design only helped in determirtmgincidence rates of HU so that future
initiatives to reduce those increasing rates caimipéemented. However, descriptive studies
identify areas for further research since the stglign can only provide general information.
To establish concrete causation of CDI, other faskors must be considered (e.g., antimicrobial
exposure) and demographic factors must be condrédiein the analysis.

D. Stakeholder involvement

The stakeholders involved/invested into the prajedude Acute Hospital A, the
Infection Prevention and Control Department of A&cHbspital A, and other healthcare workers
(e.g., physicians, nurses, technicians, etc). Htiemts themselves are indirectly invested, for
infection control practices are stressed to engatient safety as well as the safety of those who
come in contact with them.

Ill. Results and Interpretation

Over the five-year data set, the 752 CDI-pati@ses were counted from 21 hospital
units and ranked in decreasing order. The CDI ee rate, for the HU, was expressed as the
number of CDI-patients (752), divided by the tatamber of patient days (for the five years),
then multiplied by 1,000. The average incidence,rfar 2003-2008, was 0.88 CDI-patient cases
per 1,000 patient days (Figure 1).

2004-2008 Overall CDI Hosptial Rates

(0.88 New Cases/1,000 Patient Days)
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Figure 1: Hospital-wide CDI-rates have decreased
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Hosptial-Associated CDI:
Hosptial A's 2004-2008 Overall Case Count by Units

101

Total CDI case Counts

oo o
= )
== ==

HU'1
HU 2
HU 3
HU 4
HU 5
HU &
HU 7
HU 10
HU 11
HU 12
HU 13
HU 14
HU 15
HU 16
HU 17
HU 18
HU 19
HU 20
HU 21

Hosptial Units (HU)

Figure 2: The location of the patient when testesitjve forC. difficile Toxin. The numbers represent the
total cases, for each HU, ovewa fiear period.

Over the five-year data, 752 CDI-patient, in Htalp\, utilized a combination of 39 different
HS. These servives are not unit specific, thusricpdar services can be provided on multiple units

Hosptial-Associated CDI:
Hosptial A's 2004-2008 Overall Case Count by Services
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Figure 3: Total count of initial HS provided on adaion. Case count by services was used to confirm
patient count and not associatitd @GDI onset.

Of the 21 HU, 57% (12 HU) show a decrease of inwdeaates over the 5 year-period
while 43% (9 HU) show an increase (Figures 4-1Rg &verage rates of all nine units is
reported as “new cases per 1000 patient days (A9 (HU2), 1.45 (HU3), 1.15 (HU5), 1.06
(HU6), 0.73 (HU8), 1.73 (HU9), 0.64 (11), 1.24 (HR),10.52 (HU19).
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forHU 2

1. 2% e Cases' L 000 Patient Dawsh

2.50

2004-2008 Incidence Rates
for HU 3

(1.45 New Cases/1,000 Patient Days)

2003

2004 2005 2006 2007 2008 2009

YEAR

Figure 6: Annual HUS incidence rates
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Figure 4: Annual HUZ2 incidence rates Figure 5: Annual HU3 incidenceesat
In 2005, HUZ2 incidence increased to its highets c& 2.09 cases per 1000 PD from its
2004 rate of 1.67 cases per 1000 PD (Figure 4). Hkd¢Peased to its lowest rate of 0.51 cases
per 1000 PD in 2006; then at the end of 2008 iteiased to 1.43 cases per 1000 PD. In Figure 5,
HU3 follows a similar trending pattern as HU2, withly a slight rate increase from 2007 (1.04
cases per 1000 PD) to 2008 (1.24 cases per 1000 PD)
HUS rate follows a similar S-curve trend as HUZ &3, while more than doubling its
lowest point in 2006 (0.75 cases per 1000 PD) @82Q.64 cases per 1000 PD). HU 6, shows a
W-shaped curve, with its lowest rate of 0.53 cgm¥sl000 PD (2007) compared to last year's
rate of 1.16 cases per 1000 PD — more than doyblgdre 7).
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HU8 shows a steady decline in incidence, therOBB4t leaps to its highest rate of 1.4
cases per 1000 PD (Figure 8). HU9, on the othed hexperiences a large rate decline from 3.39
cases per 1000 PD (2004) to 0.58 cases per 10qQ0RD7), then reaches 1.38 cases per 1000

PD (2008).
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Figure 10: Annual HU11 incidence rates

HU 11 shows similar S-curve trending as HU2, 3, andth its lowest rate in 2007 (0.1
cases per 1000 PD) to a rate increase at the @@&1(RB3 cases per 1000 PD).
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Figure 11: Annual HU18 incidence rates Fegi?: Annual HU19 incidence rates

Both HU18 and HU19 begin to yield incidence rate2007 since they are newer units.
HU18'’s rate at the end of 2007 is 0.21 cases p@d FD and ends 2008 with a rate of 2.27 cases
per 1000 PD (Figure 11). Similarly, HU19’s ratets end of 2007 is 0.33 cases per 1000 PD
and ends 2008 with a rate of 0.7 cases per 100(0FRDre 12).

Overall, the analysis and results met Specialdetdpbjectives 1 and 2, while the
findings are discussed in the next section (Objec®). Over the internship experience, the
knowledge gained about infection prevention andreband hospital epidemiology (Internship
Objective 1) justified my project’s methodology astddy approach. While reading related
research on infection control and attending welsinkwas able to 1) validate my reasoning
behind the project’s analysis; and 2) use the fligslito manage, develop, and distribOte
difficile patient-education brochures hospital wide (Intem§&hbjective 2).

IV. Discussion

Overall, Hospital A’s CDI-rates have decreased feomgh of 1.2 New cases/1,000 PD
to a low of 0.55 New cases/1,000 PD. The increa€ingrates of the nine identified unitsay
beassociated with a combination of multiple factard aot attributed to one main reason,;
improper hand hygiene, inadequate cleaning of #tiet’'s room, antibiotic usage, or patient’s
length of stay. Remember, CDI is a “three hit” dise It should be noted that HU 2, 3, 5, 6, 11,
and 18 were “Medical/Surgical” units, HU 9 and 18rev“Intensive Care” units, and HU 8 was
the “Pediatric” unit (both medical and surgicalh€Be units house the most susceptible patients
(e.g, the elderly and immune-compromised), timay bean explanation of why rates were hire
in these 9 units relative to the other 12 units.

Beginning 2005, Hospital A’s infection control pennel identified an increase of CDI
cases in a critical care unit (s.36). To reduceemce, a hospital-wid€. difficile intervention
was implemented for the single unit. The intervemtentailed assessing procedures and
practices, utilizing bleach cleaners to disinfeatignt rooms, educating staff and patients about
the pathogenesis d. difficile, stressing proper hand hygiene practices, andauains
surveillance. As a result, rates began to dectliemay bea possible explanation for the
decrease (beginning in 2005) within HU 2, 3, 0 &nd 11 as well as the for the overall hospital
rate.
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Re-implementation of. difficile interventions occurred whenever CDI-rates began to
increase, possibly explains HU6’s rate decrease @7 cases per 1000 PD (2006) to 0.53
cases per 1000 PD (2007).

A rate for hospital services could not be cal®@datr associated with the onset of CDI.
Since hospital services are provided on multipder$, a particular service is not specific to a
unit. Therefore, the service counts (Figure 2) wehd Y used to confirm the number of new
CDI cases and were not associated with CDI onset.

Finally, the nine identified HU have experiencedracrease in new cases per 1000 PD
since 2007. Therefore, hospital policy requiresmplementing theC. difficile intervention to
these specific units in an effort to reduce thk ofhealth care-associated infectionsty
difficile (National Patient Safety Goal #7.03.01).

A. Project Strengths

The project conducted had three major strengihst, Fhad access to a vast amount of
infection control resources to support my methoggland confirm my results. For example, the
Hospital A’s Infection Control Department has adity filled with infection control policies,
guidelines, and research from the CDC, APIC, aed)tdint Commission.

Second, Hospital A’s infection control directordamospital epidemiologists are
influential voices within the realm of infectionmiool. Their constant mentoring and evaluation
of my study design and methodology ensured thedvige evidence based information when
reporting my results.

Third, | was able to utilize a data set directlynh the hospital. The date set included a
large patient population (n=752) and identify ospecific units with increasing CDI rates. From
the data results, the.difficile intervention could be focused on those specifitsun

B. Project Limitations

The project conducted had three major limitatidfisst, due to lack of gender, race, and
age in the data set, | could not report all patodatracteristics. Therefore, | could not correlate
my findings to other CDI demographic studies.

Second, the study requires more concrete evidendetermine causality of CDI.
Determining incidence rate per unit is not suffrtienough to determine CDI causality — it can
only identify which units had the highest rates.mantioned previously, CDI is a “three hit
disease,” requiring at least three factors tofystusality. However, identifying the third factor
requires a case-by-case patient study, which maaressing hospital patient records. Doing
such research without IRB consent would violatelt&ipns; therefore, these variables and other

| identifiable information were removed.
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Third, this was a descriptive study employing amnigte analyses. Thus, although one can
observe that implementation Gf difficile interventions was followed by declining CDI-rates;
stronger study design, an experimental study, eslee to evaluate whether there is a causal
relationship. For such an experiment, the patidatigth-of-stay and their antibiotic history
should be included.

C. Generalizability
In relation to generalizability, the results shaaee applicable to Hospital A and used as
a starting-point to identify susceptible units. &thospitals may use a descriptive study, such as

this one, to calculate rates 6r difficile and/or other MDROs.

V. Implications

A. Project’s Relation to the Internship and Contribution to the Public Health Field

Within the setting of healthcare facilitieSlostridium difficileis a major problem.
Patients may suffer from diarrhea and other ailsédrtospital policies are not set to rede
difficile from the patient’s environment, enforce proper hiaygiene practices when handling
patients, educating staff, and maintaining suraede. Thus, HCW must comply with infection
control and prevention policies to ensure patiesdfety and reduce rates of HAI.

As part of the National Patient Safety Goal #@, Ibint Commission has mandated
healthcare facilities to implement evidence-basadtres to prevent hospital associated CDI by
January 1, 2010 (s.30). With the descriptive desalts from my project, Hospital A’s infection
control department will direct efforts to meet thBSG by following the goal’s 13 Elements of
Performance.

In relation to public health and hospital care, angrvention requires first assigning
responsibility to an individual or department (eigfection control) to coordinate a work plan.
Only after the work plan undergoes pilot testing ttdbe implemented hospital-wide. Periodic
risk assessments are conducted and findings repirtey stakeholders. Findings are used as
evidence-based data to support policies aimeddatcneg the risk of disease transmission and
educating staff, practitioners, patients and fagilimplementation of a surveillance program
ensures periodic assessments and compliance wilttgha@elines and best practices. In
conjunction with a surveillance program, utilizitadp-based alert systems help identify infected
patients (new, readmits, or transfer patients).

B. MPH competencies strengthened
The special project satisfies three of the ten MRife Competencies:
1) Competency #1 Monitoring health status to identify and solve commnity health

problems. Due to the severity of CDI and other HAI, hospgafveillance programs are
set in place to monitor, identify, and reduce theet of a hospital-wide disease
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pandemic. One of the NPSG 7’s criteria requiredtheare facilities to monitor MDROs
andC. difficile.

2) Competency #9 €onducting research for new insights and innovativeolutions to
health problems.My special project required utilizing an epidemgilzal research
approach to evaluate incidence rates for CDI-ptdiefhe project finding provides
Hospital A’s Infection Control Department with ighit to units with increasing CDI
rates.

3) Competency #10 €ommunicating effectively with public health constiuencies in
oral and written forms. In conjunction with Competency #9, project findingsre
discussed with Hospital A’s Infection Control Ditecand hospital epidemiologist
before presenting information in a written format.

C. Concentration Competencies Strengthened

The special project satisfies three of the sevendgament and Policy Concentration
Competencies:

1) Competency #3 {dentifying, retrieving, summarizing, managing, and
communicating public health information. In relation to CDI, the aim of my project
was to identify hospital units with increasing pati incidence rates. Of the 21 hospital
units, 9 were identified as having increasing iraick rates of new CDI-patient cases.
The information was organized and communicateddspial A’s Infection Control
Department so it can intervene and require idetitinits to comply with CDI policy. In
general, hospitals must comply with national infacicontrol policies and reduce CDI
rates as part of the NPSG #7.

2) Competency #6 Monitor and evaluate programs for their effectiveness and quality.
In conjunction with Competency #3, Hospital A wellaluate whether established CDI
interventions are effective. Depending on the wayld increasing rates be attributed to
lack of hand hygiene compliance or are there isauisthe unit’'s antimicrobial
stewardship? Environmental cleaning practicesccaldo be assessed, to reduce the
number ofC. difficile spores.

3) Competency #7 Fhe application of principles and methods of policydevelopment
and analysis of key public health issue#n initial step to policy development requires
evidence-based information to justify it. The NP&&e defined by evidence-based data
and research; they emphasize patient safety asraioiaall healthcare facilities.

D. Lessons learned/Recommendations for Future Projects
The most important lesson | learned was the cororebetween hospital

epidemiological data and policy development. Wethfulated hospital policies rely on
evidence-based datéure, | “learned” that epidemiological researobvjles data for future
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policy development, but it was not until my intemigsthat | REALIZED the connection. Policy
students should understand this first when theydédgo develop future public health policies.

As far as future studies are concerned, a multggeession study can be conducted to
determine whether a causal relationship exists d@tvother independent and dependent
variables. For example, it would be interestingttaly the relationship between particular
hospital procedures (as the third “hit’©f difficile’s “three-hit” system) and the rate of
infections. Such a study would consider three e 1) a patient’s antimicrobial usage and 2)
location of where susceptible patients can piciCudifficile 3) the hospital procedure the
patient underwent and 4) the patient’s length ay.sAnother important study would be to
conduct a randomized controlled trial to evaluhtedffectiveness of th@. difficile intervention
program implemented by the hospital, whereby hatpitits can be randomized into
experimental and control groups.
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VIl. APPENDIX

Clostridium difficile is
spread via the fecal-oral
route. The organism is
ingested either as the
vegetative form or as
hardy spores, which can
survive for long periods
in the enwvironment and
can traverse the acidic
stomach.

In the large intestine,
C difficile-associated
disease can arise if the
normal flora has been
disrupted by antibiotic

In the small intestine, therapy.

spores germinate into
the vegetative form.

C difficile

C difficile reproduces in the
intestinal crypts, releasing
toxins A and B, causing
severe inflammation.
Mucous and cellular debris
are expelled, leading to the
formation of
pseudomembranes.

'[m,;tracts neutrophils and
¥ cytes, and toxin B degrades
e colonic epithelial cells, both
e leading to colitis, pseud b
o—— formation and wataydEnties,
Image 1: Pathogenic pathway®lostridium difficile

Source: CDQttp://cdc.gov/ncidod/dhgp/pdf/infDis/Cdiff CCJIM026.pdf
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