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Learning Objectives

Define severe sepsis according to the TJUH guideline for severe sepsis.

List the risk categories for sepsis patients and the appropriate empiric antibiotics for each risk category. 

Describe antibiotic administration issues involved in the severe sepsis guideline. 











SIRS/Sepsis Definitions

Sepsis is SIRS in the setting of suspected or proven infection

Infection: invasion of body issues by disease causing organisms

SIRS: Systemic Inflammatory Response Syndrome

Severe Sepsis: sepsis plus at least one sign of organ dysfunction

Septic Shock: sepsis plus persistent hypotension despite fluid resuscitation or perfusion abnormalities











SIRS/ Sepsis Definitions











Sepsis: Morbidity and Mortality











Sepsis: Morbidity and Mortality 









Sepsis at TJUH

TJUH observed to expected mortality ratio in sepsis is high

United Health Consortium (UHC) mortality from sepsis is 21%

TJUH observed mortality from sepsis is 34%

More patients died from sepsis than from stroke and CHF combined











Surviving Sepsis Campaign



Surviving Sepsis Campaign: International guidelines for management of severe sepsis and septic shock:2008. Intensive Care Medicine. 









Surviving Sepsis Campaign



Surviving Sepsis Campaign: International guidelines for management of severe sepsis and septic shock:2008. Intensive Care Medicine. 











Benefit of EGDT

Rivers et al. NEJM 2001









TJUH Opportunities for Improvement

Early identification of sepsis

Cultures before antibiotics

Appropriate empiric antibiotics 

Adequate fluid, vasopressor resuscitation

Prompt triage to intensive care unit











Early Identification of 
Severe Sepsis

SIRS: presence of two or more of the following criteria

Fever (core temp >38.3oC or 101oF) or hypothermia (core temp <36oC or 96.8oF)

Heart rate >90 beats/min

Respiratory rate >20 breaths/min or PaCO2 <32 or need for mechanical ventilation for an acute respiratory process

WBC >12,000/mm3, <4,000/mm3, or bands >10%

Sepsis: patient meets criteria for SIRS and has a suspected or confirmed infection









Early Identification of 
Severe Sepsis

Severe Sepsis: Patient meets sepsis definition and has at least one sign of organ dysfunction

SBP<90mmHg, MAP<65mmHg, for at least one hour despite adequate fluid resuscitation (20ml/kg saline) or use of vasopressors

Lactate>4mmol/L

Urine output <0.5ml/kg/hr after adequate fluid resuscitation or rise in serum creatinine >0.5mg/dl from baseline

PaO2/FiO2 ratio <300 or requiring >4 liters oxygen via nasal cannula to maintain SpO2 >90%

Platelets <100,000 mm3,INR >1.5, PTT 60’s











Early Identification of Severe Sepsis









Initial Management of Sepsis

Assess airway

Insert/maintain 2 peripheral IV lines (≥18 gauge) or place TLC for central IV access.

Obtain baseline CBC with diff, Chem 7, lactate, Accucheck, VBG, blood cultures x 2, U/A with culture, PT/PTT.  Obtain further labs as indicated e.g. other cultures, cortisol level, LFTs, urine pregnancy.

Obtain CXR

Begin broad spectrum IV antibiotics, ideally within 1 hour of presentation 

Administer 0.9% Sodium chloride x 2 L IV bolus (or 20cc/kg IV bolus) for volume resuscitation

If MAP < 65 or SBP < 90 after initial bolus, place central venous line (ideally SC or IJ) and initiate vasopressors 

Continue IV fluids as per physician discretion

Place foley catheter

Document vital signs (HR, BP including MAP, RR, O2 sat) and I&Os Q1hour x 2 sets, then frequency as per physician discretion











Antibiotic Therapy

The surviving sepsis guidelines recommend the following in regards to antimicrobial therapy:

Begin intravenous antibiotics within 1 hour of recognizing septic shock or severe sepsis

Use broad spectrum agents active against likely bacterial/fungal pathogens and with good penetration into presumed source

Reassess antimicrobial regimen daily to optimize efficacy, prevent resistance, avoid toxicity, and minimize cost 











Time to Antibiotics



Gaeiski et al. Crit Care Med 2010









Antibiotic Therapy

The surviving sepsis guidelines recommend the following in regards to antimicrobial therapy:

Begin intravenous antibiotics within 1 hour of recognizing septic shock or severe sepsis

Use broad spectrum agents active against likely bacterial/fungal pathogens and with good penetration into presumed source

Reassess antimicrobial regimen daily to optimize efficacy, prevent resistance, avoid toxicity, and minimize cost 











Causes of Sepsis

Culture Negative 43% 

Culture Positive 57%

Urine 27%

Blood 32%

Other sources 20%

Multiple sources 20%







Gaeiski et al Crit Care Med 2010











Causes of Sepsis













































Gaeiski et al Crit Care Med 2010













Causes of Sepsis in 

Culture Positive Patients

Causes of Sepsis in Culture Positive Patients	Gram Positive Bacteria	Gram Negative Bacteria	Anaerobes	Fungi	0.33	0.47	4.3999999999999997E-2	2.9000000000000001E-2	

Causes of Sepsis

Gram Positive Organisms

Enterococcus

S.Pneumoniae

MSSA

MRSA

Gram Negative Organisms

E.Coli

Klebsiella

Pseudomonas





Gaeiski et al Crit Care Med 2010



Vancomycin









Antibiotic Therapy

Selection of antimicrobial for gram negative organism coverage is based on:

TJUH antibiogram

Antibiotic allergy

History of infection with resistant organisms

Recent antibiotic exposure









TJUH Antibiogram

Activity of antibiotics against gram negative bacilli at TJUH

		Escherichia coli B		3835		48		99		99		-		95		51		94		83		89		93		93		-		-		89		88		69		-		70		71		97

		Klebsiella oxytoca C		193		0		98		100		₋		85		44		89		58		92		93		89		-		-		98		96		95		-		92		95		84

		Klebsiella pneumoniae D		1119		0		86		87		-		76		64		79		70		74		79		79		-		-		89		79		76		₋		83		74		34



		Organism		NO.		AM		ETP		MER		PIP		TZP		SAM		AZT		CZ		FOX		CAZ		CEFT		TAX		CXM		GM		TOB		CIP		MXF  		TET		SXT		FD*



		Pseudomonas aeruginosa		1111		-		-		85		₋		88		-		63		-		-		85		-		-		-		87		91		66		-		-		-		-



















Beta Lactam Allergy



Beta Lactam Allergy



NO

YES

Aztreonam

+

Vancomycin

+

Tobramycin

+ or -

Metronidazole

add metronidazole only if intra-abdominal infection suspected



Meropenem

+

Vancomycin

+

Amikacin



Consider previous susceptibilities and/or ID consultation

Aztreonam

+

Vancomycin

+

Amikacin

+

Tigecycline



Consider previous susceptibilities and/or ID consultation



Pip/Tazo

+

Vancomycin

+

Tobramycin



SUBSTITUTE

Ceftriaxone 

for pip/tazo in suspected meningitis





If suspected intra-abdominal catastrophe (i.e. perforation) suspected, add anidulafungin

If community acquired or health-care associated pneumonia is suspected, add moxifloxacin













YES

NO





Start antibiotics 

within 1 hour 

of recognizing suspected severe sepsis

Start antibiotics 

within 1 hour 

of recognizing suspected severe sepsis









History of multi-drug resistant gram negative infection/colonization within past 90 days

OR

Prior broad spectrum IV antibiotics within a hospital or long term care facility for > 72 hrs within previous 14 days









Antibiotic Therapy

Patient’s with no beta lactam allergy, no recent antibiotic exposure and no history of MDRGN

Piperacillin/tazobactam

Vancomycin

Tobramycin











MDRGN = multidrug resistant gram negative organism









Antibiotic Therapy

Patient’s with a beta lactam allergy but no history of MDRGN or recent antibiotic exposure

Piperacillin/tazobactam                    Aztreonam

Vancomycin

Tobramycin













Antibiotic Therapy

Patient’s with either a history of MDRGN or recent antibiotic exposure 

Piperacillin/tazobactam                     Meropenem 

Vancomycin

Tobramycin                  Amikacin





		Organism		NO.		AM		ETP		MER		PIP		TZP		SAM		AZT		CZ		FOX		CAZ		CEFT		TAX		CXM		GM		TOB		CIP		MXF  		TET		SXT		FD*



		Escherichia coli B		3835		48		99		99		-		95		51		94		83		89		93		93		-		-		89		88		69		-		70		71		97

		Klebsiella oxytoca C		193		0		98		100		₋		85		44		89		58		92		93		89		-		-		98		96		95		-		92		95		84

		Klebsiella pneumoniae D		1119		0		86		87		-		76		64		79		70		74		79		79		-		-		89		79		76		₋		83		74		34







Amikacin >90% for klebsiella and E.coli









Antibiotic Therapy

Patient’s with a history of MDRGN or recent antibiotic exposure AND a beta lactam allergy



Piperacillin/tazobactam                   meropenem 	Aztreonam +  Tigecycline 

Vancomycin

Tobramycin                       Amikacin

















Antibiotic Therapy

Add even more antibiotics if:

Pneumonia 

Add moxifloxacin to any regimen

Abdominal Catastrophe 

Add micafungin to any regimen









Antibiotic Administration Issues

Patient’s should have either two peripheral lines or a central line placed

If limited access administer gram negative agent first!

Either piperacillin/tazobactam, aztreonam, or meropenem

Antibiotics should be started in one hour

Longer infusions (ie. piperacillin/tazobactam) do not need to be completed in one hour

Many antibiotics are Y-site compatible









Antibiotic Compatibilities

		 		Amik		Anid		Az		Ceftri		Line		Mero		Met		Moxi		P/T		Tig		Tobra		Vanco

		Amikacin (Amik)		X		C		C		X		C		X		C		X		C		C		X		X

		Anidulafungin (Anid)		C		X		X		X		C		C		C		X		C		X		C		C

		Aztreonam (Az)		C		X		X		X		C		X		X		X		C		C		C		C

		Ceftriaxone (Ceftri)		X		X		X		X		X		X		X		X		X		X		X		X

		Linezolid (Line)		C		C		C		X		X		X		C		X		C		C		C		C

		Meropenem (Mero)		X		C 		X		X		X		X		X		X		X		X		X		X

		Metronidazole (Met)		C		C		X		X		C		X		X		X		C		X		X		X

		Moxifloxacin (Moxi)		X		X		X		X		X		X		X		X		X		X		X		X

		Piperacillin/tazobactam (P/T)		C		C		C		X		C		X		C		X		X		C		X		C

		Tigecycline (Tig)		C		X		C		X		C		X		X		X		C		X		C		C

		Tobramycin (Tobra)		X		C		C		X		C		X		X		X		X		C		X		X

		Vancomycin (Vanco)		X		C		C		X		C		X		X		X		C		C		X		X



		C



Compatible

		X



Incompatible or No Data Available Regarding Compatibilities









Antibiotic Therapy

The surviving sepsis guidelines recommend the following in regards to antimicrobial therapy:

Begin intravenous antibiotics within 1 hour of recognizing septic shock or severe sepsis

Use broad spectrum agents active against likely bacterial/fungal pathogens and with good penetration into presumed source

Reassess antimicrobial regimen daily to optimize efficacy, prevent resistance, avoid toxicity, and minimize cost 











Continued Sepsis Management

Control the source of infection

Use the ARDS protocol if there is a concern for acute lung injury

Promptly de-escalate/ alter antibiotics based on culture results and other clinical data 

Stop antimicrobial therapy if cause is found to be noninfectious 

Remove catheters (central lines, foley) as soon as no longer required

Duration of therapy typically limited to 7-10 days, longer if response is slow or there are undrainable foci of infection or immunologic deficiencies  











Sepsis Antibiotic Management











Improve empiric therapy Reduce mortality





De-escalate antibiotics

Avoid ADRs, CDI, antibiotic resistance











Sepsis: An Update

Guideline implemented in ED and MICU in March 2012

Outcomes:

Significant improvements in time from ED triage to antibiotic administration 

Awaiting TJUH sepsis mortality data post implementation

Future actions: hospital wide roll out as a clinical pathway 
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How Deadly is Sepsis?

Despite advances in treatment of infectious diseases and clinical care,
severe sepsis remains a major killer.U.S. mortality rates for severe sepsis
exceed those for acute myocardial infarction and common cancers.
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Initial resuscitation (first 6 hours)
Strength of recommendation and quality of evidence have been assessed using the GRADE criteria, presented in brackels after eachgy
line. For added clarity: o Indicates a strong recommendation or “we recommend” o indicates a weak recommendation o “we sugges|
 Begin resuscitation immediately in patients with hypotension or elevated serum lactate > dmmal/l; do not delay pending ICU
admission. (1¢)
« Resuscitation goals: (1c)
— Central venous pressure (CVP) 812 mm Hg*
— Mean arterial pressure > 65 mm Hg
~ Urine output > 0.5 mL Xg-Lhr-1
— Central yenous (superior vena cava) oxygen saturation = 70%, or mixed venous = 65%
o If venous O saturation target not achieved: (acy
~ consider further fluid
— transfuse packed red blood cels if required to hematocrit of = 30% and/or
— dobutamine infusion max 20 pg kg~ .min="
* A higher target CVP of 12-15 mmH is recommended in the presence of mechanical ventlation or pre-existing decreased
ventricular compliance.
Diagnosis
 Obtain appropriate cultures before starting antibiatics provided this does not significantly delay antimicrobial administration. (1c)
— Obtain two or more blood cultures (BCs)
— One or more BCs should be percutancous
— One BC from each vascular access device in place > 48 h
— Culture other sites as clinically indicated
 Perform imaging studies promptly in order to confirm and sample any source of infection; if safe t0 do so. (1¢)
Antibiotic therapy
 Begin intravenous antibiotics as early as possible. and always within the first hour of recognizing severe sepsis (1)
and septic shock (5.
 Broad-spectrum: one or more agents active against likely bacterial/fungal pathogens and with good penetration
into presumed source. 1)
 Reassess antimicrobial regimen daily to optimise efficacy, prevent resistance, avoid toxicity & minimise costs. (1cy
o Consider combination therapy in Pseudomonas infections. (1,
o Consider combination empiric therapy in neutropenic patients. oo,
o Combination therapy no more than 3-5 days and deescalation following suscepiibilities. o,
 Duration of therapy typically limited to 710 days: longer if response slow, undrainable foci of infection,
or immunologic deficiencies. (1p)
‘» Stop antimicrobial therapy if cause is found to be non-infectious. (1p,
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Fluid therapy
Strength of recommendation and quality of evidence have been assessed using the GRADE criteria, presented in brackets after each guide-
line. For added clarity: o Indicates a strong recommendation or “we recommend”; o indicates a weak recommendation or “we suggest”™
 Fluid-resuscitate using crystalloids or colloids. (15,
 Target a CVP of > 8 mm Hg (> 12 mm Hg if mechanically ventilated). (1,
 Use a fluid challenge technique while associated with a haemodynamic improverment. (1,
« Give fluid challenges of 1000mI of crystalloids or 300-500 ml of colloids over 30 min. More rapid and larger volumes may be required
in sepsis-induced tissue hypoperfusion. (1,
 Rate of fluid administration should be reduced if cardiac filling pressures increase without concurrent hemodynamic improvement. 1,
Vasopressors
© Maintain MAP =65 mmHe. 1¢)
» Norepinephrine or dopamine centrally administered are the initial vasopressors of choice. 1c,
o Epinephrine, phenylephrine or vasopressin should not be administered as the initial vasopressor in septic shock. oc)
~ Vasopressin 0.03 units/min maybe subsequently added to norepinephrine with anticipation of an effect
equivalent to norepinephrine alone.
o Use epinephrine as the frst alternative agent i septic shock when blood pressure is poorly responsive to norepinephrine
or dopamine. (25,
Do not use low-dose dopamine for renal protection. (14
I patients requiring vasopressors, insert an arterial catheter as soon as practical. (1)
Inotropic therapy
 Use dobutamine in patients with myocardial dysfunction as supported by elevated cardiac filing pressures and low cardiac output. ¢y
» Do not increase cardiac index to predetermined supranormal levels. (15
Steroids
o Consider intravenous hydrocortisone for adult septic shock when hypotension remains poorly responsive to adequate
fluid resuscitation and vasopressors. (c,
o ACTH stimulation test s not recommended to identify the subset of adults with septic shock who should receive hydrocortisone. o)
o Hydrocortisone s preferred to dexamethasone. (25,
o Fludrocortisone (50 1g orally once a day) may be included if an altemative to hydrocortisone is being used which lacks significant
mineralocorticoid activity. Fludrocortisone is optional if hydrocortisone is used. (2c,
o Steroid therapy may be weaned once vasopressors ate no longer required. (ap,
 Hydrocortisone dose should be < 300 mg/day. (1.4,
o Do not use corticosteroids to treat sepsis in the absence of shock unless the patient’s endocrine or corticosteroid history warrants it. (1 p







image7.png

Eany

GoaLDrEcTeD
Stanoswo Tugmapy Tuenspy
Vansaie N=133) N=130)
no. %1
In-hospital mortality
All parients 59.(465) 38 (305)
Daticots with severe sepsis 19300, 5 (14.9)
Datieots with septic shock. 40 (565) 20423
Patieots vith scpais syndrome priviv) 35351
28-Day mortalieyt 6149.2) 0(333)
60-Day maraalityt 70(569) 50(443)
Canses o in-hosptal destht
Sudden cardiovaseular collpse 25/119210)  12/117 (103)
Multorgan filure 2/119218)  15/117 (162)

Rewarve R
o5 cl)

058 (0.38-0.7)
0.46 (021-1.03)
0,60 (0.36-098)
0,66 (0:42-1.04)
038 (039-0.57)
067 (046-0.96)

PVae

0.00
0.06
0.04
0.07
001
003

*CI denotes confidence interval. Dashes indicae that the relative risk s not spplcsble

fPercentages were calulated by the Kaplan-Meier product-fimit method.

$The denominators indicate the sumbers of patents i cach group who completed the iitil six-hour study period.






image8.jpeg

iwfection’  SIRS ~ Sepsis  Severe Sepsis

t

Systemic inflanmatory

Response Syndrome

A clirical response arising

from a nonspectic insuk,

including 23 of the

Tollowing,

~Temperature >38°C or
<3600

—Heart rate 290 beats/rmin

~Respirations > 20min

—WHC count>
12,0001mm or
<'8,000/mrm9 or »10%
imrmature neutrophis

t t

SRSwiha  Sensis with 1 sign of
HreSUTEd of - organ faiure
= Cardiovascular
nfection (Gefractory hypotension)
~ Renal 4

~ Respiratory

- Hepatic Septic

— Hematologic | Shock:

—ons

- Unexplained metaholic
acidosis







image9.png

Time from Qualification for EGDT to Antibiotics

180

. Alive
o = Dead

Frequency
8 8 8

8

OAhr 12hrs 23hrs 34hrs 4Shis S6hrs G8hrs >M0hrs
Mortality  27%  38%  36%  38%  60%  100% 0%






Microsoft_Excel_Worksheet1.xlsx

Sheet1


			 			Causes of Sepsis in Culture Positive Patients


			Gram Positive Bacteria			33%


			Gram Negative Bacteria			47%


			Anaerobes			4.40%


			Fungi			2.90%


						To resize chart data range, drag lower right corner of range.












Sepsis: An Update







1


THE PRE-TRAVEL 
CONSULTATION


Marilyn Bradford, M.D.
Ellen O’Connor, MD


PowerPoint Presentation Author:
Gary W. Brunette, MD, MS


Centers for Disease Control and Prevention


Selected Topics


• Travelers’ Health Epidemiology


• Traveler Assessment


• Itinerary Review


• Sources of Information


• Risks to the Traveler 


• Travel Vaccines


• Travel Medications 


• Common Diseases


• Counseling


Where Do U.S. Residents Travel?
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Of the 17% who traveled outside the U.S. . . . 
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VFRs: Visiting Friends and Relatives


• Foreign-born increased 57% since 1990 
from 19.8 million to 31.1 million


• 20% of US population are first- or second-
generation immigrants


• VFRs comprised ~46% of US international 
air travelers in 2004


Travelers’ Health Risks


Of 100,000 travelers to a developing country for 
1 month:
– 50,000 will develop some health problem 


– 8,000 will see a physician


– 5,000 will be confined to bed


– 1,100 will be incapacitated in their work


– 300 will be admitted to hospital


– 50 will be air evacuated


– 1 will die


The Patient: Medical Issues


• Age-specific issues
• Underlying illness, immunosuppression
• Systems review
• Medical history
• Medication use
• Vaccination history
• Allergies (egg/latex)
• Contraindications to vaccines and 


medications
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The Patient: Other Issues


• Pregnant Travelers, i.e. malaria


• Risk-taking behaviors, i.e. treking
in Nepal


Travel Itinerary
Factors that affect pre-trip 


counseling
• Full itinerary


– Dates, duration, stopovers
– Seasonal considerations


• Styles of travel
– Rural vs. urban
– Budget vs. luxury


• Activities
– Business vs. tourism vs. humanitarian
– Adventure, safari


Travel Health Resources


• CDC Travelers’ Health Website
– www.cdc.gov/travel


• World Health Organization 
– www.who.int/int


• State Department 
– travel.state.gov (register with embassy)


• International Society of Travel Medicine
– www.istm.org


• Health Information for International Travel
– CDC “Yellow Book”


• International Travel and Health
– WHO “Green Book”
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Cardiovascular


Medical


Injury


Homicide/Suicide


Infectious Disease


Other


Deaths Related to International Travel


N = 2463


Motor Vechicle


Drowning


Air Crash


Homicide/Suicide


Poisoning


Other


Injury Deaths and International Travel


N = 601


Other Risks to the Traveler


• Accidental injury


• Environmental hazards 
(volcano/earthquake)


• Crime and assault (Rio or Johannesburg)


• Psychiatric problems


• Animal bites, stings and envenomations


• Dermatologic disorders (fungal infections)


• Altitude 
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Infectious Disease Risks to 
the Traveler


• Malaria*


• Diarrhea


• Leishmaniasis*


• Rabies


• Dengue*


• Meningococcal 
Meningitis


• Schistosomiasis*


• Tuberculosis


• Leptospirosis*


• Polio


• Yellow Fever


• Measles


• JEV


ETC.


Malaria


• Transmitted by female 
anopheles mosquito


• In 2010:


– 216 million cases


– 655,000 deaths


• Half of world’s population 
lives in a malarial zone


• Symptoms can occur several 
months after exposure


– Severe flu-like presentation: 
fever, chills, myalgias


• Malaria is suggested by the 
triad of thrombocytopenia, 
elevated LDH, and atypical 
lymphocytes. Obtain malarial 
smears if patient is recently in 
malarial area. Treatment: 
Antimalarials.


Malaria
• Prophylaxis


• Chloroquine
– Weekly; Central America


• mefloquine (Lariam)
– Weekly; Significant side effects


• atovaquone/proguanil (Malarone)
– Daily


• Doxycycline
– Daily; Photosensitivity


• Primaquine
– Daily; Contraindicated in G6PD
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Leishmaniasis


• Sandflies (1/3 size 
of mosquitos)


• Cutaneous
manifestations
– Papules  Nodules 
 Ulcers


• Self-limiting


– Up to 2 years for 
resolution


– Occasionally treated with 
sodium stibogluconate
(Pentostam) or 
meglumine antimonate
(Glucantime)


• Less common: mucosal and 
visceral manifestations


Dengue Fever


• Aedes Mosquito


• Urban and rural 
areas


• “Break-bone fever”


• No Vaccine


• Myalgias, fever, 
headache, rash


• Self-limiting
– Usually 1 week


– Fatigue and 
depression can last 
for months


• Rare:  dengue 
hemorrhagic fever


Schistosomiasis


• Parasite larvae 
penetrates intact skin


• Associated with fresh-
water activity


• Diagnosis: 
microscopic evidence 
of schistosome eggs 
in stool or urine


• May Lead to Katayama 
Fever
– Fever


– Loss of appetite


– Abdominal pain


– Headache


• First-Line Treatment: 
praziquantel
(antihelmintic drug)
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Leptospirosis
• “Weil’s Disease” 


“Mud Fever” 
“Swineherd’s 
Disease” 


• Spirochete infection 
through abrasions or 
mucus membrane


• Associated with 
fresh-water activity


• Diagnosis: 
Identifying 
leptospires in urine, 
blood, CSF, or 
tissue


• Treatment or 
Prophylaxis with 
doxycycline


Immunizations to Consider for Adult 
Travelers


Routine


Diphtheria*


Tetanus*


Pertussis*


Measles +


Mumps+


Rubella +


Varicella


Pneumococcus


(smokers/asthmatics)


Influenza


Destination-Specific


Hepatitis A


Hepatitis B


Typhoid


Rabies


Meningococcal disease


Polio


Japanese encephalitis


Yellow fever


* Td or Tdap
+ MMR


Travel Medications:
Prophylaxis & Self Treatment


• Diarrhea
– quinolone, azithromycin


• Altitude
– acetazolamide


• Motion sickness


– scopolamine, dimenhydrinate (Dramamine), 
meclizine (Bonine)
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Travel Preparation


• Travel health insurance
– Medical care/Hospitalization/Evacuation
– www.insuremytrip.com
– www.quotetravelinsurance.com


• Obtaining medical care abroad
– (IAMAT – free to join)


• Awareness of travel notices


• Hand washing and hygiene


Food and Water Precautions


• Bottled water


• Selection of foods
– well-cooked and hot


• Avoidance of 
– salads, raw vegetables


– unpasteurized dairy products


– street vendors


– ice


Vector 
Precautions


• Covering exposed skin


• Insect repellent containing DEET 25 – 50%


• Treatment of outer clothing with permethrin


• Use of permethrin-impregnated bed net


• Use of insect screens over open windows


• Air conditioned rooms 


• Use of aerosol insecticide indoors


• Use of pyrethroid coils outdoors


• Inspection for ticks/bedbugs
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Bloodborne and STD Precautions


• Tattooing and body piercing


• Blood products


• Unprotected sexual activity


• Medical/Dental Tourism


Travel Emergency Kit


• Copy of medical records and extra pair of glasses


• Prescription medications


• Over-the counter medicines and supplies


– Analgesics


– Decongestant, cold medicine, cough suppressant


– Antibiotic/antifungal/hydrocortisone creams 


– Pepto-Bismol tablets, antacid


– Band-Aids, gauze bandages, tape, Ace wraps


– Insect repellant, sunscreen, lip balm


– Tweezers, scissors, thermometer


Questions?


Contact Information:
Dr. Bradford (215) 955-0860
Dr. O’Connor (215) 955-6835
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Renal Disease and Infection


(Hemo Dialysis, Peritoneal Dialysis and Transplantation)


Bridget Kelly RN-BC, MSN  


Objectives


• Describe the risk factors and incidence of infection in 
hemodialysis, peritoneal dialysis and transplant patients.


• Identify 2 risk reduction strategies that can be implemented 
to reduce the incidence of infection in hemodialysis, 
peritoneal dialysis and transplant patients.


• List (3) common causes of post transplant infection, and 
subsequent treatment options.


• Identify (2) patient education strategies that can be taught to 
decrease infection in the renal population.


Background


• In the U.S., kidney disease is the ninth leading 
cause of death.


• Diabetes and Hypertension are the most common 
causes of chronic kidney failure.


• People with kidney disease often face unique 
challenges when it comes to infection. 
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Kidney 93,132


Pancreas 1,245


Kidney/Pancreas 2,149


Liver 15,995


Intestine 256


Heart 3,262


Lung 1,619


Heart/Lung 52


National Organ Waiting List Candidates:
as of 9/1/12


Organ Procurement  and Transplantation Network, 2012


Survival 
(%)


Kidney: Deceased 
Donor


87.5
%


87.4
%


88.6
%


88.8
%


89.0
%


89.8
%


90.1
%


90.5
%


91.5
%


92.1%


Kidney: Living 
Donor


94.4
%


94.1
%


94.4
%


95.0
%


95.4
%


95.2
%


95.2
%


96.1
%


96.6
%


96.4%


Pancreas 
Transplant Alone


83.1
%


74.1
%


76.3
%


79.8
%


67.0
%


75.5
%


85.9
%


74.6
%


75.1
%


74.3%


Pancreas After 
Kidney


79.7
%


73.5
%


82.0
%


77.2
%


77.3
%


78.3
%


76.7
%


78.2
%


81.6
%


78.9%


Kidney-Pancreas: 
Kidney


91.6
%


92.4
%


91.4
%


91.6
%


92.3
%


92.2
%


93.3
%


91.8
%


93.3
%


92.6%


Kidney-Pancreas: 
Pancreas


82.3
%


82.9
%


84.5
%


84.7
%


85.2
%


84.5
%


86.4
%


83.4
%


86.1
%


86.1%


Liver: Deceased 
Donor


79.1
%


80.3
%


80.1
%


82.0
%


81.6
%


82.8
%


81.4
%


83.1
%


85.5
%


85.0%


Liver: Living 
Donor


72.8
%


77.3
%


80.7
%


80.2
%


84.4
%


84.5
%


84.4
%


86.1
%


86.9
%


90.2%


Intestine 50.3
%


69.8
%


61.9
%


70.8
%


77.9
%


77.8
%


73.5
%


70.5
%


75.4
%


74.6%


Heart 83.3
%


85.5
%


85.5
%


86.5
%


87.6
%


87.8
%


87.2
%


87.6
%


88.4
%


88.4%


Lung 73.7
%


74.8
%


75.2
%


79.2
%


81.7
%


83.0
%


81.0
%


82.9
%


80.5
%


83.0%


Heart-Lung 56.6
%


63.5
%


74.4
%


62.0
%


51.2
%


73.7
%


76.7
%


71.1
%


90.5
%


65.2%


One Year Adjusted Graft Survival by Organ and Year of Transplant


1999 2000 2001 2002 2003 2004 2005 2006 2007 2008


Scientific Registry of Transplant Patients, ( 2012)


Absolute Contraindications for Transplant


• Active Infection


• Irreversible severe CAD


• Active malignancy


• History of non compliance with no behavioral change


• Limited ability to function without adequate support system


• No insurance


• Active uncontrolled psychiatric disease


• Uncontrolled HIV or AIDS


– Special Listing considerations HIV (cd4 count, special HIV policy)


• Substance abuse within past 6 months


• Other medical conditions that could impede graft function


(No absolute age cutoff)


80 kidneys transplanted at Jefferson in 2011
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Transplant Background


There have been significant improvements in survival rates due to:


– Improved surgical technique


– Appropriate evaluation for infection risk


– Better donor screening


– Better tissue typing


– Testing for presensitization


– Therapeutic prescription


Transplant


• Infection is one of the two major complications that are 
relatively common after surgery.


• Infection is the leading cause of death in solid organ 
transplant recipients.


• Transplant recipients are most at risk for infection in the 
early postoperative period when immunosuppression doses 
are highest.


Causes of Infection Complications:


• Immunosuppression


• Pre-existing infections


• Frequent blood products transfusions


• Major surgical interventions
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How are Infection and Rejection related?


↑ Immunosuppression → ↓ Risk of Rejection


↑ Risk of Infection


↓ Immunosuppression → ↑ Risk of Rejection


↓ Risk of Infection


Infection in Solid-Organ Transplant Recipients


• The risk of infection in transplant patients is 
largely determined by the interaction of 3 factors:


1. Epidemiological exposure


2. Current preventive antimicrobial therapy 


3. The patients net state of immunosuppression


Risk Factors for Infection Post Transplant


• Pre-transplant host 
factors


• Preoperative factors


• Type of organ 
transplanted


• Perioperative factors


• Donor factors


• Immunosuppressive 
regimen


• Rejection history


• Current antimicrobial 
regimen


• Post-transplant exposure


• Onset of symptoms
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Infection Risk in Transplant Recipients


• Calcinuerin Inhibitors 
• (Cyclosporine and Tacrolimus)


• PCP and CMV


• Antimicrobial resistance 


(NEJM, 2007)


Polyomavirus Type BK Neuropathy 


• The virus disseminates to the kidneys and urinary tract where it persists 
for the life of the individual.


• 80% general population.


• Up to 10% of renal transplant patients progress to BK virus 
nephropathy (BKVN) and up to 80% of these patients lose their grafts. 


– The onset of nephritis can occur as early as several days post-
transplant to as late as 5 years.


• BKVN is associated with ureteral stenosis, interstitial nephritis and 
graft failure.


Transplantation and Infection


• It is more difficult to recognize infection in transplant 
recipients than it is in persons with normal functioning 
immune systems.


• The spectrum of potential pathogens is broad, and 
infection often progresses rapidly.


• Early and specific microbiologic diagnosis is essential 
for guiding treatment and minimizing nonessential 
drug therapy.


• Invasive diagnostic procedures are often required for 
accurate and timely diagnosis 


(NEJM, 2007)







10/12/2012


6


Risk of Infection Post Transplant


• Changes over time, particularly with modification in 
immunosuppression.


• No assays accurately measure a patients risk of infection


• The risk of infection in the transplant recipient is a 
continuous function of the interplay between these factors.


– Rejection


– Infection


– Toxixity


Common Infections after Transplantation


• First month: 


– Reactivation of herpes simplex virus


– Fungal (candida)


• Month 2-6: 


– CMV, Epstein Barr Virus, Listeria and latent herpes


– Fungal (PCP, aspergillus, cryptocoocus)


• After 6 months: 


– Upper respiratory infection, influenza and adenoviruses


– PTLD, CMV, geographic endemic fungi


Usual Sequence of Infections after Organ Transplantation
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Transplant Organ Specific Infection Sources


Kidney


• Urinary Tract Infection


• Blood stream infection


• Infections in native kidneys


• Occult abscesses


• Infections related to dialysis access devices


• Wound Infection


• Pneumonia


Types of Infections: Bacterial Infections


• Most common in the immediate post-operative 
period with Enterococci or staphylococci 
representing the most common organisms isolated.


– Other sources of infection:


• Respiratory tract


• Urinary tract and indwelling catheters


Bacterial Infections


• Due to immunosupression and long standing 
malnutrition before transplant: these patients may 
not manifest the normal signs of sepsis.


– Require:


• Frequent cultures of blood


• Frequent cultures of sputum


• Frequent cultures of urine
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Herpes virus Infections in Organ Transplant 


• Herpes virus infections remain a major cause 
of morbidity and mortality for a majority of 
transplant recipients. 


• Latent


• Infections caused by the eight human herpes 
viruses continue to challenge the clinical 
management of transplant recipients  


CMV (Human Herpes virus 5) 


• Approximately 40 to 60% of the population has 
been infected with this virus


• CMV Transmission 


• In an immunocompetent individual, primary CMV 
infections are generally asymptomatic, even among 
infants. 


• In immunosuppressed patients: CMV is a major 
cause of disease and mortality, with a symptomatic 
infection occurring in 20 to 60% of all transplant 
recipients.


CMV
• Cause of CMV infection post transplantation


• In these immunosuppressed individuals, acute 
CMV infections can lead to a CMV syndrome 
characterized by:


– Fever


– Leukopenia


– Malaise


– Arthralgia


– Macular rash 


– Invasive disease such as hepatitis or 
pneumonitis
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Treatment of CMV


• The first treatment approved for the treatment of CMV was 
Ganciclovir (Cytovene).


– First line therapy is IV ganciclovir 


• Valganciclovir (Valcyte) and Acyclovir (Zovirax) are newer drugs 
for the treatment of CMV disease in transplant recipients. 


– oral prodrugs that rapidly convert to ganciclovir, play a major 
role in the treatment and prevention of CMV infections 


– Both drugs can be administered orally and have increased oral 
bioavailability.  


– Valganciclovir is in the antiviral class of medications.


• They work by preventing the spread of CMV disease or slowing the 
growth of CMV. 


Nursing Perspective on Infection
• The key to effective treatment of infection is invoking strategies for the 


prevention and early identification of new infections. 


• An important part of nursing care is identifying the pre-transplant 
serological status of the patient and the serologies of the donor to identify 
those patients at higher risk for opportunistic infections and educate 
patients regarding their particular risk factors. 


– This includes the types of infections they are at risk for during each 
post-transplant phase.  


• It is important to stress the need for compliance with prophylaxis.


– Understanding the rationale for the drug regimen may increase 
adherence.


• Patients need to be educated regarding how to identify signs and symptoms 
of infection and when to call the transplant team. 


Critical Elements of Education on Infection


• Wash hands often.
• Notify the transplant team of temperature, signs and symptoms of infection.
• Notify the transplant team before starting antibiotics prescribed by clinicians, 


who are not part of the transplant team.
• Complete all courses of antibiotics.
• Avoid people with colds and infections.
• Avoid handling animal waste and contact with animals that roam outside.
• Do not change the bird cage or the cat litter.
• Avoid construction sites.
• Wear gloves when gardening.
• Keep vaccinations up to date.
• Avoid live vaccines, and if family members receive live vaccines, notify the 


transplant team.
• Consider food safety.
• Avoid raw meats and fish.
• Eggs should be eaten cooked.
• Wash fruits and vegetables well.
• Drink bottled water when traveling outside the United States.
• Thoroughly clean countertops.
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Peritoneal Dialysis


Infection and Peritoneal Dialysis


1.History of PD


2.Prevention of PD-related infections


3.Exit-site and tunnel infections


4.Initial presentation and management of 
peritonitis


5.Subsequent management of peritonitis 
(organism specific)


6.Future research


Peritoneal Dialysis


• Relatively simple and effective technique for the                  
treatment of End Stage Renal Disease (ESRD)


• Introduced in the late 1970’s


• PD Process


• The peritoneal membrane acts as a partially 
permeable membrane.
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PD Exchanges


• The dialysate is left for a period of time to absorb waste 
products, and is drained out through the tube and then 


discarded. 


• Ultrafiltration occurs via osmosis. 


• Peritoneal dialysis is less efficient than hemodialysis, but 
because it is carried out for a longer period of time the net effect 
in terms of removal of waste products and of salt and water are 
similar to hemodialysis. 


• Patients tend to have a more stable biochemical and fluid 
profile: owing to continuous nature. 


To help protect your privacy, PowerPoint has blocked automatic download of this picture.


PD Exchange Cycle
Diffusion: Waste


Infusion: Osmosis


•The fluid used typically contains sodium, chloride, lactate or bicarbonate and a 
high percentage of glucose to ensure hyperosmolarity.


Fill Cycle Dwell Cycle 


Drain Cycle


PD Access and Exit Site Care


• The key to successful PD is good, permanent and 
safe access to the peritoneal cavity.


• Infection remains the major source of morbidity and 
transfer to hemodialysis.


• Excellent catheter and exit site practices are 
essential in the care of the PD patient.
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Infection
• Improvements


– Flexible silicone rubber from rigid polyvinyl 
chloride.


– Swan neck catheters with two downward 
pointing segments: 


– Coil catheter: aids outflow, less prone to 
migration


– Cuffed catheter with microporous material:


– Silver catheters


PD Catheter


Types of PD Infections


• Exit Site Infection


• Tunnel Infection


• Peritonitis
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Peritonitis


Peritonitis is a generalized or localized
inflammation of the peritoneum.


� Peritoneal Dialysis 
� Colitis
� Appendicitis
� Diverticulitis


Causes of Peritonitis


Intraluminal - infections travel to the peritoneum via the catheter.


Per luminal - – bacteria entering the peritoneum via the peritoneal tract or 
tunnel.


Tran mural - bacteria enter the peritoneum through the bowel wall.


Hematogenous - infections come from the blood stream.


Transvaginal - organisms can travel through the reproductive tract.


Common Organisms


• Gram Positive:


Organism Port of Entry Information


Diptheroids Intraluminal


Periluminal


Normal Skin flora – poor hygiene / break 
in technique and poor handwashing


Enterococcus Transmural Fecal organisms, sometimes hospital 
acquired – cross contamination


Staphylococcus Aureus Intraluminal


Periluminal


Nasal Carrier


Staphylococcus Epi


(Coagulase negative staph)


Intraluminal


Periluminal


Due to break in technique (touch 
contamination)


Streptococcus Intraluminal


Periluminal


Hematogenous


Found in soil, water, vegetation and dairy 
products. Normal GI flora  and respiratory 
tracts
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Common Organisms
• Gram Negative:


Organism Port of Entry Information


Klebsiella Intraluminal


Periluminal


Normal flora of the GI tract, colonization 
of the upper respiratory tract


Proteus Species Intraluminal 


Periluminal


Transmural


Found in soil, water and sewage. Normal 
fecal flora


Pseudomonas Intraluminal


Periluminal


Found in soil and water


Serratia Intraluminal


Periluminal


Hospital acquired


Common Organisms
• Yeast:


• Mycobacterium:


Organism Port of Entry Information


Candida Albicans Intraluminal


Periluminal


Transvaginal


Diabetes, those on antibiotics at high 
risk. Moist exit sites


Organism Port of Entry Information


Mycobacterium TB Hematogenous Diagnosis: lymphocytes in PD fluid 
cell count often elevated. 


Signs and symptoms
• Inflammation at the catheter site
• Redness and pain
• +/- purulent discharge
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Tunnel Infection 


Signs and 
Symptoms:


•Redness along 
tunnel


•Purulent 
discharge


•Pain tenderness 
along tunnel


•Abscess over 
tunnel


•Exit site infection 
and or peritonitis 
present


Preoperative Care


• Bath or shower


• Abdominal hair should be clipped


• Bowel should be empty


• Bladder should be empty


• Strict asepsis


• Bactericidal scrub


• Surgeon to create a subcutaneous tunnel


Clinical Presentation of Peritonitis


• Cloudy Effluent


• Abdominal Pain


• Fever 


• Acutely declining ultrafiltration


Clinical Diagnosis
• WBC > 100/uL of which at least 


• Identification of organism on gram stain or culture


• Abdominal pain


• Cloudy effluent
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Peritonitis Key Assessments


• Perform physical exam including abdominal palpation,                     
degree and location of pain, Assess exit-site and tunnel assessment


• Send sample to laboratory for cell count with differential, gram stain 
and culture. 


• In presence of cloudy effluent with pain and/or fever:


– Initiate empiric antibiotic therapy within one hour while awaiting 
test results


• In presence of cloudy effluent, add Heparin 500 U/L to new bag until 
effluent clears (usually 48-72 hours)


• Pain management.


Peritonitis?


Patient Education about Infection and PD


• Immediately report cloudy effluent, 
abdominal pain and or fever to PD unit,


• Save drained cloudy dialysate and bring to 
clinic.


• Stress importance of obtaining specimens 
prior to beginning antibiotics.
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Intraperitoneal Antibiotics


• Add intraperitoneal antibiotics for duration of 
required therapy


• Add heparin 500u/L to each bag until clear


• Report persistent cloudiness to 
PD unit.


• Schedule retraining for technique issues.


Indications for Catheter Removal 


• If they are no longer needed


• In recurrent peritonitis without an identifiable cause


• In peritonitis due to an exit site/tunnel infection


• With an unusual causative organism of peritonitis (fungus, 
tuberculosis)


• In bowel perforation accompanied by peritonitis


• With persistent and severe pain due either to the catheter 
impinging on internal organs or during solution inflow


• When there is Dacron cuff erosion and infection


Hemodialysis
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Hemodialysis and Infection


• Hemodialysis: treatment used to remove solutes and water from the 
blood across semi permeable membrane (dialyzer)


• Success of therapy depends almost entirely on the adequacy of the 
blood flow through the dialyzer.


– Optimal Clearance of waste depends on:


• Dialysate flow rate


• Membrane permeability


• Membrane surface area


• Duration of dialysis 


• Blood flow rate 


Hemodialysis and Infection


• Dialysis patients are at increased risk for infection for many reasons:


– Immune Impairments


– Immune Protection


– Inflammatory Process


– Vascular Disease


• Dialysis patients are not only more prone to developing all of these 
types of viral infections but, when these infections do occur, they 
tend to be more severe.


Hemodialysis and Infection


• Dialysis patients have an increased incidence of 
viral and fungal infections (influenza, shingles 
and hepatitis). 


• Fungal infections are more common in dialysis 
patients than in the general population.
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Hemodialysis and Infection


• Patients with kidney failure are more prone to developing urinary 
tract infections (UTIs):


– The normal act of passing urine tends to flush out the urinary 
tract of infectious agents so they cannot gain a foothold and cause 
problems.


– Once the kidneys fail and the production of urine is decreased, 
this normal flushing action is gone (oliguria and anuria). 


– UTIs usually are caused by bacteria which normally inhabit the 
bowel and spread to the urinary tract by local extension.


– Patients with renal failure have other urinary tract abnormalities 
which make them more prone to developing UTIs:


Types of Access
• Percutaneous Access: jugular, subclavian and femoral lines 


(temporary or permanent)


• Arteriovenous Fistulae (AVF) and Arteriovenous Grafts


– AVF preferred with ESRD patients: evidence of long term 
patency, improved flow rates and fewer complications


– AVF created during surgery to anastomose an artery and a vein


• Most commonly: Radial artery and the cephalic vein


• As a result of the anastomosis: blood from the artery is forced 
into the vein where it flows in a retrograde direction


• The increased blood flow and pressure cause the vein to 
thicken and dilate


• Blood flow up to 800-1000ml/min can be achieved 


Inherent Problem


• Hemodialysis catheters are literally infections waiting to happen 
because they involve:


1. a foreign body, 


2. a persistent opening through the skin through which bacteria can 
travel


3. a patient whose ability to fight infections is impaired. 


• As a result, patients with dialysis catheters are strongly encouraged 
to have a more permanent vascular access, such as a graft or fistula, 
placed so that the catheter can be removed and the risk of infection 
decreased.
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Sites of Hemodialysis Infections


• Line Infections


• Blood Stream Infections


AVF vs. AV Grafts


• AV grafts are less likely to become infected than catheters but, 
because they are composed of plastic and not natural human tissue, 
they are more likely to become infected than AV fistulas. 


• AV fistulas are the preferred permanent hemodialysis vascular 
access. 


• When AV grafts become infected, it is usually because the formation 
of a hematoma (leakage of blood usually from a needle puncture site 
under the skin) has become infected and that infection spreads to the 
graft material nearby.


• Although an infected hematoma can often be treated effectively with 
antibiotics, once the infection has spread to the graft material itself, 
the graft must be removed for the infection to be eradicated.


AV Fistula
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AV Graft


Infections from HD


• The spread of infectious agents from the dialysis machine or 
procedure to the kidney patient is unusual in the setting of current 
infection control policies but does rarely occur. 


• Infections related to the dialysis treatment, although unusual, 
generally occur during the put-on or take-off process.  


– Therefore sterile technique is a fundamental to be used during the 
beginning and ending of dialysis treatment.


Protection against HD Infections


• The best defense against infection is Education: 


– Be aware of the increased risk and recognize the earliest signs of 
infections so they can be treated effectively. 


– Many dialysis patients do not develop a fever when they are 
infected, so it is important to recognize otherwise unexplained 
symptoms such as unusual fatigue, loss of appetite, nausea, 
vomiting and changes in mental activity.


– Dialysis patients should avoid the prolonged use of hemodialysis 
catheters because they are associated with frequent and serious 
infections.







10/12/2012


22


QUESTIONS?
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BED BUGS


October 15, 2012


How Are Bed Bugs Spread


• Bed bugs live in articles of furniture, clothing or bedding , so they or 
their eggs may be present in used furniture or clothing


• They spread by crawling and may contaminate multiple rooms in a 
home


• They may also be present in boxes, suitcases, or other goods that are 
moved from residence to residence or from hotel to home


Where are Bed Bugs Found


• Bed Bugs prefer to hide close to where people sleep: Bed Frames, 
Mattresses, Head Boards, Box Springs


• Cracks in wallpaper


• Curtains


• Upholstered Furniture
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Where are Bed Bugs Found (Cont’d)


• Edges of Carpets


• Corners Inside Dressers and Other Furniture


• Behind Plugs and Switch Plates


• Closets or storage areas where clothing is kept


• Door moldings


Where are Bed Bugs Found


• Under Telephones, Clock Radios


• Televisions


• Picture Frames


• Wall Mirrors


Where Are Bed Bugs Found (cont’d) 


• Bed bugs have also been found in:


– Movie Theaters


– Hotels


– Office buildings


– Hospitals
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Where are Bed Bugs Found (cont’d)


• Laundries


• Homeless Shelters


• Transportation Vehicles


• And other locations where people congregate


Eggs, Nymphs, & Adults Beneath 
Carpet Edge


Bed Bugs on a Headboard
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Bed Bug Infested Mattresses


Signs of Bed Bugs in a Bed Frame


Preventing Bed Bug Infestations


• Look for Physical Signs of Bed Bugs:


– Small dark spots which are bed bug excrement


– Eggs and eggshells, which are tiny and white (about 1mm)


– Skins that nymphs shed as they grow larger


– Rusty or reddish stains on bed sheets or mattresses caused by bed 
bugs being crushed
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Preventing Bed Bug Infestations (cont’d)


• Check all secondhand furniture, beds, and couches  for any physical 
signs of bed bug infestation


• Use a protective cover that encases mattresses and box springs; be sure 
to check them regularly for any holes or tears


• When trying on clothes at a store make sure to not place your clothes 
on the floor or chair that is available; ALWAYS use the hooks 
provided


How to Protect Yourself While Traveling 


• During Hotel stays, use luggage racks to hold your suitcase instead of 
placing them on the floor or beds


• Check the mattress and headboard before sleeping


• Keep all luggage zipped


Treating Bed Bug Infestations


• Combining chemical and non-chemical treatments in a unified 
approach is the best way to control bed bugs.  This approach is called 
Integrated Pest Management (IPM).  


• IPM programs use current, comprehensive information on the life 
cycles of pests and their interaction with the environment combined 
with available pest control methods like pesticides.







10/12/2012


6


Non-Chemical Treatments


• Should be used as Management tools only!


• Put all bedding and clothing in the dryer at high temperatures to kill 
bed bugs


• Heat infested articles to at least 113 degrees Fahrenheit for 1 hour.  
The higher the temperature, the shorter the time needed to kill bed 
bugs at all life stages


Non-Chemical Treatments (cont’d)


• Use mattress, box spring, and pillow encasements to trap bed bugs and 
help detect infestations


• It is highly recommended to throw out infested mattresses and box 
springs


• Vacuuming; make sure to use one with a disposable dust bag – the 
contents must then be sealed in a plastic bag and disposed of properly


Non-Chemical Methods (cont’d)


• Steam: particularly effective as it kills ALL life stages of the bed bug, 
including the egg.  Steam treatments can be very time consuming so 
they should always be used with insecticides for better long-term 
control


• Freezing: has the advantage that heat sensitive materials will not be 
damaged.  Place the small item loosely into a bag and put into a freezer 
operating at approximately -20 degrees C for a minimum of 10 hours
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Chemical Treatments


• Insecticidal Dusts:


– Work by wearing away the waxy exterior of a bed bug, which 
causes it to dry out and die quickly


– They are placed in crevices or behind such things as walls, light 
switches and cover plates for electrical outlets


– Silica Powder is one of the most common used insecticidal dusts


Chemical Treatments (cont’d)


• Contact Insecticides:


– A neurotoxin that works by exciting and paralyzing an insect’s 
nerves; this happens to the bed bugs after they come in direct 
contact with the product or residue from the product


– Fall under the class of insecticides known as pyrethroids


– Common pyrethroids: Deltamethrin, Cyfluthrin, Cypermethrin, 
Permethrin, and Pyrethrum


Chemical Treatments (cont’d)


• Insect Growth Regulators:


– Also known as IGRs, can work but they don’t kill bed bugs 
quickly. 


– An IGR prevents bed bugs from reaching maturity and 
reproducing.


– Common IGRs: Hydroprene, Pyriproxifen


– Exterminators will typically use IGRs in addition to other types 
of insecticides
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Thomas Jefferson University Hospital Bed 
Bug Policy


Spotting the Signs


• Bed Bugs are typically hiding during the day and difficult to spot; look 
for tiny, rust colored stains on mattress seams, ceilings, under seat 
cushions and behind headboards


• Keep an eye out for potential hiding places, such as buckling wallpaper 
or carpet, or conditions that attract bed bugs like heat or moisture


• Report such issues to Environmental Services Immediately!!!


Bed Bugs Found on Patient, Clothing or 
Personal Items with or Without Bites


• 1.) Enter order for Contact Precautions


• 2.) Charge Nurse to notify Environmental Supervisor and Bed 
Management.  Room is to be blocked for admission by Bed 
Management until Environmental Supervisor arrives


• 3.) Environmental Supervisor is to contact Exterminator 


• 4.) If there is a roommate, examine for any signs of bed bug infestation 
and if NO activity, transfer roommate







10/12/2012


9


Bed Bugs Found on Patient, Clothing, Personal 
Items With or Without Bites (cont’d)


• 5.) If possible save bug in a specimen cup for identification by 
environmental supervisor and/or exterminator


• 6.) Bathe patient immediately with soap and water and place patient in 
a new gown.  If patient is fully ambulatory have them shower.  Place 
patient on new bed surface (ex: bed, stretcher)and transfer them to a 
new room


• 7.) Do Not remove actively infested furniture including bed surface, 
until Environmental Supervisor and/or Exterminator inspects and 
decontaminates furnishing and room


Bed Bugs Found on Patient, Clothing, Personal 
Items With or Without Bites (cont’d)


• 8.) Patient’s belongings (clothes, shoes, bags) are double bagged and 
tightly sealed with tape labeled “Do Not Open” and if possible, sent 
home with family/caregiver for home laundering


• 9.) Environmental Services to bag and tightly seal all trash in special 
durable bag


• 10.) Bedding, linen and curtains should be contained and removed as 
soon as possible to be laundered


Bed Bugs Found on Patient, Clothing, Personal 
Items with or without Bites (cont’d)


• 11.) Environmental Supervisor to notify Bed Management when room 
has been cleaned and cleared by Exterminator


• 12. ) Isolation may be discontinued when the patient has been bathed 
and no further evidence of infestation is observed for at least 24 hours 


• 13.) Patient’s personal belongings can remain double bagged for 
remainder of stay
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Treatment of Patient Rooms


• Highly recommended  that mattresses be disposed of


• All curtains need to be removed


• TJUH Uses Western Pest Services – Their Toolbox Includes:


– Sterifab


– Steam


– Residual Insecticides


– Vacuum
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What is an Infection 
Control Practitioner?


Amanda Melendez, MPH, CIC


Infection Control Manager


Thomas Jefferson University Hospitals


Objectives


• Understand what Infection Control is


• Verbalize the history of Infection Control


• Explain what an Infection Control Practitioner does


• Understand how public reporting has changed 
Infection Control


What is Infection Control


• Identifying and reducing the risk of infections developing or 
spreading


– Hand Hygiene


– Standard Precautions


– Isolation Precautions


– Bundles
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History of Infection Control 


• Pre 1800:  Early efforts at wound prophylaxis


• 1800-1940: Nightingale, Semmelweis, Lister, Pasteur


• 1940-1960: Antibiotic era begins, Staph. aureus nursery outbreaks, hygiene 
focus


• 1960-1970’s: Documenting need for infection control programs, 
surveillance begins


• 1980’s: Focus on patient care practices, intensive care units, resistant 
organisms, HIV 


• 1990’s: Hospital Epidemiology = Infection control, quality improvement 
and economics


• 2000’s: Healthcare system epidemiology and public reporting


Organization of Infection Control 
Here at Jefferson
• Infection Control Officer – Dr. Phyllis Flomenberg


• Infection Control Manager – Amanda Melendez


• Infection Control Practitioners


– Bobette Glenn


– Mary Ehly


– Robert Rossi


– Marissa Coulter


– Cathleen Strzalka


– Sara Townsend


• Data Analyst – Julie Jacobs


• Administrative Secretary – Marcella Keel
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Responsibilities of Infection Control Practitioners


• Surveillance of hospital acquired infections


• Public reporting of all hospital acquired infections


• Outbreak investigation and exposures


• Develop policies and procedures


• Education of hospital staff on infection control


• Rounding


• Meetings


Translation of Responsibilities


• Surveillance of hospital acquired infections
– The Centers of Disease Control and Prevention 


(CDC) National Health Safety Network (NHSN)


– Pennsylvania’s Act 52 – reporting of ALL hospital 
acquired infections


– The Joint Commission 


• NPSG


• Infection Control Standards
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The Joint Commission


• National Patient Safety Goal #7: Reduce the risk of health care-
associated infections


– Hand hygiene – set goals and improve


– Prevent MDRO infections– MRSA, VRE, MDRGN, C.diff


– Prevent CLABSIs – education, follow the buddle, and provide data


– Prevent SSIs – educate, SCIP, provide data


– Prevent CAUTI – new goal – limit the use and duration of use


The Joint Commission


• Standards


– Responsible person that oversees IC


– Resources are allocated


– Risks are identified and then goals are set


– Has, implements, and evaluated the Infection Control plan


– Plan for influx of infectious patients


– Reduces risk of infections associated with medical equipment, devices, and 
supplies


– Prevents transmission of infectious diseases among patients, LIPs, and staff


– Offers flu vaccine


Public Reporting and Exposures


• We are mandated to report certain communicable 
diseases to the department of health
– The Microbiology Lab sends the reports for all communicable diseases 


to the health departments


– Infection Control follows-up on all AFB positive cases and diseases such 
as Measles


• Exposure May 2012


• If you were exposed to a positive TB patient do you want the process is?
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Policies and Procedures


• Where is the Isolation and Infection Control Manual?


http://tjuh4.jeffersonhospital.org/isolation/index.cfm


• Infection Control reviews ALL hospital and departmental Infection 


Education


• Annual Healthstream –
– Standard and transmission based precautions


– National Patient Safety Goal #7


– Device related infection prevention


• New policies and procedures or protocol education
– Neurosurgery and spine surgery protocols


• Cleaning of equipment inservices


• Just in time education
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Rounding


• ICPs round on the units are look to make 


sure staff are following isolation precautions


• We round every Thursday in the OR at 7:00 to look 
for compliance to Infection Control Standards


• We round twice a year with Environment of Care 
Committee to check compliance


• Monitor compliance with cleaning of medical 
equipment 


Meetings


• Infection Control Committee


– All surveillance reports are reported at this committee


– Then they can be shared at various other meetings – working groups, 
sent to chairs, and reported up to the Medical Executive Committee


• Hand Hygiene Task Force


• ICRA


• Products


• Working groups


– Spine


– C. diff


– Critical Care and BMTU


– Device related working groups – CLABSI, VAP, CAUTI


Meetings


• Co-management meetings


• Disease specific meetings


• Environment of Care Committee


• Haz Mat sub-committee


• OR EOC meeting


• Nurse Resource Group
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ALL HANDS ON DECK!
A Multi-Disciplinary Approach 


to Preventing Hospital 
Acquired Infections


Niels D. Martin, MD, FACS
Assistant Professor of Surgery
Thomas Jefferson University


Disclosures


Conflicts of Interest


• none


My Credentials


• Boarded in SCC


• Surgical Intensivist


• Chair, subcommittee for 
CVC care


• VAP working group


• NSQIP


“Healthcare Associated” 
Infections


• CDC Definition
 Infections caused by a wide variety of common and 


unusual bacteria, fungi, and viruses during the 
course of receiving medical care


 As our ability to prevent HAIs grows, these 
infections are increasingly unacceptable


 This includes traditional hospital settings as well as 
outpatient surgery centers, long-term care facilities, 
rehabilitation centers, and community clinics


http://www.cdc.gov/hai/index.html







10/12/2012


2


Overview
• Hospital Acquired Infections


 Common offenders


 Types & Etiologies


 National data


• The “Jefferson Experience”
 SSI


 VAP


 CLABSI
– Timeline of interventions


• What can you do?


• Future directions


Most Common “HAI”


• Central Venous Catheter (CVC)


• Ventilator-associated Pneumonia (VAP)


• Catheter-associated UTI (CAUTI)


• Clostridium difficile Infection (C.diff)


• Surgical Site Infection (SSI)


Two-thirds of all HAIs


Annual U.S. Direct Hospital Cost 
of Treating HAIs


March 2009 – R. Douglas Scott – Economist – CDC&P


Adjusted for consumer price index / inflation


 Inpatient hospital services
– $35.7 to $45 Billion


 Extrapolated “range of effectiveness” of 
possible infection control interventions


 Inpatient hospital services
– $25 to $31.5 Billion
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Study Methods
2009 Scott Report on Direct Medical Costs
http://www.cdc.gov/HAI/pdfs/hai/Scott_CostPaper.pdf


• Systematic Review
Based on:
 Systematic reviews


 Larger, hospital-wide studies


• Stratified by type


• CPI’ed to 2007 dollars


Social Costs of HAIs


http://www.cdc.gov/HAI/pdfs/hai/Scott_CostPaper.pdf


Estimated Number of HAIs by 
Site of Infection


http://www.cdc.gov/HAI/pdfs/hai/Scott_CostPaper.pdf
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2007 Average Attributable Per 
Patient Cost by Site of HAI


http://www.cdc.gov/HAI/pdfs/hai/Scott_CostPaper.pdf


2007 Aggregate Cost by Site of HAI 


http://www.cdc.gov/HAI/pdfs/hai/Scott_CostPaper.pdf


______________________
Grand Total: $35.7 - $45.0


(Billion)


Range of Estimated Direct Medical 
Cost of All HAIs Adjusted by the 


Preventable Proportion


http://www.cdc.gov/HAI/pdfs/hai/Scott_CostPaper.pdf
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Implications


• Medicare


• Medicaid


• 3rd Party payers


• Complications
 Preventable


• ↑ Reluctance to pay


Penna. Act 52


• Must report all health care associated infections as 
serious events


• Will not reimburse at higher DRG rate for certain 
hospital acquired complications


Retained FB, air embolism, cath. assoc.UTI, blood 
incompatability, pressure ulcers, venous cath. 
Infections, mediastinitis post CABG, and hosp. 
acquired injuries.


• Quality improvement payment (2009) for 10% 
reduction in health care associated infections 
compared to prior year


Common Hospital Acquired 
Organisms


• Acinetobacter


• Clostridium difficile


• Enterobacteraceae


• Influenza


• Klebsiella


• MSSA / MRSA


• Mycobacterium


• VRE
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TJUH Data


Thomas Jefferson University 
Hospital


• 957 Beds


• 46k admissions


• 7 adult ICU’s


• Infection Control 
program


Infection Control at TJUH


• CDC’s National Healthcare Safety Network


• Real-time data collection


• Microbiology data correlated to vascular 
access, duration of ventilator, other 
documentation


• Final verification via IC director
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Surgical Site Infections


National Surgical Quality 
Improvement Program (NSQIP)


• An outcomes based


• Risk adjusted 


• Peer directed


• Measure and improve 
outcomes


General Surgery                        
Surgical Site Infection


Observed rate: 8.82%  
Expected Rate: 5.75%  
O/E Ratio: 1.53     
Status: Needs 
Improvement 
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Using NSQIP Data for 
Performance Improvement


• Analyze data at regular intervals
• Slice data various ways to identify potential 


trends/issues
• Drill down into case details 
• Make recommendations for Performance 


Improvement
• Develop Surgical Care Committee


Surgical Care Committee “A-Team”
• NSQIP team


• Surgeons


 All disciplines


• Anesthesiologists


• Nursing Research


• Pharmacy


• Product Procurement


• Infection Control


• Operating Room 
Administration


• Hospital Admin
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In close to 4000 patients in two groups in eight different hospitals
Mortality went from 1.5% to 0.8% (P=0.003)


Morbidity went from 11.0% to 7.0%(P<0.001)


Clinical Pathway to reduce SSI


• Preoperative Factors
• 1. Smoking Cessation - Category IB
• 2. Remote Infection – Category IA
• 3. Antiseptic Shower – Category IB
• 4. Approp preop Abx, redose intraop – Category IA
• Intraoperative/Postop Factors
• 1. No razor skin shave – Category IA
• 2. Chlorhexadine skin prep – Category IB
• 3. Normothermia – Kurz et al. NEJM 1996; 334(19): 1209-15
• 4. Glycemic control – Blondett et al. Curr Opin Crit Care 


2007; 13(4): 421-7.
• 5. Maintain high FiO2: Grief et al. NEJM 2000; 342(3): 161-7.  


Belda et al. JAMA 2005; 294(16): 2035-2973


Jefferson Surgical bundle
• Pre-op smoking cessation


• Absence of remote infection


• Pre-admission antiseptic skin preparation


• Peri-op antibiotic administration


• Pre and post-op briefing


• Clipper and chlorhexadine skin prep


• Intra-op wound edge protection


• Glycemic and temp control


• DVT and β blocker
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Ventilator Associated Pneumonia


Mechanical Ventilation


The basic principles of ventilator design and management 
were based on non-parenchymal respiratory failure, i.e. Polio
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The Issues at Hand


• Acute Lung Injury
• Acute Respiratory Distress Syndrome 


(ARDS)
Inflammatory lung edema
 Loss of compliance


– hypoxemia


• Ventilator Induced Lung Injury (VILI)


Ventilator Induced Lung Injury


• Barotrauma
High intrathoracic pressures causes parenchymal stress or rupture


• Atelectrauma
Local injury from intra-tidal opening and closing (repetitive 
shearing forces)


• Biotrauma
Inflammatory reaction of the lung to non-physiologic stress


• Volutrauma
Excessive stretch of the aveoli


• Oxygen toxicity


Gattinoni et al.  JAMA 2008; 299:691-693


Goals of “Advanced” Ventilation


• Avoid extension of lung injury


• Minimize oxygen toxicity
Use mean airway pressure


• Recruit alveoli
Use mean airway pressure (PEEP or I-time)


• Minimize mean airway pressures


• Prevent atelectasis


• Use sedation and paralysis judiciously
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Lung Protective Strategies


Luecke T. CCM 2005; 33: S155


VAP Working Group “Dream Team”


• December 2006


• Literature review


• Best practices


 Care bundle


• Multi-disciplinary


• All stakeholders


• Institution-wide


• Full support from 
administration


VAP Interventions
Order Set


 HOB > 30°


 Sedation Vacations


 Daily readiness to 
wean


 PUD prophylaxis


 Oral care


– (chlorhexidine)


– Shared 
responsibility


• Electronic documentation & 
Tracking


• Monthly compliance reporting


• Global education


• Hi/Lo tubes


• Preferential mini-BAL
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Thomas Jefferson University Hospital
Special Care Unit VAP Rates  2006-2010
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Formation of VAP Team


All bundle elements implemented


Electronic documentation started


Comprehensive interdisciplinary education


Audit of bundle adherence


Figure 3  


Cost Analysis


• 2010 TJUH data


• $4,220 per day 


(average, on the day following VAP Dx)


• VAP = 6.2 days*
(Safdar et al. Crit Care Med, 2005; 33: 2184-2193)


• Thus, each VAP at TJUH costs: $26,164


TJUH Calculated VAP Costs & Savings
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Central Line Associated Blood 
Stream Infection 


CVC Working Group


• December 2006


• Literature review


• Best practices


 Care bundle


• Multi-disciplinary


• All stakeholders


 Surgery


 Anesthesia 


• Institution-wide


• Full support from 
administration


Benchmarks


• PA Cost Containment Council


• University Healthsystem Consortium (UHC)


• National Database of Nursing Quality 
Indicators
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Routes of Contamination


• Skin
 Insertion site, suture sites


Bandage integrity


• Intra-luminal
 IV solutions, TPN, etc


 IV disconnects


• Blood stream contamination
 Secondary


CLABSI Interventions


• Kit change
 Large drape


Chlorhexidine
skin prep


 Suture-less 
stabilization


• Chlorhexidine
patch


• Education
 ↓ femoral lines


Nursing presence 
& empowerment


• Nursing Care
 “Scrub the hub”


 ↓ blood sampling


 TPN dedication


 Snap gowns


Thomas Jefferson University Hospital 


Special Care Unit CLABSI Rates: Calendar Years 2005-2010
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Phase 1:  Recognition


P
Phase 2:  Implementation Phase 3: Maintenance


Pocket card; w eb-based 
RN learning; CVC 
competency; medical 
education module


Skills Fair: 
all RNs observed 


doing CVC care


IV Care Fair--all campuses
Unit-based "team up" initiative
Focus on preventing intraluminal contamination


CVC Update--all staff
Infection Control Fair 
Web-based education


Minimize blood 
draw ing f rom lines 


Ancillary department 
training 


Self-learning module 
for annual education


CVC Working 
Group formed 


Neutral CVC  
caps


CVC insertion 
checklist


TPN labeled caps


Patient ed brochure;
Snap shoulder gow ns


Electronic reminders to 
remove CVC promptly


 3rd party payor 
insentives HAP/CUSP Project


Peter Pronovost:
 Patient Safety  Retreat


Daily goal sheets


CEO CLABSI Update 
New sletter


Key:  Educational Programs
         Interventions







10/12/2012


17


Cost Analysis


• 2010 TJUH data


• $3,444 per day (mean)


(on the day following CLABSI Dx)


• CLABSI = 7 days*
(Pittet et al.  JAMA 1994; 272:1819-1820)


• Thus, each CLABSI at TJUH costs: $24,108


General Interventions
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Indirect Interventions


• Nutritional support


• Environmental Services


• Physical Therapy


• Occupational Therapy


• Many Others (Global Institution)


Nutrition – Gut Biology and 
Immuno-modulation


• Loss of IgA


• Ineffective MALT


• Pro-inflammatory 
cytokines
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Bacterial Translocation
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Early vs. Late Enteral Nutrition


• Marik et al.  (meta-analysis)


Feeds within 36 hours or beyond 36 
hours
 55% reduction in overall infection rates 


(p=0.0006)


Decreased LOS by 2.2 days (p=o.0004)


Decreased mortality by 48% (p=0.08)  
Marik et al.  2001 Crit Care Med 29:2264-2270


Summary


• HAI are preventable!


• HAI add morbidity and mortality


• HAI cost a lot of money
 Patient


 Payer


Us


• EVERYONE is responsible


Summary


• Remember your best practices


• Attention to detail


• Speak up


• Wash your hands!
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Discussion
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C. DIFFICILE UPDATE 2012


Phyllis Flomenberg MD


Case 1


 34 yo male presented to ED in 
respiratory distress due to large 
mediastinal mass.  Patient intubated 
and NG tube placed


 Day 2 – Bx reveals lymphoma
 Day 3 – Chemotherapy started
 Day 5 – Abdomen distended, liquid 


stools


Case - continued


 Day 12 – Neutropenic and febrile.  
Broad spectrum IV antibiotics started.


 Day 15 – Fever persists.  Increased 
abdominal distension, diarrhea.  
– Abdominal CT reveals diffuse colitis
– C. difficile toxin positive
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Outcome


 Day 16 – Pt taken to OR for subtotal 
colectomy.  
– Pt expires on OR table.


Questions


 How did this patient acquire C. difficile
infection?


 Was this infection preventable?
 Was this patient managed 


appropriately?


Clostridium Difficile


 Up to 20% of hospitalized patients 
may become colonized
– Colonization promoted by disruption of 


normal flora by antibiotics


 2/3 of colonized patients remain 
asymptomatic
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C. Difficile and Risk 
Factors
 Anaerobic gm+ rod


– Toxins A and B
– Spores


 Risk factors
– Antibiotic exposure
– Old age
– GI surgery
– Immunosuppression


Clostridium Difficile
Update
 Increased rates of C. difficile globally 


since 2000 
 Increase rates of complications 


associated with new epidemic strain
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Case 2


 70 year old man presents with watery 
diarrhea, abdominal pain, and fever to 
1010F.  


 He had recently been hospitalized with 
pneumonia and completed a course of 
Avelox 1 week ago.


Testing and Isolation


2 Blood cultures, urine culture, and C. 
difficile assay are ordered.   Which of 
the following statements is true?


A. Send 3 stool samples for C. diff assay
B. C. diff assay usually takes 3 days
C. Wait for result to order Enteric Precautions
D. Change gloves between tasks in pt room
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Diagnosis


 C. difficile EIAs for 
antigen and toxins 
A & B
– Rapid
– Antigen is sensitive 


but NOT specific
– Toxin is specific but 


NOT sensitive


Diagnosis


 Tissue culture 
Cytotoxin assay for 
toxin B
– More sensitive and 


specific
– Labor intensive
– Takes 48-72 hrs


2-step Testing Protocol: 
Step 1
 Screen stool with rapid C. diff EIAs for 


antigen and toxin
– Automatically orders Enteric precautions


 If Ag+, toxin+, confirms diagnosis in 
pt w compatible sx


 If Ag-, toxin-, diagnosis unlikely (high 
negative predictive value)
– NO need to routinely repeat test x3
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2-step Testing Protocol


Step 2:
 If antigen+, rapid toxin-, lab 


automatically performs Cytotoxin
assay
– Approx. 50% of samples are Cytotoxin


positive


Testing Update


 Lab switched 2nd step from Cytotoxin
assay to PCR in Jan 2012
– C Difficile Molecular DNA assay for toxin B
– More sensitive than cytotoxin


Infection Control Issues


 C. difficile infection leads to extensive
patient room contamination


 C. difficile spores survive on environment 
for months!


 Spores are resistant to most disinfectants
– Use Bleach to disinfect rooms
– Wear gloves and wash hands with soap and 


water – Etoh rubs are NOT active vs spores!
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The Inanimate Environment Can 
Facilitate Transmission


~ Contaminated surfaces increase cross-transmission ~
Abstract: The Risk of Hand and Glove Contamination after Contact with a 
VRE (+) Patient Environment.  Hayden M, ICAAC, 2001, Chicago, IL.


X represents VRE culture positive sites


Testing and Isolation


2 Blood cultures, urine culture, and C. 
difficile assay are ordered.   Which of 
the following statements is true?


A. Send 3 stool samples for C. diff assay
B. C. diff assay usually takes 3 days
C. Wait for result to order Enteric Precautions
D. Change gloves between tasks in pt room


Testing and Isolation


2 Blood cultures, urine culture, and C. 
difficile assay are ordered.   Which of 
the following statements is true?


A. Send 3 stool samples for C. diff assay
B. C. diff assay usually takes 3 days
C. Wait for result to order Enteric Precautions
D. Change gloves between tasks in pt room
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Testing and Treatment


Empiric rx w oral metronidazole 500 mg 
q8h is prescribed.  Which of the 
following statements is true?


A. Always give first dose STAT
B. Start first dose as routine scheduled med and send 


stool sample next morning
C. Obtain stool for C. diff assay before first dose
D. If poor response, change to IV metronidazole


Testing and Treatment


Empiric rx w oral metronidazole 500 mg 
q8h is prescribed.  Which of the 
following statements is true?


A. Always give first dose STAT
B. Start first dose as routine scheduled med and send        


stool sample next morning
C. 
D. If poor response, change to IV metronidazole


Obtain stool for C. diff assay before first dose


C. Difficile Testing Caveat


 Empiric treatment for => 24 hrs can 
cause a false negative toxin assay


 Important to collect stool prior to rx!
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Treatment of C. Difficile
Infections
 D/c unnecessary antibiotics
 Use oral rx for C. difficile – need to 


deliver into lumen of lower GI tract 
– Oral metronidazole for mild disease
– Oral vancomycin for moderate – severe 


disease


Complications of C. 
difficile infections
 Refractory infection can lead to toxic 


megacolon, colon perforation, death
 15 – 25% of patients relapse


– Risk factors include immunosuppression, 
continued exposure to antibiotics


How to Prevent C. 
Difficile Infections?
 LIMIT use of antibiotics


– Antibiotic exposure is most important risk 
factor!
 Esp. 3rd gen cephalosporins, clindamycin, 


quinolones
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How to Prevent C. 
Difficile Transmission?
 Strictly adhere to Enteric Precautions


– Must wear gloves and gown
– Change gloves between tasks in pt room
– Must wash hands with soap and water
– Continue pt isolation until discharged


 Vigorously disinfect pt room and 
equipment


EVS Interventions


 Targeted education about C. difficile
 Hand hygiene observations
 AccuPoint surveillance and direct 


feedback
– High-touch surface samples collected with 


swabs
– Organic matter measured via 


bioluminescence


How can you help?


 Promptly notify EVS supervisor, IC 
about EVS issues


 All nursing units need to have a 
process to clean pt equipment that 
EVS does not cover e.g. MAPs, 
AccuChecks, code carts
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New epidemic C. Difficile
strain 
 Global  rates of C. difficile since 2000
 Assoc. with  complication rate 


– Many have polymorphisms/deletions in 
regulatory gene tcdC   toxin
production


– Express novel binary toxin
– No evidence of metronidazole R


Issues


 TJUH rates of C. difficile -associated 
diarrhea  in 2007


 New epidemic strain present at TJUH
 C. difficile spores are resistant to most 


disinfectants, including ETOH


Hand Hygiene in Enteric 
Isolation Rooms
 47 HCW observations Jan-Mar 2007


– Hand hygiene prior 9 (19%)
– Gloves used 16 (34%)
– Hand hygiene after 16 (34%)
– Complete adherence 9 (19%)
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Interventions


 Hand hygiene campaign
 Bleach-containing wipes to clean all patient 


rooms
 New yellow ENTERIC isolation signs
 Mandatory use of gowns (in addition to 


gloves) with Enteric Precautions
 Isolation carts 
 Notify EVS about all new C. difficile cases


Rate  from 19.4 cases/ 10,000 patient days (365 infections) in 
2007 to 9.6 in 2009 (160 infections).  NO further improvement.
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Treatment of C. Difficile
Disease
 Stop unnecessary antibiotics
 Start po metronidazole 500 mg tid
 Closely monitor patient 


– Epidemic strain may respond less well
– Increased risk of complications such as 


toxic megacolon


Treatment Issues


 If poor response at 48 -72 hr, switch 
to po vancomycin 125 mg qid


 If severe disease, START with po 
vancomycin


IDSA C. Difficile Treatment 
Guidelines 2010


 Mild-to-moderate disease
– Metronidazole 500 mg po tid for 10 -14 d


 Severe (WBC >15k or >1.5x  creatinine)
– Vancomycin 125 mg po qid for 10 -14 d


 Severe, complicated ( BP, ileus, 
megacolon)*
– Vancomycin 500 mg po qid +/- metronidazole 


500 mg IV q8h
– Give Vancomycin enema if ileus present


*Consider colectomy, especially if WBC >50k, lactate >5
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Complications of C. difficile
infections


 15 – 25% of patients relapse
– Risk factors include immunosuppression, 


continued exposure to antibiotics


 Re-treatment with po metronidazole 
or vancomycin is usually successful


Some patients have 
multiple relapses


 Treat with po vancomycin for prolonged 
course


 Prolonged vancomycin with slow taper
 Vancomycin plus rifampin
 Vancomycin followed by Rifaximin
 Adjuncts


– Bile acid resins
– IV immunoglobulin


Treatment Update 1


 Prior studies suggest that antibody response 
to toxin helps protect against disease 


 Investigational monoclonal antibodies vs 
toxins A and B in combination w vancomycin 
compared to vancomycin alone1


– Response rates noninferior 
– Combination rx  relapse rate compared to 


vancomycin alone


1Lowy I et al, NEJM 2010;362:197
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Treatment Update 2


 New nonabsorbable antibiotic fidaxomycin
– Limited activity vs normal gut flora


 Randomized over 600 patients to treatment 
with either fidaxomycin or  vancomycin 
alone1


– Response rates comparable
– Fidaxomycin  relapse rate compared to 


vancomycin (13% vs 24%, P=0.005)


1Louie TJ et al, NEJM 2011;364:422.


Fidaxomicin vs 
Vancomycin Outcomes*


*Caveat: NO difference in recurrence rate among patients with 
epidemic strain (24% each)!


Other Interventions 
under Investigation
 Probiotics


– Studies inconclusive
– Small risk of bacteremia (Lactobacillus) or 


fungemia (Saccharomyces) so avoid use in 
immunosuppressed pts, ICU pts


 Toxin vaccines
 Fecal transplant


– Case reports showing benefit in pts with multiple 
relapses
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Prevention of C. difficile
Disease
 Antibiotic exposure is most important 


risk factor!
– Old age, GI surgery, immunosuppression 


increase risk for disease


 Recommend LIMIT use of antibiotics
– Esp. 3rd gen cephalosporins, clindamycin, 


quinolones


Back to Case 1


 34 yo male presented to ED in respiratory 
distress due to large mediastinal mass.  
Patient intubated and transferred to ICU.  
NG tube placed.
– Past medical hx - none


 Day 3 – Chemotherapy started for 
lymphoma 


 Day 5 – Abdominal distention, liquid stool
 Day 12 – IV Abx started for neutropenic 


fever


Case - continued


 Day 15 – Fever persists.  Increased 
abdominal distension, diarrhea.  
– C. difficile toxin positive
– Oral vancomycin and IV metronizadole 


started


 Day 16 – Pt taken to OR for subtotal 
colectomy.  Expires on table.
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Questions


 How did this patient acquire C. difficile
infection?


 Was this infection preventable?
 Was this patient managed 


appropriately?


Question 1


How did patient most likely acquire 
C. difficile infection?


A. Colonized prior to admission
B. Direct contact w contaminated ED room
C. Direct contact w contaminated ICU room
D. Direct contact w contaminated hands of 


HCW


Question 1


How did patient most likely 
acquire C. difficile infection?


A. Colonized prior to admission
B. Direct contact w contaminated ED room
C. Direct contact w contaminated ICU room


D. Direct contact w contaminated hands of 
HCW
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Other Questions


 Was this preventable? 
– YES!


 Was this patient managed 
appropriately?
– Yes, likely acute fulminant disease.  


Colectomy indicated. 


The most common mode 
of transmission of 
pathogens is via hands!


Ability of Hand Hygiene Agents to 
Reduce Bacteria on Hands


Adapted from: Hosp Epidemiol Infect Control, 2nd Edition, 1999.  
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Hand Hygiene Products


 When hands are visibly dirty, wash with 
soap and water. 


 If hands are not visibly soiled, use an 
alcohol-based handrub for routinely 
decontaminating hands.


 Exception: Use soap and water after 
contact with C. difficile.


Guideline for Hand Hygiene in Health-care Settings.  MMWR 2002; 
vol. 51, no. RR-16.


Hand Hygiene 
Interventions
 Volunteers perform observations and 


enter data on IntraNet website
– Only physicians reported by name


 Hand hygiene video
– Pts can watch on GetWell network
– Nearly 100,000 You-tube hits to date!


 Blue “Wash your hands” (with soap 
and water) signs for Enteric rms


Thomas Jefferson University Hospital (CC)
Housewide Quarterly Hand Hygiene Compliance


1st qtr 2008  thru  2nd qtr 2011
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MHD Hand Hygiene 
Compliance


Methodist
Housewide Quarterly Hand Hygiene Compliance


1st qtr 2009  thru  3rd qtr 2011
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environment contact.  Uses soap and water AFTER contact with patient / pt
room on Enteric precautions. Gloves are not a substitute for hand hygiene.
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Reducing C. Difficile Infections 
is New Balanced Scorecard 
Project
 Reduce environmental contamination
 Improve hand hygiene compliance
 Reduce inappropriate antibiotic use
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Speak Up!


 Remind other HCWs 
to adhere to hand 
hygiene and 
isolation 
precautions


 Educate patients 
and visitors about 
MDRO infections 
and isolation 
precautions 


Educate!


 Counsel patients 
about benefits and 
risks of antibiotics
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Cimex Lectularius=Bed Bugs


October  15, 2012


Objectives


• State the definition of Cimex Celularius-Bed Bud


• Describe characteristics in appearance of a bed bug


• Explain the life cycle of a bed bug


• State two behaviors of bed bugs
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A History of Bed Bugs


• Bed bugs have plagued humans for thousands of years


• Present in literature as far back as 400 B.C.


• Originally introduced to U.S. with the early colonists


• Thought to be gone from the U.S. after 1960


• Several theories to explain                           
comeback:


– Never really went away                            


– Increase in international travel


– Pest control treatments have 
become more targeted and less toxic


Family Cimicidae : The bed bugs


• About 91 species in 22 genera
• 12 genera only parasitize bats
• 9 genera only parasitize birds
• 3 species parasitize humans


• Cimex lectularius (worldwide)
• Cimex hemipterus (tropics)
• Leptocimex boueti (West Africa)


• Other species of concern (may bite 
people)


• Bat bug (Cimex adjunctus) 
• Swallow bug (Oeciacus vicarius)
• Chimney Swift Bug (Cimexopsis 


nyctalis)
• Question of origin


• Humans in caves
• Bats in homes


Decline of Bed Bugs


Three major factors:


• DDT use in 1950s
• Improved vacuum cleaners
• Changes in home construction
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Bed-bug Infested Cities
• Philadelphia took the top spot from New York City, which held the 


title for two years. 


• The 2012 most bedbug-infested cities 
include: 10. New Haven, Conn. 


• 1. Philadelphia                                           11. Dallas 


• 2. Cincinnati                                              12. Houston 


• 3. New York City                                      13. Indianapolis 


• 4. Chicago                                                 14. Miami


• 5. Detroit                                                   15. Cleveland 


• 6. Washington, D.C.


• 7.Columbus, Ohio


• 8. San Francisco


• 9. Denver  


Life Cycle of Bed Bug


Mating Behavior
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Life Cycle


Egg


• Female can lay 1-7 eggs per day


• Deposited on rough surfaces, 


cracks, crevices, anywhere


• Hatch in 6 days


Life Cycle
Instars/Nymphs


Life Cycle
Engorged   Nymphs
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Feeding - Several Instars 


Engorging Adults


Feeding Adult
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Life Cycle


Adult


• May live for 12-18 months


• Adults can survive for more than 
a year without Food !


Identification


•Adults 1/4 to 3/8” long
• Brown to reddish brown
• Oval shaped
• Flattened
• Beak-like mouthparts


• Small, stubby, nonfunctional wing pads
• “Obnoxiously sweet” odor


Habits


• External parasites that feed on blood
• Humans are the preferred host !
• However - also feed on birds, rodents, bats, pets
• Feed during the night with peak activity occurring just before dawn 
• Seek refuge during daylight in dark, protected areas
• Prefer dry fabric, wood, and paper surfaces
• Fast-moving
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Injury


• Painless bite
• Reaction to the injected saliva (individual variability)


 Swelling
 Rows of welts
 Severe itching (hours to days)    
 No conclusive evidence of disease transmission
 ? Hepatitis B
 Chagas Disease
 Anxiety 


Immediate Bite Reactions 
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Delayed Reactions (> 24 hrs.)


OTC Treatment


• Cortisone cream


• Calamine lotion


• Oral anti-histamine like Benadryl


• Gel from Aloe plant


• Antibiotic ointment like Neosporin





