Antibiotic susceptibilties:
Gram negative bacteria
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Gram-negative  bacilli  1solated
from the NICU, unlike those from the rest
of the hospital and the community, changed
little over the 12-year study period. Gram-
negative  bacilli showed reduced
susceptibility in the rest of the hospital as
compared to the NICU. For Klebsiella
prneumoniae, gentamicin susceptibility was
87% hospital-wide versus 100% for the
NICU. For the extended spectrum
cephalosporins;  Klebsiella pneumoniae
susceptibility was 87% for the hospital and
100 % for the NICU. Eighty-nine percent
of Pseudomonas aeruginosa strains were
susceptible to ceftazidime hospital-wide
and 100% for the NICU.
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Antibiotic susceptibilities:
fungal isolates

* All fungal isolates remained susceptible to
Amphotericin B

* Fluconazole use increased during last study
period
# 2 resistant strains of C. albicans
# 2 resistant strains of T. glabrata
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Fungal isolates {all yeast)
increased in prevalence in the last study
period. Candida albicans, Candida
parapsilosis, Malassezia furfur, and
Torulopsis glabrata remained susceptible
to amphotericin B throughout the 12-year
study period.  Fluconazole was used
extensively in the hospital during the last
study pertod and was accompanied by an
increased  prevalence  of  resistant
Torulopsis glabrata and resistant strains of
Candida. Two NICU strains of Candida
albicans and both strains of Torulopsis
- glabrata were resistant to fluconazole.
Amphotericn B remains the the agent of
choice for treatment of fungal sepsis in
premature infants.
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Early-onset sepsis:
Risk factors

Maternal risk factors Infant risk factors

* Preterm delivery * Prematurity

* Prolonged rupture of * Low birth weight
membranes >18 hr * Antibody deficiency

¢ Maternal fever * Abnormal neutrophil

* Maternal UTI function

* Previous infant with * Immune system
GBS infection immaturity
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There are numerous factors that
increase the neonate’s risk of developing
sepsis.” First of all, there are maternal
risk factors that must be considered.
Maternal illness such as urinary tract
infection with bacteriuria or pyelonephritis
with bacteremia increases the risk of
neonatal sepsis.  Prolonged rupture of
membranes for greater than 18 hours has
been shown to increase the risk of sepsis.
This is due to the loss of a natural barrier
against infection, as weil as the loss of
amniotic fluid which has antibacterial
properties.  The risk associated with
prolonged rupture of membranes may be
increased tenfold. The most significant
maternal risk factor is choricamntionitis.

Next to be considered are host
risk factors of which prematurity is one of
the most important.® This is due to
immaturity of the immune system
including defective granulocyte function,
decreased complement concentrations, and
abnormal opsonic activity. Maternal IgG
antibodies do not cross the placenta until
approximately 32 weeks  gestation.
Therefore, infants born before this lack
protective antibodies.
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Early-onset sepsis
Success of maternal intrapartum
GBS antibiotic prophylaxis

031992 AAP guidelines for intrapartum GBS
prophylaxis with ampicillin

* 54% decrease in GBS infections from first
to last study period

* Decrease in mortality
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Early-onset  sepsis may be
acquired in utero or during delivery, but its
incidence can be influenced by antepartum
antibitoic administration.® Most maternal
antibiotic prophylactic programs have
focused on eradications of Group B
Streptococcal infections and the American
Academy of Pediatrics (AAP) formalized
its recommendations for antepartum GBS
antibiotic prophylaxis in 1992." Later, in
1996 the Centers for Disease Control in
Atlanta, Georgia in conjunction with the
AAP and the American College of
Obstetrics  and  Gynecology (ACOG)
revised the guidelines.”! The success of
these guidelines in reducing early-onset
sepsis due to GBS has been published' and
is also evident in our NICU by the 56%
reduction in early-onset sepsis and the
corresponding reduction in neonatal deaths
due to group B Streptococcal infections
from the first to the last study period.

We have not gbserved an increase
in the prevalence or severity of bloodstream
infections due to S. aurcus that, at least in
our NICU, remained methacillin-
susceptible throughout the study period.
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Early-onset sepsis
Gram negative bacteria

* E. coli responsible for approximately half
the cases of gram negative infections in
both study perlods

* Associated with prematurity & high
mortality (25%)

* Increased ampicitlin resistance
* Remained sensitive to gentamicin
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The prevalence of early-onset
sepsis due to gram-negative bacilli during
the entire study period remained low. As
expected, E. coli was responsible for one
half of the cases and was associated with
prematurity and high mortality.  The
number of ampicillin-resistant isolates
from early-onset sepsis increased, but this
trend was not associated with an increase
in mortality. E. coli remained 100%
susceptible to gentamicin,

Ampicillin and gentamicin have
been the preferred antibiotics for treatment
of early-onset neonatal sepsis for over 30
years. Because epidemics due to
organisms resistant to aminoglycosides
have been described, surveillance and
infection control are critical. White et.al.
reported  that the extensive use of
ampicillin and gentamicin as first choices
for suspected sepsis did not increase the
prevalence of resistant organisms and that
there was no association between sepsis-
related death and ampicillin resistant gram
negative bacteria.””

The decision not to use third
generation cephalosporins as a first choice
in the treatment of suspected sepsis was
based on reports that routine use of
cephalosporins leads to antimicrobial
resistance among gram-negative bacteria
more  rapidly than the use of
aminoglycosides.'"
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Nosocomial infections:
Risk factors

Prematurity

Umbilical vessel catheters
Deep venous catheters
Mechanical ventilation
Parenteral nutrition

Multiple courses of antibiotics
Corticosteroid therapy

Poor hand washing compliance
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Prematurity, low birth weight and
invasive procedures such as umbilical
vessel catheterization, deep venous line
placement, mechanical ventilation are all
risk factors for late-onset sepsis.  Certain
drug therapies also increase the risk of
nosocomial infectiions such as total
parenteral nutrition, multiple courses of
antibiotics, particularly broad spectrum
antibiotics, and the use of corticosteroids
for bronchopulmonary dysplasia. The
environment also plays an important role in
the development of nosocomial infections
making clean equipment and scrupulous
hand washing essential.
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Late-onset sepsis:
Gram negative bacteria

¢ Biloodstream infections due to gram negative

bacteria increased by 328%

= E. coli

+~ Klebsiclla pneumoniae

= Enterobacter cloacae
¢ High morbidity and mortality
* [acreased survival of VLBW infants & longer

hospital stays increase risk of infection
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Late-onset bloodstream tnfections
due to gram-negative bacteria increased
by more than threefold and resulted in
high morbidity and mortality. Increases
in the prevalence of E. coli, Klebsiella
pneumoniae, and Enterobacter cloacae are

of concern. Fortunately, the strains from
our NiCU remained sensiiive to
gentamicin, third generation

cephalosporins, and extended-spectrum

penicillins.
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Late-onset sepsis:
Vancomycin & gentamicin antibiotic protocol

* Coagulase-negative Staph accounted for 60%
of total bloodstream infections in both study
periods

#Remained susceptible 1o vancomycin

¢ If blood culture results showed gram
negative bactena, vancomycin discontinued
and ceftazidime initiated
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The choice of vancomycin and
gentamicin  in  combination to treat
suspected late-onset sepsis was based on
the likelihood that coagulase-negative
Staphylococcus or gram negative bacteria
were the most likely pathogens.  All of the
coagulase-negative Staph species remained
susceptible to vancomycin throughout the
12-year study period. The stable
antibiogram for isolates from our NICU
made antibiotic adjustments in individual
patients uncommon. However, if culture
results revealed a gram negative organism,
vancomycin  was  discontinued  and
ceftazidme was added to gentamicin,
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Antibiotic policies

* Reviewed annually
* Based on antibiotic susceptibilities from our
NICU, not the entire hospital
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Our antibiotic policies which are
reviewed annually, are based only on
antibiotic susceptibility information from
our unit, not from the hospital at large or
from national antibiotic resistance data.
We agree with Stratton et.al. that focused
microbiological surveillance by hospital
units is more valuable, because hospital-
wide data may suggest antibiotic resistance
where there is none or mask severe
resistance problems unique to some care
units.’®

2 OEME OFE B3 E
FERBETINTWBED, FifieEd L L
EordmEIcHd 2mtEE—o »
HETIERL.He0a v P EOHYE
MBDORZMHEOERIZOAEEDIHTH
%, Strattons DMRIBT 5. HLD =
v A TOMEDOT —AL TR
ICESEAPSTLZILICHAERIET S,
RS FHEEL L CIEMEEICRE TS
L5—Fidelu, LT
PO Ty NETOREOEE R
M EOMER Rkd e Lkunie
6’6‘%5]6 [o]




Hospital-wide antibiotic policy
changes in 1997

« Increased prevalence methicillin-resistant Staph
aureus (MRSA}
* Increased incidence of vancomycin-resistant
enterococcus faecium (VRE)
» Severe restriction on use of cephalosporing

~ Encourage use of extended spectrum penicilling and
fluoroquinnlones

» Enferce appropriate use of po & 1V vancomycin
~ Restrict use of vancamycin as praphylaxis
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Because of the hospital-wide increase in
incidence of methacillin-resistant  staphylococcus
aureus  {(MRSA) and  vancomycin-resistant
enterococcus  faecium  (VRE),  hospital-wide
anlibiotic policies were changed in November 1997
to bring these organisms under control.  Neither
of these organisms was a problem in the NICU.,

Review of antibiotic use hospital-wide
revealed that cephalosporins were being extremcly
overused. Since the spectrum of the
cephalosporins does not cover Enterococcus, this
overuse was felt to be a cause of selection and
overgrowth of these organisms.  Then the overuse
of vancomycin may contribute to the increasing
resistance problem.

In an attempt Lo bring infections caused by
these organisms under control, several changes in
- antibiotic policies were made. All of the
cephalosporins  were taken off the hospital
formulary  except  cefazolin - and  cefepime.
Cefotetan become a “resitricted use”™ antibitotic
which could only be used for one dose surgical
prophylaxis and pelvic inflammatory discase. A
program using pharmacists to decrease the use of
cephalosporins  was  initiated. Whenever a
cephalosporin  was  ordered, the  pharmacist
investigated and suggested an cxtended spectrum
penicillin or fluoroquinoione if appropriate..  Oral
vancomycin could no longer be used for Clostridium
ditficile enterocolitis unless the patient had already
failed metronidazole therapy. The wuse of
vancomycin for surgical prophylaxis was severely
restricted.

These hospital-wide antibiotic  policy
changes did not atfect the NICU controlled
antibiotic program to any great extent. Ampicilin
and gentamicn are still used for carly-onset sepsis
and vancomycin and gentamicin remained  the
choice for empiric antibtotic therapy for  suspected
fate-onset sepsis.  The only difference is if the
blood cultures grow a gram-negative bacteria, an
extended spectrum penicillin such as piperacillin is
added rather than ceftazidime after the vancomycin
is discontinued.
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Summary

* Decrease in early-onset sepsis due to group
B Strep

* Increased survival & length of
hospitahization for small premature infants
parallels the increase in late-onset
bloodstream infections

* Limited use of third generation
cephalosporins prevented resistance

Summary

» Group B Strepil £ % 2 3¢ {4 BUMLfE O
0

o RFANL DL {FER R U A BT HAR O 4
%k@%ﬁﬁ@ﬂuiﬁ!ﬁ%ﬁ@fﬁﬂﬂ &

s BoMAGIEMEL 7 7O A0 L
D ARIRIC L 2 6% & O SE BRI

In summary, there has been a
decrease in the prevalence of early-onset
sepsis due to group B Streptococcus,
which is attributable to the efficacy of
maternal antepartum antibiotic prophylaxis
programs. [Increased survival and length
of hospitalization for the small premature
infants are paralleled by an increase in
late-onset bloodstream infections due to
coagulase-negative  Staphylococcus  and
gram-negative bacteria.  The combination
of ampicillin and gentamicin for suspected
carly-onset sepsis and vancomycin and
gentamicin for suspected late-onset sepsis
has not resulted in antimicrobial resistance
in our NICU. Successful treatment of
individual sepsis cases was facilitated by
the  preservation of  antimicrobial
susceptibilities. Our controlled antibiotic
program limited the empirical use of
cephalosporins in treatment of ecarly- and
late-onset sepsis and avoided resistance to
this class of antibiotics. The absence of
serious outbreaks or epidemics hightights
the usefulness of controlled antibiotic
programs and the need for periodic
recvaluations of antimicrobial resistance
based on individual care units and not on
hospital-wide or national data.
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Bloodstream infections in a Neonatal Intensive Care Unit:
12 Year’s Experience with an Antibiotic Control Program
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Baltimore, Maryland

Doctor of Pharmacy

May 1986

School of Hygiene and Public Health

The Johns Hopkins University

Master of Public Health

May 1995

PROFESSIONAL EXPERIENCE

Pharmacy Extern, Peoples Drug Stores, Rockville, Maryland, 1980 - 1983

Pharmacist, Gray Drug Fair, Potomac, Maryland, Summer 1984

Staff Pharmacist, Department of Pharmacy Services, Holy Cross Hospital
Silver Spring Maryland, September 1984 - March 1986

Chlnical Coordinator, Department of Pharmacy, Suburban Hospital, Bethesda, Maryland,
June 1986 - August 1988

Assistant Director, Clinical Services, Department of Pharmacy, Suburban Hospital
Bethesda, Maryland, August 1988 - December 1989



Director, Nutrition Support Team, Suburban Hospital, Bethesda, Maryland
October 1987 - December 1989

Coordinator, Drug Information Service, Clinical Center Pharmacy Department
National Institutes of Health, Bethesda, Maryland, December 1989 - Present

Clinical Specialist, Endocrinology & Women's Health, Developmental Endocrinology
Branch, Pediatric and Reproductive Endocrinology Branch

National Institute of Child Health and Human Development

National Institute of Diabetes and Digestive and Kidney Diseases

National Institutes of Health, Bethesda, Maryland, December 1989 - Present

Preceptor, Drug Information and Pharmacotherapy, Pharmacy Practice Residency, NI1H,
1989- Present

Program Director, ASHP-Accredited Specialized Residency in Drug Information Practice
and Pharmacotherapy, NIH, 1992-Present

Clinical Assistant Professor, Department of Pharmacy Practice and Science
University of Maryland School of Pharmacy, June 1987 - July 1996

Assistant Professor, Department of Pharmacy Practice, Howard University College of
Pharmacy and Pharmacal Sciences, November 1992 - Present

Clinical Associate Professor, Department of Pharmaecy Practice and Science
University of Maryland School of Pharmacy, July 1996 - Present

Associate Clinical Professor, Department of Pharmacy and Pharmaceutics
Medical College of Virginia, Virginia Commonwealth University, August 1996 - Present

CURRENT PROFESSIONAL ACTIVITIES

® Member, Pharmacy and Therapeutics Committee, NIH

® Chairman, Cytokines Subcommittee, NIH

@ Chairman, Antimicrobials Subcommittee, NIH

@ Member, Institutional Review Board, National Institute of Child Health and Human
Development _

® Coordinator, Pharmacy Journal Club, NIH

@ Animal Model Committee, NIH

@® Editor, Pharmacy Update, NIH

@ IV Task Force, NIH

@ Research Committee, Holy Cross Hospital, Silver Spring, Maryland

@ Clinical Pharmacy Preceptor, University of Maryland School of Pharmacy

@ Council of Pharmacists, Drug Topics

@ Editorial Board (medical informatics), Cybermedix, Inc., Springfield, Virginia



@ Clinical Reviewer and Consultant, Health Information Designs, Inc., Arlington, Virginia
@ Reviewer of ASHP Midyear Clinical Meeting and Annual Meeting Contributed Papers
@ Referee
Hospital Formulary
American Journal of Health-System Pharmacy
Pharmacotherapy
Annals of Pharmacotherapy
Biopharmaceutics and Drug Disposition
Hospital Pharmacy
The New England Journal of Medicine
Journal of the American Medical Association
Journal of the American Pharmaceutical Association
@ Editor
“Pharmacotherapy Pipeline” Column
Pharmacotherapy
@ Contributor
United States Pharmacopeia Dispensing Information (USP DI)
United States Pharmacopeia
@ Reviewer
American Hospital Formulary Service
American Society of Health-System Pharmacists
@ Assistant Editor, DRUGDEX System, Micromedex, Inc.
@ Site Coordinator and Participant, Drug Surveillance Network, Center for
Pharmacoepidemiology Research, State University of New York, Buffalo, New York
@ Member, Mid Atlantic Pharmacy Cholesterol Council, National Pharmacy Cholesterol
Council
@ Expert Panel on Nutrition and Electrolytes, United States Pharmacopeia

ASHP

@ Program Director, ASHP-accredited Specialized Residency in Drug Information Practice
@ Referee for the American Journal of Health-System Pharmacy

@ Contributor to AJHPand Clinical Pharmacy (See citations)

® Presenter at Midyear/Annual Meetings (See citations)

® Educational Programming Associate

@ Reviewer for Midyear and Annual Meeting Contributed Papers

@® Member, Nutrition and Drug Information SPGs and various SPG committees

@ Member, Editorial Board, American Journal of Health-System Pharmacy

RESEARCH

Principal Investigator

@ Pilot study of cimetidine-aided creatinine clearance to assess glomerular filtration rate in
children.

® A comparison of chloral hydrate and orally administered midazolam for sedation of
pediatric patients undergoing diagnostic imaging procedures.



@ Evaluation of the quality of pharmacotherapy consultations provided by U.S. drug
mformation centers.

Associate Investigator

@® Transdermal androgen replacement therapy for young women with spontaneous
premature ovarian failure.

@ Investigation of the human immune response in normal subjects and patients with
disorders of the immune system and cancer.

@ The use of metformin to improve fertility in clomiphene-resistant hyperandrogenic
anovulation: A double-blinded, placebo-controlled study.

@ Autoimmune premature ovarian failure: a controlled trial of alternate-day prednisone
therapy.

@ Effect of diltiazem on renal function in cyclosporine-treated uveitic patients.

@ Low-dose continuous infusions of urokinase with or without heparin to treat fibrinous
occlusion of tunneled venous access devices: a randomized, double-blind study.

@ Cyclodextrin itraconazole in the treatment of mucocutaneous candidiasis in HIV-infected
children.

@ The efficacy of pharmacological intervention in preventing hypertensive
cerebrovasculopathy.

@ Linkage analysis in families, linkage by identity by descent in sib-pairs, and candidate
gene analysis in the stuttering population.

@ Use of flutamide in clomiphene-resistant anovulation.

@ Efficacy of troglitazone in the treatment of patients with severe insulin resistance and
lipodystrophy.

@ Evaluation of the clinical utility of a computerized, patient-driven medication history in
the detection and management of adverse drug effects.

® Low-dose continuous infusions of urckinase with or without heparin to treat fibrinous
occlusion of tunneled venous access devices: a randomized, double-blind study.

@ Hydroxychloroquine pharmacokinetics in a patient with systemic lupus erythematosus
undergoing continuous ambulatory peritoneal dialysis.

© Ovulation induction in patients with karyotypically normal spontaneous premature
ovarian failure.

RECENT PUBLICATIONS

@ Grothe DR, Calis KA, Jacobsen L, et al. Olanzapine pharmacokinetics in pediatric and
adolescent inpatients with childhood-onset schizophrenia. J Clin Psychopharmacol. (In
press)

@ Heck AM, Yanovski JA, Calis KA. Orlistat, a new lipase inhibitor for the management
of obesity. Pharmacotherapy 2000;20(3):270-S.

@® Semba CP, Murphy TP, Bakal CW, Calis KA, Matalon TA. Thrombolytic therapy with
use of alteplase (rt-PA) in peripheral arterial occlusive disease: review of the clinical
literature. -J Vasc Interv Radiol 2000;11(2):149-61.

® Calis KA, Cullinane AM, Horne MK. Bioactivity of cryopreserved alteplase solutions.
Am J Health-Syst Pharm 1999; 56:2056-7.



@ Masucci [P, Calis KA, Bartlett DL, et al. Thrombocytopenia after isolated limb or
hepatic perfusions with melphalan: the risk of heparin-induced thrombocytopenia. Ann
Surg Oncol 1999; 6(5):476-80.

® Bloch M, Stager S, Braun A, Calis KA, Turcassc NM, Grothe DR, Rubinow DR.
Pimozide-induced depression in men who stutter. J Clin Psychiatry 1997;58(10):433-6.

® Meyer CC, Calis KA, Burke LB, Walawander CA, Grasela TH. Symptomatic
cardiotoxicity associated with 5-fluorouracil. Pharmacotherapy 1997;17(4):729-36.

® Meyer CC, Calis KA. New hemodialysis membranes and vancomycin clearance. Am J
Health-Syst Pharm 1995;52:2794-6.

E ION. FILIAT

@ American College of Clinical Pharmacy
@ American Society for Parenteral and Enteral Nutrition
@ American Society of Health-System Pharmacists
Drug Information SPG
Research Forum Review Committee
Strategic Planning Committee
Nutrition Support SPG
Member, Committee on Public Policy and Government Relations
@ Chesapeake College of Clinical Pharmacy
@ Drug Information Association
@ International Society for Pharmacoepidemiology
@ Kappa Psi Pharmaceutical Fraternity
@ League of Intravenous Therapy Education
@ Maryland Society for Parenteral and Enteral Nutrition
@ Maryland Society of Hospital Pharmacists
@ Professional Section, American Diabetes Association
@ Society for Epidemiologic.Research
@ University of Maryland Alumni Association
® Washington Metropolitan Society of Hospital Pharmacists

HONORS

@ Founding Editor, 1983
Pharmakon, University of Maryland School of Pharmacy
@ Recognition of Excellence as Pharmakon Editor, May 1984
Newsletter, University of Maryland School of Pharmacy
@ Clinical Clerkships Completed With Honors, 1984 - 1986
Ambulatory Care Medicine, Inpatient Medicine (3 clerkships), Clinical Research
@ Outstanding Young Men of America, 1988
® Hospital Pharmacist of the Year - 1989
Washington Metropolitan Society of Hospital Pharmacists
@ Squibb Leadership Award, 1993
@ Mckesson Leadership Award, 1993



Providing Patient-Specific Drug Information

Karim Anton Calis, Pharm.D., M.P.H., BCPS, BCNSP, FASHP

OBJECTIVES

e Develop strategies to overcome the impediments that prevent pharmacists from
providing effective responses and recommendations

¢ OQutline the procedures that are necessary to identify the true drug information needs of
the requester

e List the four critical factors that should be considered and systematically evaluated
when formulating a response

¢ Define analysis and synthesis and explain how they are employed in the process of
formulating responses and recommendations

e List the elements and characteristics of effective responses to drug information queries

INTRODUCTION TO THE NIH

Begun as a one-room Laboratory of Hygiene in 1887, the National Institutes of
Health today is one of the world's foremost medical research institutions. The NIH mission
is to uncover new knowledge that will lead to better health for everyone. NIH works toward
that mission by conducting research in its own laboratories; supporting the research of non-
Federal scientists in universities, medical schools, hospitals, and research institutions
throughout the country and abroad; helping in the training of research investigators; and
fostering communication of medical information. The NIH is one of eight health agencies of
the Public Health Service which, in turn, is part of the U.S. Department of Health and
Human Services. Comprised of the Warren G. Magnuson Clinical Center, the National
Library of Medicine, and 25 separate Institutes and Centers, the NIH has 75 buildings on
more than 300 acres in Bethesda, MD. The NIH budget in 1999 was $15.6 billion.
Approximately 82 percent of the budget is spent on grants and contracts supporting research
and training in more than 2,000 research institutions throughout the U.S. and abroad.
These grants and contracts comprise the NIH Extramural Research Program.
Approximately 10 percent of the budget goes to NIH's Intramural Research Programs, the
more than 2,000 projects conducted mainly in its own laboratories.
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