Summary

+ Patient counseling important

» Certain medications can be used safely and
effectively in the first irimester

« Enteral diet is an important part of therapy &
should be encouraged despite nausea & vomiting

» TPN should be reserved for severely malnourished
patients that fail to respond to antiemetic
medications
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Although nausea and vomiting is a
common complaint during  pregnancy,
hyperemesis gravidarum occurs in 3.5 per
1000 deliveries. The pathophysiology is not
completely understood, but probably involves
a maladaption of the gastrointestinal tract to
gestational hormones causing gastric reflux
and retrograde peristalsis. There may also
be a psychogenic component.

Treatment should involve counseling
and intravenous fluids and electrolyte
replacement. When patients fail to respond
to this, pharmacologic therapy should be
tried. A combination of an antihistamine, a
phenothiazine, and H,-blocker, and
metoclopramide provides effective therapy
and reduces the chance of dystonic reactions.
A dict of small, frequent meals consisting of
low-fat high carbohydrate foods is best
tolerated by these women and should be
encouraged despite nausea and occasional
vomiting. TPN should be reserved for
severely malnourished patients that fail to
respond to antiemetic medications.
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The Ohio State University Medical Center
Therapy of Hyperemesis Gravidarum
Debra K. Gardner, Pharm.D. Beeper 730-6534
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B D5/45NS with KCI 20-40 meg/! @ 125 mithr
(may add up to 60 meq KCI depending on patient’s K+ levels)

u or D5/LR @ 125 ml/hr
u Add muitivitamins (MVI) 1 vial to 1 liter IVF per day
B Thiamine 100 mg IV Qd X3 days may be necessary to prevent
Wernicke’s encephalopathy if patient has not had significant enteral
intake for > 2-3 weeks

® Once vomiting decreases to < 2-3 times per day, initiate Hyperemesis Diet
Do NOT order clear liquids

B Instruct patient to eat smail frequent meals: Breakfast, lunch, & dinner with

snacks between meals and at bedtime

Suggested Foods

B breads, toast W bageis

B baked potatoes B mashad potatoes
& crackers u dry cereal

H pasta, noodles & plain rice

H oatmeal & cream ot wheat
B potato chips H bananas

M pears N oranges

+ May have sal to taste
+ No fatty or spicy foocds

» Patient must wait 15-30 minutes after eating before drinking fluids

o fruit juices u ginger ale
® sprite B skim milk
B weak tea # cola

B Atter 2-3 days of little or no vomiting, add these foods:

B jow fat protein foods B Jean meats

B eggs R broiled fish

& yogart #® boiled beans
W sherbet E jello
| fruit cocktail H soups

B if the patient is hungry for something, try to accommedate it
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Therapy of Hyperemesis Gravidarum
Debra K. Gardner, Pharm.D. 730-6534

Drug

Dose &
Route

Adverse
Effects

Cautions/
Monitoring/
Comments

Choose ONE drug from EACH category

Antihistamines

Doxylamine 25 mg po Drowsiness Component of
{Unisom®) QHS, 1/2 , dry mouth, i Bendectin®
tablet Q6H blurred
prn vision,
constipatio
Diphenhydramin | 25 mg IVP/ n, urinary
e (Benadry|®) po Q4-6H retension
Antidopaminergics: Phenothiazines
Promethazine 12.5-25 m Drowsiness Risk of EPS
{Phenergan®) IVP/ Elo,' 1 . additive with
Q4-6 hypotension | metoclopramide.
, dry mouth, Treat EPS with
constipatio diphenhydramin
n, urinary e,
retension, Phenothiazines
EPS, rash lower seizure
threshold.
H2 antagonists
Famotidine 20 m? IVP/ Headache Can be given IV
{Pecid®) po Q12H push
Ranitidine 50 mg IVPB Headache, IV must be
{Zantac®, Q8H or 150 dizziness piggybacked
mg po Q12H
Prokinetic agents
Metoclogramido 10-20 mg Drowsiness | Additive CNS
(Reglan®} IVP/ po Q6H | , dizziness, effects with
diarrhea, phenothiazines
restlessnes
sEPS
Miscellaneocus
Pyridoxine 50 mg IVPB/ | Paresthesia
itamin B;) po Q24H
Reliefband Call Debbie None For women who
{Accupressure Gardner prefer non-drug
device) 730-6534 therapy
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Bloodstream Infections in a NICU:
12 Years’” Experience with an
Antibiotic Control Program

Debra K. Gardner, Pharm.D.
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Newborns, especially premature
infants, are at great risk for developing
bloodstream infection (BSI) shortly after
birth or later if hospitalization is
prolonged.!  Throughout hospitalization,
bloodstream infections poses a substantial
risk for disability or death.*’

Antibiotic regimens for treatment
or prevention of these infections have been
associated  with  variable  results.*”’
Emergence of bacterial resistance among
commonly found organisms or selection of
more broadly resistant species has been
associated with individval treatment
failures and with the development of
epidemics in the newborn care setting.®”
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Purpose

+ Epidemiologic study to describe prevalence
of Gram +, gram -, and fungal bloodstream
infections in early- and iate-onset sepsis in
our NICU over a 12 year period in which a
consistent antibiotic program was in place

« Evaluate bacterial & fungal susceptibilities
to ATB therapy
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The purpose of this epidemiologic
study is to describe the prevalence of gram-
positive coccal (GPC) gram-negative
bacillary (GNB), and fungal bloodstream
infections over a 12 year period in which a
consistent antibiotic treatment protocol was
in place in our NICU. We evaluated
antibiotic policies in relation to treatment of
individual patients, to the emergence of
bacterial or fungal antibiotic resistance, and
to the occurrence of outbreaks or
epidemics.
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Study Methods

* Infants born at OSU Hospital & admitted to

NICU from Jan 1986 — Dec 1997

— Subgroup 1: Jan 1986 — Dec 1991

— Subgroup 2: Jan 1992 — Dec 1997

Clinical or lab signs of sepsis

¢ Positive blood culture

* Exclusions: Infants with major congenital
malformations
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Infants born at the Ohio State
University Medical Center from January
1986 through December 1997 who
presented clinical or hematological signs of
infection and a positive blood culture
during hospitalization in our newborn
intensive care unit constituted the study
population.  Subgroups were formed for
specific comparisons between patients born
during the 1986 to 1991 (first) and 1992 to
1997 (last) study periods. Group B
streptococcal  antibiotic  prophylaxis was
given to their mothers in accordance with
guidelines in use at the time. Those
infants with major congenital
malformations who either died or were
transferred to another institution for
medical or surgical treatment were
excluded.
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Bloodstream infection: Definitions

Early-onget sepsis Late-onset sepsis

* Onsei within 48 hr of birth  *  Onset after 2 days ol age

* Clinicat or hematologic ¢ Chinical or hematologic
signs of sepsis AND signs of sepsis

2 Positive blood culture *= Posilive blood culture

¢ Blood cullure drawn from  *  Culture drawn from radial

umbilical vessel artery or cubitai vein
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Bloodstream infection was defined
by clinical and hematological abnormalities
together with a positive blood culture.
Early-onset sepsis was defined as infections
recognized within 48 hours of birth and
late-onset sepsis was defined as those that
occurred after 48 hours of age. Blood
cultures and total white blood cell and
differential counts were performed on all
infants upon admission to the NICU and
thereafter as clinically indicated. Single-
site blood cultures were taken from the
umbilical vessels at birth and from the
radial artery or cubital vein thereafter.
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Antibiotic protocol for BSI

Late-onset sepsis
* Vancomycin 15 mg/kg
every 12 or 24 hr

Early-onset sepsis
e Ampicillin 50 mg/kg
every 12 hr
* Gentamicin 3 mg/kp
every 24 hr
~ Pharmacokinctic
dosing by Pharm.D.

¢ 7 day therapy

* Gentamicin 3 mg/kg
every 24 hr
= Pharmacokinetic
dosing by Pharm.D.
s 7 day therapy

ATB therapy changed according to cullure & sensilivities

MR RRFEIC ST LYY
FH 70 bh2a2—)1

L A E BN
«TLEY L C NIy
50 myrhg 12 15 mo/kg 12 &
s £l 24 BT i
s L v AL CTeyAs
k . I ma/kg 24
3 mgzkg 24 ﬁ‘fT Ik
ETT: rPhdrmDi Fa L R

# Pharrn DA L 2 1Y

iy ﬁ%‘iﬁ%!%ﬁl S @qh;&%ﬁ%*ﬂ’t" LD

All infants suspected of having
carly-onset sepsis were treated with
ampicillin 50 mg/kg/dose every 12 hours
and gentamicin 3 mg/kg intravenously
every 24 hours, Individualized
gentamicin pharmacokinetic dosing was
performed by the clinical pharmacist on
the unit.  This regimen was continued for
3 days if the blood cultures were negative
and 7 days if they were positive. Infants
with late-onset bloodstream infection were
initially  treated with gentamicin 3
mg/kg/dose  every 24  hours and
vancomycin 15 mg/kg/dose intravenously
-every 12 or 24 hours depending on the
patieni’s gestational age. This regimen was
continued for 3 days if the blood cultures
were negative.  If cultures were positive,
the antibiotic regimen was changed
according to the organism’s antibiotic
sensitivities.  Individualized gentamicin
and vancomycin pharmacokinetic dosing
was performed by the pharmacist if the
patient therapy continued for 7 days.
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Patient demographics

FBEDOANOMET

Birth weight | Admissions (% change) NICU patient days (% change) HeEosbE | APRREH M (% change) NICU ABY 8 (% chanpe)
(gm} (gm)
® 1986-91 1992-97 1936-91 1992.97 k 198641 1942.97 1986.9] 1442-97
<750 158 152 4347 6401 <750 158 [ 4387 [&T
(-4%) (+46%.) (-4%) (+40%)
7311008} 234 262 Y634 FIRYZ 511N 218 %7 634 1T8Y2 (+23% )
{+10%,) {+23%) {+140%)
10011500 w7 648 241442 M2 1611500 w7 [T 442 20021
(+7%:} (-2 (+7%) {-2%)
1500 31K ASYR (4139 [ 3010y 32310 >1500 31K 3K (+13%) | 32129 32311
{H).7%.) (+0.7%:)
Tolal ESE 4060 (+11%) [ 6652y 24 Tanal J18K 060 (+ 115 | 66524 Tin24
(+0%} {+0%.)

This table shows the numbers of
infants admitted to our NICU according to
birth weight and the number of days the
patients were in the NICU in each of the
study time periods. Although the total
number of live births remained essentially
unchanged, there was an increase of 11% In
the number of NICU admissions and a 6%
increase in the total patient days in the
NICU. NICU admissions for infants whose
birth weights were 750 gm or less did not
change significantly during the two study
periods, while the the number of survivors
rose by 54% and total patient days
increased by 46%. Although the numbers
of infants admitted weighing more than
1000 gm increased from the first to the last
study time period, their length of
hospitalization actually decreased.
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Patients with bloodstream infections

MEREFEDORE

Birth weight | Bloodstream Infections Duaths (4 change)
(gm) {"% change)

1986-91 1942.97 1986141 1992.47
<750 24 50 (+10K%) 5 ¥ (4641%)
F51-1000 38 BU(+111%) s 13 (#1605
1011500 a9 Th (455%) [ 3 (-50%)
> 1500 52 64 (+23%) 3 (-50%)
Total 163 2T (+66%0) 18 27 (+50%)

ML REE | SR W (F changy)
(gm) (% change)

19RA-4L 199297 1986-91 199297
<750 24 S (+108%) 5 K (+60%)
T51-1000 kL BO{+111%) bl 13 (+160F%:)
LKIL- 1500 49 T6 {+55%) b 3 (-50%)
>15tK) 52 64 (+21%) 3 3 (-5
Tutal 163 2 (+60% 18 27 (+30%)

This table shows the bloodstream
infection rates for 363 patients who
experienced 433 bloodstream infections by
study time period and by birth weight. The
percent change in number of bloodstream
infections is shown in parentheses. The
second column shows the numbers of infant
deaths in each of these groups and again the
percent change is in parentheses.

Birth weights ranged from 430 to
5820 gm. Eighty percent of all newborns
were Caucasian, 12% black, and the
remaining 8% were Hispanic or Asian. Of
the 363 infants, 45 (12%) died during
- hospitalization. Clinical characteristics
known to be associated with bloodstream
infections and demographic data were not
significantly different among patients born
during the first and the last study periods.

For the entire NICU population,
nosocomial infection rates increased 58%
from 2.4 to 3.8 per 1000 patient days from
the first to the last study period (p<0.01).
For infants whose birth weights were 750 gm
or less, the nosocomial infection rate
increased by 42%, closely paralleling the
increased duration of hospitalization. For
the weight classes 751 to 1000 gm and 1001
to 1500 gm, the changes in the total number
of NICU admissions, survivors, and total
patient days were less pronounced, yet the
nosocomial infection rates increased 72%
and 58% respectively.
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Early-onset sepsis
Gram positive cocci

Number of cases (deaths)
Organism 1986-91 95207
Group B Surep 24 (3} 1q{1)
Staph aurcus 2(h 2
Emterococcus faccalis Q 2
Sirep pneumoniac 1 0
Total GPC 27 (4 15¢(1})
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Organism 1986-91 1992-97
Group B Strep 24 (3) T
Staph aureus 2(0 2
Emterococcus faecalis 0 2
Strep pneumoniae 1 0
Total GPC 27(4) 15 (1)

Throughout the entire 12 year
period,  gram-positive  cocci  (GPC)
accounted for 42 (46%) of the 92 episodes
and gram-negative bacteria for the
remaining 50 (54%). There were no cases
of fungal sepsis. Of the 42 gram-positive
isolates recovered, 35 (83%) were group B
Streptococcus  (GBS), 4 (10%) were
Staphylococcus aureus, 2 (5%) Entercoccus
faecalis, and 1 (3%) Streptococcus
pneumoniae.

Twenty (22%) of the 92 early-
onset sepsis infants died. Five (25%) had
blood cultures positive for gram-positive
cocci.

The total numbers of live births
declined 4% from the first to the last study
period. The 23% decrease in early-onset
sepsis was mainly due to changes in the
frequency of group B  Streptococcal
infections (24 cases during 1986-1991 and
11 during 1992-1997; p = 0.04).

128 &8 LT, 7o LB R
(GPC) IZRRFE L LEEIZRED D H42

£ (46%) TH O, HHDL0E (54%)
7T LEMEICELADDTH o1, B
HICL AMIMAEITR s o7, 75
LGMERICRERE L2805 b3HE
(83%) iXGroup B Streptococcus (GBS)
T, 4% (10%) (ZStaphylococcus aureus.
2% (5%) iXEntercoccus faecalis. 3
L W1 H (3%) I Streptococcus
pneumoniaeTdH o o

REZORFEMENIMESNRD S B
208 (22%) DL Lize 2D B 05
% (25%) MR L D TS LB
BREICERETH - -0

el egidfirst studyh 5
tast study C4% @A L= BRIMEBUDE
W 23% E b L&A, F 2 Group B
StreptococcusEROHEEOEILIZ L D
LDTH >, (1986~1991F TiF244.
1992~1997TH TiF11% ; p=0.04)




Early-onset sepsis
Gram negative bacteria

Number of cases (deaths)
Organism 1986-91 1992-97
E. coii 14 (6) 12 (4)
Haemaophilus influgnzae ] 7(1)
Klebsiclla ppeumoniae 2 2
Pseudomonas agruginosa 2(y il
Acinetobacter baumanii 0 I
Other 2 2
Total GNB 25 (8) 25(7)
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Organism 1986-91 1992-97
E. coli 14 (6) 12 ¢4)
Haemophilus influenzae 5 7N
Klehsiella preemoniae 2 2
Pseudomonas aeruginosa 2 (2) (1
Acinetobacter baumanii 0 1
Other 2 2
Total GNB 25(8) 25(7}

Of the 50 gram-negative bacillary
cases, 33 (68%) were due to
Enterobacteriaceae (Escherichia coli and
Klebsiclla pneumoniae), 4 (8%) to
environmental flora (Pseudomonas
aeruginosa and Acinetobacter baumanii), 12
(24%) to Haemophilus influenzae, and 1 to
Bacteroides fragilis. Organisms
categorized under “other” included one case
each of Salmonella species, Proteus
mirabilis,  Bacteroides  fragilis, and
Citrobacter koseri.

Twenty (22%) of the 92 early-
onset sepsis infants died. Fifteen (75% )
had blood cultures positive for GNB,
mainly E. coli.
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[.ate-onset sepsis
Gram positive cocci

Number of cases (deaths)
Organism 1986-91 1992-97
Coagulase-negative
Staphylococous I (5) 134 (6}
Group B strep 0 2
Staph aureus 7 6(l})
Enderococeus faccalis 7 7
Total GPC 84 (5) 149 (7)
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Organism 1986-91 1992-97
Coagulase-negative
Staphylococcus 70 (5) 134 (6)
Group B strep 0 2
Staph aureus 7 6 (1)
Enterococcus faccalis 7 7
Totalt GPC 84 (5) 149 (7)

During the entire 12-year study
period 233 (68%) of the 341 episodes of
late-onset sepsis were caused by gram-
positive cocct, 60 (18%) by gram-negative
bacteria, and 48(14%) by fungal
organisms. Seventy-nine percent of
gram-positive cocci infections, 74% of the
gram negative infections, and 84% of the
fungal infections occurred after the fourth
week of life.  Death occurred in 12(5%)
of the 233 gram-positive infections, 10
(17%) of the 60 gram-negative infections,
and 3 (6%) of the 48 fungal infections.
Only two cases of late-onset bloodstream
infections due to group B Steptococcus
occurred, one of which was associated
with meningitis. No deaths resultecd from
Group B Streptococcal infections.  Staph
aurcus sepsis occurred on the average of
once per year and was associated with only
one  death  throughout the  study.
Entercoccus faecalis was responsible for 7
cases of late-onset sepsis in cach of the
study periods with no deaths. Coagulase-
negative Staphylococcus infections
increased 91% from the first to the last
study period (p<0.01).  Sepsis-related
deaths however, remained at
approximately 10%. Coagulase-negative
Staphylococci were primarily
Staphylococcus epidermidis and
Staphylococcus haemolyticus; a few were
Staphylococcus warnerii.
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Late-onset sepsis
Gram negative bacteria

Number of cases {deaths)
Organism 1986-91 1992-97
E. coli 4 13 (2}
Klebsiella pneumonize 5 13 (1)
Enterobacter cloacae 2 11
Pseudomonas aeruginosa 1(1) 4 (4)
Serrialia marcesens 2 41
Acinetobacter baurnanii 0 1{1)
Tolal GNB 14{1) 46 (9)
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Organism 1986-91 1992-97
E. coli 4 13 (2)
Klebsiefta pneumoniae 5 i3 (])
Enterobacter cioacae 2 11
Pseudomonas aeruginosa 1(1) 4 (4)
Serriatia marcesens 2 4 (1)
Acinetobacter baumanii 0 t(l)
Total GNB 14 (1} 46 (%)

During the entire 12-year study
period 60 (18%) of the 341 episodes of
late-onset sepsis were caused by gram-
negative bacteria.  Seventy-four percent
of the gram negative infections occurred
after the fourth week of life.  Death
occurred in 10 (17%) of the 60 gram-
negative infections.

Throughout the 12-year study.
enteric flora accounted for 48 (80%) of the
60 gram negative bloodstream infections
and were responsible for four sepsis-related
deaths. Envirnonmental flora were
isolated in the remaining 12 gram negative
sepsis cases, (5 Pseudomonas aeruginosa, 6
Serrtatia marcesens, and 1 Acinetobacter
baumanii). All patients with sepsis caused
by Pseudomonas aeruginosa died. The
number of bloodstream infections due to
gram-negative bacteria increased threefold
from the first to the last study period
(p<0.01).  These changes were more
prominent for Klebsiella pneumoniae,
Enterobacter cloacae, and E. coli.
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Late-onset sepsis:
Funga!l infections

Number of cases (deaths)

Organism 1986-91 1992-97
Candida albicans g(n 27(2)
Candida parapsilosis ’ 2 4
Malassezia fusfur 2 2
Torulepsis glabrata 0 2
Total 13 (D 3523
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Organism 1986-91 1992-97
Candida albicans 9¢1) 27(2)
Candida parapsilosis 2 4
Malassezia furfur 2 2
Torulopsis glabrata 0 2
Total 13(1) 35(2)

During the entire 12-year study
period 48(14%) of the 341 episodes of
late-onszt sepsis were caused by fungal
organisms. Eighty-four percent of the
fungal infections occurred after the fourth
week of life. Death occurred in 3 (6%) of
the 48 fungal infections

Candida albicans was isolated in
36 (7¢%) of 48 fungemia cases; the
remaining isolates included 6 Candida
parapsilosis, 4 Malassezia furfur, and 2
Torulopsis glabrata. Fungemia affected
13 infants (1 death) in the first study
period and 35 (2 deaths) during the last
study period.
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Antibiotic susceptibilties:
Gram positive cocci

OGroup B Strep remained suscentible to all
penicillins
OMethicillin-resistant Staph aureus
> kb prevalence in hospital & community
» No cases of sepsis due to MRSA in NICU
QCoagulase-negative Staphylococcus
~ B prevalence in hospital & NICU
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Antibiotic susceptibility patterns
for  gram-positive  cocci  remained
essentially unchanged during the 12-year
study  period. The prevaience of
methicillin-resistant Staphylococcus aureus
(MRSA) increased in the community and in
the hospital during this period, but no
instance of bloodstream infection due to
MRSA occurred in our NICU population.
The incidence of Coagulase-negative
Staphylococcus increased dramatically over
the study period within the hospital, as weil
as in the NICU. All Coagulase-negative

Staphylococci  were  susceptible  to
vancomycin. Vancomycin-resistant
Enterococcus  faecium  increased  in

incidence within the hospital during the last
study period, but all the the Entercoccal
strains in the NICU continued to be
Entercoccus faecalis which were fuily
susceptible to vancomycin.
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