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INTRODUCTION AND HISTORICAL REVIEW

""Has the point been reached where the enormdus use of
antibiotics is producing as much harm as good? Are the
risks beginning to outweigh the benefits?" (Simmone

and Stolley, 1974).
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On December 7, 1972, a hearing was held in Washington,
D. C. on the use and abuse of antimicrobials, Senatof
Gaylord Nelson of the Sub-~-committee on Monopbly of the
Select Committee on Small Business stated, "Antibiotics are
among the most ffequently preécribed-drugs in this country,
exqeeded only by the psychoactive drugs." Dr. Charles C.
Edwards, former Commissioner of the Food and Drug Adminis-
tration, recognized that a problem existed and recommended
the establishment of a National‘Task Force on the clinical
use of antimicrobials (Kunin, et al., 1973).

The following examples illustrate problems the medical
profession faces with antimicrobials.

Of the 33 million patients discharged from general
hospitals in 1972, 27% received one or more antibiotics dur-
ing their hospital stay. This‘totals almost 9 million
patients receiving antibiotics during the course of the

vear (McGowan, 1976).
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Finkel (1978), explained_that‘thé amount éf injecfable
cephalosporins certified by the-FDA increased from appfoxi—
mately 25 million doses in 1974 to approximately 40 million
in 1977.

Antibiotic usage had increased 300% between 1960 and
1970, whereas the population increésed only 11% (McGowan,
1976). In 1962 approximately 94 million dollars worth of

antibiotics were purchased by hospitals; in 1971 approxi-

mately $218 million dollars were spent (Simmone and Stolley,
1974). |

Kass (1978), states, "because prophylaxis for all sur-
gical procedures accounted for about 30% of all antibiotic
drug use, discontinuing prophylaxis 48 hours after the pro-
cedure would save about 20% of all antibiotic drugs used
in hospitals. Translated into an annual figure for the
country, the prospeétive saving would be approximately
$100 million or more."

Dr. Mark Novitch, Acting Associate Commissioner for thé

FDA (1979), stated (Antibiotic Audit, 1979), "With anti-

-biotic drug spending running close to a billion dollars a

year, the importance of ﬁsing lower cost drugs that will
yield the same results cannot be overétated.”

Scheckler and Bennet (1970), in conjunction with the
Center for Disease Control (CDC), in Atlanta; Georgia, con-
ducted a study from November 1967 to June 1969. They re-

viewed the medical records of 5,256 patients to evaluate

* T
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antibiotic usage. Results showed that 62% of the patients
had no definite evidence of infection.

Another retrospéctive:review, involvingicephalosporin
usage, in a 1200-bed university hospital revealed that

52% of thé cephalosporins prescribed were classified in-

appropriate by the standards of infectious disease clinicians ‘ ;
(Counts, - 1977).

Locally, Dr. George Herron, a physician and éssistant

professor of clinical pharmacy, School of Pharmacy, Univer-
sity of the Pacific (UOP), Stockton, California conducted -
an antibiotic study at the San Joaqﬁin General Hospital dur- /
ing 1974, (Personal Communication). One hundred and one
cases were reviewed, 45,5% were found inappropriate. Inap-
- propriate usage included prescription of an antibiotic

other than the drug of choice, or use of an antibiotic in

the absence of culture and sensitivity tests. Inappropriate

prophylaxis in surgery was also found. There was a tpend
in the misuse and overuse of the broader spectrum drugs,.
especially the cephalosporins._ Dr. Herron and his pharmacy
studepts speculated that if the trend'continﬁes, emergence %

of resistant bacterial strains and superinfections may

occur.

"Danger in misuse of antibiotics becomes apparenﬁ,” ac-
cording to Simmone and Stolley (1974), when ''Hundreds of
thousandé of patients may be unnecessérily exposed to the

hazards of antibiotics.' Hazards include adverse reaction
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to antibiotics such as a rash, toxic reaction, morbidity

associated with administration, such as chloromycetin associ-

ated blood dysérasias, and anaphylactic shock in about 5%
of hopsitalized patients., Misuse also adds to the rising
cost of medical care..

) Considerable variability ih antibiotic usage probably

occurs in different hospitals. It is possible that a larger

number of resistant organisms are associated with the

il
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nosocomial inféctions in hospitals withvgreater antibiotic
usage although no definite correlation between usage and
prevelance of nosocomial infections has been established
(Scheckler and Bennett, 1970).

McGowan and Finland (1974) suggested that the major
faéfdr responsible for the changing ecology of bacterial
flora to Gram negative bacteria and for the marked increase
in their occurrence, at least at Boston City Hospital, is
the selective pressure of the widely and intensively used
antibiotics in therapy and prophylaxis. Finland also be-
lieves the overuse of antibiotics may iead to predispoéi—
tion to infection and selection for superinfections. In

1967, approximately 250,000 Gram negative bacteremias ocur-

~red in American hospitals contributing to at least 50,000

deaths (Simmone and Stolley, 1974).
The preceding problems and studies illustrate the need

and justify the regulations for monitoring antibiotics

imposed by the Joint Commission on Accreditation of Hospitals

(JCAH). The 1976 statement by the JCAH stated, '"One of the.

SRS . kit
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‘action relative to the findings from the regular review

basic elements of an effective hospital infection control

program involves coordination with the medical staff on

of the clinical use of antibiotics, The continuous mon-

e

itoring of antibiotic usagé in the hospital is a medical
staff responsibility" (Porterfield, 1976).
Dr. John Porterfield of JCAH recognized the Pharmacy-

Therapeutics and Infection Control Committees as the formal

bl
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organizational elements with the ultimate responsibility
for formulating drug usage studies and overall administra-
tion of a quality assurance program. It was the opinidn

of Zeman et al., (1974), that in a large hospital (more than
500 beds) a separate Antibiotic Utilization Committee may

more efficiently handle the volume of data and work.

To implement this monitoring system, Brodie and Smith,
(1976), recommended five drug utilization review pfinciples:
(1) authority, (2) operational and demographic character-

istics of the delivery setting and service population, (3)

knowledge of fhe existing pattern of utilization, (4) com-

parison of the later with local standards, and (5) evalua-

tion of the impact of review on utilization patterns. :

PP

Pierpaoli, et al., (1976), suggested that, conceptually,
a monitoring program could include utilization of retro-

spective and prospective chart review processes, compli-

mented by a formal educational program, and in-house controls

on the use of certain antibiotics.



A monitoring system could consist of evaluating anti-

biotics in three possible ways: (1) evaluate the usage of

an antibiotic, or a family of antibiotics, in all medical-

surgical cases, (2) evaluate one type of medical or sur-
~gical problem and review prophylactic and therapeutic use

“of all antibiotics, or (3).eva1uate the usage of one anti-

biotic in one type.of medical or surgical problem.
The third method of studying Qne‘antibiotic in one type

of clinical condition might have some advantages since the
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number of variables is much smdller than either of the
othér two systems. I decided to useithis approach and con- -
centrate on open-heart surgery in which the cephalosporins’
have been used prophylactically. |
St. Joseph's Hospital was among the first hospitals
in California to initiate a monitoring program.':The pres-
ent investigator was the Infection Control Nurse at the
time and piayed a major role in devising the methods and
procedures to be used in such an endeavor at the local
and state levels.
Since 1977, data from the surveillance records (Ap-
pendix 1) has been tabulated on a monthly basis by theIPharm-
acy staff at St. Joseph's Hospitai. A monthly report (Ap-

pendix 2) is presented to the Infection Control and Pharmaéy—

. Therapeutics Committees., Problem areas are discussed and

recommendations are forwarded to other medical committees,

or further studies are initiated.
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From the monthly reports of 1978 three problems were
defined: (1) excessive usage of the Cephalosporins, (2)
questionablé prophylactic use of antiﬁiotics, including

duration of therapy,’(S) questionable dosihg and lack of

~adequate laboratory monitoring of serum levels of amino-

glycosides.‘
Currently at St. Joseph's Hospital,’the Pharmacy staff

is concentrating its monitoring efforts on the utilization

-fJ,M;Q, non oY st Al a3l d a3 o S an AT ema Al mnT oA Ssswseed Al

SO 0an At MESIAN A A b1 ¢ o

™ T TR

O uuui’h"fglytzuoiuc anvioiotics n—all medical and surgical
patients (Appendix 3).
I selected the use of Cephalosporins in open-heart

surgery for this retrospective review for the following

‘reasons: (1) oniy three Cephalosporins (Cephalexin, KeflexR;

Cefazolin, AncefR; Cephalothin,KeflinR) are used prophylac-
tically, (2) only four open-heart surgeons are involved, and
(3) standing orders relating to use and administration of
Cephalosporins are generally uniform or vary little from

one surgeon to another.

R = Registered Trademark (Brand Name)

KeflexR and KeflinR - Eli Lilly and Company, Indiannapolis,
IN. ’
AncefR - Smith Kline Laboratories, Philadelphia, PA.

g
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'MATERIALS AND METHODS

The site of this investigation was St. Joseph's Hospital,
a 316-bed, acute-care, non-profit institution in Stockfon,

California.
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’Medigalgzﬁggxdsggigﬁﬁgc_nseguiiyegpa;ieangwhofhad
open—heart surgery from September through November.1978 wére
obtained from the Medical Records Department and were evalu-
ated for pre- and post—operative prophylactic use of anti-
biotics andtany post-operative infections. A check-list
monitoring form (Appendix 4), similar to that used for the
monthly antibiotic utilization review (Appendix 1), was
devised and used to audit records of these open-heart sur-
gery patients.

For each of the 33 pétients the dates of admission to
thevhospital, surgery and discharge from the hospital were
recorded. The medication record of each patient relating
to the antibiotic dose, route of administration, dose inter-
val and therapy duration (sfart and stop dates) was also -
documented. Patient parameters such as daily temperatures
(Celcius), total white blood count (WBC), differential with
emphasis on segmented and band cells (neutrophils), chest
x-rays, and specimen culture data (site, organisms, suscepti-
bility) were also recorded and clinically correlated with

8




the clinical signs and symptoms to determine any post-
operative nosocomial infections.

Antibiotic therapy was then evaluated using five

categories: (1) rationale for use, (2) route of adminis-

tration, (3) dose, (4) duration of pre-operative prophylaxis,
and (5) duration of post-operative prophylaxis. According
to Prian and Nelson (1978), criteria for prophylactic

therapy is defined as: "Depending upon the individual situa-

tion, the antibiotic chosen will be prophylactic or thera-
peutic and may be specific or general in its coverage. When
used in the non-infected patient undergoing'a clean opera-
tion, the use of antibiotics istermedprephylactic”. The
prophylactic use of antibiqtics was judged as appropriate
or qguestionable byrcriteria established in The Medical
Letter on Drugs and Therapeutics (1977).

1. Rationale: The current literature on this
topic indicates the prophylactic use of anti-
biotics in. open-heart surgery is justified even
though a Class I wound is considered clean and
does not justify prophylaxis. A Class I wound
is defined as ''clean" when the respiratory or
gastro-~intestinal tract is not surgically en-
tered (Actemeier, 1976).

2. Route of administration: Ancef and Keflin are
given intravenously or intramuscularly, and-
- Keflex orally.

3. Dosage: Ancef is usually given 0.500 to 1.000g,
every 8 hours; Keflin lg every 4-6 hours and
Keflex 0.250-0.500g every 6 hours, but not to
exceed 4g in 24 hours.

4. Duration of pre-operative prophylaxis: "Anti-
microbials should generally be given one to
two hours before surgery, which is enough time
to achieve therapeutic drug levels in the wound
during the operation, but not enough time to

TEFARE S ATSIE
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select bacteria resistant to the drugs." The

time duration criteria for this audit was ex-

panded to twenty-four hours to allow for late

admissions or any possible error or deletion
- in medications. '

5. Duration of post-operative prophylaxis: Twenty-
four hours of post-operative prophylaxis is con-
sidered appropriate therapy. Forty-eight hours
was considered appropriate for this review.

Post-operative infections: Complications such as infec-

tions of the surgical wound, urinary tract, respiratory tract,

septicimia, and infectious endocarditis sometimes result

after surgery. The CDC, for example, estimates that approxi-

mately 5% of hospitalized patients will develop "nosocomial'

infections. The '"nosocomial' infections are defined by CDC
as "infections which express themselves in hospitalized
patients in whom the infection was not present or ihcubating'
at the time of admission" and include "infections which are
potentially preventable as well as some that may be regarded
as inevitable”. Since fhe aim of prophylactic use of anti-
biotics in open-heart surgefyvis to prevent, as far as pos-
sible, complications of infections, the records of the 33
patients under study were audited for post-surgical infec—
tions to determine efficacy of prophylaxis. The records
were audited using the following criteria to judge post-
operative infectious~complicatiohs.

1. 'Surgical wounds: A surgical wound draining

purulent material, the culture may or may not
be positive.

2. Urinary tract: A colony count on a clean catch
or urinary catheter sample exceeding 100,000
bacteria/ml.

81l RANTR el B
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-3. Post-operative respiratory infections: Purulent
sputum, a chest x-ray showing infiltrates or
other positive signs, and/or a positive sputum
culture.

4. Post-operative septicemia: Presence of bacteria
in the blood with clinical signs of infection
(Bryan, 1978).

5. Post-operative infectious endocarditis: Bacteremia,
fever, splenomegaly, embolic manifestations, new
heart murmur, or a positive culture from the valve

e e ey g -
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or heart. Infectious bacterial endocarditis is
diagnosed if the patient demonstrates three of
the—six—Jlisted—criteria:

e
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The above definitions are for infections only; '"Coloniza-
tion implies the presence of a microorganism in or on a host

with growth and multiplication of the microorganism, but

-without any overt clinical expression or detected immune

reaétion at the time it is isolated" (Bennett and Brach-
man, 1979).

The statistical test used in this study”was a one-tail
independent t-test on the difference of mean time of post-
operative prophylactic antibiotic therapy between the infec-

ted and non-infected population groups. Additionally, a

test was run on the difference of the infection rates for

the two groups.

LIEITAREm | 1L



~ RESULTS

Review of thirty-three medical records. for open—heart
surgery showed evidence of the following (Table I): Patient
data are statistically displayed by the mean with the range

included in parenthesis. If a percentage is used the numera-

TR
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tor and denominator are included in the parenthesis.

Length of stay: The mean length of stay in the hospital
for an open-heart surgery patient was 17 days, (9-39d).

Patient data: The mean baseline clinical data for the

32 patiehts (one patient expired during the operation) and
the ranges (in parenthesis) were: Temperature 37C (35.8-
39.6); WBC 10,321 (1500—25,900); Segmeﬁted cells 66 (27-97);
and Band cells 7 (0-57). '

Chest x-ray: Thirty-two patients in the study had a pre-

and post-operative chest x-ray. Eighty-four percent (27/32)
of the patients were admitted with a ndrmal chest x-ray,

21 of those 27 developed posf—operative abnormalitiés within
a. mean of 38 hours (0-7d). Sixteen percent of the patients
(5/32) were admitted with abnormal chest x—rays,‘S of those

5 developed further chest x-ray abnormalities post-surgery.

Differences in infection rates were nof significantly dif-

ferent for the two groups.

12
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Infections: According to the criteria described in
Materials and Methods, 25% (8/32) of the patients developed
nosocomial inféctions atbmultiple sites: 22% (7/32) wound,
3% (1/32) urinary, ahd 9% (3/32) respiratory. None of the

patients developed septicemia or infectious endoCarditis.

Culture reports: Analysis of the cultures showed the
frequency of occurrence for bacteria as'follows:

Wound: Twenty-two percent (7/32) of the patients had wound

CTETTTITLTTONTTTTVNIMENT
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cultures taken. Two of the seven were positive; one had Staph.

epidermidis and the other patient a mixed culture of entero-

cocci, Proteus mirabilis and Staph. aureus.

Urine: Forty—four-percent (14/32) -of the patients had
urine cultures taken of which two were positive.. E. coli
was found in both patients; one patient had a community-
acquired infection and the other patient a nosOcomiai

urinary tract infection evident by. pre-operative urine

cultures.

Sputum: Thirty-four percent (11/32) of the patients had
sputum cultures taken of which seven were positive. -Thif—
teen percent (4/32) of the patients were coﬁsidered to
have a colonization whereas 9% (3/32) of the patients were

documented as having nosocomial respiratory infections.

Organisms recovered from the colonized patients were Beta

hemolytic streptococci, non-group A (1/4), Citrobacter

diversus (1/4), Enterobacter aerogenes (1/4), Enterobacter

cloacae (1/4), and Pseudomonas aeuroginosa (1/4). The

s
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seven positive cultures of the remaining three pétients with
respiratory. infections showed the following organisms:

Enterobacter aerogenes (2/7), E. coli (1/7), Klebsiella

pneumoniae (1/7), Proteus mirabilis (1/7), P. morganii (2/7),

and Pseudomonas fluorescens (1/7). Every patient had more

than one‘organism in his/her sputum.
Blood: Thirteen percent (4/32).of the patients had

blood cultures taken and all were reported to have no growth.

BOTOL: 3¢ 1880} (ORI B0 164 |
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Antibiotics: Analysis of days post-operative prophyl-

actic therapy to incidence of patients acquiring nosocomial

infections indicated the following: (Table II)

Days of post-operative . Percent
prophylactic therapy Number of patients . infection
1 0 --
2 1 0%
3 2 0%
4 1 100%
5 3 33%
6 3 0%
7 5 0%
8 5 20%
9 4 25%
10 2 50%
11 1 0%
12 2 50%
13 0 -
14 2 100%
15 1 0%

IR ITTIE 5
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The-meah duration of antibiotic therapy postfopefative’
was 7;42 days (1—13d). The mean duration for administration
of 1 gm Cefazolin IVPB every 8h was 58 hours (i-lZd) and
oral Keflex 500mg evefy 6h was.5 days (0-13d). The above
data show that only one patient (3%, 1/32), met thebcriteria
for 48 hoursrmaximum duration oprost-operative prophylaxis
coverage.

Eighty-five percent (28/33) of the patients met the

criterion of 24 hoursdpre—operative prophylaxis. Five patients

did‘nof'meet the criterion: (1) 2 doses, 2 days prior'to
surgery; meaning no prophylaxis within 24 hours prior to
surgery, with no documented reason, (2) 3 days duration with
no documented reason, (3) 8 days of pre-operative prophylaxis
due to anticipated pulmonary problems, (4) 16 days pre-
operative prophylaxis for anticipated pulmonary problems,

and (5) one patient wes excluded from the criteria because

of expiration during surgery. |

The rationale of therapy, route of administration, and
drug amount dosage for all pafients were 100% appropriate
fof the criteria selected.

Complications: (Table II) The total post-operative
complication rate was 91% (30/33): 25% (8/32).of the patients
developedba nosdcomial infection, 75% (24/32) chest>x-ray
complications, and 9% (3/33) miscellaneous complicatiens,
_such as hepatitis, myocardial infarction, or intra-operative

death.
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DISCUSSION

The Center for Disease Control (CDC), in Atlanta;
Georgia, has developed national standards for the diagnosis

of nosocomial infections. Diagnostic tests and signs and
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Since sdme of the CDC's criteria are usuaily masked iﬁ‘
opetheart surgery patients, modified criteria were used
in this‘study. Masking of signs and symptoms is demon-
stfated as follows: the mean temperature of 37C and the
mean WBC‘of 10,321 were within hormal limits; yet a 24%
(8/33) infection rate existed for these patients. In
order to objectively determine infection, the criteria
were based on positive microbiological laboratory findings;
for example, a urinary tract infection is indicated by a
colony count on a clean catch or urinary catheter sample
exceeding 100,000 bacteria/ml.

Criteria for evaluating the use of prophylactic anti-
biotics were a modification of those suggested criteria from

The Medical Letter on Drugs and Therapeutics,,(1977); The

‘criterion for the pre- and post-operative prophylaxis were

modified to meet the needs of open-heart surgery patients,
for example, The Medical Letter, (1977), states, 'anti-
microbial drugs can prevent wound infection and bacteremia

16
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in selected surgical patients, but not wifhout risk. Po-
tential harmful effects include toxic or allergic reaction,
bacterial or fungal superinfection,>and altering the

hospital‘environment in favor of bacterial strains resis-

tant to antibiotics." The Medical Letter (1977), further

states, Vantimicrobials should generall& first be given

one to two hours before surgery, which is enough time to

achieVe therapeutic drug levels in the wound during the

tant to the drugs." However, iﬁ this investigation 24

hour pre-operative prophylactic criterion was used in

order to allow for any emergency surgeries, late admiséions-
or any possible error or deletion in medications. I be-
lieve results from this study and further. investigations

may yield data which may indicate further limiting of pre-
operative prophylactic antibiotic ékposuré.

For post—operatiVe-prophylaxis The Medical Letter (1877),

states '"'prophylactic drugs should be stopped within 24 =
hours since continuing prophylaxis increases the risk of

drug toxicity or bacterial superinfection and does not

IFIO:

reduce the incidence of subsequent infection." Contro-

versy exists in the literature as to 24 or 48 hours being

the limit for post-operative prophylaxis. The criteria
~ were expanded in this study to 48 hours to allow for the
majority of catheters such as intravenous, urinary, cen-
tral venous pressure and endo-tracheal, to be rehoved

from the patient.
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Data obtained using these criteria are summarized in
Table I, and sth‘evidence of the following. Twenty-five
percent (8/32) of the patients showed incidencé.of nosocomial
infections. The CDC estimates that 5% of all hospitaiiZed
patients will develop nosocomial infections (CDC, 1974).
The'American College of Surgeohs estimates a 1ess than 1%

wound infection rate for a Class I wound. This investiga-

R R b v L
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tion shows evidence of a 22% (7/32) wound infection rate
which exceeds all documented ranges and is statistically
significantly higher than the national standard and there-
fore presents a serious problem.

The nosocomial respiratory infection rate of 9% (3/32)
coupled with a post-operative chest x-ray complication
rate of 75% (24/32) is also an area of concern. This prob-
lem was,not'anticipated and needs to be further inVesti—
gated. | |

The antibiotic criteria revealed a critical probiem
in the area of post—operative prophylaxis with only 3% (1/
32) of the patients meeting the 48 hour criteria. As in-
dicated in the Introduction, two of the several problems
associated with overuse of antihiﬁtiés are superinféctidns
and.increaSe ih the incidence of Gram-negative infection,
both of which are evident in this‘investigation;

It is evident from the above discﬁssion that a dif-
ference exists in number of dayé post-operative prophylaxis
between the infected and non-infected patient‘groups. A

one-tail independent t-test on difference of means was run.

AR AR IRNERA) it 1)¢
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The results are significant at the .06v1eve1 but not at the
.05 level, Figure I and Figure II. Additionaily, a test
was run on the difference of the infection rétes for the
two groups. Patients receiving poét—Operative prophylactid
antibioti¢s for eight days or less have a 15%'nosocomial
infection rate.  Those patients receiving posteoperativé

prophylactic antibiotics for greater than eight days have

a 42%vnosocomia1 infection rate. The results afe significant

T IS Y

ity .

at the .10 level for the two-tail test and significant at

the .05 level for the one~tail test.

On‘the basis of this study the following recommendations

are presented:

1. Implement a prospective antibiotic monitoring prd—
gram for open-heart surgery patients which adheres to the
criteria sélected for this study. Appropriate statistical
analysis coﬁld then be documented and hopefully infections,
medical costs, and hospital length of stay would be reduced.

2. Investigate the time and duration of‘pre—operative

~antibiotic dosing for open-heart surgery patients and deter-

mine its effect dn post-operative nosocomial infection,

3. Investigate further the high incidence of post-
operative chést x-ray complications and nosocomial respira-
tory tract infections.

4. FStandarize post-operative wound care; currently
policiés and procedurés dQ not exist in this hospital.

>5. _Require cultures; 9% (3/32) of the patients did not

have cultures taken when it was appropriate to do so.

(R R R BT




SUMMARY

Medical records of 33 consecutive open-heart surgery’
patients were evaluated using selected criteria. The total

post-operative complication raté was 91% (30/33): 25% (8/

] Immmlmﬂ SPL peietk 13 ‘[.

. 32) of the patients developed a nosocomial infection, 75%

(24/32) chest x-ray compiications and 9% (3/33) miScel—
1aneoué complications, such as hepatitis, myocardial
infarction, or intra-operative death. The study shows that
there is a difference in number of days post-operative
prophylaxis between the infected and non-infected patient -
groups at the .06 1eve1'of significancé.

Based on this investigation, the following recommendaf
tions were presented: |

1. Implement a propsective antibiotic_monitoring pro-
gram for open-heart surgery patients which adheres to the
criteria selected for this study.

2. Investigate the time and duration of pre-operative
antibiotic dosing for open-heart surgery‘patients and deter-
mine its effect on post-operative nosocomial infection.

3. Investigafe the high incidence bf post-operative
chest x-ray complications and nosocomial respiratofy tract
infections.

4. Standardize post-operative wound care.

5. Require cultures.
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Table I
SUMMARY OF MEDICAL RECORDS FOR OPEN~HEART SURGERY
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E % & & § 230 =5 é‘ & gn ] g §)§ %D v g § %D Chest X-Rays Cultures Complical‘.;ions

233 -SRI SE1228 |Bz& RE o m < e
8-25-78 2k | 48k 34 | 36.8 14,742 67 5 8-25 & 8-29, clear; 9-21, L. thigh Readmitted 9-18, debridement L.
8§-29-78 36.2- | 7800- 53-90 1-12 8-31, R. base discoid Staph. aureus, Proteus thigh acute cellulitis, gaping
9-6~78 37.4 23,500 atelectasis; 9-1, mirabilis, Enterococci wound with drainage. 9/3 chest
i2 pleural effusion L.L.: . incision opem & draining. 48h

base post-op atelectasis R. base.
. .

9-4-78 24h {48 h | 54 { 37 70 3 9-6, infil. L. lung; 9-12 sputum, normal 8hr post-op atelectasis
9-6-78 36-38.8 8855 57-85 1-6 9-7, infil. R. base; flora
9-15~78 5506- 9-8, 9, 11, 15, atel.

11 13,100 R. & middle lobes &

R. base

9-4-78 24 h | 48 h j10d | 37 15,750 68 16 9-~12,14,15, clear 9-21 urine 103 4 d post-op infiltrative changes
9-12-78 36~38.6] 4100~ 51-91 1-41 9-16, CHF & infiltrates Pseudomonas and congestive heart failure
9-26-78 23,100 9-17, atelectic R. base

22
9-5-78 26 h {48 h 1 64 | 37 9227 65 4 9/7-14, pleural fluid ———— abnormal chest x-ray from time of
9-7-78 . ’ : 37-37 | 5700- 36-81 0~10 effusions admission and post-op. No fur-
9-16-78 14,600 ther complications.

. ll . - ' -
9-5-78 26 h | 48 h | 54 ] 37 13,850 56 10 normal chest x~ray = | = m=——e- m—— .
9-7-78 37- 9300- 44-82 1-35 during hospitalization ;
9-16-78 37.8 20, 100 ¥
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Table 1. Continued.
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| E5P | 3T 18T g3 |EEB| g2 [ EEs | =83 Post-Operative
ER 3 e 25 LEl8zsig:s oeg =Y 5 Chest X-Rays Cultures Complications
. | =S m <
|
9-5-78 24h |48 h (44 |36.8 8527 64 5 9/6-13, clear ————— 48 h post-op pleural effusiom
9-12-78 36.2- | 6700- 51-91 0-13 9/14~17, bilateral pleural with further atelectasis L.
9-21-78 38.2 11,300 : effusion . base.
16 9/19, atelectasis L. base
: 9/21, resolving i
9-9-78 2, h {48 h |14 |37.2 9608 58 5 © 9/9-11, normal ¢xr 9/13 blood, no growth- 24 h post-op infiltrate or, imfil.
9~-11-78 36.2- | 8400~ 52-88 1-15 9/12, infil, or atell.L.L.: 9/14 sputum, normal L.,L.L. 48 h post~op bilateral
9-22-78 38.6 13,300 9/13, bil. pleural eff. flora pleural effusions
13 ] 9/16, atel. L. base 1
9/18, til. pleural eff.
9/19 & 22, infil. & atel.
L.L.L. '
9-10-78 26 h | 24h |54 |37 7511 69 5 9/10, 12, 13, 14, clear 9/18 sputum, normal 48 h post-op atelectasis im
9-13-78 . 37- - GIOQ)— 47-92 0-24 9/15, 16, 17, 19, 21, 22 flora w/Staph. bases :
9-22-78 37.2 11,200 atelectic changes in bases aureus
12
| 9-16-78 25 h { 48 h |94 |37 ll,g'SO 75 6 9/15,19,20,21,22, clear 9/22 R. mediastial tube;| readmitted 10/16 sternotomy
| 9-19-78 Ancef, 36— . 5706‘!- 64-86 0-17 9/24,25,26, pleural eff. | Staph. epidermidis . wound infection; 5 d post-op
! 10-4-78 72 h 38.4 20,400 . 9/27, atel. or infil. L.L.| 10/16 chest incision; pleural effusion
‘ 19 Naf~ base; 9/28, clearing; Staph. epidermidis
| cillin 9/29, fluid in pleural 10/21 sternal wound; !
{ i . space, infil. or atel. Staph. epidermidis
i R.L.L.
8-20-78 2. h | 48 1 5dj37.2 961 14 2 9/20,22,23,24 clear 9/25 urine, no growth 4 d post-op pleural effusion
, 9-22-78 36.6~ | 6100~ 60-93 0-4 9/26,28, bilateral 9/25 sputum, sputum culture is colonization.
; 10-10-78 37.6 17,900. basal pleural effusions Enterobacter cloacae ’
a . 10/1, clearing | -
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Table 1. Continued.
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TE- | £3 53 |53 |Es.| u, | tg, |33 , Post-operati
P55 | PR |IZ 1I% |18yl fn | 283 | <5 omplications
Ezg o% @ an |[Eof|odcg X RS Chest X-Rays Cultures Complications
253 LE |88 |88 2z8|8k8 wZd | 22d
9-25-78 24 h | 48h | 4&4d |37 14,933 62 6 9/25,26,27,28, clear 9/27 urine, no growth 1 nosocomial wound infection
9-29-78 Ancef;Reflexy 780p— 47-83 0-18 9/29, L. base atelectasis (culture not taken of of chest incision ’ i K
10-9-78 48 h (14 |36.4~ | 25,900 9/20,10/1,2,3,4, atel, or | chest incision) atelectasis on day of operation ‘
15 Naf. | Clox. |37.8 infil. L. base 7 d post-op basal effusion
10/6 L. basal effusion
\ ; -
9-26-78 24 h { 96 h | 104 {37 924@ 69 7 9/26 normal cxr 10/1 urine no growth - 1 nosocomial respiratory infec-
9-28-78 36~ 5400~ 57-77 1-17 9/24,30,10/1,2, «infil. 10/2 sputum tion 24 h post-op infiltrate L.
10-17-78 37.4 14,500 L.base; 10/3 density R. Pseudomonas fluorescens base.
22 mid lung; 10/6 bil. basal Enterobacter aerogenes
effusion & L.L.L.
atelectasis
- . | -
9-30-78 24 h | 240h | -~~ |37 10,605 68 12 10/29, 10/2-4, clear 10/10 sputum Proteus 1 nosocomial chest tube site
10-2-78 - Ancef 36— 5700- 52-83 432 10/5 L. base atel. or morganii, Proteus wound infectionj; 1 nosocomial
10-30-78 48 h 39.4 19,500 infil.; 10/6 atel. L. mirabilis 4 respiratory infection. -
31 Naf. U.L.: 10/7,9, bil. atel.; | 10/11 urine 10~ mixed (Chest tube site draining copiou
10/10 resolving; 10/16 flora with Pseudomonas yellow-drainage, foul smelling) !
basal atel. or effus. 10/10 CT site no growth 3 d post—op atelectasis
. 10/18-21, R. pleural eff. | 10/18 sputum normal flora
10/23 R. pleural fluid; 10/18 sputum Proteus
10/24, atel. R. base; morganii, Proteus
10/26,29 atel. clearing mirabilis, Klebsiella
. pneumoniae; 10/19 pleural )
fluid no growth :
10~-2-78 48h | 48h | 6d |37 808; 63 15 10/2 normal exr = | ———ee atelectic changes L. bases oun
i0-5-78 36—~ 460G~ 50-75 8-26 10/5,6, atelectic changes day of surgery
10-15-78 37.8 11,900 . L. base; 10/7, 9, 11, 14, . P
13 atelectasis L. base
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Table 1. Continued.
S
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Ep e |22 s
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w w©v -~ a pel L] [
cow | B9 | By |Egid 3 2
=] a3 @ b Qo o . [ -
Sie | 221583 |BsEs. )l 8. 1Es. | 3
es% | SR IE |IE |85y 0y | EEs | <88 Post-operative
E25 | 22| 2L |EE|BSF|g8f | 388 | g hest. ¥ ) e e
S8a aE | L% RS 18281832 -] SEs Chest X-Rays Cu, t.:ures  Complications
10-3-78 192h { 72 h [ 54 | 37 10,850 61 6 10/3,10,18-21, normal 10/19 graft no growth 1 nosocomial wound infection~
10-18-78 36— 8600- 50-80 0-17 10/22,24,26,28, atel, lower leg per discharge sum~
10-30-78 37.6 13,300 L.L.L. wmary. 4 d post-op atelectasis
27 ‘ L.L.L.
106-4~78 26 h | 48ni5a4d |37 7681“. 59 6 10/4 chronic obstrustive 10/10 urine no growth atelectasis L. base ob day of
10-11-78 36.8~ 1 6400- 48~76 0-30 lung disease?; 10/10 surgery
10-20-78 37.6 9100 normal cxr; 10/11-13
16 atel. L. base; 10/14, 16,
18, bilateral atelectasis
10-5-78 26 h | 48nh {44 {37 9990 61 9 10/6,10,16,17, normal = | = —we—- 48 h post-op L. base effusion
10-16-78 36— 7100~ 33-85 0-27 18/18 effusion L. base
10-23-78 38.8 15,400 10/21 infil. or pleural
18 reaction L. base
10-6-78 2 h { 481 94 {37 763(J" 66 5 10/6,9, normal ecxr | = ————- 24 h post-op discoid atelectasis
10-9-78 36~ 5800~ 50-85 1-10 10/10, discoid atel. R. base| R. base; 72 h post—op pleural
10-21-78 38.4 11,500 10/11, basal hazy densities fluid bilaterally
15 v 10/12, 14, bil. pleural
fluid; 10/16, 18,19,20,
atel. & eff. both bases
10-6-78 | 16 h} 48 h j2d | 37 10,326 71 8 10/18,20,21, normal; 10/6 urine no growth 1 nosocomial leg wound infection
10-20~78 37~ 5209~ 58-83 1-22 10/22,23,25,27,29, fluid 10/17 urine E. coli readmitted 11/27 )
11-12-73 37.6 16,600 . in L. base; 10/31, 11/3, 10/23 urine no growth 1 nosocomial urinary tract infec-
37 : 6,9, normal cxr tion
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Table 1. Continued.
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<o < A< AR AR T w g m < el Chest X-Rays Cultures Complications
10-10-78 26 hf{ 48 h | 74 37 84q0 63 6 10/8 no active pulm. ——— pleural effusion on day of sur-
10-12-78 36.8- | 3900- 48-85 1-27 disease; 10/12,13, L. gery
10-21-78 37.8 16,400 pleural eff.; 10/14, 16, 48 h post-op atelectasis L.L.L.
11 18, L.L.L. atel.; 10/20,
L. pleural eff. & basilar
atel. changes
10-11-78 | 24 h] 48 n | 54 | 37 12,028 | 60 6 10/9, 13,14,15,17,19, 10/12 clean catch urine, —
10-13-78 36.6- | 9300- 54~70 1-19 normal chest no growth in 18 h, 103 *
10-20-78 37.2 15,400 ' Lactobacilli in 48 h
9
10-16-78 384h| 9 h | 6d | 37 10,654 69 7 10/16 CHF; 10/20,31, COLD {10/16 spu, normal flora 1 nosocomial respiratory infec-
11-1-78 36— 4000~ 59-97 1-32 11/1 pulm. edema 11/2,3, 10/20 spu, B _strep, notA | tion, 24 h post-op infiltrate
11-24-78 38.4 19,700 RUL infil.; 11/5,6, R. 10/23,30, spu, normal RUL, 4 d post-op pleural ef-
39 pleural eff; 11/9 resolv- | flora; 11/3, spu, P. fusion.

ing; 11/10, 11,13,14,15,17,
19,20, L.L.L. infiltrate.

morganii, Enterobacter
aerogenes, E. coli;
11/10, spu, E. coli,

P. morganii, 11/11,
spu, Enterobacter aero-
enes, E. coli; 11/15,
Staph. epidermidis,
yeasts, P. morganii;

.10/20, urine no growth,

11/9 chest wound, no
growth; 11/11 blood,
no growth.
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E8E | T 8L | sT|EEElg8E | BEL) FEE post perarive
i 28 5 nESE SEIS8ZE8EER 23 o = Chest X-Rays Cultures Complications
| 10-20-78 72 h| 9 h{ 1d | 36.8 13,484 59 12 10/20,23,24,25, clear; 10/23 urine, no growth 3d post-op R. pleural fluid,
| 10-23-78 © ] 36.4- | 7800~ 4275 2-31 10/26 R. pleural fluid 10/27 mitral valve, no sputum is considered to be
‘ 11-12-78 37.8 18,000 10/27,28, base demsity growth, 10/27 urine, . colonized.
| 23 10/31,11/2, L. eff.; 16x103 Candida albicans;
1‘»'[ 11/10 L. base iafil. or 10/27 spu, Pseudomonas
[ atelectasis. aeruginpsa; 10/29 urine,
1' no growth; 10/30 spu,
' Pseudomonas aeruginosas;
j 10/30 urine, 500/cc
‘ f Candida albicans
1', 10-21-78 24 h| 48h 74 | 36.8 12J‘877 66 10 10/21,24, normal; 11/2, chest incision 48 h post-op pleural fluid
}( 10-24-78 35.8~ | 5700- 56-85 3-30 10/26, L. base pleural normal flora in L. base, 5 4 post-op .
‘I 11-2-78 38.8 15,900 £luid; 10/27, pleural atelectasis and/or infiltrate
i 12 eff.; 10/29, atel. or L. side.
! infil.; 10/31,11/2,
g clearing.
" 10-23-78 | 24 h{ 72 h{ --— | 37.9 7900 59 7 10/23,26,27,28, normal 10/24 urine, E. coli 4 d post-op R.L.L. infiltrate or
) 10-26-78 36- | 5000- 27-73 2-10 . 10/30, R.L.L. atel. or (community-acquired); atelectasis, "viral" infection
t 11-6-78 39.6 12,900 infil, ' 10/30 blood, no growth fever related to chest x-ray
14 10/30 urine, no growth per Doctor. !
10~29-78 24 n| 48nl 74| 37.2 7000 58 19 10/29,11/2,3,4, norﬁal 11/4 chest tube, no 3 d post-op pleural reaction
10-2-78 36— 1500~ 31-79 1-57 11/5, L. base small growth 5 d post-op atelectasis L. ba§e
1 11-11-78 39 11,200 pleural reaction; .
| 13 11/7, atel. L. base.
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| gouw | 38| Egl Egld 5 E
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‘ hadte] Q O [aPe} £. 0 ©w Qo U &ow ¢ o
| 25 52 2 ?a 28w & o S&Dw © %o Post-Operative
; E8F $ 3 230 9L |E0E|gp bo e EsE Chest X-Rays ' Cultures Complizations
| 328 £E L8|l 5823|828 | 828 | 228 | Y - _
11-2-78 2, h 148 h| 13 d|36.6 9730 67 3 11/2,7,3,9,11,13,14, 11/5 urine, no growth post~op myocardial infarc~
1l-7-78 35.8~ | BONO~ 53-81 0~12 15,17,19, normal. . . tion
11-22-78 37.2 12,600
20
11-4-78 24 h |48 h| 84 |36.6 llj, 650 73 5 11/3,6 L. base atel.; 11/12 spu, B_strep, readmitted 12/29 chromnic
’ 11-6-78 36~ 63?0 61-78 0-11 11/7,8,9,10, clearing; not A and Enterobacter , hepatitis, "etiology unknown™
{ 11-16-78 38.2 14,700 11/13,14, clear. . aerogenes. sputun} is considered to be
12 colonized.
’ 11-4-78 24 h |48 h] 3d |37.6 9300 70 8 11/5 normal; 11/8 iafil. 11/12 pacer wire site "antibiotic fever? does not
! 11-8-78 36.8- | 5300- 51-82 1~19 R. lung; 11/10,11,12, no growth; 11/9 mitral look sick", infiltrate on
11-17-78 ) | 39.6 14,600 15, R. and L. mid-lung valve, no growth; 11/12 day of surgery.
| 13 infiltrate. i urine no growth; 11/14
! blood no growth.
| 11-6-78 26h 172h{ 54 {37 12,042 58 3 11/6,7,8, nermal; 11/10 | 11/10 urine, no growth 3 d post-op atelectasis or
| 11-7-78 36.6- | 7900~ 45-76 0-7 - 12,14, atel. or infil. infiltrate L. base plus small
I 11~15-78 37.4 17,400 ‘ L. base plus sm. R. R. pleural effusion.
! 11 pleural effusion. \
| 11~7-78 *{ 24k |72 h| 54 |37.6 7340 70 13 11/7,9, clear; 11/10 11/13 blood, no growth; 24 h post-operative atelectasis,
[ 11-9-78 36.6- | 5000- 58-75 2-19 atel. L. base; 11/11 11/13 urine, no growth; sputum is considered to be
» 11-18-78 39.2 96()0 atel. L. & R. lungs; 11/14 sputum, Citrobacter | colonized.
11 11/13 clear. diversus.
11-12-78 24 h 11/12 no active T me— Deceased on operative table;
11-27-78 DECEASED=+f{===mim=msnmmme pulmonary disease. . | intraoperative cardiac insuf-
11-27-78 ficiency due to severe coromary
15. . . arteriosclerosis and pulumonary
° ) § ) . emphysema (autopsy report).
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& .%T.an &2 ?3 xo.q 7} G @ [T o O Post-Operative

E 8z s o) ®s| B ol g By '?-.u 5 %f Chest X-Rays Cultures Complications

283 &8 fE1 28] S g5 o Ea ERE : . :
i1-17-78 2,h} 26nh | 1d 8800 70 4 11/17,20, normal; 11/25 sputum, normal 24 h post-op infiltrate L.L.L.
11~-20-78 7300~ 0-8 11/21 small infil. L.L.L.; flora.
11-28~78 11,0000 11/24 atelectic strand

11 R. mid-thorax.
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Table 11

15
Analysis of Post-Operative Complications and E
Post-Operative Antibiotics ’ E
IVPB Oral
Patient Duration Duration Total . Complications
1 48 h ‘ 3d 5 2 nosocomial wound infections
48 hr. post-op atelectasis
2 , 48 h .54 7 48 hr. post-op atelectasis
3 48 h 104 12 4 days post-op infiltrative :
changes and CHF
4 48 h 6 d 8 e
5 48 h 5d 7 e
6 48 h 4 d 6 48 hr., post-op pleural effusion
and atelectasis
7 48 h 14 - 3 24 hr. post-op infiltrate or
atelectasis; 48 hr. pleural effusions
8 26 h 5d 6 48 hr. post-op atelectasis
9 120 h 9d 14 1 nosocomial wound infection
5 days post-op pleural effusion
10 48 h 5d 7 4 days post-op pleural effusion
11 ' 96 h "5 d 9 1 nosocomial wound. infection
' atelectasis on day of surgery :
7 days post-op basal effusion
: 12 .96 h - 10d 14 1 nosocomial respiratory infec-
E tion; 24 hr.~ post-op infiltrate
13 288 h -— 12 1 nosocomial wound infection
1 nosocomial respiratory infection
3 days post-op atelectasis
14 48 h 6 d 8 atelectic changes on day of
surgery
15 72 h 5d 8 1 nosocomial wound infection

4 days post-op atelectasis
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Table II. Continued.
IVPB Oral
Patient Duration  Duration  Total Complications
16 48 h 5d 7 atelectasis day of surgery
17 48 h 4 d 6 48 hr. post-op basal effusion
18 48 h 9 d 11 24 hr. post-op atelectasis
: 72 hr.  post-op pleural fluid
19 48 h 2d 4 1 nosocomial wound infection
— 1 nosocomial urinary infection
20 48 h 74d 9 pleural effusion on day of éurgery
48 hr. post~op atelectasis
21 48 h 5d 7 meeee
22 96 h 6 d 10 1 nosocomial respiratory infection
24 hry . post-op infiltrate
4 days post-op pleural effusion
23 96 h 14 5 3 days post-op pleural fluid
24 48 h 74 9 48 hr. post-op pleural fluid
5 days post-op atelectasis and/or
infiltrate : ' '
25 72 h — 3 4 days post-op infiltrate or
atelectasis
26 48 h 7 d ‘ 9 3 days post-op pleural reaction
5 days post-op atelectasis
27 48 h 13 d 15 post-op myocardial infarction
28 48 h 8 d 10 readmitted 12/29 chronic hepatitis;
‘ etiology unknown
29 48 h 3d 5 infiltrate on day of surgery
30 72 h 54d 8 3 days post-op atelectasis or
infiltrate
31 72 h 5d 8 24 hr. post-op atelectasis
32 — — - deceased on table, intra-operative
cardiac insufficiency.
33 24 h 1d 2 24 hr. post-op infiltrate
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Frequency Distribution - Days of Post-Operative

Prophylactic Antibiotic Therapy

Figure I.
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Number of Patients
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Figure II.
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Frequency Distributions — Days of Post-Operative
Prophylactic Antibiotic Therapy for the Infected and
Non-Infected Groups of Open-Heart Surgery Patients
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- APPENDIX 1

HOSPITAL ANTIMICROBIAL SURVEILLANCE
RECORD SHEET
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Ree . ANTIMICROBIAL SURVEILLANCE RECORD SHEET
MAME: _ WYL

Admitting Diagnosis: .
Drug Allergies:

Sianificant Hlstdry

. PROPHYLACTIC: . : Monitored
¥hy Yound Class 1f Surgery, date. Day 1
Rationale stated?___ ___ If yes, what _ 2
Agent, dose, and route appropriate?. If combination, appropriate? 3

' 4
THERAPEUTIC: YES NO 5—

- Diagnosis of infectious disease documented prior to Rx? 6
Based on 7
Appropriate cultures obtained prior to Rx? 8 . _

i - g
PATIENT DATA: SR 10
ate : ' : ) .-
emperature ' : 112
Total WBC's . ' _ 13 _
Segs : L
Bands : 15 .
BUN —q16
Creatinine - 1; -

“AMINOGLYCDSIDE MONITORING: A g e e 19

Date - [ . _ L ’ 20
. Time drawn :

Time of dose _ -

Blood level mcg/ml

CULTURES: : ) : :

DATE SITE ORGANISMS __SENSITIVITIES _SEMSITIVE= C)PESISTAHT =X __INTERMEDIATE=]

1

e

, PG_RP ER CL TE CH KA CE AM GE CA PO TO NI HA SU ST
- PG RP_ER Gl TE CH YA _CE AM GE CA PO 10 MI NA SU ST
PG_RP ER-CL™ e Cii'KA CE AM GE CA PO TO NI MA SU ST
PG _RF ER CL_TE CH KA CE_A{_GE CA PO _TO NI NA SU ST o :
PG RP ERCL T CH XA CE AM GE CA PO _TO NI HA SU ST o
PG_RP ER (I TF LCH YA CE AY GE CA PO TO NI NA SU ST i

PG RP_EX CL it CH KA CE_ A1 GE CA PO TO NI NA SU ST
PG RP_ER CL_TE CH KA CE AM.GE CA PO _TQ NI NA _SU ST
PG AP FR CL.TE CH KA CE Aw GE_CA PO TD NI NA SU ST

g oD I € YE CH KA LF A G CA PO _TO nIiEA SQ:iI
PG RP ER CL TE CH KA CE AM GE CA PO TO NI NA SU ST
PG RP_ER Cl _TE CH KA CE AM GE CA PO TO NI NA SY ST
PG RP_ER_CLTE _CH KA CE_AM QL CA Q_TO N[ HA SU ST

PG _RP ER CL TE CH KA CE AM GE CA PO TO NI MA SU ST

- U F . . PG RP ER CL TE CH kA CE_AM GE_CA PO _TO NI _NA SU ST
CHEST X-RAYS: (date and report)

[P

7f7o 026-1
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ST [N
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COMMENTS: (date, summary, and initial)

FRY 281 NGO R0 MR B
1 v ki

Pt { [, H’UMIZII[LJ‘E}] [! [.T![[Wﬁr’ 1‘

PHYSICIAN CONTACT: (date, reason, and outcome)
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APPENDIX 2

~HOSPITAL PHARMACY ANTIMICROBIAL

MONITORING REPORT
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2. Percent of pat1ents

where a change in therapy resulted.

SN R

sT. JOSEPH S HOSPITAL PHARMACY ANTIMICROBIAL MONITORING .
, REPORT . : )
DURATICN:  Sept 1 - Sept. 30 1978
TOTAL KUMBER OF PATIENTS MONITORED 242 *
- 1. PROPEYLACTIC THERARY ‘NO. % II. THERAPEUTIC THERAPY ' M. 2
A, Total number of patients treated - - A. Total number of patients treated
prophylactically: 109100 % therapeutically: B 142 100.%
1. Surgicel patients 90 30y B. If Therapeutic: YES N0
2. Mon surgical patients 10 1094
£ P 3 'y : . . .‘.’}‘_Q. -%-’- ;—\'—O.' .té
8. If Propnylactic: Appropriate Questionable 1. Diagnosis of infectious
. N0, % NO. % disease ' 141, 99.3% 1 _.71%
1. Yes the raticnale 92, 92% 8 8% 2. Diagnosis documented prior - .
2. lies the dosage o3 8% 2. 2% iy FeAPrIOr 9ay 993 1 79
3. Was the route 100 100% _- _-3% 3. Ccult b dl prior t _ .
4, Yas the agent .;e?cc»cd99 99 99 & 1 1% . R“ ures o tained| prior to 122. 60¢ 20 10¢%
5. If combination of Rxy X — = = :
vae this 9 % . Ty 4. Cultures appropriate 122160 % —_— "
C. Number of times physician notified: 5. Blood cultures obtained 68 48% 74 2%
6. Rationale stated 141 99.3% Y _.7%
1. Reasons: NO. NO. OF CHANGES : ] .
— . Appropriate Questicnabie
a) _Agent selected __ _1. -a. NO. % KDL %
b nepna - ' B
) nzeag ~2- 0 7, Was the rationale 141 .98.3% 1 _7%
c) —_ —_— 8. Mas the agent selected 13897 % _&_ _ 3%
d) . 9. las the dosage 1240 93 % _2 1%
- = — 10. Was the route " : 142 100 % - %
: o 11. If combinations, was it 27100 % - =%
2. Percent of pat1ents being treated - ‘ : -
propaylactically whnere a change in C. Number of times physician contacted:
therapy resulted. ' 0% © 1. Reasons: NO..  NO. OF CHANGES
D. Average Duration of Prophylactier = . a) _Dosage 2 1
therapy. 2.65 days’ :
‘ - b) _Agent A 1
Range 1 dose - 10 days €} mecicrance | § 5
d) " Rational 1 _Q__ .

be1ng treated therapeutxca]ly

4.0%

RO B 40414111 A WA 119 14 | 1 i

cg
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PAGE 2 ST. JOSEPH'S HOSPITAL PHARMACY ANTIMICROBIAL MONITORING REPORT -
DURATION: Sent. 1 = Sept. 32 1978
t© ' - '
™ ¢ T0TAL NUMSER OF °.~\ IENTS MONITORED 243«
III. DRUS USEGE NO. - % IV. SURGICAL WOUND CLASSIFICATION BY SERVICE ~ FQOR PATIENT
] -~ © TREATED WITH ANTIMICROBIALS
A. Cephalosporing 51 2 - 4 I I I Iv
i' i:?’“’jz‘” Cf:“pc ~5 A A. Ear/Eye/Nose/Throat = = - =
T RO Glycesice Group —5 o - B. General Surgery (CT) 3 12 8 ]
D. Chloramphenico! = 5 T 7
£ Miee | . _— €. 0B/GYN — o = b
msc. f—zg A0 D. Orthopedics 55 4 2
' E.  Neurology 3 1. 1 _-
F. Urology 3 2. 1. =
G. Vascular/Thoracic .28 9 = _1
OHS 10

¢ *This representss all paticats on parenteral antimicrobials.
Cbowith the u.u(T\JOTi of orals for those patients on fourth East.
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APPENDIX 3

HOSPITAL AMINOGLYCOSIDE MONITORING REPORT
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DURATION _

37

TOTAL HUNBER OF PATIENTS
HIONITORED

ST. JOSEPH'S HOSPITAL PHARHACY v
ANTIMICROBIAL FOMNITORING
REPORT

1. THERAPEUTIC THERAPY OF AMINOGLYCOSIDES

THRESHOLD-
N. %

" SCREENING  FOR ACTION

" A. Total number of patients

treated therapesutically:

Yes ho

ACUTAL

———

ZIZIHZ!I]’ELH]I['I.;'C[IL{‘Z i
i i

M
[

J‘.I:L%..I,‘\Iﬂ]}l:ll\(:iﬂ” ‘l [ :H[[I\'ﬂ!!(

1.
12.
13.

-tious disease

TN

Diagnosis of infec~

Diagnosis documented
prior to Rx

Cultures obtained
prior to Rx

Cultures appropriate
Blood cultures ob-
tained

Rationale state

Aminoglycoside
levels

Creatinine, Bun

Appropriate fuestionable

Was the rationale

Has the agent
selected

Was the dosage . .

— e e e e

Was the route

1

If combinations, was
it o v

B. Number of times physician contacted:

1.

2'
SEE OTHER SIDE

Reasons: NO.- NO. OF CHANGES

———— s

Percent of patients being treated therapeutically where a'change in therapy

resulted. g

SRR T
H
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1. PROSPECTIVE AUDIT CYCLE o : :

e
.

Problems Identified:

IR S T T

~N

Recommendations:

AN I N TR A T

- 3. Action Taken: _ A . _ - : .

4. -Comments:

I
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APPENDIX 4

RETROSPECTIVE EVLAUATON ON THE USE OF : )
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CEPHALOSPORINS IN OPEN-HEART SURGERY
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© ATMISSION DATE:

.39

RETROSPECTIVE EVALUATION ON THE USE OF CEPHALOSPORINS IN OPEN-HEART SURGERY

L AR SO

PATIENT NUMPER:

'SURGERY DATR:

DISCHARGE DATE: . _

SR

ANTIBTOTIC _DOSE _____ROUPE " "INTERVAL _ START _STOP

bl

sl

I. Antimicrobial. Therany for Open-Heart Surcery

A, If vrophylactic: : approﬁriate/questionable
1, Was the rstionale R 6( R
Criteria: Prophylactic use of ant1b1otlcs in open heart surgerd is. justified.

e an e

Criteria: Ancef and Keflin are given 1ntravenouslv or.intramus
and Keflex orally,

L

2. Was the route ' : g/
vlarly,

3. Was the dosare

 Criteria: Ancef is usually given 0,500 to.1.000g, every O nourgl Keflin 1g

every 4.6 hours and Keflex O, 250 0,500g every 6 hours, but not to
exceed Ug in 24 hours. - .

b, Wns the duration of pre-~nn nrophylavls S 1/
Criteria: ?h hours maximum; 1-2 hours minimum,

5. Was the duration of nost-op nrophylaxis /[
Criteria: 48 hours maximum; 24 hours minimum,

B, Complications: Yes ]/ No
1. Did the patlent acauire a
nosocomial infection é/
Criteria. HInfections which express themselves in hO%pltaliZ d natlents in

i R T R

{8 {HH 1Y H\V. o

Iﬂl.’ll!lﬂ}‘m] l

oS N BN |

whom the infection was not present or incubatine at the time of admission! -

and include ! infections which are potentially preventable as well
as some that may be resarded as inevitable!, ref: Center for Disease '

Control (1L9o74)



Criteria:

Criteria:

R Yes No
?, M.d the pvatient. acqulre a nosocomial .
vound infection - - “f/’
A ‘surgical wound draining purulent ma+erlaL,'£ﬁgwculﬂu
may or mavno+ he positive,

3, Md the paticn*-aoquire a nosocomial
urinary tract infection . // e

A ecolony count on a elean cateh or vrinary catheter sample

exceeding 100,000 colonles/ml.

4, Did the patient acquire a noqocomlal :
resniratory tract infection : 4/. 5
Purulent sputum, a chest X-ray showing 1nf11trates “of other
positive slens, and/or a positive sputum culture,

(S AR

E[‘JWW[T:IU TR

ELPApHIrs

Criteria:

Criteria:

COMMENT S:

5. Did the patient acquire a nosocomisgl
septicemla

Presence of bacterla in the blood with c]1nica1 51gn/,of 1nfect10n.

6, Did the patient acquire a nosocomial
infectious endocarditis
Bacteremia, fever, spenomegaly, embollc manisfestations, new
heart murmer, or a positive culture from the valve or heart, Inlectlouc
bacterial enduecarditis is diagnosed if the patient demonstrates three

of the six ljf ted crlterla.
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C. Patient Data -
Tﬂmw _ | £
TOTAL Wac T T )
SEGS T N |
BANTS -
CHEST X-BAYS (date and revort
CULTURES - | _ ‘ -

(h
I

DATE SITE ORGANISM  SUSFPTIBILITIES S=0 R=X , :
- . PG_RP ER CI THE CH KA CE AM GE CA PO 10 |
PG _RP_FR CL, TE CH KA Ch AM GE CA PO_T0

i Iiﬂmﬂlil\.ﬂl

Lol

PG_RP KR CL TE CH KA CE AM GE Ch PO TO

PG RP ER CI TK CH KA CE AM GE CA PO TO
PG RP ER CI TE CH KA CE AM GE CF PO TO
PG RP "R CL TE CH KA CE AV GE CA PO TO
PG RP ER CL TR CH KA CE A GE CA PO TO

e e e

PG RP BR CL T8 CH KA CR AN GECA PO TO

s ion.

PG EP 'ER CL TR CH KA'CE A GE CAPO TO )

SRR IR L

COMMENTS:
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