Colonization
Resistance: A Guide
to Antibiotic Policy
in the ICU

To the Editor:

In leukopenia caused by chemo-
therapy, long-term prophylaxis of
infection with gram-negative rods is
possible by using several different
antibiotic regimens.! This concept was
also applied, with remarkable results,
to infection prophylaxis in artificially
ventilated patients.? Recently we mod-
ified the regimen so that it costs no
more than NLG 15 (US $6.45) per
day.! Our regimen attempts to decon-
taminate the colonized (mouth) and
potentially colonized (stomach) body
sites locally and to use systemic pro-
phylaxis. The decontamination is

mainly concerned with gram-negative
rods and yeast, and is called selective
decontamination (SD) because the
antimicrobial agents used do not
affect colonization resistance.!

We expected that elimination of
potentially pathogenic microor-
ganisms from the colonized areas
would drastically reduce respiratory
infections in artificially ventilated
patients. This hypothesis was tested by
analysis of ongoing surveillance data.

The data were collected during
seven periods (1-7), each covering six
months, from June 1, 1982 through
November 30, 1985. Surveillance was
carried out prospectively. An infection
control nurse (ICN) daily recorded
temperature and other signs indicat-
ing infection, antibiotic use, and any
surgical procedures of all eligible
patients. A culture of sputum or tra-
cheal secretion, urine, and wounds

was initiated twice a week. All patients

were monitored for three days follow-

ing discharge from the ICU.
The selective decontamination
regimen consisted of the following:

a) an oral paste (SD paste) composed
of amphotericin B 2%, colistin sul-
fate 2%, norfloxacin 2% in hydroxy-
propyl-methylcellulose (4,000 cp
20% in white petrolatum); 1 g qid

b) amphotericin B suspension 10%
(Fungizone®, Squibb); 5 mL qid

¢) SD powder containing sulfalene 50
mg (sulfamethoxypyrazine), tri-
methoprim 125 mg, norfloxacin 50
mg; 1 powder qid

As a rule b and ¢ were administered by

nasogastric' tube, but they-could also

be administered orally. In case of renal
impairment or allergy to sulfon-
amides, the sulfalene was replaced by
colistin sulfate (100 mg), and in case of
leukopenia the SD powder was

TABLE 1
MORTALITY, ANTIBIOTIC PROPHYLAXIS (SD), AND ANTIBIOTIC THERAPY
IN VENTILATED ICU PATIENTS
Periods
Patients 1 2 3 5 6 7 All
Total number 28 29 28 37 32 35 50 239
Died 12 8 8 6 8 5 17 64
SD only — — — 7 3 13 23
SD +antibiotic — — — — 16 26 27 69
Antibiotic therapy 23 23 22 29 22 28 33 180
with:
penicillin 4 4 4 1 2 — 2 17
ampicillin® 16 15 5 2 1 — — 39
azlocillin 2 1 1 1 1 — 3 9
dicloxacillin 4 2 5 — 1 1 1 14
cefuroxime — — — — — 1 4 5
cefotaxime — 4 4 12 13 12 14 b9
tobramycin 4 4 4 13 14 13 11 63
metronidazole 5 4 7 12 16 15 12 71
co-trimoxazolet 7 2 12 15 5 11 13 65
othert — 3 2 — 2 3 4 14
Total antibiotics 42 39 44 56 55 56 64 356
* Including amoxicillin.
t Including trimethoprim.
t Clindamycin, doxycycline, erythromycin, and rifampin.
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TABLE 2

HOSPITAL INFECTIONS IN PATIENTS ARTIFICIALLY VENTILATED*

NA = Not applicable.

* The fraction of patients with one or more infections decreased significantly, which is mainly
due to a lower incidence of respiratory tract infections and septicemia.
t Test for goodness of fit, uniform distribution: P=0.09.

Patients Infections by Localization
Period Total Infected (%) Urine Wound Septicemia Airway Total

1 28 21 (75} 5 7 5 16 33

2 29 15 (52) 8 5 2 13 28

3 28 19 (68) 7 8 3 14 32

4 38 18 (47) 5 5 2 14 26

5 32 15 (47) 3 4 1 11 19

6 35 14 (40) 4 3 0 7 14

7 50 15 (30) 5 6 0 9 _20
240t 117 (49) 37 38 13 84 172

Test for trend, P value: <0.0001 0.029 0.029 0.0003 <0.0001 NA

replaced by oral tobramycin and coli-
stin.?

In the various periods, age, dura-
tion of stay, and duration of ventilation
were compared by means of Kruskal
and Wallis' H test and a k sample trend
test.* The relative frequency of the
infections was tested with van Eeden’s
test for trend among k probabilities.*
The chi-square test was used for the
other tests. There were no significant
differences—in age (median 61),
duration of stay (median 7), and dura-
tion of ventilation (median 3)—
between the groups of patients receiv-
ing artificial ventilation.

During the first two periods, pen-
icillins were the most frequently used
antibiotics (Table 1). In period 3, this
place was taken by co-trimoxazole. In
the last four periods penicillins were
replaced by a combination of cefotax-
ime, tobramycin, and metronidazole
in case of (postperforation) peri-
tonitis, or co-trimoxazole in case of
less severe conditions. No significant
difference for mortality was found for
the observation period as a whole (P =
0.16). The percentage of patients with
one or more hospital infections was
high: 117 out of 240 (49%, Table 2).
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This percentage gradually dropped
over the seven periods (from 21 of 28
[75%] to 15 of 50 [30%], P < 0.0001,
van Eeden’s test for trend). This drop
mainly related to respiratory infec-
tions (from 16 of 28 [67%] to 9 of 50
[18%], P < 0.0001) and to the small
but clinically important group of sep-
ticemia/bacteremia patients (from 5 of
28 [18%] to 0 of 50, P = 0.0003). How-
ever, the number of urinary tract
infections and wound infections also
dropped significantly (P = 0.029 in
both cases). Enterobacteriaceae chiefly
accounted for the drop (from 33 to 4).
The number of hospital infections
caused by Pseudomonas also fell (from
10 to 3). The infections caused by Can-
dida and other yeast infections
occurred more frequently in periods 3
and 4 than in the previous and subse-
quent periods (21 of 66 [32%] v 15 of
174 [9%], P<0.0001, chi-square test).
That may be related to the increased
use of co-trimoxazole, which seems to
promote yeast infections,! and which
later was compensated for by admin-
istering antimycotic amphotericin B as
a part of SD. At the time of the study
we did not yet apply a severity of dis-
ease classification (ie, APACHE [5]).
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Therefore the improved mortality rate
during the first six periods could not
be evaluated objectively. Nor could we
separate mortality due to infections
and other causes.

We conclude that the concept of
colonization resistance may be impor-
tant as a guide to antibiotic policy in
the ICU. We hope that our study in-
vites controlled studies of similar anti-
biotic regimens.
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To physicians who have concern for the personnel in the laboratories they use:

Minimize ¢ ) exposure
of laboratory personnel

B Now there’s a more convenient closed system
for culturing mycobacteria from the blood of
immunocompromised patients including those
with AIDS. It's the BACTEC 13A Medium, along
with the BACTEC 460 TB System. Since blood

is directly inoculated into the BACTEC 13A
Medium without prior concentration, this new
method minimizes manipulation and is more
convenient than the lysis centrifugation
culture method.

The BACTEC 13A Medium, in
conjunction with the BACTEC 460 TB
System is a cost effective method for
the rapid recovery of mycobacteria
from the blood of patients with
AIDS and other immunocompro-
mised syndromes. It provides
comparable recovery and
faster detection than
processing blood using a
lysis centrifugation culture
method.

For results of a multi-
clinic evaluation of the
BACTEC 13A Myco-
bacteria Blood Culturing
Medium, call or write
Johnston Laboratories.
We will send this data to
you or to the laboratorians
whose names you provide.

BECTON DICKINSON & CO.

Johnston Laboratories Division
383 Hillen Rd., Towson, MD 21204
Call toll-free 1-800-638-8656. (In Maryland: 337-8700)
In Canada: 1021 Meyerside Drive, Unit 8

Mississauga, Ontario L5T 1J6

(416) 677-0260. Toll-free 1-800-268-4744

BECTON

Copyright 1987 Becton Dickinson and Company D’CK’m

TEC is a trademark of Becton Dickinson and C

BAC 0 mpany ) N
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POST -

The Ultimate In-Room
Sharps Containment System

The Answer to your Sharps Disposal Problem—an in room
system with a vertical drop. The proven effective, efficient
way to avoid sticks.

® Lockable, metal cabinets ¢ Snap-tight locking top
and plastic containers are prevents accidents.
available in both six and ; ' ) Sharps dlsposal in the
your specific needs. NO RECAPPING. Safe,
® Sharps disposal with an immediate disposal.
easy, natural hand * No tabs or doors to
motion. manipulate before
disposal. Easy-use, one-
hand disposal, combined
with VERTICAL DROP
means maximum safety.

Pat. Pend.

Don't Evaluate Without POST!

Sample safety cabinet and plastic insert are available
for evaluation. Send the enclosed form, or call today.

NAME e Sharps FILL LEVEL is always in view,
controlling over filling.

¢ Safe, immediate disposal of large size

TITLE

HOSPITAL needles and syringes.
, ADDRESS
oy S . POST MEDICAL INC.
ol ox e
—— Fax: (201) 774-7287
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