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Abstract

On 30 patients with endotracheal tubes and mechanical ventilation, bacte-
riological culture has been done using a simple, safe and quite reliable techni-
que. During this study we found thai gram negative bacteria especially pseudomo-
nas aeruginosa were the most frequent bucteria isolated. Other bacteria found
were staphylococcus, pseudomonuas species and Klebsiella pneumoniae.

Based on sensitivity tests, the aminoglycoside especially amikacin is the
recommended antibiotic against gram negative bacteria.

As for gram positive bacteria, sulbenicillin, cloxacillin and cotrimoxazol
are the potent antibiotics.

The data presented in this study clearly support the usefulness and reliabi-
ity of the techniquee.
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Introduction

In recent years, the use of endotra-
cheal intubation and mechanical ventila-
tion in the Pediatric 1.C.U,, Cipto Ma-
ngunkusumo Hospital, Jakarta, has in-
creased and has brought about compli-
cations.

Cox (1973) mentioned that one of the
complications most often found is tra-
cheobronchial and pulmonary infection.
Contamination of humidifiers, nebulizers
and suction apparatus are some factors
which cause these complications.

In the Pediatric ICU Cipto Mangun-
kusumo Hospital Jakarta, the incidence
of complications are found more often
due to the many referred bronchopneu-
monia cases. Even when signs and sym-
ptoms are characteristic of pneumonia,
a specific etiological diagnosis is com-
plicated by upper airway colonization.

Percutaneous transtracheal aspiration
(Percora, 1969), the most widely used
technique for bypassing the upper air-
way flora, cannot be used in these pa-
tients.

Transthoracic needle aspiration is pro-
bably contraindicated in patients who
require positive pressure ventilation.
Bronchoscopy and bronchial brushings
are useful (Sackner, 1975), but may not
be readily available. Lately, a simpler,
faster and safer method, which does not
require any special training was intro-
duced by Matthew et al. (1977).

Through this paper we intend to sha-
re our experience in determining the

micro-organism details found in the lo-
wer respiratory tract of patients on me-
chanical ventilation and its resistance to
antibiotics.

Materials and methods
A series of 30 intubated infants and
children at the Pediatric ICU Cipto Ma-
ngunkusumo Hospital Jakarta was studi-
ed. All patients had clinical and X-ray
evidence of bronchopneumonia.

The procedure of the method is as
follows :

The patient is preoxygenated for 10
minutes on 1009% oxygen.

The usual vein catheter used for cen-
tral vein catheterization, 16 f, is prepa-
red by aseptically removing the nee-
dle. The patient is disconnected from
the ventilator and the catheter with sty-
let in place is introduced into the endo-
tracheal tube as far as possible.

When further advance is impossible,
the stylet is withdrawn, a dry 10 cc sy-
ringe is attached to the catheter and as-
piration performed until a sense of ne-
gative pressure develops. It indicates a
closed system in which the catheter is
wedged in a very small airway,

If negative pressure cannot be obta-
ined, the catheter should be manipula-
ted by withdrawing it 1-2 cm, then
readvancing as far as possible and as-
pirating again. Once the wedge position
is achieved, the syringe is detached, the
catheter, which then contains specimen
is quickly withdrawn, and the patient
reconnected to the mechanical ventilator
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at the usual setting. The outer surface of
the catheter is wiped with an alcohol
sponge. The end of the catheter is then
cut off, and is planted aerobically on
the sheep’s blood agar and thioglycolate
broth. Anaerobic cultures are planted on
sheep’s blood agar.

A sensitivity test is done on the bac-
teria identified, towards several antibio-
tic disc methods of Kirby Baure.

Resuits

The procedure was applied to 30 pa-
tiemts, who were chosen at random sin-
ce May, 1981 uatil April, 1982.

Those patients consisted of 7 neonates,
9 infants and 14 children. No complica-
tions were detected.

In most of the patients, the presence
of the catheter within the tracheobron-
chial tree was well tolerated. No hemo-
ptysis was observed.

Patients with cardiac monitoring de-
vices im place showed no arrhythmias du-
ring or immediately after the applicati-
on of the procedure.

In the investigation, 17 patients had
a single pathogen recovered from their
bronchial secretions, 12 patients had 2
kinds of bacteria, while fungi was isola-
ted in one patient. Table 1 chows the
types of organisms found from the bron-
chial secretion of the 30 patients diag-
nosed as pneumonia clinically and radio-
logically.

The pseudomonas species especially
pseudomonas aeruginosa were the most

irequent bacteria found in this study
(23 — 53%), followed by Staphylococ-
cus aureus (9 = 21%) and Klebsiella
pnciimoniae (6 =— 14%).

Other organisms found in our series
were group A Beta hemolytic strepto-
coccus, Coliform bacteria, Escherichia
coli and fungi.

Table 2 shows that Pseudomonas
aeruginosa is most sensitive to amikacin,
sulbenicillin, dibekacin and sisomicin.
The other pseudomonas species are
most sensitive to amikacin, dibekacin,
sisomicin, gentamycin and sulbenicillin.

Staphylococcus aureus is most sensiti-
ve to sulbenicillin, cotrimoxazol, cloxa-
cilin and amikacin. While klebsiella
pneumoniae is most sensitive to amika-
cin, dibekacin, cefalexin and sisomicin.

As it is known, one of the main
difficulties for patients with endotra-
cheal tubes and mechanical ventilation
is pneumonia which is mostly caused by
gram negative bacteria. In the pediatric
ICU of Dr. Cipto Mangunkusumo Hos-

ital, Jakarta, the incidence of broncho-
pneumonia was 31,59 (Hasan and Ka-
sim, 1981).

This high incidence, however, was not
only caused by the complications risen
by using mechanical ventilation but also
due to the large number of broncho-
pneumonia patients referred to the pe-
diatric ICU.

Harnis et al. (1976) and Storm (1980)
have also reported how easily pulmona-
ry infections are obtained even by trans-
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ient bacteriemia in patients with endo-
tracheal intubation followed by bronchi-
al suctioning.

The longer a patient is intubated and
treated with mechanical ventilation, the
bigger the possibility he will get pulmo-
nary infection.

According to Bryant et al. (1972), bac-
teria colonization on the tracheobronchi
can exist on most of the patients who
receive endotracheal intubation in 48
hours. As we know the isclation of a
potential pathogen from bronchial secre-
tions is an indication for specified tre-
atment directed against the pathogen. It
is very simple to determine the bacteria,
by gathering the bronchial secretions as
reported by Matthew et al. (1977) be-
cause it does not need any special equ-
ipment and training,

It is also safe because it does not
hurt the patient, and the results are re-
liable enough because it was designed
to byrass the upper airway colonization.
Matthew et al. (1977) in their hypo-
thesis were of the opinion that the
stylet in place, ending near the ca-
theter tip, might retard the entry of con-
taminating upper airway secretions. Si-
milarly, due to its small size, as compa-
red with a bronchoscope or an ordinary
suction catheter, a 16 F vencatheter wo-
uld not carry a significant amount of
upper airway flora into the bronchi. As
a final precaution, the outside of the
catheter was wiped with a 709 alcoho!
sponge. No effort was made to direct
the catheter into a particular bronchus,
since in most bacterial pneumonias, the

organisms and polymorphonuclear leu-
cocytes are probably dispersed throu-
ghout the bronchial tree. In our exper:-
ence, the technique of gathering bron-
chial secretions is far more advantage-
ous than the diagnostic lung puncture
with the possibility of paeumothorax and
hemoptysis as reported by Klein (1969).

The bacteria found most {requently in
our series was Pseudomonas aeruginosa
which was also reported by Phillips
(1967) and Bryant et al. (1972).

Gram negative bacteria such as Pseu-
domonas, Klebsiella, which are commen-
sal in the upper respiratory tract, is of-
ten the cause of infections, including
bronchopneumonia in the ICU (Stod-
dart, 1974). And according to Sanford
(1974), inhalation therapy equipment is
a potential vector of gram negative bac-
teria,

However, the role of gram positive
bacteria such as Staphylococcus and
Pneumococcus as the important micro-
organisms can not be ignored.

Halm and Beaty (1970) also re-
ported a high incidence of gram mega-
tive bacteria and Staphylococcal infecti-
ons in their series.

From sen<itivity test against antibio-
tics, it is clearly seen that aminoglycosi-
de such as amikacin, sisomicin, dibeka-
cin and gentamycin are the most recom-
mended antibiotics against gram negati-
tive bacteria.

While sulbenicillin, cotrimoxazol, clo-
xacillin and midekamicin are potent
against gram positive bacteria. From
the aminoglycosides, amikacin is the

~ gy ———
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most potent one against gram negative
bacteria. It has also been stated by Tal-
ly et al. (1976) that amikacin is effica-
cious in the treatment of serious gram
negative infections, including those invol-
ving gentamycin resistent strains.

The results of the use of sulbenicillin

effective for the treatment of severe in-
fections in mankind, including some
infections caused by gentamycin resis-
tent bacteria.

TABLE 1: Organisms .isolated from bron

chial secretion

No of
and dibekacin are quite beneficial, as Organisms patients
far as sisomicin, a new aminoglycoside

] F 1. Pseudomonas 15

whose chemical structure is closely rela- 2. Siaphylococcus aureus 9
ted to gentamycin, the results are quite 3. pseudomonas species g
effective too. 4. Klebsiella pneumonia 6

According to del Rosal ct al. (1980), 5 Group A Beta hemolytic

. e i an . streptococcus 2
sisomicin 1s significantly more active 6. Escherichia coli :
than gentamycin, both in vitro and in 7, Coliform bacteria 1
vivo and it has been proved to be 8. Fungi I
TABLE 2: The sensitivity of organisms to various antibiotics

Antibiotic Pseudomo- | Staphy- ~Pseudo- | Klebsiel-; Strepto- | Coliform
nas aeru- | lococcus| monas | la pneu- | coccus ! bacteria | E, Coli
ginosa aureus | species monia
|
1. Gentamicin : 6 I 3 ‘ 4 i 2 2 | 1 I |
2. Ampicillin ‘ 1 |- | 1 — = [— —
3. Tetracyclin 2 l | 1 | I - ‘ —
4. Chloramphe- Lo = | — 1 = i
nicol i |

5. Erythromicin | 1 ‘ 3 | s 1 b _.
6. Streptomycin 1 | 2 _ 1 1 - ! —
7. Cotrimoxazol 1 I 8 — ‘ 2 1 1 1
8. Cloxacillin — ; 7 — | - 2 _ —
9. Dibekacin 9 | 4 5 4 2 1 —
10. Kanamycin | 3 | 1 | — 2 2 1 1
11, Midekamicin 1 ‘ 7 ‘ .- 1 2 | — —
12. Sulbenicillin 10 9 4 — 2 | — —
13. Penicillin == | — [ — 1 — —
14. Sisomicin 8 ‘ 4 | 5 | 3 2 1 —
5. Thiamphenicol — I —- — 1 | — s
16, Nalidixic acid | — | — i | - |- |-
18. Cefalexin = I — — 1 — — | —
17. Nitrofurantoin 3 |3 ‘ 3 ‘ 3 1 Ly [ 1
19. Amikacin 2 | s 17 P T

No tests were done on fungi.
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