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INTRODUCT ION

An age old aphorism states that. i1if you know every thing
that is important about a disease. then. vyou should ke ahle to
predict its outcome. and 1f you can predict its outcome, then,

vou should be abie to medify it {Shoemaker, et al.. 15%24).

The 1ntensive care units are designed to treat patients who
need facilities and services which are not available 1in  general
hospital wards. Such patients are usually admitted with
insufficliency or failure of one or more of their wital organs.
Thus, they need cantinuous monltoring, and appropriate
therapeutic measures to support the failing systems. This is only
possible if performed by skilled nursing staff supervised by

experienced doctors {Dichh, 19843}.

Science of prediction is wviewed as a necessary step in the
maturation of intensive care for the following main reasons:
First, to treat indiwvidual patients more precisely,., ensuring that
they receive all the necessary treatment but avoiding futile

care. Secend, to do a better job of comparing the performance and
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guality of intensive care units and thereby increasing their
effectiveness. A third reason is that., patients. physicians and
society have become increasingly concerned over the =sconomic.
gocial and personal aspects of current medical care and in
particular critical care practice. A& fourth reason is that. each
day, c¢ritical care physicians have to decide. which patients to
admit to their ICUs?, and how wvigorously (o treat them?. The
patient 1s considered an appropriate candidate for ICU admission
if his illness was deemed too severe for care 1in a routine
hospital area {death could be predicted}, and the illness was
likely to respond to treatment in the ICU. The patient is
excluded., if his illness was so gsevere that death was likely even
after treatment in the ICU or if the patient is likely to survive
even 1f deprived of the zenefits of the ICH. Such decisions are

in large part based on outcome prediction.

211 the previcusly menticned factors have encouraged
investigators to try to improve the abllity to predict the
outcome for critically ill patients who are admitted and zreated

in ICUs [(Zimmerman and Knaus., 19829).

Jur essay has the following oblectives. First, to discuss
the pathophysiology of critical illness, focusing on the common

factors invaolved in the pathcegenesis of multiple organ failure

II
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syndrome which cften represents the pre—-terminal phase in the
course of critical illnesses and which can be prevented in many
instances by proper understanding of these factors, together
with, meticulcus attention and care given to the patient during
the course of any critlical illness. Second, to discuss
determinants of surviwval of critically 111 patients which include
patient-related factors ityrpe and severity of disease,
physiclogic reserve and response to therapyl and treatment-
related factors (type. timing and process of therapy). These
factors were engaged in cifferent scoring systems which evaluate

and predict the outcome of critically ill patients on the base of

clinical status and laboratory findings. Thus, gur third
objJective, is to mention these scoring systems that predict the
outcome far critically ill ICU patient and how to use them.

I11
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PATHOPHYSIOLOGY OF

CRITICAL ILI.NESS
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FATHCOPHYSIOLOGY OF

CRITICAT. ILILNESS

Organ systems often, but not always, fail in a seguential
pattern in critically ill patienta. Fallure of an organ that has
not been or can no longer be corrected may affect other organs
and set uwp a cycle of failing organs - a physioclogic domino
effect. To prevent this multiple organ failure, cne must identify
the factors that contribute to organ failure including those
specific {for single organs and those common tc all organs, so
that., they may be prevented or If that is not possible, corrected

promptly (Berk, 1982).

Thus=, pathophysiclogy. pathogenesis and prevention of
multiple organ failure syndrome which often cccurs late in the
course of critical illnesses making surwvival unlikely, will
occupy our focus on discussing the pathophysiclogy of critical
illnegses. Also, since, the patheophysioclogy of the adult
respiratory distress syndrome {(ARDS) is the hest studied example
te the pathophysiclogic procegses underlying multiple organ

failure syndrome, it will be discusgssed in details.
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ORGAN - SYSTEM FAILURE (OSF)

Knaus, et al.. {1583} tried to put definitions for organ
system failure (CST) based on the presence of severe physiologic
derangements. avoliding the inclusion of any therapeutic
modalities except the dependence of the patient on the wventilator
after the initial three days in the ICU. These definitions are
applied to each Z4-hour period while the patient is receiving
life support therapy directed at correcting his abnormal
physiclogy. The patient is defined to have multiple organ system
failure if two or more organ systems met failure criteria.

whether organ failures occcurred simultanecusly or successively.

Wilkinson, et al.. {(1%86) tried to put criteria for (OSF) jn
children and infants based on the presence of extreme physicologic
abnormalities, extremely abnormal laboratory wvalues or the use of
life—~ support therapies that could amelicrate or eliminate the

physiclogic or laboratory abnormalities.

2
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Table 1. Definitions of Organ - System Failure [(OSF!

L

If the patient had ore or more of the following during a Z4-hour

pericd

(¥naus,

(regardless of other wvalues), 0SF existed on that day.

et al. 19B8B3).

I. Cardiovascuiar failure {presence of one or more of the

following):

o =

1]

Heart rate <= 54/min.

Mean arterial blood pressure <= 4% mm Hg (6.45 K Pa).
Cococurrence of wventricular tachycardia and/or wventricular
Eibrillation.

Serum pH <= 7.24 with a PaC0a of <= 49 mm Hg {(6.415 K Pal.

II. Respiratory failure (presence of one or more of the

& o o

following):

Respiratory rate <= S5/min. or >»>= 49/min.

PaC0z »= 50 mm Hg (6.59 K Patl.

A—aD0a >= 350 mm Hg (46 K Pal, A-aD0z=713 FIOa—PaClz-FaCs.
Dependence on ventilator on the fourtﬂ day of OSF, i.e,.

not applicable to the initial 72 h of O3F.

3
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III. Henal Failure {presence of one or more of the following):

A. Urine ocutput <= 479 ml/24 h or <= 159 ml/B h.
B, Serum 3UN »>= 100 mg/100 ml.

C. Serum creatinine > 3.5 nmg/L140 mi.

IV. Hematclogic failure (presence of one or more of the

following::

A. WBC <= 1000 / mm=.

B. Platelets <= 29,000 / mm3.
C. Hematocrit <= 20%.

V. Neurologic failure:

- Glasgow Coma Score <= 6 (in absence of sedation at

point in day}.

~.Glasgow Coma Score:

any one

Sum of best eye opening. best wverbal., and best motor

responses. Scoring of responses as follows: (Peints)

4
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A. Eye — open

Spontanecusly
Te verbal command
To pain

No response

B. Motor

Obeys verbal command
Response to painful stimuli
- Localizes pain

— Flexion - Withdrawal

Decorticate rigidity (Flexicon)
— Decerebrate rigidity (Extension}
— No response

Movement without any control

€. Verbal

.

Oriented and converses
Disoriented and converses
Inappropriate words
Incomprehensikle sounds

No responss
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(4)
(3}
{2)

(1)

{6}

(3]
(4)
(3}
{2}
(1}

(4]

(53
{4}
{3
(2]

(1)



- If intubated, use clinical judgment for wverbal response as

follows:
Patient generally unresponsive (1)
Patient's ability to converse is in question {3
Patient appears able to converse {3}

- If the patient is paralyzed or sedated, neuroclogic scoring

is not performed and the patient is not considered in

neurclogic failure
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