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of service, including treatment and monitoring
of physiologic parameters.

Supportive care for the ICU patient inclades
provision of adequate nutrition (see p, 21)
and prevention of infection, stress ulcers and
pastritis (see p. 131}, and pubmonary embolisim
(sce p. 1920). Because 15 10 23% of patients
admitted to [CUs die there, physicians
know how 1o minimize suffering
dymg pavients maintain dignity (s

PATIENT MONITORING
AND TESTING

Some nionitoring is manual (ie, by direct
observation and physical examination) and
intermittent, with the frequency depending
on the patient's ilness. This moniloring usually
includes measurement of vital signs {temper-
ature, BP, pulse, and respiration rate), quan.
tification of all fluid intake and output, and
often daily weight. BP may be recorded by an
antomated sphy gimomanometer; a tansculi-
neous sensor for pulse oximenry is used as weil,

(Other monitoring is ongoing and continuous,
provided by complex devices that require spe-
cial tratning and experiance 1o operate, Most
such devices generate ap alanm if certain phys-
inlogic parameters ure exceeded. Every ICU
should strictly follow protocols for investi-
gating alarns,

Blood Tests

Although frequent blood draws can de-
struy veins, cause pain, and lead 1o snemia
1CU patients typically have routine claily blood
tests to help detect problems early, Generally,
patients need a daily set of elcotrolyles and o
CBC, Patients with arhythmias should slso
have Mg, phosphate, and Ca levels measured.
Patients receiving 1PN need weekly liver en-
eymes and coagulation profiles. Other rests
(eg, blood culture for fever, CBC after a
bleeding episode) are done as needed.

Point-of-care testing uscs minjaturized,
highly auwtomated devices o do certain blood
1e81s &l the patient’s bedside or will (particu-
larly ICU, emergency depariment, nnd oper-
ating reom). Commonly available iests include
blood chemistries, givcose, ARCs, CBC, car
diac markers, and coagulation tests. Many are
done in < 2 min and require < 0.5 mL blood,

Cardiac Monitoring

Most crilical core patients have cardiac
activity monitored by a 3-lesd system; sig-

m,; Sig
nals are usually sent 1o a central monitoring

) -

station by a small radio tansmi ey WOIT, by
patient. Automated systems genernig ilz:;
for abnormal raics and rhythins ang Storg
normal wacings for subsequent Feview, -
Same specialized cardine mon itors ¢
advanced parmelers associated “'“hcar
nary ischemia, although their clinica) poo®
is unclear. Thase parameters nclude g
wous ST-segment mouitoring and heary *
variability. Loss of normal beat-to-beg B
ability signals o redaction in amonom-' p
activity and possibly coronary N‘hcm;,.m p

increased nsk of deah.

Pulmonary Artery Catheter Mﬂnitmi,ns
Use of a pulmonary artery catheer G’M,\,.'
158 becoming less common in 100 petieny
Ihis balloon-tipped, flow-directed calliztery
inserted vincentral veins through the right sidy
of the heart into the pulmonary artery, The..
cathcter typically contains several ports g

can monitor pressure or inject fluids, Som, |
PACs also include a sensor o measure ceny - |
(inixed) venous O, saturtion. Daia frig, -
PACs are used mainly to determine cadige 2

outpur and preload. Preload is mos o
monly estimated by the pulmonary artery

ocelusion pressure (see p. 2245), Howeve, .

preload may be more accurately detefing

which s measured using fast Iesponse ther.
mistors gated (o heart rate. ;

Despite longstanding usc, PACs havz g -
been shown 10 reduce morchidit ¥ and moral.: £
ity. Rather, PAC use has been associatedwip, - : il
1. 1:31 and dinstolie pressure (normal, 5 to

excess mortality. This Tinding may be esplaing
by complications of PAC use and misints’
pretation of the data obuained. Nevertheles,
some physicians belicve PACSs, when com.
bined with other objective and clinical dew’
aid m the manngement of certain critically il
potients. As with many physiologle measie:
ments, a changing trend is typically moe
significant than a single abnormal vales.

Possible indications for PACs are listed n- ]
i With the balloon inflated, pressure at the tp

T'able 222-1.

Procedure: The PAC is inseited througha
special catheter in the subclaviag or intemsl
jugular vain with the balloon deflaed - One
the catheter tip reaches the superior vemd.
cava, pantial inflation of the balloon permit
blood fiow 1o guide the catheler, The pogitios
of the catherer ip is usually determined by
pressure monitoring (sce Table 222-2 for s
wacardiac and greal vessel pressures) o
oceasionally by fluoroseopy. Entry iito the
nght ventricle is indicated by a sudded it-
crease in systolic pressure to about 30 mm Hg

diastolic pressure remains unchanged from .
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i n P
*apariictdaely if inotopic drugs ane iequired.

fight atrial or venn caval pressure. When the
ealbieter eaters the pulmonary anery, sys lolic
pessure does not change, but dipstolic pres-

i, tere rises above right ventricular end-
by right ventricular end-diastolic voluag: ||

Kastolic pressure or central venous pressure
{CYP); ie, the pulse pressure narrows F\;:--
lher movement of the catheter wedges the
talloon s & distal pulmonary antery, A chest
wray confirms proper placement,

The systolic pressure (normal, 15 10 30 mm

13 mm Hg) nre recorded with the catheter
talloon deflated. The diastolic pressure cor-
¢ sesponds well 1o the occlusion pressure, al-
¢ Dosgh diastolic pressune can exceed occlusion
| pessure when pulmonary vascular resistance
ji elevated secondary Lo pritary pulmonary
disease (eg, pulmonary fibrosis, pulmonary
v ENSIon
M Jaltm occlusion pressure (PROP):

© uthecatheter reflects the static back pressure

1= the pulmaonary veins. The balloon must not
{u awsgin inflated for> 30see to prevent pulimo-

y nery imfarction. Nomally, PAOP approximales
* keft aurial pres ich in tum approxi-
mates lefi venuricular end-diastolic pressure
LVEDP), LVEDP reflects Jeft veniriculur

A ddiustolic volume (LVEDV). The LYEDV

Tepresents preloacl, which is the nctual rarget

i} parameter. Many factors cause PAOP 1o re-

feet | VEDV inaccurately. These faciors in-
Bude mitral stenosis, high levels of ;)U:,inu;
adexpiratory pressure (> 10 em Hy0), und
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