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Advan ces in  life-prolon gin g in terven tion s over th e last

30 years h ave led to a rapidly grow in g su bgrou p of pa-

tien ts w h o are m edically stable bu t h ave n ot su ccessfu lly

w ean ed from  th e ven tilator an d requ ire prolon ged m e-

ch an ical ven tilation  (PM V ). T h ese patien ts h ave specific

n eeds th at differ from  th ose of patien ts n eedin g acu te in -

ten sive care. T h e N ation al Association

for M ed ical D irection  of R esp iratory

C are defin ed PM V  as m ech an ical ven ti-

lation  for at least six h ou rs per day for

m ore th an  21 days.1 T h e n u m ber of pa-

tien ts req u irin g PM V  is p red icted  to

grow  to 605,898 cases by th e year 2020.2

Accordin g to pu blish ed stu dies, 50–67%

of th ese ven tilated patien ts can  be lib-

erated from  m ech an ical ven tilation  u ti-

lizin g a stru ctu red  w ean in g ap p roach

an d clin ician s skilled in  th e u se of th er-

apist-driven  protocols.3 Su ccessfu l ven -

tilator liberation  is d efin ed  as at least

seven  days (on e w eek) of ven tilator in -

d ep en d en ce.1 T h e p ligh t of th ese p a-

tien ts is very d ifficu lt as th ere are

lim ited , often  fragm en ted , p ost-acu te

resou rces for con tin u ed care.4

In  recen t years, th e focu s of in p a-

tien t care for p atien ts req u irin g PM V

h as sh ifted from  acu te care h ospitals to

ven tilator program s at lon g-term  acu te

care h osp itals (LTAC H s) an d  su bacu te

skilled n u rsin g facilities (SN Fs), w h ere th e cost of an  ex-

ten ded stay is low er. LTAC H s h ave an  average len gth  of

stay of 28–30 days. Su bacu te u n its in  SN Fs h ave a m u ch

lon ger len gth  of stay. Som e SN Fs provide 24/7 respiratory

th erapy an d  care to PM V  p atien ts, in clu d in g w ean in g,

w h ile oth ers do n ot. T h ere is a rapidly grow in g tren d in

th e U n ited  States to in crease th e scop e an d  q u ality of

su bacu te SN F facilities to provide con tin u ed w ean in g for

th e grow in g PM V  popu lation .

Key determinants

M ech an ical ven tilation  can  be abru ptly discon tin u ed

in  75%  of p atien ts w h ose u n d erlyin g cau se of resp ira-

tory failu re h as eith er im p roved  or resolved .5 M an y

w ean in g criteria h ave been  p resen ted  an d  tested  over

th e years; h ow ever, an  evalu ation  of th ese criteria re-

vealed  th at n early 18%  of all p atien ts

w h o w ere w ean ed  su ccessfu lly h ad

p reviou sly failed  th e w ean in g criteria.

Sin ce th ere are n o foolproof predictors

of w ean ability m easu res (e.g., m in u te

volu m e), m axim u m  in sp iratory p res-

su re, tid al volu m e, rap id  sh allow

breath in g, an d  C R O P In d ex sh ou ld

serve as tools to com p lem en t th e p a-

tien t assessm en t an d  bu ild  a w ean in g

p lan  of care.6

T h e basic key d eterm in an ts of

read in ess to w ean  rem ain  con stan t

from  th e IC U  to th e su bacu te aren a.

T h ese in clu de resolu tion  of th e u n der-

lyin g d isease p rocess th at n ecessi-

tated  ven tilation : PEEP < 5 cm  H 2O ,

FiO 2 < 0.5, afebrile, card iovascu lar sta-

bility w ith  h eart rate < 140 beats p er

m in u te, absen ce of m yocard ial is-

ch em ia, n o n eed for vasopressors, an d

h em oglobin  > 8 gram s p er d eciliter

(gm /d l).7

O th er determinants

O n ce th ese basic criteria for eligibility to w ean  are

m et, atten tion  m u st be paid to a w ide variety of oth er de-

term in an ts th at are com m on ly associated w ith  failu re to

w ean . C en tral resp iratory d rive, resp iratory m u scle

stren gth , an d load applied to th e m u scles are all m ajor

con sideration s, as are com orbidities, n u trition , ph ysio-

logical factors, in fection s, w ou n ds, an d environ m en t. In

th e su bacu te aren a, clin ician s are ch allen ged  to fin d
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ways to correct multiple issues in order to improve clin-

ical status.

Psychological factors are due to multiple failed weaning

attempts and are an important obstacle to weaning in the

subacute environment and are often overlooked. Patients

admitted to long-term care facilities have often been ven-

tilated for a month or more prior to admission, and many

have already been told they will live the rest of their lives on

the ventilator. Depression and stress negatively impact

ventilator weaning and survival. Jubran et al recently re-

ported that of 336 patients admitted to long-term care, 142

(42%) were diagnosed with depressive disorders. The rate

of weaning failure was higher in patients with depressive

disorders than in those without such disorders (61% vs.

33%), as was mortality (24% vs. 10%).8 Care must be taken to

approach the treatment of depression in these cases with-

out excessive use of psychotropic drugs, which decrease

respiratory drive. Alternately, in practice, subjective bene-

fits have been realized by gaining the patient’s trust, paying

close attention to speech therapy, enabling the patient to

speak using a speaking valve, and promoting personal hy-

giene. Patients who have been on PMV are also often afraid

of losing this ventilator support. Because these psycholog-

ical barriers can be significant, clinicians must provide care-

ful, frequent communication and reassurance for the

patient and family throughout the weaning process, as well

as providing activities to relieve the depressive state.9

Metabolic factors, such as inadequate nutrition and

electrolyte imbalances, are important considerations as

they influence muscle strength and respiratory pattern.

Patients who have chronic CO2 retention from COPD

compensated by bicarbonate retention are sometimes

hyperventilated during mechanical ventilation, causing

excessive bicarbonate that may interfere with weaning. A

caloric regimen that is appropriate for the patient avoid-

ing hypermetabolism and increased minute ventilation

should be in place. It is important to maintain body

weight and assess daily caloric intake.10

Analgesics and sedatives for sleep must be used very

sparingly in the subacute environment. The PMV patient

is sensitive to the pharmacology of these agents, and

weaning can be significantly affected. Attention should

be paid to day-night routines and adequate “natural”

sleep time allowed.

While noninvasive ventilation, synchronized inter-

mittent mandatory ventilation, pressure support, and T-

piece trials several times daily are the methods most

commonly used for weaning, the best weaning method

should be chosen on an individual basis according to

each patient and their individual needs.11

The RT determinant

Finally, the respiratory therapist plays a crucial role as

a determinant to the weaning success. In a major evi-

dence and technology report prepared for the Agency for

H ealthcare R esearch and Q uality by the McMaster U ni-

versity Evidence-based Practice Center, differences in cli-

nicians’ intuitive threshold for reduction or discon -

tinuation of ventilatory support were cited as having a

greater impact on failure to wean than do weaning

modes. When clinicians set a high threshold, many pa-

tients who could tolerate weaning remained on me-

chanical support longer than necessary.11

The incidence of prolonged mechanical ventilation in

the U nited States is projected to grow to more than

600,000 cases by the year 2020. Approximately half of

those cases will be referred to subacute SN F ventilator

facilities. H owever, multiple studies have shown that

over 50% of the cases can be liberated from the ventila-

tor at this level of care. Clinicians must prepare using a

variety of clinical knowledge bases to adequately maxi-

mize the efforts of ventilator weaning in the subacute

arena. A holistic multidisciplinary approach to the dis-

continuation of mechanical ventilation is the key to pa-

tient success in ventilator liberation. n

EDITOR’S NOTE

G ene G antt is scheduled to present a symposium on long-term care,

“Trends in Alternate Site and H ome Ventilation,” during the AAR C 

International R espiratory Congress in Las Vegas, N V, Dec. 6-9.
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