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ORIGINAL ARTICLE

oUTCOME OF HOME MECHANICAL VENTILATION
.. al Salahuddin, Khursheed Haider, Shahid Javed Husain, Ali Bin Sarwar Zubairi, Shahla Siddil:jui: Fazal Hameed•
Naw
. **
and Roshan Manas1a

ABSTRACT
Objective: To determine the outcome of patients discharged home on portable ventilator.
Design: Descriptive study.
Place and Duration of Study: The Aga Khan University Hospital, Karachi from January 2000 to December 2004.
patients and Methods: All ventilator-dependent patients discharged home were contacted. Survivors were
administered the EQ-50 Quality-of-Life instrument. SPSS version 13 was used to analyze data.
Results: Eleven patients were discharged home on invasive ventilation. Mean age was 49 years (range1 0-98 years).
cause of ventilatory failure were cervical spine trauma in 36%, primary neurological disease in 27%, critical illness
neuropathy and respiratory failure in 18% each. Survival rate was 73%, with three deaths. Mean duration of
ventilation was 9.45 months (95% Cl 3.24, 15.67). Rate of successful weaning after discharge was 36%, with 4
patients off all forms of ventilatory support and 2 on only nocturnal support. A 2.8 (95% Cl 0.5, 16.6) relative risk
towards successful weaning was associated with the presence of a family member as the primary care giver. Mean
scores on the E0-50 descriptive tool were; mobility 2 (±0.82), self-care 2 (±0.82), usual activities 1.86 (±0.69),
pain/discomfort 1.43(±0.79), anxiety/depression 1.29 (±0.76). Mean score on the EO-VAS was 48.2(± 27.3).
Conclusion: In carefully selected patients, home ventilation is a viable option with the expectation of successful
weaning and survival. Patients discharged home on ventilation reported a reasonably good quality of life with
proportionately more problems related to independence compared to overall well-being.
KEY WORDS: Home ventilation. Critical care. Rehabilitation. Respiratory failure.

INTRODUCTION
Technological advances and widespread availability of critical
care services in Pakistan has led to increasing number of
patients surviving the initial illness. A small number may
become clinically stable but require ongoing assisted
ventilation. They occupy scarce ICU beds and accrue huge
monetary and emotional costs related to _prolonged
hospitalization. Moreover, the ICU fosters dependence and
limits rehabilitative efforts.

equipment prior to discharge. Private nurses are trained by
the ICU staff. Patients are then sent home once the patients,
their families and critical care staff is assured of the safety for
home discharge.

Chronic ventilation, either at home or facility-based, has
become accepted practice for such patients.l Unfortunately, at
present, there are no such facilities or home health services
available in Pakistan. The World Health Organiza lion recently
ranked Pakistan 122 in 'overall health systems performance'.2
Appropriate resource alloca lion has thus become imperetive
needs.3 A reasonable option would be to develop home-based
ventilation with the close involvement of families and friends

pATIENTS AND METHODS

of ventilator-dependent patients as care providers.4

At the Aga Khan University Hospital, carefully selected
patients have been discharged on home ventilation. The
families are assisted in arrangements for 24-hour nursing,
portable ventilator, domiciliary oxygen, and respiratory care
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In this report, we describe the outcomes of our patients sent
home on invasive mechanical ventilation.

A descriptive study was carried out at the Aga Khan
University Hospital from January 2000 to December 2004. All
patients who were discharged home on invasive ventilation
were included. The outcome variables were weaning,
survival and health-related Quality-of-Life. Quality-of-Life
was measured using the EuroQOL (EQ-5D). This is a
standardized, validated, generic measure of health states. It
provides a simple 5 domain (mobility, self care, usual
activities, pain/ discomfort, anxiety I depression) descriptive
profile and a single index value (score on visual analogue
scale).S-7 We used an Urdu translation obtained from the
EuroQOL group. Clinical data was obtained by reviewing
medical records. Patients or their families were visited at
home. Out-of-Karachi residents were contacted by telephone
and the primary caregiver was used as intermediary to
administer the questionnaire directly to the patient.
Data was analyzed using the Statistical Program for Social
Sciences (SPSS) version 13. Descriptive variables were
reported as mean or median ± SEM. Relative risk was
calculated using a standard 2x2 table.
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RESULTS

-,

were high-cervical spme trauma m 36 Yo, pnmary neurological
disease (motor neuron disease, craniovertebral anomaly,

mitochondrial myopathy) in 27%, critical illness neuropathy in
18% and respiratory failure (COPD, obesity-hypoventilation
syndrome) in 18%.
Ten patients were discharged on portable ventilators; LP-6 or
LP-10. One patient went home on a BiPAP (Respironics, PA)
machine. Ventilator settings were A/Cor SIMV modes, tidal
volumes set to 8 ml/kg and respiratory rates adjusted to
maintain adequate gas exchange. For the BiPAP device,
inspiratory and expiratory pressures were titrated to achieve
optimal gas exchange as measured by arterial blood gases
(ABGs). Six patients received a ventilator donated by a
charitable trust, 3 patients rented and two patients directly
purchased a machine; LP-6 ventilator and BiPAP device. The
average costs incurred were between Rs. 250,000-300,000.
Overall survival rate was 72% (n = 8). Of the 3 patients who
died; one was a 98 years old female with COPD with 3 months
survival after discharge. Another was a 63 years old female
with cervical spine trauma who also had renal failure and died
of sepsis at 6 months, and the third was a 48 years old male
with bilateral diaphragmatic weakness and coexisting
congestive heart failure and diabetes. He died of an acute MI
12 months after discharge.
Mean duration of ventilation was 9.45 months (95%(1 3.24,
15.67). Rate of successful weaning after discharge was 36%,
with 4 patients off all forms of ventilatory support by 6 months
of hospital discharge. Two patients (25%) were dependent ·
only on nocturnal ventilatory support and 2 (25%) continued
to be completely ventilator dependent. A 2.8 (95% CI 0.5,16.6)
relative risk ratio towards successful weaning (complete and
partial) was associated with the presence of a family member
as the primary care giver compared to a private nurse alone.

Patient numbers 1, 3, 4, 5, 6, 10 and 11 had first-degree family
members (husband, father, sister) who took responsibility of
ventilator management whilst the patient was still in the !CU.
Survivors scored a mean score of 48.2(± 27.3).on the EQ-Visual
analogue scale mean scores on the individual domains of the
EQ-5D descriptive tool were; mobility 2 (± 0.82), self-care 2 (±
0.82), usual activities 1.86 (± 0.69), pain/discomfort 1.43(±
0.79), anxiety /depression 1.29 (± 0.76) (Figures 1 and 2).

DrscussroN
Prolonged mechanical ventilation has become usual practice
in the care of chronic ventilatory failure. In developing
countries, such as Pakistan, the development of chronic
ventilation facilities would be a drain on already scarce
resources. Home ventilation is an option, since such
individuals can be maintained at lesser costs in the commll.I1ity
than the hospital. B
Our result of a 73% survival is similar to those reported in the
literature. Chu et a/. 9 reported the results of a retrospective
survey of 249 patients on home ventilation in Hong Kong. The
overall survival was 66.3%. Douglas et a/10 reported a 1-year
mortality rate of 64.7% in 538 patients discharged on home
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Eleven patients included 8 females and 3 males. Mean age was
49 years (range 10 - 98 years). Cause; of ventilatory failure

r

20

-,

~

g
w

w

i.S

"
'
•

•

--

-L

-L

~

i.O
_L
_L

0.5
mobility

self care

usual act

enx.

pain/disc.

Figure 1:_ Graphic representation of mean (± SEM) score on descriptive
domains of EQ·SD quality-of-life instrument.
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Figure 2: Graphic depiction of scores on EO-VAS for patients on home venli·i
lation.
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ventilation.!' Winterhollerll described the outcomes of 31
with progressive neuromuscular diseases. The mean observed
ventilation time was 565 days with a mean survival of 82 to
2052 days in the various severity groups.
Survival on home ventilation has been related to a number

ol

factors. The ANTADIR (Association Nationale pour le
Traitment a Domicilede l'Insufficance Respiratoire Chronique)
observatory study described 21,957 patients on home
ventilation through a tracheostomy.!' They reported an
association between etiology of respiratory failure and
survival, with the best outcomes in patients with
kyphoscoliosis (8 years), followed by neuromuscular diseases
(6.5 years) and COPD (3 years). Chelluri's groupl3 reported
advanced age, comorbidity and pre-hospital functional statuS
as predictors of mortality in 817 patients receiving prolonged
ventilation.

Our patient groups comprised 5 patients (45.4%) with primary
neuromuscular diseases leading to ventilator dependence. The
3 deaths we observed, all occurred in patients with advanced
age (98 years) or those with active comorbid conditions.
Weaning from ventilation has conventionally been carried out

at chronic weaning facilities where rehabilitation is the focus.Jl
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of successful weaning reported from such centers are
fhera tes
].2.%14 to 32.7%.15 We observed a successful wean rate of
with a strong (relative risk 2.8, 95% CI ) association
36 '' een weaning (complete or partial) and family members as
betw
.
.
·
. ary caregivers
compare d to a pnvate
nurse. wvve found 1t

fro:

pr.unarkable that successful weaning with survival was carried
re~by the family and consider it our most important finding.
:: evaluation of outcomes of home ventilation should
. n orporate the patient's perspective of the outcome.
~c charge to home is meaningless without an assessment of
h:.!th-related Quality-of-Life (HRQOL). HRQOL is generally
easured by taking into account the physical, psychological
· :d social domains of health.!' We used a generic instrument,
the EQ-SD, which has been validated in postcritical care
patients, patients with neuromuscular diseasel7-2I and in
patients of differing ethnicities.20·26 The EQ-SD has also been
shown to be reliable when reported by proxy, i.e: care givers.27
Patients discharged on home mechanical ventilation (HMV)
generally report a good HRQOL. Goldstein et al reported the
results of a health satisfaction survey in 98 patients on HMV;
87% reported an overwhelmingly positive impact on their
lives. a Forty-three percent of their patients had neuromuscular
weakness leading to respiratory failure. Markstrom and
colleagues reported good perceived health, despite physical
!lmitations in 91 patients with skeletal and neuromuscular
diseases on HMV29 1n our study, patients reported scores
consistent with moderate-to-severe difficulty in independent
living activities but scored mild problems with pain
perception and anxiety, depression with a mid-score (mean
VAS 49) on the overall perceived HRQOL. Home mechanical
ventilation is an unorthodox treatment modality for Pakistan,
since most physicians are reluctant to discharge ventilatordependent patients under the care of their families alone.
Other than a single case report from lndia30, there is no other
data from this region.

CoNcLUSION
ln carefully selected patients, home ventilation is a viable
option with the expectation of successful weaning and
survival. Patients discharged home on ventilation reported a

reasonably good quality of life with proportionately more
problems related to independence compared to overall wellbeing.

REFERENCES
1. ACCP Consensus statement on mechanical ventilation beyond
the Intensive care unit. Chest 1998; 113(suppl): 289S-344S.

2. World Health Organization.Geneva: WHO, 2000.
3. Islam A. Health sector reform in Pakistan: why is it needed? ]Pak
MedAssoc 2002; 52: 95-9.
I. Sivak ED, Gipson WT, Stelmak K. Home care ventilation.
(communications). Chest 1983; 84: 239.
5· Rabin A, Charro F. EQ-50: a measure of health status from the
EuroOOL group. AnnMed2001; 33: 337-43.

3· Brooks R. EuroQOL. The current state of play. Health Policy 1996;
37: 53-72.

'· Essink-Bot ML, Stouthard _M, Bonsel GJ. Generalizability of
valuations on health states collected with the EuroQOL
Questionnaire. HealthEcon 1993; 2: 237-46.

CPSp 2005, Vol. 15 (7): 387·390

8.

Goldstein RS, PsekJA, Gort EH. Home mechanical ventilation.
Demographics and user perspectives. Chest 1995; 108: 1581-6.

9. Chu CM, Yu WC, Tam CM, Lam CW, Hui DSC, Lai CKW. Home
mechanical ventilation in Hong Kong. Euro Respir j 2004; 23:

136-41.
10. Douglas SL, Daly BJ, Gordon N, Brennan PF. Survival and quality
of life: short-term versus long-term ventilator patients. Crit Care Med

2002; 30: 2655-62 .
11. Winterholler MG, Erbguth FJ, Hecht MJ, Heuss D, Neundorfer B.
[Survival with artificial respiration at home. An open, prospective
study on hori1e ventilation for neuromuscular diseases, in
particular, the situation of ALS patients]. Nervenarzt 2001; 72: 293-

301.
12. Chail!eux E, Faurox 8, Binet F, Dautzenberg B,_ Polu JM.
Predictors of survival in patients receiving domiciliary oxygen
therapy or mechanical ventilation. Chest 1996,109: 741-9.
13. Make BJ,Giimartin ME. Rehabilitation and home care for ventilator
assisted individuals. ClinChestMed 1986; 7:679-91.
14. Bagley PH, Cooney E. A community-based regional weaning unit:
development and outcomes. Chest 1997; 111: 1024-9.
15. Wijkstra PJ, Avendano M, Goldstein R. Inpatient chronic assisted
ventilatory care: a 15 years experience. Chest 2003; 124: 850·6.
16. Testa MA, Simonson DC. Assessment of quality of life outcomes.
N Englf Med 1996; 334: 835-40.
17. ·Granja C, Teixeira-Pinto A, Costa-Pereira A. Quality of life after
intensive care-evaluation with E0-50 questionnaire. Intensive Care
Med2002; 28: 898-907.
18. Kaarlola A, Pettila V, Kekki P. Performance of two measures of

general health-related quality of life, the EQ-5D and the RAND-36
among critically-ill patients. Intensive Care Med 2004; 30: 2245-52.
19. Angus DC, Carlet J. Surviving intensive care: a report from the
2002 Brussels roundtable. intensive Care Med 2003; 29: 368·77.

20. Badia X, Diaz-Prieto A, Gorriz MT, Herdman M, Torrado H, Farrero
E, eta!. Using the EuroOol-50 to measure changes in quality of life
12 months after discharge from an intensive care unit. Intensive Care
Med2001; 27: 1901-7.

21. Green C, Kiebert G, Murphy C, Mitchell JD, O'Brien M, Burrell A,
eta/. Patients' health-related quality-of-life and health state values
for motor neurone disease/amyotrophic lateral sclerosis. Qual Life
Res2003; 12:565-74.

22. Luo N, Chew LH, Fong KY, Koh DR, Ng SC, Yoon KH, eta/. Validity
and reliability of the EQ-50 self-report questionnaire in Eriglishspeaking Asian patients with rheumatic diseases in Singapore.
Qua/LifeRes2003; 12:87-92.

23. Badia X, Rosel M, Montserrat S, Herdman M, Segura A. [The
Spanish version of EuroQOL: a description and its applications.
European Quality of Life scale]. Med Clin (Bare) 1999; 112 (suppl1):

79-85. (Review Spanish).
24. Jelsma J, Hansen K, De Weerdt W, De Cock P, Kind P. How do
Zimbabweans value health states? Popul Health Metr 2003; 1: 11.

· 25. Lubetkin El, Jia H, Gold MR. Construct validity of the EQ-5D in
low-income Chinese American primary care patients. Qual Life Res

2004; 13: 1459-68.
26. Perkins MR, Devlin NJ, Hansen P. The validity and reliability of
EQ-50 health state valuations in a survey of Maori. Qual Life Res

2004; 13: 271-4.
27. Tamim H, McCusker J, Dendukuri N. Proxy reporting of quality of
life using the EQ-5D. Med Care 2002; 40: 1186·95.

389

28. Diaz-Prieto A, Gorriz MT, Badia X, Torrado H, Farrero E, Amador
J, et al Proxy-perceived prior health status and hospital outcome
among the critically-ill: is there any relationship? Intensive Care Med

1998; 24: 691-8.

and skeletal diseases treated with non-invasive and invas~l~
home mechanical ventilation. Chest2002; 122:1695-1700.
·~

.

1

30. Guleria R, Batra YK, Sharma BK, Jindal SK. Domicili~)

29. Markstrom A, Sundell K, Lysdahl M, Andersson G, Schedin U,
Klang B. Quality of life evaluation of patients with neuromuscular

mechanical ventilation in a patient with severe chronic obstructh·:l
lung disease anO respiratory failure. Indian] Chest Dis Allied Sci 199; l

34: 149-52.

j

·--·-*----·

390

JCPSP 2005. Vol. 15 17): 387-3~

