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Abstract:
Objective: To compare the effects of home non-invasive veititawith oxygen therapy versus oxygen
Therapy alone on patients of acute exacerbatid@@QfD

Study design: A Randomized Controlled Trial.
Place and Duration of Study: Department of Pulmonology Nishtar Hospital Mulfewm April 2016 to march
2018.
Methodology: A total of 194 patients were divided into two greugf 100 and 94. There were 100 patients who
were randomized to home oxygen alone. The numbgratiénts who were given oxygen therapy with non
invasive ventilation was 94. The non invasive Matibn was applied according to preference of pagidy
using nasal or total face masks. To increase tlygesxlevel to 60 mmHg, oxygen therapy was startetthe
minimum flow rate in both groups. The patients wiere on oxygen therapy alone were instructed t@rguwat
least 15 hours of oxygen therapy daily. For theéepds of other group, a minimum of 6 hours nighise of
ventilator was instructed.
Results: Ninety four patients were put on oxygen therapy loiod with non-invasive ventilation and 100
patients were put on just oxygen therapy. Bothgitwaips were comparable in all baseline variabldgerfne
year follow up, there was significant improvementRaCO2, PaO2, St. George Respiratory Questionnaire
summary score and Severe Respiratory Insuffici€pagstionnaire summary score at most of the occagjon
value <0.001 for all at 3 months; .060, .013, .52d .002 at 6 months; and .011, .001, .002 and adA®
months, respectively).
Conclusion: It can be concluded from this study that the amaditiime it takes to be readmitted to the hospital
or suffer death from acute exacerbation in patieuffering from COPD can be improved by adding non-
invasive ventilation to the oxygen therapy.
Keywords: Chronic obstructive pulmonary disease (COPD), Nomsive ventilation (NIV), Acute
exacerbation of COPD.

Introduction:

Chronic obstructive pulmonary disease is a kindlwfg disease which is obstructive in nature and is
characterized by poor airflow and chronic breathpmgblems®. Symptoms of COPD include cough with
sputum and shortness of bre&thit is a chronic progressive disease which getsevavith the passage of time.
It gets so bad that it gets impossible to carryemgéiryday activities and the health related qualftife worsens
with time ®. Chronic obstructive lung disease can be eithertvaf conditions; chronic bronchitis and
emphysema. A person is said to have chronic bréadhhe has productive cough for at least thremtns each
year for two years. The most common cause of CGRDhacco smoking. Air pollution and genetics afeam
factors. Inflammatory response to the irritantsitssin breakdown of lung tissue and narrowinguafd airways

“_ Lung function tests are used to diagnose COPEaritbe differentiated from asthma as airway obstm in
asthma is intermittent and reversible and it gettteb with the use of bronchodilatofd According to an
estimate, it affected about 174.5 million of glolpapulation in 2015%. It is the third leading cause of death
worldwide . Acute exacerbation of COPD can be defined asea®ed cough in someone suffering from
COPD, increased sputum production and change of eflsputum from clear to yellow or gre€h Signs of
acute exacerbation may include sweating, fast biregtconfusion and combative behavior.

The best prevention for COPD is to reduce the axmo$rom risk factors like smoking and air pollutio
Treatment can slow down the progression of disbas¢here is no definite cure. Treatments incluspiratory
rehabilitation, vaccination, inhaled steroids andonghodilators, long term oxygen therapy and lung
transplantatiod®. One treatment option for COPD is to do an oxytrapy while other option is to add non
invasive ventilation to this oxygen therapy. Instihindomized controlled trial, we hypothesized thattime to
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death or readmission in patients suffering fromt@@xacerbation of COPD will be prolonged by addiog-
invasive ventilation to simple oxygen therapy.

Materials and Method:

This controlled trial was conducted at departmdrpudmonology in Nishtar Hospital Multan over a joer of
two years. The number of patients was 194 whichevdirided into two groups of 100 and 94. Ethicgbrapal
regarding this study was taken from the hospitaicetcommittee. The study which was taken as aerée for
this trial was done by Patrick B. et®. There were 100 patients who were given just omytherapy at home.
Average flow rate of oxygen for them was 1.0 L/miihe number of patients who were given oxygen thera
combined with non-invasive ventilation was 94. Memtilator settings for inspiration were 24 craHof air
pressure which was positive, 4 caHairway pressure, and backup rate of 14 breathsmpsute. The non
invasive ventilation was applied according to prefiee of patients by using nasal or total face ma3k
increase the oxygen level to 60 mmHg, oxygen thevegs started at the minimum flow rate in both graurhe
patients who were on oxygen therapy alone wereuctsd to undergo at least 15 hours of oxygen thedaily.
For the patients of other group, a minimum of 6rsaughtly use of ventilator was instructed. Thégrds were
on optimized COPD management which included lortghgdeta agonists, antimuscarinics, and sterditisy
were also educated on COPD self-management.

The patients who were included in the study weyend to have hypercapnia, hypoxemia and slightlgliec
arterial pH while inspiring room air. The patienisho required invasive ventilation and intubatiavere
currently on home mechanical ventilation, showednitive impairment, had coronary artery diseaseewer
excluded from the study. The primary outcome ofshely was the amount of time it takes to be retidchito
the hospital or suffer death after 12 months oflcamization. Secondary outcomes included mortality tb all
causes, frequency of exacerbations, change ini@rtancentration of C@and Q while inspiring room air,
breathlessness, and health related quality of Hiespital readmission and exacerbation data wdeatet at
each follow up visits at 6 weeks, 3 months, 6 memthd 12 months.

The data was presented as mean or median as ajppeopdl the analyses were assessed for superidriie
analysis was done according to intention-to-treatciple. Two-sided significance level of 0.05 wamcluded.
All the data was collected by the researcher himela preformed Performa. Data was analyzed utieg
software SPSS v.23.

Results:

Ninety four patients were put on oxygen therapynwion-invasive ventilation and 100 patients wereqguujust
oxygen therapy. Both the groups were comparabldlibaseline variables i.e. age, BMI, gender disition,
COPD related hospital readmissions, smoking duratieck and waist circumference, FE¥VC, FEV/FVC
ratio, Pa@, PaCQ, arterial pH, Medical Research Council Dyspnear&c8evere Respiratory Insufficiency
Questionnaire summary score and St. George RempirQuestionnaire summary score, except apnea Imgzop

index which was statistically different between greups (p=.001). Table-I

After one year follow up, there was significant mogement in PaCO2, PaO2, St. George Respiratory
Questionnaire summary score and Severe Respirbisufficiency Questionnaire summary score at moshe
occasions (p-value <0.001 for all at 3 months; ,06@3, .527 and .002 at 6 months; and .011, .@IP and
.090 at 12 months, respectively). Table-Il and €dHl
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Table-I

Baseline variables

Variable HO +NIV HO Alone P value Total
(N=94) (n=100) (n=194)
Age (years), mean #S. 63.20+5.3 62.43+4.5 271 62.80+4.9.
BMI (kg/m 2), mean S.[ 31.32+4.3; 31.24+4.3. .89¢ 31.28+4.3;
Gender, M/F 68/2¢ 66/3£ .34C 134/6(
Prior use of O2 therapy, n (%, 60 (63.8 58 (58 .40€ 118 (60.8
>3 COPD related readmissions, n (% 71 (75.5 66 (66 .14t 137 (70.6
Smoking history (pack years), median (IQR 38 (3¢-43) 38 (3t-41) .251 38 (35.7-42)
Apnea Hypopnea index, median (IQR 3.5(2.-4.7) 2.7 (1.-3.65, .001 2.85 (1.+4.1)
Neck circumference (cm), median (IQR 37 (3:41) 37 (3¢-39) .07t 37 (3:-39.5
Waist circumference (cm), median (IQR 94 (8£-96) 94 (88.2-96) .094 94 (87-96)
FEV, (Liter), mean +S.C .65z.2¢ 72+.2¢ .081 .68+.21
FEV, %Predicted, mean +S.L 26.62+8.0° 28.60+7.1 .07¢ 27.58+7.7!
FVC (Liter), mean +S.D 1.89+.4¢ 1.85z.4¢ .60¢€ 1.86+.4
FVC %Predicted, mean £S.L 60.39+14.3 58.86+12.0: 427 59.49+13.2
FEV4/FVC, mean +S.C .36%.1: .35%.1: 757 .36+.1%
PaC; at room air breathing (mmHg), mean +S.[ 50.25+7.4 50.1946.6' .95¢ 50.21+6.9'
PaCQ; at room air breathing (mmHg), mean +S.[ 58.84+8.01 60.59+8.1: .13€ 59.74+8.1.
Arterial pH at room air breathing, mean +S.D 7.40+.1: 7.39+.10 .57¢ 7.39+.1:
St. George Respiratory Questionnaire summary scor¢ ] 71 (65-79) 74 (6¢-79) .561 72.5 (6%-79)
median (IQR)
Severe Respiratory Insufficiency Questionnaire sumary [ 48 (3¢-58) 51 (41.:-60.5, .104 50 (41-59)
score, median (IQR)
Medical Research Council Dyspnea Score, median (1Q 4 (3-5.25 4.5(3.21-5.75 .97: 4 (35.25

BMI=body mass index; COPD=chronic obstructive putawy disease; FEMforced expiratory volume of air in

first second; FVC=forced vital capacity
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Table-ll

Daytime Gas Exchange

Number of Patients Median (IQR)

Factor Visit HO+NIV HO Alone HO+NIV HO Alone P value

PaCOZ Baseline 94 10C 59 (5:-65) 60 (54-68) .14¢
3¢ montt 8c 83 51 (47-56) 59 (54-63) <.001
6" montt 69 71 51 (4£-58) 54 (4£-58) .06C
12" montt 58 59 47 (45-51) 51 (4£-54) 011

Pa0z Baseline 94 10C 49 (47-56) 49 (4€-56) 627
3¢ montt 8C 83 59 (5¢-65) 48 (45-51) <.001
6" montt 69 71 58 (5¢-65) 56(51-59) .01z
12" montt 58 59 63 (55-66) 56 (54-60) .001

Table-lll

Health Related Quality of Life

Number of Patients Median (IQR)
Factor Visit HO+NIV HO Alone HO+NIV HO Alone P value
Severe Respiratory] Baseline 94 100 48 (39-58) 51 (41.5-60.5) .104
Insufficiency
rd
Questionnaire 3“ month 80 83 74 (65-79) 68 (63-74) <.001
summary score
6" month 69 71 78 (64-81) 74 (68-81) 527
12" month 58 59 81 (76-83) 74 (65-81) .002
St. George| Baseline 94 100 71 (65-79) 74 (68-79) .561
Respiratory
rd
Questionnaire 3“ month 80 83 62 (58-65) 71 (68-78) <.001
summary score
6" month 69 71 62 (56-65) 54 (59-71) .002
12" month 58 59 55 (48.5-58.3) 58 (55-62) .090

St. George Respiratory Questionnaire summary s¢®6=worst, O=best); Severe Respiratory Insufficien
Questionnaire summary score (100=best, O=wordthte; N=194, student t-test for continuous dat&sduare

for percentages, Mann-Whitney U test for mediarR))Q
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Discussion:

In this randomized trial, an improvement was obsérafter adding non-invasive ventilation to oxydgearapy
after an acute exacerbation of COPD in time tdifgtar readmission.

A lot of studies support the results of our stullyeduction in need for endotracheal intubation barobserved
in COPD patients treated with non invasive verittaf'?. Addition of non-invasive ventilation with posiév
pressure decreases the trend to retention of catimade and improves quality of life and dyspné&a Non
invasive positive pressure ventilation improvesapagters like lung function, gas exchange and hiregth
pattern™. When non invasive ventilation is targeted to ehypercapnia, it improves the survival of pagent
with hypercapnic stable COPEf where long term ventilation provides a better ilation-perfusion matci.
The principle mechanisms by which non invasive Natidn improves gas exchange in patients with CGP®
decreased gas trapping and increased sensitivit§Q@0"“® In high intensity non invasive ventilation, the
component which plays a therapeutic role in theagament of COPD is high presstiré

There were some studies which contradict the resflour study. These studies suggest that additidrome
non-invasive ventilation did not improve the duvatiof hospital readmission or time to de&fh One trial
concluded that the risk of life threatening eventgatients with COPD increases with the additidmon-
invasive ventilation®. A study also concluded that while the additionnofi invasive ventilation to oxygen
therapy increases the survival rate, it worsensjtfaity of life .

Conclusion:

It can be concluded from this study that the amairtime it takes to be readmitted to the hospitakuffer
death from acute exacerbation in patients suffefrogn COPD can be improved by adding non-invasive
ventilation to the oxygen therapy.
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