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1. Introduction

   Chronic obstructive pulmonary disease (COPD) is a major 
cause of morbidity and mortality worldwide. It is among 
top 10 global contributors to the global burden of disease 
as measured by disability-adjusted life years[1]. The global 
burden of disease study has projected that COPD, which 
ranked sixth as the cause of death in 1990, will become the 
third leading cause of death worldwide by 2020, thus, among 

all major chronic diseases, COPD is the only disease that 
shows rising mortality[2-4].
   Acute exacerbation of COPD (AECOPD) is largely 
responsible for morbidity and mortality associated with 
the disease[5]. An exacerbation of COPD is an event in the 
natural course of the disease characterized by a change 
in the patient’s baseline dyspnea, cough and/or sputum 
beyond day-to-day variability sufficient to warrant a 
change in managemen[6]. Noninvasive positive pressure 
ventilation (NIPPV) is claimed to be safe and effective 
modality in treating patients with AECOPD[5]. It helps in 
preventing endotracheal intubation in acute respiratory 
failure secondary to COPD as compare to other causes[7]. 
However, NIPPV is not successful in all cases of AECOPD, 
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with a failure rate of 66% in an Indian study and 18.18%, 
50% and 23% in different western studies[8-11]. One of the 
retrospective studies done in Aga Khan University hospital 
showed that coexisting sepsis and hypercapneic acute 
respiratory failure have high hospital mortality on NIPPV 
with failure rate of 23.5%[12].
   Out of 250 patients enrolled in the study, 29 (24.16%) 
patients aged 60-75 years had to undergo endotracheal 
intubation. Patients with oxygen saturation in the range 
82%-86% at the time of admission, 75 (50%) of these had 
poor prognosis. Patients with pH range 7.20-7.26 carry poor 
prognosis and 100 (66.66%) required endotracheal intubation. 
Out of 100 patients with pedal edema, 70 (70%) had to 
undergo endotracheal intubation[8].
   The aim of the study is to determine the factors leading to 
poor outcome in patients with AECOPD who are treated with 
NIPPV. So that protocol could be developed for such patients 
and endotracheal intubation could be applied without giving 
trial of NIPPV, which fasten recovery and decrease the 
morbidity.
 

2. Materials and methods

2.1. Place of study

   This cross sectional study was conducted from May 2012 to 
November 2012 in Department of Chest Medicine in Jinnah 
Postgraduate Medical Centre. Patients with the diagnosis 
of AECOPD as defined in the operational definition, 
meeting the inclusion criteria were selected from the ER 
department, Jinnah Postgraduate Medical Centre, Karachi. 
Permission from ethical committee of Jinnah Postgraduate 
Medical Centre and written consent from the patients 
was taken. At the time of admission age was inquired BP, 
respiratory rateand oxygen saturation will be noted and 
pedal edema was assessed and investigations were sent 
for pH assessment. NIPPV using BiPAP (vision Respironics 
INC. USA. BiPAP S/T 30) was applied in spontaneous mode 
by the help of oronasal mask with head straps to minimize 
the leak. A single, more than 4 years’ experienced operator, 
was applied BiPAP to control operator bias and researcher 
himself monitored the response. Calibration of the machine 
was done to control instrument bias. Therapy was initiated 
with an inspiratory positive airway pressure (10 cm H2O) and 
expiratory positive airway pressure (5 cm H2O) and it was 
optimized according to patient’s comfort and blood pressure.
   Patient’s response was monitored clinically at 30 min, 1 h 
and at the end of 2 h. Presence of respiratory rate (less than 
12/min), systolic blood pressure < 90 mmHg, GCS < 13 and 
PaO2≤65, pH < 7.2 and heart rate >140 bpm was taken as 
poor outcome and the patient was underwent endotracheal 
intubation. This information along with the demographics 
was entered into the proforma attached as annexure. 
Required sample size was 195 patients calculated by using 

WHO sample size determination software with 24.16% COPD 
treated with non-invasive mechanical ventilation patients 
and 95% confidence interval and 6% level of precision[8]. 
Sample was collected by non-probability purposive 
sampling. Age between 40-80 years  and duration of COPD 
more than 6 months were defined as inclusion criteria 
while cardiac and respiratory arrest, upper gastrointestinal 
bleed, comatose patients, hypotension even with ionotropes 
support, arrhythmias, poor gag reflex, hyponatraemia serum 
sodium <120 mmol/lit and patients with pneumothorax were 
exluded from study. 

2.2. Data analysis procedure

   Data was entered and analyzed through SPSS version 15. 
Continuous variables like age, systolic blood pressure, heart 
rate, respiratory rate, GCS, pH and SaO2 were expressed 
as mean依SD. Whereas categorical variables like poor 
outcome, older age group (age more than 60 years), gender, 
pedal edema and academia were presented in frequencies 
and percentages. Effect modifiers were controlled through 
stratification of age and gender to see the effect of these on 
outcomes by applying Chi square test and P≤0.05 was taken 
as significant.
 

3. Results

   A total of 195 diagnosed case of AECOPD were included in 
this study. Out of 195 patients, 116 (59.5%) were male and 79 
(40.5%) were female with 1.5:1 male to female ratio.
   The average age of the patients was 61.9依9.3 years. 
Minimum age was 40 years and maximum age was 78 years. 
Most of the patients had age > 60 years [111 (56.9%)]. 
   After 2 h of NIPPV, mean systolic blood pressure was (121.9
依22.5) mmHg and mean respiratory rate was 20.2依4.6, heart 
rate was 120依15.3, pH was 7.25依0.09, GCS was 10.4依2.2 and 
mean SaO2 was 87.5依7.9 (Table 1).
 
Table 1
Characteristics of patients with an AECOPD after 2 h of treatment 
(n=195).
Parameters Mean依SD
SBP 121.9依22.5
Respiratory rate 
(Breaths/min)

20.2依4.6

GCS 10.4依2.2
pH  7.25依0.09
SaO2 87.5依7.9
Heart rate 
(Beats/min)

120.0依15.3

SBP=Systolic blood pressure; GCS=Glasgow coma scale.

   NIPPV was successful in 151 (77.4%) cases and 44 (22.6%) 
cases were underwent endotracheal intubation (poor 
outcomes). 



46 Ashok Kumar et al./ Journal of Acute Disease (2015)44-47

   Stratification was done with regards to gender and age 
to see the effect of these on outcomes. Poor outcomes of 
NIPPV were significantly high in male [33 (28.4%)], and low 
in female [11 (13.9%)] (P=0.028). While 29 (24.16%) patients 
of age > 60 years had to undergo endotracheal intubation 
(P=0.026).
   Patients with oxygen saturation were in the range 82%-
86%. About 38 (44.7%) of these had poor prognosis. Patients 
with pH range 7.20-7.26, 40 (55.6%) of these required 
endotracheal intubation while 43 (66.2%) with pedal edema 
had to undergo endotracheal intubation (Table 2 ).

Table 2
Other factors leading to poor outcomes (n=195). 
Factors Number of cases Poor outcomes Percent
SaO2 (82%-86%) 85 38 44.7%
Acedemia (pH 7.2 - 7.26) 72 40 55.6%
Pedal edema          65 43 66.2%

4. Discussion

   The use of noninvasive ventilation (NIV) in the 
management of COPD is now supported by a number of 
randomized controlled trials[13-17]. It has been shown to 
reduce intubation rates, mortality, and length of hospital 
stay[13-17]. It has the advantage that it can be applied 
intermittently, avoids the need for sedation, and allows the 
patient to eat, drink, and speak. The incidence of nosocomial 
pneumonia during NIV is lower than in intubated patients. 
However, NIV is not successful in all cases of acute on 
chronic respiratory failures owing to COPD, with reported 
failure rates of 7%-50%[16]. There has also been concern that 
NIV may delay intubation, leading to a worse outcome[18,19].
   In this study, NIPPV was successful in 77.4% cases and 
22.6% cases were underwent endotracheal intubation (poor 
outcomes) which is similar to reintubation rates described 
elsewhere from India and the European-American 
countries[20-23]. There is little doubt on the efficacy of NIV 
in AECOPD and cardiogenic pulmonary edema[8,24]. A study 
from India reported the success rate of NIPPV was 87.5% 
for AECOPD[7]. One of the retrospective studies done in Aga 
Khan University hospital showed that coexisting sepsis and 
hypercapneic acute respiratory failure had high hospital 
mortality on NIPPV with failure rate of 23.5%[12]. However, 
NIPPV is not successful in all cases of acute exacerbation 
of COPD, with a failure rate of 66% in an Indian study and 
18.18%, 50% and 23% in different western studies[8-11].
   In this study, pedal edema has been shown to predict 
death or patient requiring endotracheal intubation owing to 
acute exacerbation of COPD; 66.2% of the cases with pedal 
edema had to undergo endotracheal intubation. The evidence 
for the use of NIV remains strongest in patients with 
hypercapnic acute respiratory failure due to exacerbations 
of COPD and cardiogenic pulmonary edema[8,24]. Shameem et 

al. reported that out of 100 patients with pedal edema 70% 
required endotracheal intubation[8].
   Acidosis was also strong indicator of endotracheal 
intubation owing to acute exacerbation of COPD[10,14]. 
In this study, patients with pH range 7.20-7.26 carry 
poor prognosis and 55.6% of these required endotracheal 
intubation. Ambrosino et al. found that patients in whom 
NIV treatment failed were significantly more academic at 
baseline than those successfully treated[18]. Brochard et 
al. found that success was less likely with a lower starting 
pH[17]. Shameem et al. also reported the similar results; they 
reported that patients with pH range 7.20-7.26 carried poor 
outcome and 66.7% required endotracheal intubation[8].
   Oxygen saturation (SaO2) at the time of admission can 
predict outcome of the patient. As in this study, patients 
oxygen saturation were in the range of 82%-86%; 44.7% of 
these had poor prognosis. Shameem et al. also reported that 
patients with oxygen saturation were in the range of 82%-
86% at the time of admission; 75 (50%) of these had poor 
prognosis[8].
   Stratification was done with regards to gender and age 
to see the effect of these on outcomes. Poor outcomes of 
NIPPV were significantly high in male 33 (28.4%) (P=0.028). 
While 29 (24.16%) patients of age > 60 years had to 
undergo endotracheal intubation (P=0.026). These facts are 
consistent with the observations of other authors[10,25,26]. 
Shameem et al. studied 250 patients in the study; 24.16% 
patients of age 60-75 years had to undergo endotracheal 
intubation.
   The results of this study suggest, management of patients 
with acute exacerbation of COPD, in addition to medical 
therapy, should include NIV if they present with moderate 
respiratory acidosis (pH< 7.35). Patients who fail to respond 
or have contraindication to NIV should be evaluated for 
endotracheal intubation and mechanical ventilation. NIV is 
a welcome advancement in the management of respiratory 
failure. In selected patients with acute exacerbations of 
chronic obstructive pulmonary disease, NIV can reduce the 
need for endotracheal intubation, the length of the hospital 
stay, and the in-hospital mortality rate.
   In this study, NIPPV was successful in 77.4% cases and 
22.6% cases were underwent endotracheal intubation (poor 
outcomes). Pedal edema was the most common factor 
leading to poor outcomes while age > 60 years was the 
least common factor, 66.2% and 24.2% respectively. While 
patients with pH range 7.20-7.26, 55.6% of these required 
endotracheal intubation. Other factor was oxygen saturation 
(82%-86%).In conclusion, this study demonstrates that 
NIPPV is an effective modality in preventing endotracheal 
intubation due to COPD. 

Conflict of interest statement

   The authors report no conflict of interest. 



47Ashok Kumar et al./ Journal of Acute Disease (2015)44-47

References

[1]   �Lopez AD, Mathers CD, Ezzati M, Jamison DT, Murray CJ. 
Global and regional burden of disease and risk factors, 2001: 
systematic analysis of population health data. Lancet 2006; 
367: 1747-1757.

[2]   �Lopes AD, Shibuya K, Rao C, Mathers CD, Hansell AL, Held  
LS, et al. Chronic obstructive pulmonary disease: current  
burden and future projection. Eur Respir J 2006; 27: 397-412. 

[3]   �Murray CJ, Lopes AD. The global barden of diseases: a 
comprehensive assessment of mortality and disability from 
diseases, injuries and risk factors in 1990 and projected to 2020. 
Cambridge, MA: Harvard University Press; 1996.

[4]   �Murray CJ, Lopes AD. Alternative projection of mortality and 
disability by cause 1990-2020: Global Burden of Disease 
Study. Lancet 1997; 349(9064): 1498-1504.

[5]   �Khilnani GC, Saikia N, Banga A, Sharma SK. Non-invasive 
ventilation for acute exacerbation of COPD with very high 
PaCO(2): A randomized controlled trial. Lung India 2010; 27: 
125-130.

[6]   �American Thoracic Society. Standards for the diagnosis and 
management of patients with COPD. New York: American 
Thoracic Society; 2004. [Online] Available from: http://www.
thoracic.org/clinical/copd-guidelines/ [Acessed on 12th 
January, 2015]

[7]   �Agarwal R, Gupta R, Aggarwal AN, Gupta D. Noninvasive 
positive pressure ventilation in acute respiratory failure due to 
COPD vs other causes: effectiveness and predictors of failure 
in a respiratory ICU in North India. Int J Chron Obstruct 
Pulmon Dis 2008; 3: 737-743.

[8]   �Shameem M, Bhargava R, Ahmed Z. Identification of 
preadmission predictors of outcome of noninvasive ventilation 
in acute exacerbation of chronic obstructive pulmonary 
disease. Indian J Crit Care Med 2005; 9: 200-204. 

[9]   �Chakrabarti B, Angus RM, Agarwal S, Lane S, Calverley PM. 
Hyperglycaemia as a predictor of outcome during non-invasive 
ventilation in decompensated COPD. Thorax 2009; 64: 857-
862.

[10] �Soo Hoo GW, Santiago S, Williams AJ. Nasal mechanical 
ventilation for hypercapnic respiratory failure in chronic 
obstructive pulmonary disease: determinants of success and 
failure. Crit Care Med 1994; 22: 1253-1261. 

[11] �Antón A, Güell R, Gómez J, Serrano J, Castellano A, Carrasco 
JL et al. Predicting the result of noninvasive ventilation in 
severe acute exacerbations of patients with chronic airflow 
limitation. Chest 2000; 117: 828-833.

[12] �Salahuddin N, Irfan M, Khan S, Naeem M, Haque AS, Husain 
SJ, et al. Variables predictive of outcome in patients with acute 
hypercapneic respiratory failure treated with noninvasive 
ventilation. J Pak Med Assoc 2010; 60: 13-17.

[13] �Celikel T, Sungur M, Ceyhan B, Karakurt S. Comparison 
of noninvasive positive pressure ventilation with standard 
medical therapy in hypercapnic acute respiratory failure. Chest 

1998; 114: 1636-1642.
[14] �Plant PK, Owen JL, Elliott MW. Early use of noninvasive 

ventilation for acute exacerbations of chronic obstructive 
pulmonary disease on general respiratory wards:  a 
multicentrerandomised controlled trial. Lancet 2000; 355: 
1931-1935.

[15] �Kramer N, Meyer TJ, Meharg J, Cece RD, Hill NS. 
Randomized, prospective trial of noninvasive positive pressure 
ventilation in acute respiratory failure. Am J Respir Crit Care 
Med 1995; 151: 1799-1806.

[16] �Bott J, Carroll MP, Conway JH, Keilty SE, Ward EM, Brown 
AM, et al. Randomised controlled trial of nasalc ventilation 
in acute ventilatory failure due to chronic obstructive airways 
disease. Lancet 1993; 341: 1555-1557.

[17] �Brochard L, ManceboJ,Wysocki M,  Lofaso F, Conti G, Rauss 
A, et al. Noninvasive ventilation for acute exacerbations of 
chronic obstructive pulmonay disease. N Engl J Med 1995; 
333: 817-822.

[18] �Ambrosino N, Foglio K, Rubini F, Clini E, Nava S, Vitacca 
M. Non-invasive mechanical ventilation in acute respiratory 
failure due to chronic obstructive airways disease: correlates 
for success. Thorax 1995; 50: 755-757.

[19] �Wood KA, Lewis L, Von Harz B, Kollef MH. The use of 
noninvasive positive pressure ventilation in the emergency 
department. Chest 1998; 113: 1339-1346.

[20] �Singh VK, Khanna P, Rao BK. Outcome predictors for non-
invasive positive pressure ventilation in acute respiratory 
failure. J Assoc Physicians India 2006; 54: 361-365.

[21] �George IA, John G, John P, Peter JV, Christopher S. An 
evaluation of the role of noninvasive positive pressure 
ventilation in the management of acute respiratory failure in a 
developing country. Indian J Med Sci 2007; 61: 495-504.

[22] �Antonelli M, Conti G, Moro ML, Esquinas A, Gonzalez-Diaz 
G, Confalonieri M, et al. Predictors of failure of noninvasive 
positive pressure ventilation in patients with acute hypoxemic 
respiratory failure: a multi-center study. Intensive Care Med 
2001; 27: 1718-1728.

[23] �Phua J, Kong K, Lee KH, Shen L, Lim TK. Noninvasive 
ventilation in hypercapnic acute respiratory failure due to 
chronic obstructive pulmonary disease vs. other conditions: 
effectiveness and predictors of failure. Intensive Care Med 
2005; 31: 533-539.

[24] �Ram FS, Picot J, Lightowler J, Wedzicha JA. Non-invasive 
positive pressure ventilation for treatment of respiratory failure 
due to exacerbations of chronic obstructive pulmonary disease. 
Cochrane Database Syst Rev 2004; 3: CD004104.

[25] �Wysocki M, Tric L, Wolff MA, Millet H, Herman B. Non-
invasive pressure support ventilation in patients with acute 
respiratory failure. Chest 1995; 107: 761-768.      

[26] �PennockBE, Kaplan PD, Carlin BW, Sabangan JS, Magovern 
JA. Pressure support ventilation with a simplified ventilatory 
support system administered with a nasal mask in patients with 
respiratory failure. Chest 1991; 100: 1371-1376.


