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Abstract: Introduction: Acute cardio-respiratory failure is one of the acute common problems encountered in emergency 

and which required immediately intervention. It creates an imbalance between energy supply, demand, and consumption. 

Earlier lactate clearance should be useful to identify patient able to reverse the metabolic derangement and failure to rapidly 

resolve the oxygen debt, indicated by poor lactate clearance, would be correlated with negative outcome. For this purpose 

lactate clearance at 2 hour is more useful. Methods: This was a prospective study conducted at B. P. Koirala Institute of 

Health Sciences, Dharan, Nepal. Preliminary diagnosis was made according to clinical history, physical examination, 

arterial blood gas and chest radio graph. A national emergency warning system was used for patient evaluation. Gas 

exchange and lactate blood concentration was assessed at Emergency ward at arrival, 2 & 6 hr. Two-hour lactate clearance 

was calculated as (Lactate start − lactate 2 hour)/lactate start (%). Blood gas-analysis and arterial lactate was performed by 

intermittent blood sampling and co-oximetry. Results: Out of 74 patients the COPD was the most common co-morbidity 

condition (25.7%), followed by congestive heart failure (18.9%). Comprising of lactate clearance at two hours and the 

lactate clearance at six hours, the lactate clearance at two hours and its outcomes was more significant (P=0.001, 

OR=10.133) than lactate clearance at six hours (P=0.213). Conclusions: Early lactate clearance was associated with positive 

outcome rather than late clearance. 
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1. Introduction 

Acute cardio-respiratory failure is one of the acute 

common problems encountered in emergency department and 

which required immediately intervention. Acute cardiac 

failure is defined as a condition with decreased tissue 

perfusion other than simple hypovolemia. Respiratory failure 

is defined as oxygen saturation of less than 90% despite 

supplementary oxygen with or without hypercapnia [1]. 

Acute cardio-respiratory failure from any cause creates an 

imbalance between energy supply, demand, and consumption. 

A high lactate concentration associated with a low blood pH is 

useful to depict the gravity of such a mismatch. Earlier lactate 

clearance should be useful to identify patient able to reverse 

the metabolic derangement and failure to rapidly resolve the 

oxygen debt, indicated by poor lactate clearance, would be 

correlated with negative outcome. For this purpose lactate 

clearance at 2 hour is more useful [1]. Following the concept 

of “Early-Goal-Directed-Therapy one should be satisfied if 

therapeutic approach determines a lactate clearance greater 

than 20% within 6 hour of treatment as in septic patients. 

However, lactate 6 hour clearance is less useful in assessing 

the response to treatment [2]. 

An earlier lactate clearance should be useful to identify 
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patient able to reverse the metabolic derangement and failure 

to rapidly resolve the oxygen debt, indicated by poor lactate 

clearance, would be correlated with negative outcome. For 

this purpose lactate clearance at 2 hour is more useful [1]. 

The burden of cardio-respiratory failure if high worldwide 

and also in Nepal so, we designed this study for immediate 

management to reduce morbidity and mortality for the patients. 

2. Methods 

This was observational prospective, cross-sectional study 

conducted at Emergency ward of B. P. K. I. H. S, Dharan, 

Nepal from September 2017 to August 2018. Written consent 

was taken. Patient of age more than 16 years presented at 

Emergency ward of B. P. K. I. H. S was included. The 

preliminary diagnosis was made according to clinical history, 

physical examination, arterial blood gas and chest radio 

graph. A national emergency warning system was used for 

patient evaluation. Gas exchange and lactate blood 

concentration was assessed at Emergency ward at arrival, 2 

& 6 hr. Two-hour lactate clearance was calculated as (Lactate 

start − lactate 2 hour)/lactate start (%). Blood gas-analysis 

and arterial lactate was performed by intermittent blood 

sampling and co-oximetry (Radiometer ABL 800). All 

patients were treated according to standard practice in our 

Emergency Ward of BPKIHS. 

As per the guidelines given by society of critical care 

medicine <20% lactate clearance at 2 hours was calculated 

and then compared with outcome. Positive outcome measures 

were discharge or transfer to general ward and negative 

outcome were mortality or admission to Medical Intensive 

ward. Their clinical and investigative data were compiled and 

analysed based on the following factors: Age/sex, Blood 

pressure, heart rate, respiratory rate, oxygen saturation, 

Temperature, Level of consciousness, ABG, WBC, HCT%, 

ECG, CXR, creatinine, lactate at start, 2 & 6 hr, lactate 

clearance after 2 & 6 hours. 

Sample size was calculated by: N=Z
2
pq/L

2
=(1.96)

2
 x 30.53 

x 69.47 /6.12 x 6.12. N=218 

The appropriate sample size in the study is 218 at 95% 

Confidence Interval. According to hospital record data, total 

patient with Cardio-respiratory failure (2016)=57. Total 

patient with Congestive heart failure (2016)=53. So, total 

eligible cases with a year No=110. Calculating sample size 

for finite population: 

n=N/(1+N/No)=218/(1+218/110)=73.15=74 

So, by using above formula, the sample size of this study 

(n) is 74. 

Descriptive statistics of demographic and laboratory 

variables were calculated with mean percentages, P value and 

Odd Ratio. 

3. Results 

The age rang of the patient were 17 to 98 years and the 

mean age was Male: Female=57.42 +/- 18.945 years. 

Among 74 cases the chronic obstructive airway diseases 

was the most common co-morbidity (25.7%) followed by 

Congestive failure (18.9%) in the patients. 

Table 1. Co-morbidities of the patients with cardio respiratory. 

Characteristics Frequency Percent 

Co-morbidity 

Atrial fibrillation 2 2.7 

Asthma 4 5.4 

Carcinoma bronchus 1 1.4 

CAD 14 18.9 

CCF 14 18.9 

COPD 19 25.7 

Diabetes mellitus 3 4.1 

Hypertension 1 1.4 

VHD 7 9.5 

No history 9 12.2 

More than half of the patient with MI and CCF and COPD 

presenting with cor-pulmonale had positive outcome, ratio of 

negative outcome: positive outcome was 0.7:1 in cases of 

MI, 0.5:1 among CCF patients and 0.26:1 in COPD 

presenting with cor-pulmonale patients, among 16 cases of 

MI 7 cases (43.8%) had positive outcome and 9 cases 

(56.3%) had negative outcome,, among 17 cases of CCF 6 

cases (35.3%) had negative outcome and 11 cases (64.7%) 

had positive outcome, among 19 cases of COPD presenting 

with cor- pulmonale 4 cases (21.1%) had negative outcome 

and 15 cases (78.9%) had positive outcome. But, on 

comparing these diseases with outcomes their association 

were not significant. 

Table 2. Comparison of lactate level outcome with underlying diseases leading to cardio respiratory insufficiency. 

Characteristics Negative outcome Positive outcome Odd ratio p 

Myocardial infraction 
7 9 2.230 

0.218 
(43.8%) (56.3%) (7.037-0.706) 

characteristics Negative outcome positive outcome Odd ratio p 

CCF 
6 11 0.585 

0.372 
(35.3%) (64.7%) (0.179-1.912) 

Characteristics Negative outcome positive outcome Odd ratio p 

COPD presenting with cor-pulmonale 
4 15 0.548 

0.397 
(21.1%) (78.9%) (1.891-1.891) 

Lactate clearance at six hours and outcome were also compared and six hour lactate clearance was insignificant (P=0.213). 
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Table 3. Comparison of the lactate clearance at six hours between positive and negative outcome group. 

Characteristics Negative outcome (n=22) Positive outcome (n=52) Odd ratio P 

Lactate 

clearance at 

six hours 

<20% 
15 27 

1.984 (5.665-0.695) 0.213 
(35.7%) (64.3%) 

>20% 
7 25 

(21.9%) (78.1%) 

Lactate clearance at two hours and outcome were compared and two hour lactate clearance was significant in predicting outcomes (p 0.001) OR=10.133 

(38.688-2.654). 

Table 4. Comparison of the lactate clearance at two hours between positive and negative outcome group. 

Characteristics Negative outcome (n=22) Positive outcome (n=52) Odd ratio P 

Lactate 

clearance at 

two hours 

<20% 
19 20 

10.133 (38.688-2.654) 0.001 
(48.7%) (51.3%) 

>20% 
3 32 

(8.6%) (91.4%) 

The Lactate clearance at two hours & mortality were compared which shows statistically significant. P=0.012 OR=0.821 (0.95-0.78). 

Table 5. Comparison of the lactate clearance at two hours between mortality groups. 

Characteristics Odd ratio P 

Lactate Clearance Mortality Non mortality 

0.821 (0.95-0.78) 0.012 <20% 7 (17.9%) 32 (82.1%) 

>20% 0 35 (100%) 

Lactate clearance at six hours & mortality were compared and showed statistically insignificant p=0.691 in our study. 

Table 6. Comparison of the lactate clearance at six hours between mortality groups. 

Characteristics Odd ratio P 

Lactate Clearance Mortality Non mortality 

2.027 (11.197-.367) 0.691 <20% 5 (11.9%) 37 (88.1%) 

>20% 2 (6.3%) 30 (93.8%) 

 

4. Discussion 

Cardiac and Respiratory failure seemed to be common 

presentation to emergency department of Nepal. Only few 

studies done in Nepal that touched upon cardio Respiratory 

failure and also lactate and its clearance in Emergency 

Department. But there was only few studies has showed 

Lactate clearance at two hours has high effectiveness than 

Lactate clearance at six hours. 

A Study conducted among 265 cases admitted had 

coronary artery diseases (36.5%) 93 cases as a major cause of 

heart failure followed by Rheumatic heart diseases 65 

(25.5%) cases, the commonest presenting problem among 

them was shortness of breath (81%) followed by leg swelling 

56% 
4
. In another study among 95 patient with cardio 

respiratory insufficiency 63 cases had ischemic heart diseases 

followed by 39 cases with COPD as a major cause of cardio-

respiratory failure [1]. Our study shows similar result and 

showed Chronic Obstructive Pulmonary Diseases presenting 

with corpulmonale 19 cases (25.7%) as a major cause of 

cardio respiratory insufficiency (n=74) followed by 

myocardial infarction 16 cases (21.6%). Our study found 

shortness of breath 42 (56.8%) followed by chest pain 13 

(17.6%) as common presenting problem. 

The mean age of cardio respiratory insufficient patients in 

our study was 57.42±18.945 years which was lower than [1, 

3] and higher than 
4
. In our study Male: Female ratio was 

1:1.3 which was as similar as most of the studies [1, 3-6]. In 

our study the most frequent co-morbidities were COPD 19 

cases (25.7%) followed by heart failure 14 cases (18.9%) & 

coronary artery disease 14 cases (18.9%) other study also 

showed similar results [3, 4]. 

In our study 39 cases (52.7%) had lactate clearance <20% 

at two hours and on calculating the proportion of lactate 

clearance with outcomes 19 cases (48.7%) had negative 

outcome which was less than 20 cases (n=95) [7] and 20 

cases (51.3%) had positive outcome which was high than 9 

cases (n=95) [1]. 

Similar study done on lactate clearance and outcome 

lactate clearance <20% was associated with negative 

outcome (mortality or intubation) (OR 16.11 (6.53–39.70) 

p<0.5) 

Other study supported the same evidence [1, 2, 7, 8]. Our 

study also showed relation between delayed lactate clearance 

<20% at 2 hours and adverse outcomes (OR=10.133 (38.668-

2.654) p=0.001) as well as delayed lactate clearance <20% at 

two hours with mortality at emergency (OR=0.821 (0.95-

0.78) p=0.012) 

A Scoring System formulated at Royal College of 

Physician postulated a scoring system NEWS depending 

upon triage vitals and was stratified according to risk group 

and was significant P=0.89 (95% CI: 0.880–0.895) [9], our 

study also showed adverse outcome associated with NEWS 

high risk (OD (8.889 (26.756-2.847) p=0.001) [9]. 

Our study also showed lactate clearance <20% at two 
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hours was independently associated high risk outcome with 

respect to NEWS (OR 3.53 (9.738-1.226) P <0.05) but was 

not associated with lactate clearance at six hours in respect to 

NEWS p>0.05. 

5. Conclusion 

Early lactate clearance was associated with positive 

outcome rather than late clearance. Chronic obstructive 

airway diseases were the most common co-morbidity 

followed by Congestive cardiac failure in the patients with 

Cardio Respiratory insufficiency. Shortness of breath and 

chest pain was the most frequent initial presenting complains. 

Myocardial Infarction had the highest number of negative 

outcome followed by Congestive Cardiac Failure and 

Chronic Obstructive airway Diseases presenting with cor 

pulmonale had highest number of Positive outcome followed 

by Congestive Cardiac Failure on assessing lactate level 

outcomes. 
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