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Abstract: 

Background: In critically ill patients, arterial blood gas 

(ABG) analysis is a frequently requested test. It is 

routinely carried out without having an impact on 

patient care. As a result, the present study was 

conducted to evaluate the ABG test's usefulness in our 

critical care unit (ICU). Material and Methods: This 

retrospective cross-sectional study included 210 ICU 

patients. ICU patients included critical patients of 

known cases of Chronic Kidney Disease (CKD), 

Diabetic Ketoacidosis (DKA), Hypertension (HTN), 

Myocardial Infarction (MI), Liver Cirrhosis, and 

Chronic Obstructive Pulmonary Diseases (COPD) & 

Covid-19 Disease. The study was conducted from June 

2021 to November 2021 at tertiary teaching hospital. 

Patients’ radial arterial blood samples were collected 

and processed for ABG analysis. Results: Out of 210 

ICU patients, 35.24 % patients had metabolic acidosis, 

30.47 % patients had metabolic alkalosis, and 19.05 % 

had respiratory acidosis whereas 15.24 % had 

respiratory alkalosis. Conclusion: From our study 

results we conclude that various acid-base abnormalities 

have been observed in ICU patients. Metabolic acidosis 

is most common acid-base abnormality in ICU patients. 

Males suffered with acid base disorder than females. 

 

Keywords: ABG, ICU patients, Acidosis, Alkalosis, 

Electrolyte imbalance 

 

Introduction: 

 One of the most often requested tests in the ICU is an 

arterial blood gas (ABG) study. When the results are 

likely to affect patient management, an ABG sample 

should ideally be acquired.
[1]

 The evaluation of patient 

respiration, the necessity to quantify the response to 

therapeutic or diagnostic interventions, the monitoring 

of the severity and progression of a known disease 

process, and the assessment of acid-base balance are 

common indications for the ABG test.
[2] 

Increased 

expenses, blood loss, the introduction or spread of 

infection, and patient discomfort are all linked to 

repeated ABG readings.
 [3

In patients without an intra-

arterial catheter, the requirement for numerous 

unpleasant punctures may result in significant blood loss.
 

[4]
 In a large hospital, a research found that only 26.4% of 

ABG tests were requested following an 

acuterespiratoryissue.
[1]

In a similar vein, other researcher

s discovered that in their their ICUs, between 42.7 and 6

6% of ABG procedures were not medically justified.
 [5-7]

 

Material and Methods: 

The present retrospective cross-sectional study was 

conducted in the biochemistry department, Intensive 

Care Unit (ICU), Medical record department (MRD) 

at a tertiary care teaching hospital during June 2021 to 

November 2021. Laboratory reports of 210 patients who 

were known cases of Chronic Kidney Disease (CKD), 

Diabetic Ketoacidosis (DKA), Hypertension (HTN), 

myocardial infarction (MI), liver cirrhosis, Chronic 

Obstructive Pulmonary Diseases (COPD) & Covid-19 

Disease were obtained from Intensive Care Unit, and 

Biochemistry department of central clinical laboratory 

of a tertiary care teaching hospital. Paediatric patients 

and pregnant women were excluded from the study. 

Informed consent was taken prior to administering the 

procedure. Radial artery of the patients was located and 

modified Allen’s test was performed. Then, needle was 

inserted at 30- 40
0
 angle. The needle was advanced into 

radial artery until a blood flashback appeared. Then, the 

needle was withdrawn. Followed by putting the piece of 

cotton on the puncture site, and pressing on it. Then, the 

sample was labelled and in laboratory, it was processed 

within 30 minutes of collection.
 [8]

 Estimation of ABG 

was done by pH-stat Method.
 [9] Estimation of serum 

electrolytes was done by ISE Method.
 [10]

 Direct 

measurement with ion selective electrode (ISE), 

Impedance (Hct) and Amperometry (pO2)
 [11] 

was done 

in the present study. The data obtained from the study 

was converted into a master chart in Microsoft excel with 

the inclusion of range, mean, standard deviation, (data 

are expressed as means ± SD) were calculated. The 

ethical approval was to taken from institutional ethical 
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committee.  

Results: 

Table No.1:  Gender wise distribution of patients 

 

Table No.2 : Age wise distribution of ICU patients 

 

Table No. 3: Diagnosis wise distribution of ICU 

patients 

 

Table No.4:  Distribution of Acid base disorders in ICU 

Patients 

 

   Conditions No. of Cases 
Prevalence 

of 

Conditions 

Metabolic Acidosis 74 35.24 % 

Metabolic Alkalosis 59 30.47 % 

Respiratory Acidosis 40 19.05 % 

Respiratory Alkalosis 32 15.24 % 

Total 210 100 % 

 

Table No. 5: Arterial Blood Gas (ABG) Parameters of 

tests  

 

Table 6: Distribution of Diagnosis and Prevalence of 

Acid base disorders in ICU Patients 

 

Table N0. 7: Electrolyte imbalanced in ICU patients 

 

Diagno 

sis 

Electrolyte Imbalance 

Hyper 

natr 

emi

a 

Hypo

- 

Natr 

emia 

Hyper- 

kalemi

a 

Hypo

- 

Kale 

mia 

Hyper

- 

Calce 

mia 

Hypo

- 

Calce 

mia 

CKD 20 2 18 0 0 17 

DKA 7 13 7 12 0 14 

HTN 5 19 4 21 0 5 

MI 25 1 36 0 0 7 

Liver 

Cirrhosi

s 

12 0 10 0 0 3 

COPD 17 11 13 9 3 21 

COVID-

19 
7 2 3 3 1 11 

Diagnosis Gender 

Male Female 

CKD 15 7 

DKA 11 13 

HTN 22 20 

MI 24 14 

Liver Cirrhosis 7 5 

COPD 24 22 

COVID-19 19 7 

Total 122 88 

Diagnosis Age 

Below 40 40-70 Above 70 

CKD 5 16 1 

DKA 4 16 4 

HTN 5 30 7 

MI 3 25 10 

Liver Cirrhosis 1 9 2 

COPD 6 26 13 

Parameters (Units) Mean ± SD 

pH  7.39 ± 0.09 

pCO2 (mmHg) 39.8 ±8.44 

pO2 (mmHg) 83.3 ± 20.6 

HCO3(mEq/L) 24.1 ± 4.3 

Anion Gap (mEq/L) 20.1 ± 7.4 

Hct (%) 35.6 ± 13.4 

Na (mEq/L) 141.5 ± 8.1 

K (mEq/L) 4.74 ±1.75 

Ca (mmol/L) 1.12 ± 0.26 

Cl (mEq/L) 101.3 ± 10.6 

Diagnos

is 

Conditions 

Metabolic 

Acidosis 

Metabolic 

Alkalosis 

Respiratory 

Acidosis 

Respirat

ory 

Alkalosis 

CKD 12 (5.72) 10 (4.76) 0 (0) 0 (0) 

DKA 12 (5.72) 12 (5.72) 0 (0) 0 (0) 

HTN 23 (10.95) 19 (9.05) 0 (0) 0 (0) 

MI 20 (9.52) 18 (8.57) 0 (0) 0 (0) 

 Liver 

 Cirrhosis 
7 (3.33) 5 (2.38) 0 (0) 0 (0) 

 COPD 0 (0) 0 (0) 23 (10.95) 23 (10.95) 

 COVID19 0 (0) 0 (0) 17 (8.09) 9 (4.29) 

Diagnosis Cases Prevalence of Diagnosis 

CKD 22 10.48 % 

DKA 24 11.43 % 

HTN 42 20 % 

MI 38 18.10 % 

Liver 

Cirrhosis 
12 5.71 % 

COPD 46 21.90 % 

COVID-19 26 12.38 % 

Total 210 100 % 



WIMJOURNAL, VolumeNo.10, Issue No.1, 2023 

 

Vaibhavi Gawade et.al. 

© Walawalkar International Medical Journal 45 

 

 
67 

 

 

Discussion: 

An Arterial Blood Gas Analysis measures the pH & 

balance of Oxygen (O2) &carbon dioxide (CO2) in 

blood. This test is used to find out how well your lungs 

are able to move O2 into the blood & remove CO2 from 

the blood. We have measured different parameters such 

as, pH, pCO2, pO2, bicarbonate, Anion gap, 

Haematocrit and Electrolytes (Na, Ca, K, Cl). The 

present study shows that in metabolic acidosis 

condition pH level decreased, pCO2 level decreased & 

HCO3 level decreased. In metabolic alkalosis condition 

pH level increased, pCO2 level increased & HCO3 level 

increased. In respiratory acidosis condition pH level 

decreased, pCO2 level increased & HCO3 level 

increased. In respiratory alkalosis condition pH level 

increased, pCO2 level decreased & HCO3 level 

decreased. As per present study the mean value of pH 

7.39±0.09. The mean values of pCO2 are 39.8±8.44 and 

mean values of pO2 is 83.3±20.6. Mean values of HCO3 

is 24.1 ± 4.3. Mean values of Anion Gap is 20.1 ± 7.4. 

Mean values of Hct is 35.6 ± 13.4. Mean values of 

sodium is 141.5 ± 8.1; Mean values of Potassium is 

4.74 ±1.75, Mean values of calcium 1.12 ± 0.26, is 

Mean values of chloride is 101.3 ± 10.6. On gender 

wise distribution of ICU patients, it was observed that 

there are 122 male patients and 88 female patients. In 

which CKD have 15 males and 7 females, DKA 

patients 11 males & 13 females, MI patients 24 males 

& 14 females, Liver Cirrhosis patients 7 males & 5 

females, COPD patients 24 males & 22 females, 

COVID-19 patients 19 males & 7 females. Among all 

the diagnosis male patients were more than female, in 

male patients there are 24 cases of MI & COPD which 

is followed by HTN & COVID-19 and female has 

highest no of 22 cases of COPD.Diagnosis wise, in 

present study there are 46 COPD cases which is highest 

among the other diagnosis. We found prevalence of 

COPD is 21.90 %, & HTN is 20 %. In present study, it 

was observed mainly 4 acid base disorders namely 

metabolic acidosis, metabolic alkalosis, respiratory 

acidosis and respiratory alkalosis. We found total 74 

cases with metabolic acidosis. Metabolic acidosis has 

higher predominance in all diseases. Prevalence of 

Metabolic Acidosis is 35.24 %. In present study, it is 

found 12 CKD patients, 12 DKA patients, 23 HTN 

patients, 20 MI patients & 7 liver cirrhosis patients 

having metabolic acidosis. Similarly, 10 CKD patients, 

12 DKA patients, 19 HTN patients, 18 MI patients & 5 

Liver Cirrhosis patients were having metabolic 

alkalosis.23 COPD patients, 17 COVID-19 patients 

were having Respiratory acidosis. 23 COPD patients, 9 

COVID-19 patients had Respiratory alkalosis.  

 

Prevalence of COPD in respiratory acidosis &  

Respiratory alkalosis is 10.95 %.
 [12]

 According to 

electrolyte imbalance, Hypernatremia is higher in MI 

(25) patients. Whereas hyponatremia is more in HTN 

cases (19). On the other hand, Hyperkalemia is higher 

in MI (36), and Hypokalemia is higher in HTN (21). 3 

and 21 COPD patients had hypercalcemia as well as 

hypocalcemia respectively.
 [13]

 In similar study by 

Ishita Ghatak et.al. Arterial blood gas data in the ICU 

patient were analysed by ABG analyser using different 

parameters shows various diagnoses having prevalence 

of Metabolic Acidosis.
 [8] 

 

Conclusion: 

The present study included 210 patients with acidosis 

and alkalosis (metabolic as well as respiratory) from the 

tertiary teaching hospital. In our study there are main 4 

acid-base disorders namely metabolic acidosis, metabolic 

alkalosis, respiratory acidosis and respiratory alkalosis. 

The present study shows that in metabolic Acidosis 

condition pH level decreased, pCO2 level decreased & 

HCO3 level decreased which is a common finding in 

metabolic acidosis. In metabolic Alkalosis condition pH 

level increased, pCO2 level increased & HCO3 level 

increased. In respiratory acidosis condition pH level 

decreased, pCO2 level increased & HCO3 level 

increased. In respiratory alkalosis condition pH level 

increased, pCO2 level decreased & HCO3 level 

decreased. Diagnosis wise we observed there are 46 no 

of COPD cases which is highest among the other 

diagnosis. COPD and HTN were the most common 

diagnoses in ICU patients. From our study results we 

conclude that various acid-base abnormalities have been 

observed in ICU patients. Metabolic acidosis is most 

common acid-base abnormality in ICU patients. We 

found total 74 cases with metabolic acidosis. Acid Base 

disorder is found in critically ill patients in ICU. 

Commonest acid base disorder was metabolic acidosis, 

metabolic alkalosis, respiratory acidosis respiratory 

alkalosis. Most prevalent acid base disorder in our study 

is metabolic acidosis. This study showed high prevalence 

of Metabolic Acidosis in ICU patients i.e., 35.24 %. 

Males suffered with acid base disorder than females. 

 

Limitation of the study: 
The sample size of our study is very small to observe 

prevalence of different acid base disorder. 

 

Sources of supports: Nil 

Conflicts of Interest: Nil  

 

68 

 
68 

 



WIMJOURNAL, VolumeNo.10, Issue No.1, 2023 

 

Vaibhavi Gawade et.al. 

© Walawalkar International Medical Journal 45 

 

 
67 

 

Address for correspondence:  

Dr. Arvind Yadav,  

Professor of Biochemistry, B. K. L. Walawalkar Rural  

Medical College, Sawarde, Dist. - Ratnagiri , 415606 

Maharashtra, India. 

Mobile no: +91 9423345022 

Email: asyadav13@gmail.com 

How to cite this article: Vaibhavi Gawade, Jayashri 

Jankar, Poonam Kambale, Arvind Yadav, Anup 

Nillawar, Monica Chavan. A Hospital Based Study 

on Arterial Blood Gas Analysis in ICU Patients. 

Walawalkar International Medical Journal 

2023;10(1):66-69. 

http://www.wimjournal.com. 
 

References 

 

1. Melanson SE, Szymanski T, Rogers SO, Jarolim P, 

Frendl G, Rawn JD, et al. Utilization of arterial 

blood gas measurements in a large tertiary care 

hospital. American Journal of  Clinical  Pathology 

2007; 127(4):604–609.  

2. AARC clinical practice guideline. Sampling for 

arterial blood gas analysis. Respiratory Care 1992; 

37(8):913–917. 

3. Andrews T, Waterman H, Hillier V. Blood gas 

analysis: a study of blood loss in intensive care. 

Journal of Advanced Nursing 1999;30(4):851–857.  

4. Smoller BR, Kruskall MS. Phlebotomy for 

diagnostic laboratory tests in adults. Pat tern of use 

and effect on transfusion requirements. New 

England Journal of Medicine 1986;314(19):1233–

1235.  

5. Merlani P, Garnerin P, Diby M, Ferring M, Ricou 

B. Quality improvement report: linking guideline to 

regular feedback to increase appropriate requests for 

clinical tests: blood gas analysis in intensive care. 

British Medical Journal 2001;323(7313):620–624.  

6. Browning JA, Kaiser DL, Durbin CG. The effect of 

guidelines on the appropriate use of arterial blood 

gas analysis in the intensive care unit. Respiratory 

Care 1989;34(4):269–276. 

7. Pilon CS, Leathley M, London R, McLean S, Phang 

PT, Priestley R, et al. Practice guideline for arterial 

blood gas measurement in the intensive care unit 

decreases numbers and increases appropriateness of 

tests. Critical Care Medicine 1997;25(8):1308–

1313.  

 

 

8. Ishita Ghatak, Vaishali Dhat, Mona A Tilak, et 

al. Analysis of Arterial Blood Gas Report in 

Chronic Kidney Diseases Comparison between 

Bedside and Multistep Systematic Method. 

Journal of Clinical and Diagnostic Research 

2016; 10 (8): BC01-BC05. 

9. Eastwood GM, Suzuki S, Lluch C, Schneider 

AG, Bellomo R. A pilot assessment of alpha-stat 

vs pH-stat arterial blood gas analysis after 

cardiac arrest. Journal of Critical Care 2015 

Feb;30(1):138-144. 

10. Goyal B, Datta SK, Mir AA, Ikkurthi S, Prasad 

R, Pal A. Increasing Glucose Concentrations 

Interfere with Estimation of Electrolytes by 

Indirect Ion Selective Electrode Method. Indian 

Journal Clinical Biochemistry 2016 Apr; 

31(2):224-230.  

11. [Internet]. [Cited 2023 Oct 16]. Available from: 

https://samples.jbpub.com/9781449652838/chapt

er6.pdf  

12. Castro D, Patil SM, Keenaghan M. Arterial 

Blood Gas. [Updated 2022 Sep 12]. In: Stat 

Pearls [Internet]. Treasure Island (FL): Stat 

Pearls Publishing; 2023 Jan-. Available from: 

https://www.ncbi.nlm.nih.gov/books/NBK53691

9/ 

13. Kozacı, Nalan, Oguzhan Ay, Mehmet, Güven, 

Ramazan, Şaşmaz, İkbal and Karaca, Adevviye. 

Comparison of Na, K, Cl, Hb and Hct values 

measured by blood gas analyzer and laboratory 

auto-analyzer. Turkish Journal of Biochemistry 

2015; 40(4):343-347.  

 

  

 

Received date:10/06/2023  Revised date:15/10/2023  Accepted date: 18/10/2023 

 

 

 

 

69 

 

http://www.wimjournal.com/

