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ABSTRACT

Introduction: An acid-base disorder is a change in the normal value of extracellular pH that may
result when renal or respiratory function is abnormal or when an acid or base load overwhelms their
excretory capacity. Clinical acid-base disorders are conventionally defined from the vantage point
of their impact on carbonic-acid-bicarbonate buffer system. The aim of the study is to find out the
prevalence of acid-base disorder among patients visiting the emergency department of a tertiary care
hospital.

Methods: This is a descriptive cross-sectional study conducted among 370 patients who underwent
arterial gas analysis at the emergency department of a tertiary care hospital. The study was carried
out from 15th July 2016 to 15th July 2017 after receiving ethical approval from Institutional Review
Committee. Convenient sampling was done. Point estimate at 95% Confidence Interval was
calculated along with frequency and proportion for binary data. Data were entered in Microsoft-
Excel. Statistical Package for Social Sciences version 17 was used for analysis.

Results: Out of 370 patients analyzed, 329 (88.91%) (84.68-91.311 at 95% Confidence Interval) had
acid-base disorder. The mixed disorder was the most common finding 80 (21.6%), followed by
compensated Respiratory Acidosis 56 (17.8%). The mean age group of male patients studied was
50.72420.586. and among females, it was 49.95+20.908. Among those most common symptoms were
shortness of breath 151 (40.81%) followed by vomiting 91 (24.59%).

Conclusions: Most common acid-base disorder was mixed disorder presenting with prominent
symptoms of shortness of breathe in non-geriatric patients wherein the geriatric patient, the most
common disorder was compensated respiratory acidosis with the prominent symptom of shortness
of breath.
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INTRODUCTION

. ) . . dealing with such patients requiring critical care.
An acid base disorder is a change in the normal value

of extracellular pH that occurs when renal or respiratory The primary objective of this study is to find out
function is abnormal or when an acid or base loads common acid base disorder in the patients. The
overwhelms their excretory capacity.’ secondary objectives are to evaluate the common

causes of acid -base disorder, find the occurrence of
prominent symptoms in different acid —base disorder,
and to find out the association of acid-base disorder
with age and sex if any.

An arterial blood gas (ABG) measures the arterial
oxygen tension (Pa0O2), carbon dioxide tension (PaCO2),
acidity (pH) and bicarbonate level (HCO3-). It helps to
determine the effectiveness of oxygen therapy. It is
helpful in diagnosis and management of the patients
who may also require intensive care facilities. This Correspondence: Dr. Sudeep Yadav, B.P Koirala Institute

study contributes towards formation of guidelines while of Health Sciences, Dharan, Nepal. Email: sdeepyadv1123@
gmail.com, Phone: +1-3129619057.
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METHODS

This is a descriptive cross-sectional study done on
patients visiting BPKIHS for ABG analysis. Following
approval from the Institutional Review Committee of
B.P. Koirala Institue of Health Sciences. All the patients
who underwent ABG at the emergency department
laboratory of BPKIHS from 15th July, 2016 to 15th
July, 2017 were taken. Waiver of the requirement
for informed consent was obtained under Institutional
Review Committee regulation. We included patients
who had done ABG at emergency department laboratory
(only first sample from a patient). Patients who were
admitted to ICU were excluded. No more than one
sample from same patient was included in the study.
Convenient sampling was done.

The sample size was calculated as below:
n=22xpxq/e?
(1.96)2x (0.5) x (0.5)/ (0.06)2
= 264
Where,
n= required sample size
Z= 1.96 for 95% Confidence Interval
p = prevalence of acid base disorder, 50%
q=1-p
e = margin of error, 6%

The minimum sample size calculated was 264. A total
sample of 370 was taken for the study. The records of
the ABG of the patients in the emergency department
were reviewed and data regarding the ABG parameters
were collected and recorded in a preset proforma.
Similarly, patients information, chief complaint, age,
sex, diagnosis and others were also included from
Medical- Record section through patients’ files.

The data were entered and cross-checked in Microsoft
Excel. Acid-Base disorder was interpreted manually
for each data and cross-checked by using android
software complete ABG. The results were expressed
as mean+/-SD for quantitative data and percentage
for the qualitative data. Statistical Package for Social
Sciences version 17.0 was used for the analysis.

RESULTS

Out of 370 patients analyzed, 329 (88.91%) (84.68-91.311
at 95% Confidence Interval) had acid base disorder.
Mixed disorder was the most common finding 80 (21.6%),
followed by compensated respiratory acidosis 56 (17.8%)
( Table 1).

There were 187 (50.5%) males and 183 (49.45%)
females, within the age group of 1 to 99 years. Mean
age group of male patients studied was 50.72 + 20.586
and among females it was 49.95 +20.908.
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Table 1. Frequency and percentage of Acid-base
disorders.

Acid-Base Disorders n (%)

Normal 41 (11.1)
Mixed Disorder 80 (21.6)
Compensated Respiratory Alkalosis 58 (15.7)

Compensated Respiratory Acidosis 66 (17.8)
Compensated Metabolic Alkalosis 52 (14.1)
Compensated Metabolic Acidosis 39 (10.5)
Respiratory Alkalosis 3 (0.8)
Respiratory Acidosis 3(0.8)
Metabolic Alkalosis 6 (1.6)
Metabolic Acidosis 22 (5.9)
Total 370 (100)

Out of 370 patients, following diagnosis were identified
(Table 2).

Table 2. Frequency of Diseases.

Diagnosis n (%)
Cardiac Failure 15 (4.1)
CKD 18 (4.9)
COPD 39 (10.5)
CVA 8(2.2)
Diabetes Mellitus(DM) 23 (6.2)
Hypovolemic shock 38 (10.3)
Infectious Disease 43 (11.6)
Liver Disease 16 (4.3)
Poisoning 45 (12.2)
Other Respiratory Disease* 55 (14.9)
Others* * 70 (18.9)
Total 370 (100)

*Pneumonia, Tuberculosis, Pleural effusion, Asthma,
Carcinoma of lung, Interstitial Lung Disease.

**Non-specific  disease,
conditions, Myocardial
Gynaecological diseases.

Hypertension,  Surgical
Infarction, Obstetrics &

The frequent presenting symptoms were Shortness of
Breath (SOB) 151 (40.81%) followed by vomiting 91
(24.59%).

About 370 cases were divided in two categories by
age according to senior citizen act 2063 B.S Nepal;
geriatric (>60yr) and non-geriatric (<60yr). The most
common disorder among non-geriatric population was
mixed disorder 50 (22.22%) followed by compensated
respiratory alkalosis 37 (16.44%) and among geriatric
was compensated respiratory acidosis 32 (22.07 %)
followed by mixed disorder 30 (20.69%) as shown in
(Table 3).

Table 3. Acid-base disorders in <60 years and > 60
years.

Non Geriatric  Geriatric

Disorder (<60yr) n (%) (>60yr) n (%)
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Normal 28 (12.44) 13 (8.96)
Mixed Disorder 50 (22.22) 30 (20.69)
Compensated

Respiratory Alkalosis 37 (16.44) 21 (14.48)
Compensated

Respiratory Acidosis 34 (15.11) 32(22.07)
Compensated

Metabolic Alkalosis 24(10.67) 28 (19.31)
Compensated

Metabolic Acidosis 28 (12.44) 11(7.89)
Respiratory Alkalosis 1 (0.44) 2 (1.38)
Respiratory Acidosis 2 (0.89) 1 (0.69)
Metabolic Alkalosis 4 (1.78) 2 (1.38)
Metabolic Acidosis 17 (7.56) 5 (3.45)
Total 225 (60.81) 145 (563.70)

The relation between frequency of acid-base disorder
with sex is shown in (Table 4).

Table 4. Frequency of Acid-Base Disorders in relation
to sex.

Disorder Female n (%) Male n (%)
Normal 22 (5.94) 22 (5.13)
Mixed Disorder 40 (10.81) 40 (10.81)
Compensated

Respiratory Alkalosis 28 (7.56) 28 (8.10)
Compensated

Respiratory Acidosis 32 (8.64) 32 (9.18)
Compensated

Metabolic Alkalosis 26 (7.02) 26 (7.02)
Compensated

Metabolic Acidosis 19 (5.13) 19 (5.40)
Respiratory Alkalosis 2 (0.54) 2 (0.27)
Respiratory Acidosis 2 (0.54) 2 (0.27)
Metabolic Alkalosis 1(0.27) 1(1.351)
Metabolic Acidosis 11 (2.9) 11 (2.97)
Total 183 (49.45) 183 (50.54)

DISCUSSION

Our study revealed Mixed disorder (21.6%) is most
common acid-base disorder followed by compensated
respiratory acidosis (17.8%) as shown in Table 1. This
observation is consistent with Anderson, et al. whose
prospective survey of over thousand consecutive ABG
samples obtained from patient in intensive medical care
unit showed that 51% of patient had mixed acid-base
disorders and Shivshankar, et al. whose descriptive
study over 100 cases showed that 72% had a mixed
disorder.?3

The most common causes of Acid-base disorders are
others (18.9%), other respiratory disease (14.9%),
poisoning (12.2%), and infectious (11.6%) as shown
in Table 2. In COPD patients, the most common acid-
base disorder was compensated respiratory acidosis
(35.89%) followed by mixed disorder (23.07%) as
supported by review article by Cosimo M B and Maria
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V about Acid-base disorder in patients with COPD.*
Compensated respiratory acidosis is explained by
experimental studies which show that total NHE3 and
NBCe1 protein abundance are upregulated by chronic
respiratory acidosis.® However, the main mechanism
responsible for the elevation in serum bicarbonate is the
increased excretion of titratable acid and ammonium,
which are stimulated by persistently elevated pCO, °

The generalized diagnosis of DM in this study
includes Diabetic Ketoacidosis, diabetic foot, DM
with superimposed infections. This might be the
probable reason that our study showed 30.43% of
mixed disorder, 26.08% of compensated metabolic
alkalosis,and 13.04% of compensated metabolic
acidosis as shown in Table 3. This study is supported by
Shivshankar S, et al. article which showed that mixed
acid base disorders were more common in DKA than
simple acidosis and compensated metabolic alkalosis
due to use of diuretics.®

In cases of poisoning, result shows 33.33% had
compensated respiratory acidosis, compensated
metabolic acidosis (15.55%), and mixed disorder
(13.33%) as in Table 3. Respiratory acidosis might be
due to CNS depression or airway obstruction by poison
leading to hyperventilation.

In case of infectious disease, mixed disorder (25.58%)
and compensated respiratory alkalosis (25.58%) are
more common as shown in Table 3. This might be due
to endogenous stimulation of respiratory centre causing
respiratory alkalosis, lactic acidosis causing metabolic
acidosis and respiratory failure causing respiratory
acidosis.?

In case of cardiac failure, result shows compensated
metabolic alkalosis (33.33%), compensated respiratory
alkalosis (26.67%) are common as shown in Table
3. Diuretics employed in heart failure are frequently
responsible for metabolic alkalosis due to several
possible mechanisms. Diuretics cause an increase in
sodium delivery to the distal nephron and accelerate
potassium and proton secretion; furthermore, volume
contraction stimulates renin and aldosterone secretion.
Potassium depletion with an aldosterone excess is
always accompanied by metabolic alkalosis. In CHF,
various acid-base disorders can be discovered due
to the renal loss of hydrogen ions and hydrogen ion
movements into cells, the reduction in the effective
circulating volume, hypoxemia, and renal failure.
This justifies the occurrence of metabolic alkalosis,
metabolic acidosis, respiratory alkalosis, as well as
respiratory acidosis alone or in combination.”

In cases of CKD, the most common acid-base disorders
are compensated metabolic acidosis (33.33%)
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followed by metabolic acidosis (27.78%) as shown in
Table 3. The major reason for metabolic acidosis in
CKD is due to decrease in total ammoniagenesis as a
result of decreasing numbers of functioning nephrons.®

In case of CVA, our result shows compensated
respiratory alkalosis (25%), probably due to central
hyperventilation as suggested by Shivshankar S, et al.
article.®?°

In case of liver diseases, most common disorder is
compensated respiratory alkalosis (25%) followed by
compensated metabolic acidosis (18.75%) and mixed
disorder (18.75%) as shown in Table 3, probably
because hyperventilation is an almost universal
finding with advanced liver disease, leading to chronic
respiratory alkalosis.™

In overall disorders, the most frequently presented
symptoms are SOB (40.81%) followed by vomiting
(24.59%). Among mixed disorder, the most common
presenting symptom is SOB (37.5%) followed by other
non-specific symptoms (28.75%). In compensated
respiratory acidosis, SOB (46.96%) followed by
vomiting (30.3%) are prominent presenting symptoms.
In compensated respiratory alkalosis, the most common
presenting symptom is SOB (36.40%) as shown in
Table 4.

Among non-geriatric (<60yr) patients, the most
common acid-base disorder is mixed disorder (22.22%)

followed by compensated respiratory alkalosis
(16.44%).
Among geriatric (>60yr) patients, compensated

respiratory acidosis (22.07%) is the most common
disorder followed by mixed disorder (20.69%) as
shown in Table 5.

In our study, no any relation has been found between
sex and acid-base disorders as shown in Table 6.

In our result, lactate level is high in liver disease
(2.5 +3.39SD) and hypovolemic shock (2.31 +2.02SD)

as shown in Table 11. Increased lactate level in liver
disease is due to combination of accelerated glycolysis
in the splanchnic region and a reduction in hepatic
gluconeogenesis.? In case of hypovolemic shock, it is
due to tissue hypoxia.

The study shows that the most common electrolyte
imbalance in liver disease is hyponatremia along with
normokalemia. Similar results had been observed in
the study done by Jong Hoon Kim, et al. Shubhada N
and Ahya, et al. probably due to impaired free water
clearance.®°

In COPD, hyponatremia with hypokalaemia is most
common electrolyte imbalance observed in our study
which is also suggested by G Valli, et al.®

In our study most common electrolyte imbalance is
hyponatremia among all other diagnosis.

Although it is critical to evaluate the blood oximetry in
managing patient in emergency set up, the evaluation
of other blood parameters such as electrolytes, glucose,
lactate, osmolarity etc often remains neglected. These
parameters will provide additional information on
the patients ABG status, relating the cause to affect
phenomenon. In addition, the diagnostic efficiency will
be enhanced by minimizing the cost and time. This
would have been a problem if these tests had to be
requisitioned as separate test or in serum as there is
not much difference in the values of these parameters
in venous and arterial blood.

CONCLUSIONS

The most common acid-base disorder was mixed
disorder presenting with shortness of breath as the
most prominent symptom in non-geriatric patients but
in geriatric patients, the most common disorder was
compensated respiratory acidosis with shortness of
breath being the most prominent.

Conflict of Interest: None.

REFERENCES

1. DuBoseTD,HammLL. Acid-Base and electrolyte disorders: a
companion to brenner and rector’s the kidney, Philadelphia:
WB Saunders. 2008;207-16. [Full Text | DOI]

2. Anderson LE, Henrich WL. Alkalemia-associated morbidity
and mortality in medical and surgical patients. South Med J.
1987 Jun;80(6):729-33. [PubMed | Full Text | DOI]

3. McCrory DC, Brown C, Gelfand SE, Bach PB. Management
of acute exacerbations of COPD: a summary and appraisal
of published evidence. Chest.2001;119(4):1190-209. [PubMed
| Full Text | DOI]

JNMA | vOL 59

ISSUE 239

4.  Bruno BC, Valenti M. Acid-Base disorders in patients with
chronic obstructive pulmonary disease: a pathophysiological
review. ] Biomed Biotechnol. 2012 Feb;2012:915150. [Full
Text | DOI]

5. Shrivastav S. Nagpur paediatrician develops world’s first
iWatch-based Arterial Blood gas app [Internet]. 2017 May 18
[cited 2021 May 25]. 7 p. [Full Text]

6. Gennari FJ, Wolfgang JW. Acid-Base disturbances in G.I
disease. Clin ] Am Soc Nephrol. 2008;3(6):1861-8. [PubMed
| Full Text | DOI]

JuLy 2021 695

Free Full Text Articles are Available at www.jnma.com.np



http://www.ncbi.nlm.nih.gov/pubmed/?term=Kim%20JH%5Bauth%5D
https://www.acpjournals.org/doi/10.7326/0003-4819-138-3-200302040-00029
https://doi.org/10.7326/0003-4819-138-3-200302040-00029
https://pubmed.ncbi.nlm.nih.gov/3589765/
http://content.wkhealth.com/linkback/openurl?sid=WKPTLP:landingpage&an=00007611-198706000-00016
https://doi.org/10.1097/00007611-198706000-00016
https://pubmed.ncbi.nlm.nih.gov/11296189/
https://linkinghub.elsevier.com/retrieve/pii/S0012-3692(15)52080-1
https://doi.org/10.1378/chest.119.4.1190
https://www.hindawi.com/journals/bmri/2012/915150/
https://www.hindawi.com/journals/bmri/2012/915150/
https://doi.org/10.1155/2012/915150
https://timesofindia.indiatimes.com/city/nagpur/city-paediatrician-develops-worlds-first-iwatch-based-abg-app/articleshow/58723440.cms
https://pubmed.ncbi.nlm.nih.gov/18922984/
https://cjasn.asnjournals.org/content/3/6/1861.long
https://doi.org/10.2215/cjn.02450508

Yadav et al. Acid-Base Disorder in thePatients Visiting the Emergency Department of a Tertiary Care Hospital...

Ahya SN, Jose Soler M, Levitsky ], Batlle D. Acid-base and
potassium disorders in liver disease. Semin Nephrol. 2006
Nov;26(6):466-70. [PubMed | Full Text | DOI]

Welbourne T, Weber M, Bank N.The effect of glutamine
administration on urinary ammonium excretion in
normal subjects and patients with renal disease.] Clin
Invest. 1972;51(7):1852-60. [PubMed | Full Text | DOI]

10.

Cogan  MG. Chronic ~ hypercapnia stimulates
proximal bicarbonate reabsorption in the rat. J Clin

Invest.1984;74(6):1942-7. [Full Text | DOI]

Thurnheer R. [Fallacies in arterial blood gas interpretation].
TherUmsch. 2013 Aug;70(8):473-9. German. [PubMed | Full
Text | DOI]

(" © The Author(s) 2018.

This work is licensed under a Creative Commons Attribution 4.0 International License. The images or other third party material in this article are
included in the article’s Creative Commons license, unless indicated otherwise in the credit line; if the material is not included under the Creative
Commons license, users will need to obtain permission from the license holder to reproduce the material. To view a copy of this license, visit

http://creativecommons.org/licenses/by/4.0/

JNMA | VOL 59

ISSUE 239

JuLy 2021

Free Full Text Articles are Available at www.jnma.com.np



http://www.jci.org/74/6
https://dm5migu4zj3pb.cloudfront.net/manuscripts/111000/111614/cache/111614.1-20201218131444-covered-e0fd13ba177f913fd3156f593ead4cfd.pdf
https://doi.org/10.1172/JCI111614
https://pubmed.ncbi.nlm.nih.gov/23876754/
https://econtent.hogrefe.com/doi/10.1024/0040-5930/a000434?url_ver=Z39.88-2003&rfr_id=ori%3Arid%3Acrossref.org&rfr_dat=cr_pub++0pubmed&
https://econtent.hogrefe.com/doi/10.1024/0040-5930/a000434?url_ver=Z39.88-2003&rfr_id=ori%3Arid%3Acrossref.org&rfr_dat=cr_pub++0pubmed&
https://doi.org/10.1024/0040-5930/a000434
https://pubmed.ncbi.nlm.nih.gov/17275584/
https://www.seminarsinnephrology.org/article/S0270-9295(06)00147-1/fulltext
https://doi.org/10.1016/j.semnephrol.2006.11.001
https://pubmed.ncbi.nlm.nih.gov/4555786/
https://www.seminarsinnephrology.org/article/S0270-9295(06)00147-1/fulltext
https://doi.org/10.1172/jci106987

	_30j0zll
	_GoBack
	_GoBack
	bookmark=id.30j0zll
	bookmark=id.1fob9te
	bookmark=id.3znysh7
	bookmark=id.2et92p0
	bookmark=id.tyjcwt
	bookmark=id.3dy6vkm
	bookmark=id.1t3h5sf
	bookmark=id.4d34og8
	_GoBack
	bookmark=id.2s8eyo1
	bookmark=id.17dp8vu
	bookmark=id.3rdcrjn
	_heading=h.gjdgxs
	_heading=h.30j0zll
	_heading=h.1fob9te
	_heading=h.3znysh7
	_heading=h.2et92p0
	_heading=h.30j0zll
	_heading=h.1fob9te
	_heading=h.gjdgxs
	30j0zll
	_gjdgxs
	_heading=h.pvmh4grgre94
	_heading=h.5bkjb4n2914g
	_heading=h.ckrvth82nvr6
	_heading=h.qeavzs9ouy6x
	_GoBack
	_Hlk68689155
	_heading=h.gjdgxs
	_heading=h.30j0zll
	_GoBack

