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Abstract 

A woman with aged 82 years old admitted to emergency hospital due to shortness of breath and chesty cough since last 3 

days with underlying hypertension and chronic obstructive pulmonary disease. Patient’s physical examination revealed 

tachypnea with respiratory rate of 28 beats per minute and series of spirometry examination was performed to diagnosed 

with acute exacerbation of COPD (GOLD A). Medication such as SABA and SAAC metered-dose inhaler, corticosteroid, 

and intravenous potassium and sodium infusion were given to control the patient’s COPD condition as well as electrolyte 

imbalance issue. Follow up sessions and smoking cessation program also been arranged to improve and monitor the 

medical condition of the patient and to improve patient’s quality of life. Pharmacist intervention on counselling and 

education in inhaler spacer together with the MDI device with proper storage and cleaning direction should be given to the 

patient and care givers. 
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Background  

Chronic obstructive pulmonary disease (COPD) is 

characterized by persistent airflow limitation associated 

with a progressive chronic inflammatory response to the 

presence of noxious particles or gases in the airways and 

lungs. Worldwide COPD is expected to be the third 

prominent cause of death by year 2030 with estimated 

death count indicates a projection of 4 million people 

per year. The anatomical and physiological condition of 

respiratory system undergoes major reformation as a 

person age or in presence of genetic predisposition [1]. 

Occupation chemicals inhalation and tobacco smoking 

with underlying pneumonia or childhood respiratory 

infection could accelerate prognosis COPD.  

 

Despite of physiological differences and underlying risk 

factor within different ethnic groups or genetic, 

commodities such as hypertension, dyslipidemia, 

obesity and chronic kidney disease may aggravate 

COPD and cost acute flare [2]. There is an increasing 

build of evidence where COPD as the manifestation of 

accelerated lung ageing and there is growing support of 

the close relationship between ageing and chronic 

inflammatory diseases [3]. The pharmacotherapy 

approaches still depends on inhaler, where cognitive 

impairment limits hand and mouth coordination noticed 

in elderly aged ≥75 years result in insufficient dosing 

and inadequate treatment [4]. This case report will 

concentrate on management of acute exacerbation of 

COPD in elderly patient.  
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Aging is a progressive degeneration of the tissues and 

cigarette smoke lead to over-activated oxidative 

metabolism, causing bronchial inflammation involving 

phagocytes, such as neutrophils and macrophages, adds 

an internal production of oxidants perpetuating the 

imbalances in favor of lung destruction. Squamous 

metaplasia, increased numbers of goblet cells, and 

increased size of bronchial submucosal glands results 

hypersecretion and abnormal mucociliary escalator. 

Precipitating problems cause gas exchange 

abnormalities, hypoxemia and hypercapnia where 

remodeling pulmonary arterioles result in persistent 

pulmonary hypertension and right ventricular 

hypertrophy. Respiratory muscle fatigue and alveolar 

hypoventilation can contribute to respiratory acidosis. 

 

Case Presentation 

A 82-year-old elderly women presented in the 

emergency department with shortness of breath and 

chesty cough with white thick phlegm for the past 3 

days. She claimed having shortness of breath was 

accompanied with wheezing and it worsen at night 

prior to admission. She had underlying hypertension 

and COPD currently on Nuelin 250mg tablet, MDI 

Salbutamol when necessary and Spiriva Respimat 

inhaler 2.5mcg, two puff once daily where she stated 

Spiriva Respimat inhaler finished 3 weeks ago. She had 

no family history of asthma or COPD, but she smokes 4 

cigarettes per day.  On examination she was with a 

blood pressure of 160/85 mm Hg, pulse rate 103 bpm 

and slightly tachypneic with respiratory rate of 28 

breaths per minute. Lung examination showed rale 

bilaterally with no bronchi with 90% oxygen saturation. 

General examination was unremarkable. 

Investigation 

Table 01: Laboratory parameters 
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Fig 01: Pathogenesis of AECOD in present patient 
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The vital investigation revealed blood pressure 

fluctuation with 160/70 mmHg highest and 110/53 

mmHg lowest. Mild tachycardia and tachypnoea were 

observed in emergency due to the acute exacerbation of 

COPD. In COPD patient, tachycardia in hypoxia arises 

as a result of stimulation of pulmonary stretch receptors 

during hyperventilation [5[. while tachypnoea is a 

normal response to hypoxemia [6]. Temperature and 

white blood cell were normal throughout the admission 

rules out infection. Arterial blood gas profile indicates 

patient was having acute metabolic alkalosis. 

The input/output chart recorded a positive balance 

throughout admission period which commonly seen in 

CKD patient stage 4 where fluid overload had high risk 

for pulmonary edema followed by pulmonary 

hypertension. Patient had low hemoglobin level due to 

reduction in RBC production. Blood urea nitrogen and 

plasma creatinine increment and derangement of 

electrolyte (hyponatremia, hypokalemia and 

hypochloridemia and hypocalcemia) commonly seen in 

advance CKD patient. Otherwise all other lab value was 

in normal range.            

Differential Diagnosis  

She was having symptom’s which include wheezing, 

coughing with purulent of sputum and speech in 

phrases with reduced effort tolerance. These symptoms’ 

commonly overlaps with pneumonia, pulmonary edema 

secondary to heart failure and Asthma-COPD overlap 

syndrome. They perform a chest X-ray to view her lungs 

it was clear, so pneumonia was rules out. The 

cardiovascular examination revealed dual rhythm no 

murmur, no cardiomegaly, no pedal oedema, no ECG 

changes, abdomen soft and not tender ruled out heart 

failure. Asthma-COPD overlap syndrome was kept in 

view because patient had noncompliance toward inhaler 

still impressed as acute exacerbation COPD.         

Treatment  

In emergency department, patient was given nasal prog 

oxygen therapy at rate of 3 L/min to improve oxygen 

saturation. Patient was prescribed Combivent nebulizer 

solution 2.5 mL (ipratropium bromide 500 μg, 

salbutamol 2.5 mg) 6 hourly to relive the 

bronchoconstriction and elevate gas exchange efficiency. 

Patient was injected IV Hydrocortisone 200 mg stat and 

100 mg three times a day for continuous 3 days to 

reduce inflammatory and suppresses immunology 

response.         

 

Once patient stabilized, she was transferred to 

respiratory ward where 1 pint normal saline 0.9% w/v 

loaded with 1g potassium chloride was infused over 1 

hour to correct the electrolyte based on result obtained. 

Patient was advised to continue her past medication 

Spiriva Respimat 2.5mcg/puff inhaler and MDI Ventolin 

100 mcg/puff when necessary but tablet theophylline 

was with-hold. Patient hypertensive medication was 

continued as normal and patient was on CKD diet. 

Patient compliance and inhalation method was 

reviewed and requested for counselling.          

Patient was responding well in the following days 

where 2 pints of intravenous drip normal saline 0.9% 

w/v with 0.5 gram of KCl in each pint given over 24 

hours in day 2 and discontinued in day 3 while IV 

Hydrocortisone 100mg TDS was step down to oral 

Prednisolone 30 mg OD. There was an insertion 

continuous bladder drainage because the patient has 

difficulty in ambulate and dysuria due to progression of 

chronic kidney disease. In day 4 patient was switched 

from Spiriva Respimat to MDI Berodual N 2 puffs three 

times a day and nasal prog oxygen was discontinued 

due to stable saturation concentration achieved 
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In day 6 of admission patient was prescribed with tablet 

theophylline 250 mg twice a day, patient was given 

counselling by the pharmacist on inhalers and advised 

on smoking cessation program. Patient was prescribed 

Ravin enema one in the morning because she was 

having difficulty in bowel movement was advised to 

take fibrous food.     

Discussion  

According to clinical practice guideline in treating 

AECOPD by Ministry of Health (MOH) Malaysia 

suggest initial oxygen therapy to maintain adequate 

oxygenation SpO2 ≥ 90% without precipitating 

respiratory acidosis or worsening hypercapnia.(7) 

Controlled oxygen therapy should be given 1-2 liters per 

minute of oxygen via nasal prongs. Arterial blood gases 

should be checked 30-60 minutes later to ensure 

adequate oxygenation without CO2 retention or 

acidosis.(8) (9) Patient had been prescribed with nasal 

prong oxygen therapy at 3 L/min to maintain sufficient 

oxygenation.  

In severe exacerbations, nebulized SABA can be 

combined with a short- acting anticholinergic (SAAC), 

Combivent nebulizer solution 2.5 mL (ipratropium 

bromide 500 μg, salbutamol 2.5 mg) 6 hourly or 

Duovent nebuliser solution 4 mL (ipratropium bromide 

500 μg, fenoterol 1.25 mg) 6 hourly. (7) Intravenous 

methylxanthines can be considered in severe 

exacerbations if there is inadequate response to inhaled 

SABA and SAAC. Patients already on maintenance 

theophylline treatment should not be given a loading 

dose. Global Initiative for Chronic Obstructive Lung 

Disease (GOLD) recommended short-acting beta-

adrenergic agonist (SABA) or short-acting 

anticholinergic (SAAC) or combination of both when 

necessary for patients with COPD stage 1 or stage A 

[10].   

Theophylline clearance decreased approximately 15–

30% in the elderly group compared with the young 

group, probably reflecting decreases in metabolic 

elimination of the theophylline by cytochrome enzymes 

including CYP 1A2, CYP 2E1 and CYP 3A4. Smoking 

affects the clearance of theophylline by inducing 

theophylline metabolism in the liver as demonstrated by 

a study that smoking accelerates theophylline clearance 

by approximately 57% in the young and approximately 

47% in the elderly [7]. Since patient is elderly, active 

smoker, and had been diagnosed with Stage 4 chronic 

kidney failure could impact theophylline clearance and 

hypokalemia was also notice in this patient.   

 

Systemic corticosteroids improve lung function over the 

first 72 hours, shorten hospital stay and reduce 

treatment failure over the subsequent 30 days [11]. A 

dose of 30-40 mg of oral prednisolone daily for 7-14 days 

appears to be safe and effective. Since the lung function 

had been improved on third day of admission with 

patient’s oxygen saturation ranged from 96% to 98%, 

doctor switched the corticosteroid injection into tablet 

form which should be continuously taken by patient 

after discharged for another 10 days [12]. 

Antibiotics are beneficial during AECOPD but have no 

proven benefit to prevent exacerbations. Patient had 1 

out of 3 cardinal symptoms, increased dyspnea with 

thick white sputum secretion. However, the initiation of 

antibiotic is still required since the patient required non-

invasive ventilation as well as Combivent nebulizer 

which possess risks of nosocomial infection [13]. The 

preferred antibiotic for simple COPD recommended by 

clinical practice guideline (CPG) is Azithromycin 500 

mg once daily for 3 days. 

According to clinical practice guideline published by 

European Renal Association (ERA), profound 

hyponatremia is defined as a biochemical finding of a 

serum sodium concentration < 125 mmol/L as measured 

by ion specific electrode. Patient serum sodium 

concentration was 124 mmol/L on the admission day 

[14]. Since 0.9% sodium chloride (normal saline) 

containing 154 mmol/L of Na+ ions and 272.2 mmol/L of 

Na+ ions are required by patient, approximately 2 liters 

of normal saline should be given as intravenous infusion 

over 24 hours to increase the serum sodium 

concentration by 8 mmol/L to 132 mmol/L. The 

intravenous infusion of normal saline should be 

repeated for another 24 hours to increase the serum 

sodium concentration to 140 mmol/L. A higher 

concentration of sodium chloride solution should be 

used to reduce the volume of infusion because this 

patient having CKD. 

Hypokalaemia is defined as a serum potassium level of 

less than 3.5 mmol/L. Moderate hypokalaemia is a level 

of 2.6 – 2.9mmol/L. Since 90% of potassium is 

intracellular, therefore a small drop in serum 

(extracellular) potassium can represent a much larger 

drop in terms of the total body potassium content, 

hence, it is always necessary to consider the clinical state 

of the patient and any diseases that may be causing 

potassium to shift from the intracellular to extracellular 

space [15]. An ampoule containing 1 gram of potassium 

chloride solution in 10 mL (10%) provide 13.4 mmol of 
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K+ ions. Hence, a total of 5 ampoules of potassium 

chloride solution (13.4 mmol/L) is required to provide 

sufficient potassium replacement.  

According to Clinical Practice Guideline (CPG) on 

Management of Hypertension, the treatment systolic 

blood pressure target for very elderly adults (> 80 years 

old) is less than 150 mmHg and treatment should only 

be initiated in very elderly adults when systolic blood 

pressure is more than 160 mmHg (Hypertension 

Guideline Working Group, 2018). Smoking cessation is 

the single most effective and cost-effective intervention 

in most people to reduce the risk of developing COPD 

and stop its progression. All smokers should be offered 

smoking cessation interventions [16]. Patient anemic 

condition was taken lightly its best to initiate folic acid 

400 mcg tablet to be taken once daily and vitamin B12, 

500 mcg tablet to be taken once daily. 

Outcome and Follow-Up 

Patient was referred for smoking cessation program and 

contrast-enhanced computed tomography (CECT) 

thorax after 3 weeks with CT guided biopsy to examine 

the images of lung nodule for malignancy. Patient was 

discharged with MDI Berodual 2 puffs TDS, MDI 

Salbutamol 2 puffs PRN, oral Prednisolone Tablet 30 mg 

OD and Theophylline Tablet 250 mg BD. Patient will be 

referred to nephrologist follow-up on end stage renal 

failure workout.    

Conclusion 

COPD is a major public health problem that affects a 

significant proportion of the elderly population. While 

the prevalence and morbidity of COPD in the elderly are 

high, it is often undiagnosed and thus undertreated. 

Moreover, the elderly population is considered as one of 

the most challenging population in managing COPD 

due to the comorbidities and polypharmacy of 

medications that took by this population of patient. 

Since several disorders present in this patient such as 

hyponatremia, hypokalemia, renal impairment and 

COPD, the selection of medication and treatment 

strategy should be wisely determined. Hence, 

appropriate intervention should be carried out by the 

healthcare professionals in order to optimize the 

treatment strategies for patient and improve patient’s 

quality of life. 
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Abbreviations 

CECT: Contrast-enhanced computed tomography  

CKD: Chronic kidney disease 

COPD: Chronic obstructive pulmonary disease  

CPG: Clinical Practice Guideline  

CT: computed tomography 

ECG: Electrocardiogram 

ERA: European Renal Association  

MDI: Metered dose inhaler 

OD: Once daily 

PRN: Pro re nata 

SAAC: Short-acting anticholinergic  

SABA: Short-acting beta-adrenergic agonist 

TDS: ter die sumendum  
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