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ABSTRACT

Eosinophilic chronic obstructive pulmonary disease (COPD) is a COPD phenotype with several clinical charac-
teristics such as eosinophilic airway inflammation, more common in men and less severe COPD. Eosinophilic
COPD has more exacerbations but responds well to corticosteroids and bronchodilators. We hereby report the
case of a patient who came to us with shortness of breath, fever, wheezing and a cough with yellow phlegm. He
had a history of smoking 4.5 pack-year and two episodes of pulmonary tuberculosis (the second was pulmonary
multidrug-resistant tuberculosis). He was diagnosed with eosinophilic COPD exacerbation and pneumonia.
Intravenous corticosteroids, bronchodilators and antibiotics were given and his condition improved after a week
of hospitalisation.

Smoking and pulmonary tuberculosis are risk factors for COPD. In this case, irreversible airflow obstruction is
related to COPD and also pulmonary TB. There are several mechanisms that cause airway obstruction in pul-
monary tuberculosis, one of which is persistent mycobacterium acting as a co-factor along with smoking and
several environmental factors that cause chronic airway inflammation and result in bronchial narrowing with or

without parenchymal destruction.

1. Introduction

COPD is a heterogeneous disease [1]. The dominant inflammatory
characteristic in COPD is neutrophilic, but some COPD patients have
eosinophilic inflammation [2]. Eosinophilic COPD is a phenotype of
COPD which is characterized by more than 2% in blood or sputum [3],
higher predicted FEV,%, fewer symptoms with lower St. George Res-
piratory Questionnaire (SGRQ) and modified Medical Treatment
Council (mMRC) score and BODE (body mass index, airflow obstruction,
dyspnea, exercise capacity) index [4.5].

There are several studies on the relationship of eosinophilic COPD
and exacerbation risk. Eosinophilic COPD patients have higher exacer-
bation risk [6,7]. COPD patients with persistent high blood eosinophils
have a better survival rate than those with persistent lower blood esoi-
nophils [8]. However, eosinophilic COPD responds well to corticoste-
roid therapy and bronchodilators, which is a positive point [3].

2. Case presentation

A 68-year-old man came to the ER (emergency room) with shortness
of breath over the last 3 days, wheezing, a fever and a cough with pu-
rulent sputum. He had been experiencing cough and exercise-induced
fatigue for one year. Earlier, he had two episodes of pulmonary tuber-
culosis. Five years earlier, he was treated by primary health care for six
months with standard first-line tuberculosis drugs and declared cured
but 2 years later he was diagnosed with pulmonary multi-drug resistant
TB (MDR-TB). He took anti-tuberculosis therapy from December 30,
2014 until September 30th, 2016 with a regimen consisting of Km-Lfx-
Eto-Cs-Z-E during the intensive phase and Lfx-Eto-Cs-Z-E for the
continuation phase. Sputum culture converted to negative in the second
month of this therapy. He has had Diabetes Mellitus for 5 years and has
been on insulin therapy. He had a previous history of smoking 4.5 packs
per year but stopped smoking 5 years ago. There was no history of
asthma, food or drug allergies.

On physical examination, the patient was alert with respiration rate
28 cycles per minute, blood pressure 140/80 mmHg, a pulse of 100 beats
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per minute, axillary temperature 38.5 °C. Thoracic examination showed
symmetrical chest movement, sonorous percussion, bronchial sounds
with rhonchi on the right side of the chest and bilateral wheezing.

Laboratory results were Hemoglobin 14.6 g/dL; Leukocytes
29.130 x 10°/L; Thrombocyte 215.000 x 10'2/L, BUN 19 mg/dL,
Creatinine 1.12 mg/dL, AST 24 U/L, ALT 17 U/L, Total Bilirubin 2.30
mg/dL, Direct Bilirubin 1.42 mg/dL, CRP 307.6 mg/dL, Sodium 132,7
mmol/], Potassium 3.51 mmol/], Random blood glucose 379 mg/dL.
Blood gas analysis with 3L oxygen were pH 7.50, PaCO, 26.6 mmHg,
Pa0; 94.5 mmHg, HCO3 21.1 mmol/l, BE -2.2 mmol/L, SaO3 98.2%, A-
aDO; 71.9 mmHg, P/F ratio 337.5. A chest X-ray on day 1 of hospital
admission demonstrated fibrosis and consolidation was observed in the
right lung field (Fig. 1B).

Sputum microscopy for acid fast bacilli staining was negative, Gram
staining showed gram negative bacteria, Xpert MTB/RIF from sputum
result was negative for tuberculosis. With aerobic culture of sputum, we
found Acinetobacter baumanii (sensitive to Gentamycin, Amikacin, Cef-
tazidime, Cefoperazone-Sulbactam, Ciprofloxacin, Levofloxacin); MTB
culture of sputum was negative. Total IgE serum was 242.9 IU/mL, no
worm infection was found by faecal examination, differential count of
sputum showed eosinophils 5%, basophils 1.1%, and neutrophils 6.6%.
Spirometry was performed after pneumonia and COPD exacerbation
resolved. Pre-bronchodilator spirometry results were FVC 3.66 L (107%
of predicted), FEV; 2.46 L (94% of predicted), FEV/FVC 67.2% and
post-bronchodilator spirometry results were FVC 3.97 L (116% of pre-
dicted), FEV; 2.71 L (104% of predicted), FEV;/FVC 68.2%. Revers-
ibility testing showed 10.1% (250 ml) increase on bronchodilator
treatment.

Patient was diagnosed with pneumonia and eosinophilic COPD
exacerbation based on findings of high total IgE serum and high eosin-
ophil count of sputum. Eosinophilic COPD has several clinical charac-
teristics, one of them is preserved FEV;. A corresponding finding was
seen in this patient (predictable FEV; is 94%). In this case, irreversible
airflow obstruction (pre-bronchodilator FEV;/FVC 67.2% and post-
bronchodilator FEV;/FVC 68.2%) is related to COPD and also previous
episodes of pulmonary TB.

Oxygenation was given at 3 L/min, medications given were salbu-
tamol + ipratropium bromide nebulizer solution every 6 hours, meth-
ylprednisolone 62.5 mg IV every 8 hours, continuous infusion of
aminophylline 480 mg IV in 24 hours, infusion of Ceftazidime 1 g IV
every 8 hours, subcutaneous short-acting insulin 10 IU 3 times before
meals and long-acting insulin 14 IU at bedtime.

Patient’s condition improved after a week of hospitalisation. Labo-
ratory data showed a decrease of leukocyte count (8.020 x 10°/L). A
follow-up chest x-ray 2 weeks later showed resolution of consolidation
in the right lung field (Fig. 2).

Fig. 1. A. Previous chest X-ray (1 year ago, after pulmonary MDR-TB treat-
ment) showed fibrosis in right lung field; B. Chest X-ray on day 1 of hospital
admission demonstrate fibrosis and consolidation was observed in right
lung field.
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Fig. 2. Follow-up chest x-ray showing resolution of consolidation in right
lung field.

3. Discussion

Eosinophilic COPD has several clinical characteristics such as pre-
served FEV. It responded well to corticosteroids during exacerbations.
The sub-group analysis of ECLIPSE studies reported that during follow-
up studies in COPD patients with persistent eosinophils >2%, a higher
proportion of men and fewer current smokers than other COPD groups
was found. Another characteristic of eosinophilic COPD is higher pre-
dictive FEV; [4]. This patient complained about shortness of breath and
productive cough since 2016 and his spirometry results were FEV1/FVC
<0.7. With predictable FEV; is 94%, he was classified as GOLD 1 (mild)
according to GOLD classification of airflow limitation.

High sputum eosinophil count (5%) and total IgE (242.9 IU/mL)
suggest an eosinophilic inflammation pattern of the airway in this pa-
tient. The role of eosinophil as a bio marker for predicting the risk of
COPD exacerbation and response to therapy has been widely investi-
gated. A blood eosinophil count higher than 0.34 x 10° cells/L in COPD
patients is associated with increased risk of exacerbations [6]. The
report of a meta-analysis of 3 clinical trial studies [9] evaluated the
effectiveness of oral corticosteroids in COPD exacerbation. Patients with
COPD exacerbation who presents with blood eosinophils >2% without
corticosteroid therapy showed greater therapy failure rate than those
given corticosteroids (66% vs 11%), while patients with COPD exacer-
bations with blood eosinophils < 2% showed no difference in treatment
failure rate either given corticosteroids therapy or not (25% vs 22%). In
this exacerbation episode, this eosinophilic COPD patient was given IV
corticosteroid and inhaled bronchodilators and showed clinical
improvement within 7 days.

Chest radiographs of pulmonary MDR-TB patients generally present
extensive parenchymal lesions and cavities compared to drug-sensitive
TB (DS-TB) [10,11]. However, other literature reported that overall
radiological features and abnormality patterns of MDR-TB are not
different from DS-TB [12]. Extensive lung lesions and cavitation are risk
factors for poor outcomes [13]. In this case, after 18 months of MDR-TB
therapy the patient was declared cured with end-of-treatment chest
radiograph showed only right lung parenchymal fibrosis and slight
tracheal deviation.

Smoking is a risk factor for COPD and pulmonary tuberculosis.
Smoking >10 cigarettes/day doubles the risk of tuberculosis recurrence
compared to non or ex-smoker [14]. Interaction of diabetes mellitus and
TB are bi-directional. A study on TB and diabetes mellitus interaction
showed there is 3 times increase in risk of active TB in DM compared to
non-DM [15]. Pulmonary TB is also one of risk factor for COPD [2,16].
Several mechanisms of TB-related chronic airway obstruction (CAO) are
said to involve small airway obstruction, bronchiectasis and destruction
of extracellular matrix (ECM) [16]. In this patient HRCT (high resolution
CT) was not done therefore presence of bronchiectasis and ECM
destruction cannot be proven. Another mechanism of TB-related CAO is
persistent mycobacterial antigens that induce or act as co-factors along
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with smoking and some environmental factors such as pollution and
biomass smoke and causing chronic airway inflammation which results
in bronchial constriction with or without parenchymal destruction [17].
In this patient, there was irreversible obstruction with slight destruction
of right lung parenchym.

Pulmonary function after tuberculosis tends to deteriorate and the
impairment of lung function is aggravated by the number of tuberculosis
episodes. There was a decrease of FEV; by 153 ml, 326 ml and 410 ml
after one, two and three or more episodes of tuberculosis and decrease of
FVC by 96 ml, 286 ml and 345 ml after one, two and three or more
episodes of tuberculosis [18]. This patient experienced two episodes of
pulmonary tuberculosis, the second was pulmonary MDR-TB. Despite
those episodes of pulmonary tuberculosis, spirometry results of the pa-
tient showed irreversible obstruction with preserved lung function
(FEV; 94% predicted).

Sequelae of pulmonary tuberculosis includes changes in bronchial
and parenchymal structures such as bronchovascular distortion, bron-
chiectasis, emphysematous and pulmonary fibrosis [19,20]. Those de-
formities act as a nidus for the occurrence of TOPD
(tuberculosis-associated obstructive pulmonary disease) [21], inhibiting
airway secretion clearance which will lead to airway colonization. When
the environment supports microbial growth, infection occurs. A study
reported a microbial pattern which was dominated by gram-negative
bacteria in post-tuberculosis patients with moderate-severe obstruc-
tion [20]. Other studies reported that Streptococcus pneumoniae is the
most common found bacteria followed by Pseudomonas aeruginosa in
studies of community-acquired pneumonia (CAP) in COPD patients [22,
23]. In this patient, gram negative bacteria (Acinetobacter baumanii)
was found from an aerobic culture of sputum.

4. Conclusion

A patient with exacerbation of COPD and pneumonia who had 4.5
pack per year and two episodes of pulmonary tuberculosis (the second
was pulmonary MDR-TB) was found to have an eosinophilic inflam-
mation pattern of the airway. Despite those episodes of pulmonary
tuberculosis, spirometry results of the patient showed irreversible
obstruction with preserved lung function.
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