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The Clinical Use of Dupilumab for Elderly

Patients With Severe COPD Exacerbations: A

Case Series

To the Director,

Chronic obstructive pulmonary disease (COPD) exacerbations

are critical events that markedly accelerate the decline in lung

function and worsen quality of life.1 However, they remain

inadequately addressed by conventional treatment (including

bronchodilators, corticosteroids and antibiotics), particularly in

severe cases. This underscores an urgent need for innovative

strategies. Dupilumab, a  fully human monoclonal antibody that

dually blocks IL-4 and IL-13 signaling, offering a  novel therapeu-

tic option in multiple diseases characterized with type 2 (T2)

inflammation.2,3 Recent phase III trials demonstrated its potential

in reducing moderate or severe exacerbations in patients with sta-

ble COPD exhibiting T2 inflammation features (blood eosinophils

≥300/�L).4,5 Nevertheless, clinical data supporting dupilumab use

during COPD exacerbation is lacking. Herein, we  reported the first

use of dupilumab in elderly patients with COPD exhibiting T2

phenotype and corticosteroid dependence during severe exacer-

bations.

We  presented the first case of an 80-year-old male with a

ten-year history of COPD who experienced recurrent dyspnea

and wheezes triggered by  Pseudomonas aeruginosa pneumonia,

leading to hypercapnic respiratory failure (Table 1). Although

pneumonia significantly improved after invasive mechanical ven-

tilation, effective antibiotics, and systemic methylprednisolone,

his symptoms persisted, accompanied with irreducible intra-

venous corticosteroids and elevated eosinophils (560/�L). The

second case, a 79-year-old male presented with worsening dys-

pnea and disturbance of consciousness, requiring intubation

and invasive mechanical ventilation. After receiving antibiotics

against Klebsiella pneumoniae pneumonia, triple inhalation ther-

apy and methylprednisolone, his condition improved but  then

deteriorated again during corticosteroid tapering. The hematol-

ogy showed IgE at 340 IU/mL and eosinophils rebounded from

80/�L to 760/�L. Our third case, a 71-year-old male was  diag-

nosed with ever asthma and current COPD based on spirometry.

He had been suffering from episodes of chest tightness and dysp-

nea, with cough and expectoration, after non-invasive ventilation

and treatment against invasive pulmonary aspergillosis and pneu-

mocystis pneumonia. He was identified as asthma-COPD overlap

(ACO), relied on large doses of systemic corticosteroids and pre-

sented with elevated IgE level of 91 IU/mL and positive Aspergillus

fumigatus-specific IgE. Although severe pneumonia improved,

their hypoxic dyspnea persisted and failed to achieve a  stable

condition.

At diagnosis, the three elderly patients with severe COPD exac-

erbations were characterized with T2 phenotypes – one with

elevated blood eosinophils, one with high serum IgE and rebounded

eosinophils, and another with ACO and atopy (Table 1). There

is a  growing recognition that 20–40% of patients with COPD

exhibit eosinophilic inflammation, indicating a  T2 phenotype. This

patient subset constantly experiences frequent exacerbations and

responds favorably to  corticosteroids.6,7 At the onset of the exac-

erbations, defining their phenotypes was challenging due to  the

inhibitory effect of corticosteroid use on blood eosinophils. Expect-

edly, new biomarkers are emerging, such as atopy and fractional

exhaled nitric oxide, beyond eosinophils.8 Upon the corticosteroid

withdrawal, all three patients were affiliated with episodic dysp-

nea, with eosinophil counts rebounded in  cases 1 and 2, high levels

of IgE found in cases 2 and 3. Due to  their corticosteroid depen-

dence and characteristics of T2 phenotypes, we firstly introduced

dupilumab treatment after the peak of their severe exacerbations,

to facilitate the rapid control of their symptoms and withdrawal

of systemic corticosteroids, finally leading to successful outcomes.

And no significant adverse effects were observed.

The mechanism of T2 inflammation in  COPD has not been

incompletely understood. While sharing certain similarities with

asthma, anti-IL-5 (mepolizumab) or  anti-IL-5 receptor (benral-

izumab) therapies targeting eosinophils have shown limited

efficacy in COPD population, with no significant lung func-

tion improvement.9,10 This therapeutic discrepancy highlights

the involvement of other components in  T2 inflammatory cas-

cade. Preclinical studies implicated IL-4 and IL-13, key divers

of T2 inflammation, contributed to  airway remodeling and lung

parenchyma destruction in  COPD, and also promoted the activa-

tion and trafficking of eosinophils to airways.11 By suppressing

T2 inflammation in a broader way, anti-IL-4 receptor � antibody

– dupilumab demonstrates superior clinical outcomes, including

reduced exacerbations and improved lung function in COPD pop-

ulation with elevated blood eosinophils. As a fact, eosinophilic

inflammation has been also observed in approximately 30% of

exacerbations.12 Although the role of dupilumab in the acute man-

agement of exacerbation has not  been evaluated, its efficacy in

the maintenance phase suggests potential benefits. The use of

dupilumab at severe exacerbations could help corticosteroid taper-

ing in these elderly patients, thereby avoiding adverse effects like

hyperglycemia, secondary infections, osteoporosis, and adrenal

insufficiency.13

To our knowledge, our cases represented the first attempt to

dupilumab use during COPD exacerbation, based on the com-

prehensive evaluation of T2 characteristics and clinical features.

Dupilumab, as an add-on treatment, should be considered ear-

lier, particularly in  severe cases, rather than postpone to the stable

phase, to  manage symptoms better.
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Table  1

The Baseline Characteristics, Disease Condition and Withdrawal of Systemic Corticosteroids in Three Cases With COPD Exacerbations Receiving Dupilumab.

Characteristics Case 1  Case 2 Case 3

Age (year) 80 79 71

Gender Male Male Male

Smoking status Former smoker Current smoker Former smoker

Smoking history (pack*year) 100 100 20

COPD history (year) 10 – 3

Asthma history (year) – – 10

Background medication Compound methoxamine

intermittently

– Budesonide/formoterol 320 �g/9 �g

bid for 10 years, prednisone 10 mg bid

in previous year

Cause of onset Pseudomonas aeruginosa

pneumonia

Klebsiella pneumoniae pneumonia Invasive pulmonary aspergillosis,

pneumocystis pneumonia

Severity  of COPD exacerbation Severe Severe Severe

PaO2/FiO2 ratio 162 112 144

PaCO2 (mmHg) >115 102 79

Respiratory support Invasive mechanical ventilation Invasive mechanical ventilation Non-invasive ventilation

Antibiotics or antifungal agents Meropenem, inhaled tobramycin Ceftazidime/avibactam, colistin E

nebulization

Isavuconazole, SMZ-TMP, caspofungin

Biomarkers of T2 inflammation

Blood eosinophil, maximum (/�L) 560 760 10

Serum IgE, maximum (IU/mL) 98 (normal range <200) 340 (normal range <200) 91 (normal range <60)

Specific  allergen – – Aspergillus fumigatus

Initial dose of IvCS MP 40 mg qd  MP 40 mg qd MP 40 mg qd

Maximum dose of IvCS MP 80 mg MP 60 mg MP 120 mg

Initiating time of dupilumab use Day 5 Day 8 Day 26

Dupilumab use Twice Twice Thrice

Withdrawal of corticosteroids

Mean dose of IvCS before 1st injection MP 53  mg qd  MP 40 mg qd MP 68 mg qd

Reduction of IvCS after 1st injectiona 42% 65% 18%

Reduction of IvCS after 2nd injectiona 54% 80% 65%

Reduction of IvCS after 3rd injectiona – – 93%

Persistent reduction of IvCS After 2nd injection After 1st  injection After 2nd injection

Total  time from IvCS to OCS 20d 9d 48d

Time from IvCS to  OCS after 1st injection 14d 2d 23d

Time from IvCS to OCS after 2nd injection 3d – 7d

Maintenance of  OCS after last dupilumab

use

17d 7d 9d

Clinical outcome Improved, off the ventilator Improved, with successful extubation Improved

Sequential respiratory support Nasal oxygen Nasal oxygen, non-invasive ventilation

alternatively

Nasal oxygen

Length of hospital stay (day) 28d 25d 66d

COPD: chronic obstructive pulmonary disease; T2: type 2; SMZ-TMP: sulfamethoxazole-trimethoprim; IvCS: intravenous corticosteroids; OCS: oral corticosteroids (pred-

nisone);  MP: methylprednisolone.
a Reduction of IvCS was  calculated on  the percentage of mean doses of IvCS before 1st injection.
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