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AbstrAct. Sertraline-associated interstitial lung disease (ILD) is a rare entity. A search of the English medical 
literature retrieved only 9 such cases. We report herein on an additional 12 patients who developed ILD during 
treatment with sertraline. The patients met the criteria for drug-induced pulmonary toxicity such as exposure 
to drug, correlation of the drug with clinical symptoms, lung imaging, lung biopsy findings, exclusion of other 
potential causes and improvement after drug removal. We review the available data and discuss various aspects 
of this entity. The possibility of drug-induced ILD should be considered in an individual who during treatment 
with sertraline develops dyspnea, cough, and radiographic findings compatible with ILD. Further epidemiologi-
cal studies should be conducted to explore the association of sertraline treatment with ILD, and to delineate, 
substantiate, and broaden our knowledge of this rare entity. 
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association between disease and medication, and 
this can result in a fatal event (1, 2).

      Eleven percent of the American popula-
tion above age 11-years is estimated to be treated 
with antidepressant medications (5). Among these, 
selective serotonin reuptake inhibitors (SSRIs) are 
frequently used as first-line antidepressants because 
of their efficacy, tolerability, and general safety in 
overdose. In addition, SSRIs potently treat anxiety, 
which is often concomitant with depressive syn-
dromes. With these advantages, sertraline has been 
one of the most popular SSRIs, since its introduc-
tion into the market in 1991. Despite the enormous 
level of exposure in the population, sertraline-
associated ILD has only rarely been reported in the 
English medical literature (6-13).

      We herein present a description of one 
patient, and report on an additional 11 patients 
with sertraline-associated ILD. We also review the 
relevant literature, discuss various aspects of this 

Introduction 

Over 350 medications have been associated 
with interstitial lung disease (ILD) (1-4). None-
theless, the diagnosis of drug-induced ILD is 
challenging due to the often non-specific clinical 
and radiological findings that may mimic virtually 
any pulmonary syndrome (1, 2). In some patients 
with this pathology, a clear temporal relationship 
is apparent between the introduction of the drug 
and the onset of symptoms. However, the most 
common scenario is a delay in establishing an 
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entity, and attempt to define the clinical profile of 
the affected patients; this may facilitate recogniz-
ing the development of ILD during treatment with 
sertraline. 

Clinical Case 1

A 27-year-old woman presented to her primary 
care physician with a one-month history of dyspnea 
attacks. She described feeling shortness of breath 
in rest that lasted a few minutes every week in the 
last month. The patient had no previous diseases, 
never smoked, and took only birth control pills (des-
ogestrel/ethinyl estradiol) as regular medications. 
She worked as a secretary at a clothing store. There 
was no history of recent travel, use of illicit drugs, 
alcohol drinking, or exposure to toxic substances. 

 The patient was afebrile, with a pulse 80/min 
and regular, blood pressure 121/81 mm Hg, res-
piratory rate 15 breaths/min, and oxygen saturation 
97% while she was breathing ambient air. A physical 
examination was unremarkable and a basic labora-
tory evaluation was normal. Chest radiography, elec-
trocardiography, echocardiography, and ergometry 
were normal. High resolution computed tomography 
(HRCT) of the chest was unrevealing (Figure 1a). 
The patient was examined by a pulmonologist who 
found no pathological findings on physical exami-
nation and spirometry. He prescribed fluticasone/
vilanterol inhaler for suspected bronchial asthma. 
Three months after the first symptoms, the patient 
was referred to a psychiatrist due to continuation of 
her symptoms. The psychiatrist was impressed by 
a generalized anxiety and prescribed sertraline at a 
dosage of 100 mg/day. 

One month after sertraline initiation, the 
woman was referred to the emergency department 
with worsening dyspnea. Her vital signs were tem-
perature 36.4°C, regular pulse 100/min, blood pres-
sure 101/57 mm Hg, and oxygen saturation 94% at 
ambient air. Complete blood count, blood gases, rou-
tine biochemical panel, and level of D-dimer were 
normal. Chest X-ray revealed small pneumomedi-
astinum. Chest HRCT showed small pneumomedi-
astinum and diffuse ground-glass opacities (Figure 
1b). The patient was discharged home with an anti-
biotic course and was referred to an ambulatory pul-
monary evaluation.

The patient underwent bronchoscopy with 
bronchoalveolar lavage that revealed marked lym-
phocytosis with CD4/CD8 ratio <1, and sterile cul-
tures for bacteria and fungi. Serologic investigation 
for autoimmune disease revealed normal finding 
including antinuclear antibody, anti-double stranded 
DNA, anti-proteinase, anti-myeloperoxidase, anti-
JO-1, anti-SCL-70, anti-centromere, anti-RNP, 
anti-Ro, anti-La and anti-Smith antibodies, com-
plement C3 and C4, serum immunoglobulins, and 
serum protein electrophoresis. The clinical picture 
was summarized by the pulmonologist as ILD or 
hypersensitivity pneumonitis of unknown cause. The 
patient was hospitalized and treated with pulse ther-
apy (intravenous methylprednisolone at a dosage of 
500 mg once daily for 3 consecutive days), and was 
then discharged with treatment by prednisone 40 mg 
daily following tapering by 10 mg every 10 days. 

Two months after sertraline initiation, the 
woman again presented to the emergency depart-
ment, due to continued deterioration in her respira-
tory condition. Her medical history revealed that her 
psychiatrist had increased the sertraline dosage to 
200 mg/day. On clinical examination, pneumotho-
rax was diagnosed and treated with chest tube inser-
tion and the patient was subsequently admitted to 
the department of thoracic surgery. Six days later, the 
chest tube was removed but the respiratory failure 
worsened. Clinical examination revealed worsening 
opacities, signs of fibrotic changes, and pleural effu-
sion on chest HRCT (Figure 1c). Despite treatment 
with broad-spectrum antibiotics and corticosteroids, 
the patient's clinical condition deteriorated signifi-
cantly, until she required mechanical ventilation and 
admission to the intensive care unit. At this time 
point, treatment with sertraline was discontinued. 
Due to severe respiratory failure, the patient was 
connected to an extracorporeal membrane oxygena-
tion (ECMO) machine for 17 days. Corticoster-
oid dosage was increased to pulse therapy. She also 
had a brain hemorrhage and underwent a success-
ful decompressive craniectomy. Surgical wedge lung 
biopsy was evaluated by three pathological cent-
ers revealed findings consistent with non-specific 
interstitial pneumonia with interstitial homogenous 
inflammation and mild fibrosis. 

One month from the beginning of the cur-
rent hospitalization, the patient was weaned 
from mechanical ventilation and transferred to a 
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neurological rehabilitation facility, where she was 
treated with prednisone and mycophenolate mofetil. 
Six months after discharge from the hospital, the 
patient was weaned from oxygen. A chest HRCT 
scan revealed significant improvement, with almost 
complete resolution of pulmonary opacities (Figure 
1d). One year follow up after discharge did not reveal 
clues for autoimmune disease by anamnesis, physical 
examination, and repeated autoimmune laboratory. 

Cases 2-12 and review of the literature

We report on 11 additional patients who devel-
oped sertraline-associated ILD. The demographic 
and clinical data of these 12 patients are detailed in 
Table 1. The range of age of the patients was 27-85 
years; eight were females. The records of each patient 
were examined to rule out possible alternative 

diagnoses, such as pulmonary infection, heart failure, 
acute lung injury related to fumes/toxins, rheumato-
logic disease, pneumoconiosis, vasculitis and malig-
nancy. Sertraline-associated ILD demonstrated a 
variety of clinicopathologic patterns: pulmonary 
fibrosis (n=6), non-specific interstitial pneumonia 
(n=5), and organizing pneumonia (n=1). The out-
comes were: recovery (n=3), improvement (n=1), 
stabilization (n=4), and deterioration (n=2) or death 
(n=2).

Reviewing the literature, we retrieved reports of 
only nine other persons affected by sertraline (6-13). 
The detailed demographic and clinical data of these 
patients are presented in Table 2. Summarizing the 
data for a total of 21 patients with sertraline-associ-
ated ILD, including our patients and those presented 
in previous reports (Tables 1 and 2), the median age 
was 57 years (range 27-85); 57% were females and 

Figure 1. Chest computed tomography of a 27-year old woman with sertraline-associated interstitial lung disease (patent 1 on Table 1), over 
the course of time. a Two months after onset of symptoms. b One month later − small pneumothorax and diffuse ground-glass opacities. c 
Two months later − worsening opacities with signs of fibrotic changes, traction bronchiectasis, bilateral pleural effusion, and post-pneumo-
thorax drainage. d Six months later − significant improvement, with almost complete resolution of pulmonary opacities.
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Table 1. Characteristics of our 12 patients with sertraline-associated interstitial lung disease. 

Case 
no. Age/Sex Smoker

Duration 
of using 
sertraline

Other 
medica-
tions

Comorbidi-
ties

Sym-
ptoms

Presenta-
tion

Clini-
copa-
thologic 
diagnosis

Outcome 
after drug 
disconti-
nuation

Treatment

1 27/F No 3 months

Desoge-
strel/
ethinyl 
estradiol 
and flu-
ticasone/
vilanterol

Allergic 
rhinitis Dyspnea

Subacute 
progressive 
(2 months)

Interstitial 
fibrosis 
with non-
specific 
interstitial 
pneumonia 

Recovery
Mycophe-
nolate and 
prednisone

2 52/F Yes 1 year No Depression 
and obesity Cough Chronic 

(5 years)

Non-
specific 
interstitial 
pneumonia

Recovery
Mycophe-
nolate and 
prednisone

3 68/M Yes 6 months

Valsartan, 
amlodipine 
and hydro-
chlorothia-
zide

Hypertension, 
GERD and 
scoliosis

Dyspnea Chronic (3 
months)

Organizing 
pneumonia

Deteriora-
tion

Prednisone 
and ninte-
danib

4 52/F No 1 year NR
Hypertension 
and allergic 
rhinitis

Cough NR

Non-
specific 
interstitial 
pneumonia 

Recovery Prednisone

5 67/M Yes 8 years

Atenolol, 
clopi-
dogrel, 
omepra-
zole, and 
simvastatin

Ischemic heart 
disease and 
GERD

Dyspnea Chronic (2 
years)

Pulmonary 
fibrosis Death

Prednisone 
and pirfeni-
done

6 68/F No 3 years Pantopra-
zole

Hypertension, 
depression and 
GERD

Dyspnea NR

Non-
specific 
interstitial 
pneumonia

Stabiliza-
tion

Mycophe-
nolate and 
prednisone

7 72/M Yes 2 years

Ramipril, 
bisoprolol, 
rivaroxa-
ban, and 
simvastatin

Hypertension 
and atrial 
fibrillation

Dyspnea Chronic (1 
year)

Pulmonary 
fibrosis and 
emphyse-
ma

Stabiliza-
tion Supportive

8 57/F No 2 years Atenolol Hypertension 
and depression Dyspnea Chronic (3 

years)

Non-
specific 
interstitial 
pneumonia

No discon-
tinuation

Prednisone 
and azathio-
prine

9 72/M No NR Esomepra-
zole GERD Cough Chronic (2 

years)
Pulmonary 
fibrosis

Improve-
ment No

10 85/F No 1 year

Bisoprolol, 
famotidine, 
and nitro-
furantoin

Hypertension, 
anxiety, and re-
current UTI 

Cough and 
dyspnea

Chronic (2 
years)

Pulmonary 
fibrosis

Deteriora-
tion Prednisone

11 81/F Yes NR

Losartan, 
amlodi-
pine, and 
alprazolam

Hypertension 
and obesity Dyspnea NR Pulmonary 

fibrosis
Stabiliza-
tion No

12 70/F Yes NR
Gabapen-
tin and 
metformin

Obesity and 
diabetes mel-
litus

Dyspnea NR Pulmonary 
fibrosis

Stabiliza-
tion Nintedanib

Abbreviations: ILD: interstitial lung disease; F; female; M: male; NR: non-reported; GERD: gastroesophageal reflux disease; UTI: urinary tract 
infection. 
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43% smokers. The reported time of exposure to ser-
traline treatment varied from 7 days to 8 years. Most 
patients were prescribed additional medications and 
had comorbidities; the latter were predominantly 
depression, anxiety, hypertension, and gastroesopha-
geal reflux disease. The most common presenting 
symptoms were dyspnea and cough. Clinical pres-
entation of sertraline-associated ILD may be acute, 
subacute, and chronic. A chronic course of the disease 
presented more often, while five patients demon-
strated acute or subacute onset. Sertraline-associated 
ILD demonstrated a variety of clinicopathologic pat-
terns: pulmonary fibrosis (n=7), non-specific intersti-
tial pneumonia (n=6), diffuse alveolar damage (n=3), 
acute eosinophilic pneumonia (n=2), organizing 

pneumonia (n=2), and hypersensitivity pneumonitis 
(n=1). A lung biopsy was performed in 14 patients; 
the diagnosis was based on clinical and radiological 
(chest HRCT) findings in the remaining 7. Among 
the 21 patients with sertraline-associated ILD, 6 
were treated with corticosteroids only, 5 with a com-
bination of corticosteroids and cytotoxic agents, and 
3 with antifibrotic medications. Treatment was not 
reported for 3 patients, and specific therapy was not 
administered to 4. 

Discussion

We presented a case series of 12 patients with 
ILD associated with sertraline treatment; the largest 

Table 2. Characteristics of nine patients with sertraline-associated interstitial lung disease reported in the English medical literature

Reference, 
no./au-
thor/year

Age/Sex Smo-
ker

Duration 
of using 
sertraline

Other 
medica-
tions

Comorbi-
dities

Sym-
ptoms

Presenta-
tion

Clini-
copa-
thologic 
diagnosis

Outcome 
after drug 
disconti-
nuation

Treatment

[4] Barnés 
et al. 1999 40/F No 7 days

Clomipra-
mine and 
alprazolam

Depression 
and anxiety

Dyspnea, 
fever, and 
cough

Acute (4 
days)

Acute eosi-
nophilic 
pneumonia

Recovery Supportive

[5] Savici 
and Katzen-
stein 2001

43/M NR NR
Methado-
ne, lanso-
prazole

GERD
Fever 
and 
dyspnea

Chro-
nic (11 
months)

Diffuse 
alveolar 
damage

NR NR

[5] Savici 
and Katzen-
stein 2001

55/F NR NR

Methado-
ne, gaba-
pentin, and 
alprazolam

Depression, 
anxiety, and 
GERD

Fever 
and 
dyspnea

Chro-
nic (11 
months)

Diffuse 
alveolar 
damage

NR NR

[6] Thorn-
ton et al. 
2009

33/M Yes 3 years Risperi-
done

Schizoph-
renia

Cough 
and 
dyspnea

Chronic (6 
months)

Predomi-
nant non-
specific 
interstitial 
pneumonia

Improve-
ment

Cyclopho-
sphamide, 
methyl-
prednisolone 
and azathio-
prine

[7] Torok et 
al. 2012 52/M Yes 6 months No Depression

Cough 
and 
dyspnea

Subacute 
(1 month)

Diffuse 
alveolar 
damage

Recovery Methyl-
prednisolone

[8] Ro-
senberg et 
al. 2017

85/M Yes 7 years NR Depression
Fatigue 
and 
cough

Chro-
nic (35 
months)

NR No discon-
tinuation NR

[9] Muftah 
et al. 2018 49/F No 6 months Lisinopril

Hyper-
tension, 
anxiety, and 
depression

Dyspnea, 
myalgia, 
and 
cough

Acute (4 
days)

Acute eosi-
nophilic 
pneumonia

Recovery Prednisone

[10] Virdee 
et al 2019 47/F No 9 months Lansopra-

zole
Depression 
GERD

Dyspnea, 
pleuritic 
pain

Acute or 
chronic NR Recovery

Antibiotics 
and methyl-
prednisolone

[11] Trangu 
et al 2020 63/M No Several 

years No Depression
Daily 
fever and 
cough, 

Acute (10 
days)

Organizing 
pneumonia Recovery

Antibiotics 
and methyl-
prednisolone

ILD interstitial lung disease, F female, M male, NR non-reported, GERD gastroesophageal reflux disease  
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report published to date on this rare entity. In addi-
tion, we reviewed 9 other similar cases reported in 
the literature (6-13). 

The underlying mechanisms of sertraline-
induced ILD are not completely understood. The 
non-specific pathways involved include direct cyto-
toxic damage of pneumocytes or the alveolar capillary 
endothelium by oxidative stress, and an immune-
mediated lung injury response (2, 10). The specific 
metabolic pathway of sertraline via cytochrome P450 
enzymes has a role in the initiation and propagation 
of ILD. Several P450 enzymes are responsible for the 
metabolism of sertraline; the primary contribution is 
by CYP2D6, and lesser contributions by CYP2C19, 
CYP2B6, CYP3A4, and CYP2C9 (14). These 
enzymes have genetic polymorphisms due to dupli-
cations, gene insertions, base pair deletions, copy 
number variations, and single nucleotide polymor-
phisms. These polymorphisms underlie differences in 
enzyme activity that range from no enzyme activity 
(poor metabolizers), decreased activity (intermediate 
metabolizers), and normal (extensive metabolizers/
wild type) to increased (ultra-rapid metabolizers) 
enzyme activity (14). A common consequence of 
these various phenotypes is therapeutic resistance 
or inefficacy due to insufficient plasma levels of the 
drugs that are metabolized by polymorphic rapid 
metabolizer phenotypes. Moreover, slow metabolism 
may lead to elevated plasma levels, resulting in pul-
monary toxicity. Other possible pathophysiological 
mechanisms for sertraline-induced ILD include the 
specific effects of serotonin in immune cells. Sero-
tonin plays an important role in immune modula-
tion (15). The majority of immune cells express at 
least one serotonin receptor, and serotonin modu-
lates cytokine secretion, recruitment, and phagocytic 
activity of neutrophils, and also activation of eosino-
phils, basophils, and lymphocytes (15). Notably, the 
use of other antidepressants with a metabolism simi-
lar to that of sertraline (SSRIs), such as venlafaxine 
and fluoxetine, has been reported to be associated 
with ILD (10, 16, 17). 

The diagnosis of sertraline-associated ILD is 
challenging for several reasons. First, clinical, labora-
tory, radiographic, and histological findings of drug-
induced ILD can be similar to ILD due to other 
causes. Second, patients often present at a late stage 
of the disease, which might add further difficulty to 
associate ILD with the prescribed drug. Third, ILD 

symptoms mostly do not present immediately after 
initiating sertraline therapy, and the clinical condi-
tion may not improve immediately after discontinu-
ation of the drug. Fourth, polypharmacy is not rare 
in the modern era, which could further hinder differ-
entiating ILD that is associated with a given medi-
cation.  In this case series, we tried to exclude causes 
other than sertraline. The patients met the criteria 
for drug-induced pulmonary toxicity (exposure to 
a drug, correlation of the drug with clinical/imag-
ing/laboratory findings, exclusion of other potential 
causes, and improvement after drug removal) (2). 
However, some of our patients were treated with 
other drugs that can potentially cause ILD, such as 
nitrofurantoin, simvastatin, amlodipine, and hydro-
chlorothiazide. This poses a challenge to detecting 
the offending cause for ILD. 

Prompt and accurate diagnosis of sertraline-
associated ILD is important to ensure a favorable 
outcome. A firm diagnosis entails three key ele-
ments: high clinical suspicion, exclusion of other 
ILD causes, and possible clinical improvement fol-
lowing drug discontinuation. Bronchoalveolar lav-
age and lung biopsy are useful for the exclusion of 
alternative etiologies of ILD such as: infection, lym-
phangitic carcinomatosis, alveolar hemorrhage, and 
vasculitis (1, 2). Bronchoscopic lung cryobiopsy is 
preferred for patients with a low risk for complica-
tions. In contrast, for patients with a high risk for 
invasive procedures, the diagnosis may be established 
from typical clinical and chest HRCT findings. 
Notably, a definitive diagnosis of sertraline-induced 
ILD requires rechallenge by re-exposure to the drug 
(2). In one patient only, the diagnosis was confirmed 
by a drug provocation test as follows: improvement 
of diffuse alveolar damage after discontinuation of 
sertraline treatment, rechallenge of the medication 
with consequent exacerbation of ILD, and recovery 
after repeated discontinuation of sertraline (9). How-
ever, a drug provocation test for patients with ILD is 
generally considered unethical, due to an increased 
risk of irreversible pulmonary damage, and is recom-
mended only for patients with mild ILD (2). 

Treatment of sertraline-associated ILD depends 
on clinicopathologic features. Patients with inflam-
matory radiologic (ground-glass opacities and con-
solidation) and pathologic (cellular non-specific 
interstitial, organizing, and eosinophilic pneumo-
nia) features should be treated with corticosteroids 
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alone or in combination with a cytotoxic agent (2). 
In contrast, patients with fibrotic radiologic (periph-
eral reticulation, traction bronchiectasis, and honey-
combing) and pathologic (fibrotic non-specific and 
usual interstitial pneumonia) findings, anti-fibrotic 
therapy is indicated (18). However, the mainstay 
treatment of sertraline-associated ILD is discon-
tinuation of the offending medication. Knowledge 
of the adverse effects of sertraline is very important, 
especially of pulmonary toxicity, which may be acute/
subacute or chronic. Early recognition and with-
drawal of the drug is vital. Indeed, for the 21 patients 
reviewed here, poor outcomes were associated with 
chronic presentation of sertraline-associated ILD, 
and prolonged periods of treatment with sertraline, 
ranging from 6 months to 8 years. Discontinuation of 
sertraline treatment was not reported in two patients, 
and in one patient the drug was not discontinued. 
Among the 18 patients who discontinued treatment 
with sertraline, the outcomes were mostly favorable: 
recovery (n=8), improvement (n=2), and stabilization 
(n=4). Deterioration or death was reported for four. 

Conclusions

The possibility of drug-induced ILD should be 
considered in a patient who during treatment with 
sertraline develops dyspnea, cough, and clinico-
pathologic findings compatible with ILD. Further, 
epidemiological studies should be conducted to 
explore the association of sertraline treatment with 
ILD, and to delineate, substantiate, and broaden our 
knowledge of this rare entity. Moreover, personal-
ized medicine is moving toward optimizing treat-
ment with sertraline. The role of introducing genetic 
screening (pharmacogenomics) prior to prescribing 
sertraline, and therapeutic drug monitoring for pre-
vention of ILD should be investigated. 

Conflicts of Interest: The authors declare no conflicts of interest 
on this study.   
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