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Abstract
Background In the past few years, an increasing number of research studies have documented the utilization of 
durvalumab in the field of immunotherapy for cancerous tumors. However, there remains insufficient documentation 
regarding its associated adverse event (AEs). In order to enhance our comprehension of its toxicological profile, 
this investigation retrospectively examined the AEs linked to durvalumab using data from the US Food and Drug 
Administration adverse event reporting system (FAERS).

Methods Using data from FAERS for the period 2004 to 2024, the reporting odds ratio (ROR), proportional reporting 
ratio (PRR), Bayesian confidence propagation neural network (BCPNN) and mu-item gamma Poisson shrinker (MGPS) 
four algorithms were used to quantify durvalumab related AEs. SAS 9.4 was used for statistical analysis.

Results We collected nonduplicated reported 17,629,340 patients from the FAERS database and 19,709 AEs cases in 
the target population with durvalumab as the primary drug of suspicion. There were 6 significantly disproportionate 
preferred terms (PTs) that fit all four algorithms simultaneously. The AEs commonly reported include death, radiation 
pneumonitis, pneumonitis, and lung disorders. Furthermore, durvalumab has been associated with additional AEs, 
such as metastases to the central nervous system and drug-induced liver injury.

Conclusions The study revealed that durvalumab immunotherapy is associated with AEs including death, radiation 
pneumonitis, pneumonitis, metastases to the central nervous system, lung disorder and drug-induced liver injury. In 
clinical practice, it is crucial to be vigilant and prevent the occurrence of these AEs.
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Introduction
Malignant neoplasms are presently the second most 
common cause of mortality worldwide [1, 2]. In recent 
years, there has been an increasing emphasis on adopting 
a holistic approach to the treatment of malignant tumors, 
with immunotherapy gaining recognition as a highly 
effective therapeutic modality for these malignancies 
which has significantly advanced the systemic therapy for 
patients with advanced cancer [3].

The primary immunotherapy agents currently 
employed in clinical settings encompass antibod-
ies targeting cytotoxic T-lymphocyte-associated pro-
tein 4 (CTLA-4) and programmed death 1 (PD-1)/ 
programmed death ligand 1 (PD-L1) pathways [4]. PD-
L1 has been confirmed to be a member of the B7/CD28 
protein family that is highly expressed on many tumor 
cells and avoids immune surveillance and clearance by 
inhibiting anti-tumor T cell responses [5]. The inhibitors 
of PD-L1 present extensive and varied opportunities for 
enhancing antitumour immunity, with the potential to 
generate long-lasting clinical responses [6]. Several clini-
cal trials have demonstrated the potential of immuno-
therapy in enhancing prognosis and extending survival 
duration among individuals diagnosed with advanced 
malignancies like non-small cell lung cancer (NSCLC), 
advanced renal-cell carcinoma, and advanced hepatocel-
lular carcinoma [7–9].

A variety of immunotherapeutic agents are cur-
rently available and being utilized in clinical settings, 
including pembrolizumab, bcemiplimab, toripalimab, 
camrelizumab, and durvalumab [10]. Durvalumab is 
a monoclonal antibody of the human IgG1κ with high 
selectivity and affinity that inhibits the interaction 
between PD-L1 and both PD-1 and CD80, thereby facili-
tating T cell recognition and elimination of tumor cells 
[11, 12]. The efficacy of this treatment has been demon-
strated in several clinical studies, such as NSCLC, SCLC 
and bladder cancer [10, 13–15]. However, the AEs of dur-
valumab have started to surface gradually. In a meta-anal-
ysis by wang et al., anti-PD-1/ PD-L1-related deaths were 
generally due to pneumonitis (115/333, 35%), hepatitis 
(74/333, 22%) and neurotoxic effects (50/333, 15%) [16]. 
Although these were mixed with nivolumab, pembroli-
zumab, atezolizumab, avelumab and durvalumab. Fatigue 
was reported in a study of durvalumab plus tremelim-
umab, 30.1% (95% CI 23.8–36.3); diarrhea, 21.7% (95% CI 
17.8–25.6); pruritus 17.9% (95% CI 14.4–21.3); decreased 
appetite, 17.7% (95% CI 13.7–22.0); nausea, 15.6% (95% 
CI 12.1–19.6) [17]. The safety concerns associated with 
the utilization of durvalumab have hindered its imple-
mentation in clinical settings. Due to the limited duration 
of its usage, a comprehensive demonstration of all poten-
tial adverse events (AEs) is lacking. Therefore, it is crucial 

for us to investigate the range of toxicities and AEs exhib-
ited by durvalumab.

The US Food and Drug Administration (FDA) adverse 
event reporting system (FAERS) database serves the pur-
pose of detecting potential links between medications 
and negative effects during the post-market monitoring 
of drug safety. Data are lacking regarding the real-world 
safety of durvalumab. Given the inherent constraints of 
clinical trials, including stringent trial protocols, strict 
participant selection criteria, relatively limited sample 
size, and restricted duration of monitoring, spontaneous 
reporting systems have been employed in pharmacovig-
ilance to evaluate the safety of suspected AEs and have 
significantly contributed to signal detection [18]. We 
conducted a comprehensive analysis of the AEs associ-
ated with durvalumab by conducting a thorough search 
in FAERS, with the goal of presenting a comprehensive 
overview of its clinical AEs.

Methods
Data source
The FAERS database comprises AE reports associated 
with drugs, complaints regarding product quality, and 
incidents of medication errors. Its purpose is to facili-
tate the FDA’s post-market surveillance for therapeu-
tic biologic products and medications. The data in the 
FAERS database has been anonymized in accordance 
with regulatory guidelines. Due to the spontaneous 
reporting method used for data collection, there may be 
instances of duplicate reports or reports that have been 
withdrawn/deleted from the database. The data cleaning 
process involves deduplicating reports based on FDA-
recommended methods and selecting specific fields 
(PRIMARYID, CASEID, and FDA_DT) from the DEMO 
table. Reports are sorted by CASEID, FDA_DT, and PRI-
MARYID, ensuring that for each unique CASEID, the 
report with the highest FDA_DT value is retained along 
with the report having the highest PRIMARYID value. 
In the determination of the target drug user population, 
only the drug primarily suspected by the patient is con-
sidered. In the background database for analysis, if the 
drug primarily suspected by the patient is the target drug 
under study, it will be included in the target drug popula-
tion, while other patients will be classified into the other 
drug population.

The FDA releases updated FAERS files on a quarterly 
basis. For our research, we extracted reports submit-
ted from Q1 2004 to Q1 2024. All individual AEs based 
on Medical Dictionary for Regulatory Activities (Med-
DRA), system organ class (SOC) and preferred term (PT) 
level recorded on durvalumab reports were identified to 
describe the spectrum of toxicities.
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Statistical analysis
Our research follows a case/non-case design, similar to 
a case-control study. We examined AEs associated with 
investigational drugs rather than disease conditions. To 
identify any potential signals indicating an elevated risk 
of drug-related AEs, we conducted a disproportionality 
analysis using the reporting odds ratio (ROR), propor-
tional reporting ratio (PRR), Bayesian confidence propa-
gation neural network (BCPNN) and muti-item gamma 
Poisson shrinker (MGPS). The ROR, PRR, BCPNN and 
MGPS values were calculated through the case/non-case 
approach, enabling us to detect spontaneous signals [19, 
20]. Patients treated with durvalumab who reported a 
specific AE were considered as ‘cases’, while all other 
potential patients were categorized as ‘non-cases’. The 
ROR was calculated by analyzing the reported event 
counts for both the specific drug and other drugs using 
two-by-two contingency tables. ROR serves as an indica-
tor of the likelihood of a particular outcome occurring 
in relation to exposure to a drug, reflecting the level of 
association between drug exposure and the probability of 
experiencing a specific outcome [21].

A positive signal was generated when (i) number of 
cases > 3, (ii) lower limit of ROR 95% confidence inter-
val (CI) > 1, (iii) PRR ≥ 2 and chi-square value (χ²) ≥ 4, (iv) 
the lower limit of IC confidence interval (IC025) > 0, (v) 
the lower limit of 95% CI of EBGM (EBGM05) > 2. SAS 
9.4 was used for all data processing and statistical anal-
ysis. SAS software is one of the statistical analysis soft-
ware recommended by FDA website for FAERS database 
mining.

Results
Descriptive results
From the Q1 of 2004 to the Q1 of 2024, after eliminat-
ing 3,534,477 duplicate reports, a total of 70,993 patients 
were encompassed in the analysis of the background 
population. Among them, 9447 patients who were mainly 
suspected of using durvalumab were incorporated into 
the target population. There were 19,709 AEs cases in the 
target population. The clinical characteristics of events 
with durvalumab were described in Table  1. Among all 
AEs, male patients accounted for the majority (56.94%), 
and more than half of the patients were older than 45 
years old (65.28%). Among all reports with durvalumab 
as the primary drug of suspicion, physicians provided 
more reports (60.41%), and nearly half of these reports 
were from Asia (47.63%). Severe cases accounted for the 
vast majority (93.37%), and hospitalization was a com-
mon outcome (34.23%). Most patients were reported in 
2017 or later (99.94%).

Indicators Number of patients (%)
Overall number of patients 9447
Gender
 Female 2620 (27.73)
 Male 5379 (56.94)
 Not Specified 1448 (15.33)
Age (years)
 < 18 4 (0.04)
 18–44 190 (2.01)
 45–64 2296 (24.30)
 65–74 2525 (26.73)
 ≥ 75 1346 (14.25)
 Not Specified 3086 (32.67)
 Mean (SD) 66.25 (10.38)
 Median (Q1, Q3) 67.83 (60.00, 73.07)
 Min, Max 0.00, 100.00
Reported person
 Consumer 1550 (16.41)
 Pharmacist 1091 (11.55)
 Physician 5707 (60.41)
 Other health-professional 142 (1.50)
 Not Specified 957 (10.13)
Reported countries
 Japan 2559 (27.09)
 United States of America 2115 (22.39)
 China 1113 (11.78)
 Canada 650 (6.88)
 France 562 (5.95)
Serious report
 Serious 8821 (93.37)
 Non-Serious 626 (6.63)
Outcome
 Life-Threatening 790 (8.36)
 Hospitalization-Initial or Prolonged 3234 (34.23)
 Disability 193 (2.04)
 Death 2870 (30.38)
 Congenital Anomaly 5 (0.05)
 Intervention 11 (0.12)
 Other 4503 (47.67)
Onset time (days)
 0–30 1552 (16.43)
 31–60 664 (7.03)
 61–90 391 (4.14)
 91–120 266 (2.82)
 121–150 165 (1.75)
 151–180 104 (1.10)
 181–360 324 (3.43)
 > 360 121 (1.28)
 Not Specified 5860 (62.03)
 Mean (SD) 83.74 (136.60)
 Median (Q1, Q3) 41.00 (14.00,99.00)
 Min, Max 0.00, 3657.00

Table 1 Characteristics of reports associated with durvalumab 
from Q1 2004 to Q1 2024
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Positive signal values associated with durvalumab
Table 2 described the reported signal intensities for dur-
valumab at the SOC level. A positive signal was gener-
ated when number of cases ≥ 3, ROR 95% CI > 1, PRR ≥ 2, 
χ²≥4, IC025 > 0, and EBGM05 > 2 were simultaneously 
met. We found that AEs with durvalumab as the pri-
mary suspected (PS) drug were associated with 13 SOCs.
Among them, 18 signals were identified in “Neoplasms 
benign, malignant and unspecified (incl cysts and pol-
yps)” (29.51%), followed by 12 positive signals in “Respi-
ratory, thoracic and mediastinal disorders” (19.67%) and 
11 in “Infections and infestations” (18.03%), respectively.

We further analyzed the PT signals and 6 significantly 
disproportional PT signals that simultaneously fit the 
four algorithms (Table  3). Death (PT: 10011906, ROR 
3.19, 95% CI 3.01–3.37), radiation pneumonitis (PT: 
10037765, ROR 56.06, 95% CI 45.94–68.42), pneumo-
nitis (PT: 10035742, ROR 3.41, 95% CI 3.08–3.77) and 
lung disorder (PT: 10025082, ROR 2.54, 95% CI 2.06–
3.13) were usually reported in patients treated with dur-
valumab. In this study, durvalumab also demonstrated 
AEs in terms of metastases to central nervous system 
(PT: 10059282, ROR 9.07, 95% CI 7.47–11.01) and drug-
induced liver injury (PT: 10072268, ROR 3.83, 95% CI 
3.07–4.78).

Onset time of events
As shown in Table 1, and Fig. 1, among the durvalumab 
related AEs collected in the FAERS database, 3,587 
(37.97%) had reported time of onset after excluding 
unreported or unknown time of onset reports, and the 
median time to onset was 41 days [interquartile range 
(IQR) 14–99 days]. Among them, a large proportion of 
the onset time was less than half a year (33.26%). Never-
theless, most instances were observed during the initial 
month after the commencement of durvalumab (16.43%). 

The occurrence rates of AEs recorded at 2 month (7.03%), 
3 month (4.14%), 4 month (2.82%), 5 month (1.75%) and 
6 month (1.10%) were found to be similar throughout the 
first year of treatment, suggesting that AEs can manifest 
at any time within the initial half year period.

Discussion
In the ICIs for the treatment of advanced cancer, dur-
valumab as an inhibitor of PD-L1 has shown a significant 
improvement in the prognosis of cancers such as NSCLC 
[12, 13]. However, the reports of AEs to durvalumab 
are rare, and its safety is not fully understood, which 

Table 2 Signal strength of AEs of durvalumab at the SOC level in 
FAERS database
SOC Cases (%) Positive 

signal 
(%)

General disorders and administration site 
conditions

3372 
(17.11)

3 (4.92)

Respiratory, thoracic and mediastinal 
disorders

2418 
(12.27)

12 (19.67)

Neoplasms benign, malignant and 
unspecified
(incl cysts and polyps)

1879 (9.53) 18 (29.51)

Investigations 1422 (7.21) 4 (6.56)
Gastrointestinal disorders 1374 (6.97) 1 (1.64)
Infections and infestations 1281 (6.50) 11 (18.03)
Injury, poisoning and procedural 
complications

1263 (6.41) 3 (4.92)

Nervous system disorders 916 (4.65) 1 (1.64)
Blood and lymphatic system disorders 852 (4.32) 1 (1.64)
Hepatobiliary disorders 738 (3.74) 2 (3.28)
Skin and subcutaneous tissue disorders 695 (3.53) 0
Musculoskeletal and connective tissue 
disorders

618 (3.14) 0

Cardiac disorders 590 (2.99) 0
Metabolism and nutrition disorders 535 (2.71) 0
Endocrine disorders 432 (2.19) 0
Renal and urinary disorders 331 (1.68) 0
Vascular disorders 313 (1.59) 2 (3.28)
Psychiatric disorders 205 (1.04) 0
Eye disorders 174 (0.88) 1 (1.64)
Immune system disorders 160 (0.81) 2 (3.28)
Ear and labyrinth disorders 41 (0.21) 0
Surgical and medical procedures 27 (0.14) 0
Reproductive system and breast disorders 26 (0.13) 0
Social circumstances 20 (0.10) 0
Congenital, familial and genetic disorders 14 (0.07) 0
Product issues 12 (0.06) 0
Pregnancy, puerperium and perinatal 
conditions

1 (0.01) 0

Total 19,709 
(100.00)

61 
(100.00)

The positive signal generation conditions were as follows: i) number of cases ≥ 3; 
ii) ROR 95% CI lower limit > 1; iii) PRR ≥ 2, χ²≥4; iv) IC025 > 0; v) EBGM05 > 2. SOC, 
system organ class

Indicators Number of patients (%)
Reporting year
 2014 2 (0.02)
 2015 1 (0.01)
 2016 3 (0.03)
 2017 178 (1.88)
 2018 621 (6.57)
 2019 1037 (10.98)
 2020 1880 (19.90)
 2021 1323 (14.00)
 2022 1290 (13.66)
 2023 2239 (23.70)
 2024 873 (9.24)
For patients included in the analysis and administered the target medication, 
statistical description was conducted based on individual patient data. In cases 
where multiple adverse events occurred simultaneously within a patient, only 
one adverse event was considered for counting purposes

Table 1 (continued) 
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PT Case
(n)

ROR
(95% CI)

PRR
(χ²)

IC
(IC025)

EBGM
(EBGM05)

Death* 1719 3.19
(3.01–3.37)

3.00
(1760.73)

1.31
(1.23)

2.48
(2.35)

Malignant neoplasm progression 882 1.17
(1.09–1.26)

1.16
(18.53)

0.19
(0.09)

1.14
(1.06)

Radiation pneumonitis* 704 56.06
(45.94–68.42)

54.10
(5096.23)

3.06
(2.89)

8.34
(6.84)

Pneumonitis* 540 3.41
(3.08–3.77)

3.34
(646.53)

1.43
(1.28)

2.69
(2.43)

Pneumonia 288 1.68
(1.48–1.91)

1.67
(66.28)

0.65
(0.46)

1.57
(1.38)

Dyspnoea 263 1.53
(1.35–1.75)

1.53
(41.12)

0.53
(0.34)

1.45
(1.27)

Pyrexia 236 0.85
(0.75–0.98)

0.85
(5.37)

-0.20
(-0.40)

0.87
(0.76)

Interstitial lung disease 233 1.28
(1.11–1.47)

1.28
(12.28)

0.31
(0.11)

1.24
(1.08)

Diarrhoea 232 0.82
(0.71–0.93)

0.82
(8.72)

-0.26
(-0.46)

0.83
(0.73)

Neutrophil count decreased 219 2.37
(2.04–2.75)

2.35
(134.46)

1.04
(0.82)

2.06
(1.78)

Metastases to central nervous system* 209 9.07
(7.47–11.01)

8.98
(730.39)

2.30
(2.02)

4.92
(4.06)

Febrile neutropenia 190 1.71
(1.46-2.00)

1.70
(46.16)

0.67
(0.43)

1.59
(1.36)

Fatigue 186 0.65
(0.56–0.75)

0.65
(32.33)

-0.56
(-0.78)

0.68
(0.58)

Rash 170 0.77
(0.66–0.90)

0.77
(10.98)

-0.34
(-0.57)

0.79
(0.67)

Platelet count decreased 163 1.35
(1.14–1.59)

1.34
(12.43)

0.38
(0.13)

1.30
(1.10)

Myelosuppression 152 1.83
(1.53–2.18)

1.82
(46.89)

0.75
(0.49)

1.68
(1.41)

Hepatic function abnormal 131 1.24
(1.03–1.49)

1.24
(5.43)

0.28
(0.01)

1.21
(1.01)

Pleural effusion 131 1.78
(1.47–2.15)

1.77
(36.92)

0.72
(0.44)

1.64
(1.36)

Cough 125 1.70
(1.40–2.05)

1.69
(29.64)

0.66
(0.37)

1.58
(1.30)

Hypothyroidism 121 0.76
(0.63–0.92)

0.76
(8.21)

-0.35
(-0.62)

0.78
(0.65)

Off label use 121 0.45
(0.38–0.54)

0.46
(75.84)

-1.05
(-1.31)

0.48
(0.40)

Asthenia 119 0.78
(0.64–0.94)

0.78
(6.92)

-0.33
(-0.60)

0.80
(0.66)

Nausea 116 0.63
(0.52–0.76)

0.63
(23.60)

-0.61
(-0.88)

0.66
(0.54)

Lung disorder* 113 2.54
(2.06–3.13)

2.53
(81.10)

1.13
(0.81)

2.18
(1.77)

Drug-induced liver injury* 112 3.83
(3.07–4.78)

3.81
(161.86)

1.56
(1.22)

2.96
(2.37)

Decreased appetite 111 0.60
(0.49–0.72)

0.60
(28.13)

-0.68
(-0.96)

0.62
(0.52)

Disease progression 110 0.80
(0.66–0.98)

0.80
(4.84)

-0.29
(-0.57)

0.82
(0.67)

Vomiting 109 0.91
(0.75–1.11)

0.91
(0.85)

-0.12
(-0.41)

0.92
(0.75)

Table 3 Signal strength of AEs of durvalumab at the PT level in FAERS database
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has always affected its clinical use [16]. We conducted a 
FAERS database-based analysis of AEs associated with 
durvalumab use to improve the systematic review of dur-
valumab-related AEs. To the best of our knowledge, this 
is the largest comprehensively study to report AEs for 
durvalumab through the FAERS database.

In our study, durvalumab associated with AEs such as 
death, radiation pneumonitis and pneumonitis, was con-
sistent as reported by Antonia et al. [13]. They suggested 
that death, radiation pneumonitis and other pneumonitis 
were expected outcome after definitive chemoradiother-
apy. A meta-analysis of ICI fatal AEs found that 35% of 
anti-PD-1/ anti-PD-L1-related deaths were due to pneu-
monitis [16]. This association established a link between 
the occurrence of AEs resulting in death and the devel-
opment of pneumonitis. Radiation pneumonitis is a pro-
cess of cell damage caused by ionizing radiation, in which 
various cytokines and their related pathways regulate and 
participate in the damage and post-damage repair [22]. 
Radiotherapy and ICI are important treatment methods 
for lung cancer, and studies have shown that radiotherapy 

combined with ICI can play a better role in the treat-
ment of lung cancer [23]. Compared with treatment 
alone, combination therapy significantly improves the 
efficacy, but can also cause pulmonary toxicity. Radiation 
treatment of lung tissue can lead to oxidative damage 
of DNA and proteins, induce the release of tumor anti-
gens and inflammatory factors, and lead to the aggrega-
tion of inflammatory cells and cytokines in the alveolar 
cavity and produce inflammatory response [24]. In addi-
tion, ICI enhances the anti-tumor immune response by 
inducing lymphocyte differentiation and up-regulating 
the levels of cytokines and autoantibodies, so that higher 
levels of immune cells and cytokines enter the lung tis-
sue treated with radiotherapy, which may cause damage 
to tumor cells and normal lung tissue at the same time 
[25–27]. Considering the existing lung conditions such 
as chronic obstructive pulmonary disease and pulmo-
nary fibrosis, individuals diagnosed with NSCLC might 
face an increased susceptibility to pneumonitis. We 
still need large-scale studies to confirm the relationship 
between the risk and role of the PD-1/ PD-L1 pathway 

Fig. 1 Time to onset of durvalumab-related AEs

 

PT Case
(n)

ROR
(95% CI)

PRR
(χ²)

IC
(IC025)

EBGM
(EBGM05)

Colitis 109 0.92
(0.75–1.12)

0.92
(0.69)

-0.11
(-0.40)

0.93
(0.76)

Anaemia 108 0.73
(0.60–0.89)

0.73
(9.94)

-0.41
(-0.70)

0.75
(0.62)

*, positive signal. The positive signal generation conditions were as follows: i) number of cases ≥ 3; ii) ROR 95% CI lower limit > 1; iii) PRR ≥ 2, χ²≥4; iv) IC025 > 0; v) 
EBGM05 > 2. Only the top 30 most frequent PTs are shown. PT, preferred term

Table 3 (continued) 
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in the development of pneumonitis [28]. Drug-induced 
liver injury has also been identified in previous studies. 
It has been reported that immunotherapy for metastatic 
cancer can be complicated by immune-related AEs in 
the liver, and acute hepatitis resulting from treatment is 
rare (3.5%) and in most cases mild. In patients receiv-
ing immunotherapy for metastatic cancer, liver biopsy is 
helpful in the diagnosis and assessment of the severity of 
liver injury if immune-mediated hepatitis develops [29].

The FAERS database is a spontaneous reporting system 
and due to its inherent limitations, spontaneous report-
ing is not restricted to health care professionals and con-
sumers can also provide relevant AEs reports, however 
the medical expertise of consumers is limited. In addi-
tion, some of the associated AEs may be controversial 
because the reported causality has not been proven.In the 
present study, there are still certain tasks that remained 
unaccomplished, such as performing a classification anal-
ysis of the AEs associated with durvalumab in a particu-
lar disease. Furthermore, on account of the limitations of 
the database, we are unable to ascertain whether there 
are any additional complications among the reported 
patients and whether these complications have a consid-
erable influence on the outcomes. Our findings provide 
an alert for future clinical use of durvalumab and direc-
tion for clinical trials. While vigilant surveillance and 
identification of these AEs in all populations is recom-
mended, future large-scale prospective trials are needed 
to confirm our findings and fully elucidate the underlying 
biologic mechanisms and risk factors of durvalumab in 
order to enhance risk management strategies.

Conclusion
The study revealed that durvalumab immunotherapy is 
associated with AEs including death, radiation pneu-
monitis, pneumonitis, metastases to the central nervous 
system, lung disorder and drug-induced liver injury. In 
clinical practice, it is crucial to be vigilant and prevent 
the occurrence of these AEs.
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