
A pharmacovigilance analysis 
of post-marketing safety of 
durvalumab
An-Ju Tan1,4, Wan-Ying Liu1,4, Jun-Li Lu1, Qing-Ying Tan2, Yu Yan1 & Dun-Chang Mo3

Durvalumab has demonstrated significant efficacy in several types of malignancies, while large-scale 
real-world safety studies remain limited. This study aimed to systematically evaluate the safety of 
durvalumab through data mining of the U.S. Food and Drug Administration Adverse Event Reporting 
System (FAERS). We extracted reports of durvalumab as the primary suspected drug from the FAERS 
database (January 2017 to June 2024). Four disproportionality analysis algorithms were used to 
detect signals between durvalumab and adverse events (AEs). Durvalumab was recorded in 10,120 
reports as the primary suspected drug. Of these, 43.6% of AEs occurred during the first month of 
treatment, with a median onset time of 40 days (IQR: 14–99 ). Among 181 potential signals, 64 were 
unexpected preferred terms not listed in the prescribing information, including cytokine release 
syndrome (CRS), pulmonary tuberculosis, radiation esophagitis, oesophageal fistula, oesophageal 
perforation, pleural effusion, pneumothorax, cerebral infarction, biliary tract infection, cholecystitis, 
psoriasiform dermatitis, portal vein thrombosis, acute cholangitis and pericarditis malignant. Serious 
adverse events accounted for 93.3% of cases. Males exhibited a significantly higher risk of experiencing 
serious outcomes compared to females (OR = 1.83, 95% CI: 1.52–2.19, P < 0.001). Older age groups 
demonstrated an elevated risk of severe outcomes relative to those under 65 years (65–74 years: 
OR = 1.52, 95% CI: 1.15-2.00, P = 0.003; ≥75 years: OR = 1.40, 95% CI: 1.02–1.92, P = 0.038). This study 
comprehensively assessed the safety of durvalumab and discovered potential new adverse event 
signals, which may provide critical support for risk identification and monitoring of durvalumab.
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Immune checkpoint inhibitors (ICIs) have revolutionized the treatment of cancer patients by modifying the 
interactions between T lymphocytes, antigen-presenting cells, and tumor cells. ICIs modify the immune system 
rather than directly target the cancer cells1,2. Since the approval of anti-cytotoxic T-lymphocyte-associated 
protein 4 (anti-CTLA-4) for the treatment of metastatic melanoma in 2011, antibodies targeting programmed 
death-1 (PD-1) and its ligand programmed death-ligand 1 (PD-L1) have also been successively approved for 
clinical cancer therapy3. These ICIs interfere with co-inhibitory signaling pathways, activate antitumor immune 
responses, and help the immune system clear cancer cells2.

Durvalumab, formerly MEDI-4736, is a highly selective human immunoglobulin (Ig)G1 monoclonal 
antibody with high affinity. It prevents PD-L1 from attaching to PD-1 and CD80, helping T cells to identify 

1Office of Drug Clinical Trials Institutions, The Third Affiliated Hospital of Guangxi Medical University, Nanning, 
Guangxi, China. 2Reproductive Medical Center, The Third Affiliated Hospital of Guangxi Medical University, Nanning, 
Guangxi, China. 3Department of Tumor Radiotherapy, The Third Affiliated Hospital of Guangxi Medical University, 
Dan-Cun Road No.13, Nanning, Guangxi, China. 4An-Ju Tan and Wan-Ying Liu contributed equally to this work. 
email: 18878713362@163.com

OPEN

Scientific Reports |        2025 15:16661 1| https://doi.org/10.1038/s41598-025-01583-1

www.nature.com/scientificreports

http://www.nature.com/scientificreports
http://crossmark.crossref.org/dialog/?doi=10.1038/s41598-025-01583-1&domain=pdf&date_stamp=2025-5-13


and kill tumor cells4. Due to the significant efficacy of durvalumab demonstrated in clinical trials, it was 
approved for immunotherapy of various advanced tumors: accelerated approval in May 2017 for platinum-
refractory metastatic urothelial carcinoma5; consolidation therapy for unresectable stage III NSCLC after 
chemoradiotherapy (PACIFIC trial, 2018)6, first-line treatment for extensive-stage SCLC (CASPIAN trial, 
March 2022)7, combination therapy with tremelimumab (Imjudo®) for unresectable hepatocellular carcinoma 
(HIMALAYA study, October 2022)8, and combination with gemcitabine/cisplatin for advanced biliary tract 
cancer (TOPAZ-1 trial, 2022)9,10.

With the growing number of approved indications, durvalumab is being used more extensively in clinical 
practice. Although it demonstrates a favorable safety profile compared to conventional chemotherapy, the agent 
carries risks of immune-related adverse events (irAEs) that can affect any organ system and lead to severe or 
fatal outcomes11. In the pivotal PACIFIC trial of stage III NSCLC, patients without progression after platinum-
based chemoradiotherapy received durvalumab consolidation therapy, which resulted in grade 3–4 AEs in 
29.9% of patients, with 15% discontinuing treatment and 4.4% mortality attributed to AEs12. Therefore, early 
identification and management of adverse drug reactions are essential to ensuring the safe use of durvalumab. 
Reported AEs encompass diverse manifestations including pneumonitis, endocrine disorders, gastrointestinal 
toxicity, hematological complications, and cardiovascular events12–18. Given that durvalumab has been 
commercially available for less than ten years, current safety evidence primarily originates from clinical trials 
limited by restricted sample sizes, stringent eligibility criteria, and underdetection of rare/long-term events. To 
address these knowledge gaps, this pharmacovigilance study systematically evaluates the post-marketing safety 
profile of durvalumab using data mining from the FAERS database.

Method
Data sources
This observational, retrospective pharmacovigilance investigation employed a disproportionality analysis to 
explore potential connections between durvalumab and reported AEs. Ethics approval was unnecessary for this 
investigation since the data downloaded did not include patient privacy. We extracted data from the FAERS 
database covering 30 quarterly data files (January 2017–June 2024).

Data processing
FAERS raw data were analyzed using SAS 9.4. Duplicate reports were resolved using the FDA-recommended 
method: (1) retaining the most recent FDA_DT for identical CASE IDs; (2) selecting higher PRIMARY IDs 
when CASE ID and FDA_DT are the same; (3) excluding reports listed in FDA quarterly deletion updates19. 
Durvalumab-related cases were identified through the PROD_AI and DRUGNAME fields using both generic 
name (durvalumab) and brand name (Imfinzi®). Only cases designating durvalumab as the “Primary Suspect” 
were included for exposure assessment. The preferred term (PT) from MedDRA(version 27.0) was used to code 
AEs in the FAERS database.

Data analysis
A disproportionality analysis determined the proportion of AEs between a particular drug and all other 
drugs. Four disproportionality analysis algorithms were employed to detect potential AE signals associated 
with durvalumab, including the reporting odds ratio (ROR)20, proportional reporting ratio (PRR)21, Bayesian 
confidence propagation neural network (BCPNN)22, and multi-item gamma Poisson shrinker (MGPS)23. All 
algorithms were based on a fourfold Table19. The combination of these four algorithms overcomes the limitations 
of individual methods and improves result reliability. AE signals were generated when meeting the criteria of all 
four algorithms simultaneously. Equations and thresholds for the algorithms are detailed in Table 1. Given that 
the primary indications for durvalumab are unresectable stage III non-small cell lung cancer (NSCLC), extensive-
stage small cell lung cancer (ES-SCLC), metastatic biliary tract cancer (BTC), and unresectable hepatocellular 
carcinoma (uHCC), it is predominantly used in advanced malignancies. To minimize confounding by disease 
progression, AE signals plausibly linked to tumor progression (malignant neoplasm progression, central nervous 
system metastases, hepatic metastases, osseous metastases, recurrence of non-small cell lung carcinoma, and 
metastases to specified anatomical sites) were excluded. Corresponding preferred terms (PTs) were removed 
from analysis. A flowchart of data processing is provided in Fig. 1.

AEs that were life-threatening or resulted in hospitalization, disability, or death were classified as serious 
adverse events (SAEs). The proportion of SAEs was calculated by dividing the number of SAEs by the total AE 
count. Reports were stratified into SAE and non-SAE groups to assess the impact of age and gender on severe 
outcomes.To ensure analytical accuracy, reports with missing values for sex or age were excluded. Pearson’s chi-
square test was used to compare SAE incidence24. Risk associations were quantified using odds ratios (OR) with 
95% confidence intervals (CI). All analyses were performed in IBM SPSS Statistics v22.0 (IBM Corp., Armonk, 
NY, USA); P-value < 0.05 was considered statistically significant.

Time-to-onset (TTO) was defined as the interval between the initiation of durvalumab therapy and the 
occurrence of adverse events (AEs). Reports with invalid data or missing/incomplete dates were excluded from 
the analysis. The median and interquartile range (IQR) were used to characterize TTO in this study.

Results
Basic characteristics of AEs
Between Q1 of 2017 and Q2 of 2024, 10,781,117 AE reports were retrieved from the FAERS database, among 
which 10,120 reports (0.1%) listed durvalumab as the primary suspected drug. Demographic and clinical details 
are summarized in Table 2. Gender information was available for 8,580 patients, with a male predominance 
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(56.9%) compared to females (27.9%). Excluding reports with missing age data, AEs primarily occurred in older 
patients (≥ 65 years, n = 4,067, 40.2%). The most frequent indication for durvalumab use was non-small cell lung 
cancer (34.5%). Japan reported the highest number of AE cases (n = 2,763, 27.3%), followed by the United States 
(n = 2,223, 22.0%) and China (n = 1,214, 12.0%). Regarding outcomes, the most common were hospitalization/
prolonged hospitalization (n = 3,389, 33.5%), death (n = 3,089, 30.5%), and life-threatening events (n = 851, 8.4%). 
A total of 9,444 reports were classified as serious, representing 93.3% of all reports. Additionally, approximately 
71.9% of AEs were reported by healthcare professionals (physicians/pharmacists), suggesting high credibility of 
these reports.

Signal detection at the system organ class level
In this study, AEs occurred across 27 system organ classes (SOCs); however, significant disproportionality 
signals were identified in 21 SOCs. The top 5 SOCs by AE frequency were: general disorders and administration 
site conditions (17.1%), respiratory/thoracic/mediastinal disorders (12.0%), neoplasms (benign/malignant/
unspecified) (9.4%), investigations (7.1%), and gastrointestinal disorders (7.0%) (Table  3). The AEs in these 
SOC categories are consistent with those listed in the prescribing information of durvalumab and are frequently 
reported in patients treated with this drug.

Signal detection at the PT level
Using four disproportionality analysis algorithms, we detected 223 significant signals that consistently met the 
predefined threshold criteria across all algorithms. After excluding signals potentially attributable to disease 
progression, 181 signals were retained. The five most frequent signals were: death (n = 1,848), radiation 
pneumonitis (n = 707), pneumonitis (n = 556), interstitial lung disease (n = 237), and decreased neutrophil count 
(n = 227) (Table 4).

Among the 181 signals, 64 unexpected PTs—defined as adverse events not documented in the prescribing 
information of durvalumab—were identified (Supplementary Table 1), including pulmonary tuberculosis (n = 10; 
ROR = 6.22), cytokine release syndrome (n = 54; ROR = 5.35), radiation oesophagitis (n = 20; ROR = 145.09), 
oesophageal perforation (n = 4; ROR = 10.29), and oesophageal fistula (n = 4; ROR = 29.78).

Algorithms Calculation formulas Threshold

ROR a ≥ 3 ,95%CI > 1

PRR a ≥ 3, PRR ≥ 2, χ2≥ 4,

BCPNN IC025 > 0

MGPS EBGM05 > 2

Table 1.  Formulas and thresholds for the four methods ROR, PRR, BCPNN and MGPS. Abbreviation: ROR, 
reporting odds ratio; PRR, proportional reporting ratio; BCPNN, bayesian confidence propagation neural 
network; MGPS, multi-item gamma Passion shrinker. χ2, chi-squared; IC, information component; IC025, 
the lower limit of the 95% one-sided CI, of the IC; EBGM, empirical Bayesian geometric mean; CI, confidence 
interval; EBGM05, the lower 95% onesided CI, of EBGM. Equation: a, number of reports containing both the 
target drug and the target adverse events; b, number of reports containing the target adverse drug reaction with 
other medications (except the target drug); c, number of reports containing the target drug with other adverse 
events (except the target adverse events); d, number of reports containing other medications and other adverse 
events.
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Time to onset analysis
The time to onset of AEs for durvalumab was gathered from the database. Among the 3,719 AEs ( 3719/10120, 
36.7%) with available time data, the median onset time was 40 days (IQR 14–99). Most AEs occurred during the 
first month (n = 1,623; 43.6%) and the second month (n = 686; 18.5%) after treatment initiation(Fig. 2.)

Serious vs. non-serious reports
In our study, serious adverse events (SAEs) were recorded in 9,444 reports (93.3%). Men accounted for a higher 
proportion of SAE cases than women (68.0% vs. 32.0%). Compared to females, males exhibited a significantly 
higher likelihood of SAEs (OR = 1.83, 95% CI: 1.52–2.19, P < 0.001). Additionally, patients in older age groups 
demonstrated an increased risk of SAEs compared to those under 65 years (65–74 years: OR = 1.52, 95% CI: 
1.15-2.00, P = 0.003; ≥75 years: OR = 1.40, 95% CI: 1.02–1.92, P = 0.038), as shown in Table 5.

Discussion
The use of durvalumab in clinical settings has increased. Due to its mechanism of action, durvalumab is 
associated with irAEs, some of which can be life-threatening. Currently, most safety data originate from clinical 
trials or isolated case reports25–27, which might offer only a limited perspective on potential safety issues. This 
study conducted a large-scale real-world pharmacovigilance research, comprehensively evaluating the safety 
profile of durvalumab based on the FAERS database system.

Among the 181 signals, pneumonia, interstitial lung disease, febrile neutropenia, decreased platelet count, 
hypothyroidism, colitis, immune-mediated lung disease, myocarditis, and adrenal insufficiency were frequently 
reported in patients treated with durvalumab. These adverse events have also been documented in the drug’s 
prescribing information and observed in prior clinical trials, including PACIFIC6, CASPIAN7, TOPAZ-19, and 
HIMALAYA8 studies. Among the 181 signals, death emerged as the most frequently reported event (n = 1,848; 
ROR = 5.02), representing 8.73% (1,848/21,164) of all AEs. After the exclusion of missing data, the median time 

Fig. 1.  Flowchart of identification of positive signals associated with durvalumab from FAERS between Q1 of 
2017 and Q2 of 2024.
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Characteristics Report number, n Report proportion, %

Number of reports 10,120

Gender

Female 2820 27.9

Male 5760 56.9

Unknown or missing 1540 15.2

Age (years)

<18 4 0.0

18 ≤ and<45 198 2.0

45 ≤ and<65 2381 23.5

≥ 65 4067 40.2

Unknown 3470 34.3

Median age (Q1,Q3) 68.00 (60.00,73.35)

Major indication (Top six)

Non-small cell lung cancer 3488 34.5

Small cell lung cancer 1321 13.1

Hepatocellular carcinoma 522 5.2

Lung neoplasm malignant 463 4.6

Bile duct cancer 458 4.5

Not Specified 1874 18.5

Reporting country (Top Five)

Japan 2763 27.3

America 2223 22.0

China 1214 12.0

Canada 683 6.8

France 630 6.2

Serious outcome

Hospitalization - Initial or Prolonged 3389 33.5

Death 3089 30.5

Life-Threatening 851 8.4

Disability 210 2.1

Required Intervention to Prevent Permanent Impairment/Damage 11 0.1

Congenital Anomaly 6 0.1

Other 4857 48.0

Report year

2017 178 1.8

2018 621 6.1

2019 1037 10.2

2020 1876 18.5

2021 1324 13.1

2022 1290 12.8

2023 2219 21.9

2024 1575 15.6

Reported Person

Physician 6112 60.4

Consumer 1746 17.3

Pharmacist 1164 11.5

Lawyer 1 0.0

Other health-professional 140 1.4

Not Specified 957 9.5

The tine to onset (days)

0–30 1623 16.0

31–60 686 6.8

61–90 401 4.0

91–180 550 5.4

181–360 336 3.3

≥ 360 123 1.2

Continued
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from treatment initiation to death was 75 days (IQR: 26–157), with a median patient age of 67 years (IQR: 60–
73). Due to confounding factors such as disease severity and combined medications, it is difficult to determine 
whether death are related to durvalumab. Given that durvalumab is mainly used for advanced malignancies, 
where baseline mortality is high, deaths during treatment may be reported regardless of whether they are directly 
related to the drug, potentially leading to false positive signals.

It is important to highlight that among these 181 signals, 64 were not included in the current prescribing 
information of durvalumab, such as pulmonary tuberculosis, cytokine release syndrome, radiation oesophagitis, 
oesophageal fistula, and oesophageal perforation. These findings are important as they contribute to a deeper 
understanding of the safety profile of durvalumab and identify previously unrecognized risks requiring requiring 
focused monitoring and further investigation.

We observed a significant association between durvalumab and overreporting of pulmonary tuberculosis 
(n = 10, ROR = 6.22; PRR = 6.21; χ²=43.49; IC025 = 1.20; EBGM05 = 3.32). No published clinical studies or 
observational studies have reported tuberculosis reactivation associated with durvalumab. However, However, 
several cases of tuberculosis reactivation linked to PD-1/PD-L1 inhibitors have been documented28,29. An 87-year-
old Chinese patient receiving pembrolizumab (2 mg/kg) for recurrent Hodgkin’s lymphoma developed fever and 
weight loss after the fifth cycle. Mycobacterium tuberculosis was detected in sputum culture. Despite anti-TB 
treatment, pembrolizumab was discontinued due to persistent active tuberculosis (no prior immunosuppressive 
therapy)30. A Japanese patient with advanced NSCLC developed active pulmonary tuberculosis after eight cycles 
of nivolumab, despite no prior immunocompromised status31. Preclinical studies in TB-infected mice showed 
that PD-1-deficient mice had shorter survival than wild-type mice due to excessive inflammatory responses 
and extensive focal necrosis31. Severe immunoinflammatory damage may be the cause of death. Without 
PD-1 mediated inhibition, CD4 T cells do not control TB but promote TB development32,33. The reactivation 
mechanism remains unclear, but PD-1/PD-L1 blockade enhances inflammatory cytokine release (e.g., IFN-γ, 
TNF-α), which may disrupt extracellular matrix and facilitate M. tuberculosis growth34. These findings suggest 

System Organ Class (SOC) Number of potential signals number of cases Proportion of AEs (%)

General disorders and administration site conditions 10 3615 17.1

Respiratory, thoracic and mediastinal disorders 30 2532 12.0

Neoplasms benign, malignant and unspecified (incl cysts and polyps) 47 1996 9.4

Investigations 24 1509 7.1

Gastrointestinal disorders 20 1486 7.0

Infections and infestations 24 1374 6.5

Injury, poisoning and procedural complications 7 1357 6.4

Nervous system disorders 16 969 4.6

Blood and lymphatic system disorders 9 915 4.3

Hepatobiliary disorders 22 823 3.9

Skin and subcutaneous tissue disorders 7 770 3.6

Musculoskeletal and connective tissue disorders 8 656 3.1

Cardiac disorders 10 646 3.1

Metabolism and nutrition disorders 4 587 2.8

Endocrine disorders 20 484 2.3

Renal and urinary disorders 3 366 1.7

Vascular disorders 7 330 1.6

Immune system disorders 3 195 0.9

Eye disorders 2 188 0.9

Reproductive system and breast disorders 1 27 0.1

Congenital, familial and genetic disorders 2 18 0.1

Table 3.  Reports of durvalumab at the SOC level.

 

Characteristics Report number, n Report proportion, %

NotSpecified 6401 63.3

Median time to onset (Q1,Q3) 40.00(14.00,99.00)

Serious or non-serious reports

Serious 9444 93.3%

Non-Serious 676 6.7%

Table 2.  Clinical characteristics of adverse events with durvalumab as the primary suspected drug (January 
2017 to June 2024).

 

Scientific Reports |        2025 15:16661 6| https://doi.org/10.1038/s41598-025-01583-1

www.nature.com/scientificreports/

http://www.nature.com/scientificreports


Preferred term (PT) Report number ROR(95%CI) PRR(χ2) IC(IC025) EBGM(EBGM05)

Death 1848 5.02(4.77–5.28) 4.28(4840.50) 2.09(2.02) 4.27(4.06)

Radiation pneumonitis 707 1136.16(1021.88-1263.21) 1056.85(374254.25) 9.05(8.11) 530.79(477.40)

Pneumonitis 556 43.72(40.08–47.7) 41.38(21116.08) 5.32(5.09) 39.87(36.54)

Interstitial lung disease 237 10.64(9.35–12.11) 10.41(2001.95) 3.37(3.12) 10.32(9.07)

Neutrophil count decreased 227 11.74(10.29–13.40) 11.50(2157.33) 3.51(3.25) 11.39(9.98)

Febrile neutropenia 194 6.17(5.35–7.12) 6.07(820.36) 2.60(2.35) 6.05(5.24)

Platelet count decreased 177 3.51(3.03–4.08) 3.47(311.75) 1.79(1.55) 3.46(2.98)

Myelosuppression 163 9.97(8.54–11.65) 9.83(1282.68) 3.28(2.98) 9.75(8.34)

Hepatic function abnormal 142 8.81(7.46–10.40) 8.70(961.01) 3.11(2.79) 8.63(7.31)

Pleural effusion# 141 5.53(4.68–6.53) 5.46(512.76) 2.44(2.15) 5.44(4.61)

Hypothyroidism 127 8.94(7.50-10.66) 8.84(877.43) 3.13(2.79) 8.78(7.36)

Lung disorder 118 5.19(4.32–6.22) 5.14(392.12) 2.36(2.04) 5.12(4.27)

Colitis 116 6.27(5.22–7.54) 6.21(505.29) 2.63(2.30) 6.18(5.15)

Drug-induced liver injury 115 7.11(5.91–8.55) 7.04(592.98) 2.81(2.46) 7.00(5.82)

Respiratory failure# 102 3.37(2.77–4.09) 3.34(167.39) 1.74(1.42) 3.33(2.74)

Liver disorder 85 4.47(3.61–5.54) 4.44(226.36) 2.15(1.78) 4.43(3.58)

Myocarditis 78 13.35(10.67–16.70) 13.25(873.28) 3.71(3.18) 13.10(10.47)

Immune-mediated lung disease 73 75.83(59.76–96.22) 75.29(4997.92) 6.14(4.83) 70.38(55.46)

Immune-mediated enterocolitis# 72 39.78(31.41–50.37) 39.50(2605.68) 5.25(4.31) 38.12(30.11)

Pulmonary toxicity 72 20.37(16.12–25.74) 20.23(1292.04) 4.31(3.64) 19.87(15.73)

Adrenal insufficiency 63 10.36(8.08–13.29) 10.30(524.36) 3.35(2.79) 10.21(7.96)

Cholangitis 63 23.05(17.94–29.60) 22.91(1292.52) 4.49(3.71) 22.45(17.48)

Hyperthyroidism 62 8.97(6.98–11.53) 8.92(432.80) 3.15(2.61) 8.86(6.89)

Cytokine release syndrome# 54 5.35(4.09-7.00) 5.33(189.22) 2.41(1.91) 5.31(4.06)

Pneumothorax# 53 7.13(5.44–9.34) 7.09(275.81) 2.82(2.27) 7.05(5.38)

Haemoptysis# 49 3.93(2.97–5.21) 3.92(106.28) 1.97(1.47) 3.91(2.95)

Myositis 48 13.17(9.90-17.51) 13.11(530.58) 3.70(2.96) 12.96(9.74)

Myasthenia gravis 48 12.50(9.40-16.62) 12.44(499.44) 3.62(2.91) 12.31(9.26)

Hepatitis 46 4.26(3.18–5.69) 4.24(113.64) 2.08(1.56) 4.23(3.16)

Diabetic ketoacidosis 46 3.60(2.69–4.81) 3.58(85.52) 1.84(1.34) 3.58(2.68)

Pericardial effusion# 39 3.87(2.82–5.30) 3.86(82.28) 1.94(1.39) 3.85(2.81)

Immune-mediated hepatic disorder 39 38.94(28.27–53.63) 38.79(1385.59) 5.23(3.83) 37.46(27.20)

Cerebral infarction# 38 3.74(2.71–5.14) 3.73(75.57) 1.89(1.33) 3.72(2.70)

Pneumonia bacterial 36 7.64(5.50-10.61) 7.62(205.58) 2.92(2.21) 7.57(5.45)

Blood creatine phosphokinase increased# 33 3.43(2.44–4.83) 3.42(56.45) 1.77(1.18) 3.41(2.42)

Immune-mediated hepatitis 31 28.28(19.79–40.43) 28.20(792.40) 4.78(3.39) 27.50(19.24)

Type 1 diabetes mellitus 30 11.29(7.87–16.19) 11.26(277.57) 3.48(2.55) 11.15(7.78)

Hypophysitis 27 21.39(14.61–31.32) 21.33(513.07) 4.39(3.06) 20.93(14.30)

Thyroiditis 26 16.05(10.89–23.66) 16.01(360.63) 3.98(2.79) 15.79(10.72)

Immune-mediated myocarditis 26 36.70(24.81–54.28) 36.60(870.54) 5.15(3.39) 35.42(23.95)

Immune thrombocytopenia 26 5.83(3.97–8.58) 5.82(103.29) 2.53(1.74) 5.79(3.94)

Pneumocystis jirovecii pneumonia 25 4.30(2.90–6.37) 4.29(62.83) 2.10(1.36) 4.28(2.89)

Encephalitis autoimmune 25 24.97(16.79–37.15) 24.91(560.79) 4.61(3.11) 24.37(16.38)

Haematotoxicity 25 5.59(3.77–8.28) 5.58(93.46) 2.47(1.67) 5.55(3.75)

Enterocolitis# 25 8.82(5.95–13.09) 8.80(171.59) 3.13(2.18) 8.74(5.89)

Organising pneumonia 24 9.76(6.53–14.60) 9.74(186.61) 3.27(2.26) 9.66(6.46)

Eastern Cooperative Oncology Group performance status worsened 23 28.90(19.09–43.74) 28.83(601.71) 4.81(3.12) 28.10(18.56)

Liver abscess# 23 15.01(9.94–22.67) 14.98(295.99) 3.89(2.64) 14.79(9.79)

Thyroid disorder 23 3.19(2.12–4.80) 3.18(34.37) 1.67(0.95) 3.18(2.11)

Pemphigoid 22 5.55(3.65–8.44) 5.54(81.39) 2.46(1.60) 5.51(3.62)

Table 4.  The top 50 AE signals of durvalumab ranked by the number of cases. ROR: reporting odds ratio, CI: 
confdence interval; PRR: proportional reporting ratio, χ2, chi-squared; IC: information component, IC025, the 
lower limit of the 95% one-sided CI of the IC; EBGM, empirical Bayesian geometric mean. EBGM05, the lower 
95% onesided CI of EBGM. *Unexpected adverse events of durvalumab.
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durvalumab may increase tuberculosis risk. Clinicians should monitor for TB in patients receiving durvalumab, 
particularly those with positive interferon-gamma release assay (IGRA) results.

Another unexpected PT of durvalumab is CRS, (n = 54; ROR = 5.35; PRR = 5.33, χ2 = 189.22; IC025 = 1.91; 
EBGM05 = 4.06). CRS is an acute systemic inflammatory syndrome characterized by fever and multiple 
organ dysfunction. While most strongly associated with chimeric antigen receptor T (CAR-T) cell therapy, 
CRS may also occur with bispecific T cell engagers (BiTEs), immune checkpoint inhibitors (ICIs), other 
immunotherapies, or even severe infections35. Although CRS is rarely reported in durvalumab clinical trials, 
other ICIs have documented similar events. In a phase 3 trial comparing nivolumab-ipilimumab combination 
versus pembrolizumab (both with platinum-based chemotherapy) in untreated advanced NSCLC, CRS 
occurred in 5/148 patients (3.4%) in the nivolumab-ipilimumab arm36. A retrospective study by Tay et al. found 
25 cases (4.6%) of ICI-induced CRS among 539 ICI-treated patients, involving pembrolizumab, nivolumab, 
and ipilimumab37. CRS manifestations range from mild symptoms to life-threatening or fatal outcomes38.By 
overstimulating the immune system to overcome the inhibitory signals of cancer cells, ICIs can result in both 
on-target autoimmune toxicity (when the targeted tumor antigen is on host non-cancer cells) and off-target 
cytokine-associated toxicity(CRS)39.Combined with the above evidence, durvalumab may be associated with an 
increased risk for CRS. Since CRS is characterized by various inflammatory symptoms and indicators, most of 
which are non-specific, diagnosing it can be challenging39.Therefore, clinicians should maintain high vigilance 
for CRS in patients receiving durvalumab, given its potential mortality risk.

Among the 64 unexpected PTs, we found PTs related to oesophageal toxicity, including radiation oesophagitis 
(n = 20; ROR = 145.09; PRR = 144.81, χ²=2514.24; IC025 = 3.51; EBGM05 = 79.94), oesophageal fistula (n = 4; 
ROR = 29.78; PRR = 29.77, χ²=108.20; IC025 = 0.82; EBGM05 = 10.73), and esophageal perforation (n = 4; 
ROR = 10.29; PRR = 10.28, χ²=33.20; IC025 = 0.54; EBGM05 = 3.81). Although reports of oesophageal toxicity 
associated with durvalumab are rare, similar adverse reactions have been documented in the literature for other 
ICIs. A retrospective study by Kavea Panneerselvam et al. analyzed patients who developed esophagitis after ICI 
treatment at The University of Texas MD Anderson Cancer Center between June 2011 and January 2020, excluding 

Serious
/Non-serious, n P-value OR(95%CI)

Gender

Famale (Reference) 2589/231
P < 0.001

-

Male 5492/268 1.83(1.52–2.19)

Age Group, years

< 65 (Reference) 2450/133 -

65–74 2456/88 P = 0.003 1.52(1.15−2.00)

≥ 75 1466/57 P = 0.038 1.40(1.02–1.92)

Table 5.  Comparison of patient sex and age between serious and non-serious reports. OR: Odds Ratio. CI: 
Confidential Interval.

 

Fig. 2.  Time to onset of AEs with durvalumab as the primary suspected drug.
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cases with other definitive etiologies. Among 657 consecutive patients undergoing esophagogastroduodenoscopy 
(EGD), 21 (3%) were identified as having ICI-associated esophagitis40. A case involved a 69-year-old patient 
with recurrent supraglottic laryngeal squamous cell carcinoma and lung metastases who developed dysphagia, 
grade 4 oropharyngeal mucositis, and esophagitis after 14 cycles of pembrolizumab, leading to treatment 
discontinuation41. Due to the low incidence of such events, their pathogenesis remains poorly understood. 
Among 28 reports of oesophageal toxicity, including 20 cases in lung cancer and 4 in esophageal squamous 
cell carcinoma, radiotherapy is commonly used to treat these cancers. However, thoracic or head-and-neck 
radiation itself increases oesophagitis risk. Given the uncertainty regarding prior radiotherapy exposure, the 
potential combined effect of durvalumab and radiation cannot be excluded. Physicians should closely monitor 
oesophageal toxicity risk when administering combination therapy.

The study demonstrated that 43.6% of AEs occurred during the first month of durvalumab treatment, 
highlighting the need for enhanced clinical monitoring during this period. Early detection and timely 
intervention are essential to mitigate potential harm. Notably, male patients and those aged ≥ 65 years showed a 
significantly higher risk of serious adverse events (SAEs). Given this elevated risk, proactive monitoring should 
be prioritized in these high-risk populations.

When conducting AE signal detection based on spontaneous reporting systems (SRS), the selection of a 
comparator is crucial. The principle of signal detection algorithms is primarily based on disproportionality 
analysis, which indicates that an AE signal is detected when the frequency of the target AE for the target drug 
exceeds that of the target AE for other drugs (background data) in the entire database, reaching a certain 
threshold. During the data analysis process, we initially selected AE reports of nine ICIs marketed in the 
United States from the FAERS database as the comparator. However, compared to using “all other drugs” as the 
comparator, this class-restricted approach faileded to detect signals of class-specific ADRs (e.g., hypothyroidism, 
hyperthyroidism, immune-mediated myocarditis, immune-mediated hepatitis, and thyroiditis) due to shared 
toxicity profiles among ICIs. To ensure the most comprehensive signal detection, we ultimately adopted “all 
other drugs” as the comparator.

This study has several limitations. First, disproportionality analyses detect drug-event reporting imbalances 
but cannot establish causality between durvalumab and AEs. Prospective controlled studies are needed to 
confirm findings. Second, the total number of durvalumab-treated patients is unknown, we were unable to 
calculate absolute incidence rates of AEs. Third, we analyzed 54 cases with cytokine release syndrome (CRS) 
as the primary term (PT), where combination therapy predominated: Durvalumab monotherapy (n = 2), 
Durvalumab + tremelimumab (n = 20), Durvalumab + tremelimumab + chemotherapy (n = 24), and Durvalumab 
combined with other symptomatic treatment drugs (n = 8). No CAR-T combination cases were reported. 
The influence of CAR-T cell therapy could be excluded, while the frequent combination of tremelimumab, 
chemotherapy, and symptomatic treatment drugs may introduce potential confounding effects on the 
attribution of CRS. Finally, of the 64 unexpected signals identified, only pulmonary tuberculosis, CRS, radiation 
esophagitis, esophageal fistula, and esophageal perforation underwent discussion. The remaining signals—
including pleural effusion, respiratory failure, pneumothorax, cerebral infarction, biliary tract infection, 
cholecystitis, psoriasiform dermatitis, venous thrombosis of the limb, portal vein thrombosis, acute cholangitis 
and pericarditis malignant—represent clinically relevant safety concerns that warrant further investigation to 
elucidate their potential association with durvalumab.

Conclusion
This study comprehensively evaluated the safety profile of durvalumab using a large-scale real-world 
pharmacovigilance database. Through disproportionality analysis, 181 potential safety signals were identified, 
including 64 unexpected preferred terms (PTs) not documented in the prescribing information, such as cytokine 
release syndrome, pulmonary tuberculosis, radiation oesophagitis, and esophageal fistula. However, further 
clinical validation is required to confirm these findings. Continuous real-world monitoring of the safety profile 
of durvalumab remains essential.

Data availability
Publicly available datasets were analyzed in this study. All data come from the FAERS database, which is availa-
ble at https://fis.​fda.gov/exte​nsions/FPD-Q​DE-FAERS/FP​D-QDE-FAERS.html.
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