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Abstract
Background  An increasing number of clinical studies have highlighted the use of atezolizumab in tumor 
immunotherapy. However, There is still a lack of comprehensive research on its associated adverse events (AEs). To 
improve our understanding of its toxicological profile and to provide valuable clinical insights regarding into the 
effectiveness of immunotherapy, this study utilized data from the US Food and Drug Administration Adverse Event 
Reporting System (FAERS) to conduct a retrospective analysis of AEs linked to atezolizumab.

Methods  We extracted the reports of AEs related to atezolizumab from the FAERS database from the first quarter of 
2004 to the first quarter of 2024. We quantified them using the reporting odds ratio (ROR) and proportional reporting 
ratio (PRR), along with chi-square value (χ²), and conducted systematic classification of the AE signal mining results 
through SAS 9.4 software.

Results  A total of 19,563 valid reports were incorporated, involving 20 distinct system organ class categories. The AEs 
related to atezolizumab, reported at the preferred term level, mainly encompassed anemia [ROR 2.33, 95% confidence 
interval (CI) lower limit 2.09, PRR 2.31, χ² 255.977], febrile neutropenia (ROR 2.81, 95% CI lower limit 2.50, PRR 2.79, χ² 
333.586), neutrophil count decreased (ROR 2.14, 95% CI lower limit 1.89, PRR 2.13, χ² 150.688), white blood cell count 
decreased (ROR 2.35, 95% CI lower limit 2.03, PRR 2.34, χ² 136.673), sepsis (ROR 2.21, 95% CI lower limit 1.91, PRR 2.20, 
χ² 117.741), alanine aminotransferase increased (ALT) (ROR 2.86, 95% CI lower limit 2.44, PRR 2.85, χ² 180.031), and 
aspartate aminotransferase increased (AST) (ROR 2.79, 95% CI lower limit 2.38, PRR 2.78, χ² 170.955).

Conclusions  Apart from various degrees of hepatotoxicity, such as increased ALT and AST, the immune-related 
hematological toxicity of atezolizumab should also be noted. In clinical practice, healthcare providers should always 
be vigilant for the occurrence of such medication-related AEs and take measures to enhance the safety of clinical 
medication use.
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Introduction
Malignant tumor is one of the crucial factors threat-
ening human health. It is projected that there will be 
2,001,140 new cancer cases and 611,720 cancer deaths 
in the United States in 2024 [1]. Malignant tumors have 
severely affected the quality of human life and are com-
mon diseases that pose a serious threat to human health. 
Currently, the main approaches for treating tumors 
encompass surgical treatment, radiotherapy, and phar-
macotherapy. Pharmacotherapy includes chemotherapy, 
targeted therapy, and immune checkpoint inhibitor (ICI) 
therapy, among others. ICIs have entered medical prac-
tice and emerged as one of the significant immunothera-
pies. Among ICIs, the most extensively utilized targets 
are cytotoxic T lymphocyte-associated molecule-4, pro-
grammed cell death receptor-1 (PD-1), and programmed 
cell death ligand-1 (PD-L1) [2]. PD-L1 binds to its recep-
tor on activated T cells, inhibiting anti-tumor immunity 
by suppressing the activation signals of T cells. Antibody-
based PD-L1 inhibitors can induce durable tumor remis-
sion in patients with multiple cancers [3]. A considerable 
number of clinical trials have evidenced the remarkable 
efficacy of PD-1/PD-L1 inhibitors in the treatment of 
recurrent, metastatic or unresectable tumors, such as 
squamous cell carcinoma of the head and neck, hepato-
cellular carcinoma, and esophageal squamous cell carci-
noma, etc. [4–6]. As a potent weapon in addressing the 
issue of cancer, a large number of PD-1/PD-L1 inhibitors 
have been marketed and put into clinical application [7].

Atezolizumab (MPDL3280A) is a humanized immuno-
globulin G1 monoclonal antibody targeting PD-L1, which 
can prevent PD-L1 from interacting with PD-1 and B7-1 
(CD80), thereby reversing the suppression of T cells [8]. 
Clinical trials have confirmed that atezolizumab has a 
remarkable effect on improving the prognosis of patients 
with unresectable hepatocellular carcinoma or non-small 
cell lung cancer [9, 10]. However, there are also research 
reports on the adverse events (AEs) that emerged during 
the treatment of patients with unresectable hepatocel-
lular carcinoma using atezolizumab plus bevacizumab, 
such as proteinuria (25% at grade 1–2, 4% at grade 3–4), 
hypertension (16% at grade 1–2, 12% at grade 3–4), 
aspartate aminotransferase (AST) increased (11% at 
grade 1–2, 5% at grade 3–4), fatigue (15% at grade 1–2, 
2% at grade 3–4), and so on [11]. While in non-small cell 
lung cancer patients undergoing atezolizumab treatment, 
the most frequent AEs encompass decreased appetite, 
dyspnoea, pyrexia, nausea, pneumonia, and so on [12]. 
Due to diverse AEs, patients are sometimes compelled to 
alter the medication dosage, interrupting the treatment, 
or withdrawing from it, thereby failing to reach the antic-
ipated therapeutic targets [9, 10]. The safety concerns 
related to the use of atezolizumab have impeded its appli-
cation in clinical setting. Currently, there is a dearth of 

comprehensive validation of all its potential AEs. Study-
ing the toxicity and the spectrum of AEs of atezolizumab 
is of paramount importance for its clinical use.

The US Food and Drug Administration Adverse Event 
Reporting System (FAERS) database is intended to dis-
cern potential associations between medications and AEs 
during post-marketing medication safety surveillance. 
In light of the inherent limitations of clinical trials, the 
spontaneous reporting system has been utilized for phar-
macovigilance to assess the safety of suspected AEs and 
has made substantial contributions to signal detection. 
We carried out a thorough search of FAERS in an attempt 
to present a comprehensive summary of the clinical AEs 
of atezolizumab and provide valuable clinical information 
for the outcomes of immunotherapy, while also offering 
personalized treatment plans for patients.

Methods
Data source
Data mining uses the original data from the FAERS data-
base on the FDA website, which has been publicly avail-
able since the first quarter of 2004. The data is updated 
and released quarterly, and the study downloaded the 
original ASCII data package for data mining and statis-
tical analysis. Since the database collects data through 
voluntary reporting, there are some duplicate reports or 
reports that have been withdrawn/deleted in the data-
base; therefore, the official guidance document of the 
FDA provides rules for data deduplication and a list of 
reports to be deleted. This study strictly follows the offi-
cial guidance document on the FDA website for data 
cleaning. The data cleaning rules are as follows: First, 
duplicate reports are removed according to the recom-
mended method by the FDA, using the DEMO table’s 
PRIMARYID, CASEID, and FDA_DT fields. The reports 
are sorted by CASEID, FDA_DT, and PRIMARYID, and 
reports with the same CASEID are retained with the 
largest FDA_DT value; if there are reports with the same 
CASEID and FDA_DT, those with the largest PRIMA-
RYID value are retained. Second, starting from the first 
quarter of 2019, each data package includes a deletion 
report list, and after initial deduplication, any duplicate 
reports are removed. Reports are then removed based on 
the CASEID in the deletion report list.

Provide the data documentation from the FAERS data-
base for the period from the first quarter of 2004 to the 
first quarter of 2024, including demographic information, 
medication use information, reaction terms, suspected 
medication treatment start and end dates, patient out-
comes, reporting source, indications for use, and deleted 
cases. Import the data into SAS 9.4 software, deduplicate 
it, and select the reports where the medication name is 
“ATEZOLIZUMAB” as the primary suspect (PS) medica-
tion. In the database, each patient (one report) will have 
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a unique PS medication. When determining the target 
medication population, only consider the medication that 
is the patient’s PS medication. If the target medication is 
the patient’s PS medication in the analysis background 
database, then include the patient in the target medica-
tion population. Other patients should be included in the 
other medication population.

The results are matched to the preferred term (PT) of 
the Medical Dictionary for Regulatory Activities (Med-
DRA) AEs terminology set, and then mapped to the sys-
tem organ class (SOC).

Categorical variables are presented in terms of frequen-
cies and proportions, whereas continuous variables are 
characterized by their median, interquartile range (IQR), 
and total range. The classification of an AE or suspected 
AE as “serious” is based on various factors such as patient 
outcomes, including death, life-threatening situations, 
hospitalization, disability or permanent damage, con-
genital anomaly or birth defect, required interventions 
to prevent permanent impairment or damage, and other 
significant medical events. Instances of other serious 
AEs encompass cases like emergency room treatment for 
allergic bronchospasm, serious blood dyscrasias, or sei-
zures that do not lead to hospitalization. Conversely, a 
“non-serious” AE refers to an AE or suspected AE where 
the patient outcome does not meet the criteria defined 
for a serious AE.

Statistical analysis
Our study adopts a design resembling that of a case-
control study, known as the case/non-case approach. 
We focused on AEs linked to experimental medications 
rather than specific medical conditions. In Table  1, to 
detect any potential indications of an increased likeli-
hood of AEs related to atezolizumab, we performed a dis-
proportionality analysis utilizing the reporting odds ratio 
(ROR) and proportional reporting ratio (PRR) with chi-
square value (χ²) (MHRA) [13].

In our study, individuals who received atezolizumab 
and experienced particular AEs were identified as “cases”, 
while all remaining patients were classified as “non-
cases”. As shown in Table 2, a positive signal was gener-
ated when (i) a ≥ 3, (ii) the ROR 95% confidence interval 
(CI) lower limit > 1, (iii) PRR ≥ 2 and χ² ≥ 4. SAS 9.4 was 
used for all statistical analyses and data processing. The 
FDA website recommends SAS software as one of the 
tools for mining the FAERS database.

Results
Descriptive results
We obtained a total of 21,161,817 reports from 81 quar-
ters ranging from the first quarter of 2004 to the first 
quarter of 2024 from the official website of the FDA. 
After eliminating 3,534,477 duplicate reports, 709,930 
cases were included for analysis. Among them, there 
were 19,563 reports belonging to the target population 
where atezolizumab was the PS medication. As presented 
in Table  3, excluding cases with unspecified informa-
tion, male patients constituted the majority (53.64%), and 
the majority of all patients were aged 45 years or older 
(73.33%), with an average age of 65.65 years. All cases 
were reported more frequently after the approval in the 
United States in 2016, and the majority of reporters were 
physicians (75.76%). Among all reporting countries, 

Table 1  The fourfold table presenting measures of 
disproportionality

AEs of interest All other events Total
Atezolizumab a b a + b
All other medications c d c + d
Total a + c b + d a + b + c + d

Table 2  Calculation for ROR and MHRA
Formula Positive signal generation

ROR
ROR =

a/c
b/d

=
ad
bc

SE(lnROR) =

√
1
a

+
1
b

+
1
c

+
1
d

95%CI =eln(ROR)±1.96
√

SE(lnROR)

(i) a ≥ 3;
(ii) ROR 95% CI lower limit > 1.

MHRA
PRR =

a/(a + b)
c/(c + d)

SE(lnPRR) =

√
1
a

−
1

a + b
+

1
c

−
1

c + d

95%CI = eln(PRR)±1.96
√

SE(lnPRR)

χ2 =
(ad − bc)2(a + b + c + d)

(a + b)(a + c)(c + d)(b + d)

(i) a ≥ 3;
(ii) PRR ≥ 2;
(iii) χ² ≥ 4.
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Japan (27.89%) and the United States of America (20.91%) 
accounted for a considerable proportion (Fig. 1). Serious 
reports accounted for 94.98%. The majority of patients 
had an outcome of hospitalization (46.33%) or death 
(23.40%).

The indications and reported SOC associated with the 
PS medication atezolizumab are illustrated in Fig. 2. The 
heatmap depicts the distribution of patients using atezoli-
zumab across different indications, leading to varying 
levels of SOC reporting for AEs. Notably, the majority 
of AE reports were associated with atezolizumab use in 
hepatocellular carcinoma and non-small cell lung cancer.

Positive signal values of atezolizumab
As shown in Fig. 3, the number of SOC positive signals 
refers to the number of PT types detected by satisfying 
both ROR and MHRA, and all positive signals are anno-
tated within the Venn network diagram. A total of 20 
SOCs were identified as exhibiting varying numbers of 
positive signals. Element nodes that remain unlabeled on 
either side fail to meet both the ROR and MHRA criteria.

We further analyzed the PT signal and presented the 
positive signals PTs with a ≥ 100 in Table  4. Arranged 
according to the frequency of PT, the top 10 PTs are as 
follows: disease progression (PT: 10061818), anaemia 
(PT: 10002034), febrile neutropenia (PT: 10016288), 
neutrophil count decreased (PT: 10029366), white 
blood cell count decreased (PT: 10047942), sepsis (PT: 
10040047), alanine aminotransferase (ALT) increased 
(PT: 10001551), AST increased (PT: 10003481), ascites 
(PT: 10003445) and proteinuria (PT: 10037032). All the 
computational results were provided in the supplemen-
tary information (Additional file 1).

Onset time of events
The onset time of events is displayed in Table  1; Fig.  4. 
Among the 19,563 cases, 9,058 cases did not report the 
onset time explicitly. The average onset time was 109.02 
days, with a median of 42 days (IQR 13–126 days), and 
the longest onset time for AEs was 18,880 days. In the 
cases where the onset time was reported, the major-
ity of AEs occurred within one month after the first 
administration of atezolizumab (4,575 cases, 43%), 
1,437 cases within two months (14%), 1,049 cases within 
three months (10%), 712 cases within four months (7%), 
545 cases within five months (5%), 358 cases within six 
months (3%), 1,117 cases within one year (11%), and 712 
cases beyond one year (7%).

Discussion
Atezolizumab, as one of the ICIs for treating advanced 
cancer, has been verified by clinical trials to have obvi-
ous effects on improving the prognosis of patients with 
unresectable hepatocellular carcinoma or non-small cell 

Table 3  Key features of atezolizumab reports from the first 
quarter of 2004 to the first quarter of 2024
Indicators Cases (%)
Overall number of patients 19,563
Gender
  Female 6,684 (34.17)
  Male 10,493 (53.64)
  Not Specified 2,386 (12.20)
Age
  < 18 years 19 (0.10)
  18–44 years 906 (4.63)
  45–64 years 5,357 (27.38)
  65–74 years 5,340 (27.30)
  ≥ 75 years 3,649 (18.65)
  Not Specified 4,292 (21.94)
  Mean (SD) 65.65 (12.32)
  Median (Q1, Q3) 67.00 (59.00,74.00)
  Min, Max 0.00, 100.00
Reporting year
  2016 253 (1.29)
  2017 801 (4.09)
  2018 1,269 (6.49)
  2019 1,859 (9.50)
  2020 2,268 (11.59)
  2021 3,440 (17.58)
  2022 4,199 (21.46)
  2023 4,628 (23.66)
  2024 846 (4.32)
Reporters
  Consumer 1,894 (9.68)
  Lawyer 4 (0.02)
  Pharmacist 2,275 (11.63)
  Physician 15,016 (76.76)
  Other health-professional 310 (1.58)
  Not Specified 64 (0.33)
Serious report
  Serious 18,580 (94.98)
  Non-Serious 983 (5.02)
Outcome
  Life-Threatening 851 (4.35)
  Hospitalization - Initial or Prolonged 9,063 (46.33)
  Disability 257 (1.31)
  Death 4,577 (23.40)
  Intervention 12 (0.06)
  Other 7,951 (40.64)
Onset time
  Not Specified 9,058 (46.30)
  Mean (SD) 109.02 (254.34)
  Median (Q1, Q3) 42.00 (13.00,126.00)
  Min, Max 0.00, 18,880.0
For the patients included in the analysis who were given the specified 
medication, individual patient data were used for statistical description. In 
cases where a patient experienced multiple AEs simultaneously, only one AE 
was considered for counting purposes
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lung cancer [9, 10]. Given that its toxicity profile remains 
unclear, we conducted a data mining of atezolizumab-
related AEs based on the FAERS database.

Atezolizumab-related AEs
ICIs have been associated with AEs, including liver and 
kidney function impairment, gastrointestinal issues, bone 
marrow suppression, and endocrine disturbances [14]. 
Atezolizumab exerts its therapeutic effect by reversing 
T cell inhibition [8]. However, the non-specific nature 
of ICIs can lead to unintended activation of immune 
responses against normal tissues, resulting in immune-
related AEs.

In our research, atezolizumab was associated with 
AEs such as ALT increased and AST increased, which is 
consistent with the results of previous clinical trials [9, 
11]. On the one hand, as an ICI for unresectable hepa-
tocellular carcinoma, the damaging effect of the original 
malignant tumor on hepatocytes cannot be ruled out. 
On the other hand, studies have previously reported the 
hepatotoxicity of ICI medications, which is mainly char-
acterized by elevated ALT and/or AST, with or without 
elevated bilirubin [15]. A study in 2020 summarized four 
possible mechanisms to account for the liver toxicity 
related to ICIs, encompassing direct immune toxicity, B 

cell involvement, the influence of the intestinal micro-
biota, and the depletion of regulatory T cells [16]. For 
cases of immune-related hepatotoxicity, it is advisable 
to evaluate serum transaminases, alkaline phospha-
tase, and bilirubin prior to each ICI treatment cycle. For 
patients with grade 1–2 hepatotoxicity, if symptoms do 
not improve within one week, glucocorticoids (0.5-1 mg/
kg) should be initiated and tapered gradually over sev-
eral weeks while closely monitoring the improvement 
of serum transaminases and bilirubin. For patients with 
grade 3–4 hepatotoxicity, hospitalization should be con-
sidered, and glucocorticoids at a dose of 1–2 mg/kg/day 
should be initiated. If there is no response to glucocor-
ticoids within 2–3 days, alternative immunosuppressive 
therapies should be considered [15].

Furthermore, during the process of data mining and 
analysis, we also discovered AEs associated with neu-
trophil reduction, such as febrile neutropenia, decreased 
neutrophil count, and decreased white blood cell count. 
This might be related to the reduction of tumor-associ-
ated neutrophils (TANs) in the tumor immune micro-
environment (TIME). Xue et al. demonstrated in a 
large-scale experiment on liver tumors that in the TIME-
immune suppressive myeloid (TIME-ISM), the differenti-
ation trajectory of neutrophils proceeds from peripheral 

Fig. 1  Reporting countries
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blood neutrophils to adjacent liver neutrophils and 
finally to TANs, which possess pro-tumor functions. The 
expression of PD-L1 (CD274) on TANs is significantly 
higher than that on non-TANs, and PD-L1 mediates 
the suppressive function of TANs [17]. Atezolizumab, 
as a PD-L1 inhibitor, while binding to PD-L1 expressed 
on tumor cells, can also recognize and suppress TANs, 
thereby reducing the number of neutrophils. Neutrophil 
depletion can modify the composition of TANs, alleviate 
macrophage recruitment and T cell suppression, result-
ing in a marked decrease in the number of liver tumor 
nodules and tumor weight, and consequently inhibit 
tumor progression [17]. Immune-related hematological 
toxicities are relatively rare and may present in multiple 
manners, such as anemia, leukopenia, neutropenia, etc. 
In cases where immune-related hematological toxicity is 
suspected, it is suggested that hematologists intervene 
early while discontinuing ICI treatment, and the thresh-
old for obtaining bone marrow aspiration and biopsy 
should be relatively low. Blood products and growth fac-
tor support, as well as intravenous methylprednisolone at 

a dose of 1  mg/kg, should be utilized as first-line treat-
ments [15].

In a retrospective analysis, it was reported that in 
patients treated with atezolizumab and bevacizumab for 
advanced hepatocellular carcinoma, the risk of develop-
ing ascites increased [18]. In our analysis, ascites was 
also identified as one of the AEs related to atezolizumab. 
The study by Abiko et al. suggests that the expression of 
PD-L1 in tumor cells can facilitate peritoneal dissemi-
nation by suppressing the function of cytotoxic T lym-
phocytes, and PD-L1-targeted therapy is a strategy for 
preventing and treating peritoneal dissemination [19]. 
Another study indicated that malignant effusion can cre-
ate an immunosuppressive environment leading to dys-
function of CAR-T cells [20]. The formation of ascites 
may not be an AE resulting from the use of atezolizumab, 
but rather a mechanism by which tumor cells defend 
against the attack of ICIs.

Furthermore, we discovered that a small number of 
cases had vascular disorders such as embolism. In a 
recent retrospective study, it was found that the addi-
tion of ICI to platinum-based combination therapy was 

Fig. 2  Heatmap of indications and SOCs
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associated with an increased risk of venous thrombo-
embolism, whereas earlier studies considered this risk 
comparable [21]. This discrepancy might be related to 
the population included in the study [22]. Although there 
were not many related reports in previous studies, this 
AE still deserves attention in clinical practice.

Comparing atezolizumab with other ICIs
For checkpoint inhibitor-related medications, com-
mon AEs are frequently observed; however, the toxicity 
profiles may vary depending on the specific medication. 
Atezolizumab is associated with a slightly higher risk of 
anemia and neutropenia. Durvalumab, when used for 
consolidation therapy in stage III lung cancer, carries a 
higher risk of radiation-induced pneumonitis [23]. Ave-
lumab, utilized for Merkel cell carcinoma, results in a 
marginally increased risk of skin infections linked to the 
tumor microenvironment [24]. Additionally, high-dose 
pembrolizumab treatment for DNA mismatch repair-
deficient tumors with high microsatellite instability raises 
concerns about the risk of intestinal perforation [25].

Furthermore, the assessment of the efficacy and safety 
of each ICI remains inconclusive. In a retrospective 
observational study, Burgos-San Jose et al. evaluated 
three PD-1/PD-L1 inhibitors—atezolizumab, nivolumab, 
and pembrolizumab—for the treatment of metastatic 

non-small cell lung cancer. Their findings indicated that 
atezolizumab exhibited a balanced efficacy and safety 
profile compared to pembrolizumab and nivolumab [26]. 
However, in a study comparing ICIs, atezolizumab was 
found to have a higher incidence of serious AEs com-
pared to nivolumab, durvalumab, and pembrolizumab, 
and exhibited only a marginally lower rate of serious 
AEs than ipilimumab [27]. These conflicting conclusions 
necessitate further detailed randomized controlled trials 
to rigorously assess the efficacy and safety profile of ICIs.

Limitations
Owing to the characteristics of the FAERS database 
itself, our research has certain limitations. Firstly, the 
AEs reported in the FAERS database cannot be definitely 
attributed to the corresponding medication. When sub-
mitting reports, the FDA does not require evidence of a 
causal relationship between AEs and medications, and the 
reports typically do not include detailed information nec-
essary for assessing AEs. Secondly, the FAERS database is 
a spontaneous reporting system. Spontaneous reporting 
is not restricted to medical professionals; consumers can 
also submit reports related to AEs. And the FDA is unable 
to collect all reports on AEs or medication errors associ-
ated with a particular medication. The reporting of AEs 
or medication error incidents is influenced by multiple 

Fig. 3  AEs signal strength of atezolizumab at the level of SOC

 



Page 8 of 10Li et al. BMC Pharmacology and Toxicology           (2025) 26:51 

SOC and PT a ROR
95% CI

PRR χ²

General disorders and administration site conditions
  Disease progression 994 9.91

8.71–11.27
9.72 1,834.787

Gastrointestinal disorders
  Ascites 273 4.20

3.50–5.05
4.19 275.612

  Pancreatitis 119 2.03
1.60–2.56

2.02 36.671

Investigations
  Neutrophil count decreased 429 2.14

1.89–2.42
2.13 150.688

  White blood cell count decreased 316 2.35
2.03–2.73

2.34 136.673

  Alanine aminotransferase increased 293 2.86
2.44–3.36

2.85 180.031

  Aspartate aminotransferase increased 289 2.79
2.38–3.28

2.78 170.955

  Blood bilirubin increased 161 3.81
3.02–4.81

3.80 146.075

  Lymphocyte count decreased 149 10.10
7.21–14.14

10.07 277.843

Respiratory, thoracic and mediastinal disorders
  Hypoxia 117 2.39

1.87–3.04
2.38 52.228

Infections and infestations
  Sepsis 311 2.21

1.91–2.56
2.20 117.741

  Urinary tract infection 226 2.43
2.04–2.90

2.43 104.660

  COVID-19 185 2.21
1.83–2.68

2.21 70.457

  Encephalitis 148 2.76
2.20–3.45

2.75 85.835

Nervous system disorders
  Encephalopathy 112 3.71

2.81–4.89
3.70 98.481

  Hepatic encephalopathy 101 10.03
6.67–15.08

10.01 187.782

Blood and lymphatic system disorders
  Anaemia 608 2.33

2.09–2.59
2.31 255.977

  Febrile neutropenia 561 2.81
2.50–3.15

2.79 333.586

Hepatobiliary disorders
  Hepatic failure 182 3.12

2.53–3.84
3.11 127.658

Skin and subcutaneous tissue disorders
  Alopecia 122 2.09

1.66–2.63
2.09 40.576

Metabolism and nutrition disorders
  Hyponatraemia 248 2.48

2.10–2.94
2.48 119.346

  Hypokalaemia 156 2.80
2.25–3.49

2.80 92.870

  Hyperkalaemia 102 2.89
2.20–3.80

2.89 63.985

Table 4  AEs signal strength of atezolizumab at the level of PT



Page 9 of 10Li et al. BMC Pharmacology and Toxicology           (2025) 26:51 

factors. Furthermore, This study concentrated on AEs 
associated with single-agent therapies. To maintain clear 
research objectives, the investigation of combination ther-
apies and the analysis of AE patterns specific to particular 
diseases were excluded from this study.

Conclusion
This study utilized the ROR and MHRA methods to mine 
and analyze the FAERS database, where it was found that 
AEs related to atezolizumab included, but were not lim-
ited to, ALT increased, AST increased, anemia, febrile 
neutropenia, neutrophil count decreased, white blood 
cell count decreased, sepsis, and ascites. In clinical prac-
tice, healthcare providers should always be vigilant for 
the occurrence of such medication-related AEs and take 
measures to enhance the safety of clinical medication use.
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Renal and urinary disorders
  Proteinuria 269 2.86

2.42–3.38
2.85 165.181
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  Hepatocellular carcinoma 103 51.17
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Vascular disorders
  Embolism 100 6.21

4.40–8.76
6.20 141.440

Only PTs that concurrently satisfied both algorithms and have a ≥ 100 were included. The criteria for positive signal generation were as follows: (i) a ≥ 3; (ii) ROR 95% 
CI lower limit > 1; (iii) PRR ≥ 2; (iv) χ² ≥ 4
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