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Abstract. 

Background/Aim: Osimertinib is a key drug for treating epidermal growth factor receptor 

(EGFR) mutation-positive non-small cell lung cancer (NSCLC). Genetic differences may be 

associated with adverse events (AEs) induced by osimertinib. This retrospective 

observational multicenter study evaluated the association of genotypes, including STAT3 -

1697C>G, CYP3A5 6986A>G, and ABCG2 421C>A, with the incidence of osimertinib-

induced AEs in patients with EGFR mutation-positive NSCLC. Materials and Methods: 85 

patients treated with osimertinib (Institution A: 33, Institution B: 52) were enrolled in the study. 

Single nucleotide polymorphisms were determined by real-time PCR, and the incidence of 

AEs were compared for each genotype. Results: The paronychia incidences were 59% for 

the CC genotype, 19% for the CG genotype, and 19% for the GG genotype at STAT3 -

1697C>G. A genotype-related trend was observed (Cochran-Armitage test, p=0.009). 

Multivariate analysis showed that the CC genotype at STAT3 -1697C>G and female were 

significant independent factors associated with paronychia (odds ratio (OR)=6.41, 95% 

confidence interval (CI)=1.94–21.20 and OR=3.40, 95%CI=1.03–11.22, respectively). The 

incidence of diarrhea was 53% for the CC genotype, 30% for the AC genotype, and 29% for 

the AA genotype at ABCG2 421C>A, and a genotype-related trend was observed (p=0.048). 

However, the CC genotype at ABCG2 421C>A was not a significant independent factor 

associated with diarrhea in the multivariate analysis. No significant associations were 

detected between other polymorphisms and the incidence of AEs. Conclusion: STAT3 -
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1697C>G may be a novel risk factor for osimertinib-induced paronychia in patients with 

NSCLC. 

  



5 
 

Osimertinib is a third-generation epidermal growth factor receptor-tyrosine kinase inhibitor 

(EGFR-TKI) that inhibits both active EGFR mutations and the resistant EGFR T790M 

mutation. Osimertinib is a first-line therapy for EGFR mutant-positive locally advanced or 

metastatic non-small cell lung cancer (NSCLC) (exon 19 deletion or L858R mutation); 

significant prolongation of progression-free survival (PFS) compared to first-generation 

EGFR-TKI has been demonstrated (1). For T790M-resistant mutant-positive NSCLC, 

osimertinib is used after disease progression following the use of first- or second-generation 

EGFR-TKIs; significant prolongation of PFS compared to platinum combination therapy has 

been demonstrated (2). Many adverse events (AEs), including diarrhea, acne-like skin rash, 

increased aspartate aminotransferase (AST)/ alanine transaminase (ALT) levels, and 

interstitial lung disease (ILD), were reported for osimertinib and first-generation EGFR-TKIs 

(1). The mechanisms of these AEs may be related to EGFR inhibition outside of tumor cells, 

but some aspects are not fully understood. Furthermore, the incidence of AEs is higher in 

the Japanese population (3,4), indicating that the frequency of TKI-induced AEs is race-

related. 

Osimertinib is metabolized by cytochrome P450 (CYP) 3A4/5 to the active 

metabolites AZ5104 and AZ7550, and total of them is equivalent to approximately 10% of 

osimertinib exposure (5, 6). Osimertinib and the two active metabolites are substrates of 

breast cancer resistance protein (BCRP; gene: ABCG2) (5). Inter-individual variability in the 

activities of these metabolizing enzymes and the transporter can affect osimertinib 



6 
 

pharmacokinetics. In addition, in a population pharmacokinetic study of osimertinib and 

AZ5104, several osimertinib-induced AEs, including rash, diarrhea, and QT prolongation, 

were found to be associated with the area under the plasma concentration curve (7). Thus, 

inter-individual variabilities in their activities may affect osimertinib pharmacokinetics and the 

incidence of osimertinib-induced AEs. 

Signal transducer and activator of transcription 3 (STAT3) is involved in metastasis, 

migration, and various cellular responses to cytokines (8). Enhanced STAT3 activation is 

frequently observed in histological sections and cell lines of NSCLC. In addition, STAT3 

inhibition in NSCLC cell lines significantly reduces survival. Thus, STAT3 is a therapeutic 

target in various solid tumors, including lung cancer (9). STAT3 may be a compensatory 

signaling pathway for EGFR inhibition and is associated with EGFR inhibitor sensitivity (10). 

On one hand, genetic polymorphisms in STAT3 are associated with AEs, such as hand-foot 

skin reaction and stomatitis induced by TKI (11, 12), interstitial pneumonia induced by mTOR 

inhibitors (13), and overall toxicity induced by platinum-based chemotherapy (14). Thus, 

STAT3 polymorphisms are potential predictors of the frequency of molecular targeted drug- 

and cytotoxic anticancer drug-related AEs. 

Genetic polymorphisms in STAT3, CYP3A5, and ABCG2 have been reported for a 

variety of drug pharmacokinetic and pharmacodynamic changes. However, the associations 

between osimertinib-induced AEs and these genetic polymorphisms have not been reported. 

The objective of this study was to evaluate the association of single nucleotide 
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polymorphisms (SNPs) in STAT3, CYP3A5, and ABCG2 with the incidence of osimertinib-

induced AEs in patients with EGFR mutation-positive advanced NSCLC. 

 

Materials and Methods 

Study design. This retrospective observational study was conducted at two Japanese 

hospitals (Kobe University Hospital and Nara Prefecture General Medical Center). The 

representative center, Kobe University Hospital, collected the anonymized case data and 

the frozen whole blood samples from each center. 

Patients. Patients with EGFR mutation-positive advanced (Stage IV or recurrence) NSCLC 

who were treated with osimertinib between September 2018 and October 2021 and who 

have given consent to participate in the study were enrolled in the study. The eligibility 

criteria included available blood samples for DNA extraction and available follow-up data 

concerning treatment and prognosis. The exclusion criterion was intolerance to osimertinib 

with serious complications. Patient characteristics and laboratory data were collected at the 

initiation of osimertinib therapy. Patients baseline characteristics are provided in Table I. 

Ethics. This study was approved by each institutional ethics committee (No. B200391 at the 

representative research institution) and complied with the Declaration of Helsinki and its 

later amendments or comparable ethical standards. All patients provided written informed 

consent. 



8 
 

Blood sampling and SNP genotyping assay. All frozen blood samples were sent to the 

analysis site. DNA was isolated from peripheral blood mononuclear cells using a 

NucleoSpin® Blood kit (MACHEREY-NAGEL, GmbH, Düren, Germany) according to the 

manufacturer’s protocol. The STAT3 -1697C>G (rs4796793), CYP3A5 6986A>G (rs776746), 

and ABCG2 421C>A (rs2231142) genotypes were determined using a TaqMan SNP 

Genotyping Assay (Thermo Fisher Scientific, Waltham, MA, USA) on a StepOnePlus Real-

Time PCR System (Thermo Fisher Scientific). The manufacturer's recommended protocol 

was as follows: 95°C for 10 min followed by 40 cycles of 95°C for 15 s and 60°C for 1 min. 

Evaluation of clinical outcomes. Clinical data were collected from medical records by the 

research coordinator at each center. Osimertinib-induced AEs were defined as ILD, rash 

acneiform, paronychia, diarrhea, mucositis oral, increased AST/ ALT, increased creatinine, 

decreased neutrophil counts, and decreased platelet counts. AEs were graded according to 

the Common Terminology Criteria for Adverse Events version 5.0 (15). Severe AEs were 

defined as grade 3 or higher. AE incidences were determined from the initiation of 

osimertinib therapy to the end of therapy for each patient. If treatment was continued after 

March 2022, the follow-up was terminated on February 2022. If patients developed AEs at 

an ambulatory practice, the day of AE occurrence was defined as the date of the ambulatory 

visit. Responses were assessed by the treating physician based on the Response 

Evaluation Criteria in Solid Tumors version 1.1 (16). PFS, time to treatment failure (TTF), 

and osimertinib discontinuation attributable to disease progression or AE were evaluated as 
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efficacy outcomes for osimertinib therapy. PFS was defined as the time from the initiation of 

treatment to disease progression or death. TTF was defined as the period from the initiation 

of treatment to discontinuation of treatment for any reason. If osimertinib therapy was 

continued after March 2022, the follow up of PFS and TTF were also terminated in February 

2022. 

Statistical analysis. Categorical variables were compared using Fischer’s exact tests. 

Continuous variables were compared using Mann–Whitney U tests. Categorical variables 

between ordinal groups were compared using Cochran–Armitage trend tests. The predictive 

significance of SNPs for AE incidence was evaluated by multivariate logistic regression 

analysis using patient characteristics with P-values less than 0.1 in the univariate analyses 

due to the lack of prior reports on factors associated with AEs. The cumulative incidence 

rate of AEs, PFS, and TTF was estimated using the Kaplan–Meier method, and significant 

differences were determined using the log-rank test. p<0.05 (two-tailed) was considered 

statistically significant. All statistical analyses were performed with EZR (Saitama Medical 

Center, Jichi Medical University, Saitama, Japan) (17), which is a graphical user interface 

for R (The R Foundation for Statistical Computing, Vienna, Austria). More precisely, it is a 

modified version of R commander designed to add statistical functions frequently used in 

biostatistics. 
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Results 

Patient characteristics and incidence of AEs. 85 patients (Institution A: 33, Institution B: 52) 

were enrolled in the study. No patients met the exclusion criteria. Patient characteristics at 

the initiation of osimertinib therapy are shown in Table I. The STAT3 -1697C>G, CYP3A5 

6986A>G, and ABCG2 421C>A polymorphisms for all samples were successfully analyzed. 

The genotype frequencies did not deviate from the Japanese population according to the 

NCBI database (18). The median patient follow-up duration was 358 days (range=11–1,254 

days); the follow-up in 34 patients was completed before the termination of osimertinib 

therapy. 

Associations of AE incidence with each genetic polymorphism. The associations of AE 

incidences with each polymorphism genotype are shown in Table II. The incidence of 

paronychia was 59% (10/17) for the CC genotype, 19% (8/42) for the CG genotype, and 

19% (5/26) for the GG genotype at STAT3 -1697C>G, and there was a pharmacogenetic 

trend (Cochran-Armitage test, p=0.009). The incidence of osimertinib-induced paronychia 

was significantly higher in patients with the CC genotype compared with the incidence in 

patients with the G allele carrier at STAT3 -1697C>G (Fisher’s exact test, OR=5.88, 95% 

CI=1.67–22.19, p=0.002). The incidence of diarrhea was 53% (20/38) for the CC genotype, 

30% (12/40) for the CA genotype, and 29% (2/7) for the AA genotype at ABCG2 421C>A, 

and there was a pharmacogenetic trend (Cochran-Armitage test, p=0.048). The incidence 
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of diarrhea was significantly higher in patients with the CC genotype compared with the 

incidence in patients with the A allele carrier at ABCG2 421C>A (Fisher’s exact test, 

OR=2.59, 95% CI=0.98–7.04, p=0.045). Other AEs (including AST/ALT increase, creatinine 

increase, neutrophil count decrease, and platelet count decrease; not shown in Table II) 

were not significantly associated with any genotypes. 

Patient characteristics at the initiation of osimertinib treatment according to AEs are shown 

in Tables III and IV. The incidence of paronychia was significantly higher in female patients 

compared with the incidence in male patients (p=0.047), and the incidence of diarrhea 

tended to be higher in patients with liver metastases compared with the incidence in patients 

without liver metastases (p=0.081). The results of the multiple logistic regression analyses 

are shown in Table V. The CC genotype at STAT3 -1697C>G and female were significantly 

associated with paronychia (OR for STAT3 genotype=6.41, 95% CI=1.94–21.20, p=0.002; 

OR for female=3.40, 95% CI=1.03–11.22, p=0.044). No genotypes or patient characteristics 

were significantly associated with diarrhea in the multiple logistic regression analysis. 

Association of STAT3 genotypes with the cumulative incidence of paronychia, progression-

free survival, and time-to-treatment failure. Time-to-event analyses according to the 

genotypes of STAT3 -1697C>G are shown in Figure I. The cumulative incidence of 

paronychia was significantly earlier in patients with the CC genotype compared with the 

incidence in patients with the GG or CG genotypes at STAT3 -1697C>G (p=0.003, Figure 
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IA). No significant differences in PFS and TTF were detected between patients with the CC 

genotype and patients with the GG or CG genotypes at STAT3 -1697C>G (p=0.158 and 

p=0.783, respectively, Figures IB and IC). The proportion of dose reduction and interruption 

of osimertinib did not differ between the genotype groups (p=0.582, Figure IC). Other 

genotypes were not significantly associated with PFS and TTF. 

 

Discussion 

We evaluated the association of SNPs in STAT3, CYP3A5, and ABCG2 genes with the 

incidence of osimertinib-induced AEs in patients with EGFR mutation-positive advanced 

NSCLC. Our results demonstrate that the CC genotype at STAT3 -1697C>G is a 

pharmacogenetic risk factor for osimertinib-induced paronychia. 

Significant differences in the incidence of AEs were not detected between our study 

patients and the Japanese subset of phase III trials comparing osimertinib with first-

generation EGFR-TKIs (3) or the Japanese patients in the study to evaluate real-world 

osimertinib use (19). Although the exact mechanisms of EGFR-TKI-induced paronychia are 

unclear, periungual inflammation and abnormal differentiation of keratinocytes around the 

periungual tissue may trigger paronychia (20). In general, gender differences in nail 

brittleness have been reported (21). Nail brittleness is affected by nail dehydration, and 

dehydration is related to the lipid content of the nail matrix. With aging, especially in women, 
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cholesterol in the nail sheath tends to decrease, and women and the elderly are more likely 

to have weaker keratinocyte bridges between cells, so women are affected twice as 

frequently as men (21). Paronychia may also be affected by dehydration, consistent with the 

results of our multivariate analysis. Normally, the suprabasal layer shows increased 

expression of phosphorylated EGFR, the cyclin-dependent-kinase inhibitor p27 (p27KIP1), 

keratin 1 (KRT1), and STAT3, which are terminal differentiation markers (20, 22, 23). EGFR 

inhibition in basal keratinocytes leads to growth arrest and premature differentiation, as 

demonstrated by a shift in the localization of increased p27KIP1, KRT1, and STAT3 to the 

basal layer (20). EGFR inhibition also induces the release of inflammatory cytokines and 

chemokines. Inflammation induces apoptosis of keratinocytes, leading to a decrease in 

epidermal thickness or abnormal differentiation in the periungual lesion (20). STAT3 

mediates cytokine stimulation of cellular responses leading to inflammation (24). Therefore, 

differences in STAT3 expression in keratinocytes can cause a variable response to EGFR 

inhibition-induced inflammation. Although ambiguity in the STAT3 -1697C>G phenotype for 

expression level has been reported (13, 25), this SNP is located close to the promoter region 

and may affect STAT3 expression (26). Therefore, the higher incidence of paronychia in 

patients with the CC genotype in STAT3 -1697C>G may be due to enhanced inflammatory 

responses to cytokines and chemokines resulting from changes in STAT3 expression. 

Furthermore, our previous study revealed a significant association between the GG 

genotype of STAT3 -1697C>G (CC genotype in forward orientation of STAT3 rs4796793) 
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and the incidence of hand-foot skin reaction (11). Interestingly, paronychia induced by 

osimertinib and hand-foot skin reaction induced by multiple TKIs showed inverse trends for 

the same SNP. Further experiments to elucidate the molecular phenotype of STAT3 -

1697C>G are necessary to prove these hypotheses. 

Diarrhea is one of the most grueling AEs, leading to dehydration and electrolyte 

balance disruption, which reduce adherence to therapy. CC genotype at ABCG2 421C>A 

showed a trend of association with diarrhea in the multivariate analysis. The A allele at 

ABCG2 421C>A is associated with decreased BCRP function and a pharmacokinetic 

change in uric acid and rosuvastatin (27, 28). In a population pharmacokinetic study of 

osimertinib and its active metabolite (AZ5104), a linear relationship was demonstrated 

between their plasma exposure and safety endpoints, including rash, diarrhea, and QT 

prolongation (7). However, no associations of the ABCG2 421C>A genotype with plasma 

trough concentration or area under the curve of osimertinib were reported (29). Although 

osimertinib pharmacokinetics were not evaluated in our study, the association of diarrhea 

incidence with the genotype may not be based on differences in systemic exposure to 

osimertinib, because the AA genotype at ABCG2 421C>A is expected to reduce systemic 

exposure to the substrate. BCRP plays a role in the excretion of substrates to the intestinal 

and bile tract (30). The pharmacokinetic study of afatinib, a second-generation EGFR-TKI, 

showed that increased bile excretion may not be associated with diarrhea (31), therefore 

the same possibility might be applied to the osimertinib case. On the other hand, various 
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pharmacodynamic mechanisms have been proposed for EGFR-TKI-induced diarrhea, 

including mucosal atrophy associated with EGFR inhibition in intestinal epithelium, altered 

gut motility, colonic crypt damage, changes in the intestinal microflora, altered colonic 

transport, and the activation of apical membrane chloride channels in the intestinal 

epithelium (32, 33). Pharmacokinetic risk factors for osimertinib-induced diarrhea have not 

been identified, and our results may be confounded by multiple factors. Future studies are 

needed to determine the mechanism of EGFR-TKI-induced diarrhea. 

ILD was not significantly associated with STAT3 -1697C>G, CYP3A5 6986A>G, or 

ABCG2 421C>A. Although a previous report showed that the GG STAT3 -1697C>G 

genotype is associated with the incidence of ILD for mTOR inhibitors (13), our results are 

not consistent with that report. Drug-related pneumonia has a variety of pathological patterns 

and causative drugs (34). Organizing pneumonia (OP), simple pulmonary eosinophilia (PEo), 

hypersensitivity pneumonia (HP), and diffuse alveolar damage (DAD) radiographic patterns 

have been reported for osimertinib-induced pneumonia at approximately the same 

frequency (35). The most frequently reported radiographic pattern of mTOR inhibitor-

induced pneumonia is organizing pneumonia (36, 37). In addition, mTOR inhibitors are 

associated with asymptomatic pneumonitis requiring no specific therapies or drug 

interruptions (38, 39). The radiographic and pathological patterns of drug-related pneumonia 

induced by osimertinib may be different from pneumonia induced by mTOR inhibitors. 

The therapeutic outcomes of osimertinib, including PFS and TTF, were not 
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significantly associated with any polymorphisms examined in this study. Several clinical trials 

to evaluate the safety and efficacy of compounds that target STAT3 have been conducted. 

Among the strategies directly targeting STAT3, the small molecule inhibitors OPB-31121 and 

OPB-111077 have dose-limiting toxicities and only modest antitumor activity in Phase I 

studies (40, 41). Another small molecule STAT3 inhibitor BBI608 showed no overall survival 

benefit in a Phase III study in patients with advanced colorectal cancer (42). AZD9150, an 

antisense oligonucleotide inhibiting STAT3, and synthetic oligonucleotides that selectively 

target the expression of mRNAs were well tolerated and efficacious in a phase Ib study in 

heavily pretreated lymphoma patients (43) and the currently ongoing Phase Ib/II trial in 

combination with checkpoint immunotherapies (NCT03421353). However, no clinical trials 

combining an EGFR-TKI with a direct inhibitor of STAT3 have been conducted in patients 

with lung cancer. The JAK1/2 and TBK1 inhibitor momelotinib, upstream of STAT3 signaling, 

in combination with erlotinib did not enhance clinical benefits over the historical data for 

erlotinib monotherapy in patients with EGFR-mutated NSCLC (44). In addition, in a 

population pharmacokinetic study of osimertinib, no significant relationship was found 

between exposure and efficacy (7). Therefore, our results and previous reports indicate that 

STAT3 was associated only with specific AEs, but not with the antitumor effects related to 

EGFR-TKI. Furthermore, it has been reported that overexpression of the anterior gradient-

2 (AGR2), which is involved in oxidative protein folding in the endoplasmic reticulum, is 

associated with resistance to EGFR-TKI in NSCLC cell lines (45), and multiple genetic 
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polymorphisms may be potentially involved in treatment response in patients with NSCLC, 

using whole-exome sequencing (46). Thus, the efficacy of osimertinib may also be affected 

by multiple mediators or polymorphisms. 

This study has several limitations. First, this was an observational pilot study 

including a limited number of patients, and the sample size was preferentially considered 

according to the number of recruitable patients. Therefore, the statistical power to detect the 

association of each genotype with other AEs in this study was inadequate. On the other 

hand, the statistical power of the post-hoc analysis for paronychia was 83.6%, which was 

considered adequate. In the future, sample size estimation focused on specific AEs and 

large exploratory clinical trials are required to confirm our hypothesis. Second, the 

association between STAT3 protein expression and the plasma concentration of osimertinib 

and its active metabolites were not examined. Third, we could not follow up the medical 

treatment and prognosis for all patients until the end of therapy, because we terminated the 

study before some patients had completed osimertinib therapy. 

STAT3 -1697C>G polymorphism may be a significant risk factor for osimertinib-

induced paronychia in Japanese patients with EGFR mutation-positive advanced NSCLC. 

In the future, we believe that information about genetic polymorphisms can help establish a 

mechanism-based prophylaxis for AEs. 
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Figure legends 

Figure I. Time-to-event analysis according to the genotypes of signal transducer and 

activator of transcription 3 (STAT3) -1697C>G. Time to event analyses were performed 

using Kaplan–Meier curves. The solid line represents patients carrying the GG and CG 

genotypes of STAT3 -1697C>G, and the dotted line represents patients carrying the CC 

genotype. (A) The cumulative incidence of paronychia for each genotype group. (B) 

Progression-free survival for each genotype group. (C) Time-to-treatment failure for each 

genotype group. The inset table in (C) presents the rate of dose reduction or interruption of 

osimertinib attributable to any reasons according to each genotype. p-Values in the figures 

and table were calculated using the log-rank test and Fisher’s exact test, respectively. 
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Table I. Patient characteristics at the initiation of osimertinib treatment. 

  n=85  

Institution    

Institution A, n (%)  33 39% 
Institution B, n (%)  52 61% 

Characteristics    

Age (years), median (range)  71 46-94 
Sex (Female), n (%)  51 60% 
Body weight (kg), median (range)  54.0 38.7-87.8 
PS, n (%) 0-1 82 96% 

 2-3 3 4% 
Histological type, n (%) Adenocarcinoma 85 100% 
Stage, n (%) IV 64 75% 

 Recurrence 21 25% 
Liver metastasis (yes), n (%)  10 12% 
Brain metastasis (yes), n (%)  22 26% 
History of surgery, n (%)  20 24% 
History of irradiation of lung fields, n (%)  13 15% 
History of ICI treatments, n (%)  2 2% 
History of TKI treatments, n (%)  12 14% 
History of chemotherapy, n (%)  14 16% 

 PS: Performance status; ICI: immune checkpoint inhibitor; TKI: tyrosine kinase inhibitor. 
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Table II. Association of incidence of adverse events by osimertinib with the genotype of 

related gene polymorphisms. 

    Total AEs ILD Rash acneiform Paronychia Diarrhea Mucositis oral 

Genotype None ≥G1 
p-

Value 
None ≥G1 

p-

Value 
None ≥G1 

p-

Value 
None ≥G1 

p-

Value 
None ≥G1 

p-

Value 
None ≥G1 

p-

Value 

STAT3 

-1697C>G 

CC 0 17  15 2  4 13  7 10  9 8  13 4  

CG 1 41 0.061 31 11 0.521  17 25 0.556  34 8 0.009  27 15 0.850  31 11 0.936  

GG 3 23  24 2  9 17  21 5  15 11  20 6  

CYP3A5 

6986A>G 

AA 0 5  5 0  2 3  2 3  2 3  3 2  

AG 0 30 0.111 26 4 0.151  7 23 0.243  21 9 0.092 18 12 0.465  21 9 0.195  

GG 4 46  39 11  21 29  39 11  31 19  40 10  

ABCG2 

421C>A 

CC 3 35  31 7  13 25  29 9  18 20  30 8  

CA 0 40 0.660  34 6 0.832  14 26 0.734  28 12 0.590  28 12 0.048  28 12 0.792  

AA 1 6  5 2  3 4  5 2  5 2  6 1  

AEs: Adverse events; ILD: interstitial lung disease; G1: grade 1. 
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Table III. Patient characteristics at the initiation of osimertinib therapy according to the 

paronychia. 

 Non-paronychia Paronychia p-Value 
 (n=62) (n=23)  

Institution    

Institution A, n (%) 22 (35%) 11 (48%)  0.326 
Institution B, n (%) 40 (65%) 12 (52%)  

 

Characteristics    

Age (years), median (range) 72.5 (46-94)  69 (49-83)  0.292 
Female, n (%) 33 (53%)  18 (78%)  0.047 
Body weight (kg), median (range) 54.0 (39.0-82.4)  58.3 (38.7-87.8)  0.921 
PS: 0–1, n (%) 59 (95%)  23 (100%)  0.560 
Histological type: Adeno, n (%) 62 (100%)  23 (100%)  - 
Stage: IV, n (%) 46 (74%)  18 (78%)  0.784 
Liver metastasis, n (%) 9 (15%)  1 (4%)  0.274 
Brain metastasis, n (%) 17 (27%)  5 (22%)  0.782 
History of surgery, n (%) 16 (26%)  4 (17%)  0.568 
History of irradiation of lung fields, n (%) 8 (13%)  5 (22%)  0.325 
History of ICI therapies, n (%) 1 (2%)  1 (4%)  0.470 
History of TKI therapies, n (%) 8 (13%)  4 (17%)  0.727 
History of chemotherapy, n (%) 8 (13%)  6 (26%)  0.189 

PS: Performance status; ICI: immune checkpoint inhibitor; TKI: tyrosine kinase inhibitor. 
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Table IV. Patient characteristics at the initiation of osimertinib therapy according to diarrhea. 

 Non-diarrhea Diarrhea p-Value 
 (n=51) (n=34)  
Institution    

Institution A 16 (31%)  17 (50%)  0.113 
Institution B 35 (69%)  17 (50%)  

 

Characteristics     
 

Age (years), median (range) 73 (52-94)  70.5 (46-86)  0.489 
Female, n (%) 33 (65%)  18 (53%)  0.652 
Body weight (kg), median (range) 56.1 (39.0-87.8)  52.4 (38.7-82.4)  0.407 
PS: 0–1, n (%) 50 (98%)  32 (94%)  0.561 
Histological type: Adeno, n (%) 51 (100%)  34 (100%)  - 
Stage: IV, n (%) 41 (80%)  23 (68%)  0.207 
Liver metastasis, n (%) 3 (6%)  7 (21%)  0.081 
Brain metastasis, n (%) 15 (29%)  7 (21%)  0.452 
History of surgery, n (%) 10 (20%)  10 (29%)  0.310 
History of irradiation of lung fields, n (%) 9 (18%)  4 (12%)  0.549 
History of ICI therapies, n (%) 0 (0%)  2 (6%)  0.157 
History of TKI therapies, n (%) 8 (16%)  4 (12%)  0.755 
History of chemotherapy, n (%) 8 (16%)  6 (18%)  1.000 

PS: Performance status; ICI: immune checkpoint inhibitor; TKI: tyrosine kinase inhibitor. 
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Table V. Multivariate logistic regression analysis for paronychia and diarrhea incidence. 

Analysis for paronychia incidence Odds ratio 95% CI p-Value 

CC genotype of STAT3 -1697C>G 6.41  1.94-21.20  0.002 

Female 3.40  1.03-11.22  0.044 

Analysis for diarrhea incidence Odds ratio 95% CI  p-Value 

CC genotype of ABCG2 421C>A 2.47  0.99-6.16  0.052 

Liver metastasis 3.78  0.88-16.40  0.075 

95% CI: 95% Confidence interval. 
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