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Platelet indicators do not influence
the impact of ABO blood groups on
lung adenocarcinoma susceptibility

Ting Zhang?, Mingfei Xiang?, HailinYin3, Jiagiang Dan*, Ruiling Zu®, Lubei Rao®,
Peiying Zhang®, Yuan Wang®, Ran Yang®, Yun Zhang** & Huaichao Luo®™*

The aim of this study was to investigate the role of platelet indicators in the susceptibility of ABO
blood groups to lung adenocarcinoma. This was a multicenter retrospective cohort analysis. The

study included 528 patients diagnosed with primary lung adenocarcinoma and 528 randomly selected
control group patients who were admitted to the Chengdu Fifth People’s Hospital from January 2021 to
September 2023. Additionally, it included 1452 patients diagnosed with primary lung adenocarcinoma
and 1452 control group patients who were admitted to the Sichuan Cancer Hospital from November
2013 to May 2021. Platelet indicators were studied using an automated blood counter. ABO blood
groups were determined by the gel column method using agglutination techniques. Statistical analysis
was performed using Chi-square tests, independent-samples T-tests, ANOVA, and logistic regression.
Chi-square analysis showed that there was a difference in ABO blood group composition between the
lung adenocarcinoma group and the control group (p < 0.001). Independent-samples T-tests showed
that MPV was significantly higher in lung adenocarcinoma than in control group (p=0.025). The
ANOVA of ABO blood groups and platelet indicators in lung adenocarcinoma showed that the average
platelet count (PLT) of O group blood was higher than that of B group blood (p =0.037), while the
mean platelet volume (MPV) was significantly lower than that of A group, B group and AB group blood
(p=0.009). After adjusting for gender and age, logistic regression analysis showed that the risk of lung
adenocarcinoma in blood groups O and B was higher than that in blood group A (p < 0.05 for each) and
blood group AB (p < 0.05 for each), regardless of whether platelet indicators were added. Meanwhile,
logistic regression showed that high platelet volume (MPV) was a risk factor for lung adenocarcinoma
(p=0.029). Our findings suggest that platelet indicators are respectively associated with ABO blood
groups and lung adenocarcinoma. However, platelet indicators may not influence the ABO blood
groups related susceptibility to Lung Adenocarcinoma.
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Cancer is a major public health problem. Some progress has been made in the treatment of cancer. Cancer
remains a leading cause of death by disease. Every year, more than 19 million people are diagnosed with cancer
and 10 million die of the disease, accounting for one in six deaths globally'. According to the “Cancer Statistics
2023 lung cancer is the leading cause of death?. Data showed that about 350 people die from lung cancer every
day’. Histological classification of lung cancer: squamous cell carcinoma, adenocarcinoma, small cell carcinoma,
large cell carcinoma®’. The most common type of lung cancer is adenocarcinoma, comprising around 40%
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of all lung cancer cases. In spite of achievements in understanding the pathogenesis of this disease and the
development of new approaches, unfortunately, lung adenocarcinoma is still one of the most aggressive and
rapidly fatal tumor types with overall survival less than 5 years®.

The relationships between ABO blood groups and risk of cancers have been studied since the 1960’s°. In recent
years, more and more studies on ABO blood group and cancer have found that there is a significant correlation
between ABO blood group and pancreatic cancer, breast cancer, salivary gland cancer, oral cancer, gastric cancer,
chronic lymphocytic leukemia, bladder cancer, pharyngeal cancer, esophageal adenocarcinoma, and small bowel
cancer®®. In 2022, A large cohort of 7681 lung cancer patients in Nanchang, China, study showed that the risk
of lung adenocarcinoma in blood type O was higher than that in blood type A’. However, a study from Kasairi,
Turkey, found no correlation between ABO blood types and various types of lung cancer!’. In addition, in 2012,
Ledn-Atance et al. observed that Blood group antigen A was closely related to lung adenocarcinoma!!. Overall,
the relationship between lung adenocarcinoma and ABO blood group remains controversial.

Inflammation and genetic predisposition influence lung cancer risk. Previous studies have suggested that
the inflammatory response may depend on the ABO phenotype!'?. ABO blood groups, first discovered by
Landsteiner in the last century, were the polymorphic genetic phenotypes to be revealed'®. Due to its stable
heritability and correlation with diseases, it has been highly valued by medical researchers. In recent years, more
and more reports have been made on the relationship between the ABO blood group and malignant tumors®=°.

Numerous studies have shown that the hematological components of the systemic inflammatory response
are closely related to platelet-related indicators!*!. Platelets are altered by cancer cells, and platelets facilitated
the survival and diffusion of cancer cells. Platelets affect several aspects of cancer biology in multiple ways,
including cancer growth and metastasis, immune evasion, tumor angiogenesis, and sometimes the slowing
of tumor growth!®. Platelets are an important part of the tumor microenvironment, and there is a significant
cross communication between platelets and cancer cells. Cancer cells alter the activation status of platelets,
their RNA spectrum, proteome, and other properties. The “cloaking” of cancer cells by platelets providing
physical protection, avoiding destruction from shear stress and the attack of immune cells, promoting tumor
cell invasion!’. Platelet indicators have been associated with cancer, for example: high platelet count associated
with poor survival and worse prognosis for many cancer types, high mean platelet volume (MPV) is a predictor
of poor prognosis in various types of cancer!”. There have been relatively few studies on the platelet indicators of
ABO blood groups. In 2018, there was a study of the relationship between platelet index and ABO blood group
in 301 healthy volunteers attending the cardiology clinic of Harran University medical faculty'®. Platelets are
tightly linked to the ABO blood groups, Platelets express ABO antigens and platelet indicators are related to
ABO blood groups. Most of the existing studies have focused on the relationship between platelet indicators and
diseases!*"'’, explored the risks and benefits of ABO blood group and platelet transfusion'*?’, and studied the
relationship between ABO blood groups and diseases”?"122!. The lack of linking the three to analyze whether
platelet indicators affect the susceptibility of ABO blood group to malignancy. Currently, no studies have
investigated the impact of platelet indicators on susceptibility to lung adenocarcinoma across different ABO
blood groups.

In this study, we aim to elucidate the relationship between ABO blood group types, platelet indicators, and
susceptibility to lung adenocarcinoma. Specifically, we seek to determine whether platelet indicators influence
the susceptibility associated with ABO blood group variations in lung adenocarcinoma (Fig. 1). Our findings
propose novel insights that could potentially inform innovative approaches in the clinical management of lung
adenocarcinoma.

Materials and methods

Patient characteristics

This study was a multicenter retrospective cohort study, Chengdu Fifth People’s Hospital as a general hospital
and Sichuan Cancer Hospital as a specialist hospital. Patients were screened according to inclusion and exclusion
criteria. Inclusion criteria: 1, All patients had a first diagnosis of lung adenocarcinoma by histopathology or
cytology, and no bone marrow infiltration. 2, All patients were Rh(D) positive. 3, Complete ABO blood group
results. 4, Complete platelet indicators results. Exclusion criteria: 1, Patients with concurrent tumors at other
sites; 2, Patients with repeat admission; 3, without ABO blood group results or RH(D) negative and subtype; 4,
without platelet indicators results. This multicenter retrospective study included 528 patients diagnosed with
primary lung adenocarcinoma and 528 randomly selected control patients admitted to Chengdu Fifth People’s
Hospital from January 2021 to September 2023. Additionally, the study encompassed 1,452 patients diagnosed
with primary lung adenocarcinoma and 1,452 control patients admitted to Sichuan Cancer Hospital from
November 2013 to May 2021. A total of 1980 patients with lung adenocarcinoma were enrolled. A total of 1980
control group patients were enrolled as a control group.

Data collection

The clinical data included gender, age, ABO blood group, and platelet indicators. Platelet venous blood was
collected at the same time as ABO blood group samples. The blood samples were taken in tubes containing
ethylene diamine tetraacetic acid. The pathological type was first diagnosed as lung adenocarcinoma. Platelet
count (PLT), mean platelet volume (MPV), platelet distribution width (PDW), and plateletcrit (PCT) were
studied by an auto-analyzer. Sichuan Cancer Hospital applied BC-6600 (Mindray Medical Electronics Co.,
Shenzhen, China) hematology analyzer, and Chengdu Fifth People’s Hospitalr used BC-6800 (Mindray Medical
Electronics Co., Shenzhen, China). ABO Blood groups were determined by the microcolumn gel immunoassay
using agglutination techniques.
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Fig. 1. Research background and main research questions. *Luad, lung adenocarcinoma; ABO, ABO blood
groups; A, A blood group; B, B blood group; O, O blood group; AB, AB blood group; PLT, platelet count; PCT,
plateletcrit; MPV, mean platelet volume; PDW, platelet distribution width.

Statistical analysis

The statistical IBM SPSS Statistics version 25.0 software (IBM Corp, Armonk, NY, USA) were applied to
analyze the date. The Chi square statistics were used to compare ABO blood groups and qualitative data of
lung adenocarcinoma between the two groups. Independent sample T test was used to analyze the difference
of platelet indicators between lung adenocarcinoma and control group. Multiple comparisons were made for
ABO blood group and platelet numerical variables in patients. Statistical analysis was performed with the
use of analysis of variance (ANOVA, post hoc multiple comparisons). The quantitative data were described
by mean + standard deviation (X +S). The relationship between ABO blood group and lung adenocarcinoma
was analyzed by logistic regression. The confidence interval was accepted as 95% throughout the analyses. All
p-values < 0.05 were considered statistically significant.

Results

Study population summary

After excluding the 12,275 subjects following the criteria outlined in Fig. 2. A total of 1980 patients with lung
adenocarcinoma and 1980 controls were selected in this study. The demographic characteristics of the enrolled
subjects are summarized in Table 1.

ABO blood groups distribution

We used chi-square analysis to compare ABO blood group between lung adenocarcinoma group and control
group. In the Fifth People’s Hospital of Chengdu, the ABO blood group distribution of lung adenocarcinoma
patients and controls is shown in Table 2 (p=0.045). In Sichuan Cancer Hospital, the ABO blood group
distribution of lung adenocarcinoma patients and controls is shown in Table 3 (p < 0.001). In total, the ABO blood
group distribution of lung adenocarcinoma patients and controls is shown in Table 4 (p < 0.001). The Multicenter
results showed that there were significant in ABO blood group composition between lung adenocarcinoma
group and control group (p <0.001).

Scientific Reports |

(2025) 15:1131 | https://doi.org/10.1038/s41598-024-82910-w nature portfolio


http://www.nature.com/scientificreports

www.nature.com/scientificreports/

All subjects

n=12275
Y Y
Chengdu Fifth Sichuan Cancer
People” s Hospital Hospital
n=4340 n=7935
Exclusion criteria: Exclusion criteria:
(1)without ABO blood group results(n=463) (1)without ABO blood group results(n=262)
(2)without platelet results(n=42) & - (2)without platelet results(n=55)
(3)RH(D) negative(n=2) (3)ABO subtype(n=1)
(4)Other tumor patients(n=1358) (4)Other tumor patients(n=1696)
Total:n=1865 Total:n=2014
Enrolled patient Enrolled patient
n=2475 n=5921

| |
Y Y Y Y

Benign patients Luad Benign patients Luad

n=1947 n=528 n=1452 n=4469

Downsample Downsample
Y Y Y Y

Control group Luad Control group Luad

n=528 n=528 n=1452 n=1452

-
Y Y
Total: Control group Total: Luad
n=1980 n=1980
/

To study whether PLT characteristics interfere with
ABO blood group susceptibility to lung adenocarcinoma

Fig. 2. Flow chart of inclusion and exclusion of subjects in this study. *Luad, lung adenocarcinoma.

Correlation analysis of platelet parameters and lung adenocarcinoma

We used an independent sample T test to compare platelet indicators between the lung adenocarcinoma group
and the control group. The platelet indicators of lung adenocarcinoma patients and control group are shown in
Table 5; Fig. 3. The results showed that MPV was significantly higher in lung adenocarcinoma than in control
group (p=0.025). However, no significant differences were detected in PLT, PCT, and PDW (p> 0.05 for each).
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188 340
Control grou 528 192.92+78.16 | 0.21+0.07 | 11.45+1.91 | 16.31+0.43 | 51.84+18.33
ChengduFifth People’s group (35.6%) | (64.4%)
Hospital
P Lung adenocarcinoma group | 528 %3096 0%) ?6212 0%) 197.44+74.64 | 0.22+0.07 | 11.58+1.82 | 16.34+0.42 | 59.65+10.26
C 583 869
ontrol group 1452 (40.2%) | (59.8%) 194.26+70.72 | 0.21+0.06 | 11.36+1.74 | 16.29+0.42 | 54.77+10.89
Sichuan Cancer Hospital
Lung adenocarcinoma group | 1452 ?522 79%) (62_,? 3%) 192.09+63.24 | 0.21+0.06 | 11.49+1.75 | 16.30+0.41 | 59.46+10.25
771 1209
Control group 1980 (38.9%) | (61.1%) 193.90+72.76 | 0.21+0.06 | 11.38+1.79 | 16.29+0.42 | 53.99+13.34
Total
L . 1029 951
ung adenocarcinoma group | 1980 (52.0%) | (48.0%) 193.51+£66.50 | 0.21+£0.06 | 11.51+1.76 | 16.31£0.42 | 59.51+£10.25

Table 1. Baseline characteristics of the study population.

Chengdu Fifth People’s Hospital

Control group

528

162(30.7%)

125(23.7%)

195(36.9%)

46(8.7%)

Lung adenocarcinoma group

528

153(29.0%)

165(31.2%)

173(32.8%)

37(7.0%)

0.045

Table 2. ABO blood group distribution of lung adenocarcinoma and control group in Chengdu Fifth People’s

Hospital.

Sichuan Cancer Hospital

Control group

1452 | 481(33.1%)

356(24.5%)

471(32.5%)

144(9.9%)

Lung adenocarcinoma group

1452 | 377(26.0%)

409(28.2%)

540(37.2%)

126(8.7%)

0.000

Table 3. ABO blood group distribution of lung adenocarcinoma and control group in Sichuan Cancer

Hospital.

Multicenter

Control group

1980

643(32.5%)

481(24.3%)

666(33.6%)

190(9.6%)

Lung adenocarcinoma group

1980

530(26.8%)

574(29.0%)

713(36.0%)

163(8.2%)

0.000

Table 4. ABO blood group distribution of lung adenocarcinoma and control group in Multicenter.

?go%) 193.90+72.76 193.51 +66.50 0.860
PCT (%) | 0.21%0.06 0.22£0.06 0.203
MPV () | 11.38+1.79 1151 £176 0.025
PDW (L) | 16294042 1631 £0.42 0.136

Table 5. Comparison of platelet indicators between control and lung adenocarcinoma group. *Values are
mean + SD. *PLT, platelet count; PCT, plateletcrit; MPV, mean platelet volume; PDW, platelet distribution

width.
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Fig. 3. Comparison of mean MPV between controls and patients with lung adenocarcinoma.

ABO blood group phenotype
Indicators | A (n=643) B (n=481) O (n=666) AB (n=190) |p
f)Ig;FOgL) 192.01+69.32 | 198.48 +74.48 | 191.25+74.70 | 198.04+72.65 | 0.279

PCT (%) 0.21+£0.06 0.22+0.06 0.21+0.07 0.22+0.06 0.359

MPV (fl.) |11.39+1.76 11.32+1.85 11.42+1.79 11.39+1.78 0.826
PDW (fl.) | 16.29+0.43 16.29+0.42 16.29+0.43 16.31+0.38 0.963

Table 6. Comparison of platelet indicators in ABO group of control group. * Values are mean + SD. *PLT,
platelet count; PCT, plateletcrit; MPV, mean platelet volume; PDW, platelet distribution width.

Correlation analysis of platelet parameters and ABO blood group

In the control group, we explored the association between ABO blood group and platelet indicators, and observed
that there were no statistical significance between PLT, PCT, MPV, PDW and ABO blood groups (p>0.05 for
each, Table 6).

In lung adenocarcinoma group, The comparison of alterations in platelet indicators among ABO blood group
subjects is presented in Table 7 and in Figs. 4 and 5, PLT was found to be significantly higher in O blood group
than in B blood group (p=0.005). MPV was found to be significantly lower in O blood group than in A, B, and
AB blood group (p=0.008, p=0.006 and p=0.028, respectively). However, no considerable differences with
respect to PCT and PDW among ABO blood group subjects were detected (P> 0.05 for each).

Analysis of correlation between related factors and lung adenocarcinoma

We used logistic regression to calculate odds ratios (OR) and 95% confidence intervals (95% CI) for lung
adenocarcinoma by ABO blood groups, adjusted for age, gender, and platelet indicators (MPV). In the logistic
regression, we divided gender into two groups: female=0, male=1, the odds ratio was calculated based on
gender index against female. From Table 4, we found that the proportion of blood group O and blood group B
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ABO blood group phenotype
Indicators | A (n=>530) B (n=574) 0O (n=713) AB (n=163) |p
F>£1T09L) 191.75+74.53 | 188.37+61.09 | 198.90+62.88% | 193.77+71.16 | 0.037
PCT (%) 0.21+0.07 0.21+£0.06 0.22+0.06 0.21+£0.06 0.087

MPV (fl.) | 11.60+1.75 11.60 +1.80 11.33+1.68Y 11.67+1.99 0.009
PDW (fl.) | 16.34+0.47 16.32+0.40 16.282+0.397 | 16.32+0.37 0.108

Table 7. Comparison of platelet indicators in ABO group of lung adenocarcinoma. *Values are mean + SD.
*PLT, platelet count; PCT, plateletcrit; MPV, mean platelet volume; PDW; platelet distribution width. **P < 0.05
compared with B blood groups. *YP <0.05 compared with A, B and AB blood groups.
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Fig. 4. Comparison of mean PLT among ABO blood group subjects with lung adenocarcinoma.

in lung adenocarcinoma were higher than that in the control group. So, we took ABO blood group (O=0, A=1,
B=2, AB=3, the odds ratio was calculated based on each blood group against blood group O) were independent
variables, and ABO blood group (B=0, A=1, O=2, AB=3, the odds ratio was calculated based on each blood
group against blood group B) as the independent variable. Then, the logistic regression analysis was performed
variables. Figure 6 was a logistic analysis between lung adenocarcinoma group and ABO blood groups. From
Fig. 6, this study analyzed the influence of platelet indicators on the susceptibility to lung adenocarcinoma
concerning ABO blood groups. The analysis aimed to determine whether the inclusion of platelet indicators
alters the risk associated with different ABO blood types. Specifically, the results for each ABO blood group
were compared to those of the O blood group. This comparison was conducted in two scenarios: first, without
considering the effects of platelet indicators, as shown in Fig. 6A; and second, with the addition of platelet
indicators, as illustrated in Fig. 6B. Furthermore, a similar comparative analysis was performed for each ABO
blood group against the B blood group. Again, the results were assessed under two conditions: without taking
platelet indicators into account, as depicted in Fig. 6C, and with the inclusion of platelet indicators, as shown in
Fig. 6D. This comprehensive analysis provides insights into how platelet indicators may modify the relationship
between ABO blood group types and the susceptibility to lung adenocarcinoma.

The results showed that 6 A, blood group O had a higher risk of lung adenocarcinoma than blood group A
(P=0.001; OR=0.755; 95% CI: 0.643-0.888) and blood group AB (p=0.045; OR=0.780; 95% CI: 0.612-0.994).
There was no association between blood group O and blood group B (p=0.116; OR=1.143; 95% CI: 0.968-
1.350). 6B, blood group O had a higher risk of lung adenocarcinoma than blood group A P=0.001; OR=0.752;
95% CI: 0.639-0.884 and blood group AB (p =0.040; OR=0.775; 95% CI: 0.608-0.989). There was no association
between blood group O and blood group B (p=0.128; OR=1.138; 95% CI: 0.963-1.345). 6 C, blood group

Scientific Reports |

(2025) 15:1131 | https://doi.org/10.1038/s41598-024-82910-w nature portfolio


http://www.nature.com/scientificreports

www.nature.com/scientificreports/

12.0 4
P:0.028
P:0.008
= P:0.006 T
£ 11.74 il
= —
© -
>
°
2
8 11.4- -
o
c
(3]
()
=
11.1-
| |

A B 0 AB
ABO blood group phenotypes

Fig. 5. Comparison of mean MPV among ABO blood group subjects with lung adenocarcinoma.

B had a higher risk of lung adenocarcinoma than blood group A P=0.000; OR=0.661; 95% CI: 0.556-0.786
and blood group AB (p=0.003; OR=0.682; 95% CI: 0.531-0.877). There was no association between blood
group B and blood group O (p=0.116; OR=0.875; 95% CI: 0.741-1.033). 6D, blood group B had a higher
risk of lung adenocarcinoma than blood group A P=0.000; OR=0.661; 95% CI: 0.555-0.786 and blood group
AB (p=0.003; OR=0.681; 95% CI: 0.530-0.875). There was no association between blood group B and blood
group O (p=0.128; OR=0.879; 95% CI: 0.744-1.038). All four studies showed that women had a higher risk of
lung adenocarcinoma than men (p <0.001). The elderly was at higher risk of lung adenocarcinoma (p <0.001;
OR=1.042; 95% CI: 1.036-1.048). High platelet volume (MPV) was a risk factor for lung adenocarcinoma
(p=0.029; OR=1.041; 95% CI: 1.004-1.080).

Mean platelet volume distribution in blood group O

Logistic regression found that blood groups O and B were more susceptible, we divided mean platelet distribution
into two groups: Reference lower limit (<9.84 fl.) and Non-reference lower limit (>9.84 fl.) values based on
Chengdu reference intervals?’. The distribution is shown in Tables 8 and 9. The results showed that the MPV
high value of blood group O and B in lung adenocarcinoma was higher than in control group.

Discussion

The aim of this study was to investigate the impact of platelet indicators on susceptibility to lung adenocarcinoma
across ABO blood groups. Our findings reveal that individuals with blood groups O and B are at a higher risk
of lung adenocarcinoma compared to those with blood groups A and AB, Whether or not platelet indicators
were added. Moreover, we observed a significant correlation between ABO blood groups and platelet indicators
in lung adenocarcinoma. Specifically, PLT was significantly elevated in the O blood group compared to the B
blood group, while MPV was notably lower in the O blood group than in blood groups A, B, and AB. High MPV
values emerged as a risk factor for lung adenocarcinoma, with elevated levels noted in the O and B blood group
compared to controls. These findings underscore that platelet indicators influence ABO blood groups and lung
adenocarcinoma, respectively. However, platelet indicators had no Influence on ABO blood group-related lung
adenocarcinoma susceptibility.

Of course, susceptibility to lung adenocarcinoma is influenced by various factors, including smoking history,
alcohol consumption, geographical region, and gender. The role of ABO blood group in susceptibility therefore
necessitates consideration of platelet indicators. Our study showed that ABO blood group platelet indicators
were not significant in the control group, while ABO platelet indicators were significant in lung adenocarcinoma.
Risks associated with smoking, drinking, and gender have been clearly delineated in prior research. Nevertheless,

Scientific Reports |

(2025) 15:1131 | https://doi.org/10.1038/s41598-024-82910-w nature portfolio


http://www.nature.com/scientificreports

www.nature.com/scientificreports/
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Fig. 6. Logistic Regression Analysis of Lung Adenocarcinoma and ABO Blood Group. This study analyzed
whether ABO blood group alters the susceptibility to lung adenocarcinoma before and after the inclusion of
platelet indicators. The odds ratio was calculated for each blood group relative to blood group O or B. (A-B)
The analysis results for each ABO blood group were compared to those of group O, without (A) and with (B)
the addition of platelet indicators. (C-D) The analysis results for each ABO blood group were compared to
those of group B, without (C) and with (D) the addition of platelet indicators.

Mean platelet volume
(MPV)
Blood group O n | <9.84fl >9.84 fl.
Control group 666 | 137(20.6%) | 529(79.4%)
Lung adenocarcinoma group | 713 | 135(18.9%) | 578(81.1%)

Table 8. MPV distribution in blood group O.

Mean platelet volume
(MPV)
Blood group B n | <9.84fl >9.84 fl.
Control group 481 | 108(22.5%) | 373(77.5%)
Lung adenocarcinoma group | 574 | 104(18.1%) | 470(81.9%)

Table 9. MPV distribution in blood group B.

ABO blood group susceptibility to lung adenocarcinoma exhibits variability across different regions. Our study
specifically examines the impact of individual platelet indicators on ABO blood group susceptibility to lung
adenocarcinoma.

Previous studies have shown that there were significant regional and ABO blood group differences in platelet
indicators'®?2. And our data are specifically from southwest Sichuan. Studies in healthy Chinese Han adults have
reported significant region-based differences for all platelet indicators. For instance, individuals from Chengdu,
Sichuan Province, exhibited the lowest mean PLT count and plateletcrit (PCT), yet the highest MPV, platelet
distribution width (PDW), and platelet-large cell ratio (P-LCR)?2. Studies from Turkey have also demonstrated
a relationship between platelet indicators and ABO blood group in healthy adults; MPV was notably lower
in subjects with blood groups O and A compared to those with AB and B blood groups. Similarly, PDW was
significantly lower in subjects with blood groups O and A compared to those with B blood groups. Additionally,
MPV levels were significantly lower in subjects with blood group O compared to non-O blood group subjects'.
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The variability in ABO blood group susceptibility to lung adenocarcinoma observed across regions such as
Jiangxi, China; Kayseri, Turkey; and Albacete, Spain®~!!. May be attributed to variations in study population,
different races and ABO blood group distribution percentage, thus influencing the heterogeneous susceptibility
of ABO blood types to lung adenocarcinoma. Collectively, maybe the variability in study population and race
contributes to the heterogeneous susceptibility of ABO blood types to lung adenocarcinoma. Age, sex, and
platelet indicators did not affect susceptibility.

In this study, we demonstrated that MPV and PLT vary significantly across ABO blood groups in lung
adenocarcinoma, whereas no significant differences were observed in the control group. Importantly, both the
case and control groups originate from the same source. Previous Studies have shown that high MPV is of various
types of cancer risk indicators!”. Our study showed that the difference in MPV between lung adenocarcinoma
and controls. And through the final logistic regression analysis also showed that high platelet volume (MPV)
was a risk factor for lung adenocarcinoma. Although this difference was small, we think it illustrates the risk
of high MPV. At the same time, research showed that the MPV high value of blood group O and B in lung
adenocarcinoma was higher than in control group. In addition, there is an increased risk of thromboembolic
events, which are the leading cause of death in cancer patients. In our study, blood group O had a higher PLT
than the other three blood groups, especially blood group B. High platelets are a risk factor for thrombotic
events. Additionally, platelet-VWF interaction is influenced by blood group*. ABO group not only exerts major
quantitative and qualitative effects on VWE, but also affect specific aspects of platelet function. In general, VWF
levels tend to be lower in patients with blood group O**. The significance of VWF to our research is worth
pondering. Unfortunately, due to the retrospective study, VWF detection was not carried out in the laboratory
before. We hope to have more research to show the role of VWF in this. In addition, the occurrence of lung
adenocarcinoma has a certain relationship with gender, men had a lower risk of lung adenocarcinoma than
women®?, this conclusion is consistent with the results of this study. Our research shows that the elderly was at
higher risk of lung adenocarcinoma. This conclusion is also consistent with the results of relevant studies®*. So
we believe these results are reliable.

Our study has several notable strengths. (1) The distribution of ABO blood group in China is characterized.
Most southern ethnic groups have a higher O type frequency, except for a few ethnic groups in Yunnan (they
have a higher A type frequencies); A majority of northern ethnic groups have a higher B type frequency, and
a few of them have a O type frequency. Overall, the blood group distribution in China is O> A >B> AB%%.
This experiment, the ABO blood groups distribution of the control group was O > A > B> AB. The blood group
distribution in this study was basically consistent with that in China. (2) Most studies of ABO blood groups and
lung adenocarcinoma have included contemporaneous controls from patients without lung cancer, including
those with other malignant diseases. A person’s serological ABO blood group may appear to change. For example,
the ABO antigens can act as tumor markers?’. Therefore, we only used contemporaneous benign patients as
controls to minimize the influence of malignant diseases on serological ABO blood groups. And to ensure the
control group and the homology of lung adenocarcinoma group. (3) Most experiments were analyzed in a single
center, and the results may be biased. In this study, we used multicenter data analysis to avoid incomplete data
analysis from a single center, and the results were more reliable with sufficient data sources.

Shortcomings of this study are as follows: (1) No pathological staging analysis was performed for lung
adenocarcinoma. (2) The platelet indicators in this study did not include the proportion of large platelets
(P-LCR).

We also observed that platelets secrete a lot of chemicals. such as ADP, TXA2, TGF-f, microRNA. For example
platelets-derived microRNAs are associated with lung adenocarcinoma!”. Here we study the effects of platelets,
limited to platelet indicators (PLT, PCT, MPV, PDW), which belong to the physical aspects of platelets. The effect
of platelet secreted substances on ABO susceptibility to lung adenocarcinoma deserves further exploration.

In conclusion, these findings suggest that platelet indicators are respectively associated with ABO blood
groups and lung adenocarcinoma. However, Platelet Indicators may not influence the ABO blood groups related
Susceptibility to Lung Adenocarcinoma. Further elucidation necessitates a larger volume of multicenter data.

Data availability
The datasets generated during and/or analyzed during the current study are available from the corresponding
author upon reasonable request.
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