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Background: The acinar- and papillary-predominant histological subtypes are the most common types
of invasive lung adenocarcinoma and are considered “intermediate-grade” carcinomas with heterogeneous
prognosis. This study investigated the prognostic significance of the lepidic and micropapillary/solid
pathological patterns as minor components in patients with intermediate-grade lung adenocarcinomas.
Methods: A total of 697 patients with pathological NOMO acinar/papillary-predominant lung
adenocarcinomas <3 cm in diameter, who underwent curative resection in our institution between June 1,
2014 and August 31, 2016, were retrospectively enrolled in this study. Acinar/papillary-predominant lung
adenocarcinomas were classified into four subtypes according to the presence of the minor pathological
components lepidic (Lep), micropapillary (MP), and solid (S). The subtypes were MP/S Lep*, MP/SLep’,
MP/S'Lep’, and MP/S'Lep™. The 5-year recurrence-free survival (RFS) and overall survival (OS) were
recorded. Factors affecting survival were analyzed by Cox regression method.

Results: Among 697 intermediate-grade lung adenocarcinomas, the distribution of patients was as follows:
MP/SLep" type (n=314; 45.0%), MP/SLep™ type (n=144; 20.7%), MP/S"Lep" type (n=133; 19.1%), and
MP/SLep™ type (n=106; 15.2%). The 5-year RFS rates were 98.7%, 94.4%, 94.0%, and 81.9%, respectively
(P<0.001). The 5-year OS rates were 98.4%, 94.4%, 96.6%, and 87.7%, respectively (P<0.001). Multivariate
analysis revealed that the MP/S"Lep™ subtype was an independent poor prognostic factor of both RFS and OS.
Conclusions: Acinar/papillary-predominant adenocarcinoma is an “intermediate-grade” carcinoma
that can be further classified into subtypes according to the presence of lepidic and micropapillary/solid
pathological patterns with significantly different prognosis. This classification may be useful in evaluating
the recurrence risk and guiding adjuvant therapies in patients with acinar/papillary-predominant stage I lung

adenocarcinoma.
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Introduction

In 2015, the World Health Organization classified invasive
lung adenocarcinomas into three groups according to
peculiar pathological and clinical features. The “low-
grade” group is represented by the lepidic pattern, the
“intermediate-grade” group is represented by the acinar
and papillary patterns, and the “high-grade” group is
characterized by solid and micropapillary patterns (1,2).
Most adenocarcinomas are composed of more than one
pathological component, while pure adenocarcinomas with
a single pathological pattern are rare (3).

It is well known that lepidic-predominant lung
adenocarcinomas are associated with a good prognosis
(4,5). Conversely, micropapillary- or solid-predominant
subtypes are associated with poorer survival (6-9). Acinar-
and papillary-predominant adenocarcinoma is the most
common subtype (50-70%) of invasive adenocarcinomas,
with a heterogeneous prognosis (10-12). Due to the high
heterogeneity of the “intermediate-grade” group, its
prognostic factors have not been well-studied.

Based on semiquantitative analysis of histology, previous
investigations have focused on the impact of the second
predominant pattern (SPP) following the predominant
pattern on the survival and recurrence in patients with
“intermediate-grade” adenocarcinomas. Yanagawa reported
that patients with a solid or micropapillary pattern as a
minor component had poor prognosis (13). However,
recent findings from a large European database study
concluded that there was no difference in recurrence-free
survival (RFS) according to the SPP (P=0.522) (14). We
hypothesize that every single pathological component of
the cancer that is present is one of the important reasons for
the heterogeneity of “intermediate-grade” adenocarcinomas
and lead to different prognosis, rather than just one or two
major components.

This study investigated the prognostic factors of acinar/
papillary-predominant lung adenocarcinomas and stratified
this “intermediate-grade” group of lung adenocarcinomas
according to the presence of the lepidic and micropapillary/
solid pathological patterns. We present the following
article in accordance with the STROBE reporting
checklist (available at https://tlcr.amegroups.com/article/
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view/10.21037/tlcr-21-934/rc).

Methods
Patients

All procedures performed in this study involving human
participants were in accordance with the Declaration of
Helsinki (as revised in 2013). This retrospective study
was approved by the Institutional Review Board of the
Shanghai Chest Hospital (No. KS2011). Individual
consent for this retrospective analysis was waived.
Patients with pathologically confirmed acinar/papillary-
predominant adenocarcinomas <3 cm in diameter who
underwent curative resection between June 1, 2014 and
August 31, 2016 were retrospectively reviewed. Clinical
and pathological characteristics were collected, including
age, gender, smoking history, body mass index (BMI),
American Society of Anesthesiologists (ASA) index, cancer
history (except lung cancer), tumor size, pathological
T (pT) stage, tumor location, predominant histological
subtype, surgical technique, resection type, epidermal
growth factor receptor (EGFR) gene status, and the
following administration of adjuvant chemotherapy. The
smokers were grouped into two groups: mild (<20 pack-
years) and heavy (220 pack-years). Patients were excluded
if they underwent neoadjuvant therapy, had multiple lung
lesions, or received palliative/diagnostic excision surgery.
To avoid the influence of lymph node metastasis, only pINO
patients were selected for subsequent analysis.

Surgery was conducted either by minimally invasive
surgery (MIS), including video-assisted thoracic surgery
(VATS) and robotic-assisted thoracic surgery (RATS),
or thoracotomy. Lobectomy with systemic lymph node
dissection was routinely performed. Sublobar resection,
including segmentectomy and wedge resection, was
performed for peripheral lesions with ground-glass
appearance on computed tomography (CT) scan.

All patients were diagnosed according to the 2011
ATS/ERS/IASLC classification, and each subtype of
adenocarcinoma was recorded in 5% increments by two
independent senior pathologists in our institution. Any
disagreements between the pathologists were resolved via

Transl Lung Cancer Res 2022;11(1):64-74 | https://dx.doi.org/10.21037/tlcr-21-934


https://tlcr.amegroups.com/article/view/10.21037/tlcr-21-934/rc
https://tlcr.amegroups.com/article/view/10.21037/tlcr-21-934/rc

66 Hou et al. Role of minor components in prognosis of lung adenocarcinoma

discussion. All tumors were staged according to the 8"
edition UICC TNM classification.

Subtyping according to the presence of lepidic and
micropapillary/solid pathological patterns

The acinar/papillary-predominant adenocarcinomas
were classified according to the presence of lepidic and
micropapillary/solid pathological patterns. If the lepidic
(Lep) component is present and the micropapillary
(MP)/solid (S) component is absent, the case was classified
as the MP/S Lep” subtype. If none of the MP/S or Lep
components are present, the case was classified as the
MP/SLep™ subtype. If both the MP/S component and the
Lep component are present, the case was classified as the
MP/SLep” subtype. If the MP/S component is present
and the Lep component is absent, the case was classified as
the MP/S"Lep™ subtype. The representative pathological
pictures were shown in Figure S1.

Follow-up and study endpoints

The follow-up data were retrieved from the medical
records of each patient. All patients were followed up at
our hospital or other institution every 3 months for the
first 2 years after surgery and every 6 months thereafter
for 5 years. A thoracic CT scan and an abdominal CT
scan or ultrasonography was routinely performed at each
scheduled visit. During follow-up, bone scans and cranial
CT/magnetic resonance imaging (MRI) were performed
as clinically indicated in patients with bone pain or
neurological symptoms, respectively. A positron emission
tomography (PET)-CT scan was suggested if the patient
had suspected recurrence or metastasis. Patients were also
followed up by telephone interview. The cause of death was
determined based on medical records or interviews.

The primary endpoint of the study was to evaluate the
impact of the presence of the Lep and MP/S pathological
patterns on RFS and OS.

Statistical analysis

Data were presented as number (%) or mean + standard
deviation. Analysis of variance (ANOVA) was used to
analyze normally distributed continuous variables and
the Kruskal-Wallis test was used to analyze continuous
variables that did not conform to normal distribution.
The y test or Fisher’s exact test, as appropriate, was used to
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assess categorical variables. The Kaplan-Meier method was
used to calculate RFS and OS, and the differences between
groups were evaluated with Log-rank test. Univariate and
multivariable Cox proportional-hazards regression analysis
was used to evaluate the prognostic value of various factors.
A two-sided P value less than 0.05 was considered statistically
significant. All statistical analyses were performed using R
software (version 3.5.2, https://www.r-project.org/).

Results

Basic characteristics in each patient subtype classified
according to the presence of lepidic and micropapillary/
solid patbological patterns

A total of 697 patients with acinar/papillary-predominant
adenocarcinomas were eligible in this study, including 268
(38.5%) males and 429 (61.5%) females, with a mean age
of 60.8 (Tuble 1). There were 152 (21.8%) smokers. In 55
(7.9%) cases, patients had a prior history of cancer other
than lung cancer, but radical treatment was performed prior
to this operation. For surgical techniques, 618 (88.7%)
cases underwent VATS (n=580; 83.2%) and RATS (n=38;
5.5%), while open surgery was performed in 79 (11.3%)
patients. Lobectomy was performed in 565 cases (81.1%),
segmentectomy was performed in 58 (8.3%) cases, and 74
(10.6%) patients underwent wedge resection.

The patient characteristics in each different
micropapillary/solid subtype were summarized in 7able 1. Of
the 697 cases, 314 (45.0%), 144 (20.7%), 133 (19.1%), and
106 (15.2%) cases were classified as the MP/S Lep” subtype,
the MP/SLep™ subtype, the MP/S"Lep” subtype, and the
MP/S*Lep™ subtype, respectively. These four subgroups
had comparable age, ASA index, smoking history, cancer
history, EGFR status, surgical technique, and resection
type, but significantly differed in terms of gender (P=0.003),
BMI (P=0.043), tumor size (P<0.001), p'T stage (P<0.001),
pathological predominant pattern (P=0.018), and the use
of adjuvant chemotherapy (P<0.001). The MP/S Lep”
subgroup was associated with the female gender, smaller
tumors, and lower pT stage. Patients presenting with MP/S
as the minor pattern were more frequently male, had larger
tumors, and higher pT stage.

Survival analysis

The median follow-up time was 65 months
(range, 52-78 months). In the whole study cohort, the
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Table 1 Clinicopathological characteristics of the different subtypes classified according to the presence of lepidic and micropapillary/solid

pathological patterns

MP/S'Lep', n=314 MP/S Lep’, n=144 MP/S'Lep’, n=133 MP/S’Lep , n=106

Characteristics (45.0%) (20.7%) (19.1%) (15.2%) P value
Age (mean = SD) 60.4+9.1 60.7+8.6 61.1+10.0 62.0+8.8 0.457
Gender, n (%) 0.003*
Male 103 (32.8) 51 (35.4) 65 (48.9) 49 (46.2)
Female 211 (67.2) 93 (64.6) 68 (51.1) 57 (53.8)
BMI (mean + SD) 23.7+3.2 22.9+3.5 23.1+£3.2 23.7+3.1 0.043*
ASA index, n (%) 0.832
i1 288 (91.7) 134 (93.1) 125 (94.0) 99 (93.4)
1 26 (8.3) 10 (6.9) 8 (6.0) 7 (6.6)
Smoking history, n (%) 0.065
Never 257 (81.9) 116 (80.5) 92 (69.2) 80 (75.5)
Mild 18 (5.7) 5(3.5) 9 (6.7) 6 (5.6)
Heavy 39 (12.4) 23 (16.0) 32 (24.1) 20 (18.9)
Cancer history (except lung cancer), n (%) 0.889
Yes 27 (8.6) 10 (6.9) 9 (6.8) 9 (8.5)
No 287 (91.4) 134 (93.1) 124 (93.2) 98 (92.5)
Tumor size, cm (mean + SD) 1.51+£0.56 1.74+0.58 1.93+0.57 2.07+0.52 <0.001*
pT stage, n (%) <0.001*
Tla 79 (25.2) 19 (13.2) 16 (12.0) 3(2.8)
T1b 183 (58.3) 73 (50.7) 55 (41.4) 35 (33.0)
T1c 46 (14.6) 33 (22.9) 39 (29.3) 32 (30.2)
T2a' 6 (1.9 19 (13.2) 23 (17.3) 36 (34.0)
Right side, n (%) 204 (65.0) 84 (58.3) 79 (59.4) 57 (53.8) 0.175
Predominant pattern, n (%) 0.018*
Acinar 181 (57.6) 86 (59.7) 58 (43.6) 53 (50.0)
Papillary 133 (42.4) 58 (40.3) 75 (56.4) 53(50.0)
Surgical technique, n (%) 0.074
MIS 281 (89.5) 134 (93.1) 111 (83.5) 92 (86.8)
Open 33 (10.5) 10 (6.9) 22 (16.5) 14 (13.2
Resection type, n (%) 0.072
Lobectomy 246 (78.3) 113 (78.5) 112 (84.2) 94 (88.7)
Sublobar resection 68 (21.7) 31(21.5) 21 (15.8) 12 (11.3
EGFR status, n (%) (N=179) 0.826
Wild 13 (25.5) 6 (25.0) 18 (31.0) 15 (32.6)
Mutation 38 (74.5) 18 (75.0) 40 (69.0) 31(67.4
The use of adjuvant chemotherapy, n (%) <0.001*
Yes 10 (3.2) 13 (9.0 14 (10.5) 27 (25.5)
No 304 (96.8) 131 (91.0) 119 (89.5) 79 (74.5)

#, although only tumors less than 3 cm were included in this analysis, some of the patients were staged as T2a due to pleural invasion.
Significant P values are annotated with asterisk (*). Lep, lepidic; MP/S, micropapillary/solid; SD, standard deviation; BMI, body mass
index; ASA index, American Society of Anesthesiologists index; pT stage, pathological T stage; MIS, minimally invasive surgery; EGFR,

epidermal growth factor receptor.
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Figure 1 The recurrence-free survival (RFS) curve and the overall survival (OS) curve among the four subgroups (A,B).

Table 2 Pairwise comparisons of the recurrence-free survival among the four subtypes

Pairwise comparisons using Log-Rank test

Subgroup vs. MP/S Lep” vs. MP/S Lep vs. MP/S"Lep” vs. MP/S'Lep

HR 95% Cl P value HR 95% ClI P value HR 95% Cl Pvalue HR 95% ClI P value
MP/S Lep' - - - 0.28 0.09-0.86  0.026* 0.22 0.08-0.67 0.007* 0.07 0.03-0.19 <0.001*
MP/SLep 3.57 1.17-10.91 0.026* - - - 0.80 0.31-2.08 0.650 0.26 0.11-0.58 0.001*
MP/S'Lep’ 4.45 1.49-13.29 0.007* 125  0.48-3.23 0.650 - - - 0.32 0.15-0.70 0.004*
MP/S'Lep  13.96 5.26-37.02 <0.001* 3.91 1.73-8.83  0.001* 3.14 1.44-6.86 0.004* - - -

Significant P values are annotated with asterisk (). Lep, lepidic; MP/S, micropapillary/solid; HR, hazard ratio; Cl, confidence interval.

S-year RFS rate and the 5-year OS rate were 94.4%
and 95.6%, respectively. The 5-year recurrence rate was
5.6% (39 cases).

There were significant differences in RFS (P<0.001)
and OS (P<0.001) among the 4 subgroups. The 5-year
REFS rates of the MP/S"Lep®, MP/S™Lep”, MP/S"Lep®, and
MP/S"Lep™ subtypes were 98.7%, 94.4%, 94.0%,
and 81.9%, respectively (Figure 1A4). The 5-year OS
rates of the MP/SLep’, MP/SLep”, MP/S"Lep’, and
MP/SLep™ subtypes were 98.4%, 94.4%, 96.6%, and
87.7%, respectively (Figure 1B).

Pairwise comparison using the Log-rank test (Zables 2,3)
revealed that both the RFS and OS differed significantly
between the MP/SLep™ and MP/S"Lep” subtypes (P<0.01
and P<0.05, respectively). The OS of the MP/S"Lep”
subtype was comparable to the MP/S Lep*subtype (P=0.27).
The RFS of the MP/S"Lep” subtype was worse compared

© Translational Lung Cancer Research. All rights reserved.

to the MP/S"Lep” subtype (P<0.007). The RFS of the
MP/S*Lep™ subtype was also poorer compared to the
MP/SLep™ subtype (P<0.001), while the OS of these 2
subtypes was comparable (P=0.146).

Prognostic factors in acinar/papillary predominant lung
adenocarcinomas

Univariate analysis suggested that the male gender, age
>70 years, pleural invasion, the use of adjuvant therapy, and
the MP/S"Lep™ subtype were associated with poorer RFS,
while the MP/SLep” subtype was associated with superior
RES (Table 4). Multivariate Cox regression analysis showed
that the MP/S"Lep™ subtype was the only independent
predictor of RES. The multivariable analysis results of each
subtype as a reference are listed in Table S1.

Similarly, univariate analysis demonstrated that the male
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Table 3 Pairwise comparisons of the overall survival among the four subtypes

Pairwise comparisons using Log-Rank test

Subgroup vs. MP/S Lep" vs. MP/S Lep vs. MP/S"Lep” vs. MP/S"Lep”

HR 95% ClI P value HR 95% ClI P value HR 95% Cl P value HR 95% ClI P value

MP/S Lep’ - - - 0.23 0.08-0.66 0.007* 0.48 0.13-1.78  0.271 0.12 0.04-0.34 <0.001*
MP/S'Lep 4.42 1.51-12.92 0.007* - - - 2.11 0.66-6.74  0.208 0.54 0.24-1.24 0.146
MP/S'Lep” 2.09 0.56-7.81  0.271 0.47 0.15-1.51 0.208 - - - 0.26 0.08-0.79 0.018"

MF’/S+Lep7 8.13 2.90-22.82 <0.001* 1.84 0.81-4.20 0.146 3.89 1.27-11.93 0.018" - - -

Significant P values are annotated with asterisk (*). Lep, lepidic; MP/S, micropapillary/solid; HR, hazard ratio; Cl, confidence interval.

Table 4 Univariate and multivariate analysis for recurrence-free survival

Univariable analysis Multivariable analysis
Recurrence-free survival
HR 95% ClI P HR 95% ClI P
Male (vs. female) 1.722 0.947-3.132 0.075 1.244 0.673-2.300 0.486
Age =70 years 2.299 1.199-4.408 0.012* 1.774 0.912-3.453 0.091
BMI 1.012 0.925-1.110 0.799
ASA Il (vs. ASA I/11) 1.316 0.470-3.684 0.601
Right side (vs. left side) 1.509 0.787-2.893 0.215
pT stage
T1a Ref Ref
T1b 1.025 0.277-3.785 0.971 0.713 0.190-2.670 0.615
T1c 4.026 1.166-13.908 0.028* 2.034 0.565-7.327 0.278
T2a" 8.143 2.372-27.950 <0.001* 1.929 0.482-7.725 0.354
PAP-predominant (vs. ACIl-predominant) 0.850 0.464-1.558 0.599
Smoking history
Never Ref
Mild 1.359 0.416-4.438 0.611
Heavy 1.233 0.568-2.676 0.597
Open technique (vs. MIS) 1.849 0.858-3.987 0.117
The use of adjuvant chemotherapy 4.526 2.360-8.681 <0.001* 1.870 0.854-4.096 0.118
Sublobar resection (vs. lobectomy) 0.866 0.385-1.946 0.727
Subtype
MP/S'Lep" Ref Ref’
MP/S Lep 0.802 0.309-2.080 0.650 0.954 0.366-2.490 0.924
MP/S Lep” 0.225 0.075-0.671 0.007* 0.359 0.116-1.114 0.076
MP/S"Lep 3.137 1.435-6.858 0.004* 2.457 1.096-5.513 0.029*

° although only tumors less than 3 cm were included in the analysis, some of the patients were staged as T2a due to pleural invasion; b,
the multivariable analysis results of each subtype as a reference are listed in Table S1. Significant P values are annotated with asterisk
(*). HR, hazard ratio; Cl, confidence; BMI, body mass index; ASA, American Society of Anesthesiologists; pT stage, pathological T stage;
PAP-predominant, papillary predominant adenocarcinomas; ACIl-predominant, acinar predominant adenocarcinomas; MIS, minimally
invasive surgery; Lep, lepidic; MP/S, micropapillary/solid.
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Table 5 Univariate and multivariate analysis for overall survival

Univariable analysis Multivariable analysis
Overall survival
HR 95% ClI P HR 95% ClI P
Male (vs. female) 2.744 1.341-5.613 0.006* 2.224 1.063-4.654 0.034*
Age =70 years 3.556 1.756-7.200 <0.001* 2.464 1.160-5.234 0.019*
BMI 1.082 0.980-1.195 0.118
ASA Il (vs. ASA I/11) 1.828 0.641-5.213 0.295
Right side (vs. left side) 1.430 0.377-3.019 0.349
pT stage
T1a Ref Ref
T1b 1.605 0.461-5.584 0.457 1.388 0.391-4.923 0.612
Tic 1.567 0.392-6.266 0.525 1.069 0.249-4.586 0.929
T2a" 4.407 1.193-16.280 0.026* 1.864 0.429-8.102 0.406
PAP-predominant (vs. ACI-predominant) 0.710 0.347-1.452 0.348
Smoking history
Never Ref
Mild 1.838 0.554-6.105 0.320
Heavy 1.015 0.387-2.659 0.976
Open technique (vs. MIS) 1.475 0.568-3.830 0.425
The use of adjuvant chemotherapy 1.418 0.497-4.044 0.513 0.621 0.172-1.863 0.355
Sublobar resection (vs. lobectomy) 2.021 0.957-4.268 0.065 1.944 0.819-4.111 0.140
Subtype
MP/SLep” Ref Ref’
MP/S Lep 2.109 0.661-6.735 0.208 2.335 0.723-7.540 0.156
MP/SfLep+ 0.478 0.128-1.781 0.271 0.581 0.152-2.222 0.427
MP/S+Lep7 3.886 1.267-11.931 0.018* 4.045 1.285-12.736 0.017*

° although only tumors of less than 3 cm were included in the analysis, some of the patients were staged as T2a because of pleural
invasion; b, the multivariable analysis results of each subtype as a reference were in Table S2. Significant P values are annotated with
asterisk (*). HR, hazard ratio; Cl, confidence; BMI, body mass index; ASA, American Society of Anesthesiologists; pT stage, pathological
T stage; PAP-predominant, papillary predominant adenocarcinomas; ACl-predominant, acinar predominant adenocarcinomas; MIS,
minimally invasive surgery; Lep, lepidic; MP/S, micropapillary/solid.

gender, age >70 years, pleural invasion, and the MP/SLep” The role of adjuvant chemotherapy in patients with the
subtype were associated with poorer OS. Multivariate Cox MP/S"Lep” subtype

regression showed that patients aged >70 years, the male Since patients with the MP/S"Lep” subtype had relatively

gender, and the MP/S"Lep” subtype were significantly poor survival, the role of adjuvant chemotherapy in

associated with poorer OS (Tuble 5). The multivariable this subgroup was explored. Adjuvant chemotherapy
analysis results of each subtype as a reference are listed in is more likely to be used in patients with stage IB and
Table S2. thus, the RFS and OS of patients with MP/S"Lep~
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Figure 2 The recurrence-free survival (RFS) and the overall survival (OS) of patients with the MP/S"Lep™ subtype receiving adjuvant

chemotherapy or not in stage IA (A,B) or stage IB (C,D).

subtype in stage IA (Figure 24,2B) and 1B (Figure 2C,2D),
respectively, were analyzed. No significant difference
was observed between patients who received adjuvant
chemotherapy and patients who did not received adjuvant
chemotherapy.

Discussion

The present study classified lung adenocarcinomas into
subgroups according to the presence of lepidic and
micropapillary/solid pathological patterns and demonstrated
that the presence of minor MP/S and Lep components can
be used to stratify the prognosis of patients with acinar/
papillary-predominant adenocarcinoma, which is the
most common histological pattern with a heterogeneous

© Translational Lung Cancer Research. All rights reserved.

prognosis.

Multivariate analysis identified the MP/S"Lep™ subtype
as an independent prognostic factor of both RFS and OS.
Although acinar/papillary-predominant adenocarcinomas
account for more than 50-70% of lung adenocarcinomas,
there is a paucity of studies investigating its prognostic
factors. Since 2004, it has been well accepted that most
adenocarcinomas (94%) present with more than one
pathological component (3). According to the WHO
classification, the components of up to or more than 5%
of the minor components should be recorded, indicating
that each component in the adenocarcinoma might have
an effect on the prognosis and not only the predominant
component. Previous studies have often focused on the
relationship between the SPP and prognosis. However, the
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impact of the SPP remains controversial (4,11,15). A recent
European multicenter study found no significant difference
in terms of DFS according to SPP (14).

Recently, a new grading system for invasive lung
adenocarcinoma based on the predominant and high-grade
patterns was proposed. It was noted that tumors with more
than 20% high-grade pattern as the SPP should be classified
into a poorly differentiated group as their invasiveness
was similar to that of high-grade pattern predominant
adenocarcinomas (16). In fact, the SPP might not be a
good parameter for certain reasons. In some cases, the SPP
cannot be determined when the proportion of secondary
components are equal, such as 20% lepidic pattern and
20% micropapillary pattern, and this has been excluded in
some of previous studies (11). In addition, it can be difficult
to accurately quantify each minor pathological component
based on semiquantitative analysis, even for the experienced
pathologist. During the progression of adenocarcinoma,
more aggressive tumors may contain higher grade invasive
components such as the MP/S component, accompanied
by the disappearance of the Lep component. In this study,
the extent of invasiveness in the “intermediate-grade”
adenocarcinoma was estimated based on the presence of the
lepidic and micropapillary/solid pathological patterns. This
does not require the quantification of all the pathological
components. To the best of our knowledge, the present
study not only examined the largest cohort of patients with
“intermediate-grade” lung adenocarcinoma, but is also the
first to use the presence of the lepidic and micropapillary/
solid pathological patterns as a prognostic factor to stratify
acinar/papillary-predominant stage I lung adenocarcinomas.

The Lep component is a favorable prognostic factor
regardless of its percentage (17,18) and the presence of
the MP/S component at higher than 5% indicates a poor
prognosis even if it is not the predominant component (19).
These data suggested that the presence of Lep and MP/S
pathological components, rather than their percentages, is
more important for the prognosis of “intermediate-grade”
adenocarcinoma. Therefore, in this study, the combination
of the Lep and MP/S minor components was used to
stratify “intermediate-grade” lung adenocarcinoma. Since
“intermediate-grade” adenocarcinomas are all acinar/
papillary-predominant, the acinar/papillary component was
not included as a parameter to avoid redundancy.

In the entire study cohort, the 5-year RFS and OS were
94.4% and 95.7%, respectively, after a median follow-
up period of 65 months. The 5-year recurrence rate was
5.6% (39 cases). Age, gender, and tumor size have been

© Translational Lung Cancer Research. All rights reserved.

recognized as prognostic factors for both RFS and OS in
previous studies involving early-stage lung adenocarcinoma
(3,12,14,19,20). In this study, the MP/S'Lep™ subtype
was identified as an independent poor prognostic factor
of both RFS and OS in “intermediate-grade” lung
adenocarcinomas. Indeed, patients with the MP/S"Lep~
subtype had the worst RFS and OS compared with the
other subtypes. Previous studies have not mentioned the
effects of the simultaneous presentation of both the MP/
S component (unfavorable prognostic factor) and the Lep
component (favorable prognostic factor) on prognosis. The
current study found that there were no differences in the
S-year RFS and OS rates between patients with the MP/
S'Lep® and MP/S Lep™ subtypes. This finding suggested
that the Lep component has a “protective role” which can
compensate the detrimental effects of the MP/S component
in early-stage lung adenocarcinoma. Compared to the other
subtypes, the tumor size of the MP/SLep” subtype was
significantly smaller. In agreement with the study by Ito and
colleagues (11), pT stage was not a significant prognostic
factor for either RFS nor OS in this study cohort. Recent
studies showed that tumor size is not a universal standard
to predict prognosis, especially in stage I lung cancer
(10,17,20).

In this study cohort, patients with the MP/S component
presented with more pleural invasion, which was consistent
with previous reports (21). However, only patients with
the MP/S"Lep™ subtype had a poor prognosis. There was
no significant difference in terms of surgical resection
procedure between the 4 subtypes (P=0.072). Patients
with the MP/S component were more likely to undergo
lobectomy. For the MP/S"Lep™ subtype, the prognosis
between patients receiving adjuvant chemotherapy and
not receiving adjuvant chemotherapy was comparable,
suggesting that other treatment modalities are needed to
improve the prognosis of this subgroup. However, further
studies are required to validate this due to the relatively
small sample size in this subgroup analysis.

There were some limitations to this study. First, this
was a retrospective study and incomplete data is inevitable.
Second, this was a single-institution study and future
prospective multicenter clinical trials are warranted to

further validate these findings.

Conclusions

In conclusion, micropapillary and solid patterns as minor
components had a negative impact on prognosis. The
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presence of lepidic and micropapillary/solid pathological
patterns allows acinar- and papillary-predominant lung
adenocarcinomas to be further classified into subgroups
with prognostic significance. This classification may be
used to evaluate the recurrence risk and guide the adjuvant
therapeutic management of these patients.
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Figure S1 The representative pathological pictures of each subtype. (A) MP/SLep” subtype; (B) MP/S Lep™ subtype; (C) MP/S'Lep”
subtype; (D) MP/S"Lep™ subtype. Slides were stained with H&E stain and images were examined at x50 objective.
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Table S1 The multivariable analysis results of each subtype as a reference for recurrence-free survival

Multivariable analysis

Recurrence-free survival

HR 95% Cl P

Subtype

MP/S*Lep* Ref

MP/S Lep” 0.954 0.366-2.490 0.924

MP/S"Lep® 0.359 0.116-1.114 0.076

MP/S*Lep” 2.457 1.096-5.513 0.029
Subtype

MP/S Lep” Ref

MP/S*Lep” 1.048 0.402-2.735 0.924

MP/S"Lep® 0.376 0.120-1.177 0.093

MP/S*Lep” 2.575 1.103-6.013 0.029
Subtype

MP/S Lep* Ref

MP/S"Lep™ 2.658 0.849-8.315 0.093

MP/S*Lep* 2.785 0.898-8.644 0.076

MP/S*Lep” 6.844 2.338-20.035 <0.001
Subtype

MP/S*Lep” Ref

MP/S"Lep™ 0.388 0.166-0.907 0.029

MP/S*Lep* 0.407 0.181-0.913 0.029

MP/S Lep* 0.146 0.050-0.428 <0.001

HR, hazard ratio; Cl, confidence; Lep, lepidic; MP/S, micropapillary/solid.
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Table S2 The multivariable analysis results of each subtype as a reference for overall survival

Multivariable analysis

Overall survival

HR 95% Cl P

Subtype

MP/S*Lep* Ref

MP/S Lep” 2.335 0.723-7.540 0.156

MP/S"Lep® 0.581 0.152-2.222 0.427

MP/S*Lep™ 4.045 1.285-12.736 0.017
Subtype

MP/S Lep” Ref

MP/S*Lep* 0.428 0.133-1.383 0.156

MP/S Lep® 0.249 0.084-0.738 0.012

MP/S*Lep” 1.732 0.719-4.175 0.221
Subtype

MP/S Lep* Ref

MP/S"Lep™ 4.023 1.356-11.937 0.012

MP/S*Lep* 1.723 0.450-6.593 0.427

MP/S*Lep” 6.968 2.261-21.477 <0.001
Subtype

MP/S*Lep” Ref

MP/S Lep™ 0.577 0.240-1.391 0.221

MP/S*Lep* 0.247 0.079-0.778 0.017

MP/S Lep* 0.144 0.047-0.442 <0.001

HR, hazard ratio; Cl, confidence; Lep, lepidic; MP/S, micropapillary/solid.
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