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Summary

Background: Supportive care alone cannot be indicated for cancers for which established stan-
dard therapy exists unless there is a specific reason. Due to the refusal of standard therapy by
the patient after proper explanation of the therapy, we experienced a long-term follow-up of
>10 years with supportive care alone in an epidermal growth factor receptor (EGFR) mutated
lung cancer patient. Case: A 70-year-old woman was referred due to the right lung with some
ground glass opacities (GGOs). One of the GGOs which was resected in another hospital had
been confirmed to be EGFR mutation-positive lung adenocarcinoma. Although EGFR-tyrosine
kinase inhibitor (TKI) was explained to be the standard therapy, the patient refused receiving
the therapy and wished to follow up imaging of the remaining GGOs. During the follow-up
period of 13 years, the each GGO showed a gradual increase. The doubling time of the largest
GGO and that of serum carcinoembryonic antigen was > 2,000 days, respectively. Conclusion:
Although very rare, some of EGFR mutated lung adenocarcinoma might have a very slow pro-
gression. Clinical course of this patient provides useful information to the clinical practice of
future patients who may have similar clinical courses.
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Souhrn

Vychodiska: U néddord, pro néz je stanovena standardni 1é¢ba, nelze indikovat samotnou pod-
plrnou lé¢bu, pokud pro to neexistuje zvlastni divod. Protoze pacientka s adenokarcinomem
plic a mutaci receptoru epidermalniho ristového faktoru (epidermal growth factor receptor
- EGFR) odmitla standardni terapii, ziskali jsme zkusenost s dlouhodobym sledovanim pa-
cientky pouze na podplrné lécbé, které trvalo > 10 let. Pfipad: Sedmdesatileta zena k nam
byla odeslana pro vyskyt opacit mlécného skla (ground glass opacities — GGO) v pravé plici.
U jedné z GGO, kterd byla resekovana v jiné nemocnici, byl potvrzen EGFR mutovany adenokar-
cinom plic. Ackoli ji bylo vysvétleno, Ze standardni terapii je EGFR tyrozinkindzovy inhibitor
(TKI), pacientka tuto terapii odmitla a pféla si zbylé GCO sledovat pomoci zobrazovacich tech-
nik. Béhem dlouhodobého sledovani, které trvalo 13 let, bylo u kazdé GGO pozorovdno mirné
zvétseni. Zdvojovaci ¢as nejvétsi GGO a karcinoembryonalniho antigenu v séru byl > 2 000 dni.
Zdveér: | kdyz je to velmi vzacné, nékteré EGFR mutované adenokarcinomy plic mohou mit velmi
pomalou progresi. Klinicky prabéh u této pacientky poskytuje uzite¢nou informaci pro klinic-
kou praxi u budoucich pacient(, u kterych maze byt klinicky pribéh podobny.
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Introduction

Patients with cancer for which standard
therapy has been established rarely rece-
ive supportive care alone without stan-
dard therapy, unless there might be spe-
cial reasons. The most common reasons
for agonizing the choice of supportive
care alone might be impairment of im-
portant organs such as the heart, lung,
liver and kidneys. This may also apply to
patients who refuse standard therapy,
even though they have been properly
informed and understood the therapy.
Many of these patients might not wish
to follow up imaging studies. There-
fore, it could be difficult to obtain infor-
mation on the natural history of cancer
for which standard treatment have been
established.

Epidermal growth factor receptor
(EGFR) mutation is the most common
driver gene of non-small cell lung cancer
(NSCLC) [1]. For patients with this gene
mutation, EGFR-tyrosine kinase inhibitor
(TKI) treatment is the established stand-

ard therapy [1]. Consented follow-up of
clinical status without standard EGFR-TKI
therapy appeared to be performed only
for selected patients with reasons such
as refusal of treatment or serious com-
plications. To our best knowledge, there
has been no report of the long-term nat-
ural history of EGFR mutated NSCLC pa-
tient who had been well informed for
standard therapy. We show herein a case
with a consented 13-year follow-up ob-
servation of EGFR-mutated NSCLC.

Case report

A 69-year-old was referred to a hospi-
tal because of some ground glass opaci-
ties (GGOs) in the upper lobe of the right
lung 7 years ago. These GGOs were in-
cidentally detected by annual mass-
-screening. The patient had no smoking
history. For the purpose of pathological
diagnosis, the largest GGO located in the
right upper lobe was surgically resected.
Pathologically, the tumor cells prolifer-
ated while replacing the alveolar struc-

tures without destroying them. Mod-
erate thickening of alveolar septa was
accompanied. Pathological diagnosis
was well-differentiated lung adenocar-
cinoma TTbNOMO. Driver gene examina-
tion of the resected specimen revealed
Exon 21 L858R of epidermal growth
factor receptor (EGFR). Eight months
after the resection, the patient was re-
ferred to our hospital. The patient had
no sign and symptom. Physical exam-
ination was unremarkable. Serum car-
cinoembryonic antigen (CEA) level was
slightly elevated to 5.2 ng/mL (normal
range 0-5.0 ng/mL), although pretreat-
ment CEA level was 3.9 ng/mL. Chest CT
scan taken at the time of initial visit re-
vealed two GGOs in the right upper lobe
of the lung (Fig. 1A). These GGOs were ir-
regular, heterogeneous size, had a small
portion of dense areas. Imaging studies
showed no lesions except for lung GGOs.
At this time and afterwards, the patient
was advised to be treated with EGFR-TKI,
however, she refused to have the stand-
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Fig. 1. Chest CT taken 3 months after the largest ground glass opacity (GGO) was resected (A), CT taken at 5 years (B), 10 years (C),

and 13 years after the resection (D), showed slowly progression in the remaining GGOs.
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Graph 1. Clinical course and serum carcinoembryonic antigen (CEA).

ard therapy based on her own beliefs.
In spite of her refusal of taking EGFR-
TKI, she agreed to receive follow-up CT
scans. Each GGO revealed a gradual in-
crease in the size and proportion of high
density areas from year to year (Fig. 1B,
Q). Regular physical examinations and
serum CEA measurements were also per-
formed on a regular basis. There were no
physical examination findings sugges-
tive of metastasis. Thirteen years after
theinitial diagnosis, the maximum diam-
eter of each GGOs was = 30 mm, and the
increase in the proportion of high den-
sity parts became more remarkable
(Fig. 1D). Serum CEA gradually increased
up to 25.0 ng/mL (Graph 1), but the pa-
tient is fine without any symptoms.

Discussion

EGFR mutation is the most common
driver gene of NSCLC [1]. Similar to
NSCLC without driver genes, standard
treatment has been surgical resection
for resectable EGFR mutated NSCLC pa-
tients. For those with locally advanced
and metastatic EGFR mutated NSCLC, on
the other hand, EGFR-TKI has been the
standard drug for the last 20 years [1].
Natural history and active surveillance
have been reported in some malig-
nant diseases other than EGFR mutated
NSCLC [2-4]. To our best knowledge,

however, long-term follow-up EGFR mu-
tated NSCLC has never been reported
except for exon 20 insertions, uncom-
mon types for which standard ther-
apy has not been established [5]. From
an ethical point of view, long-term fol-
low-up of EGFR mutated NSCLC patients
without standard therapy should not be
performed without any specific reasons.
In our patient, her clinical course has
been monitored for 13 years because
the patient did not wish to receive EGFR-
TKI therapy. Since the patient’s consent
was obtained for active surveillance, de-
tailed progress could be recorded. This
is the first report to describing the nat-
ural history of EGFR mutant NSCLC over
a decade.

There are some methods to assess the
tumor growth. As one of them, assess-
ment of volume doubling time (VDT)
on images has been used [6,7]. VDT of
the largest GGO in the upper lobe of
the right lung was 2,273 days when cal-
culated using Schwartz's formula as-
sessing that it was spherical [6,7]. In our
previous study on VDT in 140 patients
with lung adenocarcinoma detected
in a chest radiograph mass screening
program, the mean VDT was 177 days,
and 5.0% of these patients had a VDT
of > 400 days [8]. In a recent study of
268 lung adenocarcinomas detected on

chest CT scan, Park et al reported that
the median VDT was 529 days (interquar-
tile range 278-872 days) for lung adeno-
carcinomas [9]. Compared to the results
of these reports, the VDT of the GGO in
our patient was evaluated to be very
long. Another method to assess tumor
progression is to evaluate serum lev-
els of tumor markers over time. Even in
EGFR mutated NSCLC patients, serum
CEA has been evaluated to reflect the ex-
tent and prognosis of lesions [10-13]. In
other words, high CEA levels are gener-
ally associated with disease progression
and poor prognosis [10-13]. This patient
underwent CEA measurements prior
to surgical resection, and she had the
measurements several times during the
13 years after resection. Serum CEA was
within normal limits at diagnosis, but
serum CEA did not return to normal after
surgical resection and increased levels al-
most consistently during subsequent fol-
low-up (Graph 1).In this patient, the dou-
bling time of serum CEA was calculated
to be 2,109 days. It was a very interesting
result; the doubling time of this serum
CEA was almost the same as the above-
mentioned VDT of the largest GGO in the
upper lobe of the right lung.

In general, elevated serum levels of
CEA represent ,the presence of can-
cer cells capable of producing CEA", ,in-
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creased total number of cancer cells pro-
ducing CEA", or both. That is, in a cancer
cell population with a low ability to pro-
duce CEA, there may be an increase in
CEA if there is a rapid increase in can-
cer cells. On the other hand, in a can-
cer cell population with a high ability to
produce CEA, there may be an increase
in CEA even if there is a slow increase in
cancer cells. Taking the changes of GGOs
in imaging studies into consideration,
it was speculated that the increase in
serum CEA was likely the latter.

An additional point to discuss in this
patient was whether the multiple lung
nodules were synchronous primary lung
adenocarcinomas or multiple lung me-
tastases. At the time of initial presen-
tation, two or more nodules were de-
tected in chest CT scan. It was difficult
to determine exactly whether they are
simultaneous lung cancers or lung me-
tastases, but it was presumed to be the
former, considering the features on the
image. Progression of GGO-based inho-
mogeneous synchronous lung adeno-
carcinomas seems to be very slow and
the prognosis of them to be relatively
good among those with lung adenocar-
cinomas [14,15]. On the other hand, it
is known that there is a group of EGFR
mutated lung adenocarcinoma patients
whose metastases are localized in the
lung [16], and it has been reported that
the prognosis of these patient groups is
relatively good [17]. Whether the lesion
might be synchronous lung adenocarci-
noma or, unlikely, lung metastases, the
course of this patient, whose lesions are
long-term confined to the lung, were
notable.

It is not possible to discuss all the nat-
ural history of EGFR mutant NSCLC by
showing the clinical course of this pa-
tient. However, we showed the presence
of EGFR mutant NSCLC which progresses
relatively slowly. The elucidation of the
natural history in EGFR mutated NSCLC
might contribute to clinical strategies,
judgment of treatment efficacy, and pro-
gnosis estimation for patients with this
type of NSCLC.
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