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Abstract:

Our case patient was a 38-year-old pregnant Japanese woman who underwent emergency Caesarean section
because of massive vaginal bleeding due to a low-lying placenta. Immediately after delivery, she presented
with rapidly progressive dyspnea. Contrast-enhanced computed tomography revealed bilateral pleural effu-
sion, lung nodules, multiple liver tumors, and multiple osteolytic lesions. Accordingly, epidermal growth fac-
tor receptor-mutant advanced lung adenocarcinoma was diagnosed. This report highlights the occurrence of
rapid progression of lung cancer following delivery that led to postpartum acute respiratory failure, rather
than due to pulmonary thromboembolism associated with the existing deep venous thrombosis of the inferior

vena cava.
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Introduction

Critical conditions that require intensive care during the
perinatal period are relatively rare (1). Acute respiratory fail-
ure after delivery has a broad differential diagnosis. Venous
thromboembolism, cardiovascular disease, pulmonary hyper-
tension, bronchial asthma, respiratory infection, neuromuscu-
lar disorders, and sepsis are recognized as non-obstetric
causes of acute respiratory failure during pregnancy and pu-
erperium (2), although lung cancer is a rare cause (3). In ad-
dition, rapid progression of lung cancer after delivery is un-
common.

We herein report a woman who developed a postpartum
condition of dramatically deteriorating respiratory failure

following emergency Caesarean section performed due to
the rapid progression of epidermal growth factor receptor
(EGFR)-mutant advanced lung adenocarcinoma, instead of
pulmonary thromboembolism due to the existing deep ve-
nous thrombosis of the inferior vena cava.

Case Report

A 38-year-old gravida 2 para 1 pregnant Japanese woman
developed difficulty walking due to pain in her right ingui-
nal region and lower back at 35 weeks and 5 days of gesta-
tional age during her second pregnancy. Elective Caesarean
section was accordingly scheduled because a low-lying pla-
centa was detected by transvaginal echography at 36 weeks
and 3 days of gestation. The patient was admitted to the De-
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Figure 1. The clinical course showing the chest X-ray findings, treatment regimens, and the re-

quirement and modalities of oxygen therapy. ICU: intensive-care unit, NHF: nasal high-flow oxygen,

NPPV: non-invasive positive-pressure ventilation
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Figure 2. Chest X-ray findings on hospital day 6 after deliv-
ery by Caesarean section showing pulmonary congestion and
reduced permeability, primarily in the lower lung fields.

partment of Obstetrics. Before this operation, her body tem-
perature was 36.3°C, pulse rate was 83 beats/min and regu-
lar, blood pressure was 116/50 mmHg, respiratory rate was
15 breaths/min, and percutaneous arterial blood oxygen
saturation (Sp0O.) was 98% on room air. Furthermore, her
physical findings remained unchanged, expect for the lower
abdominal pain. On hospital day (HD) 6 (i.e., 37 weeks and
1 day gestation), the patient developed massive vaginal
bleeding and underwent emergency Caesarean section for
the same. She was then transferred to the intensive-care unit
(ICU) because of dramatically deteriorating dyspnea.

The patient’s clinical course after emergency Caesarean
section is depicted in Fig. 1. On HD 6 after delivery [post-

operative day (POD) 0], chest X-ray (Fig. 2) revealed car-
diac dilatation and opacity, predominantly in the bilateral
lower lung fields. Progression of anemia from hemoglobin
(Hb) level 10.1 g/dL prior to childbirth to 6.1 g/dL after was
noted. Contrast-enhanced whole-body computed tomography
on HD 7 (POD 1) showed bilateral pleural effusions, multi-
ple lung nodules (Fig. 3A), multiple liver masses (Fig. 3B),
and multiple osteolytic changes (Fig. 3C). There were no
signs of pulmonary embolism; however, thrombi were de-
tected in the splenic vein, abdominal inferior vena cava, and
the left common iliac vein (Fig. 3C).

On the same day, her SpO. had deteriorated to 94% with
5 L/min (LPM) oxygen reservoir mask administration, and
non-invasive positive-pressure ventilation was administered
along with a diuretic, which led to the resolution of respira-
tory distress. On HD 9, the patient was transferred to the
Division of General Medicine for further treatment.

On examination in our division, the patient was conscious
and well-oriented but reported left hip pain. Her body tem-
perature was 37.1°C, pulse rate was 93 beats/min and regu-
lar, blood pressure was 126/82 mmHg, respiratory rate was
25 breaths/min, and SpO, was 96% (O.: 5 L/nasal cannula).
The conjunctiva was anemic and icteric. Several rubbery
hard lymph nodes (1-2 cm in size) were palpated on the left
side of the neck and fovea superior to the left clavicle. The
respiratory sounds were attenuated in the bilateral lower
lung areas without rales. Bilateral breast engorgement and a
midline Caesarean operation scar were observed on the
lower abdomen. The remainder of the examination was un-
remarkable.

Notable laboratory findings included the following: white
blood cell count (11,470/uL), normocytic normochromic
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Figure 3. Contrast-enhanced whole-body computed tomography images showing bilateral pleural
effusion, multiple lung small nodules (A), multiple liver tumors (B), and osteolytic changes in the iliac
bones (C: black solid arrows). No signs of pulmonary embolism can be seen; however, thrombi can be
seen in the splenic vein, abdominal inferior vena cava (C: black dotted arrow), and the left common
iliac vein.
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Figure 4. Sputum cytology of Papanicolaou stain (A ; original magnification, 20x) indicating adeno-
carcinoma cells with nuclear ubiquity, nuclear enlargement, and nuclear irregularity. Cytology of
pleural effusion of Papanicolaou stain (B; original magnification, 20x) showing adenocarcinoma with

20 ym

an abnormal cell cluster, indicating nuclear enlargement and anisokaryosis.

anemia (Hb, 7.7 g/dL), hypoalbuminemia (2.1 g/dL), and
elevated levels of lactate dehydrogenase (4,467 units/L), al-
kaline phosphatase (1,651 units/L), and tumor markers (car-
cinoembryonic antigen, 44.0 ng/dL; carbohydrate antigen
19-9, 154.7 U/mL; carbohydrate antigen 125, 243.6 U/mL;
and carbohydrate antigen 15-3, 55 U/mL).

Pleural fluid (Fig. 4A) and sputum (Fig. 4B) cytology re-
vealed poorly differentiated adenocarcinoma. However, de-
tection of the primary lesions in the lungs was difficult due

to massive pleural effusion. Findings of upper gastrointesti-
nal endoscopy, colonoscopy, and breast ultrasonography
were unremarkable for confirming the primary lesion as ade-
nocarcinoma. The results of a pathological examination of
her placenta were normal.

The patient stopped breastfeeding after the colostrum
stage. Due to worsening of her respiratory condition on HD
13, oxygen therapy was changed to nasal high-flow oxygen
(50%; 50 L/min).
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Figure 5. Cell block cytology of the pleural effusion. Hematoxylin and Eosin staining (A; original
magnification, 20x) demonstrated adenocarcinoma with abnormal cells showing nuclear enlargement
and anisokaryosis; immunostaining for thyroid transcription factor-1 (TTF-1, B; original magnifica-
tion, 20x) showed positive expression in the nuclei of abnormal cells.

Cell block cytology of the pleural effusion on HD 13 re-
vealed adenocarcinoma (Fig. 5A). Results of immunostain-
ing were positive for cytokeratin (CK) 7, thyroid transcrip-
tion factor-1 (Fig. 5B), and napsin A but negative for CK20.
These findings were consistent with those of lung adenocar-
cinoma. In addition, estrogen receptor (ER) was 1-5% posi-
tive. Owing to the detection of the EGFR mutation (deletion
of E746-A750 in exon 19) by peptide nucleic acid-locked
nucleic acid polymerase chain reaction clamp method on
HD 17, 250 mg/day gefitinib (a selective inhibitor of the ty-
rosine kinase domain of EGFR) therapy was initiated on the
same day. On HD 20, the patient was transferred to the Di-
vision of Respiratory Medicine.

After the initiation of gefitinib therapy, pleural effusion
considerably reduced, and the SpO. gradually improved. Ac-
cordingly, the patient was discharged along with her baby
on HD 45 and continued treatment on an outpatient basis
without using analgesics and even became ambulatory.

Discussion

This report highlights the fact that postpartum acute respi-
ratory failure following emergency Caesarean section may
not be caused by pulmonary thromboembolism, despite the
presence of deep venous thrombosis in the inferior vena
cava; instead, it may result from rapid progression following
delivery of EGFR-mutant advanced lung adenocarcinoma,
although advanced lung adenocarcinoma is rarely encoun-
tered during pregnancy.

The clinical course of this patient highlights five impor-
tant clinical issues: (i) advanced lung cancer can be a cause
of postpartum acute respiratory failure; (ii) the reason for
the delay in the diagnosis of lung cancer combined with
pregnancy needs to be clarified; (iii) the reason for the ag-
gravation of symptoms related to lung cancer after delivery
needs to be clarified; iv) if any gene biomarker is positive,
ascertaining whether or not an appropriate molecular-

targeted drug can be used to save the life of a pregnant
woman with advanced lung cancer despite a poor perform-
ance status is important; and (v) the safety of biomarker-
specific medicines, particularly gefitinib and other EGFR ty-
rosine kinase inhibitors (EGFR-TKIs) during the breastfeed-
ing period remains unclear.

Pulmonary thromboembolism is complicated in 0.05%-
0.3% of pregnancies and is the leading nonobstetric cause of
acute respiratory failure in pregnant patients (2). The inci-
dence of malignant tumors in pregnant women was reported
to be 1 in 1,000 pregnant women; although a relatively high
incidence of breast cancer, cervical cancer, malignant lym-
phoma, malignant melanoma, and leukemia is reported in
pregnant women, the occurrence of lung cancer is extremely
rare (3). The most common histological type of lung cancer
is non-small cell lung cancer, accounting for 85% of all
lung cancers during pregnancy (4). Physicians typically do
not expect malignant tumors, particularly lung cancer, in
pregnant women due to its rarity. However, >80% of all
such diagnosed cases have advanced stage III or stage IV
lung cancer (5), which is associated with a poor progno-
sis (6).

Symptoms of lung cancer, such as respiratory distress and
fatigue, tend to be perceived as symptoms related to preg-
nancy, which may explain the delayed diagnosis of lung
cancer in pregnant women (7). Another possible reason is
the tendency for women to avoid undergoing radiographic
examinations during pregnancy (8).

The increased secretion of estrogen in pregnancy is likely
to be the primary reason for the rapid tumor growth during
this period. In approximately 50% of all patients with pul-
monary adenocarcinoma, tumor cells show the positive ex-
pression of ER (9). In addition, estradiol promotes the pro-
liferation of ER-positive lung cancer cells (10). In the pre-
sent case, the 1-5% positivity for ER expression may have
contributed to the tumor growth. The activation of other tu-
mor growth pathways, such as epidermal growth factor,
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transforming growth factor (TGF)-a., and insulin-like growth CTL activity; iii) the secretion of inhibitory cytokines (par-

factors by estrogen, is another potential mechanism underly-

ing the rapid tumor growth (11).

ticularly IL-6, IL-10, vascular endothelial growth factor,
granulocyte-colony stimulating factor, and TGF-B) shifts to

The following immune escape mechanisms are reportedly Th2-type cytokine secretion; and iv) regulatory T cells ex-

shared between malignant tumors and the fetoplacental func-

press the transcription factor Foxp3 and induce immune tol-

erance. Each of these mechanisms is observed in fetal pla-

tion (12): 1) cytotoxic T lymphocytes (CTLs) do not recog-
nize tumor histocompatibility complex (major histocompati-
bility complex) antigens, i.e., human leukocyte antigen-G,

thereby inhibiting the natural killer cell activity; ii) indo-

centa and malignant tumors, and immunological tolerance
during pregnancy further inhibits immune responses. How-

ever, immediately after delivery, the immune escape mecha-

nism is terminated, which is believed to lead to the sudden

leamine 2,3-dioxygenase produced by macrophages inhibits
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growth of the tumor.

Acute exacerbation after childbirth is likely attributable to
termination of immunological tolerance upon childbirth.
Restoration of the immune response in such a situation may
induce an excessive immune response to the tumor and the
rapid progression of the disease following childbirth. Fur-
thermore, increased cytokine secretion induced by tissue
damage as a result of Caesarean section may have contrib-
uted to the acute exacerbation of the tumor in this case, as
highlighted in the report of a patient who experienced a
similar clinical course (13).

We reviewed the literature for reports pertaining to lung
cancer in pregnant women treated with molecular-targeted
drugs (Table) (7, 14-23) using the PubMed database, search-
ing for articles published in English and Japanese as of May
2017 for the following keywords: “lung cancer,” “preg-
nancy,” and ‘“molecular-target drug (gefitinib, erlotinib or
crizotinib).” In addition, we searched the Igaku Chuo Zasshi
(ICHUSHI) database, which is a Japanese document reposi-
tory, for only those articles wherein molecular-targeted drugs
were used for the treatment of lung cancer combined with
pregnancy. The age range of the 12 patients (including the
present case) was 28-42 years, and 8 were non-smokers. All
patients had stage IV lung cancer at the diagnosis. Several
months passed before a diagnosis was obtained for seven
patients. Symptoms prior to the diagnosis commonly in-
cluded respiratory symptoms, such as cough and respiratory
distress. The timing of the diagnosis tended to be during the
second trimester; in most cases, the mode of delivery was
Caesarean section, the timing of which was determined ac-
cording to the mother’s general condition. In patients who
were gene mutation-positive, the prognosis tended to be
good despite the advanced stage of cancer, although it can-
not be denied that a publication bias exists. The availability
of targeted therapy based on a specific biomarker profile of-
fers a considerable benefit and an increased chance to
achieve remission, as observed in our patient.

To our knowledge, there are no data pertaining to the ex-
cretion of EGFR-TKIs in human milk and its potential ef-
fects on a breastfed infant or on milk production. The safety
of gefitinib and other EGFR-TKIs during the breastfeeding
period has not yet been established in humans (24-27). Ani-
mal studies indicate that gefitinib (24) and afatinib (25) are
present in rat milk at a concentration higher than that in ma-
ternal plasma. The administration of osimertinib (26) to rats
during gestation and early lactation has been associated with
adverse effects, including reduced growth rate and neonatal
death. Based on these findings, we advised the present pa-
tient to discontinue breastfeeding while receiving gefitinib
therapy in order to ensure the safety of her baby.

In conclusion, physicians should be aware of the possibil-
ity that rapid progression of advanced lung cancer rather
than pulmonary thromboembolism, as is generally expected
in such cases, may cause postpartum acute respiratory fail-
ure, even when deep venous thrombosis exists in the inferior
vena cava. We believe that it is possible to prolong a pa-

tient’s life, even in the setting of life-threatening advanced
lung cancer combined with pregnancy, in the era of
molecular-targeted therapy and biomarker-specific medicines
for malignancies.

The outline of the present case was reported at the eighth An-
nual Conference of Japan Primary Care Association (May 14,
2017, Takamatsu).
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