
Abstract

 Lung cancer has a high mortality rate and is often di-
agnosed at the metastatic stage. Gefitinib is a targeted 
molecular therapeutic drug used to treat patients with 
non-small-cell lung cancer (NSCLC). Korean herbal 
medicines may also have therapeutic efficacy against 
lung cancer, reduce the side effects associated with 
chemotherapy, and improve patient quality of life 
(QOL). This case report describes the effects of a Ko-
rean herbal medicine regimen combined with gefitin-
ib in a patient with NSCLC and bone metastasis. The 
Korean herbal medicine regimen included woohwang-
geosa-dan, hwanggibujeong-dan and geonchilgye-
bok-jeong. The computed tomography (CT) findings 
showed that following combination treatment, the size 
of the tumor was markedly decreased without serious 
adverse events. Moreover, the Eastern Cooperative 
Oncology Group (ECOG) performance status was im-
proved and cancer-related pain was decreased. These 
results suggest that a combination of Korean herbal 
medicines and gefitinib may be an effective therapeu-

tic option for patients with advanced NSCLC and bone 
metastasis. Further studies are needed to examine the 
mechanism and the clinical efficacy of Korean herbal 
medicines against NSCLC. 

1. Introduction

Lung cancer is the most commonly diagnosed cancer 
worldwide, accounts for approximately 25% of can-
cer-related deaths, and has an estimated incidence 
rate of 1.6 million cases annually [1]. Lung cancer has 
two major histological subtypes: non-small-cell lung 
cancer (NSCLC) and small-cell lung cancer (SCLC). 
NSCLC accounts for about 85% of the cases and SCLC 
for about 15% of the cases. Only 16.6% of lung cancer 
patients survive for 5 years, and only 3.9% of patients 
with metastatic lung cancer survive for 5 years [2]. 

In recent years, with the growth of knowledge about 
gene mutations and signal transduction, new thera-
pies that target different cell-surface molecules have 
emerged. Mutations in epidermal growth factor re-
ceptor (EGFR) are among the most widely recognized 
genomic alterations in cancer. The discovery of new 
targeted drugs, such as EGFR tyrosine kinase inhibi-
tors (EGFR-TKIs) - gefitinib, erlotinib, and afatinib, has 
significantly expanded the availability of treatment op-
tions. Gefitinib (Iressa®), the first targeted drug used 
for the treatment of NSCLC, is an orally active and 
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highly effective EGFR-TKI that blocks the signal transduc-
tion pathways implicated in cancer growth [3], although it 
can also induce adverse effects, including diarrhea, skin 
rashes, and nausea [4]. Despite its high response rate, the 
development of secondary resistance after 10 ─ 14 months 
of treatment typically leads to treatment failure [5].

Integration of traditional Korean medicines with conven-
tional treatments can improve survival rates and reduce 
adverse effects [6]. This case report describes a patient 
with stage IV NSCLC who experienced tumor shrinkage 
following a combination treatment consisting of a tradi-
tional Korean medicine and gefitinib.

2.  Case report

 A 53-year-old Korean woman presented with cancer of 
the left upper lobe of the lung based on computed tomog-
raphy (CT) on January 27, 2016. A subsequent biopsy at a 
university hospital indicated a NSCLC adenocarcinoma, 
and a positron emission tomography (PET)-CT scan sev-
eral days later indicated bone metastasis and stage IV NS-
CLC. She chose to undergo chemotherapy with gefitinib 
alone because of the expected side effects associated with 
other chemotherapy regimens. The patient had no rele-
vant medical history.

The patient was admitted to our hospital on March 07, 
2016, with the chief complaints of chest pain, epistaxis, 
and a rash. No abnormalities were found in the routine 
admission laboratory test. From March to June 2016, she 
was on traditional Korean medicine therapy (KMT), which 
consisted of woohwanggeosa-dan (Table 1), hwanggibu-
jeong-dan (Table 2) and geonchilgyebok-jeong (Table 
3). Each of these medicines was administered orally two 
capsules or packs a day since March 08, 2016 until April 5, 
2016, and one capsule or pack a day thereafter. One pill of 
gefitinib (250 mg) was administered orally every day be-
ginning in mid-February 2016. 

On February 02, 2016, the longest axis of the mass (LAM) 
in the left upper lobe was 68.4 mm, and pleural effusion 
was severe. On March 25, 2016, the LAM had decreased to 
37.2 mm, and pleural effusion had markedly decreased. 
On May 20, 2016, the LAM was still 37.2 mm, and pleural 
effusion was minimal (Figs. 1, 2). 

Cancer-related chest pain was measured using a numeric 
rating scale (range: 0 to 10). The patient reported that chest 
pain had decreased from 8 to 2 after 15 days of treatment 
with combination of Korean herbal medicines and gefitin-
ib. Over this same period, the patient’s Eastern Cooper-
ative Oncology Group (ECOG) performance status had 
decreased from 3 to 2. No serious adverse events, except 
for a skin rash, which is known to be related with gefitinib 
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Table 1  Components of woohwanggeosa-dan

Table 2  Components of hwanggibujeong-dan

Prescription name Scientific name Relative amount (mg)

Woohwanggeosa-Dan

Coix lachryma semen (薏苡仁) 259

Panax notoginseng radix (三七根) 86

Hippocampus kelloggi (海馬) 26

Cordyceps militaris (冬蟲夏草) 26

Santsigu Tuber (山慈姑) 26

Ginseng radix (人蔘) 26

Bovis calculus (牛黃) 17

Margarita (珍珠) 17

Moschus (麝香) 17

Total amount (1 capsule) 500

Prescription name Scientific name Relative amount (mg)

Hwanggibujeong-Dan

Panax ginseng (人蔘) 750

Hericium erinaceum (猴頭菇) 750

Astragali radix (黃芪) 750

Salviae radix (丹蔘) 750

Total amount (1 pack) 3000
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Table 3  Components of geonchilgyebok-jeong

Prescription name Scientific name Relative amount (mg)

Geonchilgyebok-Jeong

Rhus verniciflua stokes (乾漆) 400

Cinnamomi ramulus (桂枝) 20

Hoelen (茯笭) 20

Moutan cortex (牧丹皮) 20

Persicae semes (桃仁) 20

Paeoniae radix (芍藥) 20

Total amount (1 capsule) 500

A

C D

B

CT, computed tomography; LAM, longest axis of the mass.

Figure 1  (A) CT image taken on February 02, 2016: the LAM in the left upper lobe is 68.4 mm, and pleural effusion is severe. (B) CT image tak-
en on March 25, 2016: the LAM has decreased to 37.2 mm, and pleural effusion is markedly decreased. (C) CT image taken on May 20, 2016: the 
LAM is same as the last measurement (March 25, 2016), and pleural effusion has almost disappeared. (D) Lung cancer had spread to the spine, 
which was determined using a bone scan.

medication, were monitored throughout the hospital stay.

3. Discussion

This case report describes a patient with stage IV NSCLC 
and bone metastasis who was treated by using a com-

bination of Korean herbal medicines and gefitinib, an 
EGFR-TKI. Imaging studies indicated significant tumor 
shrinkage and improved ECOG performance status, and 
the patient reported significantly reduced chest pain.

The Korean herbal medicine treatment consisted of 
woohwanggeosa-dan, hwanggibujeong-dan and geon-
chilgyebok-jeong. woohwanggeosa-dan consists of Coix 
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Figure 2  (A) Chest X-ray image taken on February 02, 2016: pleural effusion is severe. (B) Chest X-ray image taken on May 20, 2016: pleural 
effusion has almost disappeared.

A B

lachryma semen, Panax notoginseng radix, Hippocam-
pus kelloggi, Cordyceps militaris, Santsigu tuber, Ginseng 
radix, Bovis calculus, Margarita, and Moschus. Bang et 
al [7] reported that woohwanggeosa-dan might reduce 
the symptoms and prolong the survival of patients with 
advanced-stage NSCLC. Hwanggibujeong-dan is an im-
mune-enhancing agent that contains Panax ginseng, 
Hericium erinaceum, Astragali radix, and Salviae radix. 
Previous research indicated that the soluble components 
of Hericium erinaceum could activate natural killer (NK) 
cells via stimulation of interleukin-12 production [8]. Also, 
previous studies showed that numerous compounds iso-
lated from ginseng had anti-oxidant, anti-carcinogenic, 
anti-mutagenic, and anti-tumor activities. For example, 
ginsenosides have anti-tumor activity in patients with lung 
cancer due to the inhibition of Wnt/β-catenin [9]. 

Geonchilgyebok-jeong is made of Rhus verniciflua stokes, 
Cinnamomi ramulus, Hoelen, Moutan cortex, Persicae 
semens, and Paeoniae radix. Previous research reported 
that Rhus verniciflua Stokes had therapeutic effects in pa-
tients with NSCLC, in that it prolonged survival time and 
was well tolerated [10]. Park et al [11] reported that geon-
chilgyebok-jeong treatment had considerable anti-tumor 
effect and immunopotentiating activity, without adverse 
effects, in patients with lung cancer.

Patients with stage IV NSCLC have poor prognoses, and 
only few patients show some improvement following con-
ventional therapy. Gefitinib is known to be superior to car-
boplatin-paclitaxel as an initial treatment for an advanced 
pulmonary adenocarcinoma that carries activating EGFR 
mutations [12]. Also, the resistance to gefitinib, which is 
usually acquired after 10 to 14 months of treatment, is an 

issue with gefitinib treatment. A combination treatment 
consisting of herbal medicines and gefitinib may be more 
effective and/or may reduce adverse effects [13, 14], there-
by constituting a potential, new method for the treatment 
of patients with NSCLC.

This study has some limitations which must be pointed 
out. There is no control group of patients treated only with 
Gefitinib. Thus, whether the tumor regression in this case 
was related to gefitinib or Korean herbal medicine could 
not be determined. Also, a pharmacokinetic and pharma-
codynamic study, as well as herb-drug interaction studies, 
has to be performed. 

This case suggests the possibility of a more effective treat-
ment regimen than conventional therapy alone for patients 
with NSCLC. In the future, well-designed randomized con-
trolled trial investigating the mechanism of Korean herbal 
medicines in patients with advanced NSCLC will be need-
ed.
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