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Abstract. Kampo medicines have been used to reduce 
chemotherapy‑induced adverse events. However, whether 
Kampo medicine can improve the prognosis of cancer 
remains unclear. The present study aimed to clarify the effect 
of Juzentaihoto (TJ‑48) on patients with postoperative recur‑
rence of non‑small cell lung cancer. In total, 45 patients with 
postoperative recurrent non‑small cell lung cancer scheduled 
for first‑line chemotherapy were enrolled in the present study. 
Differences in progression‑free survival between the chemo‑
therapy combined with TJ‑48 and chemotherapy only groups 
were analyzed. Body weight change and prognostic nutritional 
index were also evaluated to examine whether these factors 
were influenced by TJ‑48 administration. Multivariate analysis 
was performed to detect independent prognostic factors. A 
significant increase was observed in progression‑free survival 
in the chemotherapy plus TJ‑48 group compared with in the 
chemotherapy alone group (P<0.001). Significant decreases 
in body weight and prognostic nutritional index score were 
observed in the chemotherapy alone group (P<0.01 and P<0.05, 
respectively); however, these decreases were not observed 
in the chemotherapy plus TJ‑48 group. Multivariate analysis 
revealed that TJ‑48 administration with chemotherapy was an 
independent prognostic factor. In conclusion, TJ‑48 combined 
with chemotherapy may improve the progression‑free survival 
of patients with postoperative recurrence of non‑small cell 
lung cancer by preventing nutritional disorders.

Introduction

Lung cancer is known for its poor prognosis, and chemotherapy 
is mainly conducted as therapy in patients with postoperative 
recurrence. Therapeutic options have varied with the increase 

in the development of novel anticancer drugs (1). However, this 
has not led to a dramatic improvement in the survival rate, 
particularly for patients who are not eligible for molecular 
targeted therapy. One of the problems of chemotherapy is 
adverse drug reactions, which damage the host's body and 
weaken their immune system. As a result, the therapy is 
difficult to safely continue and leads to cancer cachexia. In 
particular, attention should be paid when chemotherapy is 
applied for recurrence after lung cancer surgery because it 
may cause fatal side effects due to decreased physical fitness, 
such as decreased pulmonary function. To improve the success 
of postoperative recurrent lung cancer treatment, managing 
chemotherapy‑induced adverse drug reactions and immune 
function is necessary.

Kampo medicine has been used as hozai (supportive drug) 
in Japan for the reduction of anticancer drug‑induced adverse 
reactions (2‑5). Recently, there have been some reports that 
Kampo medicine enhances immune function and anticancer 
action and that its combined use with chemotherapy boosts 
the therapeutic effect of anticancer drugs (6‑8). In a phar‑
macological study investigating the enhancement of the 
anticancer effect or improvement of the immune system, 
ginsenosides in ginseng, one of the components used in 
Kampo medicine, demonstrated a decrease in adverse drug 
reactions of anticancer drugs and reinforced the therapeutic 
effect (9‑11). 

Among several Kampo medicines, Juzentaihoto (TJ‑48) 
is used to improve the following symptoms in people with 
poor physical strength: Physical strength decline after 
illness or surgery, fatigue/malaise, loss of appetite, night 
sweat, coldness of hands and feet, and anemia. In studies on 
the basic mechanism of TJ‑48's effect, its effects have been 
reported through experimental models such as the stimula‑
tion of natural killer activity, anticancer cytokine production, 
or enhancement of blood synthesis (12‑15). However, there 
is no appropriate method in conventional clinical practice to 
evaluate the actual effect of TJ‑48 for improving the prog‑
nosis of patients with cancer since it has been considered 
as hozai and is used with other anticancer drugs  (7). To 
solve this problem, we focused on the relationship between 
cancer chemotherapy and the effect of TJ‑48 by evaluating 
nutritional status.

In this study, to investigate the effect of TJ‑48 on patients 
with chemotherapy, we conducted prospective clinical research 
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to assess the effects of chemotherapy with or without TJ‑48 
in patients with postoperative recurrent non‑small cell lung 
cancer (NSCLC).

Patients and methods

Patients. This prospective study was conducted with the 
approval of the Human Ethics Committee of Akita Red Cross 
Hospital (approval no. H26‑7). Written informed consent was 
obtained from all patients before study enrollment. A total of 
45 patients with postoperative recurrent NSCLC scheduled 
for first‑line chemotherapy were enrolled in this study. There 
are 13 EGFR mutation positive patients included in this study. 
Table I shows the patients' characteristics. Of the 45 patients, 23 
were administered TJ‑48 (Chemo + TJ‑48 group) and 22 received 
chemotherapy alone (Chemo alone group). Progression‑free 
survival (PFS) was compared between these two groups. PFS 
was defined as the period from the start of chemotherapy to 
exacerbation, i.e., increase in neoplasm, novel metastasis, and 
the rise in tumor markers. Tumor size was evaluated with 
computed tomography using the Response Criteria in Solid 
Tumors version 1.1 (16). The patients were examined by blood 
analysis and chest X‑ray every 2 weeks during chemotherapy. 
The patients were also examined with computed tomography 
1 month after chemotherapy was started.

TJ‑48. The patients received TJ‑48 t.i.d. (7.5 g/day) before each 
meal for 2 weeks before the start of chemotherapy until they 
were diagnosed with disease progression. The components 
containing TJ‑48 are shown in Table II. To investigate the 
influence of TJ‑48 on immune status, serum albumin, and total 
lymphocytes were measured by peripheral blood examination 
at the time of the start of TJ‑48 administration, chemotherapy, 
and 2 months after chemotherapy.

Statistical analysis. A univariate analysis regarding the 
patients' characteristics was performed by unpaired t‑test using 
the Fisher's exact test for sex, surgical procedure, and G test for 
other factors. We analyzed the prognostic difference between 
the two groups using the Kaplan‑Meier method and log‑rank 
tests. We also evaluated the change in body weight by unpaired 
t‑test (Welch t-test), prognostic nutrition index (PNI) calculated 
by serum albumin, and total lymphocytes using a paired t‑test, 
with P<0.05 considered significant. To assess the body weight 
loss ratio, the ratio of body weight within 1 month before and 
2  months after chemotherapy was used. The body weight 
loss ratio was calculated as follows: 1‑(postoperative body 
weight/preoperative body weight). When receiver operating 
characteristic curves were drawn for the PNI and body weight 
loss ratio, the cutoff values were 46.7 and 3.0, respectively. 
PNI was calculated as 10x serum albumin (g/dl) + 0.005x total 
lymphocyte (/mm3), as described previously  (17). A multi‑
variate analysis was performed using the Cox proportional 
hazard model. Statistical analyses were performed using JMP 
IN 10.0.2 software program (SAS Institute).

Results

Effect of TJ‑48 on chemotherapy. We compared the PFS rate 
between the Chemo + TJ‑48 and Chemo alone groups (Fig. 1). 

We found that the PFS rate in the Chemo  + TJ‑48 group 
was significantly higher than that in the Chemo alone group 
(P<0.001). There were 13 EGFR mutation positive patients 
in this study. In cases without mutation, the average time to 
progression was 355.8 days with TJ‑48, which was signifi‑
cantly longer than 89.2 days without TJ‑48. On the other hand, 
in cases with EGFR mutation, there was an also significant 
prolongation with 684.3 days with TJ‑48 against 361.8 days 
without TJ‑48 (data not shown).

TJ‑48 reduces adverse events caused by chemotherapy. We 
observed various grades of adverse events during chemotherapy 
(Table I). The following courses of chemotherapy were adminis‑
tered: Platinum doublet (five cases of carboplatin + pemetrexed, 
three cases of cisplatin + pemetrexed, three cases of carboplatin 
+ paclitaxel, and one case of carboplatin + gemcitabine), single 
agents (20 cases of pemetrexed, five cases of docetaxel, three 
cases of Tegafur, and two cases of S‑1), and EGFR‑TKI (two 
cases of gefitinib and one case of erlotinib). Adverse events were 
observed in nine (39.1%) cases in the Chemo + TJ‑48 group 
and 18 (81.8%) cases in the Chemo alone group. A statisti‑
cally significant difference was noted between the two groups 
(P<0.01). Furthermore, adverse events of ≥G3 were observed in 
only one (4.3%) case in the Chemo + TJ‑48 group, whereas six 
(27.3%) cases occurred in the Chemo alone group.

Effect of TJ‑48 on nutritional status. To examine whether 
TJ‑48 influenced nutritional status, we measured the body 
weight change and PNI before and after therapy. We found that 
statistically significant body weight loss was observed in the 
Chemo alone group compared with the Chemo + TJ‑48 group 
(P<0.01; Fig. 2). The PNI score was statistically significantly 
decreased in the Chemo alone group (P<0.05), whereas there 
was no change in the Chemo + TJ‑48 group (P=0.11; Fig. 3).

Multivariate analysis for PFS. We next performed univariate 
and multivariate analyses for PFS; the results are shown in 
Table III. In the univariate analysis for PFS, female (HR, 0.45; 
95% CI, 0.23‑0.85), TJ‑48 administration (HR, 0.36; 95% CI, 
0.18‑0.65), PNI on pretreatment (HR, 0.48; 95% CI, 0.25‑0.92), 
and body weight loss ratio (HR, 2.74; 95% CI, 1.40‑5.34) were 
statistically significant. In the multivariate analysis for these 
factors, only TJ‑48 administration was significantly correlated 
with PFS (HR, 0.47; 95% CI, 0.23‑0.93).

Discussion

Surgical outcomes for NSCLC are relatively positive in 
the early stages; however, in advanced lung cancer such 
as stage  III, the prognosis remains poor  (18). In advanced 
cancer, the probability of recurrence after surgery is 
extremely high, so a treatment strategy after postoperative 
recurrence is important for improving prognosis. Regarding 
the use of anticancer drugs in the surgical field, lung cancer 
treatment includes preoperative chemotherapy, postoperative 
adjuvant chemotherapy for advanced cancer, and treatment of 
postoperative recurrence. Postoperative recurrence treatment, 
in particular, is more likely to cause adverse events compared 
with other situations because of a decrease of postoperative 
lung function and loss of physical fitness due to recurrence.
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Conversely, with the advance of anticancer drugs, which 
is represented by the emergence of molecular target drugs 
and immune checkpoint inhibitors, the diversification of 
chemotherapy is progressing (19‑22). In chemotherapy, both 

the drug effects and the appearance of adverse events are 
important problems. Conventional cytotoxic anticancer drugs 
have several adverse events such as gastrointestinal symptoms, 
blood toxicity, neurotoxicity, and interstitial pneumonia. 

Table I. Characteristics of 45 patients with postoperative recurrence of non‑small cell lung cancer.

Variable	 Chemo + TJ‑48 (n=23)	 Chemo alone (n=22)	 P‑value

Age (years; median, range)	 65 (38‑87)	 68 (42‑80)	 0.52
Sex (male/female)	 11/12	 19/3	 0.01
Histologic type (Ad/Scc/Large)	 20/2/1	 15/5/2	 0.31
Chemotherapy (platinum doublet/single/molecular)	 6/15/2	 6/15/1	 0.85
Adverse events (None/<G2/>G3)	 14/8/1	 4/12/6	 0.01
Surgical procedure (VATS/Standard thoracotomy)	 21/2	 16/6	 0.13
Type of surgery (Lobe/Pneumo/Seg)	 23/0/0	 18/2/2	 0.05
Pathological stage at surgery (I/II/III/IV)	 5/9/7/2	 7/5/10/0	 0.19
Metastatic organ (Brain/Lung/Liver/Bone/Othersa)	 4/11/1/1/6	 5/6/3/2/6	 0.56

aOthers included: Adrenal gland, pleura and mediastinal lymph node. Ad, adenocarcinoma; Scc, squamous cell carcinoma; single, single 
agents; molecular, molecular target; VATS, video‑assisted thoracic surgery; Lobe/Pneumo/Seg, Lobectomy/Pneumonectomy/Segmentectomy; 
Chemo, chemotherapy; TJ‑48, Juzentaihoto; VATS, video‑assisted thoracic surgery.

Table II. List of ingredients in Juzentaihoto (TJ‑48) extract granules (7.5 g).

Extract: Plant species	 Component ratio (%)

Astragalus Root: Astragalus membranaceus Bunge	 10.5
Cinnamon Bark: Cinnamomum cassia Blume	 10.5
Rehmannia Root: Rehmannia glutiosa Libosch. Var. purpurea Makino	 10.5
Peony Root: Paeonia lactiflora Pallas	 10.5
Cnidium Rhizome: Cnidium officinale Makino	 10.5
Atractylodes Lancea Rhizome: Atractylodes lancea De Candole	 10.5
Japanese Angelica Root: Angelica acutiloba Kitagawa	 10.5
Ginseng: Panax ginseng C.A. Mey.	 10.5
Poria Sclerotium: Poria cocos Wolf	 10.5
Glycyrrhiza: Glycyrrhiza uralensis Fisher	 5.5

In 7.5 g of this product, 5.0 g dry extract of the mixed crude drug was included at the indicated ratio.

Figure 1. Kaplan‑Meier analysis regarding chemo with TJ‑48 (Chemo + 
TJ‑48) or without TJ‑48 (Chemo alone group). The P‑value was calculated 
using a log‑rank test. Chemo, chemotherapy; TJ‑48, Juzentaihoto.

Figure 2. Comparison of body weight changes between the two groups. The 
P‑value was determined using Welch t test. Chemo, chemotherapy; TJ‑48, 
Juzentaihoto.
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Furthermore, the development of interstitial pneumonia is an 
adverse event that affects the outcome of molecular targeted 
drugs and immune checkpoint inhibitors (23,24).

Recently, in response to the occurrence of adverse events, 
steroids have been used for immune‑related adverse events 
with immune checkpoint inhibitors (25,26). Since steroids have 
both an anti‑inflammatory effect and an immunosuppressive 
effect, they may be negative for cancer treatment. In addition, 
when side effects appear, quality of life decreases, leading to a 
decline in immunity and a worse prognosis. Two contradictory 
elements are necessary to improve prognosis: Not reducing 
physical fitness and using effective anticancer drugs; however, 
adverse events and their treatment have a negative impact on 
the former factor. Therefore, it is important to select a treat‑
ment suitable for physical strength in the treatment strategy, 
and in lung cancer chemotherapy, treatment with a single agent 
or two agents has conventionally been performed. 

However, multidrug therapy is recommended as a recent 
treatment for unresectable NSCLC (27,28). As is well known, 
there are no items focused on postoperative recurrence cases 
in the lung cancer clinical practice guidelines, and treatment 
is selected according to the unresectable cancer. However, it is 

difficult to include recurrence cases after surgery as unresect‑
able cancer because the patient's condition is very different, as 
described above. It is important to continue treatment without 
difficulty while maintaining QOL in the treatment strategy for 
postoperative recurrence.

In this study, the role of Kampo medicines used as a side 
effect countermeasure was examined from different angles, 
and TJ‑48 combination chemotherapy was shown to be effec‑
tive in improving prognosis. This result suggests the possibility 
of a new Kampo treatment.

In recent years, studies using nutritional status to predict 
the prognosis of lung cancer treatment have been reported 
to be useful in predicting prognosis (29‑38). For example, 
there are studies on the correlation between body weight loss 
rate and prognosis and on preoperative body mass index or 
prealbumin levels for predicting prognosis (36‑38). There are 
also reports of nutritional indicators; among them, PNI is 
reported to be a simple and useful indicator (29‑35). However, 
no reports have shown that prognosis after recurrence has 
been improved by preventing a decrease in physical fitness or 
malnutrition. Some immunonutrition studies have reported 
that preoperative immunonutrient administration contributes 

Figure 3. Comparison of the PNI score before and after treatment. PNI was evaluated 2 weeks before treatment and 2 months after treatment. The P‑value was 
obtained using a paired t‑test. (A) Chemo + TJ‑48. (B) Chemo alone. Chemo, chemotherapy; PNI, prognostic nutrition index; TJ‑48, Juzentaihoto.

Table III. Univariate and multivariate analysis for progression‑free survival.

	 Univariate analysis	 Multivariate analysis
	 ‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑	 ‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑
Variable	 Hazard ratio	 95% CI	 P‑value	 Hazard ratio	 95% CI	 P‑value

Female	 0.45	 0.23‑0.85	 0.01a	 0.57	 0.27‑1.14	 0.11
Adenocarcinoma	 0.57	 0.28‑1.23	 0.14			 
>70 years	 1.37	 0.70‑2.57	 0.35			 
Juzentaihoto administration	 0.36	 0.18‑0.65	 <0.01a	 0.47	 0.23‑0.93	 0.03a

Pretreatment PNI ≥46.7b	 0.48	 0.25‑0.92	 0.03a	 0.71	 0.36‑1.39	 0.31
Body weight loss ratio ≥3.0b	 2.74	 1.40‑5.34	 <0.01a	 1.69	 0.80‑3.52	 0.17

aP<0.05 was considered to indicate a statistically significant difference. bFor PNI and body weight loss ratio, the cutoff values were obtained by 
receiver operating characteristic curves as 46.7 and 3.0, respectively. PNI, prognostic nutrition index; CI, confidence interval.
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to the suppression of postoperative complications, but there 
is no report on the long‑term prognostic improvement (39).

This study showed for the first time that the decrease 
in physical strength due to side effects of anticancer drugs 
exacerbates prognosis and that TJ‑48 prevents malnutrition 
and contributes to the improvement of prognosis. Currently, 
the treatment strategy for postoperative recurrence is debat‑
able, and TJ‑48 combination therapy is considered an effective 
choice to improve prognosis.

Kampo has not been actively used thus far partially because 
there was a misconception that it takes time to be effective. In 
addition, the effect was not evaluated, and it was used indis‑
criminately. Furthermore, there are prescription indications 
specific to Kampo, represented by ‘sho,’ which is one of the 
reasons why general clinicians hesitate to prescribe it. The 
‘sho’ is, in an easy‑to‑understand manner, ‘a thing that repre‑
sents the person's condition (constitutional, physical strength, 
resistance, and symptom differences).’ Even if Kampo, which 
is said to have few side effects, does not meet the ‘sho,’ there 
may be an adverse event; however, even if it is not possible to 
evaluate the ‘sho,’ it can be used appropriately for the indi‑
cations, taking into account age and performance status. 
Therefore, prescriptions that match the constitution will likely 
be possible. To prevent the abuse of Kampo, it is important to 
observe the condition after prescribing and not to prescribe it 
without proper evaluation. Although no effective evaluation 
of the effects of Kampo medicine on cancer‑bearing patients 
has been reported thus far, the nutritional evaluation shown in 
this study may be useful. Above all, weight change should be 
evaluated because it is simple and possible at home.

There is some limitation for this study. First, this study 
demonstrated that TJ‑48 improves prognosis by preventing 
nutritional deterioration by decreasing adverse events of 
anti‑cancer drugs. Unfortunately, because of clinical study, 
we did not perform any experimental examination such as 
in vitro mechanistic analysis. We are very interested in the 
direct anticancer effects of TJ‑48, but I look forward to future 
research. Second, the presence or absence of EGFR mutation 
is an important factor in lung cancer treatment. There were 
13 EGFR mutation positive patients in this study. In cases without 
mutation, the average time to progression was 355.8 days with 
TJ‑48, which was significantly longer than 89.2 days without 
TJ‑48. On the other hand, in cases with EGFR mutation, there 
was an also significant prolongation with 684.3 days with TJ‑48 
against 361.8 days without TJ‑48. However, in this study, the 
sample size is small and the statistical power of the sub‑analysis 
is weak, so we think that it is necessary to further increase the 
sample size to analyze in detail in the future.

In conclusion, we demonstrated that in the severe prog‑
nosis of postoperative recurrent lung cancer, the use of TJ‑48 
in combination with anticancer drug treatment reduced the 
incidence of side effects, and as a result, a decrease in physical 
fitness was prevented, thereby improving the prognosis using 
a nutritional assessment and multivariate analysis. The use of 
TJ‑48 can be an effective means to maximize the effects of 
chemotherapy and contribute to improved prognosis.
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