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Abstract

Background: The traditional Chinese medicine (TCM) formula 01 for nasopharyngeal carcinoma (NPCO1) is used in
the management of head and neck cancers (HNCs), but whether NPCO1 has an impact on the HR-QOL of patients
with HNCs is unknown.

Methods: This was a retrospective study of patients with HNCs who were treated between January 2019 and Janu-
ary 2020 at the Head & Neck Cancer Center of Tianjin Medical University Cancer Institute & Hospital. The patients
were grouped according to whether they received NPCO1 or not (controls). All patients routinely completed the
EORTC QLQ-C30 and QLQ-H&N35 modules before and after 3months of systemic treatment. Health economics were
collected.

Results: The patients who received NPCO1 were older than the controls (48.6+ 11.4 vs. 43.4£8.8years, P=0.004). All
other characteristics were comparable between the two groups (all P>0.05). In EORTC QLQ-C30, physical functioning
(P=0.03), fatigue (P=10.04), pain (P=0.02), appetite loss (P=0.02), and constipation (P=0.01) scores were improved
more in the NPCO1 group than in controls. In EORTC H&N35, the scores for pain (P=0.02), swallowing (P=0.01), and
dry mouth (P=0.02) were better in the NPCO1 group than in controls. The NPCO1 cost was 38.94 RMB/patient com-
pared with 12.81 RMB/patient for regular follow-up, but considering insurance coverage, the financial burden was not

higher.

Conclusions: The results suggest that NPCO1 improves HNCs-related symptoms and HR-QOL.
Keywords: Traditional Chinese medicine, Head and neck cancer, Quality of life, Symptoms

Background

Head and neck cancer (HNC) is a heterogeneous col-
lection of malignancies arising in the mucosal linings of
the upper aerodigestive tract including the oral cavity,
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nasopharynx, oropharynx, hypopharynx, and larynx [1-
3]. HNC mainly affects people over 50years old [1] and
is more frequent in men than in women [1, 3, 4], with a
high prevalence in southern China, northern Africa, and
Alaska [2]. HNC is one of the most common cancers, and
its incidence is increasing, according to the latest sta-
tistics of GLOBOCAN 2020, there were approximately
600,000 new cases worldwide [5]. With the advancements
in cancer screening and treatment, the number of HNC
survivors is increasing [6, 7]. However, HNC survivors
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are always associated with dismal outcomes [8, 9]. HNC
survivors suffer from disproportionately high levels of
psychosocial distress during and after recovery due to
the side effects of treatment such as facial disfigurement,
swallowing difficulty, and speech dysfunction [10, 11].
Not surprisingly, HNC survivors experience significantly
poorer health-related quality of life (HR-QOL) outcomes
than survivors of other types of cancer [12].

The traditional Chinese medicine (TCM) formula 01
for nasopharyngeal carcinoma (NPCO01) has shown some
efficacy in improving the symptoms and signs of HNC
[13]. NPCO1 is modified from Liang-Ge-San, a tradi-
tional Chinese herbal medicine formula derived from
the Taiping Huimin He Ji Ju Fang (an ancient book of
pharmacology of TCM formulae) of the Song Dynasty
(AD 960-1279) in China. Liang-Ge-San has been used
for centuries in China for the treatment of fever, consti-
pation, pharyngitis, and rhinitis [14]. Some components
of NPCO1 are known to have immunomodulatory and
antiangiogenic effects [13, 15, 16]. The antitumor effect
of NPCO1 has also been well-addressed [13, 17, 18]. In
China, NPCO1 has already been used for the mainte-
nance therapy of HNC in clinics, showing favorable effi-
cacy and safety [13, 17]. Nevertheless, whether NPC01
can exert an effect on the HR-QOL results in HNC sur-
vivors is unknown. Herein, this study aims to compare
the HR-QOL results between HNC patients treated with
NPCO01 and patients not treated with NPCO01, and to fur-
ther explore the factors leading to the difference of HR-
QOL results.

Methods

Study design and participants

This study retrospectively analyzed HNC patients treated
in the Head & Neck Cancer Center of Tianjin Cancer
Hospital from January 2019 to January 2020. This study
was approved by the ethics committee of the Tianjin
Medical University Cancer Institute & Hospital, Tianjin
Medical University (Reference Number: 201902157). The
need for informed consent was waived by the committee.
The inclusion criteria were: 1) pathologically confirmed
HNC and 2) regular follow-up after completing compre-
hensive treatment including surgery, radiotherapy, and
chemotherapy [3]. The exclusion criteria were: 1) loss of
follow-up, 2) self-interruption of treatment, 3) treatment-
limiting adverse effects, or 4) treatment discontinuation
as the physician’s advice.

Grouping

HNC patients treated with NPCO1 were included into
the treatment group, while those patients who did not
receive NPCO1 treatment were included into the control

group.
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NPCO1 preparation

The ingredients of NPCO1 are shown in the Table 1.
Every 60 g of NPCO1 powder was dissolved in 230 mL of
water and was taken once a day for 3 months, and 20 mL
of white honey could be added if needed, with warm
water delivery service. All ingredients were purchased
from Tianjiang Pharmaceutical Co. Ltd. (Jiangyin,
Jiangsu, China), one of the six approved manufacturers
of Chinese herbal granules in China.

Assessment of quality of life and health economics

All patients routinely received HR-QOL measurement
before and after 3 months of systemic treatment. The
European Organization for Research and Treatment
of Cancer (EORTC) QLQ-C30 and QLQ-H&NS35 are
commonly used to measure the quality of life in HNC
patients [19-21]. To assess health economics, the use of
resources, employment status, contacts with commu-
nity health care services (cancer nurses), and medica-
tion costs were routinely collected.

The surveys were conducted by the staff of the
Integrated traditional Chinese and Western Medi-
cine Department. Trained psychologists and phy-
sicians interviewed patients face-to-face. The
questionnaires were administered by a medical doc-
tor. Patient screening was conducted in the outpatient
department. The outpatient department had relevant
publicity on recruiting research subjects, and patients
were informed of the research contents during pick-
ing up medicine or waiting in the outpatient depart-
ment. Each participant was informed of the objectives
of this study both in oral and written form. Informed
consent from participants was obtained. The interview-
ers allowed participants to complete the self-assess-
ment questionnaires independently. Participants were
encouraged to seek consultation and ask questions as
needed.

Table 1 Composition of NPCO1

Latin binomial nomenclature(g) Catalogue number

Forsythia suspensa(120g) 010301000G
Glycyrrhiza uralensis Fisch (60 g) 010302020Y
Lonicera japonica Thunb (50g) 01030100SW
Scutellaria baicalensis Georgi (309) 010302003D
Mentha canadensis Linnaeus (30 9) 010302006A
Gardenia jasminoides Ellis (30g) 010301020R
Platycodon grandiflorus (509) 010301000D
Gypsum Fibrosum (1209) 010302000Z

Panax notoginseng (20g) 01030020025




Yanwei et al. BMC Complementary Medicine and Therapies

Statistical analysis

All data were processed using SPSS 16.0 (IBM, Armonk,
NY, USA). Qualitative data were presented as numbers
and percentages and analyzed using the chi-square test
or Fisher’s exact test. Continuous data were found to be
normally distributed and analyzed using the t-test. A
value of P<0.05 was considered statistically significant.

Results

Patient characteristics

Of the 390 HNC patients screened, 71 patients treated
with NPCO01 for 3 months and 63 patients who received
regular treatments were finally included in this study
(Fig. 1). The sociodemographic variables and cancer-
or treatment-related variables are presented in Table 2.
Patients in the NPCO1 treatment group were older than
those in the control group (48.6+t11.4years old vs.
43.4+ 8.8 years old, P=0.004). All other characteristics
were comparable between the two groups of patients
(all P>0.05).
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Treatment cost

The cost of NPCO01 was 38.94 RMB per patient and the
cost of regular follow-up was 12.81 RMB per patient. The
total cost of each patient in the NPCO1 group and con-
trol group was 4725 RMB and 2619 RMB respectively
(Table 3). We made an exploratory analysis of the cost
consequences of participants who had complete cost and
outcome data. Since 85% of medical costs was reimbursed
by the national medical insurance, NPCO1 treatment did
not increase the financial burden of participants.

HR-QOL

Significant differences were observed in 5 of the 15 scales
in the QLQ-C30 and 3 of the 13 scales in the H&N35
between the two groups (P<0.05). Table 4 shows the
HR-QOL indexes. The scores of physical functioning
(P=0.03), fatigue (P=0.04), pain (P=0.02), appetite
loss (P=0.02), and constipation (P=0.01) scales in the
QLQ-C30 questionnaire were significantly improved in
the NPCO1 group. The scores of pain (P=0.02), swal-
lowing (P=0.01), and dry mouth (P=0.02) scales in the
H&N35 questionnaire were also significantly improved in

Patients with HNC (n=390)

Treatments were not completed or
<3 months of follow-up (n=189)

A 4

Eligible patients (n=201)

Excluded (n=67):

- Loss to follow-up (n=17)

- Self-interruption of treatments (n=21)

- Treatment-limiting adverse effects (n=8)
- Stopped treatment as per physician's
advice (n=21)

Y

Included patients (n=134)

v

v

Received NPCO1 (n=71)

Controls (n=63)

Fig. 1 Patient flowchart
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Table 2 Characteristics of the patients
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Table 3 Costs of health services over 3 months of follow-up

Characteristic NPCO01 (n=71) Controls (n=63) P NPCO01(RMB) Controls (RMB)
Sex Costs 38.94 12.81

Males 25(32.2) 14 (22.2) 0.099 General practitioner 0.00 0.00

Females 46 (67.8) 49 (77.8) 0.004 Community nurse 0.00 0.00

Age, years 486114 434+£88 0.325 Physiotherapist 0.00 0.00
Education (years) Speech and language therapist 0.00 0.00

<6 26 (36.6) 17 (27.0) 0444 Occupational health therapist 0.00 0.00

6-12 36 (50.7) 35(55.6) Dietician 0.00 0.00

>12 9(12.7) 11(17.5) Other healthcare professional 0.00 0.00
Annual family income 0.259 Oncology inpatient ward 0.00 0.00
(RMB) Medical inpatient ward 0.00 0.00

<12,000 23(324) 19(30.2) Intensive care inpatient ward 0.00 0.00

12,000-240,000 41678 42(667) Outpatient visits 136411 1634252

2240000 709 262 Total costs for 3months 47254101 2619+75
Marital status 0.606 -

) The cost of NPCO1 was 38.94 RMB per patient and the cost of regular follow-up
With spouse 61(859) 56 (88.9) was 12.81 RMB per patient. The total cost of each patient in the NPCO1 group
Without spouse 10 (14.1) 7(11.1) and control group was 4725 RMB and 2619 RMB respectively

Employment 0.134

Yes 22 (31.0) 27 (42.9)

Cancer sites 0543 participants, including headache, dizziness, limb numb-
Nasopharynx 3(4.2) 3(4.8) ness, abdominal distention, stomachache, and diarrhea
Oral cavity 12 (169) 9(14.3) after drug administration (Table 5), and all these adverse
Oropharynx 21(296) 13(206)  events were grade I. There was no difference in body
Hypopharynx 20(28.2) 17(270)  weight, liver function, kidney function, and hematologi-
Larynx 15(21.1) 21333)  cal indicators between the two groups (data not shown).
AJCC stage 0.594
I 21(296) 14(22.2) Di .

ll-v 50 (70.4) 49 (77.8) Iscussion ) )
Treatments - TCM NPCO1 has been extensively applied for the man-
Chermotherapy 52(732) 51@10) agement of HNC [13, 17, 18], but whether NPCO1 has an
L ' ' impact on the HR-QOL results of HNC patients remains
Radiation 47 (66.2) 44 (69.8) . . R
unknown. Our previously published studies have dem-
Surgery 33 (46.5) 29 (46.0) L.
onstrated that NPCOl can significantly decrease the
Acupuncture 3(4.2) 7(11.1) . . . . .
, - expression of angiogenesis-associated factors includ-
Other oriental medicine 18 (25.4) 9(14.3) X L. - R
ing hypoxia-inducible factor-1 and vascular endothelial
Naturopathy 52(73.2) 51(81.0) . .
N growth factor. The decreased expression of these angio-
Herbology or nutrition 10 (14.1) 5(7.9) . . 1 elee
, genesis-associated factors may be due to the inhibition
Online support groups 13 (18.3) 21(33.3)

the NPCO1 group. After 3months, the scores of NPCO1-
treated patients in most scales were increased, but there
was no statistically significant difference. Meanwhile,
the scores of 5 scales (social functioning, social con-
tact, mouth opening, sticky saliva, and feeling ill) in the
NPCO01 group were lower than those in the control group,
but it was not statistically significant.

Complications
There was no deaths or serious adverse events. Treat-
ment-limiting adverse events were reported in all

of the phosphoinositide 3-kinase (PI3K)/protein kinase
B (Akt)/mammalian target of rapamycin (mTOR) signal-
ing pathway (PI3K/Akt/mTOR). This study compared the
HR-QOL results in HNC patients who received NPCO1
treatment or not and analyzed the underlying influenc-
ing factors. The results suggested that NPCO1 improved
HNC-related symptoms and HR-QOL results, without
increasing the financial burden to the patients. The data
of HR-QOL contributes to prognostic risk stratifica-
tion, in addition to reflecting disease control status and
survival rate. In clinical practice, an understanding of
HR-QOL helps to integrate patients’ attitudes and treat-
ment goals into the available treatment options. For HNC
patients, routine functional tests include swallowing,
speech, appearance, pain, activity, and depression. The
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Table 4 EORTC QLQ-C30 and H&N35 scales over 3 months of follow-up

Baseline NPCO1 3 months NPCO1 Change in mean Baseline Control 3 months Control Change in mean P

score score

QLQ-C30 Range(0.0-100.0)

Physical function-  89.2 (14.1) 82.1(14.7) —7.1(6.2) 83.6(12.3) 80.7 (14.6) —-29(1.8) 0.03
ing

Role functioning  87.9 (14.9) 85.6(12.2) —23(25) 87.1(19.1) 86.6 (19.4) —05(0.9) >0.05

Emotional func-  79.8 (16.0) 756 (10.8) —4.2(5.7) 756 (19.8) 78.8(21.3) —32(39 >0.05
tioning

Cognitive func- ~ 77.2(22.7) 779(16.6) 0.7 (0.9) 77.0(20.1) 779(21.7) 09 (1.1) >0.05
tioning

Social function- ~ 73.0 (24.0) 76.9 (20.3) 39(5.0) 76.7 (23.7) 784 (21.0) 1.7.(2.1) >0.05
ing

Fatigue 36.9 (16.8) 320(21.1) —49(5.3) 329(21.0) 319(11.1) —-1(1.2) 0.04

Nausea/Vomiting  10.3(19.2) 7(13.6) —26(1.8) 103 (12.6) 9.2 (15.5) —1.101.3) >0.05

Pain 21.8(12.6) 164(167) —54(6.7) 194 (15.2) 18.7(17.7) —0.7(1.1) 0.02

Dyspnea 16.2 (23.4) 1(18.7) —4.1(6.1) 159(18.8) 13.8(15.8) —2.1(5.8) >0.05

Insomnia 269 (27.5) 236(22.1) —33(45) 26.7 (19.9) 254 (25.0) —-1.3@20 >0.05

Appetite loss 227 (26.7) 3.8(209) —89(9.1) 209 (19.1) 4(21.2) —45(7.2) 0.02

Constipation 19.8(15.2) 2(125) —6.6(5.9) 17.1(204) 2(18.1) 1.1(0.3) 0.01

Diarrhea 14.8 (21.3) 4(17.8) —24(2.9) 14.2 (17.6) 3(17.6) —09(1.1) >0.05

Financial prob- 24.1(20.1) 23.1(14.1) —1(1.5) 246 (16.7) 239(11.9) —-0.7(01.2) >0.05
lems
EORTC H&N35

Pain 21.8(126) 164 (16.7) —54(6.7) 194 (15.2) 18.7(17.7) —0.7 (1.1) 0.02

Swallowing 383 (26.6) 239(215) —144(21.3) 35.0(224) 309 (21.9) —44(7.9) 0.01

Senses (taste/ 28.1(19.0) 24.8(28.1) —3345) 306 (22.7) 277 (18.1) —29(39) >0.05
smell)

Speech 294 (264) 215(257) —7.9(89) 285 (24.0) 224(247) —6.1(7.7) >0.05

Social eating 320(27.5) 28.5(27.0) —-354.2) 289 (25.3) 26.1(18.9) —28(5.1) >0.05

Social contact 23021.0) 22.7 (24.7) —03(0.9) 209 (20.1) 18.9(20.3) —2(34) >0.05

Sexuality NA NA NA NA NA NA

Teeth 44.2 (30.6) 34.0(29.1) —10.2(13.9) 40.9 (23.8) 31.2(21.0) —9.7 (14.9) >0.05

Opening mouth 365 (31.9) 30.2 (204) —6.3(8.7) 349 (22.9) 274(28.1) —7.5(9.1) >0.05

Dry mouth 56.2 (18.6) 51.7(19.9) —4.5(9.7) 50.1(19.3) 49.8 (20.1) —-03(1.2) 0.02

Sticky saliva 458(32.3) 36.8 (26.1) —9(129) 44.7 (23.9) 33.6(22.9) —11.1(134) >0.05

Coughing 31.0(24.9) 24.5 (24.0) —6.5(8.7) 30.8(21.9) 275(21.7) —33@4.1) >0.05

Feeling ill 323(26.3) 30.3(25.0) —2(47) 34.0(23.2) 31.1(234) —29(6.1) >0.05
Significant differences were observed in 5 of the 15 scales in the QLQ-C30 and 3 of the 13 scales in the H&N35 between the two groups (P < 0.05)
Table 5 Complications results reported by patients themselves are usually sig-
Adverse events NPCO1 Controls nificantly different from the cognition of doctors. Despite

the wide application of NPCO1 formula in the clinic,

Headache 2 NA there is still a lack of prospective study on NPCO1.
Dizziness 2 NA This study aimed to investigate the effect of NPCO01 on
Numbness in hands and feet 1 NA the HR-QOL outcomes in HNC patients. NPCO1 is usu-
Stomach Bloating 2 NA ally given after surgery, radiotherapy, and chemotherapy
Stomach pain 3 NA as an adjuvant therapy [3] to manage the adverse reac-
Diarrhea 4 NA tions of conventional treatments. HR-QOL measurement
Drowsiness 0 NA has become a crucial issue for HNC patients, and efforts
There was no deaths or serious adverse events. Treatment-limiting adverse are now directed towards redUCing the impact of the dis-
events were reported in all participants, including headache, dizziness, limb ease and its treatment on patients’ HR-QOL [22-25].

numbness, abdominal distention, stomachache, and diarrhea after drug
administration
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The functional and esthetic organs of HNC patients are
inevitably sacrificed following tumor resection. Whether
surgery, radiation, chemotherapy, or any combination
of them can bring a host of potential complications or
adverse results after treatment. Hospital support services
for HNC survivors remain inadequate [26]. Currently,
the support services for HNC patients in our hospital
are mainly focused on those patients at the treatment
stage, which are jointly provided by the Cancer Patient
Resource Center, advanced practice nurses, nurse naviga-
tors, and volunteers. These support resources are rarely
used by HNC survivors after treatment, which may be
due to the poor access and insufficient referrals [27-29].
In this study, we revealed that NPCO1 could improve HR-
QOL in HNC survivors by improving physical function-
ing, fatigue, pain, appetite, constipation, swallowing, and
dry mouth. Meanwhile, the scores of social functioning,
social contact, mouth opening, sticky saliva, and feeling
ill scales in the NPCO1 group were lower than those in
the control group, but there was no statistical signifi-
cance. These improved but not statistically significant
related indicators might be due to the short follow-up
time. In addition, although NPCO1 is an oral TCM,
patients receiving TCM treatment had regular access to
the competent physician and received more attention
from the physician than those control patients. Partici-
pants considered NPCO1 as an effective and harmless
therapy. They acknowledged that NPCO1 was the basis
of optimal and safe treatment. We believed that it was
necessary to conduct clinical research to strengthen the
recognition and dissemination of NPCOl in Western
countries. As this was a retrospective study, the exact use
of resources was not evaluated. In addition, it must be
noted that the complications of NPCO1-treated patients
were all grade I, and the patients did not use additional
resources to manage these complications.

Although NPCO01 has been applied in our cancer center
for many years, the formal scientific evaluation of NPCO1
is still a brand new field. As the first step in develop-
ing a clinical application program of NPCO1 for cancer
patients, this study is conducted to explore the prospect
and experience of NPCO1. We also realize that the use
of NPCO1 is a self-help process with profound cultural
deposits, which is related to the traditional Chinese phi-
losophy of life.

HNC risk is strongly associated with low socioeco-
nomic status [28]. Even though the use of NPCO1 brings
high medical costs, it does not significantly increase
the financial burden of patients because TCM is reim-
bursed at 85% par medical insurances in China. Nev-
ertheless, this study only evaluated patient outcomes
at 3months after treatment, and a long-term prognos-
tic evaluation is needed. Participants also highlighted
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the long-term positive effects, the benefits of group
intervention, and the low cost as important features of
TCM.

This study also has some limitations. Firstly, this study
uses a retrospective cohort in a single institution. Sec-
ondly, the sample size of this study is small. Additional
clinical trials are still required to evaluate the benefits of
NPCO01 [18]. In addition, the research on the evaluation
system of Chinese herbal medicine prescription requires
further attention and the research methods should also
be improved.

In conclusion, NPCO1 can improve HR-QOL results
in HNC patients. Further research on NPCO1 is war-
ranted to determine its exact effectiveness and safety.
The findings of this study enrich the relevant knowledge
of NPCO1 in the treatment of HNC and provide useful
information for future clinical research in this field.

Conclusions

In conclusion, NPCO1 can improve HR-QOL in patients
with HNC compared with controls with regular follow-
up. NPCO01 is an effective,economical and safe treatment.
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