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Objective. To compare the efficiency of transcutaneous electrical acupoint stimulation (TEAS) with those of conventional and
TCM herb on bone marrow suppression in small cell lung cancer (SCLC) patients after initial chemotherapy. Methods. We
recruited 139 participants with pathologically confirmed SCLC who had not received chemotherapy. The conventional group
(n=37) received gemcitabine and cisplatin chemotherapy and routine care. The TCM herb group (n=35) received 3
Diyushengbai tablets thrice a day for one day prior to chemotherapy and maintained during the trial. The TEAS group (n=42)
received TEAS at a frequency of 65-100 Hz with a pulse width of 100-200 usec. Acupoints were selected from Dazhui (DU14),
Geshu (BL17), Zusanli (ST36), Sanyinjiao (SP6), and Hegu (LI4) and were treated on days 1, 2, 3, 5, 8, 14, 21, and 28 of
chemotherapy for 30 min each day. All three groups underwent a 28-day treatment for a total of one treatment course. Changes in
the white blood cell, neutrophil, platelet, and hemoglobin indices on day 1 before chemotherapy and days 5, 8, 11, 14, 21, and 28
days after chemotherapy were compared among the groups. Comfort levels of patients on day 1 before chemotherapy and days 5,
11, and 21 after chemotherapy were observed. Results. Compared with the conventional group, the white blood cell counts in the
TEAS group on days 8 (7.07 +2.11 vs. 5.97 +2.10 x 10°/L) and 14 (6.14 + 1.51 vs. 5.07 + 2.41 x 10°/L) of chemotherapy and that in
the TCM herb group on day 14 (6.63 + 3.44 vs. 5.07 £ 2.41 x 10°/L) of chemotherapy were increased (P < 0.05). Compared with the
conventional group, the neutrophil count in the TEAS group on days 5 (4.28 +1.54 vs. 3.01 + 1.41 x 10°/L), 8 (3.75+ 1.21 vs.
2.77+117x10°/L), 11 (3.46+131 vs. 2.31+1.24x10°/L), 14 (3.18+1.29 vs. 2.07+1.14x10°/L), and 21 (4.67+131 vs.
3.58 +1.23 x10°/L) of chemotherapy and that in the TCM herb group on day 5 (3.88+1.05 vs. 3.01 +1.41 x 10°/L) of che-
motherapy were increased (P < 0.05). Compared with the conventional group, the platelet count of patients in the TEAS group
increased on days 5 (264.7+64.1 vs. 201.0+£55.7x10%/L), 8 (251.3+74.9 vs. 1882+65.8x10°/L), 11 (236.7+74.9 vs.
181.3 +84.3x10°/L), and 14 (238.3+75.9 vs. 192.8 +95.8 x10°/L) of chemotherapy (P <0.05). Compared with the TCM herb
group, the platelet count in the TEAS group increased on days 5 (264.7+64.1 vs. 216.3 +57.9x 10°/L), 8 (251.3 £74.9 vs.
213.7+70.3x10°/L), 11 (236.7 +74.9 vs. 181.3+84.3x10°/L), and 21 (254.8+81.8 vs. 213.9+82.6x10°/L) of chemotherapy
(P <0.05). Compared with the conventional group, the hemoglobin level in the TCM herb group increased on day 14
(135.03 +28.06 vs. 122.09 + 12.63 g/L) of chemotherapy (P < 0.05). Compared with the conventional group, the comfort score of
the TEAS group increased on days 5 (78.31 +10.21 vs. 70.18 +9.34 score) and 11 (80.07 +10.44 vs. 72.11 +9.47 score) of che-
motherapy (P <0.05). Conclusion. TEAS is an effective and safe treatment modality for improving bone marrow suppression in
SCLC patients after initial chemotherapy. TEAS improved comfort levels more effectively than did conventional and TCM herb.
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1. Introduction

Lung cancer is the most common malignant tumor in China
and worldwide, with its incidence and mortality increasing in
recent years [1, 2]. Chemotherapy is currently the main
treatment for small cell lung cancer (SCLC), of which plati-
num-based double-agent chemotherapy could significantly
reduce mortality in patients with SCLC [3]. However, >90% of
chemotherapeutic drugs can cause bone marrow suppression,
which is manifested by a decrease in hemoglobin, white blood
cells, and platelets. Chemotherapy-induced bone marrow
suppression is the most common side effect in the clinical
treatment of tumors. It not only significantly affects the clinical
symptoms and immune status for patients with SCLC but also
may result in dose decrease or even the treatment discontin-
uation and then worsen the disease progression [4].

Diyushengbai tablet, a traditional Chinese herbal med-
icine, which was widely used for cooling blood and he-
mostasis, is now being used clinically for more than 10 years
for the treatment of radiotherapy- and chemotherapy-in-
duced leukopenia. Studies have shown that the Diyush-
engbai tablet increases levels of white blood cells (WBCs)
and platelets and relieves bone marrow depression in leu-
kopenic mice [5, 6].

Alternative therapies are also one of the most potential
modalities for cancer patients to treat chemotherapy-re-
lated side effects. These interventions include acupuncture,
acupoint injection, electroacupuncture, and transcutane-
ous electrical nerve stimulation (TENS) [7]. Liu et al.[8]
showed that Zusanli (ST36) acupoint injections with
dexamethasone combined with oral tablets significantly
increased white blood cell and neutrophil counts. Lin
et al.[9] demonstrated that Sanyinjiao (SP6) acupoint in-
jections enhance the effects of cyclophosphamide by
inhibiting tumor growth and relieving bone marrow de-
pression and any adverse effects of the drug on the immune
system. Acupuncture and acupoint injections at ST36, SP6,
Xuehai, Qihai, and Guan Yuan have also been reported to
improve chemotherapy-induced bone marrow suppression
[10]. However, the abovementioned interventions are in-
vasive, with patients feeling pain and thus having poor
compliance with treatment.

TEAS is an improved type of therapy that combines
acupuncture points and TENS. The effect of TEAS is similar
to acupuncture, although the deepening of its treatment
theory and research progress was done on the basis of
acupuncture, with this method being noninvasive and
having a higher clinical acceptance [11]. However, no data
on the effectiveness of TEAS for treating chemotherapy-
induced bone marrow suppression in patients with SCLC are
available.

This prospective study explored the use of TEAS as an
alternative treatment option for chemotherapy-induced
bone marrow suppression in SCLC patients after initial
chemotherapy. We compared the efficiency of this treatment
method with those of conventional and TCM herb.
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2. Methods

This is a 3-site, prospective, randomized, controlled trial
study conducted in the Tangshan people’s Hospital Affiliated
to North China University of Science and Technology from
July 2019 to August 2019. The study followed the declaration
of Helsinki and was approved by the Medicine Research
Ethics Committee of the Tangshan people’s Hospital Affil-
iated to North China University of Science and Technology
(No: RMYY-LLKS-2019-023). The information of the study
was explained to all enrolled participants, and written in-
formed consent was obtained from each participant.

2.1. Inclusion Criteria. This study recruited patients with
SCLC who received chemotherapy for the first time. In-
clusion criteria were as follows: (1) extensive-stage small cell
lung cancer who had not received chemotherapy and were
diagnosed pathologically; (2) Karnofsky Performance scores
(KPSs) =70 points; (3) no severe cardiovascular, cerebro-
vascular, or hematological diseases; and (4) good cognitive
function and language ability. Exclusion criteria were as
follows: (1) skin reddening or fester at the acupoints of
Dazhui (DU14), Geshu (BL17), ST36, SP6, and Hegu (LI4);
(2) surgery performed in the abovementioned acupoints; (3)
a history of hypertension, diabetes mellitus, epilepsy, cur-
rently pregnant, lactating, or fertile, or participating in other
clinical trials; and (4) bone marrow suppression before
chemotherapy.

2.2. Randomization. Patients were assigned to the experi-
mental groups using a table of computer-generated random
numbers. According to the order of admission, the patients
were randomly allocated to each of the three groups: the
conventional group, the TCM herb group, and the TEAS

group.

2.3. Treatment Methods. All patients received etoposide and
cisplatin combination chemotherapy (etoposide 100 mg/m?,
intravenous [i.v.] drip, day 1 to day 3; cisplatin 30 mg/m?, i.v.
drip, day 1 to day 3) in addition to hydration therapy. Each of
the three groups received routine therapy with omeprazole
injection (40 mg, iv. drip, one a day) during chemotherapy.
Four milligrams of tropisetron hydrochloride with 100 mL of
sodium chloride and 3 mg of dexamethasone were adminis-
tered intravenously 30 min before chemotherapy.

The following aspects were taken into consideration
while the conventional group received routine nursing care:
(1) the condition of the patients needs to be observed closely
and the possible complications should be prevented and the
doctors should be informed of these complications as early
as possible; (2) the patients were encouraged to take food
rich in protein and vitamins; (3) the patients should be
routinely administered with antiemetics (e.g., ondansetron)
and gastroprotective agents (e.g., omeprazole).
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For the TCM herb group, in addition to routine nursing
care, patients took a Diyushengbai tablet (Aobang Phar-
maceutical Co, LTD, Sichuan, China; batch number of
20180413; t.i.d., three tablets per time) before chemotherapy.

For the TEAS group, in addition to routine nursing care,
acupoint positioning was carried out by TCM clinical ex-
perts. TEAS was applied to five pairs of acupoints, including
DU14, BL17, ST36, SP6, and LI4. TEAS was performed on
days 1, 2, 3, 5, 8, 14, 21, and 28, using the WOND Multi-
functional Nerve Therapy (Huayi Medical Instrument Co.,
Ltd, Shanghai, China) with the following parameters: pulse
width of 0.2 ms, frequency of 100 Hz, stimulation duration of
10's, stimulation interval of 3 seconds, stimulation quantity
of 20 to 25mA, and maximum feedback stimulation
quantity of 30 mA. Patients were in the supine position, and
their acupoint positions were wiped with 95% ethanol for
partial removal of grease. Subsequently, electrode patches
with a diameter of 3 cm were applied to five pairs of acu-
points. The current intensity was adjusted to maintain visible
muscle twitches in the locations of the acupoints although
this was not beyond the patients’ maximum tolerance. The
current intensity was increased according to the patients’
decision or on the degree of their muscle twitches. Generally,
each therapy session lasted for 30 min.

Each participant filled in an electrical acupoint stimu-
lation record card, which listed the current date, treatment
frequency and intensity, and any complications from the
session.

2.4. Measurements. Routine blood indices, such as white
blood cell, neutrophil, platelet, and hemoglobin levels, were
the primary observation indicators. An ADVIA120 auto-
matic hematology analyzer (Bayer, Leverkusen, Germany)
was used for routine blood examination of indicators of
bone marrow suppression, including white blood cell (x10°/
L), neutrophil (x10°/L), and platelet counts (x10°/L), and
hemoglobin (g/L) levels. Tests were performed on the day
before the start of chemotherapy and on days 5, 8, 11, 14, 21,
and 28 of the study period.

The secondary observation indicator was the degree of
comfort. The degree of comfort was assessed on the day
before chemotherapy and on days 5, 11, and 21 of the ex-
perimental period. The Comfort Scale (questionnaire GCQ,
general comfort), which was designed by the American
comfort nursing expert, Kolcaba, has good reliability
(Cronbach’s alpha=0.96). The content validity index was
0.86. There are 30 items in this scale, including 5 physical
dimensions, 10 mental dimensions, 8 social-cultural di-
mensions, and 7 environmental dimensions. Each of the
items is classified using a 1-4 Likert scale. The lowest score is
30 points, and the highest score is 120 points. The higher the
score is, the more comfort the patient is experiencing. A total
score of <60 was considered a low comfort level, a score
between 60 and 90 points was considered a moderate
comfort level, and a score of =90 points was considered a
high comfort level [12]. A preliminary experiment was
conducted in 30 patients with NSCLC before the first visit,
and the reliability coeflicient of the scale was calculated;

Cronbach’s
consistency.

alpha=0.924 indicated high internal

2.5. Statistical Analysis. Statistical analyses were performed
using SPSS 22.0. Enumeration data are presented as absolute
quantities. Measurement data are presented as mean-
s+ standard deviations (SDs). A one-way analysis of vari-
ance was used to compare the patients’ according to their
ages (means + SDs), course of the disease, body mass indices,
white blood cell, neutrophil count, platelet, and hemoglobin
levels, and comfort scores among the three groups. Three
independent samples’ nonparametric tests were used to
analyze the KPS score, type, and stage. Statistical significance
was defined as a P value <0.05.

3. Results

3.1. Patients’ Baseline Characteristics. A total of 139 patients
were screened in this study as shown in Figure 1. Of these, 12
patients (8.6%) dropped out of the study, 7 patients did not
meet the inclusion criteria, 1 patient has other reasons, and 4
patients declined to receive TEAS. Finally, 127 patients
participated in the study, 48 of whom were randomized to
the conventional group, 41 to the TCM herb group, and 44 to
the TEAS group. 13 patients discontinued the study after
randomization, 2 of whom were in the TEAS group, 6 in the
TCM herb group, and 5 in the conventional group. 2 patients
did not receive TEAS because they were not able to tolerate
the sensation of “De-Qi”. 3 patients refused to take
Diyushengbai tablets during chemotherapy. 2 patients did
not receive conventional treatment. 3 patients were excluded
during chemotherapy because of bone marrow suppression,
which required more treatment. 3 patients were lost to
follow-up and we did not obtain the comfort scores. At last,
114 patients completed the study and their records were
analyzed. The three groups were comparable according to
demographic characteristics and surgical information
(P >0.05) (Table 1).

3.2. Changes in White Blood Cell Counts. There was no
significant difference in white blood cell counts among the
three groups (P>0.05) on the day before chemotherapy.
Compared with before chemotherapy, the white blood cell
counts of the patients in the three groups decreased at each
time point after chemotherapy (P <0.05). Compared with
the conventional group, the white blood cell counts in the
TEAS group on days 8 (7.07 +2.11 vs. 5.97 +2.10 x 10°/L)
and 14 (6.14 + 1.51 vs. 5.07 + 2.41 x 10°/L) of chemotherapy
and those in the TCM herb group on day 14 (6.63 + 3.44 vs.
5.07+2.41x10°/L) of chemotherapy were increased
(P <0.05). There was no significant difference in white blood
cell counts between the TEAS and TCM herb groups at
various time points after chemotherapy (P > 0.05) (Table 2).

3.3. Changes in Neutrophil Counts. There was no significant
difference in neutrophil counts among the three groups on
the day before chemotherapy (P >0.05). Compared with
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Enrollment Assessed for eligibility (n = 139)

Excluded (n =12)

Not meeting inclusion criteria (n = 7)

Declined to participate (n = 4)

Other reasons (n =1)

Randomized (n = 127)

Allocation

Allocated to conventional group (n =42) | | Allocated to TCM herb group (n = 41) Allocated to TEAS group (n = 44)
Did not receive intervention (n = 2) Did not receive intervention (n = 3) Did not receive intervention (n = 2)

Excluded during chemotherapy (n = 2) Excluded during chemotherapy (n = 1) Excluded during chemotherapy (n = 0)

‘ Follow-up ’
Lost to follow-up (n =1) Lost to follow-up (n =2) Lost to follow-up (n = 0)
‘ Analysis ’
Analyzed (n = 37) Analyzed (n = 35) Analyzed (n = 42)

FiGure 1: Flow chart of the study. The flowchart shows the study procedures and the number of patients. TEAS, transcutaneous electrical
acupoint stimulation.

TaBLE 1: Demographic data and cancer details.

Index Conventional (n=37) TCM herb (n=235) TEAS (n=42) X2 P value
Gender 0.536 0.464
Male 25 21 26

Female 12 14 16

Age (years) 57.31+9.72 58.64 +8.29 58.19+9.32 0.496 0.481
Smoking history 0.209 0.748
No 15 11 15

Yes 22 24 27

BMI (kg/mz) 24.34+6.41 25.31+£6.29 24.05+7.12 0.147 0.702
KPS 0.053 0.818
<80 3 4 9

>80 34 31 33

Clinical type 0.640 0.641
Adenocarcinoma 19 18 25

Squamous cell carcinoma 16 16 15

Other 2 1 2

Degree of differentiation 0.216 0.973
Highly differentiated 3 4 8

Moderately differentiated 24 26 25

Poorly differentiated 10 5 9

TNM stage 0.556 0.634
I-1I1 33 33 37

I\Y% 4 2 5

Values are mean (SD) or number. A one-way analysis of variance was used to compare the patients’ according to their ages (means + SDs), course of disease,
and body mass indices among the three groups. Three independent samples’ nonparametric tests were used to analyze the KPS score, type, and stage. BMI,
body mass index (calculated as weight in kilograms divided by height in meters squared); KPS, Karnofsky performance score; TNM, tumor, node, and
metastasis.
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TaBLE 2: Comparison of the changes in white blood cell count among the three groups (x10°/L, X +s).

Groups 1 d before Day 5 Day 8 Day 11 Day 14 Day 21 Day 28

Conventional (n=37) 7.37 £2.54 6.52+2.6" 5.97 +2.10° 5.51 +2.34" 5.07 +2.41° 6.18 +2.23% 6.46 +2.12°

TCM herb (n=35) 7.56+2.91 6.35+2.46" 6.48 +2.58" 5.73+2.21° 6.63 +3.44*" 6.10 +2.47° 5.97 +2.74"

TEAS (n=42) 7.32+2.63 6.57 +1.91* 7.07 £2.11%° 6.32+£2.41% 6.14+1.51*° 6.52 +1.74* 6.45 +2.40"

Values are presented as mean (SD). One-way analysis of variance was used to compare the white blood cells among the three groups. *Compared with the
group before chemotherapy, P < 0.05. "Compared with the conventional group at the same time point, P < 0.05. “Compared with the TCM herb group at the

same time point, P <0.05.

before chemotherapy, the neutrophil counts of the patients
in each group decreased at each time point after chemo-
therapy (P < 0.05). Compared with the conventional group,
the neutrophil count in the TEAS group on days 5
(4.28+1.54 vs. 3.01+1.41x10°/L), 8 (3.75+1.21 vs.
2.77£117%10°/L), 11 (3.46+£1.31 vs. 2.31 £1.24 x10°/L),
14 (3.18 +1.29 vs. 2.07 + 1.14 x 10°/L), and 21 (4.67 + 1.31 vs.
3.58+1.23x10°/L) of chemotherapy and that in the TCM
herb group on day 5 (3.88 +1.05 vs. 3.01 +1.41 x 10°/L) of
chemotherapy were increased (P <0.05). There was no
significant difference in neutrophil counts between the
TEAS and TCM herb groups at various time points after
chemotherapy (P >0.05) (Table 3).

3.4. Changes in Platelet Counts. There was no significant
difference in platelet counts among the three groups
(P>0.05) on the day before chemotherapy. Compared with
before chemotherapy, the platelet count in the TCM herb
group decreased at all time points after chemotherapy
(P <0.05), the platelet count in the routine group decreased
on days 5, 8, 11, and 14 after chemotherapy (P < 0.05), and
there was no significant difference in platelet counts in the
TEAS group at all time points after chemotherapy (P > 0.05).
Compared with the conventional group, the platelet count of
patients in the TEAS group increased on days 5 (264.7 + 64.1
vs.201.0 £ 55.7 x 107/L), 8 (251.3 £ 74.9 vs. 188.2 + 65.8 X 10°/
L), 11 (236.7+749 vs. 181.3+84.3x10%L), and 14
(2383+75.9 vs. 192.8+95.8x10°/L) of chemotherapy
(P <0.05), and there was no significant difference between
the TCM herb and conventional groups at all time points
(P>0.05). Compared with the TCM herb group, the platelet
count in the TEAS group increased on days 5 (264.7 + 64.1
vs.216.3+57.9x10°/L), 8 (251.3 + 74.9 vs. 213.7 + 70.3 x 10°/
L), 11 (236.7+749 vs. 181.3+84.3x10°/L), and 21
(254.8+81.8 vs. 213.9+82.6x10°/L) of chemotherapy
(P<0.05) (Table 4).

3.5. Changes in Hemoglobin Concentrations. There was no
significant difference in hemoglobin levels among the three
groups on the day before chemotherapy (P >0.05). Com-
pared with before chemotherapy, there was no significant
difference in hemoglobin levels among the three groups after
chemotherapy (P >0.05). Compared with the conventional
group, the hemoglobin level in the TCM herb group in-
creased on day 14 (135.03 +28.06 vs. 122.09 + 12.63 g/L) of
chemotherapy (P <0.05), and there was no significant dif-
ference between the TEAS and conventional groups
(P>0.05) (Table 5).

3.6. Comfort Score. There was no significant difference in
comfort scores among the three groups (P > 0.05) on the day
before chemotherapy. Compared with before chemotherapy,
the comfort score of the conventional group decreased on
days 5 and 11 of chemotherapy (P < 0.05), and the comfort
score of the TEAS group at each time point after chemo-
therapy was not significantly different from that before
chemotherapy (P >0.05). Compared with the conventional
group, the comfort score of the TEAS group increased on
days 5 (7831+10.21 vs. 70.18+9.34 score) and 11
(80.07+10.44 vs. 72111947 score) of chemotherapy
(P <0.05), and there was no significant difference between
the TCM herb and conventional groups at all time points
(P>0.05). There was no significant difference in comfort
score between the TEAS and TCM herb groups at various
time points after chemotherapy (P >0.05) (Table 6).

4. Discussion

This study showed that TEAS can prevent chemotherapy-
induced bone marrow suppression in patients with SCLC.
The symptoms of bone marrow depression include physical
decline, fatigue, weakness, sweating, dizziness, tinnitus,
palpitation, severe palpitation, anorexia, nausea, vomiting,
and weight loss [13]. These symptoms belong to the TCM
asthenia category, which includes specific symptoms such as
spleen and kidney weakness, Qi, and blood deficiency [14].
Yu et al.[15] showed that bone marrow suppression could
lead to depressed emotion, thus affecting patients” quality of
life and chemotherapy compliance. Severe bone marrow
suppression may cause termination or failure of treatment.
Therefore, effective prevention of chemotherapy-induced
bone marrow suppression is of great importance to improve
patients’ quality of life, strengthen their confidence in
overcoming the disease, and ensure successful
chemotherapy.

At present, TCM mainly uses point injection therapy to
treat bone marrow suppression. The theory of TCM con-
siders chemotherapy as a process able to overcome disease
and protecting the viscera, bone marrow, blood, Yin, and
Yang, although it often results in impairment of spleen,
stomach, liver, and kidney functions. Fu et al.[16] showed
that SP6 acupoint injection enhances the effects of cyclo-
phosphamide by inhibiting tumor growth and relieving
bone marrow suppression and the drug’s adverse effects on
the immune system. Acupuncture and acupoint injections at
ST36, SP6, Xuehai, Qihai, and Guanyuan have also been
reported to improve chemotherapy-induced bone marrow
depression  [17].  However, the abovementioned
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TaBLE 3: Comparison of the changes in neutrophil count among the three groups (x10°/L, X + s).

Groups 1 d before Day 5 Day 8 Day 11 Day 14 Day 21 Day 28

Conventional (n=37)  5.41+1.18 3.01 +1.41° 277+ 1.17° 2.31+1.24° 207+1.14°  358+123%  4.45+1.34°
TCM herb (n=35) 533+1.38 3.88+1.05*°  348+1.15° 3.03+1.27° 263+123° 410+127°  483+1.38
TEAS (1 =42) 522+1.32  428+1.54*° 3754121  346+131*°  318+129*®  467+131°>  506+1.44

Values are presented as mean (SD). One-way analysis of variance was used to compare the neutrophil count among the three groups. “Compared with the
group before chemotherapy, P < 0.05. "Compared with the conventional group at the same time point, P < 0.05. “Compared with the TCM herb group at the
same time point, P <0.05.

TaBLE 4: Comparison of the changes in platelet count among the three groups (x10°/L, X + s).

Groups 1 d before Day 5 Day 8 Day 11 Day 14 Day 21 Day 28

Conventional (n=37) 258.3+79.0  201.0+55.7° 188.2+65.8" 181.3 +84.3° 192.8+95.8"  239.3+70.4  247.6+84.8
TCM herb (n=35) 264.7+884  216.3+57.9° 213.7+70.3° 1921+74.7°  201.9+89.3% 213.9+82.6" 221.5+80.2°
TEAS (n=42) 271.6+98.4 2647 +641% 251.3+74.9°° 236.7+749 2383+759° 254.8+81.8° 244.1+88.8

Values are presented as mean (SD). One-way analysis of variance was used to compare the platelets count among the three groups. *Compared with the group
before chemotherapy, P < 0.05. "Compared with the conventional group at the same time point, P < 0.05. “Compared with the TCM herb group at the same
time point, P <0.05.

TaBLE 5: Comparison of the changes in hemoglobin level among the three groups (g/L, X + ).

Groups 1 d before Day 5 Day 8 Day 11 Day 14 Day 21 Day 28
Conventional (n=37) 130.58 +13.55 125.45+15.38 122.46+17.01 121.89+1533 122.09+12.63 124.03+12.50 121.80+14.15
TCM herb (n=35) 129.47 +15.97 12841 +14.64 12592+1591 126.58+16.53 135.03+28.06° 125.77+11.78 124.71 £22.65

TEAS (n=42) 121.11£14.37 126.13+£12.38 120.58+14.15 124.68+14.23 126.94+15.89 125.35+15.43 120.75+16.00

Values are presented as mean (SD). One-way analysis of variance was used to compare the hemoglobin level among the three groups. *Compared with the
group before chemotherapy, P < 0.05. "Compared with the conventional group at the same time point, P < 0.05. “Compared with the TCM herb group at the
same time point, P <0.05.

TaBLE 6: Comparison of comfort scores among the three groups (score).

Groups 1 d before Day 5 Day 11 Day 21

Conventional (n=37) 82.85+9.73 70.18 +9.34" 72.11+9.47* 81.85+9.50
TCM herb (n=35) 80.05+£9.97 74.08 £9.67 76.58 £10.23 82.47£9.78
TEAS (n=42) 79.41 +9.56 78.31 +10.21° 80.07 + 10.44" 82.55+9.43

Values are presented as mean (SD). One-way analysis of variance was used to compare the comfortable score among the three groups. *Compared with the
group before chemotherapy, P < 0.05. "Compared with the conventional group at the same time point, P < 0.05. “Compared with the TCM herb group at the

same time point, P <0.05.

interventions are invasive, with patients reportedly experi-
encing pain which leads to poor compliance with treatment.
Thus, the clinical efficacies of these interventions need
turther study. TEAS combines and fully utilizes the ad-
vantages of both TENS and the meridian acupoint theory. Its
main functions are to excite neuromuscular tissue, repair the
nerve conduction system, and promote absorption of in-
flammatory substances, among many other functions. This
study used TEAS in patients with SCLC receiving chemo-
therapy and showed that low-frequency electrical acupoint
stimulation can prevent chemotherapy-related bone marrow
suppression and improve the comfort of patients.

TEAS significantly increased white blood cell and
neutrophil counts. The DU14 acupoint is located in the
seventh cervical spinous process which regulates Qi and
blood and improves white blood cell counts with acupoint
LI4 by 80-90% [18]. Electrical stimulation at ST36 induces
corticotropin-releasing factors, which enhance the functions
of the pituitary gland, adrenal cortex, the

sympathetic-adrenal system, and their secretion of vaso-
active substances, ultimately adjusting the pressure in the
marrow cavity, regulating bone marrow blood flow, and
promoting the formation of white blood cells and neutro-
phils [19]. White blood cell and neutrophil counts decreased
from day 1 of chemotherapy and reached their lowest levels
on day 14. On day 21, white blood cell and neutrophil counts
began to increase. Compared with the conventional group,
white blood cell count in the TEAS group increased on days
8 and 14 of chemotherapy. Neutrophil count in the TEAS
group increased on days 5, 8, 11, 14, and 21 of chemotherapy.
This indicates that TEAS can increase both white blood cell
and neutrophil counts.

Some studies [20] suggested that simultaneous stimulation
at BL17, SP6, and LI4 can be used for the treatment of primary
thrombocytopenic purpura, which could significantly improve
the clinical symptoms of patients and promote recovery of
platelet counts. Electrical acupoint stimulation at SP6 can
nourish the Yin and blood. BL17 (located at the seventh
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thoracic spinous process, 1.5 inches from the median line o) is
the rally point of the eight points of the blood. Stimulating this
acupoint nourishes the blood and Qi. Studies have shown that
acupuncture at LI4 increases the platelet count. Stimulation at
LI4 and DU14 significantly reduces leukocyte count. On days 5,
8, and 11 of this study, platelet counts were significantly higher
in the TEAS group than those in the conventional and TCM
herb groups. On day 21, platelet counts were significantly
higher in the conventional and TEAS groups than those in the
medication group, indicating that TEAS may help prevent
thrombocytopenia after chemotherapy. Hou et al. [21] found
that electrical acupoint stimulation could increase the pro-
duction of red blood cells and hemoglobin. However, this study
found that low-frequency electrical acupoint stimulation had
little influence on red blood cells and hemoglobin, which may
be because of the study’s small sample size or short follow-up
time (<120 days).

Additionally, the comfort level of the patient during che-
motherapy is an important indicator affecting treatment
compliance [22, 23]. The meridian theory of TCM [24] shows
that stimulation of the relevant acupuncture points of the
meridian system can balance Yin and Yang, support health,
and resist evil, thus achieving efficacy in promoting blood
circulation to remove blood stasis and eliminate inflammation.
TEAS can improve microcirculation, promote absorption of
inflammatory substances, and improve cell oxygenation and
metabolism. It can also promote the recovery of intestinal
peristalsis, reduce abdominal distension, and promote defe-
cation [25]. Stimulation at ST36 and SP6 can treat vomiting,
abdominal distension, constipation, stomachache, lower limb
arthralgia, and insomnia. Comfort scores on days 5 and 11 of
chemotherapy in the TEAS group were higher than those in the
conventional group, confirming that TEAS can significantly
improve the comfort of patients with SCLC after
chemotherapy.

This study has 2 limitations. First, blood counts only
went down a small amount and no neutropenia or other
concerning levels were reported, a potential benefit that
would need further studies. Second, this study only evalu-
ated the short-term efficacy and comfort of TEAS for
myelosuppression in SCLC patients undergoing initial
chemotherapy, because it did not consist of follow-up
evaluation for all chemotherapy cycles. A more important
study would be to assess the intervention over time to see if
neutropenia, anemia, and thrombocytopenia were prevented
after 4-6 cycles of treatment.

5. Conclusion

TEAS is an effective and safe treatment modality for im-
proving bone marrow suppression in SCLC patients after
initial chemotherapy. TEAS improved comfort levels more
effectively than did conventional and TCM herb.
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