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Purpose. Peptic ulcer is a multifactorial and complex disease and affects a wide range of people worldwide. We provided a novel
therapeutic approach for peptic ulcer and observed its effect. Methods. Peptic ulcer patients were enrolled from 2016 to 2017 in
Chongging and randomly assigned to two groups: a control group that used only rabeprazole and a platelet-rich plasma (PRP)
group that received a combination therapy of autologous PRP (aPRP) and rabeprazole. The therapeutic effect was assessed via the
ulcer size and symptom score. Results. A total of 27 patients were included (12 patients in the control group and 15 patients in the
PRP group) in this study. Our results showed that all participants have healed in 30 days, and there was no significant difference in
healing time between the PRP group and the control group in different independent variables. However, regression analysis
revealed that the healing time was 6.99 days shorter in the PRP group than that in the control group, and patients with higher
symptom scores in the initial examination need more time to heal during treatment. Endoscopic results showed that the repaired
ulcer in the PRP group was more similar to the normal gastric mucosa tissue than that the control group. Conclusion. This study
showed an encouraging preliminary result that aPRP has a positive result in patients with peptic ulcer and seems to be a better
choice for refractory peptic ulcer treatment. Although further follow-up studies are needed to determine the duration of efficacy of
aPRP, the approach will be helpful in improving the clinical treatment of peptic ulcer.

1. Introduction

Peptic ulcer is a common digestive disease in the modern soci-
ety and included gastric and duodenal ulcer [1]. The lifetime
prevalence of peptic ulcer was 5-10% of the worldwide popula-
tion, and its incidence rate ranged from 0.1% to 0.3% per year
[2, 3]. In some regions of China, the prevalence rate of endo-
scopically confirmed peptic ulcer reached 17.2% in the general
population, and most patients with peptic ulcer were asymp-
tomatic [4]. However, the exact pathogenesis of peptic ulcer
remains unclear [5]. Recently, researchers have demonstrated

that peptic ulcer is caused by a combination of multiple factors,
such as excessive secretion of gastric acid and Helicobacter
pylori (H. pylori) infection [6-8]. Therefore, the conventional
therapy of peptic ulcer is a combination treatment through
the use of antibacterial, antacids, and protective mucosa drugs.
However, due to the lack of active repair measures of gastric
mucosa injury, the treatment time is relatively long, and the
adverse effects are often inevitable [9].

Autologous platelet-rich plasma (aPRP) was derived from
autologous blood and contains high concentrations of platelets,
which can secrete a large number of cell growth factors through
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TaBLE 1: The personal information and clinical characteristics of patients.

No. Age Gender  Ulcer type  Diameter of ulcer (mm)* s);r?(iteom Group Enrollment time (month/day/year) He?g:}i)t mme
1 37 Male  Gastric ulcer 5 4 PRP 03/30/2016 10
2 25 Male Duodenal ulcer 6 4 PRP 06/17/2016 10
3 43  Male Duodenal ulcer 8 6 PRP 06/20/2016 20
4 46 Female Duodenal ulcer 8 9 PRP 06/21/2016 10
5 52 Male Duodenal ulcer 5 4 PRP 07/04/2016 10
6 37 Female Duodenal ulcer 5 4 PRP 09/05/2016 20
7 49 Female Duodenal ulcer 5 7 Control 09/22/2016 30
8 35 Male Gastric ulcer 8 6 PRP 11/02/2016 20
9 44 Female Duodenal ulcer 5 7 Control 11/07/2016 20
10 47 Male Duodenal ulcer 8 11 PRP 11/17/2016 20
11 37 Male Duodenal ulcer 6 5 PRP 11/23/2016 20
12 44 Male Duodenal ulcer 8 8 PRP 11/29/2016 30
13 50 Male Duodenal ulcer 6 3 Control 12/15/2016 20
14 52 Male Duodenal ulcer 5 5 Control 02/14/2017 20
15 43 Male Duodenal ulcer 7 5 PRP 03/08/2017 10
16 30 Male Duodenal ulcer 6 5 PRP 03/15/2017 20
17 48 Male Duodenal ulcer 8 6 PRP 03/23/2017 20
18 46 Male Duodenal ulcer 6 8 Control 04/18/2017 20
19 54 Female Duodenal ulcer 5 6 Control 04/19/2017 30
20 20 Female Duodenal ulcer 7 5 Control 04/25/2017 20
21 35 Male Duodenal ulcer 5 5 PRP 05/18/2017 20
22 32 Female Duodenal ulcer 6 6 Control 05/27/2017 20
23 50 Male Duodenal ulcer 8 8 Control 06/02/2017 30
24 22 Female Duodenal ulcer 8 8 Control 06/08/2017 20
25 53 Male Duodenal ulcer 8 6 PRP 07/03/2017 20
26 51 Male Duodenal ulcer 6 3 Control 07/03/2017 20
27 28 Female Duodenal ulcer 8 4 Control 07/21/2017 10

No.: the enrollment number of patients; PRP: platelet-rich plasma. *The diameter of ulcer was measured before the intervention. ®The score of clinical
symptom evaluation in the initial examination. “Because the ulcer healing status was observed in all patients through gastroscopy every 10 days, the actual

healing time may be shorter than that shown in this table.

the release of intracellular a-granules after activation [10, 11].
These growth factors can stimulate the proliferation of fibro-
blasts, endothelial cells, and other cells, to help enhance the
active repair and anti-infective ability of the wounded tissue
[12, 13]. Additionally, many studies have reported that aPRP
is a simple and low-cost therapeutic option in clinical practice
and has been successfully applied to some conditions, such as
bone regeneration, aesthetic procedures, muscle and tendon
repair, refractory wound, and diabetic ulcer [14, 15].

Hence, we proposed a combined treatment option to treat
peptic ulcers with the positive effects of aPRP and drugs, in
terms of shortening the treatment time and improving the
quality of ulcers healing, reducing the adverse effects of drugs,
and increasing the velocity of complete ulcers healing. We
present our preliminary observations in this paper.

2. Materials and Methods

2.1. Ethical Statements. This study has been registered in the
Chinese Clinical Trial Registry (http://www.chictr.org.cn),
registered in 14/12/2015, and the registration number was

ChiCTR-ONN-15007573. This clinical trial was approved by
the Ethics Committee of Southwest Hospital, Third Military
Medical University (Army Medical University), Chongging,
China (number: 2015 Scientific Research No. (63)). All
methods were performed in accordance with the Declaration
of Helsinki. We obtained the written informed consent from
all participants before the initiation of the trial. Participants’
names were replaced by codes in this study, and all medical
record information was kept strictly confidential to protect
the privacy rights of participants.

2.2. Participants. A total of 32 patients were included in this
study from March 2016 and July 2017. All participants are vol-
unteers and the demographic details of participants are shown
in Table 1. Among the participants, 33.33% were female and
66.67% were male, and 59.25% were aged 41-60 years. The
recruitment and treatment of participants were completed in
Southwest Hospital. The diagnosis of peptic ulcer was based
on the digestive system endoscopy. If peptic ulcer patients
were found to meet the enrolled criteria and agreed to partic-
ipate in this study, they were assigned into the platelet-rich
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FIGURE 1: Procedure for participating in this study. A total of 32 patients were included in this study from March 1, 2016, to July 31, 2018,
and 3 patients did not receive allocated intervention because of the absence of therapy, and 2 patients discontinued intervention for their

personal reasons.

plasma (PRP) and control groups according to the randomiza-
tion sequence (random number table method). The symptom
score of patients varied from 3 to 11. Of 27 patients, 15 were
assigned into the PRP group and received the combination
therapy of aPRP and rabeprazole, and 12 patients were
assigned into the control group and received drug therapy.
The process of enrollment is presented in Figure 1.

Patients were included in this trial if they meet the
following criteria:

(i) Diagnosis of peptic ulcer confirmed by digestive
system endoscopy and diameter of ulcer > 5 mm

(ii) Age between 18 and 60 years

(iii) Absence of hematopoietic disease and cardiopul-
monary insufficiency

(iv) Blood platelet count > 100 x 10°/L

(v) Negative test results for human immunodeficiency
virus (HIV), hepatitis B virus (HBV), hepatitis C
virus (HCV), and syphilis

(vi) Absence of pregnancy

(vii) Participants were not used antiplatelets or nonste-
roidal anti-inflammatory drugs (NSAIDs)

2.3. Preexperiment of Platelet Aggregation Function after Acid
Treatment In Vitro. Preliminary experiments in vitro were
carried to detect the function of platelets in the acidic environ-
ment similar to the stomach. The counts of apheresis platelets
obtained were adjusted to 200-300 x 10°/L and then divided
into the treatment group and control group. 112.5 yuL PRP of
the treatment group were treated with pH2.5 hydrochloric
acid (HCI) for 30s, and 112.5 uL PRP of control group were
treated with 112.5L normal saline for 30s. And then platelet
aggregation was detected by a platelet aggregator (Manufac-
turer: Helena; Model: AggRAM; Manufacturing location:
USA), activated with ADP (final concentration 1.25 yM) and
epinephrine (final concentration 18.75 uM).

2.4. Autologous PRP Preparation. Initially, 100mL of blood
was collected from participants’ antecubital vein and stored
in the blood preservation bags (Nigale Co. Ltd., Chengdu, Peo-
ple’s Republic of China) that contain trisodium citrate. The
blood was centrifuged for 10 min at 1,800 x g in 22°C. 25mL
of buffy coat (supernatant) was transferred to the new bag,



and 75mL of erythrocytes (precipitation) was discarded after
centrifugation. Then, the buffy coat was centrifuged for
15min at 200x g in 22°C. After centrifugation, 15mL of PRP
(supernatant) was transferred to the new bag and the erythro-
cytes (precipitation) were discarded. Finally, the PRP was
oscillated for 30 min in 22°C and then stored at -80°C after
the platelet count (leucocytes were removed in this prepara-
tion process, so the percentage of leucocytes was not specifi-
cally mentioned). The platelet concentration in aPRP was
fourfold to sixfold higher than the initial concentration, which
was considered a qualified aPRP, and it is not activated before
application (the activation process of aPRP is completed by
some related factors in vivo). Additionally, the aggregation
rate of aPRP at pH 2.5 and 7.0 (the concentration of measured
PRP was adjusted to 200-300 x 10°/L) was measured via an
aggregation remote analyzer module (Helena Laboratories
Co. Ltd., Texas, USA) after being activated via the addition
of adrenaline and adenosine diphosphate (final concentration
of 18.75 ymol/L and 1.25 ymol/L, respectively).

2.5. Interventions. All patients enrolled in this study were
randomized into the PRP and control groups. Participants
were not allowed to use antiplatelets or nonsteroidal anti-
inflammatory drugs during the therapy course of the study.
In the control group, patients received drug therapy, and the
drug used was rabeprazole (Livzon Co. Ltd., Zhuhai, People’s
Republic of China), which is a new type of proton pump inhib-
itors and widely used in therapy for digestive system diseases
(note: due to the rabeprazole being more effective than lanso-
prazole, we used rabeprazole in the experiment, which was
approved by the ethics committee). The dose of the drug was
20 mg/day, and it should not be continuously used for >45
days. In the PRP group, patients received a combination ther-
apy of aPRP and drug (the drug used was the same as that in
the control group), and the treatment should last <45 days.
In aPRP therapy, aPRP was used to coat the peptic ulcer surface
of patients via the gastroscopy forceps tube (generally, a 1 cm
ulcer needs to be coated with 5 mL PRP). Ulcers healing status
was observed in all patients through gastroscopy every 10 days.
If the ulcer has healed, the patients were evaluated for thera-
peutic effect, and the therapy was terminated. If the ulcer has
not healed, the patients continued to undergo treatment until
the deadline. The therapy was performed no more than five
times, and the time interval between treatments was 10 days.
The final results were assessed at therapy termination or the
deadline.

2.6. Measured Parameters. We collected the patient’s personal
information and clinical characteristics, including age, sex, ulcer
type, ulcer size (diameter), and symptom severity (we acquired
the sample size by the statistical power calculation, and the
result was 80%). Among them, ulcer type and size were deter-
mined via gastroscopy. The symptom severity of the ulcer was
determined using the total symptom score, which was the
sum of the four symptom scores that include burning sensation,
epigastric pain, acid reflux, and bloating, and each of these was
on a scale of 0 (normal) to 3 (serious) [16]. In this assessment,
the highest total score was 12 points, and the more severe clin-
ical symptoms were indicated in the higher score.
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Therapeutic effect evaluation was interpreted as follows:

(i) Healing: the ulcer has healed, the symptom score
was 0, and the clinical symptoms have disappeared.

(ii) Effective: the ulcer size and symptom score have
decreased by 60%, and the clinical symptoms are
improved to some degree.

(iii) Noneffective: the ulcer size and symptom score have
not decreased, and the clinical symptoms are not
changed or worse.

2.7. Statistical Analysis. Statistical analysis was performed
using IBM SPSS 20.0 (SPSS Co. Ltd., Chicago, USA). Quanti-
tative variables were calculated as mean and standard devia-
tion. Independent-sample #-test or chi-square test was used
to compare the difference in each variable. Regression analysis
was used to assess the effect of multiple factors on ulcer heal-
ing (27 patients were included in the regression analysis). The
independent variables included age, gender, ulcer type, ulcer
size, symptom score, group, and enrollment time. The 95%
confidence intervals (CI) were calculated for all associations.

3. Results

3.1. Participants. A total of 32 patients were included in this
study from March 1, 2016, to July 31, 2018, and 5 patients
were excluded because of the absence of therapy (Table 1).
Among the participants, 33.33% were female and 66.67%
were male, and 59.25% were aged 41-60 years. The peptic
ulcer type in most patients was duodenal ulcer. Additionally,
the ulcer size in all patients were >5mm, and 10 patients in
this study had ulcer size >8 mm. The symptom score of
patients varied from 3 to 11 of 27 patients, 15 were assigned
into the PRP group and received the combination therapy of
aPRP and rabeprazole, and 12 patients were assigned into
the control group and received drug therapy.

3.2. The Result of Preexperiment of Platelet Aggregation
Function after Acid Treatment In Vitro. Our results showed
that the aggregation rate in the treatment group (treated with
pH 2.5 HCI) was lower than that in the control group, but there
is no significant difference (77.97 vs. 82.67%, P >0.05,
Figure 2(a)). Additionally, similar results were obtained for
the difference in the time point that aPRP reached the maxi-
mum aggregation rate in the control and treatment groups
(260 vs. 2405, P> 0.05, Figure 2(b)). Therefore, we consid-
ered that the biological function of aPRP in the gastrointestinal
tract is not significantly attenuated within a certain amount of
time. Moreover, the pH of the internal environment of the
stomach can rise above 5 by acid suppressants, so it is feasible
to use aPRP in the treatment of peptic ulcer disease.

3.3. Comparison of Therapeutic Efficacy between the PRP and
Control Groups. As shown in Table 2, in the PRP and control
groups, the mean ulcer size in the initial examination was
6.73 and 6.25 mm, respectively, and the mean symptom score
before the intervention was 5.86 and 5.83, respectively. How-
ever, there was no significant difference in ulcer size and symp-
tom score between the two groups (P > 0.05). Additionally,
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FiGure 2: Comparison of aggregation rate between the treatment group and control group. (a) Comparison of aggregation rate between the
treatment group (n=30) and control group (n=30). The aggregation rate of the treatment group was lower without any significant
difference to that of the control group (77.97 vs. 82.67%, P > 0.05). (b) Comparison of time point between the treatment group (1 =30)
and control group (n = 30); aPRP reached the maximum aggregation rate. The time point of the treatment group and the control group
was 240 and 260 s, respectively (P > 0.05).

TaBLE 2: Comparison of healing time between the PRP group and control group in peptic ulcer healing.

Category No. Diameter of ulcer” Symptom score® Healing time (d)
PRP group 15 6.73+£1.33 5.86 £2.03 17.33 +£5.94
Control group 12 6.25+£1.22 5.83+1.85 21.67 £5.77

P value® >0.05 >0.05 >0.05

No.: number of patients; PRP: platelet-rich plasma. *The size of ulcer was measured before the intervention. “The score of clinical symptom was evaluated in

the initial examination. “Independent sample t test was used to test statistical difference in the distribution with each group.

there was also no significant difference in healing time (17.33
days vs. 21.67 days, P > 0.05).

All patients of this study experienced healing in 30 days
(Table 3). In the PRP group, 5 patients experienced healing
in 10 days with PRP therapy only once, and 9 patients expe-
rienced healing in 20 days with PRP therapy twice. In the
control group, 1 patient experienced healing in 10 days after
drug therapy, and 8 patients experienced healing in 20 days
after drug therapy. However, there was no significant differ-
ence in the therapeutic efficacy at the same therapeutic inter-
vals in the two groups (P > 0.05).

We analyzed and compared the patient’s healing time in
different variables (Table 4). In both men and women, our
results showed that there was no significant difference in
ulcer size, symptom score, and healing time between the
two groups (P > 0.05). In patients aged 18-40 years, the ulcer
size and symptom score were smaller and lower, respec-
tively, in the PRP group than those in the control group
(P>0.05), and the mean healing time in the PRP group
was shorter but without any significant difference to that of
the control group (17.14 days vs. 17.50 days, P> 0.05). In
those aged 41-60 years, the PRP group had significantly
larger ulcer size than the control group (P < 0.01), but there

was no significant difference in healing time between the two
groups (P > 0.05). A total of 15 patients were enrolled in the
first half of the year, and the PRP and control groups had no
significant difference in ulcer size and symptom score
(P>0.05). However, the healing time was significantly
shorter in the PRP group than that in the control group
(15.00 days vs. 22.86 days, P<0.05). Additionally, 12
patients were enrolled in the second half of the year, and
the mean healing time in the PRP group was similar to that
in the control group with no significant difference (20.00
days vs. 20.00 days, P > 0.05).

Additionally, we used the regression model to evaluate
the effect of multiple factors on the healing time of ulcer
(Table 5). The independent variables included age, sex, ulcer
type, ulcer size, symptom score, group, and enrollment time.
The results showed that the healing time in the PRP group
was 6.99 days shorter than that in the control group
(P<0.01; 95% CI, 2.15-11.84), and patients with higher
symptom scores in the initial examination need more time
to heal in therapy (P < 0.05; 95% CI, 0.34-2.62).

Finally, we found that the repaired ulcer in PRP group was
more similar to the normal gastric mucosa tissue than that the
control group by endoscopic (Figure 3(a)), while the control
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TaBLE 3: Comparison of therapeutic efficacy at different therapeutic intervals in peptic ulcer healing.

Number of healing patients

Group Number of patients 10 d° 20 d 304
PRP 15 5 (33.33%)° 9 (60.00%) 1 (6.67%)
Control 12 1 (8.33%) 8 (66.67%) 3 (25.00%)
P value® >0.05 >0.05 >0.05

PRP: platelet-rich plasma. *Healing time (days). ®The number of healing patients at this interval has a percentage of the total number of patients in this group.
“Chi-square trend test was used to test statistical difference in the distribution with each group.

TaBLE 4: Comparison of healing time in different variables in peptic ulcer healing.

Variables Group No. Ulcer size (mm)* Symptom score® Healing time (d)
Gender
PRP 13 6.77 + 1.30 5.77+1.92 17.69 +5.99
Male Control 5 6.20+1.10 5.40+2.51 22.00 +4.47
P value® >0.05 >0.05 >0.05
PRP 2 6.50 +2.12 6.50 +3.54 15.00 £ 7.07
Female
Control 7 6.29 +1.38 6.14 +1.35 21.43+£6.90
P value® >0.05 >0.05 >0.05
Age
PRP 7 5.86 +1.07 4.71+£0.76 17.14 +4.88
1840 Control 4 7.25+0.96 575+ 1.71 17.50 + 5.00
P value® >0.05 >0.05 >0.05
PRP 8 7.50 +£1.07 6.88 +2.30 17.50 £ 7.07
41-60 Control 8 5.75+ 1.04 5.88£2.03 23.75£5.18
P value® <0.01 >0.05 >0.05
Enrollment time
PRP 8 6.63 +1.30 5.50 £ 1.60 15.00 £ 5.34
First half year
Control 7 6.43+1.27 6.57 £1.40 22.86 +4.88
P value® >0.05 >0.05 <0.05
PRP 7 6.86 + 1.46 6.28 +2.49 20.00 £5.77
Second half year
Control 5 6.00+1.10 4.80+1.83 20.00 +6.32
P value® >0.05 >0.05 >0.05

No.: number of patients; PRP: platelet-rich plasma. “The size of ulcer was measured before the intervention. PThe score of clinical symptom was evaluated in
the initial examination. “Independent sample f test was used to test statistical difference in the distribution with each group.

TABLE 5: Regression analysis between the different variables in peptic ulcer healing.

Variables Regression coefficients P value® 95% CI
Group 6.99 £2.34 <0.01 2.15-11.84
Symptom score® 1.48 £0.55 <0.05 0.34-2.62

“The score of clinical symptom was evaluated in the initial examination. 95% confidence interval. “Chi-square trend test was used to test the statistical
difference in each group.

group had more scar tissue filling and obvious contracture  this was a breakthrough treatment for promoting ulcers healing

(Figure 3(b)). in which aPRP was applied on the ulcer surface via a gastros-
copy pipeline. Additionally, aPRP treatment has some advan-
4. Discussion tages for patients with refractory peptic ulcer compared to the

long-term drug therapy, such as short time and few side effects.
In this study, we provided a novel therapeutic approach for ~ Our results showed that aPRP therapy has the ability to acceler-
patients with peptic ulcer through a combination therapy of  ate the healing process in peptic ulcers, and the healing time was
aPRP and rabeprazole. Compared to the conventional therapy, ~ 6.99 days shorter in the PRP group than in the control group,
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FIGURE 3: Observation for aPRP therapy for peptic ulcer. (a) A 46-year-old female patient had an 8 mm duodenal ulcer and received the
combination therapy of aPRP and rabeprazole. (A) Before the treatment. (B) After 10-day treatment. (b) A 35-year-old male patient had
an 8 mm gastric ulcer and was cured only by rabeprazole. (A) Before the treatment. (B) After 10-day treatment. (C) After 20-day
treatment. The arrow shows the ulcer. It can be seen that the gastric mucosa in the PRP group is closer to the normal gastric mucosa
after treatment, while the scar tissue filling in the control group is more obvious.

without any recurrent and serious adverse events in the enrolled
patients in the 6-month follow-up. Additionally, we have not
received any side effects reports from the control group.

Peptic ulcer and its complications are still a challenge due
to its high mortality and death rates [17]. A higher incidence
rate is usually noted in people who smoke, consume alcohol,
or use NSAIDs [18, 19]. However, 316 million individuals
are current smokers in China, and 68.6% of males and 42.6%
of females consumed alcohol [20, 21]. The high prevalence
rate of smoking and alcohol consumption may be the reasons
that the incidence rate of peptic ulcer is higher in China than
in Western countries.

Several drugs are presently available for the prevention and
treatment of peptic ulcer in clinical practice. H2-receptor antag-
onists and proton pump inhibitors are commonly used in
peptic ulcer therapy, but all have adverse effects. Previous stud-
ies have reported that H2-receptor antagonists cause headache,
pancreatitis, and confusion in elderly patients, and proton
pump inhibitors also cause some side effects, such as itching,
skin rash, diarrhea, and dizziness [22]. Additionally, a combina-
tion therapy of a proton pump inhibitor and two antibiotics has
been used to treat H. pylori infection in gastrointestinal ulcers to
eradicate this pathogen [18]. This therapeutic approach can
relieve the symptoms of peptic ulcer and improve the eradica-
tion rate of H. pylori infection, but several researchers have
reported that this therapy is not universally effective and causes
serious problems in the treatment of peptic ulcer [9]. The most
important thing is that the above treatments are only for the
cause of gastric mucosal injury (gastric acid microorganisms),
but for the gastric mucosa that has been damaged, they can only
wait for its natural healing with scar tissue filling to varying

degrees, but not the active proliferation of original tissue. So
the course of treatment is relatively long, and it is not the best
choice for the recovery of gastric mucosa function.

Ulcer healing requires mucosal proliferation. Numerous
studies suggested that PRP offers a high level of growth factors
to enhance the healing of wounded tissues, and the idea of using
aPRP in the treatment of peptic ulcers originated from these
studies [23-25]. Additionally, previous studies have proved that
PRP therapy was no significant safety risks in different settings.
Arslan et al. have demonstrated that aPRP injection appears to
be an effective treatment and might lead to positive results in
the vision of patients with retinitis pigmentosa and have not
observed any serious adverse events in patients in the 1-year
follow-up [26]. Yol et al. investigated the therapeutic efficacy
of PRP on tissue maturation and wound healing in experimen-
tal colonic anastomosis, and their results showed that PRP may
improve the anastomotic strength of patients with impaired
wound healing in colon anastomosis [27].

Both heterologous and autologous PRP can release a large
number of growth factors to stimulate cell proliferation and
then enhance the repair of wounded tissues. However, there is
still a risk of allergic reactions and infectious disease transmis-
sion in heterologous PRP [28]. We preferred to use aPRP in
our study to avoid these problems because aPRP was prepared
from autologous blood and a sterile operation was needed in the
whole process. Additionally, it is necessary in our study that the
PRP has the capability of aggregation in treated areas because
these growth factors were released after platelet aggregation
[29]. However, most studies have shown that PRP is commonly
used in surgical and open wounds, and it has not been reported
to be used in peptic ulcers. Thus, we have concerns that the



biological function of PRP is affected by gastric acid in the gas-
trointestinal tract. Fortunately, our results showed that PRP
function does not seem to be affected at pH 2.5.

Moreover, we found that a reasonable dietary pattern has a
positive effect on ulcers healing in this study. The research
center site was located in Chongqing, and all patients come
from this area. Chongqing is an inland city in Southwest
China, and the weather is mostly cloudy with rain and humid-
ity. As a result of the weather condition, local residents like to
add some seasoning on the food, such as chili peppers and
Chinese prickly ash, and spicy food can affect gastrointestinal
function and further cause gastrointestinal disease. This may
be an important reason that the incidence rate of peptic ulcer
is higher in Chongqing than that in other regions and why
many patients with peptic ulcer in this region have more
severe conditions and are more difficult to treat in the long
term [30]. Thus, we strictly required that all patients should
not eat spicy food as much as possible during the course of
the treatment, and the enrolled patients fully complied with
this requirement according to the follow-up results. In this
trial, all patients have healed in 30 days, and the healing time
was shorter than the common therapy time (4-6 weeks). It
was indicated that a reasonable dietary pattern may also play
an important role in peptic ulcer treatment, which can help
promote ulcer healing.

Finally, we reported a novel effective approach for peptic
ulcer treatment, but this approach has several limitations. On
the one hand, patients were required to have good physical sta-
tus because aPRP was obtained from autologous blood and
patients may also have to overcome the negative emotion
caused by blood donation and frequent gastroscopy. Therefore,
the number of participants was much lower than expected, and
this may also be the reason that our studies have no significant
difference in different independent variables. However, we cal-
culated the power regarding the number of patients necessary
for this study. The results showed that when 1-3 was 80% and
o was 0.05, the required sample size for each group was 11 cases.
So, we believe that the existing sample size can comply with the
requirements of this study. However, we will continue to
increase the number of participants to obtain more clinical trial
data in further research. On the other hand, peptic ulcer is a
recurrent disease, and the follow-up period was only 6 months.
It is not clear how long aPRP effects will last, and the effects and
duration may vary from patient to patient. Although we have
not received any reports of recurrence or side effects during this
period, extended follow-up time is important to help us for
acquiring the exact time of aPRP effect. This was considered
another important limitation of this study and should be
addressed in future research. Finally, we found that aPRP
repaired ulcers mostly through the proliferation of the original
tissue, which may be more conducive to maintaining the nor-
mal function of gastric mucosa. However, further pathological
and functional studies are needed to confirm this result.
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