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A Recombinant Human Adenovirus
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Chemotherapy for Advanced Gastric
Carcinoma: A Retrospective

Cohort Study

Ran Zhang, Yanxin Cui, Xin Guan and Xiangjun Jiang*

Department of Gastroenterology, Qingdao Municipal Hospital, Qingdao University, Qingdao, China

Background: This retrospective cohort study aimed to evaluate the clinical outcomes of
H101 combined with chemotherapy for advanced gastric carcinoma (GC) patients.

Methods: The advanced GC patients, who were treated with H101 and/or
chemotherapy, were enrolled and divided into three groups according to treatment
method. The clinical characteristics of patients, clinical short-term and long-term
outcomes, followed up, and complication were analyzed.

Results: A total of 95 patients (30 patients in group A were treated with H101, 33 in group
B patients were treated with chemotherapy, 32 patients in group C were treated with
H101 combined with chemotherapy) were retrospectively reviewed. The disease control
rate (DCR) and overall response rate (ORR) were significantly greater in group C (81.3%
and 50.0%) than in groups A (63.3% and 30.0%) and B (66.7% and 33.3%, all p < 0.05).
The 1- and 2-year survival rates and progression-free survival were significantly greater in
group C than in groups A and B (all p < 0.05). There was no significant difference in
complication among the three groups. At dose levels of 0.5 x 10'? vp/day, 1.0 x 102 vp/
day, and 1.5 x 10'? vp/day, complications were not increased as increased of dose.

Conclusions: H101 combined with chemotherapy may be a potential therapeutic option
for patients with advanced GC, and prospective studies with proper assessment of
toxicity will be needed in the future.

Keywords: H101, chemotherapy, advanced gastric carcinoma, survival, response rate

INTRODUCTION

Gastric carcinoma (GC) is one of the most common malignant tumors in digestive system. In 2020,
the new and death cases of GC were approximately 1,090,000 and 770,000 worldwide, respectively,
making it the fifth most commonly diagnosed cancer and the third most common cause of cancer
death globally (1). Especially, in China, according to the Global Cancer Observatory in 2020,
478,000 new cases and 374,000 death cases of GC occurred in China, accounting for 44% and 49% of
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the new and death cases worldwide, respectively (2). The high
mortality is mainly due to most patients were with late-stage GC
when diagnosed (3). Presently, the treatment modalities of GC
mainly include surgery, chemotherapy, targeted therapy, and
immunotherapy. The early-stage GC patients is recommended
surgery as a curative approach, while advanced GC are mainly
treated by chemotherapy, but with a poor prognosis, only 25%-
30% 5-year overall survival (OS) rate (4, 5). Many available
targeted drugs are limited in efficacy and cannot maintain for
long time, due to complicated tumor microenvironment and
instability of genes (6). Immunotherapy needs to select
appropriate population according to specific molecular
markers, and some GC patients have good clinical efficacy
after initial immunotherapy, but may have recurrence (7).
These drawbacks indicate the new strategies for advanced GC
are urgently needed. Oncolytic virus (OV) therapy is poised to be
one of the leading treatments for cancer, due to OVs offering the
attractive therapeutic combination of tumor-specific cell lysis
together with immune stimulation to kill cancer cells, leaving
nonmalignant cells unharmed (8).

Wild-type p53 gene, as a tumor suppressor gene, plays an
important role in maintaining normal growth and inhibiting
malignant cell proliferation. For p53 gene mutations, they could
lead to an inability to promote apoptosis and the loss of
inhibiting cell proliferation and cause excessive cell
proliferation and blocks DNA damage repair (9, 10). Previous
studies have reported that p53 mutations were more frequently
found in GC, especially in advanced GC or metastasis GC (11).
The p53 mutations have been related to the worse prognosis and
resistance to standard chemotherapeutics in most tumor types,
including GC (11, 12). The p53 has been extensively studied
because of its inhibitory effect on tumorigenesis and is
considered to be a promising treatment for cancers. ONYX-
015, for example, as an E1B gene-defective adenovirus, was the
first genetically engineered OV to be tested in humans; it would
selectively replicate and destroy tumor cells carrying mutations
of the p53 tumor suppressor gene. Furthermore, some studies
revealed that ONYX-015 is remarkably safe and effective in the
treatment of head and neck cancer, and that the antitumor
efficacy could be further enhanced in combination with
chemotherapy (13-15). H101, as a recombinant human
adenovirus type 5, is similar to ONYX-015, in which the gene
encoding the 55-kDa E1B protein responsible for p53 binding
and inactivation has been deleted (16). The H101 also contains a
deletion of a 78.3-85.8-um gene segment in the E3 region. The
E3 region is related to the inhibition of host immunity, which
enhances the virus replication and spread in the tumor
(Figure 1) (17, 18).

In 1998, H101, produced by Shanghai Sunway Biotech,
initiated the preclinical study in China (19). In a phase II
clinical trial, H101 resulted in tumor regression of advanced
cancers, with the activated host immune system and enhanced
cell-medicated immune responses, indicating that H101 may
exert its antitumor effect by promoting the host immune system,
especially the cell-medicated immune responses (20). Previously,
Wang et al. (18) have summarized the detailed clinical trial of

H101 in head and neck cancer, providing information of other
ongoing OV clinical trials in China. Recently, some clinical
studies have shown that H101 is effective in the treatment of
esophageal carcinoma, nasopharyngeal carcinoma, lung
carcinoma, and liver carcinoma (21-25). Moreover, the
combination of H101 with chemotherapy is superior to
chemotherapy alone in delaying the progression of advanced
malignant tumors and extending the survival of patients with
advanced carcinoma (26, 27). Although the anticancer activity of
H101 has been confirmed by extensive intratumoral injection, its
clinical efficacy on GC is rarely reported. Therefore, this
retrospective cohort study was conducted to evaluate the
clinical outcomes of H101 intratumor injection with or
without combination with chemotherapy in the treatment of
advanced GC.

MATERIALS AND METHODS

Patients

The study was approved by the Ethics Committee of Qingdao
Municipal Hospital and performed in accordance with the
Helsinki Declaration of 1975 (No. 2018-030). Written
informed consent was obtained from all patients before
treatment. The patients who were diagnosed with advanced
GC and treated with H101 and/or chemotherapy as an initial
therapy at the Department of Gastroenterology of Qingdao
University Affiliated Qingdao Municipal Hospital (Qingdao,
China) between September 5, 2012 and May 20, 2018 were
retrospectively studied. Diagnosis of GC was based on the
histological assessment of biopsies taken during upper
endoscopy. Inclusion criteria include the following: (1) patients
were 18-80 years old; (2) patients were unable or refused to
undergo surgical treatment; and (3) the lesion site was suitable
for intratumoral injection. The patients were excluded if they
met the following criteria: (1) had uncontrolled active infection,
coagulation abnormality, or serious liver, kidney, or other organ
dysfunction; (2) failed to complete the treatment; (3) received
surgery, targeted therapy, immunotherapy, or other therapy after
H101 and/or chemotherapy. Patients were divided into three
groups according to treatment methods: group A, H101 alone;
group B, chemotherapy alone; and group C, H101 combined
with chemotherapy.

Treatment Procedures

The treatments were performed according to the uniform
protocols recommended by the National Comprehensive Cancer
Network (NCCN) practice guidelines for gastric cancer (28).
Before endoscopy, all patients underwent laboratory tests and
electrocardiogram with fasting, administration of proton pump
inhibitors, and nutrition supplementation. The tumor size and the
number of lesions were evaluated by endoscopy. H101 (-20°C,
Shanghai Sunway Biotech, Shanghai, China) was then dissolved
with normal saline to 30% of the estimated tumor volume at room
temperature, was peritumorally injected via endoscopy according
to the manufacturer’s instructions, and these injections were
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FIGURE 1 | Schematic diagram of constructed adenovirus (H101). E, early region of adenovirus genome.

repeated 21 days as one treatment cycle. The specifications of
H101, including the titer, sterility, and general safety, were tested
by the National Institute for the Control of Pharmaceutical and
Biological Products (Beijing, China) that followed the standard
biosecurity and institutional safety procedures (29).

The doses of H101 depended on tumor size and the number
of lesions: (1) 0.5 x 10" virus particles (vp)/day (1 unit) for
patients with one lesion with a maximum diameter of <5 cmy;
(2) 1.0 x 102 vp/day (2 units) for patients with one lesion with a
maximum diameter of 5-10 cm or two lesions with a sum of the
diameters of 5-10 cm; (3) 1.5 x 10'2 vp/day (3 units) for patients
with one lesion with a maximum diameter >10 cm or > three
lesions; (4) for patients with two or more lesions, the dose of
H101 for each lesion was further decided by the proportion and
size of the different lesions. The number of cycles of H101 was
determined according to the instructions for the use of H101 and
patients’ effect after injection. After injection of H101, renin
(0.1 mg/ml) and thrombin (10-100 unit/mL) were sprayed to
stop the bleeding.

For chemotherapy method, oxaliplatin, 130 mg/m’, was
administered by intravenous drip on day 1 and Tegafur (Tegafur,
Qilu Pharmaceutical (Hainan) Co., Ltd, Haikou, China), 80 mg/mz,
was taken orally after meals twice a day on days 1-14 in a row with
21 days for a cycle for three cycles. For H101 combined with
chemotherapy method, the above mentioned procedures
were followed.

Clinical Evaluation and Follow-Up

Short-term outcome was assessed based on the new Response
Evaluation Criteria in Solid Tumors (RECIST) (30), which
include complete response (CR, disappearance of all target
lesions), a partial response (PR, the sum of all of the length-to-
diameter ratio of the target lesion was reduced by 30% or more),
stable disease (SD, all of the target lesions changed between PR
and PD), and progressive disease (PD, the sum of all of the length
to diameter ratio of the target lesion increased by at least 20%,
and the absolute value of total length to diameter increased more
than 5 mm, or new lesions appear). The disease control rate
(DCR) was the proportion of the total number of CR+PR+SD
patients treated to the total number of cases. The overall response
rate (ORR) was the proportion of the total number of CR+PR
patients treated compared to the total number of cases. After
treatment, CT scanning and gastrointestinal endoscopy were
performed for all patients, and the RECIST was to evaluate the
tumor response. Long-term outcome was analyzed by calculating
1- and 2-year overall survival (OS) and progression-free survival

(PES), the median OS and median PFS, the upper quartile (Q3)
and lower quartile (Q;) of OS and PFS, and the interquartile
range (IQR = Q;-Q;) of OS and PFS. The complications, which
were defined as any manifestations that occurred during the
period of treatment or follow-up, were recorded. All patients
were followed up at least every 2 months in the first year after
treatment and every 3 months until death or loss of follow-up.
The latest follow-up date for this study was September 28, 2018.

Statistical Analysis

Data were expressed as mean * standard deviation (SD) or
median (range), where appropriate. SPSS version 21 software
(SPSS Inc., Chicago, IL, USA) was used to analyze the data.
Analysis of variance was used to compare the difference in
numerical variables with least significant difference as the post-
hoc test. The Chi-square test was used to compare the differences
between the categorical variables in the groups. Moreover,
Kaplan-Meier analysis was used to compare the survival
between the groups. A p-value <0.05 was considered
statistically significant.

RESULTS

Patients’ Characteristics

Between September 5, 2012 and May 20, 2018, a total of 220
patients were diagnosed with advanced GC and received H101
and/or chemotherapy. Among these patients, 53 patients had
uncontrolled active infection, coagulation abnormality, and liver
and kidney function damage; 18 patients failed to complete the
treatment; and 54 patients received surgery, targeted therapy,
immunotherapy, and other therapy after H101 and/or
chemotherapy. Finally, 95 patients, 56 males and 39 females
aged 45-80 years (67.2 + 9.8), were included (Figure 2). The
main clinical symptoms of patients were difficulty eating, upper
gastrointestinal bleeding, weight loss, fatigue, appetite loss,
nausea and vomiting, and abdominal pain. All patients were at
stage III/IV GC and not suitable for surgical resection: 30 cases
were treated with H101, including 17 males and 13 females, aged
from 47 to 78 years (group A); 33 cases received chemotherapy,
including 19 males and 14 females, aged 45-76 years (group B);
and 32 cases were treated with H101 combined with
chemotherapy, including 20 males and 12 females, aged 48 to
80 years (group C). The main characteristics of the study
population are shown in Table 1. There was no significant
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Patients with newly diagnosed advanced gastric
carcinoma and received H101 and/or chemotherapy
as initial therapy (n=220)

220 patients were included 71 Patients were excluded:

53 had uncontrolled active infection,
coagulation abnormality, liver and kidney
function damage;

18 failed to complete the treatment

54 received surgery, targeted therapy,
immunotherapy and other therapy after H101
and/or chemotherapy

95 patients were included

Group A, 30 received H101

Group B, 33 received chemotherapy

Group C, 32 received H101 and chemotherapy

FIGURE 2 | Flowchart of the patient selection process.

TABLE 1 | Clinical characteristics of patients treated with recombinant human adenovirus type 5, chemotherapy and H101 combined with chemotherapy (n = 95).

Clinical characteristics

Age (year)

Gender (n)

Male

Female

Primary tumor location (n)
Fundus

Body

Pylorus

Pathological type (n)
Adenocarcinoma
Signet-ring cell carcinoma
Depth of invasion (n)

T3

T4

Lymph node metastasis (n)
N1

N2

N3
Hepatic metastasis (n)
Yes

No

Stage of gastric carcinoma (n)

Il
I\

Total (n = 95)

Group A (n = 30) Group B (n = 33) Group C (n = 32) p-value
67.2+9.8 66.7 + 7.4 65.0 + 8.8 69.9 + 6.8 0.846
0.879
56 (58.9%) 17 (56.7%) 19 (57.6%) 20 (62.5%)
39 (41.1%) 13 (43.3%) 14 (42.4%) 12 (37.5%)
0.701
18 (18.9%) 6 (20.0%) 7 (21.2%) 5 (15.6%)
28 (29.5%) 9 (30.0%) 9 (27.3%) 10 (81.3%)
49 (51.6%) 15 (50.0%) 17 (61.5%) 17 (63.1%)
0.837
85 (89.5%) 26 (86.7%) 30 (90.9%) 29 (90.6%)
10 (10.5%) 4 (13.3%) 3(9.1%) 3(9.4%)
0.619
27 (28.4%) 7 (23.3%) 9 (27.3%) 11 (34.4%
68 (71.6%) 23 (76.7%) 24 (72.7%) 21 (65.6%
0.947
24 (25.3%) 8 (26.7%) 7 (21.2%) 9 (28.1%)
41 (43.2%) 13 (43.3%) 14 (42.4%) 14 (43.8%)
30 (31.5%) 9 (30.0%) 12 (36.4%) 9 (28.1%)
0.935
50 (562.6%) 15 (50.0%) 18 (54.5%) 17 (63.1%)
45 (47.4%) 15 (50.0%) 15 (45.5%) 15 (46.9%)
0.710
35 (36.8%) 10 (33.3%) 14 (42.4%) 11 (34.4%)
60 (63.2%) 20 (66.7%) 19 (57.6%) 21 (65.6%)

Group A, H101 alone; group B, chemotherapy alone; group C, H101 combined with chemotherapy; N1, 1-2 lymph node metastasis; N2, 3-6 lymph node metastasis; N3, =7 lymph node metastasis.

difference among the three groups in terms of age, gender,
primary tumor location, pathological type, depth of invasion
hepatic metastasis, and GC stage.

Clinical Outcomes and Follow-Up
Overall, 95 patients were evaluable. In group A (n = 30 cases) with
effective H101 injection, there were one CR and 11 PDs for the

control lesions, respectively. Whereas, the combination of H101
injection with chemotherapy in group C (1 = 32 cases, four CRs and
six PDs) was more effective than H101 injection alone in group A
(all p < 0.05, Table 2). The DCR and ORR were 63.3%, 66.7%, and
81.3% and 30.0%, 33.3%, and 50.0%, respectively, in groups A, B,
and C, with the rates being significantly greater in group C than in
groups A and B (both p < 0.05, Table 2). After treatment, most
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TABLE 2 | Short-term outcomes of H101, chemotherapy, and H101 combined with chemotherapy for advanced gastric carcinoma.

Group A (n = 30)

Response assessment after treatment

Complete response 1(3.3%)

Partial response 8 (26.7%)
Stable disease 10 (33.3%)
Progressive diseases 11 (36.7%)
Disease control rate 19 (63.3%)
Overall response rate 9 (30.0%)

Group B (n = 33) Group C (n = 32) p-value
2 (6.1%) 4 (12.5%)* 0.022
9 (27.3%) 12 (37.5%) 0.168
11 (33.3%) 10 (31.3%) 0.941
11 (33.3%) 6 (18.7%)* 0.014
22 (66.7%) 26 (81.3%)* 0.014
11 (33.3%) 16 (50.0%)* 0.007

Group A, H101; Group B, chemotherapy; Group C, H101 combined with chemotherapy. *p < 0.05 compared with group A.

patients had tumors involving pylorus lead to symptoms of
obstruction, which was significantly improved in three groups,
meanwhile H101 or/and chemotherapy had antitumor effect on
metastatic lesions. Figure 3 shows the regression/response after the
injection of H101 in one typical case.

As of September 28, 2018, five, four, and four patients were
known to be dead and three, four, and three patients were lost to
follow-up in groups A, B, and C, respectively. Thus, 22, 25, and
25 cases in groups A, B, and C, respectively, were followed up for
2 years and longer. Generally, patients in group C survived
longer than those in groups A and B, as analyzed by the Kaplan-
Meier method (Figure 4). Furthermore, as Table 3 shows, in 1-
and 2-year OS and PFS, the median OS and median PFS in group
C were significantly greater than those in the other two groups
(all p < 0.05). In addition, Q; and Q; of OS and PFS of group C
were significantly higher (OS: Q; = 37.5, Q; = 19.5, PFS: Q; =
20.5, Q; = 7.0) than that of group A (OS: Qs = 25.5, Q; = 8.75,
PES: Q; = 11.375, Q; = 4.0) and group B (OS: Q3 = 26.5, Q; =9.0,
PES: Q; = 11.15, Q; = 5.0) (all p < 0.05). They were not
significantly different between groups A and B. IQR of PFS
was significantly higher in group C (13.5) than in group A
(7.375) and group B (6.15); IQR of OS was not significantly
different in three groups (Figure 5).

Complications

No serious complication or severe toxicity was reported during the
treatment or follow-up period. The complication rates of the three
groups are summarized in Table 4. Fever was more frequently
observed in groups A and C than in group B, whereas nausea and
vomiting, constipation, granulocytopenia, anemia, and hair loss
occurred more commonly in groups B and C than in group A
but without significant differences between groups B and C. All
complications were alleviated by symptomatic treatment.
Furthermore, the incidence of complications did not vary with
the dosage changes (0.5 x 10" vp/day, 1.0 x 10'* vp/day, and 1.5 x
10" vp/day), correspondingly (Table 5).

DISCUSSION

In this retrospective cohort study, the clinical outcomes of three
treatment modalities of advanced GC were compared. Regarding
short-term outcomes, the rates of CR and PR were significantly
higher in patients treated with H101 combined with chemotherapy
than in those treated with chemotherapy alone or H101 alone,

whereas there was no significant difference in the rate of SD among
the three groups. Correspondingly, the rate of PD was less in
patients treated with H101 combined with chemotherapy than in
the other two groups. Therefore, the DCR and ORR were both
higher in patients treated with H101 combined with chemotherapy
than in those treated with H101 alone or chemotherapy alone.
These findings indicated that H101 combined with chemotherapy
was beneficial in terms of short-term clinical outcome in the
treatment of advanced GC. However, H101 alone had no obvious
advantage regarding short-term outcomes compared with
chemotherapy alone. In this study, the DCR of patients who were
treated with H101 combined with chemotherapy was higher than
that of a previous study reported (81.3% vs. 73.44%) by Lu et al.
(20), which might indicate when combined with chemotherapy, the
short-term outcomes of H101 through upper endoscopy appears to
be better than intravenous drips combined with chemotherapy.
Oxaliplatin is a diaminocyclohexane-containing third-
generation platinum compound; it was first patented in 1976 and
approved for medical use in 1996 (31). Oxaliplatin has clinical
activity as a monosubstance, but it is usually used in combination
with other chemotherapeutic drugs to form some of the most
common chemotherapeutic schemes in modern oncology (32).
Tegafur, which is widely used in Asia, has a similar effect with
other chemotherapy regimens. One previous meta-analysis has
summarized the effect of a tegafur-based regimen compared with
a surgery-alone control, it is suggested that chemotherapy with a
tegafur-based agent after surgery can improve the survival of
patients with curatively resected GC (33). The mechanism
of action of H101 in killing tumor cells is different from that of
chemotherapy, but they have synergistic effect. The clinical study
has shown that H101 combined with traditional chemotherapy is
effective in the treatment of various solid tumors, and the efficacy is
better than that of chemotherapy alone (20). However, the efficacy
and safety of endoscopic tumor injection of H101 in the treatment
of gastric cancer have not been reported. H101 can change its
biological activity after acting on tumor cells, making it easier for
chemotherapy drugs to enter tumor cells and increasing the effect of
chemotherapy to kill tumors. In this study, for advanced GC
patients who were treated with the H101 combined with
chemotherapy (oxaliplatin + tegafur), H101 was injected into the
tumor locally and uniformly under endoscopic operation. After
treatment, it was observed visually under an endoscope that the
lesion volume of the patient was smaller than before, the congestion
and edema of local tissues were reduced, the patient’s self-conscious
obstruction caused by tumor was significantly reduced, and the
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After one injection

Before the injection

Before the injection Afier one injection

some of the low-density lesions in the liver disappeared.

After two injection After three injection

After two injection After three injection

FIGURE 3 | A 51-year-old male patient was diagnosed with T2N1M1 stage gastric carcinoma (GC), involving the entire gastric angle and anterior wall of lesser
curvature of gastric antrum. (A) The gastroscopy showed that there were huge ulcer-like tumors in the whole gastric angle and the anterior wall of the lesser
curvature of the gastric antrum. The bottom of the tumor was uneven, nodular, and covered with white moss, and the edge was raised, with erosion, hyperemia,
edema, poor peristalsis, and hard texture. After treatment, the huge ulcer-like tumor was reduced and healed, and the mucosa was gathered, the edge was raised,
congestion and edema were reduced, and the tumor volume was significantly reduced. (B) Contrast-enhanced CT of the upper abdomen, before endoscopic
injection treatment, revealed multiple low-density foci in the liver parenchyma before endoscopic injection, with unclear boundaries, the largest of which was about
2.5 cm in diameter. After the treatment, CT examination showed that the multiple metastases in the liver were significantly reduced and smaller than before and

feeding condition was improved. All the above further proved the
H101 combined with chemotherapy was effective to treat GC.
According to a report by Peng et al. (34), the median OS and PFS
of advanced GC patients with conventional chemotherapy was 6.2
and 11.5 months. Furthermore, a multiple-center phase II study has
reported that the oxaliplatin combining with oral tegafur-uracil
(uracil combined with tegafur in a 4:1 ratio) could produce a 50%
response rate, PES of 177 days and OS of 331 days, and showed

acceptable activity and manageable toxicity in treating patients with
advanced GC (35). In this study, some patients who only received
the chemotherapeutic combination of oxaliplatin and tegafur
achieved a 33% response rate, 8.5 months PFS and 17.2 months
OS. Patients treated with H101 combined with chemotherapy had
extended survival compared with those treated with H101 alone or
chemotherapy alone; the median OS and PFS with H101 combined
with chemotherapy were 29.6 and 14.8 months, respectively, which

100.07

80.0

60.07

40.07

Overall survival rate (%)

20.01

group
1Group A
.759 -""Group B
! = "1Group C
.002 O Group A-Death or loss of
follow-up

P-A

nun

A Group B-Death or loss of
follow-up

Group C-Death or loss of
o follove-up

40 50 60
Time after treatment(months)

FIGURE 4 | Overall survival (OS) curves estimated by the Kaplan-Meier method for patients with advanced gastric carcinoma who were treated with H101 and/or chemotherapy.
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TABLE 3 | Long-term outcomes of H101, chemotherapy, and H101 combined with chemotherapy for advanced gastric carcinoma.

Group A (n = 30)

Overall survival

Median (months) 16.9 (13.0-20.9)
1-year (%) 59.1
2-year (%) 27.3

Progression-free survival

Median (months) 7.8 (6.1-10.5)
1-year (%) 22.7
2-year (%) 4.5

Group B (n = 33) Group C (n = 32) p-value
17.2 (12.5-19.4) 29.6 (22.1-31.2)
60.0 88.0*" 0.000
28.0 60.0"* 0.000
8.5(6.9-11.7) 14.8 (9.4-15.3)*
24.0 52.0%" 0.000
8.0 20.0*" 0.001

Group A, H101; Group B, chemotherapy; Group C, H101 combined with chemotherapy. *p < 0.05 compared with group A; *p < 0.05 compared with group B.

were nearly twice those with H101 alone or chemotherapy alone.
The Q, of OS of patients with H101 combined with chemotherapy
were more than twice those with H101 alone or chemotherapy
alone, the Q; of OS and PFS and Q; of PFS with H101 combined
with chemotherapy were clearly increased than the other groups.
Moreover, the IQR of PFS with H101 combined with
chemotherapy, H101 alone, and chemotherapy alone were 13.5,
7.38, and 6.15 months, respectively. This might indicate the PFS of
H101 alone and chemotherapy alone is more concentrated. These
findings indicated that H101 combined with chemotherapy might
have substantially better long-term outcomes than H101 alone and
chemotherapy alone.

One study has reported that low toxicity was observed in
patients with the squamous cell carcinoma of the head and neck
after they received intratumoral H101 injection in a dose-
escalation manner (from 5.0 x 10” to 1.5 x 10'* vp/day) for 5

consecutive days. The most frequent complications were fever,
flulike symptoms, and pain at the injection site (19). In our study,
fever was also frequently observed in groups A and C, which was
higher than that in group B. All complications in groups A and C
were not increased following the increasing of H101 dose (0.5 x
10"? vp/day, 1.0 x 10"? vp/day, and 1.5 x 10'* vp/day), which was
were similar to previous reports (19, 29). This study further
proved H101 combined with chemotherapy can effectively
control the growth of gastric malignant tumors and improve
the survival rate without increasing complications. The upper
endoscopic procedure is relatively simple, and H101 through
upper endoscopy combined with chemotherapy has positive
clinical value that is worthy of clinical promotion and
application. Moreover, the present study also provides a
relevant basis for a therapeutic adenovirus combined with
chemotherapy in the treatment of GC.
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FIGURE 5 | The box plot of overall survival (OS) and progression-free survival (PFS) for patients with advanced gastric carcinoma who were treated with H101 and/
or chemotherapy. Group A (OS: Q3 = 25.5, Q; = 8.75, median OS = 16.9, PFS: Qz = 11.375, Q4 = 4.0, median PFS = 7.8, IQR = 7.375), group B (OS: Qg = 26.5,

Qq =9.0, median OS =17.2, PFS: Qz = 11.15, Q; = 5.0, median PFS = 8.5, IQR=6.15), group C (OS: Qg = 37.5, Q; = 19.5*, median OS = 29.6*, PFS: Qg = 20.5,

Qq = 7.0, median PFS = 14.8* IQR = 13.5%). *p < 0.05 compared with group A or B.
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TABLE 4 | Complications of H101, chemotherapy, and H101 combined with chemotherapy for advanced gastric carcinoma.

Complications Group A (n = 30)

Nausea and vomiting 8 (26.7%)
Diarrhea 13 (43.3%)
Constipation 4 (13.3%)
Granulocytopenia 1(3.3%)
Anemia 2 (6.6%)
Hair loss 0 (0.0%)
Fever 25 (83.3%)
Overall 25(83.3%)
Alleviated 25 (100%)

Group B (n = 33) Group C (n = 32) p-value
25 (75.8%)* 24 (75.0%)* 0.000
14 (42.4%) 13 (40.7%) 0.960
11 (33.3%)* 12 (37.5%)* 0.000
18 (564.5%)* 19 (69.4%)* 0.000
15 (45.5%)* 16 (50.0%)* 0.000
17 (61.5%)* 17 (63.1%)* 0.000
14 (42.4%)* 27 (84.4%)" 0.000
31 (93.9%)* 29 (90.6%)

0.034

31 (100%) 29 (100%)

Group A, H101; Group B, chemotherapy; Group C, H101 combined with chemotherapy. *p < 0.05 compared with group A. *p < 0.05 compared with group B.

TABLE 5 | Complications of the three dose levels of recombinant human adenovirus type 5 (H101) in groups A and C.

Complications Group A at various doses (vp/day) (n = 30)

Group C at various doses (vp/day) (n = 32)

05x102(n=5) 1.0x102(n=13) 1.5x102(n=12) p-value 0.5x10'2(n=3) 1.0x10'2(n=15) 1.5x 10'?(n = 14) p-value

Nausea and vomiting 1(20.0) 4 (30.1) 3 (25.0) 0.503 2 (66.7) 12 (80.0) 10 (71.4) 0.107
Diarrhea 2 (40.0) 6 (46.2) 5(41.7) 0.683 1(33.9) 6 (40.0) 6 (42.3) 0.389
Constipation 0 (0.0 2 (15.4) 2 (16.7) 0.000 1(33.9) 7 (46.7) 4 (33.3) 0.062
Granulocytopenia 0 (0.0 1(7.7) 0(0.0 0.000 2 (66.7) 8(53.3) 9(64.2) 0.101
Anemia 0 (0.0 1(7.7) 1(8.3 0.015 1(33.9) 8(53.3) 7 (50.0) 0.009
Hair loss 0 (0.0 0(0.0 0(0.0 - 1(33.9) 8 (563.3) 8 (567.1) 0.001
Fever 4 (80.0) 11 (84.6) 10 (83.3) 0.643 3(100.0) 12 (80.0) 12 (85.7) 0.000
Overall 4(80.0) 11 (84.6) 1191.7) 0.052 3(100.0) 13 (86.7) 13 (92.9) 0.048
Data were expressed as number (percentage). Group A, H101; Group C, H101 combined with chemotherapy.
However, this study has some inherent limitations due to being a ETHICS STATEMENT

retrospective study. First, selection bias might be present but cannot
be fully assessed for such an observational study. Second, the
subjects were all from one hospital, the sample size was relatively
small, which weakened the statistical power of the analyses. Third,
due to its relatively high cost and patients having doubts about its
efficacy and safety, patients” acceptance of H101 is still relatively low
and the clinical application of H101 is not very common. Therefore,
a prospective randomized controlled trial with larger samples is
urgently needed to obtain more robust clinical data and more
convincing results to guide clinical treatment.

In conclusion, H101 combined with chemotherapy may be a
potential therapeutic option for patients with advanced GC, and
prospective studies with proper assessment of toxicity will be
needed in the future.

DATA AVAILABILITY STATEMENT

The original contributions presented in the study are included in
the article/supplementary material. Further inquiries can be
directed to the corresponding author.

REFERENCES

1. Ferlay J, Colombet M, Soerjomataram I, Parkin DM, Pineros M, Znaor A, et al. Cancer
Statistics for the Year 2020: An Overview. Int ] Cancer (2021). doi: 10.1002/1jc.33588

2. WHO. Globocan 2020 Stomach. In: WHO, Globocan 2020 China. China:
International Agency for Research on Cancer. March 2021. Available at:
https://gco.iarc.fr/today/data/factsheets/cancers/7-Stomach-fact-sheet.pdf2.

The studies involving human participants were reviewed and
approved by Qingdao Municipal Hospital, Qingdao Affiliated to
Qingdao University. The patients/participants provided their
written informed consent to participate in this study.

AUTHOR CONTRIBUTIONS

Conception and design: RZ. Administrative support: XJ. Provision
of study materials or patients: XJ. Collection and assembly of data:
RZ, YC and XG. Data analysis and interpretation: RZ and YC.
Manuscript writing: all authors. All authors contributed to the
article and approved the submitted version.

ACKNOWLEDGMENTS

We thank Dr. Harry H-X Xia of Medjaden Bioscience Limited
for writing assistance.

3. Chen W, Zheng R, Baade PD, Zhang S, Zeng H, Bray F, et al. Cancer Statistics
in China, 2015. CA Cancer ] Clin (2016) 66:115-32. doi: 10.3322/caac.21338

4. Kim HS, Kim JH, Kim JW, Kim BC. Chemotherapy in Elderly Patients With
Gastric Cancer. ] Cancer (2016) 7:88-94. doi: 10.7150/jca.13248

5. Farran B, Muller S, Montenegro RC. Gastric Cancer Management: Kinases as
a Target Therapy. Clin Exp Pharmacol Physiol (2017) 44:613-22. doi: 10.1111/
1440-1681.12743

Frontiers in Oncology | www.frontiersin.org

December 2021 | Volume 11 | Article 752504


https://doi.org/10.1002/ijc.33588
https://gco.iarc.fr/today/data/factsheets/cancers/7-Stomach-fact-sheet.pdf2
https://doi.org/10.3322/caac.21338
https://doi.org/10.7150/jca.13248
https://doi.org/10.1111/1440-1681.12743
https://doi.org/10.1111/1440-1681.12743
https://www.frontiersin.org/journals/oncology
http://www.frontiersin.org/
https://www.frontiersin.org/journals/oncology#articles

Zhang and Jiang

H101 Combined With Chemotherapy for Gastric Carcinoma

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

. Wang X, Su C, Cao H, Li K, Chen J, Jiang L, et al. A Novel Triple-Regulated

Oncolytic Adenovirus Carrying P53 Gene Exerts Potent Antitumor Efficacy
on Common Human Solid Cancers. Mol Cancer Ther (2008) 7:1598-603.
doi: 10.1158/1535-7163.MCT-07-2429

. Fujiwara T, Urata Y, Tanaka N. Telomerase-Specific Oncolytic Virotherapy

for Human Cancer With the hTERT Promoter. Curr Cancer Drug Targets
(2007) 7:191-201. doi: 10.2174/156800907780058835

. Lawler SE, Speranza MC, Cho CF, Chiocca EA. Oncolytic Viruses in Cancer

Treatment: A Review. JAMA Oncol (2017) 3:841-9. doi: 10.1001/jamaoncol.2016.2064

. Wang P, Wang Z, Zhou Z. Roles of P53 in the Interaction With Digestive

Malignant Tumors. Pract Oncol ] (2016) 30:468-72. doi: 10.11904/j.issn.1002-
3070.2016.05.017.

Zhang ML, Liu S, Liu Y], Wang SL. Research Advances in the Antitumor
Drugs Targeting P53. J Int Pharm Res (2018) 45:88-93. doi: 10.13220/
j.cnki.jipr.2018.02.002.

Busuttil RA, Zapparoli GV, Haupt S, Fennell C, Wong SQ, Pang JM, et al. Role
of P53 in the Progression of Gastric Cancer. Oncotarget (2014) 5:12016-26.
doi: 10.18632/oncotarget.2434

Li CH, Xu HY, Otolaryngolog DO. The Influence of Human Recombinant
Adenovirus Type 5 Local Injections Combined Chemoradiation on the
Prognosis of Patients with Nasopharyngeal Carcinoma and Tumor Malignant
Degree. ] Clin Exp Med (2016) 15:2022-5. doi: 10.3969/j.issn.1671-4695.
2016.20.019

Nemunaitis J, Khuri F, Ganly I, Arseneau J, Posner M, Vokes E, et al. Phase II
Trial of Intratumoral Administration of ONYX-015, a Replication-Selective
Adenovirus, in Patients With Refractory Head and Neck Cancer. J Clin Oncol
(2001) 19:289-98. doi: 10.1200/JC0O.2001.19.2.289

Khuri FR, Nemunaitis ], Ganly I, Arseneau J, Tannock IF, Romel L, et al. A
Controlled Trial of Intratumoral ONYX-015, a Selectively-Replicating Adenovirus,
in Combination With Cisplatin and 5-Fluorouracil in Patients With Recurrent
Head and Neck Cancer. Nat Med (2000) 6:879-85. doi: 10.1038/78638

Heise C, Sampson-Johannes A, Williams A, McCormick F, Von Hoft DD,
Kirn DH. ONYX-015, an E1B Gene-Attenuated Adenovirus, Causes Tumor-
Specific Cytolysis and Antitumoral Efficacy That can be Augmented by
Standard Chemotherapeutic Agents. Nat Med (1997) 3:639-45.
doi: 10.1038/nm0697-639

Dobner T, Horikoshi N, Rubenwolf S, Shenk T. Blockage by Adenovirus
E4orf6 of Transcriptional Activation by the P53 Tumor Suppressor. Science
(1996) 272:1470-3. doi: 10.1126/science.272.5267.1470

Benedict CA, Norris PS, Prigozy TI, Bodmer JL, Mahr JA, Garnett CT, et al.
Three Adenovirus E3 Proteins Cooperate to Evade Apoptosis by Tumor
Necrosis Factor-Related Apoptosis-Inducing Ligand Receptor-1 and -2. ] Biol
Chem (2001) 276:3270-8. doi: 10.1074/jbc.M008218200

Yu W, Fang H. Clinical Trials With Oncolytic Adenovirus in China. Curr
Cancer Drug Targets (2007) 7:141-8. doi: 10.2174/156800907780058817
Liang M. Oncorine, the World First Oncolytic Virus Medicine and its Update
in China. Curr Cancer Drug Targets (2018) 18:171-6. doi: 10.2174/
1568009618666171129221503

Lu W, Zheng S, Li XF, Huang JJ, Zheng X, Li Z. Intra-Tumor Injection of
H101, a Recombinant Adenovirus, in Combination With Chemotherapy in
Patients With Advanced Cancers: A Pilot Phase II Clinical Trial. World |
Gastroenterol (2004) 10:3634-8. doi: 10.3748/wjg.v10.i24.3634

ZhangJ, Guo XC, Lv GX. Clinical Curative Effects of Local Injection of Recombinant
Oncolytic Adenovirus Type 5 Combined With Radiochemotherapy in the
Treatment of Advanced Nasopharyngeal Carcinoma. Chin ] Exp Clin Virol (2015)
29:71-3. doi: 10.3760/cma.j.issn.1003-9279.2015.01.024

Hou B, Cui K, Jiang L. Intraoperative Infiltration Injection of Recombinant
Human Adenovirus Type 5 in the Treatment of 22 Cases of Esophageal Cancer.
China Pharmaceuticals (2012) 21:89. doi: 10.3969/j.issn.1006-4931.2012.05.056
Tang X, Wang GH, Wang WM, Oncology DO. Analysis of Effect by Human
Recombinant Type 5 Adenovirus Through Intrapleural Injection in the Treatment
of Advanced Lung Cancer Malignant Pleural Effusion. Chin ] Modern Drug Appl
(2017) 11:91-3. doi: 10.14164/j.cnki.cn11-5581/r.2017.05.044.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

Li LL, Zhang X, Jin XX, Wang CL, Chen R, Medicine SO, et al. Inhibitory
Effect of Recombinant Adenovirus H101 Combined With Sorafenib Against
Hepatocellular Carcinoma HepG2 Cells In Vitro. ] Southeast Univ (MedicalSci
Edition) (2016) 35:673-7. doi: 10.3969/j.issn.1671-6264.2016.05.006

Lin XJ, Li QJ, Lao XM, Yang H, Li SP. Transarterial Injection of Recombinant
Human Type-5 Adenovirus H101 in Combination With Transarterial
Chemoembolization (TACE) Improves Overall and Progressive-Free
Survival in Unresectable Hepatocellular Carcinoma (HCC). BMC Cancer
(2015) 15:707. doi: 10.1186/s12885-015-1715-x

Wang D, Yang ZX, Zhang QH, Wang G, Jing F, Yang ZZ, et al. The Clinical
Observation of Effect of Recombinant Human Ad-P53-Gendicine Combined
With Chemotherapy or Radiotherapy in Advanced Cancer Patients. Chin Clin
Oncol (2008) 10:896-900. doi: 10.3969/j.issn.1009-0460.2008.10.008.

Liu XJ, Peng JX, Jing-Chang LU. Perfusion of Recombinant Human
Adenovirus Type 5 Injection in Pleural Cavity to Patients With Lung
Cancer Combining Malignant Pleural Effusions. J Clin Pulm Med (2010)
15:1539-40. doi: 10.3969/j.issn.1009-6663.2010.11.007.

Ajani J, D’Amico TA, Hayman JA, Meropol NJ, Minsky BNational
Comprehensive Cancer N. Gastric Cancer. Clinical Practice Guidelines in
Oncology. J Natl Compr Canc Netw (2003) 1:28-39. doi: 10.6004/
jncen.2003.0005

Gong L, Gong K, Yu Z, Wu F, Xu Y. Efficacy and Safety of Intravenous
Administration of Recombinant Human Adenovirus Type 5. Med Inf (2013)
000:577-8. doi: 10.3969/j.issn.1006-1959.2013.27.796

Eisenhauer EA, Therasse P, Bogaerts J, Schwartz LH, Sargent D, Ford R, et al.
New Response Evaluation Criteria in Solid Tumours: Revised RECIST
Guideline (Version 1.1). Eur ] Cancer (2009) 45:228-47. doi: 10.1016/
j.€jca.2008.10.026

Wong NS, Fernando NH, Bendell JC, Morse MA, Blobe GC, Honeycutt W,
et al. A Phase II Study of Oxaliplatin, Dose-Intense Capecitabine, and High-
Dose Bevacizumab in the Treatment of Metastatic Colorectal Cancer. Clin
Colorectal Cancer (2011) 10:210-6. doi: 10.1016/j.clcc.2011.03.018

Fritsch R, Hoeppner J. Oxaliplatin in Perioperative Chemotherapy for Gastric
and Gastroesophageal Junction (GEJ) Adenocarcinoma. Expert Rev
Gastroenterol Hepatol (2019) 13:285-91. doi: 10.1080/17474124.2019.1573143
Oba K. Efficacy of Adjuvant Chemotherapy Using Tegafur-Based Regimen for
Curatively Resected Gastric Cancer: Update of a Meta-Analysis. Int J Clin
Oncol (2009) 14:85-9. doi: 10.1007/s10147-009-0877-4

Peng XT, Wang SB. Comparison of Efficacy Between Oxaliplatin
CombinedWith Sergio and Oxaliplatin Combined With Capecitabine in
First-LineTreatment of Advanced Gastric Cancer. Clin J Chin Med (2019)
11:77-9. doi: CNKI:SUN:ZYLY.0.2019-06-042

Chen JS, Rau KM, Chen YY, Huang JS, Yang TS, Lin YC, et al. A Multiple-
Center Phase II Study of Biweekly Oxaliplatin and Tegafur-Uracil/Leucovorin
for Chemonaive Patients With Advanced Gastric Cancer. Cancer Chemother
Pharmacol (2009) 63:819-25. doi: 10.1007/s00280-008-0797-4

Conflict of Interest: The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be construed as a
potential conflict of interest.

Publisher’s Note: All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated organizations, or those of
the publisher, the editors and the reviewers. Any product that may be evaluated in
this article, or claim that may be made by its manufacturer, is not guaranteed or
endorsed by the publisher.

Copyright © 2021 Zhang, Cui, Guan and Jiang. This is an open-access article
distributed under the terms of the Creative Commons Attribution License (CC BY).
The use, distribution or reproduction in other forums is permitted, provided the
original author(s) and the copyright owner(s) are credited and that the original
publication in this journal is cited, in accordance with accepted academic practice. No
use, distribution or reproduction is permitted which does not comply with these terms.

Frontiers in Oncology | www.frontiersin.org

December 2021 | Volume 11 | Article 752504


https://doi.org/10.1158/1535-7163.MCT-07-2429
https://doi.org/10.2174/156800907780058835
https://doi.org/10.1001/jamaoncol.2016.2064
https://doi.org/10.11904/j.issn.1002-3070.2016.05.017
https://doi.org/10.11904/j.issn.1002-3070.2016.05.017
https://doi.org/10.13220/j.cnki.jipr.2018.02.002
https://doi.org/10.13220/j.cnki.jipr.2018.02.002
https://doi.org/10.18632/oncotarget.2434
https://doi.org/10.3969/j.issn.1671-4695.2016.20.019
https://doi.org/10.3969/j.issn.1671-4695.2016.20.019
https://doi.org/10.1200/JCO.2001.19.2.289
https://doi.org/10.1038/78638
https://doi.org/10.1038/nm0697-639
https://doi.org/10.1126/science.272.5267.1470
https://doi.org/10.1074/jbc.M008218200
https://doi.org/10.2174/156800907780058817
https://doi.org/10.2174/1568009618666171129221503
https://doi.org/10.2174/1568009618666171129221503
https://doi.org/10.3748/wjg.v10.i24.3634
https://doi.org/10.3760/cma.j.issn.1003-9279.2015.01.024
https://doi.org/10.3969/j.issn.1006-4931.2012.05.056
https://doi.org/10.14164/j.cnki.cn11-5581/r.2017.05.044
https://doi.org/10.3969/j.issn.1671-6264.2016.05.006
https://doi.org/10.1186/s12885-015-1715-x
https://doi.org/10.3969/j.issn.1009-0460.2008.10.008
https://doi.org/10.3969/j.issn.1009-6663.2010.11.007
https://doi.org/10.6004/jnccn.2003.0005
https://doi.org/10.6004/jnccn.2003.0005
https://doi.org/10.3969/j.issn.1006-1959.2013.27.796
https://doi.org/10.1016/j.ejca.2008.10.026
https://doi.org/10.1016/j.ejca.2008.10.026
https://doi.org/10.1016/j.clcc.2011.03.018
https://doi.org/10.1080/17474124.2019.1573143
https://doi.org/10.1007/s10147-009-0877-4
https://doi.org/CNKI:SUN:ZYLY.0.2019-06-042
https://doi.org/10.1007/s00280-008-0797-4
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/oncology
http://www.frontiersin.org/
https://www.frontiersin.org/journals/oncology#articles

	A Recombinant Human Adenovirus Type 5 (H101) Combined With Chemotherapy for Advanced Gastric Carcinoma: A Retrospective Cohort Study
	Introduction
	Materials and Methods
	Patients
	Treatment Procedures
	Clinical Evaluation and Follow-Up
	Statistical Analysis

	Results
	Patients’ Characteristics
	Clinical Outcomes and Follow-Up
	Complications

	Discussion
	Data Availability Statement
	Ethics Statement
	Author Contributions
	Acknowledgments
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages false
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 1
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /ENU (T&F settings for black and white printer PDFs 20081208)
  >>
  /ExportLayers /ExportVisibleLayers
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


