Clinical Cases

-.h

"\ |

A e e _.ai

Baishideng Publishing Group Inc




g é) World Journal of
Clinical Cases

Contents Thrice Monthly Volume 9 Number 3 January 26, 2021
MINIREVIEWS
521 Role of argon plasma coagulation in treatment of esophageal varices

Song Y, Feng Y, Sun LH, Zhang BJ, Yao HJ, Qiao JG, Zhang SF, Zhang P, Liu B

528 Clinical features and potential mechanism of coronavirus disease 2019-associated liver injury

Han MW, Wang M, Xu MY, Qi WP, Wang P, Xi D

ORIGINAL ARTICLE
Retrospective Study
540 Circulating immune parameters-based nomogram for predicting malignancy in laryngeal neoplasm

Chen M, Fang Y, Yang Y, He PJ, Cheng L, Wu HT

552 Role of ammonia in predicting the outcome of patients with acute-on-chronic liver failure

Chiriac S, Stanciu C, Cojocariu C, Singeap AM, Sfarti C, Cuciureanu T, Girleanu I, Igna RA, Trifan A

565 Impact of different stereoisomers of inositol on insulin sensitivity of gestational diabetes mellitus patients

He J, Zhang YL, Wang LP, Liu XC

Observational Study
573 Fascial space odontogenic infections: Ultrasonography as an alternative to magnetic resonance imaging

Ghali S, Katti G, Shahbaz S, Chitroda PK, V Anukriti, Divakar DD, Khan AA, Naik S, Al-Kheraif AA, Jhugroo C

SYSTEMATIC REVIEWS

581 Clinical benefit of COX-2 inhibitors in the adjuvant chemotherapy of advanced non-small cell lung cancer:
A systematic review and meta-analysis

Xu YQ, Long X, Han M, Huang MQ, Lu JF, Sun XD, Han W

CASE REPORT

602 Delayed cardiac tamponade diagnosed by point-of-care ultrasound in a neonate after peripherally inserted
central catheter placement: A case report

Cui Y, Liu K, Luan L, Liang P
607 Facial microcystic adnexal carcinoma — treatment with a “jigsaw puzzle” advancement flap and
immediate esthetic reconstruction: A case report

Xiao YD, Zhang MZ, Zeng A

614 Nephrotic syndrome in syngeneic hematopoietic stem cell transplantation recipients: A case report

Bai MC, Wu JJ, Miao KR, Zhu JF, Mao HJ

WJCC | https://www.wjgnet.com I January 26,2021 | Volume9 | Issue3 |

Jaishideng®



World Journal of Clinical Cases

Contents

Thrice Monthly Volume 9 Number 3 January 26, 2021

623

Compound heterozygous mutations in the neuraminidase 1 gene in type 1 sialidosis: A case report and
review of literature

Cao LX, Liu Y, Song ZJ, Zhang BR, Long WY, Zhao GH

JBaishideng®

632 Dynamic biomechanical effect of lower body positive pressure treadmill training for hemiplegic gait
rehabilitation after stroke: A case report
Tang HF, Yang B, Lin Q, Liang JJ, Mou ZW

639 Right-heart contrast echocardiography reveals missed patent ductus arteriosus in a postpartum woman
with pulmonary embolism: A case report
Chen JL, Mei DE, Yu CG, Zhao ZY

644 Treatment of cervical spine metastasis with minimally invasive cervical spondylectomy: A case report and
literature review
He LM, Ma X, Chen C, Zhang HY

651 Successful treatment of pyogenic ventriculitis caused by extensively drug-resistant Acinetobacter baumannii
with multi-route tigecycline: A case report
Li W, Li DD, Yin B, Lin DD, Sheng HS, Zhang N

659 Radical resection of hepatic polycystic echinococcosis complicated with hepatocellular carcinoma: A case
report
Kalifu B, Meng Y, Maimaitinijiati Y, Ma ZG, Tian GL, Wang JG, Chen X

666 Pleural lump after paragonimiasis treated by thoracoscopy: A case report
Xie Y, Luo YR, Chen M, Xie YM, Sun CY, Chen Q

672 Deep vein thrombosis in patient with left-sided inferior vena cava draining into the hemiazygos vein: A
case report
Zhang L, Guan WK

677 Recurrent Takotsubo cardiomyopathy triggered by emotionally stressful events: A case report
Wu HY, Cheng G, Liang L, Cao YW

685 Oral and perioral herpes simplex virus infection type I in a five-month-old infant: A case report
Aloyouny AY, Albagieh HN, Al-Serwi RH

690 Nasal septal foreign body as a complication of dental root canal therapy: A case report
Du XW, Zhang JB, Xiao SF

697 Coinheritance of OLFM2 and SIX6 variants in a Chinese family with juvenile-onset primary open-angle
glaucoma: A case report
Yang X, Sun NN, Zhao ZN, He SX, Zhang M, Zhang DD, Yu XW, Zhang JM, Fan ZG

707 Systemic lupus erythematosus and antineutrophil cytoplasmic antibody-associated vasculitis overlap
syndrome in a 77-year-old man: A case report
Xu ZG, Li WL, Wang X, Zhang SY, Zhang YW, Wei X, Li CD, Zeng P, Luan SD

WJCC | https://www.wjgnet.com I January 26,2021 | Volume9 | Issue3



World Journal of Clinical Cases

Contents

Thrice Monthly Volume 9 Number 3 January 26, 2021

714

Clinical cure and liver fibrosis reversal after postoperative antiviral combination therapy in hepatitis B-
associated non-cirrhotic hepatocellular carcinoma: A case report

Yu XP, Lin Q, Huang ZP, Chen WS, Zheng MH, Zheng YJ, Li JL, Su ZJ

722 Severe skeletal bimaxillary protrusion treated with micro-implants and a self-made four-curvature
torquing auxiliary: A case report
Liu R, Hou WB, Yang PZ, Zhu L, Zhou YQ, Yu X, Wen XJ

736 Cystic duct dilation through endoscopic retrograde cholangiopancreatography for treatment of gallstones
and choledocholithiasis: Six case reports and review of literature
He YG, Gao MF, Li J, Peng XH, Tang YC, Huang XB, Li YM

748 Infectious complications during immunochemotherapy of post-transplantation lymphoproliferative
disease-can we decrease the risk? Two case reports and review of literature
Gladys A, Kozak S, Wdowiak K, Winder M, Chudek J

758 Restenosis of a drug eluting stent on the previous bioresorbable vascular scaffold successfully treated with
a drug-coated balloon: A case report
Jang HG, Kim K, Park HW, Koh JS, Jeong YH, Park JR, Kang MG

Bishidenge WVJCC | https://www.wjgnet.com 111 January 26,2021 | Volume9 | Issue3



World Journal of Clinical Cases

Contents

Thrice Monthly Volume 9 Number 3 January 26, 2021

ABOUT COVER

Editorial Board Member of World Journal of Clinical Cases, Dr. Marcelo A F Ribeiro Jr. is Full Professor of Surgery at
Pontifical Catholic University - PUC Sorocaba - General and Trauma Surgery, and Professor of the Post-
Graduation Program in Surgery, IAMSPE Sao Paulo (Brazil). He serves as Member and Fellow of the Brazilian
College of Surgeons, Brazilian College of Digestive Surgery, Brazilian Trauma Society (General Secretary),
American College of Surgeons, American Association for the Surgery of Trauma, Eastern Association for the
Surgery of Trauma, and Pan-American Trauma Society (being Chairman of the Education Committee and Member
of the Board). (L-Editor: Filipodia)

AIMS AND SCOPE

The primary aim of World Journal of Clinical Cases (WJCC, World | Clin Cases) is to provide scholars and readers from
various fields of clinical medicine with a platform to publish high-quality clinical research articles and
communicate their research findings online.

WJCC mainly publishes articles reporting research results and findings obtained in the field of clinical medicine
and covering a wide range of topics, including case control studies, retrospective cohort studies, retrospective
studies, clinical trials studies, observational studies, prospective studies, randomized controlled trials, randomized
clinical trials, systematic reviews, meta-analysis, and case reports.

INDEXING/ABSTRACTING

The WJCC is now indexed in Science Citation Index Expanded (also known as SciSearch®), Journal Citation
Reports/Science Edition, Scopus, PubMed, and PubMed Central. The 2020 Edition of Journal Citation Reports®
cites the 2019 impact factor (IF) for WJCC as 1.013; IF without journal self cites: 0.991; Ranking: 120 among 165
journals in medicine, general and internal; and Quartile category: Q3. The WJCC's CiteScore for 2019 is 0.3 and
Scopus CiteScore rank 2019: General Medicine is 394/529.

RESPONSIBLE EDITORS FOR THIS ISSUE

Production Editor: J/-Hong Lin; Production Department Director: Xiang Ii; Editorial Office Director: Jin-Lei Wang.

NAME OF JOURNAL INSTRUCTIONS TO AUTHORS

World Journal of Clinical Cases https:/ /www.wijgnet.com/bpg/gerinfo/204

ISSN GUIDELINES FOR ETHICS DOCUMENTS
ISSN 2307-8960 (online) https:/ /www.wjgnet.com/bpg/Gerlnfo/287
LAUNCH DATE GUIDELINES FOR NON-NATIVE SPEAKERS OF ENGLISH
April 16,2013 https:/ /www.wignet.com/bpg/gerinfo/240
FREQUENCY PUBLICATION ETHICS

Thrice Monthly https:/ /www.wijgnet.com/bpg/Gerlnfo/288
EDITORS-IN-CHIEF PUBLICATION MISCONDUCT

Dennis A Bloomfield, Sandro Vento, Bao-gan Peng https:/ /www.wijgnet.com/bpg/gerinfo/208
EDITORIAL BOARD MEMBERS ARTICLE PROCESSING CHARGE

https:/ /www.wijgnet.com/2307-8960/ editotialboard.htm https:/ /www.wijgnet.com/bpg/getinfo/242
PUBLICATION DATE STEPS FOR SUBMITTING MANUSCRIPTS
January 26, 2021 https:/ /www.wignet.com/bpg/Gerlnfo/239
COPYRIGHT ONLINE SUBMISSION

© 2021 Baishideng Publishing Group Inc https:/ /www.f6publishing.com

© 2021 Baishideng Publishing Group Inc. All rights reserved. 7041 Koll Center Parkway, Suite 160, Pleasanton, CA 94566, USA

E-mail: bpgoffice@wijgnet.com https://www.wjgnet.com

JBaishideng®

WJCC | https://www.wjgnet.com X January 26,2021 | Volume9 | Issue3


https://www.wjgnet.com/bpg/gerinfo/204
https://www.wjgnet.com/bpg/GerInfo/287
https://www.wjgnet.com/bpg/gerinfo/240
https://www.wjgnet.com/bpg/GerInfo/288
https://www.wjgnet.com/bpg/gerinfo/208
https://www.wjgnet.com/2307-8960/editorialboard.htm
https://www.wjgnet.com/bpg/gerinfo/242
https://www.wjgnet.com/bpg/GerInfo/239
https://www.f6publishing.com
mailto:bpgoffice@wjgnet.com
https://www.wjgnet.com

7|0\

Submit a Manuscript: https:/ /www.f6publishing.com

DOI: 10.12998 / wijcc.v9.i3.581

World Journal of
Clinical Cases

World | Clin Cases 2021 January 26; 9(3): 581-601

ISSN 2307-8960 (online)

SYSTEMATIC REVIEWS

Clinical benefit of COX-2 inhibitors in the adjuvant chemotherapy of
advanced non-small cell lung cancer: A systematic review and meta-

analysis

Yu-Qiong Xu, Xiang Long, Ming Han, Ming-Qiang Huang, Jia-Fa Lu, Xue-Dong Sun, Wei Han

ORCID number: Yu-Qiong Xu 0000-
0001-9350-9065; Xiang Long 0000-
0001-8539-9521; Ming Han 0000-
0003-0600-5171; Ming-Qiang Huang
0000-0002-6507-7303; Jia-Fa Lu
0000-0001-7366-4682; Xue-Dong Sun
0000-0002-3629-7323; Wei Han 0000-
0002-8509-1620.

Author contributions: Han W and
Xu YQ contributed to the study
conception and design, the
acquisition of data, and the
drafting of the manuscript; Xu YQ,
Long X, Han M, Huang MQ, Lu JF,
and Sun XD contributed to the
analysis and interpretation of the
quantitative data and the drafting
of the manuscript; Xu YQ, Long X,
and Han M contributed to the
development of critical revising of
the final draft; Xu YQ and Han W
contributed to the analysis and
interpretation of the descriptive
and revising the final draft; All
authors have read and approved
the manuscript.

Supported by The Sanming Project
of Medicine in Shenzhen, No.
SZS5M201911007.

Conflict-of-interest statement: The
authors have declared that no
conflict-of-interest exist.

PRISMA 2009 Checklist statement:
The authors have read the PRISMA

Jaishideng®

WJCC | https://www.wjgnet.com

Yu-Qiong Xu, Ming Han, Ming-Qiang Huang, Jia-Fa Lu, Xue-Dong Sun, Wei Han, Department of
Emergency Medicine, Shenzhen University General Hospital, Shenzhen University Clinical
Medical Academy, Shenzhen 518000, Guangdong Province, China

Xiang Long, Department of Respiratory and Critical Care Medicine, Peking University
Shenzhen Hospital, Shenzhen 518000, Guangdong Province, China

Corresponding author: Wei Han, MD, Associate Chief Physician, Department of Emergency
Medicine, Shenzhen University General Hospital, Shenzhen University Clinical Medical
Academy, No. 1098 Xueyuan Avenue, Shenzhen 518000, Guangdong Province, China.
sugh hanwei@szu.edu.cn

Abstract

BACKGROUND
Lung cancer is a major cause of death among patients, and non-small cell lung
cancer (NSCLC) accounts for more than 80% of all lung cancers in many countries.

AIM
To evaluate the clinical benefit (CB) of COX-2 inhibitors in patients with advanced
NSCLC using systematic review.

METHODS

We searched the six electronic databases up until December 9, 2019 for studies
that examined the efficacy and safety of the addition of COX-2 inhibitors to
chemotherapy for NSCLC. Overall survival (OS), progression free survival (PFS),
1-year survival rate (SR), overall response rate (ORR), CB, complete response
(CR), partial response (PR), stable disease (SD), and toxicities were measured with
more than one outcome as their endpoints. Fixed and random effects models were
used to calculate risk estimates in a meta-analysis. Potential publication bias was
calculated using Egger’s linear regression test. Data analysis was performed using
R software.

RESULTS

The COX-2 inhibitors combined with chemotherapy were not found to be more
effective than chemotherapy alone in OS, progression free survival, 1-year SR, CB,
CR, and SD. However, there was a difference in overall response rate for patients
with advanced NSCLC. In a subgroup analysis, significantly increased ORR
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results were found for celecoxib, rofecoxib, first-line treatment, and PR. For
adverse events, the increase in COX-2 inhibitor was positively correlated with the
increase in grade 3 and 4 toxicity of leukopenia, thrombocytopenia, and
cardiovascular events.

CONCLUSION

COX-2 inhibitor combined with chemotherapy increased the total effective rate of
advanced NSCLC with the possible increased risk of blood toxicity and
cardiovascular events and had no effect on survival index.

Key Words: Non-small cell lung cancer; COX-2; Survival; Progression free survival;
Systematic review; Randomized controlled trials

©The Author(s) 2021. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: This study demonstrated that in patients who received adjuvant chemotherapy
for advanced non-small cell lung cancer, COX-2 inhibitors improved the overall
response rate and had no improvement on prolonged mortality. However, COX-2
enhanced both the overall response rate and the 1-year survival rate. Concerning
toxicity, celecoxib plus chemotherapy resulted in a higher incidence of hematologic
toxicities. Meanwhile, rofecoxib may augment the risk of cardiovascular events.

Citation: Xu YQ, Long X, Han M, Huang MQ, Lu JF, Sun XD, Han W. Clinical benefit of
COX-2 inhibitors in the adjuvant chemotherapy of advanced non-small cell lung cancer: A
systematic review and meta-analysis. World J Clin Cases 2021; 9(3): 581-601

URL: https://www.wjgnet.com/2307-8960/full/v9/i3/581.htm

DOI: https://dx.doi.org/10.12998/wjcc.v9.i3.581

INTRODUCTION

The proportion of non-small cell lung cancer (NSCLC) is more than 80% of all lung
tumors. Most patients have advanced NSCLC at stage I1IB or IV when diagnosed and
confirmed and have to receive alleviative treatment in order to maintain their lives?.
The median survival time is 6-10 mo for patients who are diagnosed with advanced
NSCLC in performance status 0-2 while adopting palliative first-line chemotherapy!*.
For decades, chemotherapy has been the cornerstone of standard cancer treatment!l.
At present, the efficacy of various chemotherapy regimens has reached its peak!). New
treatment strategies are hypothesized to improve the clinical benefit (CB) of advanced
NSCLC.

Increased COX-2 expression was reported in close to 70% of NSCLC adeno-
carcinomas!®”. COX-2 expression is upregulated in the early stage of tumori-genesis,
and it can lead to poor prognosis by promoting tumor cell proliferation, angiogenesis,
invasion, and metastasis!''”l. By any reasonable assessment, this targeted treatment
initially achieved great success but also produced unpredictable and occasionally
serious side effects. Comparison between nonselective nonsteroidal anti-inflammatory
drugs and rofecoxib has shown that rofecoxib contributes to a decrease of
gastrointestinal hemorrhage but not a decrease of thrombosis”l. However, with
respect to adverse events, celecoxib has no significant improvement on decreasing
gastrointestinal events. The meta-analysis by Chen et all'l reported that celecoxib has a
positive influence on the treatment of advanced cancers but increased the risk of
cardiovascular events by using celecoxib, which cannot be ignored. Other studies!'*'"!
indicated that celecoxib increased the overall response rate (ORR) of advanced NSCLC
with no significant difference in cardiovascular events. The study related to COX-2 for
intervention of NSCLC is mired in controversy in the medical field. Therefore, this
systematic review based on randomized controlled trials (RCTs) was conducted to
appraise the benefit of chemotherapy-assisted addition of COX-2 for advanced
NSCLC.
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MATERIALS AND METHODS

Search strategy

Six electronic databases, including the MEDLINE and EMBASE from Ovid, the
Cochrane Library, CNKI, Wanfang Date, and CBD, were searched through December
9, 2019 using “cyclooxygenase-2 inhibitor,” “COX-2,” “apricoxib,” “celecoxib,”
“rofecoxib,” “non-small cell lung cancer,” “NSCLC,” and “randomized controlled
trial.”

Inclusion and exclusion criteria

The following inclusion criteria for clinical trials: (1) The language was limited to
Chinese and English; (2) The benefit of the addition of COX-2 to chemotherapy (the
principle of quantitative simplicity) were compared; (3) The NSCLC stage IIIB or IV
patients used were defined and confirmed; (4) Outcomes such as overall survival (OS),
progression free survival (PFS), 1-year survival rate (SR), ORR, CB, complete response
(CR), partial response (PR), stable disease (SD), and toxicities were measured with
more than one outcome as their endpoints. The primary outcomes were the OS, PFS, 1-
year SR, ORR, and CB. The rate of CR and PR and the rate of grade 3 and 4 toxicity are
regarded as the secondary endpoints; and (5) The study type was RCT.

Studies with criteria were excluded: (1) Patients experienced chemotherapy,
immunotherapy, or any systemic therapy for NSCLC before; (2) The study was a
duplicate; and (3) The data could not be extracted or obtained through contact with the
author.

Data extraction and methodological quality
The data extracted were study design, patient characteristics, interventions, controls,
and outcomes. The data acquisition was done independently by two authors.

The methodological quality was mainly focused on five aspects, including
randomization methods, stratification factors, double blind, follow-up, and intent to
treat, which were independently evaluated by two commentators. If there was a
dispute, a third reviewer was consulted.

Statistical analysis

The hazard ratio (HR) was considered a reasonable effect size for OS and PFS
outcomes after careful consideration. The existing HR with 95% confidence interval
(CI) values provided from the original research, and then HR data was obtained. If the
HR and 95%CI values were not provided, the Kaplan-Meier survival curve!”l was
adopted. The relative risk (RR) with 95%CI was employed for other dichotomous
outcomes!'”l. The statistical test was performed for heterogeneity, and I*> 40% and P
< 0.1 were considered as evidence for heterogeneity as well®l. There is a theory that if
the condition of the data were homogeneous under a fixed-effects model, then the
heterogeneity of the results was derived from the type of Cox inhibitor and the
difference in treatment line. Based on these modifiers, subgroups were conducted to
address and analyze the heterogeneity. Ideally, the data are still heterogeneous, for
which we introduce a stochastic effect model. The fixed-effects model was used
instead when > < 40%"".. Besides treatment line (first-line and second-line) and phase
(I and III), COX-2 inhibitor types (celecoxib, rofecoxib, and apricoxib) were also
identified as significant source of heterogeneity. Egger’s test was a methodological tool
to solve quantitative detection publication bias®. All data analyses were performed by
R 5.3.1 software.

RESULTS

Characteristics of included studies

There are 1328 publications picked from the six databases (Figure 1). Ultimately, 12
studies” ™! involving 2273 patients were screened and included in this meta-analysis.
The COX-2 inhibitors, including celecoxib, apricoxib, and rofecoxib, were adopted in
these studies and with most of the trials opting for celecoxib. Only three studies chose
rofecoxib or apricoxib. Table 1 showed the characteristics of the 12 studies.

Methodological quality
Of these 12 studies, only two trials” ! have not reported a random component in their
sequence-generation process. Five studies?***>*! were designed with a double-blind
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Table 1 Characteristics of each individual study

. Male Histology = Extentof ECOG PS or Follow-
Trials or Study Sample . Treatment . .
Year Phase ) Country Age (I/C) (female) (l/C) (AC,  disease, Karnofsky . Interventions Control upin
Ref. period (Vc) Line
(C) SCC, Other) Stage score mo

Lilenbaum 2006 II Feb 2002 United 133 62.7 (37- 40 (27)/40 NA,NA,NA [IIB, IV ECOG 0-1 Second Celecoxib 400 mg po bid + DTX 35 DTX 35 mg/m? or GEM NA
et all”’! toSept  States (67/66)  84)/635  (26) mg/m? or GEM 1000 mg/m? + CPT-11 1000 mg/m? + CPT-11 60-

2003 (41-78) 60-100 mg/m? ivgtt day 1 and day 8, 3w 100 mg/m? ivgtt day 1 and

day 8, q3w

GECO™! 2007 IO Jan 2003  Italy 400 61.5 (29- 120 68/134, IIIB, IV ECOG 0-1 First Rofecoxib 50 mg po qd + GEM 1200 GEM 1200 mg/m? in 30-min 22

to May (149/251) 71)/59.0 (29)/202  47/53,34/64 mg/m? in 30-min or PCI GEM 1200 or PCI GEM 1200 mg/m?

2005 (37-70) (49) mg/m?over 120-min iv infusions days 1 over 120-min iv infusions

and 8 + DDP 80 mg/m? ivgtt qd day 1, days 1 and 8 + DDP 80
Q3w mg/m? ivgtt qd day 1, g3w

Zhou 2007 11 June China 65(32/33) 57.0(45-  24(8)/24 17/19,9/8, UIB, IV ECOG 0-2 First Celecoxib 400 mg po bid days 1-12 + NVB 25 mg/m?iv qd days1 NA
et all*’! 2004 to 77)/555  (9) 5/3 NVB 25 mg/m?iv qd day 1 and 8 + DDP  and 8 + DDP 75 mg/m?

June (40-76) 75 mg/m? ivgtt qd days 1 and 2, 3w ivgtt qd days 1 and 2, q3w

2005
Xiong 2008 11 Jan 2003  China 60 (30/30) 56.4/583 16 (14)/17 16/17,10/10, IIB, IV ECOG 0-2 First Celecoxib 400 mg po bid + NVB 25 NVB 25 mg/m?iv qd days1 NA
et all**! to Jan (13) 4/3 mg/m?iv qd days 1 and 8 + DDP 70 and 8 + DDP 70 mg/m?

2006 mg/m? ivgtt qd days 1-3, 3w ivgtt qd days 1-3, q3w
cycLus®! 2011 11 May Sweden 316 66 (38- 73 (85)/87 77/94,38/27, 1B, 1V ECOG 0-2 First Celecoxib 400 mg po bid + GEM or NVB  Placebo + GEM or NVB + 36

2003 to (158/158) 85)/65 (37- (71) 43/36 + CBP or DDP, ivgtt q3w’ CBP or DDP, ivgtt 3w

May 85)

2006
NVALT- 2011 I July 2003 Netherlands 561 62 (40- 184 138/132, 1B, IV ECOG 0-2 First Celecoxib 400 mg po bid + DTX 75 Placebo + DTX 75 mg/m? NA
41 to Dec (281/280) 84)/61 (33- (97)/171  44/57,99/91 mg/m?ivgtt qd day 1 + CBP ivgtt qd day ivgtt qd day 1+ CBP ivgtt

2007 84) (109) 1, g3w? qd day 1, 3w
Liuetall™ 2012 NA Jan 2006  China 46 (24/22) 62 (49- 14 (10)/15 15/14,9/8, IIIB, IV Karnofsky > First Celecoxib 400 mg po bid days 1-5 + DTX ~ DTX 75 mg/m? ivgtt qd day NA

to May 75)/64 (52- (7) 0/0 70 75 mg/m? ivgtt qd day 1 + DDP 100 1+ DDP 100 mg/m? ivgtt

2011 76) mg/m? ivgtt qd day 1, q3w qd day 1, g3w
Sorenson 2013 1O May Sweden 107 65 (37-84)  50/57 65,16, 26 IIIB, IV NA First Celecoxib at a dose of 400 mg bid + Carboplatin + gemcitabine/ 5
et ™! 2006 to (52/55) carboplatin plus gemcitabine/vinorelbine vinorelbine

May

2009
Gitlitz 2014 1I NA United 120 63 (35- 78 (42)/42 45/24,21/11, 1B, IV ECOG 0-2 Second Apricoxib (400 mg/d) + erlotinib (150 Placebo + erlotinib (150 NA
et all™! States (78/42)  81)/65 (36- (25) 12/7 mg/d) on 21-d cycles mg/d) on 21-d cycles

84)
0822- 2015 1I NA United 72 (36/36) 62/66 20 (16)/20 24/25,8/6,  1IB, IV ECOG 0-2 Second Apricoxib 400 mg po qd + DTX 75 Placebo 400 mg po qd DTX NA
Geell States (16) 4/5 mg/m? or PET 500 mg/m?, q3w 75 mg/m? or PET 500
mg/ m?, q3w
Teng 2015 1I Aug China 81 (41/40) 57.7 (28- 30 (11)/26 28/26,13/14, 1IIB, IV ECOG 0-1 First Celecoxib 200 mg po bid + NVB 25 NVB 25 mg/m?ivgtt days1 NA
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et all™!! 2009 to 72)/573  (14) 0/0 mg/m? ivgtt days 1 and 8 + DDP 70 and 8 + DDP 70 mg/m?
May (33-76) mg/m?ivgtt qd day 1, gdw ivgtt qd day 1, g4w
2012
CALGB- 2017 I Nov United 312 64 (38- 82 (72)/87 NA, 44/43, 111B, IV ECOG 0-2 First Celecoxib 400 mg po bid + CBP + PET Placebo + CBP + PET 500 31
30801171 2013to  States (154/158)  83)/64 (36- (71) NA 500 mg/m? day 1, 3w for nonsquamous mg/m? day 1, g3w for
Jan 2016 89) or Celecoxib 400 m% pobid + CBPday1 nonsquamous or placebo +
+ GEM 1000 mg/m" day 1 and day 8, CBP day 1 + GEM 1000
q3w for squamous mg/m? day 1 and day 8,

q3w for squamous

The dose of chemotherapeutic agents was not mentioned in the trial. *The dose of carboplatin was not mentioned in the trial. AC: Adenocarcinoma; I/C: Interventions/Control; Bid: Twice daily; CBP: Carboplatin; CR: Complete response;
d: Day; DDP: Cisplatin; DTX: Docetaxel; iv: Intravenously; ECOG PS: Eastern Cooperative Oncology Group performance status; GEM: Gemcitabine; ivgtt: Intravenous drip; PCI: Prolonged constant infusion; NA: Not applicable; NVB:

Vinorelbine; PET: Pemetrexed; OS: Overall survival; PFS: Progression free survival; Po: Orally; PR: Partial response; SCC: Squamous cell carcinoma; q: Every; w: Weeks.

9,12,23,24,27]

trial. Although only five studies!”'>***1 described specific follow-up times, and all
studies used intention-to-treat strategy in the evaluation of outcome measures with the
exception of one study!”’l. The result of methodological quality is shown in Table 2.

Results of primary outcomes

OS: A total of seven studies showed that compared with chemotherapy alone the
result of combinations of treatments revealed that there was no statistically significant
difference in OS (HR =1.08, 95%Cl: 0.96 to 1.22; I 0%) (Figure 2).

In order to evaluate the CB of COX-2 inhibitors, the subgroup analyses were
conducted according to the type of COX-2 inhibitor and treatment line. No CB in OS
was observed among the groups: apricoxib (HR = 1.04, 95%CI: 0.64 to 1.69), celecoxib
(HR = 1.10, 95%CI: 0.96 to 1.27), and rofecoxib (HR = 1.00, 95%CI: 0.75 to 1.34)
(Figure 2A). Conducting subgroups by the type of treatment line compared with
chemotherapy alone, the COX-2 inhibitors plus chemotherapy of first-line treatment
(HR =1.06, 95%CI: 0.93 to 1.21) and second-line treatment (HR = 1.19, 95%CI: 0.88 to
1.60) were not statistically different (Figure 2B). In subgroup analyses of phase, phase
II (HR =1.19, 95%CI: 0.88 to 1.60) and phase III (HR = 1.06, 95%CI: 0.93 to 1.21) were
not remarkably different (Figure 2C).

PFS: Six RCTs involving 1794 patients presented the relative data for PFS. Compared
with chemotherapy alone, the COX-2 inhibitors plus chemotherapy (Figure 3) also did
not represent a significant difference in PFS (HR = 0.97, 95%CI: 0.86 to 1.10).

Due to its lack of efficacy on PFS, we also performed further subgroup analysis, and
all subgroup results were not significantly different (Figure 3A-C).

One-year SR: Eight RCTs including 1674 patients reported 1-year mortality rates

(Figure 4). Compared with chemotherapy alone, the COX-2 inhibitors plus

chemotherapy were not significantly different (RR =1.11, 95%CI: 0.97 to 1.27).
Additionally, the results of the subgroup analysis were not significantly different
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Table 2 The risk of bias in the included studies

Trial or Randomization — Double
Year Stratification factors . Follow-up Intent to treat

Ref. methods blind

Lilenbaum 2006 Centralized ECOG PS, age, sex, disease stage, No NA Yes

et alt*! response to treatment

GECO™! 2007 Centralized Treatment, gender, PS, disease stage, No Median follow-up of 22 mo of ~ Yes

tumor histology, center (three categories alive patients (range 0-40)
according to size)

Zhou et al® 2007 Envelopes Types No NA No: 4 of 65
excluded from
analysis

Xiong et al®™! 2008 Random number table Disease stage, COX-2 expression No NA Yes

CYCLUS™! 2011 Minimization ECOG PS, sex, stage, smoking status Yes After randomization, the Yes

follow-up time ranged from 0
to 36 mo

NVALT-4™! 2011 Centralized PS, extent of disease, use of salicylic No NA Yes

acid, histology, COX-2 expression,
treatment

Liu et all*"] 2012 Mechanical sampling Stage No NA Yes

method

Sorenson 2013 Minimization ECOG P, sex, stage, smoking status Yes After randomization, the Yes

et all*”! follow-up time ranged from 0

to 36 mo

gitlitz etal 2014 NA ECOG PS, sex, age Yes The median follow-up time Yes

B was 30 mo

0822-GCC*l 2015  Centralized ECOG PS, sex, stage, race Yes NA Yes

Tengetall’l 2015 NA Serum DKK-1 levels No NA Yes

CALGB- 2017  Stratified random Sex, histology and chemotherapy, Yes The median follow-up time Yes

3080111 permuted-blocks smoking status, stage, age group, PS was 31 mo

procedure

ECOG: Eastern Cooperative Oncology Group; PS: Performance status; COX-2: Cydooxygenase-2; NA: Not available.

PubMed (7 = 216), EMBASE (7 = 1027), Cochrane library (7 = 65),
and Chinese databases (7 = 20)

[f——>

Duplicates (7 = 245)

Y

Potential relevant publications by reading titles and abstracts (7 = 1083)

E——

Excluded publications based on selection criteria (7 = 1027)

Y

More potential relevant publications by reading full text (7 = 56)

Publications excluded (7 = 44):
Discrepancy of target population (7 = 14)
Discrepancy of intervention (7 = 19)
Discrepancy of study design (7 = 11)

A

Publications included in meta-analysis (7 = 12)

Figure 1 Summary of trial identification and selection.

JBaishideng®

among the types of COX-2 inhibitors: apricoxib (RR = 1.00, 95%CI: 0.15 to 6.72),
celecoxib (RR =1.12, 95%CI: 0.97 to 1.31), and rofecoxib (RR = 1.06, 95%CI: 0.78 to 1.44)
(Figure 4A). However, when grouped by type of treatment line, the significant increase
of 1-year SR (RR = 1.16; 95%CI: 1.01 to 1.34) was observed in first-line treatment, but
there was no change in the second-line treatment (RR = 0.68; 95%CI: 0.41 to 1.14)
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NVALT-4 2011 -0.11 0.1768
CYCLUS 2011 0.00 0.1191
CALGB-30801 2017 0.11 0.1527
Lilenbaum 2006 0.25 0.1909
Sorenson 2013 0.44 0.2033
Fixed effect model

Random effects model

Heterogeneity: I-squared = 27.6%, tau—squared = 0.0101, P =

COX-2 Inhibitor Type = Rofecoxib

GECO 2007 0.00 0.1480
Fixed effect model

Random effects model

Heterogeneity: not applicable for a single study

Fixed effect model

Hazard Ratio

0.2376 7]

Random effects model <g
Heterogeneity: I-squared = 0%, tau—squared = 0, P = 0.4353 i
r |
0.5 1
B
Study TE seTE Hazard Ratio

Treatment Line = First

NVALT-4 2011 -0.11 0.1768
GECO 2007 0.00 0.1480
CYCLUS 2011 0.00 0.1191
CALGB-30801 2017 0.11 0.1527
Sorenson 2013 0.44 0.2033

Fixed effect model
Random effects model

Heterogeneity: I-squared = 19.9%, tau—squared = 0.006, P = 0.2881

Treatment Line = Second
0822-GCC 2015 0.04 0.2492
Lilenbaum 2006 0.25 0.1909
Fixed effect model

Random effects model :g
Heterogeneity: I-squared = 0%, tau—squared = 0, P = 0.5084
Fixed effect model <
Random effects model <
Heterogeneity: I-squared = 0%, tau—squared = 0, P = 0.4353 |
C 0.5 1 2
Study TE seTE Hazard Ratio
Phase = II
0822-GCC 2015 0.04 0.2492
Lilenbaum 2006 0.25 0.1909
Fixed effect model
Random effects model —_—
Heterogeneity: I-squared = 0%, tau—squared = 0, P = 0.5084 _
Phase = III
NVALT-4 2011
GECO 2007 -0.110.1768
CYCLUS 2011 0.00 0.1480 o
CALGB-30801 2017 (.00 0.1191 O
Sorenson 2013 0.11 0.1527 |
Fixed effect model 0.44 0.2033 1
Random effects model i
Heterogeneity: I-squared = 19.9%, tau—squared = 0.006, P = 0.2881 :

1

i
Fixed effect model <:>
Random effects model —
Heterogeneity: I-squared = 0%, tau—squared = 0, P = 0.4353 i

I ]
0.5 1 2
Figure 2 Subgroup analyses of forest plot for overall survival.
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(Figure 4B). In subgroup analyses of phase, phase II (HR = 1.14, 95%CI: 0.71 to 1.84)
and phase III (HR = 1.08, 95%CI: 0.92 to 1.27) were not significantly different
(Figure 4C).

ORR: Eight RCTs including 1662 patients reported ORRs. Comparison of two groups
as shown in Figure 5 resulted in an increase in the ORR (RR = 1.28, 95%CI: 1.10 to
1.49).

In the subgroup analysis, significantly increased ORRs were observed in celecoxib
(RR =1.23, 95%CI: 1.04 to 1.45), rofecoxib (RR = 1.56, 95%ClI: 1.08 to 2.25), first-line
treatment (RR = 1.30, 95%CI: 1.11 to 1.51), and phase III (RR = 1.27, 95%CI: 1.07 to
1.50). Second-line treatment (RR = 0.49, 95%ClI: 0.09 to 2.60) and phase II (RR = 1.31,
95%CI: 0.88 to 1.95) with COX-2 inhibitors reported no significant differences
(Figure 5A-C).

CB: Nine RCTs including 1776 patients reported a CB (Figure 6). Compared with
chemotherapy alone, the COX-2 inhibitors plus chemotherapy did not represent a
significant difference in CB (RR =1.05, 95%CI: 0.98 to 1.11; I*: 0%).

As mentioned above, no significantly different results were found in the three
subgroup analyses: apricoxib (RR = 1.10, 95%CI: 0.73 to 1.65; I>: NA), celecoxib (RR =
1.05, 95%CI: 0.99 to 1.12; I 14.4%), rofecoxib (RR = 0.99, 95%ClI: 0.81 to 1.21; I*: NA),
first-line treatment (RR = 1.05, 95%CI: 0.99 to 1.12; I* 5.8%), second-line treatment (RR
=10.96, 95%ClI: 0.69 to 1.33; I 0.0%), phase II (RR = 1.07, 95%CI: 0.92 to 1.26; I 0%), and
phase III (RR = 1.53, 95%ClI: 1.00 to 2.33; I* NA) (Figure 6A-C).

Results of secondary outcome variables

CR: When we assessed the effect on CR involving eight RCTs (1460 patients, there
were no differences between combined treatment and chemotherapy alone (RR = 0.90,
95%CI: 0.31-2.57) (Figure 7).

The results of two subgroup analyses showed no significant difference: apricoxib
(RR = 0.17, 95%CI: 0.01 to 4.18), celecoxib (RR = 0.75, 95%ClI: 0.19 to 3.05), rofecoxib
(RR =5.08, 95%ClI: 0.25 to 104.78), first-line treatment (RR = 1.18, 95%CI: 0.36 to 3.85),
second-line treatment (RR = 0.17, 95%ClI: 0.01 to 4.18), phase II (RR = 0.74, 95%CI: 0.12
to 4.38), and phase III (RR = 0.84, 95%CI: 0.03 to 28.0) (Figure 7A-C).

PR: When we assessed the effect on PR involving eight RCTs (1460 patients, COX-2
inhibitors combined with chemotherapy had a significant increase (RR = 1.31, 95%CI:
1.11 to 1.56) compared with chemotherapy alone (Figure 8).

The following details of subgroup analysis were represented, and the significantly
increased ORRs were observed for celecoxib (RR =1.27, 95%CI: 1.04 to 1.55), rofecoxib
(RR =1.49, 95%CI: 1.03 to 2.16), first-line treatment (RR = 1.34, 95%ClI: 1.13 to 1.60), and
phase III (RR = 1.33, 95%CI: 1.09 to 1.63). Apricoxib (RR =1.17, 95%CI: 0.38 to 3.56),
second-line treatment (RR = 0.88, 95%ClI: 0.35 to 2.17), and phase II (RR = 1.26, 95%Cl:
0.86 to 1.84) with COX-2 inhibitors showed no remarkably differences (Figure 8A-C).

SD: When we assessed the effect on SD involving nine RCTs with 1776 patients, COX-
2 inhibitors plus chemotherapy resulted in a significant increase in SD (RR = 0.90,
95%ClI: 0.80 to 1.02) compared with chemotherapy alone (Figure 9).

Subgroup analysis showed an insignificant increase in SD for apricoxib (RR = 1.16,
95%CI: 0.68 to 1.97), celecoxib (RR = 0.94, 95%ClI: 0.83 to 1.07), first-line treatment (RR
= 0.89, 95%ClI: 0.79 to 1.01), second-line treatment (RR = 1.02, 95%CI: 0.68 to 1.52),
phase II (RR = 0.99, 95%ClI: 0.78 to 1.27), and phase III (RR = 0.84, 95%CI: 0.66 to 1.07).
However, a change was noted for rofecoxib (RR = 0.57, 95%CI: 0.37 to 0.87).

Toxicity: The increase in COX-2 inhibitor was positively correlated with the increase in
grade 3 and 4 toxicity of leukopenia (RR = 1.20, 95%ClI: 1.03 to 1.40), thrombocytopenia
(RR =1.33, 95%CI: 1.05 to 1.68), and cardiovascular events (RR = 2.39, 95%CI: 1.06 to
5.42) (Table 3).

Subgroup analysis of leukopenia in Table 3 showed that all of celecoxib (RR = 1.26,
95%CI: 1.07 to 1.49), first-line treatment (RR = 1.20, 95%CI: 1.02 to 1.42), and phase III
(RR =1.21, 95%CI: 1.03 to 1.44) increased the risk of leukopenia. Subgroup analysis of
thrombocytopenia showed that celecoxib (RR = 1.40, 95%CI: 1.08 to 1.81), second-line
treatment (RR = 2.66, 95%ClI: 1.14 to 6.17), and phase II (RR = 2.69, 95%CI: 1.19 to 6.07)
significantly increased the incidence of thrombocytopenia. Subgroup analysis of
cardiovascular events showed that rofecoxib (RR = 4.58, 95%CI: 1.01 to 20.7), first-line
treatment (RR = 2.35, 95%CI: 1.01 to 5.49), and phase III (RR = 2.35, 95%ClI: 1.01 to 5.49)
increased the risk of cardiovascular events. However, the risks of other toxicities were
not found to be increased significantly (Table 3).
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Table 3 Subgroup analyses of the toxicities of COX-2 inhibitor
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Toxlcity RCT, RR (95%Cl) P value for between Toxlcity RCT, RR (95%Cl) P value for between
n groups groups
Leucopenia 8 1.20 (1.03,1.40) 0.020 Diarrhea 3 1.31 (0.64,2.71)  0.460
COX-2 inhibitor type COX-2 inhibitor type
Celecoxib 6 1.26 (1.07,1.49) 0.280 Celecoxib 2 1.24 (0.59,2.62) 0.940
Rofecoxib 1 0.80 (0.43, 1.50) Rofecoxib 1 3.05 (0.13, 74.1)
Apricoxib 1 0.92 (0.47, 1.80) Apricoxib 1 2.69 (0.33,22.3)
Treatment line Treatment line
First-line 6 1.20 (1.02,1.42) 0.900 First-line 2 0.91 (0.40,2.07)  0.080
Second-line 2 1.19 (0.76, 1.87) Second-line 2 4.10 (0.95,
17.60)
Phase Phase
I 4 1.14 (0.77,1.69) 0.720 I 2 4.10 (0.95, 0.080
17.60)
1T 4 1.21 (1.03, 1.44) 111 2 0.91 (0.40, 2.07)
Thrombocytopenia 8 1.33 (1.05,1.68)  0.017 Gastric ulcer 2 1.00 (0.25,3.97) 0.997
COX-2 inhibitor type COX-2 inhibitor type
Celecoxib 6 1.40 (1.08,1.81) 0.560 Celecoxib 2 1.00 (0.25,3.97) NA
Rofecoxib 1 1.02 (0.59, 1.76) Rofecoxib NA NA
Apricoxib 1 3.00 (0.13, Apricoxib NA NA
71.30)
Treatment line Treatment line
First-line 6 1.24 (0.97,1.58) 0.090 First-line 2 1.00 (0.25,3.97) NA
Second-line 2 2.66 (1.14, 6.17) Second-line NA NA
Phase Phase
I 4 2.69 (1.19, 6.07)  0.070 I 2 1.00 (0.25,3.97) NA
11 4 1.23 (0.96, 1.56) 11 NA NA
Anemia 5 1.32(0.75,2.33) 0.343 Asthenia 7 0.84 (0.56,1.28) 0.426
COX-2 inhibitor type COX-2 inhibitor type
Celecoxib ) 2.76 (0.96,7.97) 0.110 Celecoxib 5 0.94 (0.60, 1.48)  0.590
Rofecoxib 1 0.80 (0.38, 1.69) Rofecoxib 1 0.51 (0.16, 1.64)
Apricoxib 2 3.14 (0.51, Apricoxib 2 0.94 (0.20, 4.44)
19.50)
Treatment line Treatment line
First-line 3 1.07 (0.56,2.05) 0.140 First-line 5 0.92 (0.60,1.42)  0.560
Second-line 8] 2.91 (0.89, 9.98) Second-line 8 0.53 (0.15, 1.88)
Phase Phase
I 4 3.03 (1.00,9.24)  0.100 I 4 0.75 (0.28,2.02)  0.900
I 2 1.01 (0.52, 1.97) 11 B 0.86 (0.54, 1.39)
Nausea 7 0.85 (0.53,1.36) 0.507 Cardiotoxicity 5 2.39 (1.06,5.42)  0.037
COX-2 inhibitor type COX-2 inhibitor type
Celecoxib B 0.87 (0.50,1.51)  0.960 Celecoxib 3 1.55 (0.53,4.50) 0.540
Rofecoxib 1 0.76 (0.27, 2.13) Rofecoxib 1 4.58 (1.01,
20.70)
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Apricoxib 2
Treatment line
First-line 6
Second-line 2
Phase

il 4
11 3
Neurotoxicity 4

COX-2 inhibitor type

Celecoxib

Rofecoxib

Apricoxib

B

1

NA

Treatment line

First-line

Second-line

Phase

I

I

1.00 (0.15, 6.72) Apricoxib 1 3.00 (013,

71.30)

Treatment line

0.84 (0.52,1.37) 0.860 First-line 4 2.35(1.01,5.49) 0.880
1.00 (0.15, 6.72) Second-line 1 3.00 (0.13,
71.30)
Phase
1.44 (0.58,3.59) 0.400 I 1 3.00 (0.13, 0.880
71.30)
0.67 (0.36, 1.25) I 4 2.35 (1.01, 5.49)

1.02 (0.23,4.45) 0977

1.02 (0.18,5.83)  0.100

1.02 (0.06,
16.07)

NA

1.02 (0.23, 4.45) 1.000

NA

3.09 (013,
73.20)

0.420

0.68 (0.11, 4.04)

RCT: Randomized controlled trial; RR: Relative risk; CI: Confidence interval; NA: Not applicable.
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Publication bias: In the results of publication bias using Egger’s test, all primary
outcomes (Pyg: 0.314, Ppgg: 0.807, Pogg: 0.883, P, ., er: 0.624, and P;: 0.220) were not
significantly different. With respect to secondary outcomes, we did not obtain
significant difference (data not shown).

DISCUSSION

Based on extensive preclinical and clinical studies, COX-2 inhibitors have shown
significant CBs in both therapy and the chemoprevention of lung cancer. In this study,
COX-2 inhibitors can increase the efficacy of chemotherapy regarding ORR. In a
subgroup analysis, we found that celecoxib and rofecoxib might improve the ORR of
patients with advanced NSCLC. Based on the treatment line, an increased ORR was
found in first-line treatment with COX-2 inhibitors for advanced NSCLC patients.
However, the second-line treatment with COX-2 inhibitors did not yield a significant
effect in the ORR, possibly due to the inclusion of only one article. Teng et al*!
reported a higher ORR with celecoxib added to chemotherapy, whereas a study by
Schneider et al® showed that celecoxib did not seem to improve the response rate. The
most plausible explanation may be that different chemotherapy regimens were used.
Teng et al used gemcitabine/cisplatin, whereas Schneider et al®! used docetaxel.
However, for the CB, a significant difference was not discovered. The findings of the
subgroup analysis were consistent with those of previous studies™**. Although no
evidence showed that COX-2 inhibition could improve the CB for advanced NSCLC
patients, Edelman et al®! highlighted the importance of seeking molecular oriented
therapy using COX-2 inhibitors. COX-2 inhibitors plus chemotherapy has no
improvement on the 1-year SR for advanced NSCLC patients. In the subgroup analysis
of the treatment line, COX-2 inhibitors in first-line treatment revealed a significant
increase of the 1-year SR. Accordingly, the conclusion was made that COX-2 inhibitors
more effectively improved both ORR and the 1-year SR for people suffering with
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Figure 3 Subgroup analyses of forest plot for progression free survival.
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advanced NSCLC using first-line chemotherapy. The meta-analysis by Zhou et all'”
stated that the COX-2 inhibitors may increase the ORR with advanced NSCLC.

Toxicity exists differently for individuals in incidence and severity". Compared to
chemotherapy alone, COX-2 inhibitors associated with chemotherapy might have a
higher incidence of hematological toxicity, except for anemia. In addition, it was
confirmed by subgroup analysis that combined treatment (celecoxib plus
chemotherapy) could increase the risk of hematological toxicity, particularly for two
periods (in that first-line treatment with leukopenia and second-line treatment with
thrombocytopenia). This is consistent with previous meta-analyses!'>'*.. Nevertheless,
it is likely that COX-2 is necessary for marrow recovery after cytotoxic chemo-
therapy™. A study!™ suggested that the directed differentiation of erythroid, myeloid,
and megakaryocytic progenitors is related to the level of COX-2. Therefore, COX-2
inhibitors may also result in higher risk of hematological toxicity while increasing the
ORR by using COX-2 inhibitors.

This study illustrated that COX-2 augmented the risk of cardiovascular events as
well. Cardiovascular events with higher incidences happened when using rofecoxib.
The influence of rofecoxib on cardiovascular events still needed to be investigated for a
few studies, whereas celecoxib had no effect on cardiovascular events. On the basis of
classifying the treatment line, it slightly increased the risk of cardiovascular events of
advanced NSCLC through first-line treatment associated with COX-2, but no obvious
differences were observed for second-line treatment. Prostacyclin®™, a substance that
associates with the expression of COX-2, existed in rofecoxib. Therefore, rofecoxib
might participate in the process of formation of thrombosis. In vitro experiments have
proven that celecoxib has a lower specific effect on COX-2 than rofecoxib and is less
likely to cause thrombosis, which indicates the rationality of our hypothesis. Given
that patients may not benefit from COX-2 selective nonsteroidal anti-inflammatory
drugs!"”, it makes sense to use aspirin to prevent vascular events again.

There are several meta-analyses concerning published research on the CB profile of
COX-2"" The superiority of the ORR alone made it difficult to adequately
demonstrate that the inhibition of the COX-2 inhibitors could improve the efficacy. A
relevant study"” analyzed six studies, setting forth all endpoints that did not conduct
subgroup analysis. In addition, no subgroup analyses were performed when toxicities
were assessed by Zhou et all'’l. Dai et all'l study describing all efficacy endpoints with
subgroup analysis, but other efficacy outcomes (CB, CR, PR and SD) were lacking, and
toxicity was not performed by subgroup analysis to explore the difference in different
types of COX-2 inhibitors and the treatment line. In this meta-analysis, 12 studies were
included, and five main outcomes (ORR, CB, 1-year SR, OS and PFS) and four
secondary outcomes (CR, PR, SD and toxicity) were defined above. Moreover,
considering the potential clinical heterogeneity, subgroup analyses were employed
based on the different types of COX-2 inhibitors and treatment line.

This study has some limitations. First, there are not many clinical trials that met the
study design of this systematic review, especially in subgroup analysis, the small
number of trials for rofecoxib, apricoxib, or second-line treatment limited the
analytical power. Hence, more clinical studies are needed to further confirm our
results about combined treatment and chemotherapy alone for advanced NSCLC.
Second, due to the lack of data on the response rate and survival outcomes in the
included RCTs, this may result in too small a result sample and the accuracy of the
results.

CONCLUSION

This meta-analysis demonstrated that, in terms of ORR for patients who received
adjuvant chemotherapy of advanced NSCLC, COX-2 inhibitors improved the ORR and
have no improvement on prolonged mortality. However, the COX-2 inhibitors could
enhance both the ORR and improve the 1-year SR, particularly with first-line
chemotherapy. Concerning toxicity, celecoxib plus chemotherapy resulted in a higher
incidence of hematologic toxicities. Meanwhile, rofecoxib may augment the risk of
cardiovascular events.
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Experimental  Control Risk Ratio
Study Events Total Events Total
COX-2 Inhibitor Type = Apricoxib
0822—-GCC 2015 2 36 2 36
Fixed effect model 36 36 T
Random effects model
Heterogeneity: not applicable for a single study
COX-2 Inhibitor Type = Celecoxib
Lilenbaum 2006 16 67 24 66
Liu 2012 16 24 8 22
Zhou 2007 18 31 12 30
Teng 2015 24 41 15 40
CYCLUS 2011 57 158 54 158 ——
NVALT-4 2011 99 281 89 280 —
Fixed effect model 602 596 >
Random effects model >
Heterogeneity: I-squared = 45.6%, tau—squared = 0.0343, P = 0.102
COX-2 Inhibitor Type = Rofecoxib
GECO 2007 50 119 48 121 -+
Fixed effect model 119 121 :
Random effects model =
Heterogeneity: not applicable for a single study
Fixed effect model 757 753 o
Random effects model >
Heterogeneity: I-squared = 25.4%, tau-squared = 0.0144, P = 0.2263 £
f T T ]
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Experimental  Control Risk Ratio
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Treatment Line = First
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Zhou 2007 18 31 12 30
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CYCLUS 2011 57 158 54 158 e
NVALT-4 2011 99 281 89 280 -
Fixed effect model 654 651 >
Random effects model &>
Heterogeneity: I-squared = 2.6%, tau—squared = 0.0009, P = 0.3997
Treatment Line = Second
0822—-GCC 2015 2 36 2 36
Lilenbaum 2006 16 67 24 66
Fixed effect model 103 102 _
Random effects model ——
Heterogeneity: I-squared = 0%, tau—squared = 0, P = 0.676
Fixed effect model 757 753 g
Random effects model >
Heterogeneity: I-squared = 25.4%, tau—squared = 0.0144, P = I0.2253 . H .

02 05 1 5

C

Experimental  Control Risk Ratio
Study Events Total Events Total
Phase = II
0822—-GCC 2015 2 36 2 36
Lilenbaum 2006 16 67 24 66
Zhou 2007 18 31 12 30
Teng 2015 24 41 15 40

Fixed effect model 175 172
Random effects model

Heterogeneity: I-squared = 55.2%, tau—squared = 0.1208, P = 0.0822

Phase = III
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CYCLUS 2011 57 158 54 158
NVALT-4 2011 99 281 89 280
Fixed effect model 558 559

Random effects model
Heterogeneity: I-squared = 0%, tau-squared = 0, P = 0.9581

Phase = none

Liu 2012 16 24 8 22
Fixed effect model 24 22 e
Random effects model e
Heterogeneity: not applicable for a single study
Fixed effect model 757 753 K>
Random effects model >
Heterogeneity: I-squared = 25.4%, tau—squared = 0.0144, P = 0.2263 ¢
I T T 1
0.2 05 2 5
Figure 4 Subgroup analyses of forest plot for 1-year survival rate.
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A
Experimental  Control Risk Ratio
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Figure 5 Subgroup analyses of forest plot for overall response rate.
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COX-2 Inhibitor Type = Apricoxib
Gitlitz 2014 38 75 18 39
Fixed effect model 75 39

Random effects model
Heterogeneity: not applicable for a single study

COX-2 Inhibitor Type = Celecoxib

Risk Ratio

Lilenbaum 2006 16 67 20 66
Liu 2012 20 24 12 22
Xiong 2008 22 30 21 30
Zhou 2007 27 31 20 30
Teng 2015 33 41 29 40
CYCLUS 2011 123 158 117 158
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COX-2 Inhibitor Type = Rofecoxib
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Experimental  Control Risk Ratio
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Figure 6 Subgroup analyses of forest plot for clinical benefit.
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Heterogeneity: not applicable for a single study i
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Figure 7 Subgroup analyses of forest plot for complete response.
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ARTICLE HIGHLIGHTS

Research background

The proportion of non-small cell lung cancer (NSCLC) is more than 80% of all lung
tumors. Most patients have advanced NSCLC at stage I1IB or IV when diagnosed and
have to receive alleviative treatment in order to maintain their lives. The median
survival time is 6-10 mo for patients who are diagnosed with advanced NSCLC in
performance status 0-2 when adopting palliative first-line chemotherapy.

Research motivation
The motivation of this study is to investigate COX-2 for intervention of NSCLC, which
is mired in controversy in the medical field.

Research objectives

This systematic review based on randomized controlled trials was conducted to
appraise the benefit of chemotherapy-assisted addition of COX-2 for advanced
NSCLC.

Research methods

We searched the six electronic databases up until December 9, 2019 for studies that
examined the efficacy and safety of the addition of COX-2 inhibitors to chemotherapy
for NSCLC. Overall survival(OS), progression free survival (PFS), 1-year survival rate
(SR), overall response rate (ORR), clinical benefit (CB), complete response (CR), partial
response (PR), stable disease (SD), and toxicities were measured with more than one
outcome as their endpoints. Fixed and random effects models were used to calculate
risk estimates in a meta-analysis. Potential publication bias was calculated using
Egger’s linear regression test. Data analysis was performed using R software.

Research results

The COX-2 inhibitors combined with chemotherapy were not found to be more
effective than chemotherapy alone in OS, PFS, 1-year SR, CB, CR, and SD. However,
there was a difference in ORR for patients with advanced NSCLC. In a subgroup
analysis, significantly increased ORR results were found for celecoxib, rofecoxib, first-
line treatment, and PR. For adverse events, the increase in COX-2 inhibitor was
positively correlated with the increase in grade 3 and 4 toxicity of leukopenia,
thrombocytopenia and cardiovascular events.

Research conclusions

COX-2 inhibitor combined with chemotherapy increased total effective rate of
advanced NSCLC with the possible increased risk of blood toxicity and cardiovascular
events and had no effect on survival index.

Research perspectives
This study can provide reference value for the application of COX-2 in the treatment of
lung cancer.
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