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Abstract

Objective

To evaluate the efficacy and safety of gemcitabine (GEM) at 30 min standard-dose infusion
(30 min-SDI) compared with prolonged low-dose infusion (P-LDI) in patients with advanced
non-small-cell lung cancer (NSCLC).

Methods

Electronic databases including Pubmed, EMbase, Cochrane Library, CNKI, CBM, and VIP
were searched using keywords “GEM”, “P-LDI”, and “NSCLC". Review Manager 5.3 was
used to perform the meta-analysis. Primary endpoints were overall response rate (ORR)
and 1-year survival rate (1-year SR). Secondary endpoints were grade 3/4 hematotoxicity
and nausea/vomiting. In association. GRADE quality of evidence system was used to
assess the results of meta-analysis.

Results

Six randomized controlled trials (RCTs) with a total of 637 patients were included and no sta-
tistical heterogeneity was found among the studies. The results showed that P-LDI was
superior in ORR (RD = 0.09, 95% CI: 0.02t0 0.16, P = 0.02), but had a similar 1-year SR
(RD =0.05, 95% CI: -0.02 t0 0.12, P = 0.18) as compared with 30 min-SDI. For grade 3/4
adverse events, there was no significant difference in anemia (RD = 0.02, 95% CI: -0.01 to
0.04, P = 0.27) and nausea/vomiting (RD = 0.01, 95% CI: -0.04 to 0.06, P = 0.64) between
the two treatments. However, patients with P-LDI experienced less leukopenia (RD =-0.08,
95% CI: -0.15t0 -0.01, P = 0.03) and thrombocytopenia ((RD =-0.05, 95% CI: -0.09 to —
0.01, P =0.006). The GRADE profile showed that the included RCTs had low quality of
evidences.

Conclusion

P-LDI was superior in terms of ORR, experienced less grade 3/4 thrombocytopenia and leu-
kopenia compared with 30 min-SDI, and could be a viable treatment option for advanced
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NSCLC. However, the results need to be further verified by high quality trials and large sam-
ples owing to the low quality of evidences.

Introduction

Lung cancer is the most common cause of cancer-related deaths, and NSCLC accounts for
most of these cases [1] (85% to 90%). Many patients with NSCLC have locally advanced or
metastatic disease at the time of diagnosis, and the overall survival is poor [2]. For patients
with targetable mutations (such as EGFR and ALK), tyrosine kinase inhibitor (TKI) is consid-
ered as the first-line treatment regimens. On the other hand, for patients with no targetable
mutations, platinum drugs combined with the third-generation antineoplastic agents, such as
paclitaxel, docetaxel, GEM, vinorelbine and pemetrexed, is considered the standard of care for
patients with unresectable or advanced NSCLC [3-5].

GEM is a pyrimidine antimetabolite, structurally related to cytosine arabinoside (Ara-C)
[6], and is effective in treating a wide range of solid tumors. Currently, GEM combined with
platinum is one of the standard chemotherapy regimens for patients with advanced NSCLC
[4,5]. In clinical practice, GEM at 1000 mg/m” is given as a 30-min infusion. Another dose
schedule is prolonged infusion of GEM at a fixed dose rate of 10 mg/m*/minute, and both of
these dose schedules have been demonstrated to be effective and tolerable. However, several
phase I and phase II clinical trials [7-10] have shown that GEM with P-LDI has significant
antitumor activity and fewer side effects for patients with advanced NSCLC.

Due to the small sample size of each clinical trials, it is not clear that whether P-LDI is supe-
rior to 30 min-SDI for advanced NSCLC. Therefore, a meta-analysis was performed to com-
pare the efficacy and safety of P-LDI with 30 min SDI for the treatment of advanced NSCLC.

Materials and methods
Literature search strategy

Electronic databases including Pubmed, EMbase,Cochrane Library, CNKI, CBM, VIP were
queried, and the most recent search was performed on January 3, 2017. The search was limited
to articles published in English and Chinese. Keywords included “gemcitabine”, “GEM”, “pro-
longed low-dose infusion”, “prolonged infusion”, “long infusion”, “low dose”, “30-min infu-
sion”, “standard dose”, “non-small-cell lung cancer”, and “NSCLC”. The references from the
included studies and the websites of clinical trials was also examined for additional eligible

publications.

Inclusion criteria

The inclusion criteria were as follows: RCTs with full articles; patients eligible for the trial had
cytologically confirmed inoperable or unresectable NSCLC of stageI-IV; the follow-up time
was more than 1 years; studies comparing GEM at P-LDI with 30 min-SDI; endpoints of ORR
(PR+CR); 1-year SR; and hematotoxicity and non-hematotoxicity was reported. Response was
assessed by using the response evaluation criteria in solid tumors (RECIST)[11], and National
Cancer Institute Common Toxicity Criteria (CTC) version 2.0 were used for grading the toxic-
ity[12]. Two investigators selected the eligible trials based on the inclusion criteria indepen-
dently. Disagreement was addressed by discussion until consensus was achieved.
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Data abstraction

Two investigators extracted data from eligible studies independently, and the items extracted
from each study included first author, publication date, journal, intervention group, control
group, chemotherapy regimens, number of patients, age, percentage male, ORR, overall sur-
vival (OS), progression free survival (PFS), 1-year SR, hematotoxicity, and non-hematotoxi-
city. We contacted the authors of the primary studies for missing data. If we were unable to
contact the authors, we excluded the study.

Quality assessment

Two investigators used the risk of bias tool (Cochrane Handbook V5.1.0) to assess the quality
of trials independently. Sequence generation, allocation concealment, blinding, incomplete
data, selective reporting and other sources of bias were assessed. Disagreements between the
two investigators were resolved by discussion with a third investigator.

Statistical analysis

Two investigators used Review Manager 5.3 to perform the statistical analyses. A fixed-effect
model was used to calculate risk difference (RD) for ORR, 1-year SR, and side effects, together
with a 95% confidence interval (CI) for dichotomous results. OS and PFS were not included
because of insufficient data. A RD>0 indicates that P-LDI is associated with a higher ORR,
1-year SR, and more toxicities than 30 min-SDI. The presence of statistical heterogeneity
between the studies was assessed by I? statistic using Q statistic. A P>0.05 or I’<50% indicated
that trials are without heterogeneity, and a fixed-effect model was used to perform the meta-
analysis. A P<0.05 or I*>50% led us to consider a random-effect model to perform the meta-
analysis. Publication bias was assessed by the construction of funnel plots.

Quality evaluation of evidence

GRADE pro 3.2 Software was used to classify the quality of evidence. All of the included stud-
ies were RCTs, and the RCT was set as the highest level of evidence. Five factors could reduce
the quality of evidence, including risk of bias, inconsistency, indirectness, imprecision and
publication bias.

Results
Eligible studies

A total of 1137 articles were identified by the initial search strategy. After examining the titles
and full-text, six identified RCTs [7-9,13-15] were selected for the meta-analysis (Fig 1). Nine
trials were excluded because they were not randomized [6,10,16-21] or because the data was
unavailable[22]. The characteristics of the eligible studies are summarized in Table 1.

Quality and publication bias of included trials

Although participants were randomized into different treatment arms in each trial, there were
only two trials presented the detail of sequence generation and blinding, and none of them
presented details of allocation concealment, selective reporting, or other sources of bias

(Table 2). In summary, the risk of bias and the methodology quality of the included trials were
acceptable, and no significant publication bias was detected by using funnel plots (Fig 2).
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Fig 1. Flowchart of included and excluded trials.
https://doi.org/10.1371/journal.pone.0193814.9001

Overall response rate (ORR)

The ORR was defined as the patients who achieved a complete remission (CR) or partial
remission (PR). No statistical heterogeneity between studies was found (I? = 0%, P = 0.55). We
used a fixed-effect model for meta-analysis, and the results indicated that P-LDI was superior
in ORR (RD = 0.09, 95% CI: 0.02 to 0.16, P = 0.02) as compared with 30 min-SDI (Fig 3).

1-year survival rate (1-year SR)

No statistical heterogeneity between studies was found (I* = 40%, P = 0.14), and we used a
fixed-effect model. Meta-analysis results indicated that P-LDI had a similar 1-year SR

(RD =0.05, 95% CI: -0.02 to 0.12, P = 0.18) compared with 30 min-SDI (Fig 4). This indicated
that there was no statistical difference of 1-year SR between the two arms.

Subgroup analysis

The were three different schedules for the treatment of advanced NSCLC, including GEM
combined with DDP/CBP, GEM combined with DDP and followed with radiotherapy, GEM
combined with DDP and followed GEM. So we did a subgroup analysis, and the subgroup
analysis showed that P-LDI was superior in ORR as compared with 30 min-SDI for patients
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Table 1. Characteristics of eligible trials.

Trials No. | Male | Age Stage Chemotherapy regimens Line | PS | Radiation given
(%) (No.)
Beniwal SK, 30 | 86.6 53.3 I /TV GEM (1000 mg/m2 in 30 min d1, d8) +CBP (AUC 5 d1). First- | 0~2 No
2012[13] 35-65 17/13 21 d cycle, 4-6¢ycles. line
30 | 93 54.5 I /IV GEM (350 mg/m2 in 6 hdl, d8) +CBP (AUC 5 d1). First- | 0~2 No
40-70 15/15 21 d cycle, 4-6 cycles. line
Vrankar M, 52 | 75 58 I~TI/TIT 5 GEM (1250 mg/m2 in 30 min d1, d8) +DDP (75 mg/m2 d2). 21 d cycle, 3 First- | 0~1 After
2014(7] 42-72 | /Il 3/19/30 cycles. Followed with radiotherapy concurrent with DDP + VP16 line Chemotherapy
54 | 81.5 57 I~TI/TIT 5 GEM (250 mg/m2 in 6 h d1, d8) +DDP (75 mg/m2 d2). 21 d cycle, 3 cycles. First- | 0~1 After
30~77 | /g 2/31/21 Followed with radiotherapy concurrent with DDP + VP16 line Chemotherapy
Zwitter M, | 125 | 76 58 Iy /TV GEM (1250 mg/m? in 30 min d1, d8) +DDP (75 mg/m* d2). 22 d cycle, 4 | Unclear | 0~2 No
2009(8] 41-77 9/116 cycles. continued with two additional cycles of GEM as monotherapy.
124 | 75 59 I /TV GEM (250 mg/m2 in 6 h d1, d8) +DDP (75 mg/m2 d2). 22 d cycle, 4 cycles. | Unclear | 0~2 No
40-79 11/113 continued with two additional cycles of GEM as monotherapy.
Zwitter M, 57 | 80.7 66 g /IV GEM (1250 mg/m2 in 30 min d1, d8) +DDP (60 mg/m2 d2). First- | 2~3 No
2010[9] 41-81 2/55 21 d cycle, 2-6 cycles. line
55 | 67.3 65 Iy /IV GEM (200 mg/m2 in 6 h d1, d8) +DDP (60 mg/m2 d2). First- | 2~3 No
49-80 3/52 21 days cycle, 2~6cycles. line
Shang, ZT, | 30 | 21 | 5830- | IIz/IV GEM (1000 mg/m” in 30 min d1, d8) +DDP (75 mg/m” d1). First- | 0~2 No
2010[14] 64 19/11 21 days cycle, 2~6 cycles. line
30 | 20 52 Iy /IV GEM (250 mg/m” in 6 h d1, d8) + DDP (75 mg/m? d1). First- | 0~2 No
32-75 20/10 21 d cycle, 2-6 cycles. line
Xiong JP, 2005 | 25 16 | 5232- Iy /IV GEM (1000 mg/m2 in 30 min d1, d8) +DDP (75 mg/m2 din). First- | 0~2 No
[15] 68 9/16 21 d cycle, 4 cycles. line
25 | 15 | 5628- | IIz/IV GEM (250 mg/m” in 6 h d1, d8) +DDP (75 mg/m” d1). First- | 0~2 No
70 8/17 21 d cycle, 4 cycles. line

CBP: Carboplatin; DDP: Cisplatin; etoposide: VP16

https://doi.org/10.1371/journal.pone.0193814.t001

who accepted GEM combined with DDP and followed GEM (Fig 5). On the other hand,
P-LDI was superior in 1-year SD as compared with 30 min-SDI for patients who accepted
GEM combined with DDP/CBP (Fig 6).

Grade 3/4 adverse events

There was no significant differences in anemia (RD = 0.02, 95% CI: -0.01 to 0.04, P = 0.27) and
nausea/vomiting (RD = 0.01, 95% CI: -0.04 to 0.06, P = 0.64) between the two arms. However,
patients with P-LDI experienced less leucopenia (RD = -0.08, 95% CI: -0.15 to -0.01, P = 0.03)
and thrombocytopenia (RD = -0.05, 95% CI: -0.09 to -0.01, P = 0.006) than did patients with
30 min-SDI. (Figs 7 and 8 and 9 and 10).

Table 2. Quality evaluation of included trials.

Included Sequence Allocation Blinding Incomplete data Selective Other sources
trials generation concealment reporting of bias
Beniwal SK, 2012[11] Unclear Unclear Unclear No Unclear Unclear
Vrankar M, 2014(7] Unclear Unclear Unclear Yes Unclear Unclear
Zwitter M, Computer-generated sequence of random numbers Unclear Single- blind Yes Unclear Unclear
2009[8]
Zwitter M, Computer-generated sequence of random numbers Unclear Single- blind Yes Unclear Unclear
2010[9]
Shang ZT, Unclear Unclear Unclear No Unclear Unclear
2010(13]
Xiong JP, 2005[14] Unclear Unclear Unclear No Unclear Unclear
https://doi.org/10.1371/journal.pone.0193814.t002
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Fig 2. Funnel plots of meta-analysis. A: funnel plots for ORR; B: funnel plots for 1-year SR.

https://doi.org/10.1371/journal.pone.0193814.9002

Quality evaluation of evidence

When used GRADE profiler software to assess the quality of evidence. According to the
GRADE system, it was clearly that all of the outcomes were low in the GRADE system for
grading evidence (Fig 11), indicated that the results need to be further verified by high quality
trials and large samples.

Discussion

GEM combined with platinum has been proven to be effective and well tolerated for patients with
advanced NSCLC [2]. In several large phase III trials [1-3], the ORR ranged from 22 to 40.6%,
PES from 4.2 to 9.8 months, OS from 8.1 to 9.8 months, and 1-year SR from 32 to 39% [2,3].

GEM is transported across the plasma membrane by specific nucleoside transporters and
phosphorylated to the triphosphate (dFACTP) by deoxycytidine kinase (DK) [23]. However, the
DK is saturated at concentration of 10-20 pmol/L of GEM, and there is no linear dose-activity
relationship between the dFdCTP and the AUC of GEM [24,25]. GEM is usually administered
as a 30 min infusion of 1000-1250 mg/m” on days 1, 8, 15, ever 28 d afterwards, and is effective
and well tolerated for patients with advanced NSCLC [2]. However, the plasma concentration
following 30 min infusion of 1000 mg/m? often exceeds the saturation concentration of DK
[23,24]. Thus, by prolonging the infusion time, the plasma concentration of dFdCTP may be
increased to achieve better efficiency.

Experimental Control Risk Difference Risk Difference
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Beniwal SK 2012 11 30 12 30 9.4% -0.03[-0.28, 0.21) —
Martina vrankar 2014 33 54 32 52 16.6% -0.00[-0.19, 0.18] —
Matjaz zwitter 2009 58 124 41 125 391% 0.14[0.02, 0.26) —
Matjaz Zwitter 2010 14 55 [} 57 17.6% 0.17[0.03,0.30] —
Shang Zhongtu 2010 13 30 11 30 94% 0.07[-0.18, 0.31) N
Xiong Jianping 2005 8 25 7 25 7.9% 0.04 [-0.21,0.29) S
Total (95% CI) 318 319 100.0%  0.09[0.02,0.16] L 4
Total events 137 108 . . . .
Heterogeneity: Chi*=4.02, df=5 (P = 0.55); F=0% -_1 -U'.5 b ufs 1-

Test for overall effect. Z=2.43 (P=0.02)

Favours [control] Favours [experimental]

Fig 3. Forest plot of meta-analysis for ORR.

https://doi.org/10.1371/journal.pone.0193814.9003
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Experimental Control Risk Difference Risk Difference
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Beniwal SK 2012 11 30 10 30 94% 0.03[0.21,0.27)
Martina vrankar 2014 44 54 38 52 16.6% 0.08[-0.07,0.24] T
Matjaz zwitter 2009 51 124 58 125 391% -0.05[-0.18, 0.07] ——
Matjaz Zwitter 2010 14 55 [} 57 17.6% 0.17[0.03,0.30) —
Shang Zhongtu 2010 28 30 22 30 9.4% 0.20[0.02,0.38) -
Xiong Jianping 2005 8 25 7 25 7.9% 0.04[0.21,0.29 -1
Total (95% Cl) 318 319 100.0% 0.05[-0.02,0.12] L
Total events 156 140 . . . .
Heterogeneity: Chi*=8.39, df =5 (P=0.14); F= 40% -_1 _0-.5 b 015 1-

Test for overall effect. Z=1.35(P=0.18)

Favours [control] Favours [experimental]

Fig 4. Forest plot of meta-analysis for 1-year SR.

https://doi.org/10.1371/journal.pone.0193814.9004

Experimental

There are three types of infusion for the administration of GEM, including 30 min-SDI,
fixed-dose rate (FDR) of 10 mg/mzlmin infusion, and P-LDI. The 30 min infusion of GEM is
the standard regimen. However, some studies [26] have investigated the feasibility and efficacy
of FDR in the treatment of NSCLC, and controversial conclusions have been drawn from
these trials. A meta-analysis of 6 RCTs [21] demonstrated that FDR of GEM had an equal ORR
and 1-year SR as 30 min infusion in patients with advanced NSCLC. Otherwise, FDR was asso-
ciated with more grade 3/4 hematotoxicity and non-hematotoxicity than 30 min-SDI was.

Another type of infusion is P-LDI, and several clinical trials [7-9] were established to evalu-
ate the efficacy and safety of GEM at 30 min-SDI compared with P-LDI in patients with
advanced NSCLC. In a phase I-II trial, GEM with a 6 h infusion in combination with cisplatin
Risk Difference

Control Risk Difference

Study or Subgroup Events Total Events Total Weight M-H, Fixed. 95% Cl M-H, Fixed, 95% CI
1.1.1 GEM+DDP/CBP

Beniwal SK 2012 11 30 12 30 21.3% -0.03[0.28, 0.21] ]
Matjaz Zwitter 2010 14 55 5 87  39.7% 0.17[0.03,0.30) —&—
Shang Zhongtu 2010 13 30 11 30 21.3% 0.07[0.18,0.31) [ e —
Xiong Jianping 2005 8 25 7 25 17.7% 0.04[0.21,0.29) I
Subtotal (95% CI) 140 142 100.0% 0.08[-0.02,0.18] -
Total events 46 35

Heterogeneity: Chi*= 2.47, df=3(P=0.48); F=0%

Testfor overall effect. Z=1.54 {(P=0.12)

1.1.2 GEM+DDP, Followed with radiotherapy

Martina vrankar 2014 33 54 32 52 100.0% -0.00[0.19,0.18] i
Subtotal (95% CI) 54 52 100.0% -0.00[-0.19,0.18]

Total events 33 32

Heterogeneity: Not applicable

Test for averall effect: Z=0.05 (P = 0.96)

1.1.3 GEM+DDP, Followed with GEM

Matjaz 2witter 2008 58 124 41 1256 100.0%  0.14[0.02 0.26) t
Subtotal (95% CI) 124 125 100.0%  0.14[0.02, 0.26]

Total events 58 41

Heterogeneity: Not applicable

Test for overall effect: Z=2.28 (P=0.02)

Fig 5. Forest plot of subgroup analysis for ORR.

-0.5 0 0.5
Favours [control] Favours [experimental]

https://doi.org/10.1371/journal.pone.0193814.9g005
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Study or Subgroup

Experimental Control

Risk Difference

M_-H, Fixed, 95% CI

Risk Difference
M-H, Fixed, 95% CI

1.2.1 GEM+DDPI/CBP
Beniwal SK 2012
Matjaz Zwitter 2010
Shang Zhongtu 2010
Xiong Jianping 2005
Subtotal (95% ClI)
Total events

Heterogeneity: Chi®= 2.03, df= 3 (P = 0.57), F=0%
Test for overall effect: Z= 2.53 (P = 0.01)

1.2.2 GEM+DDP, Followed with radiotherapy

Martina vrankar 2014
Subtotal (95% CI)
Total events

Heterogeneity: Not applicahle
Test for overall effect. Z=1.04 (P = 0.30)

1.2.3 GEM+DDP, Followed with GEM

Matjaz zwitter 2009
Subtotal (95% ClI)

Total events

Events Total Events Total Weight
11 30 10 30 21.3%
14 55 5 57  39.7%
28 30 22 0 21.3%
8 25 7 25 17.7%

140 142 100.0%
61 44
44 54 38 52 100.0%
54 52 100.0%
44 38
51 124 58 125 100.0%
124 125 100.0%
51 58

Heterogeneity: Not applicable
Test for overall effect: Z=0.84 (P = 0.40)

Fig 6. Forest plot of subgroup analysis for 1-year SR.

0.03 (0.21,0.27)
0.17 [0.03, 0.30]
0.20 (0.02, 0.38]

0.04 [0.21,0.29]
0.12 [0.03, 0.22]

0.08 [-0.07,0.24]
0.08 [-0.07, 0.24]

-0.05 [-0.18, 0.07)
-0.05[-0.18, 0.07]

B 3

05

0 0.5 1

Favours [control] Favours [experimental]

https://doi.org/10.1371/journal.pone.0193814.g006

was used to the treat advanced NSCLC [10]. During the phase I trial, the dose of GEM ranged
from 130 to 250 mg/m?, and there was no dose-response relationship in this range. In a phase
II trial, the remaining patients received GEM at 250 mg/m? in a 6-h infusion, and the ORR,
PES, OS and 1-year SR were 46%, 6 months, 9.5 months and 40%, respectively [10]. Matjaz
Zwitter [9] presented a phase II randomized clinical trial of two schedules of chemotherapy for
patients with NSCLC. The response rate was 26.9% and 9.4%, the median PFS was 3.8 and 5.6
months, the median OS was 4.3 and 6.8 months for 30 min-SDI and P-LDI, respectively
(P<0.05). Another study from Beniwal SK [13] reported that GEM (P-LDI) in combination
with carboplatin had an equal activity and low toxicity as compared with 30 min-SDI. In order
to evaluate the efficacy and safety of GEM at 30 min-SDI compared with P-LDI in patients

with advanced NSCLC, a meta-analysis was performed.

Risk Difference

Total Events Total Weight M-H, Fixed, 95% CI

Risk Difference
M-H, Fixed, 95% CI

Experimental Control

Study or Subgroup Events

Beniwal SK 2012 2 30 2
Martina vrankar 2014 0 54 1
Matjaz zwitter 2009 4 124 1
Matjaz Zwitter 2010 2 55 0
Total (95% CI) 263

Total events 8 4

30 11.4% 000[0.13,013]
52 201% -0.02[0.07,0.03]
125 47.3%  0.02[-0.01, 0.06]
57 21.2% 0.04[-0.02,010
264 100.0% 0.02[-0.01,0.04]

Heterogeneity: Chi*= 255, df=3(P=047); F=0%

Test for overall effect: Z=1.10 (P =0.27)

Fig 7. Forest plot of meta-analysis for anemia (grade 3/4).

~—

-0.5 0 0.5 1
Favours [control] Favours [experimental]

https://doi.org/10.1371/journal.pone.0193814.g007
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Experimental Control Risk Difference Risk Difference
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Beniwal SK 2012 2 30 3 30 11.4% -0.03[017,0.11] e
Martina vrankar 2014 3 54 1 52 20.2% 0.04 [-0.04,0.11] ™
Matjaz zwitter 2009 10 124 5 125 474% 0.04[-0.02 010 i
Shang Zhongtu 2010 11 30 16 30 11.4% -017[-0.41,0.08] D
Xiong Jianping 2005 3 25 1 25 95% 0.08[0.07,023] 1T
Total (95% CI) 263 262 100.0% 0.01[-0.04, 0.06] 2
Total events 29 26 . ) . .
Heterogeneity: Chi*= 4.60, df=4 (P=0.33); F=13% '_1 -U'.5 b Uf5 1'

Testfor overall effect: Z=0.47 (P=0.64)

Fig 8. Forest plot of meta-analysis for nausea/vomiting (grade 3/4).

Favours [control] Favours [experimental]

https://doi.org/10.1371/journal.pone.0193814.9008

Experimental Control Risk Difference Risk Difference
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H. Fixed, 95% CI
Beniwal SK 2012 2 30 5 30 11.4% -010[-0.26, 0.06) I
Martina vrankar 2014 11 54 14 52 202% -0.07[0.23,0.10 —
Matjaz zwitter 2009 28 124 27 125 47.4%  0.01 [-0.09,0.11] ——
Shang Zhongtu 2010 4 30 12 30 11.4% -0.27 [-0.48,-0.05) e
Xiong Jianping 2005 5 25 12 25  95% -0.28[0.53,-0.03) -
Total (95% CI) 263 262 100.0% -0.08[-0.15,-0.01] <&
Total events 50 70 . . . .
Heterogeneity: Chi*=8.37, df=4 (P=0.08); F=52% '_1 _0'.5 b 015 1-

Test for overall effect. Z=2.15(P=0.03)

Fig 9. Forest plot of meta-analysis for leukopenia (grade 3/4).

Favours [control] Favours [experimental]

https://doi.org/10.1371/journal.pone.0193814.9009

Experimental Control Risk Difference Risk Difference
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Beniwal SK 2012 0 30 3 30 11.4% -010[-0.22,0.02] -/
Martina vrankar 2014 1 54 0 52 20.2% 0.02[-0.03,0.07) T
Matjaz zwitter 2009 2 124 0 125 47.4% 0.02[0.01,0.04] |
Shang Zhongtu 2010 3 30 10 30 11.4% -0.23[-0.43,-0.03]
Xiong Jianping 2005 3 25 10 25 95% -0.28[-0.51,-0.09]
Total (95% CI) 263 262 100.0% -0.05[-0.09,-0.01] &
Total events 9 23 . . . .
Heterogeneity: Chi®= 40.93, df=4 (P < 0.00001); F=90% '_1 _0'_5 b 075 1'

Test for overall effect: Z=2.72 (P = 0.006)

Fig 10. Forest plot of meta-analysis for thrombocytopenia (grade 3/4).

Favours [control] Favours [experimental]

https://doi.org/10.1371/journal.pone.0193814.9010

Limitations of this meta-analysis should also be acknowledged. At first, we excluded non-
English articles, and most studies included in this meta-analysis included a small size, thus this
may lead to a small study effect. Secondly, due to insufficient data of OS and PFS, we did not
pool the survival data of OS or PFS. Instead, we utilized other survival metrics, the 1-year SR,
to address this limitation. Thirdly, there is no significant difference in 1-year SR, which may be
caused by the small number of original studies. Therefore, more studies with large sample sizes

are required to answer this question.
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Quality assessment No of patients Effect
s:‘:d‘i::s Design | R'bsi::f Inconsistency| Indirectness Imprecision cons%t;‘;ions P-LDI 305"[;:"' ge;;tz; Absolute T TR AR
ORR
6 randomised |serious’ |serious’ ne serious no serious none 137/318( 108/209 |RD 0.09 (0.02 [ 318 fewer per 1000 (from | & CRITICAL
trials indirectness imprecision (43.1%)| (35%) to 0.16) 294 fewer to 343 fewer) | LOW
0% -
1-year SR
6 randomised |serious’ |[serious’ no serious no serious none 156/318( 140/219 |RD 0 (-0.02to [ 439 fewer per 1000 (from | 200 CRITICAL
trials indirectness imprecision (49.1%)| (43.9%) 0.12) 386 fewer to 448 fewer) | LOW
0% -
anemia
4 randomised |serious’ |[serious’ ne serious no serious none 8/263 | 4/264 |RD 0 (-0.01to| 1S fewer per 1000 (from 15 | £200 | IMPORTANT
trials indirectness imprecision (3%) | (1.5%) 0.04) fewer to 15 fewer) LOW
0% -
nausealvomiting
S randomised |serious’ |serious’ ne serious no serious none 29/263 | 26/262 RD 0 (-0.04 to |99 fewer per 1000 (from 93 | & IMPORTANT
trials indirectness imprecision (1%) | (9.9%) 0.06) fewer to 103 fewer) LOW
0% -
leukopenia
S randomised |seripus’ |serious’ ne serious no serious none 50/263 ( 70/262 | RDO (0to- | 267 fewer per 1000 (from | SS IMPORTANT
trials indirectness imprecision (19%) | (26.7%) 0.01) 267 fewer to 270 fewer) | LOW
0% -
thrombocytopenia
S randomised (seripus’ |serious’ ne serious no serious none 9/263 | 231262 | RDO (0to- |88 fewer per 1000 (from 88 | S5 IMPORTANT
trials indirectness imprecision (3.4%) | (8.8%) 0.01) fewer to 89 fewer) LOW
0% -
Fig 11. GRADE system for grading the quality of evidence.
https://doi.org/10.1371/journal.pone.0193814.g011
Conclusion

Compared with 30 min-SDI, GEM with P-LDI was superior in ORR and resulted in less grade
3/4 thrombocytopenia and leukopenia in patients with advanced NSCLC. Thus, GEM with
P-LDI is a viable treatment option for patients with advanced NSCLC. However, the results
need to be further verified by high quality trials and large samples owing to the limited number
of RCTs and the poor quality among the included studies.
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