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Background: Several clinical trials have performed risk—benefit analyses comparing docetaxel
and pemetrexed or docetaxel and vinca alkaloid, but the efficacy and safety remain uncertain.
The aim was to conduct a meta-analysis to compare the efficacy and safety of docetaxel and
pemetrexed or docetaxel and vinca alkaloid for non-small-cell lung cancer.

Methods: This meta-analysis of Phase III randomized controlled trials was performed after
searching PubMed, Embase, the Cochrane Library, and the ISI Web of Knowledge for random-
ized controlled trials. Outcome analyses were overall survival, progression-free survival, and
overall response rate with 95% confidence intervals and major grade 3/4 toxicity.

Results: Seven eligible trials involving 2,080 patients were retrieved for analysis. Docetaxel
enhanced progression-free survival and overall response rate compared with vinca alkaloid
as first-line treatment (P<<0.05). However, there was no difference between docetaxel and
pemetrexed as both first-line and second-line treatment (P>0.05). With regard to the grade 3/4
toxicity, compared with pemetrexed, docetaxel led to higher neutropenia and febrile neutropenia
(P<<0.05), but there was no difference in non-hematological toxicity (P>0.05). Docetaxel led
to a lower rate of anemia as first-line treatment (P<<0.05). Moreover, docetaxel caused less
grade 3/4 hematological and non-hematological toxicity compared with vinca alkaloid.
Conclusion: Docetaxel leads to a better result than vinca alkaloid in effectiveness and safety
on patients with advanced non-small-cell lung cancer as first-line therapy. Docetaxel also causes
lower toxicity as second-line therapy compared with vinca alkaloid. However, the differences
in efficacy and safety between docetaxel and pemetrexed are not obvious. Further clinical study
with more details, such as sex, age, histology, and so on, should be considered for illustrating
the differences between these two drugs.
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Introduction

Lung cancer, accounting for approximately 13% of total cancer diagnoses, remains
one of the major causes of cancer-related death for humans worldwide with an esti-
mated 1.8 million new lung cancer cases occurred in 2012.! In People’s Republic of
China, it has been the leading diagnosed cancer and the cause of cancer-related death
for many years, with a poor survival rate.? It is reported that the annual new cases
of lung cancer will rise to over one million by the year 2025.> Non-small-cell lung
cancer (NSCLC), with the most devastating and refractory features compared with
other cancers, accounts for approximately 80% of lung cancers. Most patients with
NSCLC present with advanced, inoperable disease (stage II1IB or IV). The median
survival rarely exceeds 8 months, and less than 30% of patients can survive more
than 1 year. Furthermore, approximately 60% of patients will require a second-line
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treatment, with a median time to progression of less than
3 months.*’ Overall, NSCLC is a challenging human health
problem.

Docetaxel is a semisynthetic taxoid derived from Taxus
baccata. 1t is approved as first-line therapy in combination
with cisplatin, as single-agent second-line therapy, or as
single-agent maintenance therapy for patients with advanced
NSCLC in numerous countries.*” Docetaxel combined with
platinum-based agent (cisplatin or carboplatin) is generally
considered the first-line treatment for patients with advanced
NSCLC.? Phase II trials of docetaxel and carboplatin com-
binations have resulted in median survival rates ranging
between 8.4 and 13.9 months, indicating that such combina-
tions are active as first-line therapies.” Docetaxel not only
benefits chemotherapy-naive patients, but is also effective for
those patients who have previously received platinum-based
chemotherapy as the second-line treatment. A Phase II mul-
ticenter trial confirmed the antitumor activity and enhanced
survival rate with docetaxel therapy in platinum-refractory
NSCLC. The median survival time was 7 months, the 1-year
survival rate was 25%, and docetaxel was relatively well
tolerated in this previously treated population.'

Apart from docetaxel, pemetrexed and vinca alkaloid
are also representatives of NSCLC drugs and are widely
used in current NSCLC treatment. Pemetrexed is a multi-
targeted inhibitor of the folate metabolic pathway, and its
effectiveness in NSCLC compared with docetaxel has been
demonstrated in several clinical trials.'"!? Vindesine, an
analog of vinca alkaloid, and its analogs, are classical drugs
for NSCLC treatment."* Pemetrexed and vinca alkaloid are
both applied as first- and second-line treatment in NSCLC.>!
Furthermore, docetaxel, pemetrexed, and vinca alkaloid are
commonly applied drugs for NSCLC treatment in People’s
Republic of China.'>!¢ In order to obtain a more detailed
risk—benefit analysis of docetaxel, several clinical trials
have investigated the effectiveness and safety between
docetaxel and pemetrexed or docetaxel and vinca alkaloid.
However, most of these trials have small samples, which
supply limited data to evaluate the effectiveness and safety
of these drugs. Furthermore, some studies even produced
contrary results, especially in terms of the toxicities. In
addition, there is no systematic review or meta-analysis
comparing docetaxel with pemetrexed or vinca alkaloid
considering the treatment in different lines. Therefore, we
intended to conduct a systematic review and meta-analysis
for all the eligible Phase I1I randomized controlled trials and
to compare the risk—benefit information between docetaxel
and other representative NSCLC drugs such as pemetrexed

or vinca alkaloid in order to get a more credible result and
evaluate the benefit of docetaxel for NSCLC treatment.

Materials and methods
Search strategy

Comprehensive searches for eligible trials were performed
by an electronic search of the Cochrane Library, PubMed,
Embase, and the ISI Web of Knowledge using the following
terms: (docetaxel OR taxotere) AND (lung cancer OR lung
tumor OR lung neoplasm). The time searched was from the
establishment time of each database to January 24, 2015.

Eligibility criteria

Eligible studies had to meet the following four criteria:
1) clinical Phase III randomized controlled trials with a paral-
lel design comparing docetaxel and pemetrexed or docetaxel
and vinca alkaloid in advanced NSCLC patients; 2) they
had to be randomized controlled trials, and the blinded and
unblinded ones were all eligible; 3) studies had full text arti-
cles available; and 4) studies included three or more sufficient
data such as overall response rate (ORR), median survival
time, progression-free survival (PFS), disease control rate,
and toxicities reflecting the two different treatments.

Data collection

Two investigators (Xuan He and Yuanmin Li) independently
scanned titles or abstracts to exclude studies which failed to
meet the mentioned criteria and then obtained, reviewed,
and extracted the full text reports for further assessment.
Disagreements were resolved by consensus. Detailed data
of eligible trials such as study design, participants’ informa-
tion, methodological evaluation, intervention outcomes, and
adverse event reports were extracted.

Quality assessment

Evaluation of the methodological quality of the included studies
was performed by two investigators (Xuan He and Ji Wang)
independently. The Jadad scoring system was used as fol-
lows: a quality review of each randomized controlled trial
was performed by examining details of randomization, gen-
eration of random numbers, details of the double-blinding
procedure, information on withdrawals, and concealment of
allocation.'” One point was awarded for the specification of
each of the above criteria; the maximum score for a study
was 5. A high-quality randomized controlled trial score
was not less than 3 points, while a low-quality randomized
controlled trial score was 2 or lower points, according to the
reported methodology.'®
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Statistical analysis

Time-to-event outcomes were compared using a hazard ratio
(HR). Dichotomous data were compared using an odds ratio
(OR). Statistical heterogeneity in the results of the trials
was assessed by the chi-square test and expressed by the 2
index.!” A pooled effect was calculated with a fixed-effects
model, if there was no statistically significant heterogeneity,
whereas if considerable heterogeneity was found (P<<0.1
or I*>50%), a random-effects model was employed. All
P-values were two-sided and confidence intervals (CIs) had
two-sided probability coverage of 95%. The meta-analysis
was performed using Review Manager 5.3.

Results
Search results and characteristics

of included trials

A total of 2,514 potential relevant articles were identified
for initial screening. After exclusion of duplicate and irrel-
evant studies, our search yielded seven eligible trials, which
involved 2,080 patients, that were retrieved for analysis.
There were 1,048 and 1,032 patients randomized to doc-
etaxel and to other anti-NSCLC drug arms, respectively.
Of the included studies, three studies compared docetaxel
and pemetrexed,?®?? two studies compared docetaxel and
vinorelbine,??* and two studies compared docetaxel and
vinorelbine analogs (vinflunine or vindesine).?>¢ The pro-
cess of study selection is shown in a flowchart (Figure 1).
Characteristics of the included trials are provided in
Table 1. The Jadad score was used to assess the quality of

Potential relevant articles
N=2,514

the included trials. Overall, two trials scored 4, while the
others scored 3.

Overall survival

We performed subgroup analysis in first-line and second-
line, respectively, in order to distinguish the efficacy of the
different lines of treatment. Five trials provided HR results
of overall survival (OS).2°222425 No significant difference
was found in the pooled HR for OS between docetaxel and
pemetrexed as both first-line and second-line treatment
(HR 1.10, 95% CI: 0.76—1.59, P=0.62; HR 1.05, 95% CI:
0.88-1.24, P=0.60, respectively). Results were similar in
the comparison of docetaxel with vinca alkaloid. OS for
docetaxel versus vinca alkaloid as first-line treatment was
not statistically different (HR 0.78, 95% CI: 0.56-1.08,
P=0.14). In addition, there was also no difference in OS
between docetaxel and vinca alkaloid as second-line treat-
ment (HR 0.97, 95% CI: 0.80-1.18, P=0.78) (Figure 2).

PFS

HR results of PFS were offered by four clinical trials.?%?2242°
Similar to the result of OS, there was no significant difference
in PFS between docetaxel and pemetrexed as both first-line
and second-line treatment (HR 1.10, 95% CI: 0.81-1.49,
P=0.54; HR 1.03, 95% CI: 0.86—1.23, P=0.74, respectively).
In terms of docetaxel with vinca alkaloid as first-line treat-
ment, there was a significant statistical difference in PFS (HR
0.63, 95% CI: 0.45-0.82, P=0.001). However, docetaxel was
associated with no significant improvement in PFS compared

v

Excluded after title and abstract reviewed
N=2,493

1) Basic research; 2) review articles;

3) case reports; 4) editorials; 5) other

21 publications for full
text review

v

14 studies excluded after review of full
publication:

3 Phase | pharmacokinetics

5 Phase Il single agent or not appropriate
control

6 Phase Il not appropriate control

A 4

7 eligible Phase Ill clinical
studies for meta-analysis

Figure | Flow diagram showing the trial selection process for the meta-analysis.
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Table | Characteristics of the seven eligible Phase Ill randomized trials in this meta-analysis

Study Study Intervention Number Median age Male (%) Stage Outcome Jadad
region (years) score
Rodrigues-Pereira et al®  Argentina  Doc (75 mg/m?) + Carb 105 58.9 47.6 Stage IIIB/IV SWT,Os, 3
Pem (500 mg/m?) + Carb 106 60.1 60.4 PFS
Karampeazis et al*® Greece Doc (38 mg/m?) 66 75.5 92.4 Stage IIIB/IV OS,ORR, 4
Vin (25 mg/m?) 64 77 93.8 TTP, ToxI
Vergnenegre et al*' France Doc (75 mg/m?) 75 64 85.3 Stage IIIB/IV OS, PFS, 3
Pem (500 mg/m?) 75 62 82.7 ORR, Toxl
Krzakowski et al* France Doc (75 mg/m?) 275 60 753 Stage I/IV PFS, ORR, 4
Vfl (320 mg/m?) 262 61.9 75 oS
Kudoh et al* Japan Doc (60 mg/m?) 88 76 775 Stage IlIB/IV OS, PFS, 3
Vin (25 mg/m?) 91 76 747 ORR, Toxl
Hanna et al? United Doc (75 mg/m?) 288 57 753 Stage lII/IV OS, PFS, 3
States Pem (500 mg/m?) 283 59 68.6 ORR, Toxl
Kubota et al** Japan Doc (60 mg/m?) + Cis 151 63 64.2 Stage IV OS,ORR, 3
Vds (3 mg/m?) + Cis I51 64 68.2 Toxl

Abbreviations: Doc, docetaxel; Carb, carboplatin; Pem, pemetrexed; Vin, vinorelbine; Vfl, vinflunine; Vds, vindesine; Cis, cisplatin; SWT, survival without grade 3 or
4 toxicity; OS, overall survival; PFS, progression-free survival; ORR, overall response rate; TTP, time to tumor progression; Toxl, toxicity indexes.

with vinca alkaloid as second-line treatment (HR 1.00, 95%
CI: 0.83-1.19, P=0.96) (Figure 3).

ORR

Six trials reported the outcome of ORR in NSCLC therapy.
Result of the 2 was below 50% and the fixed-effects model
was applied.??® There were no ORR data available for the
comparison between docetaxel and pemetrexed as first-line
treatment. No significant statistical difference in ORR was
detected in docetaxel versus pemetrexed as second-line treat-
ment (OR 0.92, 95% CI: 0.56—1.52, P=0.76). In terms of

first-line treatment, compared with vinca alkaloid, docetaxel
was associated with significant improvement of ORR (OR
1.98, 95% CI: 1.33-2.95, P=0.0008). In addition, there was
a similar result for ORR between docetaxel and vinca alka-
loid as second-line treatment (OR 1.20, 95% CI: 0.55-2.62,
P=0.64) (Figure 4).

Grade 3/4 hematological and non-

hematological toxicity
Tables 25 are the summaries of forest plots for grade 3/4
hematological and non-hematological toxicity. All seven

Study or subgroup log (hazard ratio) SE Weight Hazard ratio Year Hazard ratio
1V, fixed, 95% CI 1V, fixed, 95% CI
Docetaxel versus pemetrexed as first-line treatment in OS
Rodrigues-Pereira et al®®  0.0935 0.1877 100.0% 1.10(0.76, 1.59) 2011
Subtotal (95% Cl) 100.0% 1.10 (0.76, 1.59)

Heterogeneity: not applicable
Test for overall effect: Z=0.50 (P=0.62)

Docetaxel versus pemetrexed as second-line treatment in OS
Vergnenegre et al*' 0.157 0.1746 24.1%
Hanna et al* 0.01 0.0983 75.9%
Subtotal (95% Cl)

Heterogeneity: y?=0.54, df=1 (P=0.46); I>=0%
Test for overall effect: Z=0.53 (P=0.60)
Docetaxel versus vinca alkaloid as first-line treatment in OS

Kudoh et al*
Subtotal (95% Cl)
Heterogeneity: not applicable

Test for overall effect: Z=1.48 (P=0.14)

—0.2485 0.1682 100.0%

Docetaxel versus vinca alkaloid as second-line treatment in OS
Krzakowski et al*® —0.0274
Subtotal (95% Cl)

Heterogeneity: not applicable

Test for overall effect: Z=0.28 (P=0.78)

100.0%

1.17 (0.83, 1.65)
1.01(0.83, 1.22)
100.0% 1.05 (0.88, 1.24)

0.78 (0.56, 1.08)
100.0% 0.78 (0.56, 1.08)

0.0967 100.0% 0.97 (0.80, 1.18)
0.97 (0.80, 1.18)

2011 —T—

2004 t

2006

2010 !

0.05 0.2 1 5 20
Favors docetaxel Favors
other anti-NSCLC drugs

Figure 2 Comparison of OS between docetaxel and other anti-NSCLC drug interventions.
Abbreviations: Cl, confidence interval; IV, inverse variance; NSCLC, non-small-cell lung cancer; OS, overall survival; SE, standard error.
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Study or subgroup log (hazard ratio) SE Weight

Hazard ratio
IV, fixed, 95% CI

Year Hazard ratio
1V, fixed, 95% CI

Docetaxel versus pemetrexed as first-line treatment in PFS
Rodrigues-Pereira et al*® 0.0943 0.1537 100.0%
Subtotal (95% Cl) 100.0%
Heterogeneity: not applicable

Test for overall effect: Z=0.61 (P=0.54)

Docetaxel versus pemetrexed as second-line treatment in PFS
Hanna et al* 0.0305 0.0913 100.0%

Subtotal (95% Cl) 100.0%
Heterogeneity: not applicable

Test for overall effect: Z=0.33 (P=0.74)

Docetaxel versus vinca alkaloid as first-line treatment in PFS
Kudoh et al* —-0.5009 0.1519 100.0%
Subtotal (95% Cl) 100.0%
Heterogeneity: not applicable

Test for overall effect: Z=3.30 (P=0.0010)

Docetaxel versus vinca alkaloid as second-line treatment in PFS
Krzakowski et al?® —-0.004 0.0906 100.0%
Subtotal (95% Cl) 100.0%
Heterogeneity: not applicable

Test for overall effect: Z=0.04 (P=0.96)

1.03(0.86,1.23) 2004 t
1.03 (0.86, 1.23)

0.61(0.45,0.82) 2006
0.61 (0.45, 0.82)

1.00 (0.83,1.19) 2010 t
1.00 (0.83, 1.19)

1.10(0.81,1.49) 2011
1.10 (0.81, 1.49)

=

0.2 05 1 2 5

Favors docetaxel Favors other anti-NSCLC drugs

Figure 3 Comparison of PFS between docetaxel and other anti-NSCLC drug interventions.
Abbreviations: Cl, confidence interval; IV, inverse variance; NSCLC, non-small-cell lung cancer; OS, overall survival; PFS, progression-free survival; SE, standard error.

trials reported hematological toxicity, including neutropenia,
anemia, and thrombocytopenia, as well as non-hematological
toxicity including diarrhea, nausea, and vomiting.?*° Com-
pared with pemetrexed, docetaxel led to a higher rate of grade
3/4 toxicity as first-line treatment in neutropenia, leukopenia,
and febrile neutropenia. On the contrary, it caused fewer
instances of anemia. There were no statistically significant
differences in thrombocytopenia and non-hematological
toxicity (Table 2). Moreover, docetaxel caused a higher rate
of grade 3/4 toxicity as second-line treatment in neutropenia

Docetaxel
Events Total

Study or subgroup Anti-NSCLC drugs

Events Total Weight

Odds ratio
M-H, fixed, 95% CI

and febrile neutropenia compared with pemetrexed, whereas
a lower rate of thrombocytopenia and no difference in anemia
and non-hematological toxicity were observed (Table 3).
Compared with vinca alkaloid, there was a lower rate of
toxicity with docetaxel treatment. The grade 3/4 toxicity
symptom anemia occurred less frequently with docetaxel
compared with vinca alkaloid as first-line treatment. How-
ever, diarrhea was more common with docetaxel compared
with vinca alkaloid (Table 4). In addition, docetaxel led to
a decreased rate of the grade 3/4 toxicity symptoms anemia

Year Odds ratio
M-H, fixed, 95% ClI

Docetaxel versus pemetrexed as second-line treatment in ORR

Vergnenegre et al*' 8 75 9 75 25.1%
Hanna et al®? 25 288 26 283  74.9%
Subtotal (95% Cl) 363 358  100.0%
Total events 33 35

Heterogeneity: ¥?=0.01, df=1 (P=0.91); I*=0%
Test for overall effect: Z=0.31 (P=0.76)

Docetaxel versus vinca alkaloid as first-line treatment in ORR

0.88(0.32,2.41) 2011
0.94 (0.53,1.67) 2004
0.92 (0.56, 1.52)

<

Karampeazis et al® 8 66 9 64 22.9% 0.84 (0.30,2.34) 2011 —_——
Kudoh et al?* 20 88 9 91 19.5% 2.68 (1.15,6.27) 2006 _—
Kubota et al?*® 56 151 32 151  57.5% 2.19(1.31,3.66) 2004 ——
Subtotal (95% Cl) 305 306 100.0% 1.98 (1.33, 2.95) @
Total events 84 50

Heterogeneity: ¥?=3.33, df=2 (P=0.19); 1*=40%
Test for overall effect: Z=3.36 (P=0.0008)

Docetaxel versus vinca alkaloid as second-line treatment in ORR

Krzakowski et al? 15 275 12 262 100.0%
Subtotal (95% Cl) 275 262 100.0%
Total events 15 12

Heterogeneity: not applicable
Test for overall effect: Z=0.46 (P=0.64)

1.20(0.55,2.62) 2010
1.20 (0.55, 2.62)

&£

0.01 0.1 1 10 100
Favors other anti-NSCLC drugs

Favors docetaxel

Figure 4 Comparison of ORR between docetaxel and other anti-NSCLC drug interventions.
Abbreviations: Cl, confidence interval; M-H, Mantel-Haenszel test; NSCLC, non-small-cell lung cancer; ORR, overall response rate.
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Table 2 Comparison of grade 3/4 toxicity between docetaxel and pemetrexed as first-line treatment

Grade 3/4 toxicity symptom Docetaxel Pemetrexed OR (95% CI) P-value
Hematologic events
Neutropenia 68/105 35/106 3.73 (2.11, 6.59) <0.00001
Anemia 2/105 13/106 0.14 (0.03, 0.63) 0.01
Thrombocytopenia 3/105 10/106 0.28 (0.08, 1.06) 0.06
Leukopenia 42/105 17/106 3.49 (1.82, 6.68) 0.0002
Febrile neutropenia 9/105 0/106 20.97 (1.20, 365.10) 0.04
Non-hematologic events
Diarrhea 4/105 1/106 4.16 (0.46, 37.84) 0.21
Nausea 17105 1/106 1.01 (0.06, 16.36) 0.99
Vomiting 0/105 1/106 0.33 (0.01, 8.28) 0.50

Abbreviations: Cl, confidence interval; OR, odds ratio.

and thrombocytopenia compared with vinca alkaloid as
second-line treatment (Table 5).

Publication bias

A comprehensive design was used in our study to minimize
the publication bias. First, an intact search strategy was per-
formed. Second, the inclusion criteria were strictly limited to
selected eligible papers. Asymmetric tests were not carried
out due to the limited number of studies in this research.

Discussion

Docetaxel is a semisynthetic taxoid analog that provides
benefit in the treatment of many cancers, such as breast
cancer, ovarian cancer, NSCLC, and prostate cancer,
without severe adverse reaction occurring in paclitaxel.?’
It is a potent inhibitor of mitosis through strengthening
aggregation of tubulin and inhibiting depolymerization of
microtubules.”®* Docetaxel plays an important role, and has
been proved to be the main therapy for advanced NSCLC.3°
There are also novel or classical drugs for advanced NSCLC
treatment, such as vinca alkaloid and pemetrexed. Vinca
alkaloid is a commonly used anticancer drug for NSCLC
treatment that is similar to docetaxel in terms of the

mechanism of its interactions with tubulin and disruption
of microtubule function, particularly when microtubules
comprise the mitotic spindle apparatus, directly causing
metaphase arrest.3! A Phase II trial of vinflunine, one kind
of vinca alkaloid, in patients with NSCLC previously
treated with a platinum-containing regimen yielded a
response rate of 7.9% in the intent-to-treat analysis, sug-
gesting a stable and promising chemotherapy.** Pemetrexed
is another new-generation antifolate for the treatment of
mesothelioma and NSCLC due to its high affinity for three
folate transporters.** Study of pemetrexed in patients with
advanced NSCLC, who had progressed during or within
3 months of completing first-line chemotherapy, demon-
strated a response rate of 8.9% and median survival time
of 5.7 months.** The mechanism of docetaxel is similar to
vinca alkaloid but different from pemetrexed, indicating a
possible difference in efficacy and safety among these drugs
in clinical application. Since docetaxel had not previously
been comprehensively compared with these drugs, we con-
ducted the systematic review and meta-analysis for all the
eligible high-quality Phase III randomized controlled trials
to compare the effectiveness and safety between docetaxel
and pemetrexed or docetaxel and vinca alkaloid.

Table 3 Comparison of grade 3/4 toxicity between docetaxel and pemetrexed as second-line treatment

Grade 3/4 toxicity symptom Docetaxel Pemetrexed Heterogeneity OR (95% CI) P-value
P-value I?

Hematologic events
Neutropenia 137/351 20/340 0.24 29% 9.57 (5.08, 18.03) <0.00001
Anemia 13/351 16/340 0.15 53% 0.60 (0.12, 2.94) 0.53
Thrombocytopenia 2/351 10/340 1.00 0% 0.19 (0.04, 0.87) 0.03
Febrile neutropenia 35/276 5/265 - - 7.55 (2.91, 19.59) <0.0001

Non-hematologic events
Diarrhea 71276 1/265 - - 6.87 (0.84, 56.22) 0.07
Nausea 7/351 9/340 0.74 0% 0.75 (0.28, 2.04) 0.57
Vomiting 5/351 6/340 0.79 0% 0.81 (0.24, 2.68) 0.73

Abbreviations: Cl, confidence interval; OR, odds ratio.
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Table 4 Comparison of grade 3/4 toxicity between docetaxel and vinca alkaloid as first-line treatment

Grade 3/4 toxicity Docetaxel Vinca Heterogeneity OR (95% CI) P-value
symptom alkaloid P-value P
Hematologic events
Neutropenia 165/305 171/306 0.0001 89% 0.67 (0.19, 2.32) 0.53
Anemia 18/305 44/306 0.97 0% 0.37 (0.20, 0.65) 0.0007
Thrombocytopenia 1/305 0/306 - - 3.02 (0.12, 74.72) 0.50
Leukopenia 120/239 149/242 0.003 89% 0.71 (0.23, 2.22) 0.56
Febrile neutropenia 12/154 117155 0.91 0% 1.14 (0.48,2.71) 0.77
Non-hematologic events
Diarrhea 19/305 3/306 0.83 0% 5.94 (1.88, 18.73) 0.002
Nausea 23/305 15/306 0.72 0% 1.59 (0.82, 3.10) 0.17
Vomiting 13/305 8/306 0.31 4% 1.64 (0.68, 3.97) 0.27

Abbreviations: Cl, confidence interval; OR, odds ratio.

All the studies included in our meta-analysis were clinical
Phase III trials, and all had a Jadad score of three or above
and were defined as high quality. The results of the present
meta-analysis reveal that there was an equivalent outcome in
OS and PFS between docetaxel and pemetrexed as first-line
treatment. There was also similar efficacy in terms of OS,
PFS, and ORR on NSCLC as second application. The result
is similar to several clinical trials.’*3® However, there was a
confusing result for efficacy when comparing docetaxel with
pemetrexed.’” A former randomized controlled trial pointed
out that histology subgroup is the important factor affecting
pemetrexed application. A more detailed subgroup analysis
might be carried out in the future to obtain a deeper insight
with further validation. In terms of subgroup analysis with
vinca alkaloid, docetaxel enhanced PFS and ORR signifi-
cantly and increased OS to some extent as first-line treat-
ment. However, there was no difference between docetaxel
and vinca alkaloid in second line. The result indicates that
docetaxel in first-line treatment but not in second line has a
better effect than vinca alkaloid.

Toxicity, associated with quality of life, is one of the most
crucial indexes in anticancer drugs. Most clinical studies
have been based on small samples, which are unable to offer

adequate statistical results for evaluating the actual safety
of these drugs. Several studies even produced conflicting
results, especially in aspects of their toxicities. For instance,
Klionsky et al reported that there was no significant differ-
ence in terms of thrombocytopenia between docetaxel and
pemetrexed; however, Sun et al reported docetaxel caused
a higher rate of thrombocytopenia.*®*° In order to obtain a
precise result, we only included large-sample Phase III tri-
als for toxicity assessment. It also led to anemia compared
with pemetrexed as the first-line treatment. However, there
was no difference between docetaxel and pemetrexed as the
second-line treatment. Therefore, there was no significant
difference in occurrence of neutropenia, thrombocytopenia,
leukopenia, and febrile neutropenia between docetaxel and
vinca alkaloid. Pemetrexed led to fewer occurrences of
neutropenia and febrile neutropenia than docetaxel. Also,
thrombocytopenia occurred less with docetaxel compared
with pemetrexed. Docetaxel led to no difference compared
with pemetrexed/vinca alkaloid in non-hematologic events.
However, docetaxel caused less diarrhea compared with
vinca alkaloid as first-line treatment.

According to the results of our study, docetaxel is a more
effective and safer agent as first-line therapy in NSCLC

Table 5 Comparison of grade 3/4 toxicity between docetaxel and vinca alkaloid as second-line treatment

Grade 3/4 toxicity symptom Docetaxel Vinca alkaloid OR (95% CI) P-value
Hematologic events
Neutropenia 82/277 90/274 0.86 (0.60, 1.23) 0.41
Anemia 8/277 20/274 0.38 (0.16, 0.87) 0.02
Thrombocytopenia 11277 6/274 0.16 (0.02, 1.35) 0.09
Leukopenia 591277 64/274 0.89 (0.59, 1.33) 0.56
Febrile neutropenia 131277 9/274 1.45 (0.61, 3.45) 0.40
Non-hematologic events
Diarrhea 51277 21274 2.50 (0.48, 13.00) 0.28
Nausea 31277 4/274 0.74 (0.16, 3.33) 0.69
Vomiting 31277 5/274 0.59 (0.14, 2.49) 0.47
Abbreviations: Cl, confidence interval; OR, odds ratio.
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compared with vinca alkaloid. As for second-line treatment,
docetaxel causes no effective difference except for lower
toxicity occurrence when compared with vinca alkaloid.
There was no difference in efficacy between docetaxel and
pemetrexed. However, docetaxel leads to a higher rate of
neutropenia and lower rate of anemia symptom compared
with pemetrexed in clinical application.

Certainly, there are several limitations in our study. First
of all, due to limited or missing data about subsets in current
trials, details such as nationality, sex, age, histology, and can-
cer stage were unable to be analyzed. Secondly, although doc-
etaxel and other anti-NSCLC drugs have already been widely
used as chemotherapy for advanced NSCLC, related random-
ized clinical trials seem to be limited. Finally, the quality
of included trials (five trials scored 3, two trials scored 4)
still needs further improvement.

Considering the limitations above, it is not easy to con-
trol many inherent factors associated with the studies of
interventions relating to docetaxel and other anti-NSCLC
drugs, hence the results of our review must be interpreted
with caution.

Conclusion

In terms of the effectiveness and safety on patients with
advanced NSCLC in first-line therapy, docetaxel leads to a
better result than vinca alkaloid. Docetaxel also causes lower
toxicity in second-line therapy compared with vinca alkaloid.
However, the differences in efficacy and safety between
docetaxel and pemetrexed are not obvious. Therefore, further
clinical study with more details, such as sex, age, histology,
and so on, should be considered for illustrating the differences
between these two drugs.
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