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BACKGROUND AND OBJECTIVES: As a vital chemotherapeutic modality, the clinical benefits of neoadjuvant
chemotherapy still remain uncertain and controversial. The purpose of this meta-analysis was to evaluate the
efficacy of neoadjuvant chemotherapy with a platinum-based regimen for patients with locoregional stage Ill or
IV squamous cell carcinoma of the head and neck.

DESIGN AND SETTING: Meta-analysis of randomized, controlled trials.

METHODS: Relevant randomized controlled trials (RCTs) were identified through systematic search and se-
lected according to the inclusion and exclusion criteria. Eligible RCTs were further analyzed by systematic
meta-analysis. Statistical analysis was performed by Review Manager 5.0.21.0 software.

RESULTS: A total of 6 RCTs were identified. Pooling effects revealed that there was no statistical significance
in locoregional recurrence [relative risk (RR)= 1.06; 95% CI (confidence interval= 0.91-1.24; P>.05], distant
metastasis (RR= 0.6; 95% Cl= 0.28-1.30; P>.05), disease-free survival (RR= 0.93; 95% Cl= 0.75-1.15; P>.05)
or overall survival (RR= 0.98; 95% Cl= 0.89-1.09; P>.05). More of the common hematological adverse effects
were reported with a cisplatin-based regimen. All the studies analyzed in this meta-analysis were individual
RCTs with adequate follow-up and relatively narrow confidence intervals, which were classified to the 1b level,
and this meta-analysis was classified to the 1a level, according to the Levels of Evidence (March 2009) of Oxford
Center for Evidence-based Medicine.

CONCLUSIONS: The meta-analysis indicates there is a non-significant difference between neoadjuvant che-
motherapeutic treatment and conventional locoregional modality for patients at high risk of recurrence, with
regard to overall survival, disease-free survival, distant metastases, and locoregional recurrence. However, well-
performed studies of identical platinum-based combinations as neoadjuvant chemotherapeutic regimen are
needed for further evaluation.

ead and neck squamous cell carcinomas
H(HNSCCS) are the eighth most common
cause of cancer deaths worldwide.! About

500000 cases of HNSCC are diagnosed worldwide an-
nually,® of which 60% patients are stage III or IV on
4

presentation,” with a high probability of recurrence.
Surgery with radiotherapy is the main modality for lo-

coregional treatment and is often followed by chemo-
therapy, especially for locally advanced stages, as adju-
vant treatment.” Nevertheless, the 5-year overall survival
rate for patients with advanced disease is no better than
50%, even with the combination of surgery, postopera-
tive radiotherapy and chemotherapy.® This poor prog-
nosis mostly attributes to suboptimal cancer control”
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and a low probability of successful salvage surgery.®

For patients with resectable disease, surgery with ra-
diotherapy is the conventional locoregional treatment,
which also reduces the risk of postoperative locoregional
recurrence. More recently, chemotherapy is incorporated
into the combined-modality treatment, particularly for
patients with clinical characteristics portending a high
risk of locoregional recurrence. Chemotherapy is capable
of improving the prognosis by three means: neoadjuvant
chemotherapy; concomitant or concurrent chemoradio-
therapy; and adjuvant chemotherapy, which is actually
not a curative treatment by itself.” Compared with the
other modalities, neoadjuvant chemotherapy has several
benefit potentials, such as demonstrating a higher organ-
preservation rate, facilitating surgical resection by con-
trolling primary tumor status and increasing the overall
survival rate theoretically by providing a better locore-
gional control. In a randomized controlled trial reported
by Lefebvre,'® the use of neoadjuvant chemotherapy fol-
lowed by radiation was conducize to larynx preservation
without jeopardizing survival,

In addition, there is overwhelming evidence confirm-
ing that a platinum-based regimen is the most common
and effective modality of treatment for HNSCC," yet
its toxicity and high cost, along with controversial over-
all survival, disease-free survival, distant metastases,
and locoregional recurrence, challenge its widespread
application. It is therefore important to clarify whether
neoadjuvant chemotherapy with a platinum-based regi-
men leads to clinical benefits, especially for patients in
advanced stage with poor prognosis. Additionally, con-
trolled trials with disparate results have created further
controversy about the difference between the addition
of neoadjuvant chemotherapy with a platinum-based
regimen and conventional therapy alone for patients
with advanced locoregional HNSCC. While Kohno'?
suggested improvement in locoregional control, other
investigators'®?1¢ found opposite results. While sev-

12,15,17-19

eral articles reported benefits in distant me-

tastasis, Richard' found it be insignificant, and while

12,13,19,20

certain trials indicated augmentation in overall

survival, others!#161821.22

supported the conventional lo-
coregional treatment. However, the population of each
study was too small to make a reliable conclusion with
statistical significance. These important trials presented
the feasibility and potential efficacy of neoadjuvant che-
motherapy with a platinum-based regimen for patients
with advanced HNSCC and provided a strong ratio-
nale for further study of these randomized controlled
trials (RCTs) with this approach. Thus to better under-
stand the discordant data and to gain insight into the
overall magnitude of the eflicacy of neoadjuvant che-
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motherapy to advanced HNSCC patients, we under-
took this systematic review with meta-analysis of the
updated literatures.

Literature-search strategy and data extraction
We conducted a systematic search, restricted to the
English language, using PubMed, limited to random-
ized controlled trials; MEDLINE (OVID: from 1950
to July 2009); Cochrane Central Register of Controlled
Trials (OVID: from 1980 to July 2009); EMBASE
(OVID: from 1980 to July 2009); and Web of Science
with Conference Proceedings (1898 to July 2009).
Article references were also searched for evidence rele-
vant to this meta-analysis. The study search of the elec-
tronic databases combined disease-specific terms with
treatment-specific terms. The following terms were
used as primary search items: “head and neck” or laryn-
geal or pharyngeal or oral or maxillofacial, carcinoma
or neoplasm or cancer or tumot, neoadjuvant or induc-
tion or preoperative. All terms were further expanded
to include all the secondary headings. Two authors, in-
cluding a professional librarian, retrieved the data inde-
pendently. For conflicting evaluations, a consensus was
reached following a discussion.

Study selection criteria

We evaluated potentially relevant reports by checking
their titles and abstracts and then procured the most
relevant publications for a closer examination. The
following criteria were used to include studies for the
meta-analysis:

1) The ofhcially published data were randomized
controlled trials. Phase T or II clinical trials were ex-
cluded. The papers clearly demonstrated the clinical
benefits of neoadjuvant chemotherapy with a platinum-
based regimen for advanced HNSCC patients.

2) Patients were eligible only if they were diag-
nosed previously as “untreated locoregional stage III
or IV squamous cell carcinoma of larynx, oral cav-
ity, oropharynx, hypopharynx, and maxillofacial sinus
without distant metastasis or locoregional recurrence.”
Nasopharyngeal carcinoma was excluded due to its
unique characteristics with regard to epidemiology, his-
tology and treatment methods.”® The carcinomas were
resectable or unresectable. Some clinical trials contain-
ing stage Il HNSCC patients were excluded.

3) Treatment arm was confined to neoadjuvant or
induction chemotherapy plus conventional locoregional
treatment (including surgery plus radiotherapy, surgery
or radiotherapy alone), and the control arm was conven-
tional locoregional treatment alone. Concurrent radio-
chemotherapy or adjuvant chemotherapy was excluded.
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4) A platinum-based regimen had to be adminis-
tered in a treatment arm.

5) The patient consent had to be obtained and the
outcomes of interest, including locoregional control,
distant metastases, disease-free survival, overall surviv-
al, adverse events or aspects related to prognosis, had to
be demonstrated as well.

6) Articles in English only were included.

The following criteria were used to exclude studies
from the meta-analysis:

1) Controlled trials that were not randomized.

2) The goals were obviously different from those of
the selected articles.

3) Insufhicient or unclearly described data used in
the calculation of the predetermined variables in the
meta-analysis.

4) Reviews and duplicate data were excluded.

5) Not published in English.

All papers were closely reviewed, both electronically
and manually, in accordance with the criteria stated
above for further meta-analysis. Each study was scru-
tinized with respect to its evaluation of toxicity effects
as well.

Statistical analysis

Once all the original studies were identified, the popu-
lation of the treatment and control arms, adverse events
and outcomes related to the prognosis were identified.
The methodological quality of the eligible studies was
assessed by the Jadad scoring method,* which graded
RCTs with a 5-point scale (1-2 points indicating trials
with low methodological quality; 3-5 points referring to
high-quality trials).?>* Data were obtained directly from
the articles or on the basis of the calculated percentages
of identified variables of individual studies. Otherwise,
we used the intention-to-treat method to analyze events
in both experimental and control arms. Cases of patients
who dropped out or were lost to follow-up were consid-
ered treatment failures, Provided that the clinical trials
were relatively homogeneous with regard to populations,
interventions and outcome of interest, pooling had stron-
ger power and improved the reliability and confidence
of the point estimates; hence we used this approach to
assess the efficacy of neoadjuvant chemotherapy. A chi-
square-based Q statistic test was performed to assess
heterogeneity”” Theoretically, if the database from each
article was homogeneous, a fixed-effects model was uti-
lized for the difference of variables was only caused by
sampling error; otherwise, a randomized-effect model
was preferred, which provided more conservative esti-
mates of treatment effects than the fixed-effects model.?®
For a more rigid comparison and necessary sensitivity
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analysis, we performed both models simultaneously in
this meta-analysis. Results were expressed in terms of the
relative risk (RR) with 95% confidence intervals (Cls),
which indicated that the experimental arm was better if
RR was <1.0. The primary endpoint assessed in this me-
ta-analysis was overall survival, and the minor outcomes
of interest consisted of locoregional recurrence, distant
metastasis, disease-free survival and chemotherapy-re-
lated adverse effects. Sensitivity analysis was performed
for the purpose of investigating the influence of one par-
ticular study on the stability of the pooled results; that
is, one study was focused upon at a time, and the com-
bined effect of the remaining studies was calculated. In
this meta-analysis, we performed a sensitivity analysis on
each predetermined variable, respectively, excluding stud-
ies with small populations, which had an influence on the
quality of the studies. Forest plots were constructed for
visual display of relative risk of an individual study;* if
necessary, a funnel plot was constructed to evaluate pub-
lication bias.*® All statistical analyses were performed
spontaneously using the Review Manager 5.0.21.0 soft-
ware, available through the Cochrane Collaboration.

RESULTS

Literature search and meta-analysis databases
The search strategy yielded 175 potential citations, from
which 22 original studies were identified as being po-
tentially appropriate for the meta-analysis (Figure 1).
Evaluation of these 22 studies found that 8 studies in-
cluded patients not only with stage III or IV disease
but also patients with stage II disease; 4 studies did not
cleatly describe the tumor status and there was lack of
information about the treatment of patients; one study
administered chemotherapeutic combinations other
than a platinum-based regimen, and two studies were
not published in English. Therefore, 7 studies were con-
sidered eligible for inclusion in the systematic review
and meta-analysis.!*'>!72*2! Among the 7 studies, data
from 2 studies'>'” had to be combined because the latter
reported continuous results of the previously published
article due to long-term follow-up.

Characteristics of RCTs

As highlighted in Table 1, the patients in the seven
studies had typical clinical characteristics. To be eligible
to participate in the RCTs, adult patients had histologi-
cally confirmed advanced (stage III or IV) squamous
cell carcinoma of the head and neck. Primary tumor
sites within the head and neck were well presented,

and all patients had advanced tumor stage. Most
RCTs!#245202L comprised patients with HNSCC of
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I'ule'nlin”)' relevant citations for
inclusion in the study (n=175}

97 citations exclouded

Review articles n=2
Experimenetal studies n=37
Inappropriate objectives n=62
Non-RCT n=7

Original studies retrievad for
more detailed evalisation

{n=60)

36 studies excluded
Inconsistent with inclusion
criteria n=32

Mon-RCT n=1

Inappropriate outcome n=2

Potentially appropriate RCTs
to beincuded in the

meta-analysis (n=22)

15 studies excluded

Inappropriate patients included n=8
Lack of information on patients n=4
Orther regimen n=1

Nen-English studies n=2

RCTs with effactive
information by eutcome
{n=7; data from 2 studies
combined)

Figure 1. Flow chart displaying the process of study selection for
the meta-analysis.

various primary tumor sites, including the oral cavity,
oropharynx, hypopharynx, larynx and maxillary sinus;
while patients involved in one RCT" all suffered from
laryngeal cancer. In all the RCTs, only one RCT™ re-
ported the differentiation status of HNSCC, which
revealed a more specific comparison as to the applica-
tion of neoadjuvant chemotherapy. In all eligible RCTs,
a cisplatin-based regimen was administered, except
for one RCT,* which was carboplatin-based. In four

trials’l}l‘ill

patients received both surgery and radio-
therapy as conventional locoregional treatment; and in
the remaining two RCTs, patients only underwent sur-

gery'? or radiotherapy® as the control arm.

Quality assessment of studies

The quality assessment for each paper was carried out
in accordance with the Jadad scale.** Overall scores
ranged from 2 to 3 out of a maximum of 5; among the
RCTs, four RCTs'*'*% received 2 points as all of them
illustrated in detail the reasons for the patients being
dropped out and lost to follow-up, and mentioned the

META-ANALYSIS PLATINUM-BASED REGIMENS

randomization without a precise random series; and
two RCTs"? received 3 points because both of these
further described the randomization. All RCTs execut-
ed randomization and illustrated the reasons for the
loss to follow-up, yet seldom mentioned double blind-
ing, which definitely lowered the quality of trials and
influenced the power of meta-analysis.

Test of heterogeneity

We analyzed the heterogeneity of eligible studies, and
the value of chi-square test was 7.96 with 5 degrees of
freedom (P>.05) in the meta-analysis of overall sur-
vival; 3.39 with 3 degrees of freedom (P>.05) in the
meta-analysis of locoregional recurrence; 9.69 with
3 degrees of freedom (P<.05) in the meta-analysis of
distant metastasis; and 3.65 with 3 degrees of freedom
(P>.05) in the meta-analysis of disease-free survival,
which indicated that data for the evaluation of over-
all survival, locoregional recurrence and disease-free
survival were homogeneous; in contrast, the data for
the evaluation of distant metastasis had significant
heterogeneity.

Quantitative data synthesis

For evaluation of the locoregional recurrence, the data
available for our meta-analysis were obtained from
four studies!>*®
controls, of which 134 experimental patients and 123

of 249 experimental patients and 238

controls appeared to have locoregional recurrence.
Only one RCT" reported a benefit with the addition
of neoadjuvant chemotherapy, and three RCTs showed
a negative result.>** However, the results of two of the
four RCTs were not statistically significant, and two
studies did not report the P value (Table 2). Since the
eligible data for locoregional recurrence appeared ho-
mogeneous (P>.05), we utilized a fixed-effects model
to evaluate the effect of neoadjuvant chemotherapy
in cases of locoregional recurrence. A random-effects
model was applied to compare the differences in the re-
sults between both models and to evaluate sensitivity.
As shown in Figure 2, the overall RR was 1.06 (95%
CI= 0.91-1.24) and the test for overall effect was 0.79
(P>.05) in the Mantel-Haenzal (M-H) fixed-effects
model; and the result from M-H random-effects model
was identical, which proved the homogeneity of the
studies statistically (data not shown). The RR of 1.06
indicated there was nearly no reduction; rather there
was 6% increase in the risk of locoregional recurrence
when neoadjuvant chemotherapy was added; and P
value indicated that there was no statistical significance
in locoregional recurrence in favor of patients who re-
ceived neoadjuvant chemotherapy versus those who re-
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Table 3. Sensitivity analysis of locoregional recurrence.*

. . Pooled
. Heterogeneity Relative
Excluding o effect,
Pvalue risk, 95% CI ST
1 1.06
Kohno et al. 34 (0.90-1.25) 166 (P=.51)
. “ 1.03
Richard et al. 34 (0.88-1.22) .39 (P=.69)

*Pooled relative risk and corresponding confidence interval after stepwise removal of
individual studies.

Table 4. Sensitivity analysis of distant metastasis.*

. . Pooled
. Heterogeneity,  Relative

Excluding e o effect,
Pvalue risk, 95% ClI oI

0.66 96

12

Kohno et al. = (0.29-1.53) (P=33)

. 0.47 459

14
Richard et al. = (0.34-065)  (P<.00001)

*Pooled relative risk and corresponding confidence interval after stepwise removal of
individual studies.

Table 5. Sensitivity analysis of disease-free survival.*

. . Pooled
. Heterogeneity Relative
Excluding N . o effect,
Pvalue risk, 95% CI T
. " 1.00
Richard et al. 40 (0.77-1.29) .02 (P=.99)
. 2 0.88
Tejedor et al. 24 (0.68-1.14) .96 (P=.34)

*Pooled relative risk and corresponding confidence interval after stepwise removal of
individual studies.

Table 6. Sensitivity analysis of overall survival *

. . Pooled
conang Py, _foe (i
Kohno et al.” 12 I 1]
Maipang et al.?! .22 (0_801'?16_13) .53 (P=.59)
Richard et al." 30 st TO(P=48
Tejedor et al.? .09 (0.812.?12.26) .18 (P=.85)

*Pooled relative risk and corresponding confidence interval after stepwise removal of
individual studies.

ceived locoregional treatment alone. Results were simi-
lar when two RCTs'>'* with smaller populations were
assessed, respectively, for sensitivity analysis, as shown

in Table 3.
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Distant metastasis

Data for the analysis of distant metastasis was extracted
from four RCTs,'*?® from which three RCTs'"' in-
dicated that adding neoadjuvant chemotherapy had a
positive effect on preventing distant metastasis when
compared with locoregional treatment alone; and one
RCT™" had a negative result without statistical signifi-
cance. Owing to the significant heterogeneity of the ef-
fect of neoadjuvant chemotherapy in distant metastasis
across these trials (y?= 9.69 with 3 degrees of freedom;
P=.02), we used the preferred random-effects model to
calculate pooled relative risk,’" as the random-effects
model provides a more conservative estimate by incor-
porating both intra- and inter-study variation,’® and a
fixed-effects model was also applied for comparison.
On the basis of the random-effects model, as shown
in Figure 3, the pooled RR was 0.6 (95% CI= 0.28-
1.30) and the test for overall effect was 1.30 (P>.05),
which indicated the administration of neoadjuvant che-
motherapy could reduce the risk of distant metastasis
by 40%, yet it had no statistical significance (P>.05).
On the basis of the fixed-effects model, RR was 0.54
(95% CI= 0.40-0.73; P<.0001). This difference in RR
further confirmed the heterogeneity among the studies,
since both fixed-effects and random-effects RR would
be identical in an analysis of homogeneous studies.”
Through sensitivity analysis of the distant metastasis,
we excluded two RCTs'" with smaller populations,
respectively, and observed that in the condition of ex-
cluding one particular RCT," the data turned homoge-
neous; the pooled relative risk had positive 95% confi-
dence interval (0.34-0.65), and the overall effect became
statistically significant (P<.00001) (Table 4).

Progression-free survival and disease-free survival

Only one trial reported progression-free survival as
an outcome of interest'? (Table 2). The 5-year pro-
gression-free survival for the patients in neoadjuvant
chemotherapy arm was 83%, while it was 53% in the
locoregional treatment arm; however, the difference
was not significant (P>.05) in favor of neoadjuvant
chemotherapy. Four trials reported results of disease-
free survival,®>? of which two RCTs">? favored the
addition of neoadjuvant chemotherapy, while others'*"*
supported conventional treatment. A statistically sig-
nificant difference in disease-free survival between the
neoadjuvant chemotherapy arm and locoregional treat-
ment arm was illustrated in one RCT,** with the result
favoring locoregional treatment (P=.02), while two
RCTs"™? revealed no statistically significant difference
and one RCT" did not report a P value. With homo-

geneous data across the trials as shown in Figure 4, the
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pooled RR was 0.93 (95% CI=0.75-1.15) and the ovet- —
. .. . . o S
all effect was 0.68, there being no statistical significance =
. = o o o o ¢ o w1
(P>.05) in the fixed-effects model. The random-effects S s
.. =)
model presented similar results (data not shown), and g
the results were also similar in the sensitivity analysis =
1 O
when two smaller RCTs'"*? were excluded (‘Table 5). o o e o
== = ° =Z ° =z =
o O
S8
. 3
Overall survival =
All included studies reported data of overall survival =
o
(Table 2). Only one RCT™ demonstrated a signifi- = N o o = = o
. . . . > = =z =2
cant difference in overall survival (P=.006), in favor of o« 2
patients who only received conventional locoregional =
treatment when compared with patients treated with © —
. ) 23
neoadjuvant chemotherapy (neoadjuvant arm versus et < o © 5 o o
. o 0 =
conventional arm 69% vs. 84%), whereas others re- Ss
ported there was an insignificant difference in overall
survival between the two treatment arms. Among the L B2
other five RCTs, three RCTs'>'7% revealed the results 2 Es = o = o <«
- . . ® 9 ES ™~ = =
with regard to effect favored adding neoadjuvant che- 3 22
. ’ . S Ea
motherapy, and the improvement in overall survival z
ranged from 10% to 21%; in contrast, the remaining S om <
. - =2c £
two RCTs"?! favored locoregional treatment alone. In 2 E ﬂgﬂ_;@ ~ o o w| 2
. . = ~ =
all six RCTs, 298 patients of the treatment arm and 279 S E s B
. . S <
patients of the control arm were eligible for the meta- e
. . =
analysis. All the data for assessment of overall survival S g
. . @ 2 .
were extracted from the actual values in the published =23 ~ o &% &K o w| B8
. . . . . - = ‘o
articles. Across all the trials, no RCT with significant 2 28
. = ° 3
heterogeneity was detected, and the pooled RR was E =
= o
0.98 (95% CI= 0.89-1.09) on the basis of a fixed-effects S g2
model, which indicated a 2% relative reduction in the E . o o «~| £2
o>
risk of death when neoadjuvant chemotherapy was add- e e
. < = 2
ed to locoregional treatment; however, the results were =2
.. . . =
not statistically significant (P>.05) (Figure 5). For a 2 88
. ) == PR
more scrupulous comparison, we conducted a random-  Z a EE| o o £ o o <| S5
. .. © T g8
effects model as well, the results of which also indicated 5 =i s 5
.. . . £ § <
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Figure 5. Pooling effect of overall number of deaths with fixed-effect model

ed for that outcome, and three RCTs did not report P
values for that outcome.

Toxicity

The common acknowledged adverse events related
to neoadjuvant chemotherapy are listed in Table 7.
Statistical comparisons were not reported. Generally,
the cisplatin-based regimen had the most common
hematological adverse effects like anemia, leucopenia
and thrombocytopenia, followed by mucositis or stro-
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matitis and nausea and vomiting; comparing with other
cisplatin-based combinations, the regimen of cisplatin
plus fluorouracil had the trend of more severe nausea,
vomiting and digestive tract events (‘Table 7), yet it had
better chemotherapeutic response, including complete
response and partial response (Table 2). Two RCTs">
reported chemotherapy-related deaths, in both of which
cisplatin plus bleomycin and methotrexate were used.

DISCUSSION

Since the stage of HNSCC and the regimen of neoad-
juvant chemotherapy have direct influence on clinical
eflicacy, we performed a stringent selection of publica-
tions considering both these two aspects, for an accu-
rate clinical evaluation. Evidence from 6 randomized
controlled trials investigating 517 patients revealed that
the addition of neoadjuvant chemotherapy to conven-
tional locoregional treatment, including surgery with
or without radiotherapy, resulted in no statistically sig-
nificant improvement in overall survival, locoregional
recurrence and disease-free survival in previously un-
treated locoregional stage III or IV HNSCC patients.
This estimate was based on both the fixed-effects
model and a more conservative random-effects model
of pooled relative risk, which incorporated both inter-
study and intra-study variation in the model, and the
conclusions made from both models were coherent,
Pooling of published data from the RCTs identified
the results, and the progression-free survival from one
RCT"* was consistent with the findings. Further, sen-
sitivity analysis of locoregional recurrence, disease-free
survival and overall survival also demonstrated similar
results when smaller RCTs with impact on the quality
of studies were stepwise removed from the database for
meta-analysis. The results indicated that the relative
risk was not unduly influenced by any single study, but
was moderately sensitive to each of them based on the
percentage effective weights.

However, we observed that the data for the analysis
of distant metastasis were statistically significantly het-
erogeneous in the test of heterogeneity. The preferred
random-effects model was assessed to analyze the data,
and fixed-effects model was applied to compare the dif-
ference between the results of two models. The pooled
result by random-effects model indicated that there was
no significant difference in distant metastasis between
the neoadjuvant chemotherapy arm and conventional lo-
coregional treatment arm. Nevertheless, the overall effect
showed an opposite result when one RCT™ with small
population was removed in the sensitivity analysis; on
the contrary, the pooled result indicated stability when
the other smaller RCT"was removed from the database.
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Each study in the meta-analysis of distant metastasis
contributed significantly to the pooled relative risk by
random-effects model, and the percentage weight of in-
dividual studies on the overall effect ranged from 6.1% to
42.3% (Figure 3), which indicated that without unduly
influencing the overall effect, this pooled RR is a reason-
able estimate of all the studies included in this meta-anal-
ysis. Three studies’> had positive confidence intervals;
but since all of the 4 RCTs had significant weight on
the overall model, removal of any positive study should
result in the loss of significance in the confidence inter-
vals of the pooled RR. Yet since only one RCT" had a
negative effect while the other three RCTs'>"*" all dem-
onstrated a positive effect, removal of this one' led to
a statistically significant overall effect (P<.00001) and
positive confidence interval (0.34-0.65), which could
be an explanation for heterogeneity with respect to sta-
tistics. Moreover, from the clinical characteristics of the
eligible patients (Table 1), we observed that all patients
included in the negative RCT' had only the larynx as the
primary tumor site; in contrast, others'>"*** consisted of
HNSCC patients with the primary site in the oral cavity,
oropharynx, hypopharynx, larynx and maxillary sinus.
Although the histopathological diagnosis confirmed all
eligible patients were suffering from squamous cell carci-
noma, the primary sites being different might be a reason
for heterogeneity in assessment of distant metastasis;
however, further investigations are needed to evaluate the
validity of this reason. Varying clinical characteristics of
eligible patients in RCTs and the relative shorter-term
follow-up of 2 years might lead to the variation in RR,
which might result in a positive effect compared to oth-
ers in distant metastasis (Table 2). Further, the sample
size of the clinical trials could also contribute to the sta-
tistically insignificant overall effect in the random-effects
model. the RCTs might be too underpowered to dem-
onstrate positive results. However, from RCTs'*"*** in
which suffered from HNSCC at various primary sites,
we could see the trend of the advantage of neoadjuvant
chemotherapy with platinum-based regimen in improv-
ing distant metastasis, which was also consistent with the
previous findings of Pignon.®

In all 6 RCTs, some evidence was worth paying
more attention to. Two trials revealed statistically sig-
nificant results; one indicated an improvement in terms
of reducing distant metastasis,'”” which was convincing
evidence from a large population and long duration of
follow-up; the other showed the advantage of conven-
tional locoregional treatment in overall survival with
statistical significance,'* although the sample size was
very small. The comparison between neoadjuvant che-
motherapy and locoregional treatment alone for locore-
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gional stage III or IV HNSCC was best demonstrated
in two randomized trials, both of which had a relatively
larger sample size and were more compelling.’*'” Of the
two RCTs, both experimental arms employed neoadju-
vant chemotherapy plus a comprehensive conventional
locoregional modality, including surgery and radiother-
apy, and both carried out long-term follow-up: one was
10 years'; the other had median follow-up of 5 years.”®

Despite all this evidence, some fundamental issues re-
main unresolved due to the various combinations of che-
motherapeutic pharmaceuticals. Administrating differ-
ent platinum-based regimens meant a variability in doses
and chemotherapeutic response, and also the severity
of chemotherapy-related adverse effects. In the eligible
studies, the complete chemotherapeutic response ranged
from 19% to 39%, and partial response ranged from
23% to 53.3% with regard to various platinum-based
regimens. However, better sensitivity to chemotherapy
did not lead to higher overall survival.'"* Moreover, two
RCTs"? reported deaths attributable to treatment in
4% to 5% of the patients receiving neoadjuvant chemo-
therapy. Even though the RCTs showed that the worse
the adverse effects were the better was the response to
chemotherapy, the correlation between certain outcomes
(such as overall survival, locoregional recurrence, distant
metastasis) and a particular platinum-based combina-
tion is still uncertain. A previous meta-analysis® revealed
a small but significant benefit in reducing distant metas-
tasis and improving the overall survival with the cisplatin
and fluorouracil regimen, but the eligible patients in the
meta-analysis were not restricted to those in advanced
stage III or IV with a poorer prognosis. Since the thera-
peutic effects could be alterable because of difference in
clinical status, the eflicacy of certain platinum-based regi-
mens for advanced HNSCC patients remains a concern.

One of the strengths of this meta-analysis is the
distinctive analysis of individual studies and the reli-
able and stable results with regard to the pooled effects,
which were further confirmed in the sensitivity analysis.
Despite this robustness of pooled relative risk, the limi-
tations of the present meta-analysis of published data
are well recognized.*® It is possible that some related or
unpublished studies which might meet the inclusion
criteria were missed, leading to inevitable biases in the
results. A funnel plot was not created for evaluating the
publication bias because there is lack of efficacy when
the number of studies is small,>*® but publication bias
might still exist. Although our results are primarily
based on homogeneous RCTs with adequate follow-
up and would further remind surgeons to consider the
magnitude of the overall benefits in disease control,
overall survival and toxicity, this meta-analysis is still
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limited by lack of power, with small numbers of patients
and poorer quality based on the Jadad scale.

In conclusion, this meta-analysis revealed that there
were insignificant effects in applying neoadjuvant che-
motherapy with platinum-based regimens for the pur-
pose of achieving better locoregional or distant dis-
ease control or survival outcomes in comparison with
conventional locoregional treatment, with respect to
HNSCC patients with locoregional advanced stage
IIT or IV, who were at a high risk of recurrence due to
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