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ABSTRACT

Background. Three-weekly high-dose cisplatin (100 mg/m2) is
considered the standard systemic regimen given concurrently
with postoperative or definitive radiotherapy in locally
advanced squamous cell carcinoma of the head and neck (LA-
SCCHN). However, due to unsatisfactory patient tolerance, vari-
ous weekly low-dose schedules have been increasingly used in
clinical practice. The aim of this meta-analysis was to compare
the efficacy, safety, and compliance between these two
approaches.
Materials and Methods. We systematically searched litera-
ture for prospective trials of patients with LA-SCCHN who
received postoperative or definitive conventionally fractio-
nated concurrent chemoradiation. Radiation doses were
usually 60–66 gray (Gy) in the postoperative setting and 66–
70 Gy in the definitive setting. Standard, three-weekly high-
dose cisplatin (100 mg/m2, 3 doses) was compared with the
weekly low-dose protocol (�50 mg/m2, �6 doses). The pri-
mary endpoint was overall survival. Secondary outcomes
comprised response rate, acute and late adverse events,
and treatment compliance.

Results. Fifty-two studies with 4,209 patients were included in
two separate meta-analyses according to the two clinical set-
tings. There was no difference in treatment efficacy as measured
by overall survival or response rate between the chemoradiation
settings with low-dose weekly and high-dose three-weekly cis-
platin regimens. In the definitive treatment setting, the weekly
regimen was more compliant and significantly less toxic with
respect to severe (grade 3–4) myelosuppression (leukopenia
p 5 .0083; neutropenia p 5 .0024), severe nausea and/or vomit-
ing (p < .0001), and severe nephrotoxicity (p 5 .0099). Although
in the postoperative setting the two approaches were more
equal in compliance and with clearly less differences in the
cisplatin-induced toxicities, the weekly approach induced more
grade 3–4 dysphagia (p 5 .0026) and weight loss (p < .0001).
Conclusion. In LA-SCCHN, current evidence is insufficient to
demonstrate a meaningful survival difference between the two
dosing regimens. Prior to its adoption into routine clinical prac-
tice, the low-dose weekly approach needs to be prospectively
compared with the standard three-weekly high-dose schedule.
The Oncologist 2017;22:1056–1066

Implications for Practice: Given concurrently with conventional radiotherapy in locally advanced head and neck cancer, high-dose
three-weekly cisplatin has often been replaced with weekly low-dose infusions to increase compliance and decrease toxicity. The
present meta-analysis suggests that both approaches might be equal in efficacy, both in the definitive and postoperative settings,
but differ in toxicity. However, some toxicity data can be influenced by unbalanced representation, and the conclusions are not
based on adequately sized prospective randomized studies. Therefore, low-dose weekly cisplatin should not be used outside clinical
trials but first prospectively studied in adequately sized phase III trials versus the high-dose three-weekly approach.
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INTRODUCTION

For the past 3 decades, cisplatin has been used in the manage-
ment of locally advanced squamous cell carcinoma of the head
and neck (LA-SCCHN) to enhance the tumoricidal activity of
irradiation. Among various proposed treatment schedules, dif-
fering in frequency, dose, and route of administration, there is
level 1 evidence for a significant improvement in locoregional
control and/or overall survival achieved by three-weekly high-
dose intravenous cisplatin given concurrently with conventional
external beam radiotherapy compared with radiotherapy
alone. The supporting data originate from four large random-
ized phase III trials investigating the role of cisplatin in both the
definitive and postoperative settings [1–4]. Despite the indispu-
table benefits, high rates of severe acute and late adverse
events remain areas of concern. Due to unacceptable systemic
and mucosal toxicities reported in these studies, up to almost
40% of patients could not tolerate all three planned cycles of
high-dose cisplatin. The registered percentages of severe acute
myelosuppression and mucositis ranged from 16–47 and from
30–44, respectively. Moreover, a 2013 update of the Intergroup
Radiation Therapy Oncology Group 91-11 trial, evaluating the
contribution of cisplatin added to radiation therapy for larynx
preservation, revealed a 10-year cumulative rate of grade 3–5
late toxicity of 33%. Alarmingly, a substantially higher incidence
of deaths unrelated to larynx cancer occurred in the concomi-
tant study arm of that latter study [5].

Consequently, there have been growing efforts to reduce
the treatment-related complications without compromising
high anticancer activity. Apart from refinements in radiation
delivery techniques, the modifiable parameters of single-agent
regimens include peak dose, cumulative dose, and the corre-
sponding dose intensity calculated usually per week. Prolonga-
tion of infusion (to 8 or 24 hours) or giving the total cisplatin
dose of 100 mg/m2 over 5 consecutive days in a 21-day cycle,
used as a standard in testicular cancer, results in less toxicity
[6]. Furthermore, in a randomized trial in patients with non-
small cell lung cancer comparing low-dose daily cisplatin or
weekly cisplatin during radiation versus radiation alone, the
daily schedule proved to be superior in terms of local control
and survival [7]. Recently, a systematic review pointed out a sig-
nificant association between total cisplatin dose and overall
survival in SCCHN [8]. Here, although the optimal exposition to
cisplatin has not been defined yet, cumulative doses of above
200 mg/m2 seem to produce sufficient therapeutic effect, par-
ticularly in human papillomavirus-negative tumors [9–12].
Mathematically, splitting high-dose cisplatin into several lower-
dose infusions may provide adequate active drug exposure, but
it is currently unclear whether such adjustments reduce dam-
age to healthy tissues and are biologically effective enough in
SCCHN. The observed final half-life values of the free platinum
species, ranging from 26.0–78.8 minutes, after cisplatin infu-
sions of different durations generate uncertainty about the
optimal time interval between cisplatin administration and the
radiation [13]. However, considering that the cytotoxic effects
of cisplatin probably result from induction of apoptosis follow-
ing replication disruption, the long-term stability of its DNA-
adducts, found to be at least 3 days at 378C in in vitro studies,
may represent a more acceptable rationale for translational
applications [14, 15]. Further studies seem warranted in that
respect.

Without any support from large comparative phase III trials,
weekly low-dose cisplatin regimens have gradually gained clini-
cal acceptance, replacing the standard, three-weekly schedule
at some institutions. The theoretical background for such a
quiet paradigm shift relies on the assumptions that low-dose
cisplatin given weekly compared with high-dose cisplatin given
three-weekly has a superior capacity to (a) increase treatment
compliance while maintaining dose intensity and avoiding
unscheduled interruptions of radiotherapy [16, 17]; (b) reduce
chemotherapy-related acute and late side effects without jeop-
ardizing outcome [18]; (c) facilitate dose adjustments according
to changes in patient’s condition and enable timely discontinu-
ation of treatment if unexpected toxicity develops [19, 20]; (d)
enhance radiosensitization of the tumor and possibly also
decrease the risk of developing radio-resistance [18, 21–23]; (e)
demonstrate a similar survival benefit over radiotherapy alone
in non-nasopharyngeal SCCHN as seen in nasopharyngeal and
uterine cervical cancers treated with weekly cisplatin-based
chemoradiation [24, 25]; and (f) lower costs and optimize logis-
tical requirements for outpatient administration [26]. However,
a need for caution before adopting low-dose weekly cisplatin
as a treatment standard was expressed at the 2015 Annual
Meeting of the American Society of Clinical Oncology, based on
the data presented from the Longitudinal Oncology Registry of
Head And Neck Carcinoma byWong et al., suggesting that a sig-
nificantly higher total cumulative dose with the high-dose regi-
men versus low-dose weekly regimen could be reached with
potential impact on overall survival [27].

As outlined above, the level of evidence for the use of
weekly cisplatin in LA-SCCHN is limited at this time. Neverthe-
less, in view of the increasing number of individual studies with
small sample sizes and equivocal results, a systematic review is
warranted to justify or oppose the strengthening position of
this administration schedule in clinical practice. To address this
issue, we performed a systematic review and meta-analysis of
aggregate data from prospective trials and compared the effi-
cacy, toxicity, and compliance of low-dose cisplatin given once a
week during external beam irradiation with the standard,
three-weekly schedule for treatment of LA-SCCHN.

MATERIALS AND METHODS

Search Strategy and Selection Criteria
This systematic review and meta-analysis complies with the
Preferred Reporting Items for Systematic Reviews and Meta-
Analyses guidelines [28]. A comprehensive search from the
National Library of Medicine for full-text articles published
in print or online up to December 1, 2015, was carried out
to identify prospective studies of patients with LA-SCCHN
(stage III–IVB) who received concurrent chemoradiation
either in the definitive setting as first-line treatment with
curative intent or postoperatively after curative resection of
treatment-na€ıve tumors. Trials employing only convention-
ally fractionated radiotherapy schedules were eligible. The
conventional fractionation of definitive radiotherapy con-
sists of standard 2 gray (Gy) daily fractions delivered from
Monday to Friday over 7–7.5 weeks to a total dose of about
70 Gy, which is reduced to 60–66 Gy given over 6–6.5 weeks
in the adjuvant setting. We compared two concurrent
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single-agent cisplatin regimens. In the standard, three-
weekly high-dose protocol, cisplatin at a dose of 100 mg/m2

was administered on days 1, 22, and 43 (alternatively 2, 23,
44), whereas the weekly schedules were defined by a dose
not exceeding 50 mg/m2 and given for at least six treatment
cycles.

The following keywords and their combinations were used
for the computer-aided literature search: “cisplatin,” “head and
neck/oral cavity/pharynx/larynx,” “chemoradiotherapy/chemo-
radiation,” and “radiotherapy/radiation” (for detailed search
strategy see supplemental online Appendix A). The language
was restricted to English. After screening the results by title and
abstract, studies of potential relevance were retrieved for full-
text assessment. Articles were excluded if they met any of the
following criteria: (a) retrospective studies; (b) updates and
additional investigations of previously reported patient popula-
tions, which did not add substantial new information on efficacy
or safety; (c) altered fractionated radiotherapy and/or induction
chemotherapy being part of the treatment protocol in more
than 25% of study subjects; (d) cisplatin administered at differ-
ent time intervals (e.g., daily), doses (e.g., 75 or 80 mg/m2), or
by any route other than intravenously (e.g., intra-arterially); (e)
neither efficacy nor toxicity data (according to standard scoring
systems and scales) reported; (f) incomplete specification of
treatment schedule or more than 25% of subjects received an
alternative treatment schedule (e.g., in terms of fractionation or
cisplatin dose); (g) head and neck cancer subsites other than
oral cavity, oropharynx, larynx, and hypopharynx (e.g. nasophar-
ynx, salivary glands) were designated as primary tumor loca-
tions and/or presence of recurrent tumors in more than 50% of
the study population; (h) cisplatin was combined with other
drugs (i.e., antineoplastic agents or hypoxic modifiers) in more
than 25% of study subjects; (i) chemoradiotherapy was deliv-
ered in combination with hyperthermia.

Data Extraction
The specific data items extracted from eligible studies included
(a) study characteristics (first author, year of publication, study
design, study arms in the case of a randomized trial); (b) the
accrual period; (c) study population (number of patients in the
intention-to-treat population, number of patients started on
planned therapy, number of oropharyngeal cancer cases); (d)
information on radiotherapy (planned and given total doses to
the primary tumor, compliance, duration); (e) characteristics of
the weekly and three-weekly cisplatin administration (treat-
ment schedule, planned and given cumulative dose, proportion
of patients who received all planned cycles and those who
received a cumulative dose of at least 200 mg/m2); (f) adverse
events (number of patients evaluable for acute toxicity,
selected acute grade 3–4 side effects during chemoradiother-
apy, toxic deaths, number of patients evaluable for late toxicity,
selected late side effects); (g) 30-day mortality; (h) response
rate (number of evaluable patients, overall response, complete
response); and (i) survival outcome (number of evaluable
patients, disease-free survival, locoregional control, overall sur-
vival, duration of follow-up). Where insufficient data were pro-
vided in the published reports, we attempted to retrieve them
directly from the investigators.

In studies in which data were available from both an
independent review and the investigators, we opted for the
investigator-based assessment unless otherwise stated. If
information on nausea and vomiting were provided sepa-
rately, the higher of these two figures was quoted and
included in the meta-analysis. If the rate of neutropenia
equaled zero, the rate of febrile neutropenia was also
deemed zero. If the rate of hematologic toxicity equaled
zero, the rates of anemia, thrombocytopenia, neutropenia,
and febrile neutropenia were also deemed zero. In both
meta-analyses, the numbers of patients eligible for response,

Figure 1. Flow chart of study selection.
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toxicity, or survival were used for the statistical testing. Toxic
deaths and 30-day mortality were linked to populations eligi-
ble for acute toxicity.

Outcomes
The primary outcome measure was overall survival. Secondary
outcomes comprised overall and complete response rates,

grade 3–5 acute adverse events, grade 1–4 late toxicity, and
treatment compliance.

Statistical Analysis
Separate meta-analyses were performed for the two settings,
that is, the postoperative and definitive chemoradiation
groups. To assess differences in study characteristics,

Table 1. Postoperative concurrent chemoradiotherapy—compliance and toxicity

Weekly cisplatin (n 5 3) Three-weekly cisplatin (n 5 6)

Characteristic
Number of
studies

Percentage
(95% CI)

Number of
studies

Percentage
(95% CI) p value

Proportion of oropharynx cancer 3 0.20 (0.08; 0.42) 6 0.23 (0.13; 0.37) .7658

RT completed without
interruption

2 0.67 (0.07; 0.98) 0 N/A

RT completed as prescribed 3 0.93 (0.86; 0.97) 4 0.90 (0.86; 0.93) .4017

Received all planned cycles 2 0.71 (0.45; 0.88) 5 0.64 (0.59; 0.70) .5747

Received at least 200 mg/m2 1 0.62 (0.42; 0.79) 2 0.77 (0.47; 0.93) .3742

Received at least 2 3 100 mg/m2 0 N/A 5 0.88 (0.79; 0.93)

Weekly cisplatin (n 5 3) Three-weekly cisplatin (n 5 6)

Toxicity
Number of
studies

Percentage
(95% CI)

Number of
studies

Percentage
(95% CI) p value

Acute toxicity (grade 3–4)

Anemia 2 0.03 (0.01; 0.12) 4 0.06 (0.01; 0.26) .5779

Thrombocytopenia 1 0.02 (0.00; 0.25) 2 0.02 (0.00; 0.12) .9730

Leukopenia 1 0.12 (0.04; 0.32) 4 0.19 (0.09; 0.34) .5265

Neutropenia 3 0.09 (0.05; 0.16) 4 0.14 (0.08; 0.24) .2475

Febrile neutropenia 0 N/A 2 0.02 (0.00; 0.12)

Mucositis/stomatitis 3 0.51 (0.18; 0.83) 5 0.37 (0.23; 0.53) .5070

Xerostomia 0 N/A 4 0.04 (0.01; 0.13)

Dysphagia (pharynx/esophagus) 1 0.54 (0.35; 0.73) 6 0.20 (0.12; 0.32) .0026

Nausea/vomiting 3 0.16 (0.08; 0.30) 6 0.10 (0.06; 0.18) .3202

Weight loss 1 0.21 (0.11; 0.36) 1 0.03 (0.01; 0.05) <.0001

Anorexia 0 N/A 2 0.12 (0.01; 0.75)

Laryngeal toxicity 1 0.04 (0.01; 0.24) 4 0.03 (0.01; 0.08) .8242

Nephrotoxicity 2 0.02 (0.00; 0.10) 4 0.03 (0.01; 0.05) .5722

Neurotoxicity 0 N/A 1 0.05 (0.03; 0.09)

Ototoxicity 1 0.02 (0.00; 0.25) 2 0.02 (0.00; 0.12) .9730

Skin toxicity 2 0.12 (0.06; 0.21) 6 0.06 (0.03; 0.12) .1503

Diarrhea 1 0.02 (0.00; 0.12) 2 0.01 (0.01; 0.02) .6371

Constipation 1 0.02 (0.00; 0.12) 2 0.01 (0.00; 0.03) .4439

Infection 0 N/A 2 0.11 (0.03; 0.31)

Mortality

Toxic deaths during CRT or
within 30 days after completion

1 0.01 (0.00; 0.13) 4 0.02 (0.01; 0.06) .5371

30 day mortality during CRT or
within 30 days after completion

0 N/A 0 N/A

Late toxicity

Overall prevalence (grade 3–4) 1 0.20 (0.09; 0.38) 3 0.14 (0.04; 0.37) .5938

Xerostomia (grade 1–2) 1 0.40 (0.27; 0.53) 2 0.81 (0.22; 0.98) .1918

Xerostomia (grade 3–4) 1 0.02 (0.00; 0.12) 3 0.04 (0.02; 0.07) .5044

Dysphagia (grade 3–4) 1 0.11 (0.05; 0.23) 3 0.09 (0.06; 0.13) .5622

Subcutaneous fibrosis (grade 3–4) 2 0.05 (0.01; 0.23) 2 0.03 (0.01; 0.13) .6363

Bolded values indicate parameters with significant differences between the two arms.
Abbreviations: CI, confidence interval; CRT, chemoradiation; N/A, not available; RT, radiotherapy.
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compliance, and early and late toxicity between weekly and
three-weekly regimens, a random effects meta-analysis for pro-
portions was used. Overall proportions and their 95% confi-
dence intervals (CI) were reported. The p values were
calculated based on the between subgroups heterogeneity
statistic.

Furthermore, multivariate random-effects models were
used for joint analysis of the survival proportions reported at
multiple time points [29]. No individual patient data were avail-
able, so survival probabilities and their standard errors were
extracted for each of the included studies based on reported
numbers and Kaplan-Meier curves. To be able to analyze sur-
vival probabilities using linear modelling, a ln(–ln) transforma-
tion of the probabilities was performed. Together with a
natural log-transformation of the covariate (i.e., ln[year]), this
allows interpretation of the covariate effects as hazard ratios in
a Cox model. The fixed effects in the model were ln(year),
group (weekly versus three-weekly), and interaction ln(year) x
group. A study-specific intercept and slope ln(year) were added
as random effects. Overall mean estimated survival curves are
plotted.

All statistical analyses were performed using R version 3.2.2
(R Foundation for Statistical Computing, Vienna, Austria, http://
www.R-project.org) and SAS software version 9.4 (SAS Institute
Inc, Cary NC USA, http://www.sas.com).

RESULTS

The flow diagram for study selection is detailed in Figure 1.
Fifty-two prospective trials with 4,209 patients, treated with
radiation and single-agent concurrent cisplatin, were included
in two separate meta-analyses comparing weekly versus three-
weekly cisplatin schedules in the settings of postoperative
(three vs. six studies, respectively, and two relevant study
updates) and definitive radiotherapies (14 vs. 25 studies; two
relevant study updates) [1–4, 30–76]. There were 34 random-
ized trials (excluding the study updates), of which 11 compared
chemoradiotherapy with radiotherapy; five explored targeted
agents (lapatinib, gefitinib, erlotinib, panitumumab) combined
with either cisplatin-based chemoradiotherapy or radiotherapy
alone; four explored other cytotoxic drugs (vinorelbin, pacli-
taxel, 5-fluorouracil) combined with either chemoradiotherapy
or radiotherapy alone; seven investigated supportive care
drugs, measures, or radiosensitizers (trolamine emulsion, Lacto-
bacillus brevis CD2 lozenges, tirapazamine, palifermin, low-level
laser therapy, bioadhesive chlorhexidine gel) added to chemo-
radiotherapy; four compared different chemoradiation sched-
ules (concurrent vs. sequential, conventional vs. altered
fractionation) and routes of cisplatin administration (intrave-
nous vs. intra-arterial); and in two studies, induction chemo-
therapy was tested prior to chemoradiation [1–4, 30, 37, 40,
42–44, 46, 47, 49–51, 55, 57, 61–76]. Only one small random-
ized trial compared weekly versus three-weekly chemoradia-
tion for postoperative LA-SCCHN, and the data were used in
both meta-analyses accordingly [33]. The supplemental online
Tables 1–12 summarize efficacy and safety outcomes as well as
characteristics of all trials included in the meta-analyses. In
addition, they contain information on the applied adjuvant sys-
temic treatments and neck dissections from six studies in which
definitive chemoradiation was given first.

Postoperative Chemoradiotherapy
Between the weekly and three-weekly arms, no differences in
study characteristics concerning the number of oropharyngeal
cancer cases, radiotherapy completion (as prescribed), and pro-
portions of patients who received all planned cycles of cisplatin
(71% vs. 64%, respectively) or a cumulative dose of at least
200 mg/m2 could be observed in the postoperative setting. The
studies did not provide sufficient data for analysis of radiother-
apy completion without interruption. Regarding toxicity, acute
grade 3–4 dysphagia and weight loss occurred significantly
more often in the weekly (54%, 95% CI 35–73 and 21%, 95% CI
11–36, respectively) versus three-weekly arms (20%, 95% CI
12–32, p 5 .0026 and 3%, 95% CI 1–5, p< .0001, respectively).
Grade 3–4 acute mucositis and/or stomatitis (51% vs. 37%,
respectively) and other acute and late adverse events were
comparable between both schedules (Table 1). No significant
effects of group or interaction between group and time could
be demonstrated in the overall survival analysis (Fig. 2; supple-
mental online Appendix B).

Definitive Chemoradiotherapy
The weekly cisplatin regimen, given concurrently with definitive
conventional radiotherapy, was associated with a significantly
higher proportion of patients who received all planned chemo-
therapy cycles (88%, 95% CI 79–93 vs. 71%, 95% CI 66–75 in
the three-weekly schedule, p 5 .0017). Thereby, it is important
that in the studies in which this was indicated, the 200 mg/m2

cumulative dose was reached in the great majority of patients
(>90%) with both regimens. Cisplatin given once weekly pro-
duced fewer grade 3–4 acute adverse events, and this reached
statistical significance for leukopenia (1%, 95% CI 0–10 vs. 19%,
95% CI 12–28, p 5 .0083, respectively), neutropenia (5%, 95%
CI 2–12 vs. 18%, 95% CI 14–24, p 5 .0024, respectively), nausea
and/or vomiting (3%, 95% CI 1–6 vs. 16%, 95% CI 12–20,
p< .0001, respectively), and nephrotoxicity (1%, 95% CI 0–3 vs.
5%, 95% CI 4–7, p 5 .0099, respectively) but not for mucositis
and/or stomatitis (25% vs. 42%, respectively; Table 2). Overall
and complete response rates were similar between the two
groups (89% vs. 80% and 58% vs. 60%, respectively). Despite a
disproportionate number of oropharyngeal cancer cases (36%,
95% CI 26–47 vs. 49%, 95% CI 42–56 in the weekly vs. three-
weekly arms, respectively, p 5 .0395), no differences were
found in overall survival, and even adding this factor to the

Figure 2. Overall survival analysis comparing weekly and three-
weekly cisplatin given concurrently with postoperative radiotherapy.
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model of survival analysis had no effect on the results (Fig. 3;
supplemental online Appendix B).

DISCUSSION

To our knowledge, this is the first systematic review stratified by
study type and clinical setting that compares compliance,

efficacy, and safety between two of the most frequently used
cisplatin-based concurrent chemoradiotherapy schedules in LA-
SCCHN: the standard, high-dose three-weekly regimen, and its
alternative, a low-dose weekly regimen. We performed two
meta-analyses of altogether 52 prospective trials addressing this
issue separately in postoperative and definitive settings. Based

Table 2. Definitive concurrent chemoradiotherapy—compliance and toxicity

Weekly cisplatin (n 5 14) Three-weekly cisplatin (n 5 25)

Characteristic
Number of
studies

Percentage
(95% CI)

Number of
studies

Percentage
(95% CI) p value

Proportion of oropharynx cancer 13 0.36 (0.26; 0.47) 24 0.49 (0.42; 0.56) .0395

RT completed without
interruption

3 0.77 (0.61; 0.88) 3 0.84 (0.57; 0.95) .6113

RT completed as prescribed 5 0.89 (0.76; 0.96) 14 0.90 (0.83; 0.94) .9003

Received all planned cycles 4 0.88 (0.79; 0.93) 17 0.71 (0.66; 0.75) .0017

Received at least 200 mg/m2 2 0.96 (0.82; 0.99) 3 0.96 (0.72; 1.00) .9968

Received at least 2 3 100 mg/m2 N/A 11 0.92 (0.89; 0.94)

Weekly cisplatin (n 5 14) 3-weekly cisplatin (n 5 25)

Toxicity
Number of
studies

Percentage
(95% CI)

Number of
studies

Percentage
(95% CI) p value

Acute toxicity (grade 3–4)

Anemia 4 0.04 (0.02; 0.10) 14 0.08 (0.06; 0.12) .1411

Thrombocytopenia 2 0.01 (0.00; 0.08) 13 0.04 (0.03; 0.05) .2987

Leukopenia 2 0.01 (0.00; 0.10) 11 0.19 (0.12; 0.28) .0083

Neutropenia 4 0.05 (0.02; 0.12) 12 0.18 (0.14; 0.24) .0024

Febrile neutropenia 5 0.04 (0.01; 0.10) 10 0.05 (0.03; 0.07) .6943

Mucositis/stomatitis 8 0.25 (0.12; 0.46) 22 0.42 (0.36; 0.48) .1251

Xerostomia 1 0.01 (0.00; 0.14) 9 0.02 (0.01; 0.06) .5363

Dysphagia (pharynx/esophagus) 3 0.08 (0.02; 0.26) 11 0.26 (0.17; 0.38) .0657

Nausea/vomiting 3 0.03 (0.01; 0.06) 17 0.16 (0.12; 0.20) <.0001

Weight loss N/A 7 0.12 (0.05; 0.26)

Anorexia N/A 5 0.06 (0.04; 0.11)

Laryngeal toxicity 1 0.05 (0.02; 0.10) 5 0.08 (0.04; 0.17) .2693

Nephrotoxicity 4 0.01 (0.00; 0.03) 17 0.05 (0.04; 0.07) .0099

Neurotoxicity 2 0.01 (0.00; 0.04) 13 0.02 (0.01; 0.04) .2394

Ototoxicity N/A 7 0.03 (0.02; 0.04)

Skin toxicity 7 0.14 (0.06; 0.30) 14 0.11 (0.07; 0.16) .6011

Diarrhea 2 0.01 (0.00; 0.04) 10 0.02 (0.01; 0.03) .2345

Constipation 1 0.01 (0.00; 0.14) 4 0.02 (0.01; 0.04) .5804

Infection 2 0.08 (0.01; 0.42) 9 0.05 (0.03; 0.09) .7317

Mortality

Toxic deaths during CRT or
within 30 days after completion

11 0.02 (0.01; 0.04) 18 0.03 (0.02; 0.05) .1431

30 day mortality during CRT or
within 30 days after completion

7 0.02 (0.01; 0.06) 15 0.04 (0.03; 0.05) .2565

Late toxicity

Overall prevalence (grade 3–4) N/A 2 0.20 (0.14; 0.28)

Xerostomia (grade 1–2) N/A 4 0.59 (0.33; 0.81)

Xerostomia (grade 3–4) N/A 4 0.10 (0.04; 0.22)

Dysphagia (grade 3–4) N/A 3 0.10 (0.06; 0.17)

Subcutaneous fibrosis (grade 3–4) N/A 3 0.05 (0.03; 0.07)

Bolded values indicate parameters with significant differences between the two arms.
Abbreviations: CI, confidence interval; CRT, chemoradiation; N/A, not available; RT, radiotherapy.
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on our results, no differences in overall survival were detected,
neither in the definitive chemoradiation group nor in the post-
operative chemoradiation group. In the definitive setting, both
cisplatin schedules also yielded comparable response rates.
However, significant differences were noted when looking at
treatment adherence and toxicity data. While compliance (pro-
portion of patients who received all planned chemotherapy
cycles) with the three-weekly regimen was significantly lower
than with the low-dose weekly regimen in the definitive chemo-
radiation setting (71% vs. 88%, respectively), that was not so evi-
dent in the postoperative one. This is in line with toxicity
outcomes, where more robust data could be collected for the
definitive group. Compared with the weekly regimen, the three-
weekly cisplatin induced significantly more severe (grade 3–4)
toxicity when given in the definitive setting in terms ofmyelosup-
pression (leukopenia p 5 .0083; neutropenia p 5 .0024), nausea
and vomiting (p< .0001), and renal toxicity (p 5 .0099). In the
postoperative group, the low-dose weekly approach induced
more severe dysphagia (p 5 .0026) and weight loss (p< .0001)
than the high-dose three-weekly approach. The more severe dys-
phagia was observed in a single study, in which patients receiving
this low weekly dose did not receive hydration routinely [33].

Although both regimens might be equal in efficacy and differ
to some extent in toxicity, the findings should be interpreted
with caution, because they are not based on adequately sized
prospective randomized studies. More specifically, there are sev-
eral limitations that could have biased our results. First, random-
ized trials comparing weekly with three-weekly cisplatin
schedules are strikingly lacking. Therefore, we also included non-
randomized and uncontrolled trials as well as randomized trials
containing at least one eligible arm of interest. These studies dif-
fered in patient populations, endpoints, and other characteristics
as outlined in the supplemental online Tables. Consequently, we
compared groups that were not prospectively intended to be
compared. This led to several statistical challenges as discussed
in the Cochrane handbook (chapter 13) [77]. Potential biases,
such as selection bias (in terms of baseline differences between
groups), confounding, and reporting biases, are likely to be more
pronounced in non-randomized or uncontrolled studies com-
pared with randomized trials. To minimize these biases, we
focused exclusively on prospective trials and took into account
the proportion of prognostically favorable oropharyngeal cancer.

Second, only a small number of studies were available for
some analyses. In addition, several aspects of toxicity and mor-
tality were compared between the two groups without correc-
tion for multiple testing of the p values. Therefore, one should
be aware that type I error is increased, and the results should
be judged with caution, especially in cases of only borderline
significance. Moreover, the recruitment periods extended from
1981–2013. Considering advances in diagnostics during the last
30 years, some patients with distant metastases could have
been under-staged in the early trials. Enrollment of such unrec-
ognized cases with poor prognosis in protocols for locally
advanced disease could have influenced treatment outcomes.
Besides that, changes in the toxicity scales over the past 3 deca-
des need to be acknowledged when interpreting our results.

Another important point is the heterogeneity in the weekly
schedules.Whereas three-weekly cisplatin given three-times at
a dose of 100 mg/m2 did not allow almost any variation, the
peak dose levels and number of cycles ranged from 20 mg/m2

to 50 mg/m2 and from six to nine in the weekly regimens,
respectively. Thus, performing a joint analysis might constitute
a potential source of bias. Finally, we had to deal with inconsis-
tent reporting of compliance, survival, and side effects, of
which particularly late toxicity suffered from under-reporting.
We found significant differences in proportions of patients who
received all planned chemotherapy. However, most of the stud-
ies did not provide sufficient data on dose reductions and time
delays. Similarly, different author groups used different defini-
tions of disease-free survival and locoregional control, which
prevented us from merging the collected data here. Of note,
selected patients (supplemental online Appendix B) received
some kind of adjuvant treatment, which might have had an
impact on the outcome data.

CONCLUSION
Despite these limitations, we came to the following conclu-
sions. First, neither a meaningful difference nor a favoring trend
in overall survival could be demonstrated between the two
chemoradiation protocols. Keeping in mind the lack of support
for low-dose weekly cisplatin in controlled trials, we are con-
cerned about its indiscriminate and premature adoption in rou-
tine clinical practice. The second conclusion is that there seems
to be a considerable level of uncertainty regarding the benefit
of the third dose of cisplatin in the high-dose three-weekly con-
current regimen, which is backed up by observations of other
investigators [9–11]. Only 64%–71% of the patients attained
the target number of three high-dose cisplatin applications dur-
ing conventional radiotherapy.We assume that the third cispla-
tin dose is responsible for the increased number of acute
adverse events in the definitive chemoradiation group. The rea-
son why this negative effect was seen less in the postoperative
setting is even more speculative. However, in that setting a
numerically lower percentage of patients received three cycles
than in the definitive chemoradiation group (64% vs. 71%,
respectively), and the preceding surgical intervention may have
played a role in this. Undoubtedly, the radiation dose in the
postoperative setting is lower than in the definitive one (60–66
Gy vs. 66–70 Gy, respectively), but this will have no bearing on
the typical cisplatin-induced toxicities.

As published in 2012, Tsan et al. randomized 55 postopera-
tive high-risk SCCHN cases of the oral cavity between weekly
and three-weekly regimens, demonstrating superiority of the
latter scheme both in terms of compliance and toxicity [33].

Figure 3. Overall survival analysis comparing weekly and three-
weekly cisplatin given concurrently with definitive radiotherapy.
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Additionally, six studies retrospectively investigating the same
comparison yielded outcomes favoring neither of these two
schedules (Table 3) [26, 78–82].

As for now, three randomized trials are ongoing. A phase II/
III study of the Japanese Clinical Oncology Group (protocol
JCOG#1008) evaluates the non-inferiority of concurrent chemo-
radiotherapy with weekly (7 3 40 mg/m2) versus three-weekly
cisplatin (3 3 100 mg/m2) in SCCHN patients in the postopera-
tive setting [83]. The results are planned to be meta-analyzed
with the data obtained from a phase III trial of the Italian and
Portuguese Clinical Oncology Groups, which, apart from a
lower cumulative dose of weekly cisplatin (6 3 40 mg/m2),
adopts the same protocol. Lastly, a non-inferiority phase III
study that is being performed in India (Tata Memorial Hospital
in Mumbai) compares weekly 30 mg/m2 with three-weekly
100 mg/m2 cisplatin in a similar clinical setup, but both in post-
operative and definitive settings.
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