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Abstract
Complete response (CR) rates reported for cytotoxic chemotherapy for
late-stage cancer patients are generally low, with few exceptions, regardless of
the solid cancer type or drug regimen. We investigated CR rates reported in the
literature for clinical trials using chemotherapy alone, across a wide range of
tumour types and chemotherapeutic regimens, to determine an overall CR rate
for late-stage cancers. A total of 141 reports were located using the PubMed
database. A meta-analysis was performed of reported CR from 68
chemotherapy trials (total 2732 patients) using standard agents across
late-stage solid cancers—a binomial model with random effects was adopted.
Mean CR rates were compared for different cancer types, and for
chemotherapeutic agents with different mechanisms of action, using a logistic
regression. Our results showed that the CR rates for chemotherapy treatment
of late-stage cancer were generally low at 7.4%, regardless of the cancer type
or drug regimen used. We found no evidence that CR rates differed between
different chemotherapy drug types, but amongst different cancer types small
CR differences were evident, although none exceeded a mean CR rate of 11%.
This remarkable concordance of CR rates regardless of cancer or therapy type
remains currently unexplained, and motivates further investigation.
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Introduction
Despite intense efforts to improve treatment of advanced cancer 
over many years with numerous cytotoxic agents and dose regi-
mens, some observers have reported that there has been little sub-
stantial improvement in treatment outcomes over the last several 
decades for most cancer types1–5. Several notable exceptions exist, 
where more successful clinical remission and even cure rates have 
been shown using chemotherapeutic approaches, such as for tes-
ticular cancer using platinum-based agents, and acute childhood 
leukaemia using vinca alkaloids6–9. Unfortunately, the same has not 
been true for most other advanced solid malignancies that cause 
mortality in an estimated 160,000 cancer patients per week interna-
tionally, with over 11,000 cancer deaths per week in the USA10.

In 2006, Kiberstis and Travis1 commented that “An examination of 
the annual statistical data compiled by the American Cancer Society 
quickly reveals that the rate of mortality from cancer has changed 
very little over the past 50 years,” showing little departure from a 
point made by Bailar2 from a mortality evaluation of the national 
cancer program between 1950 and 1990, stating “In the end, any 
claim of major success against cancer must be reconciled with this 
[increasing U.S. mortality] figure. I do not think such reconciliation 
is possible and again conclude, as I did seven years ago, that our 
decades of war against cancer have been a qualified failure.” Again 
in 1997, Bailar and Gornik commented, “Observed changes in mor-
tality due to cancer primarily reflect changing incidence or early 
detection. The effect of new treatments for cancer on mortality has 
been largely disappointing”2.

This lack of progress persists despite efforts to improve fundamental 
understanding of cancer growth models11–14, 1.56 million published 
papers, and around US $200 billion expenditure on cancer research 
up until 2006 in the US alone, since the National Cancer Act was 
passed in 19711. This suggests a problem might exist with the cur-
rent paradigm and the assumption that cytotoxic chemotherapies are 
acting against cancer cells per se, rather than by some other mecha-
nism. In 2010, Lawrence Baker, Professor of Internal Medicine and 
Michigan Medical School and Chairman of the Southwest Oncol-
ogy Group stated, “I am trying to get people to stop saying how 
successful the cancer research enterprise is, it is not true” and “Cure 
is clearly the expectation of society”4. Cure, or long-term survivals, 
are associated with the relatively rare event of complete response 
(CR), where all cancer disappears as a result of chemotherapy.

The above statements are significant when considering standard 
chemotherapy where CR rates, in late-stage disease, are particu-
larly static and therefore disappointing. Using breast cancer as an 
example, Frasci et al.15 recently reported from the Milan NCI 
experience, a 7% pathological complete response (pCR) rate using 
neo-adjuvant combined doxorubicin-paclitaxel and 6% CR rate for 
advanced breast cancer using an anthracycline-based regimen16. In 
1581 patients treated between 1973 and 1982 with consecutive first-
line standard-dose doxorubicin and alkylating agent combinations, 
263 (16.6%) patients achieved a CR and 49 (3.1%) remained disease 
free for more than 5 years, and 26 patients (1.5%) remained in first 
CR at 15 years median follow-up17. A recent study of 2100 patients 
in 42 phase II trials (70 trial arms) using cytotoxic chemotherapy 
for metastatic melanoma that completed accrual in the years from 

1975 to 2006, conducted by the Southwest Oncology Group, Eastern 
Cooperative Oncology Group, Cancer and Leukemia Group B, 
North Central Cancer Treatment Group, and the Clinical Trials 
Group of the National Cancer Institute of Canada, showed no sta-
tistically significant change in progression free survival, or in long-
term overall survival over this time period18.

Chemo-resistance metabolic pathways have been widely assumed 
to be the reason for the development of reduced cytotoxicity against 
many tumor types19, and may be part of the answer. Clonal genetic 
diversity and clonal outgrowth of less chemo-susceptible tumor 
clones is another explanation that has been advanced, related to the 
existence of tumor stem-cells with the capacity to better adapt and 
grow in response to environmental selection pressure20,21. These 
theories have led to the development of increased dosage regimens, 
high-intensity dosing, more frequent-dosing regimens, high-dose 
myelo-ablative chemotherapy with cellular re-infusion methods, 
and the use of multiple agent chemotherapy regimens. All have 
become popular in standard medical oncology practice, but there 
remains little evidence that more chemotherapy is better in terms of 
clinical outcomes—undesirable toxicity to normal tissues is often 
a significant problem for the patient, causing treatment limitations 
and considerable cost in economic and human terms22. Moreover, 
CR rates and overall survival have not appreciably improved for 
most individual cancer types, and to our knowledge, wider analysis 
of CR rates across many different cancer types, or chemotherapy 
drug types, has not been performed.

Rationale
Few studies have addressed the reported CR rates over time for 
systemic cytotoxic chemotherapeutic treatment across a broad 
range of advanced solid tumours in a systematic manner. System-
atic meta-analysis of CR rates across the spectrum of solid tumours 
and cytotoxic drug types appeared to be lacking in the literature.

Objective
The objective was to investigate CR rates reported in the literature 
in clinical trials for advanced cancer treatment across a wide range 
of cancer types and chemotherapeutic regimens used to date, by 
conducting a meta-analysis to compare the CR rates and to deter-
mine an overall CR rate.

Materials and methods
We performed this meta-analysis in accordance with the guide-
lines of the Preferred Reporting Items for Systematic Reviews and 
Meta-analyses (PRISMA)23.

Eligibility criteria
Studies were considered initially eligible for evaluation if they 
were published on the recognized PubMed database, in the English 
language, and accessible in abstract form. Only full text studies 
with reported valid randomized series of cases of advanced can-
cer, treated by described methods of chemotherapy administra-
tion alone without concomitant surgery or radiotherapy—both of 
which may confound data interpretation—and clearly reported CR 
rates were included, published between 2000 and 2006 inclusive. 
Study follow-up had to be of sufficient length to permit adequate 
assessment of CR rates.
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Information sources
The available literature was searched using the PubMed database 
(http://www.ncbi.nlm.nih.gov/pubmed/), hosted by the National 
Center for Biotechnology Information (NCBI), U.S. National 
Library of Medicine. The search date range was 1st January 2000 
to 31st December 2006. This time period “snapshot” was chosen 
commencing in 2000 because of improved standardization of clini-
cal trial response rate reporting after 1999 with the publication of 
RECIST criteria24 and before the introduction of newer pathway 
blocking ‘targeted’ agents from 2007 onwards, which progressively 
were added to chemotherapy agents, and might have confounded 
the analysis.

Search
The following search terms “phase 2/3”, “chemotherapy”, “cancer”, 
“late stage”, and “complete response” were used. To increase the 
specificity of the query, specific chemotherapy agents (eg. vinblast-
ine, Taxol, cisplatin, 5FU) were included in the search criteria. The 
search was restricted to clinical trials, reported in English. Using 
these criteria, 141 candidate trials were identified by abstract. 
A spreadsheet containing the gathered data is included in the 
Supplemental material S1.

Study selection
Three analysts (MLA, SLY-C and BJC) independently examined 
those studies that were reported in journals that were accessible by 
the authors. The CR rates had to be recorded in sufficient detail to 
enable assessment. Trials involving chemotherapy in combination 
with surgery or radiotherapy were excluded in order to observe clin-
ical responses to chemotherapy alone. Trials were also excluded if 
their reported response rates in the text were inconsistent with pre-
sented data. Disagreements between the analysts about exclusions 
were resolved by discussion. After exclusions, sixty-eight clinical 
trials with a total of 2732 assessable patients remained25–92.

Data collection process
Data was extracted as already outlined, using a preliminary screen 
of two analysts identifying the content validity of each study: 
advanced cancer, numbers of patients >10 and use of a chemo-
therapeutic agent or agents alone—with no potentially confounding 
surgery/radiotherapy or other treatments—for suitable follow-up to 
clearly report any CR rate. Full texts were obtained and a third ana-
lyst scrutinized the papers for the details to verify that the abstract 
CR rates and reported cases were accurately reported. Any paper 
that could not meet the above criteria or was otherwise unable to 
be validated was excluded by agreement. Any discrepancy was 
solved by repeated review, discussion and agreement. Data was 
collected in a spreadsheet, de-identified and used for statistical 
analysis.

Risk of bias in individual studies
To investigate the risk of possible bias in individual clinical trial 
studies, we relied on standardized reporting methods of clinical 
trial results as outlined by WHO and RECIST response rate criteria 
introduced in 200024. The assumption being, all trials would expe-
rience similar occurrence of overstatement or understatement of 

efficacy. As a preliminary guide, to assess feasibility and whether 
our exclusion criteria might represent bias, we carried out an 
analysis of CR and Partial Response (PR) data from the published 
abstracts on the full 130 clinical trials initially identified as eligible. 
This resulted in an average CR rate of 8.3%, which suggested that 
more detailed analysis was both feasible and likely to not represent 
appreciable bias.

Summary measures
The summary measures used in these studies are the mean CR rate 
separately determined from meta-analysis of (i) included studies 
across all cancer types, and (ii) across different primary drug group 
types specified according to the overall mode of action of each drug 
type used in the relevant study.

Synthesis of results
Clinical trial data were entered into a spreadsheet—this spreadsheet 
can be openly accessed in the Supplemental material S1. Fields 
recorded for each of the 68 trials include: inclusion/exclusion, 
%CR, %PR, cancer type, drug type, journal citation etc.

The data were analyzed using a random-effects binomial distribu-
tion meta-analysis, for which the response variable was the pro-
portion of patients that were reported to achieve a CR. Separate 
random-effects binomial distribution meta-analyses were also per-
formed by tumor type and by primary drug type.

We also applied a generalized linear model to the observed number 
of complete responders for each study, assuming that the distribu-
tion of the response variable was conditionally binomial, and using 
the logit link function. We tested the effects of tumor type and pri-
mary drug type using marginal likelihood ratio tests, that is, each 
effect was tested with the other included in the model. The analyses 
were all performed in R version 2.11.1 (http://www.r-project.org), 
an open-source statistical environment93.

Risk of bias across studies
To investigate the risk of possible bias by individual clinical trial 
studies, we undertook a sensitivity analysis. This revealed a sur-
prising consistency of ~7% average CR rate. This suggests, that 
although the population study with respects to cancer type, age, sex 
of patient and drugs used, were heterogeneous, the CR rate was 
fixed or stable at ~7%. To illustrate the possible effects of publica-
tion bias we have generated a standard funnel plot94,95, as shown 
in Figure 1. Here we see, the cohort size N for each chemotherapy 
trial on the vertical axis and the fraction of the cohort with CR on 
the horizontal axis. The red vertical line represents the average of 
the CR fraction = 0.0706, which corresponds to 7.06%. By visual 
inspection overall skew in the plot is small, and thus the effects of 
publication bias appear to be minimal for this study.

Additional analyses
In addition, as a preliminary measure, to see if our exclusion crite-
ria were feasible and whether any bias might exist, we carried out 
exactly the same analysis on the full 141 clinical trials from CR and 
PR data in the initial identified published abstracts.
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Results
Study selection
Referring to the flow chart in Figure 2, we see that from 141 records 
resulting from the PubMed database search, 11 were not accessible 
as full text. Of the remaining 130, only 68 of these, without either 
missing or incomplete data, were evaluable. The 62 exclusions 
were due to small numbers of patients in the study, treatment of 
patients by surgery, difficulty substantiating the conclusions from 
the data provided, or absence of information on precise CR or PR 
rates. Exclusion were due to: (i) errors or inconsistencies appeared 
present, (ii) ambiguity in the patient numbers was detected, 

(iii) unclear staging, (iv) non-advanced cancer was included, or 
(v) surgery was used—sometimes post-chemotherapy. The final 68 
papers were checked for duplicate studies. None were found, and 
thus no further exclusions were made on this basis.

Study characteristics
Our analyses involved 68 trials and included studies across more 
than 10 different cancer types and 7 different cytotoxic drug types. 
These included by (a) cancer type; squamous cell carcinoma (9 tri-
als), renal cell carcinoma (1) prostate (3), pancreatic carcinoma (6), 
ovarian carcinoma (11), other carcinoma (9), non-small cell lung 

Figure 1. Funnel plot to check for publication bias. For each of the 68 chemotherapy trials, the size N of the cohort is plotted on the vertical 
axis. On the horizontal axis the fraction of the cohort that displayed complete response (CR) is plotted. The red vertical line represents the 
average of the CR fraction = 0.0706, which corresponds to 7.06%. A standard deviation each side of the average is represented by the curved 
red lines, calculated by assuming a binomial model. The points appear to be clustered in bands, due to the affect of data quantisation—this 
is due to the fact that integer numbers of patients have a CR. Thus the first band of points, toward the bottom left of the graph, represent all 
the trials with a total CR = 1 person, the next band represents all the trials with total CR = 2 people, and so on. For higher total CR numbers, 
the bands do not appear due to the sparsity of data for large trials. On the funnel plot we see a large spread in CR fraction for 6 trials that are 
optimistically over a standard deviation, however, the overall skew is nevertheless small. Thus the effects of publication bias appear to be 
minimal for this study.
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Figure 2. Flow chart summarizing the literature search and study selection for the meta-analysis. The final 68 studies represented a 
total of 2732 patients.

carcinoma (4), mesothelioma (1), melanoma (4), gastric carcinoma 
(6), colorectal carcinoma (6), breast carcinoma (6) and brain malig-
nancies (2); and by (b) primary drug type; topoisomerase inhibitor 
(TPI), T-Cell cytokine inhibitor (cyclosporine) (TCCi), spindle poi-
son (SP), nucleoside analogue (NA), DNA/RNA synthesis inhibitor 
(DRsi), antimetabolite (AM), alkylating agent (ALK), antibiotic (AB).

Synthesis of results
The total number of assessable patients was 2732, of which a total 
of 193 were classified as complete responders (7.41%). A total of 
768 patients were reported as partial responders (28.1%).

Individual estimates of mean CR rates within the cancer type group-
ings were: SCC (10.97%); RCC (8.12%); Prostate (10.9%); Pancre-
atic (3.2%); Ovarian (6.08%); Other (10.57%); NSCLC (5.02%); 
Mesothelioma (6.33%); Melanoma (8.48%); Gastric (6.79%); 
Colorectal (6.71%); Breast (10.14%); Brain (6.45%). These are 
shown collectively in Figure 3.

The overall meta-analysis estimate of the CR rate from random-
effects was 7.41%, [95% confidence intervals (6.27%, 8.64%)].

A generalized linear model that was fitted to the CR rates found 
a statistically significant relationship between cancer type and CR 
rate (χ2 = 23.0 on 12 d.f., p = 0.028) and no evidence of a statisti-
cally significant relationship between drug type/regimen and CR 
rate (χ2 = 7.87 on 7 d.f., p = 0.343).

Despite the statistically significant difference between cancer types, 
the mean CR rates for each individual cancer type only ranged from 
3.2% (pancreatic cancer) to 10.9% (prostate cancer)—see Figure 3.
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Discussion
The complete response (CR) rate has unfortunately remained 
relatively static for most advanced solid cancers for many dec-
ades despite major improvements in understanding considerable 
new information concerning the molecular genetics, intracellular 
pathways, adhesion mechanisms, stromal characteristics, angio-
genesis, metastatic processes, and immunology, relating to many 
cancer cell types and modalities of treatment. Similarly, advances 
in organic chemistry, molecular structural crystallography, synthe-
sis, and pharmaceutical production have not led to expected rapid 
advances. Numerous different, often quite ingenious, approaches 
have failed to significantly improve CR rates for survival in patients 
with advanced cancers20. With this in mind we performed a meta-
analysis of existing trials and treatment modalities across most 
common cancer types over the seven years between 2000 and 2006 
inclusive.

Summary of evidence
In this paper, we report the results of a meta-analysis of 68 chemo-
therapy trials for cancer treatment, in which we sought to evaluate 
the CR rate for late-stage cancer patients receiving chemotherapy, 
embracing a wide variety of solid tumors and drug types. Overall, 
the CR rate for patients with most types of late-stage cancers receiv-
ing chemotherapy are between 5% and 10%. Our meta-analysis 
suggests that the CR rate for patients with most types of late-stage 
cancers receiving chemotherapy are between 5% and 10% across 

many cancer types, with an actual mean CR rate of 7.41% approxi-
mately bisecting this estimated range.

This study did not set out to include cancers that represent rare 
notable exceptions, such as testicular carcinoma and childhood 
acute lymphoblastic leukemia, which are known to be highly 
chemo-responsive with CR rates of around 80–90%8,9. However, 
most advanced solid tumors in adults (eg. colon, breast, pros-
tate, melanoma, lung) are unfortunately typically lethal with CR 
rates that are almost reciprocal to those mentioned. The common 
advanced solid cancers, therefore, formed the focus of the present 
meta-analysis.

The CR rate was surprisingly concordant across the trials despite 
wide differences in tumor type, chemotherapy combination and 
mechanism of drug action. This suggests that the range of agents 
being used is low in direct anti-tumor activity. That finding has been 
explained by possible development of ‘chemo-resistance’, however, 
it appears to occur in about 93% of patients for the majority of 
tumour types and agents. An alternative explanation is interference 
with the host immune system in an adverse manner, which would 
abrogate generation or perhaps diminish the effectiveness of an 
existing anti-tumor immune response96. Many systemically admin-
istered chemotherapeutic agents exert their effects non-specifically 
on many rapidly dividing tissues other than the cancer itself. Anti- 
angiogenic activity or direct injury to intra-tumoral blood vessels 

Figure 3. Estimates (red points) and 95% confidence intervals (grey bars) for meta-analyses. These are for (a) Cancer type (SCCa = 
Squamous cell carcinoma; RCC = renal cell carcinoma; NSCLC = non-small cell lung carcinoma) and by (b) Primary drug type, (abbreviation 
key; TPI = Topoisomerase inhibitor, TCCi = T-Cell Cytokine inhibitor (Cyclosporine), SP = Spindle poison, NA = Nucleoside analogue, DRsi = 
DNA/RNA synthesis inhibitor, AM = Antimetabolite, ALK = Alkylating Agent, AB = Antibiotic). The thin vertical blue line denotes a 7.4% CR 
rate, which is the overall estimate from the meta-analysis.
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has been proposed as the mechanism of action of some agents, 
while others induce DNA or mitochondrial damage.

Unfortunately, selectivity for the malignant cells in vivo is often 
poor and it has been widely appreciated that injury to normal tis-
sues occurs together with tumor cell damage, causing typical side 
effects such as nausea, diarrhea, marrow suppression, stomatitis, 
mucositis, and hair loss22. Some of these may be dose limiting and 
often significantly reduce the quality of life of the patient. In addi-
tion to marrow suppressive effects, recent data indicates that the 
immune system is often injured during chemotherapy treatment, 
with reduction in the white blood cell count being commonly noted. 
Leucopaenia may be severe, but is sometimes more subtle, and 
in particular T-cells can be ablated20. Subsets of rapidly dividing 
T-cells may be particularly vulnerable to injury, and paradoxically, 
may be even more susceptible than the cancer cells. If the ablated 
cells are effector T-cells, then any effective immune response may 
be eliminated or reduced. However, if regulatory T-cells are selec-
tively ablated or depleted, then the T-effector response may be 
enhanced96–98. Global depletion of both groups of T-cells may also 
result in the reduced ability to mount an effective immune response, 
and this may possibly ‘re-set’ the immune response.

A total of 768 patients were reported as partial responders, with an 
estimated partial response rate from the meta-analysis of 27.9%—
and when combined with complete responders (CR + PR) provid-
ing an overall response rate of 35.3%. Effectively, 64.7% of patients 
were ‘non-responders’ to therapy by not achieving a measurable 
clinical response. The heterogeneity of clinical responses might rea-
sonably be explained by the random manipulation of the immune 
system being determined by mathematical probability when chem-
otherapeutic regimens are randomly applied without consideration 
of which particular subsets of susceptible immunological cells are 
actively proliferating at the time of each dosing20,96–100.

In order to be confident that our systematic exclusions did not skew 
the results unreasonably, we repeated the meta-analysis using the 
abstracts from the full complement of 130 papers for which suit-
able CR results were provided within the summaries. The estimated 
CR rate was 8.43%, with 95% confidence interval (7.18%, 9.78%), 
which differed only slightly from the rate reported for the studies 
that were within the scope of the full-article 68 trial meta-analysis.

Limitations
The following caveats should be considered when interpreting our 
results. Inevitably, the definition of CR varied slightly amongst 
some studies. The CR was usually defined as complete regression 
of all detectable tumour clinically or radiologically, while PR was 
defined more variably. The studies were not necessarily a random 
sample because they were selected from the PubMed database 
between 2000 and 2006 and required full-text availability with ade-
quate data for the purposes of the current studies, introducing the 
potential for inadvertent selection and publication bias. However, 
every effort was made to avoid this problem. Finally, the analyses 
included here were the reported clinical response statistics rather 
than the reported rate estimates and confidence intervals. Hence the 
analysis might conflict with those reported in the actual paper. A 
larger study may overcome/diminish such biases.

Another point is that this study is limited to papers from the 
PubMed database. The usual recommendation for meta-analyses is 
to use multiple databases101. However, this is with the intention of 
mitigating against the omission of negative results that may bias 
association studies (eg. establishing a positive association between 
a cancer and a genetic marker). However, this paper is not an asso-
ciation study; we are merely demonstrating the observation that 
complete response rates for chemotherapy are low across a reason-
ably broad range of literature. The funnel plot in Figure 1 demon-
strates lack of bias as there are roughly equal numbers of points 
higher and lower than the two standard deviation lines.

Conclusions
The knowledge gained from this meta-analysis offers a broad view 
of the effects of chemotherapy on CR rates for cancers of specific 
types; collectively for many types of cancers; and for chemother-
apy agents with different mechanisms of action. It is particularly 
noteworthy that the confidence intervals lie progressively closer to 
the respective mean CR rate for the agents that have historically 
been in use for the longest time and for which the most clinical 
trial data exists. This indicates that the agents that have been in use 
the longest time have a ’real’ CR rate that approximates 7%—an 
interesting result despite years of use of these agents, even in multi-
ple combination regimens. The potential for variability amongst the 
individual clinical studies included in the meta-analysis is recog-
nized, however, selection of higher quality valid clinical trials using 
chemotherapy alone as the sole treatment modality aimed to reduce 
the natural heterogeneity amongst the studies. In this meta-analysis 
we further sought to include many cancer types to purposely exam-
ine CR rates within a spectrum of cancers. The data offer what we 
contend is a relatively unbiased and ‘clean’ view of representative 
‘real world’ clinical data, from a wide range of sources—indicative 
of true international clinical experience. The funnel plot indicates 
that this objective satisfies optimal minimisation of publication 
bias.

The significance of the results of our meta-analysis are that across 
different tumour types, and regardless of different chemotherapy 
agents/approaches, the CR rates to cancer have remained essen-
tially static and locked at about 7%, despite over 7 years of diligent 
clinical effort during which these trials were conducted. This might 
suggest that probabilistic effects are operating to mathematically 
restrict the ability to manipulate the clinical CR rate—if this can 
be further understood or overcome, CR rates may potentially be 
capable of being significantly increased.

The data might offer an alternative approach to thinking about the 
possible mechanisms of action of chemotherapy, irrespective of 
their direct effects on the tumour cells. In considering the consist-
ently low mean CR rates of 7.4% across many tumor types, and 
using different chemotherapy agents, the findings are suggestive 
that the paradigm of chemotherapy directly acting for tumour cell 
killing per se, might be incorrect. Rather, the effects of chemother-
apy on immunological cells at any point in time may be of con-
siderable significance, depending on whether rapidly proliferating 
T-effector cells or T-regulatory cell subgroups are selectively ablated 
by cytotoxicity, as has been reported in some mouse studies99,100. 
The balance of the anti-tumor immune response may be pivotally 
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controlled by the relative ablation of either effector or regulatory 
cell populations, and thereby determine the growth or destruction of 
the tumor. Indeed, higher doses of cytotoxics might ablate effector 
T-cells, thereby blunting the immune response and the ability of the 
patient’s own immune system to be effective. The recent findings 
concerning the efficacy of metronomic low-dose chemotherapies, 
administered more frequently, regularly and chronically, would also 
suggest that the immune system may be pivotal in determining the 
anti-tumor effect and clinical outcome of the patient102.

We are currently taking this approach clinically with some success, 
and are actively investigating the possible timing of chemotherapy 
and immunotherapy103–105. Optimally timed doses are capable of 
manipulating the immune response by selective immuno-stimulation 
or immuno-ablation. The intention is to maximize the in-vivo 
T-effector response, while minimizing the T-regulatory responses, 
within the patient, to provide a potential means of synchronizing 
the ongoing immune response in the patient for improving clinical 
outcome20,96.

The main finding of this study is the remarkable concordance of CR 
rates amongst studies of patients with different cancer types, and 
also amongst a range of cytotoxic chemotherapy types. This notable 
similarity in CR rates regardless of cancer or therapy type remains 
currently unexplained, and requires further intensive investigation.

Author contributions
Conceived and designed the meta-analysis: MLA1. Performed the 
meta-analysis: MLA1, APR. Screened the data: MLA1, SLY-C, BJC. 
Analyzed the data: MLA1, APR, SLY-C, MLA2, SNM, BJC, AA, 
DA. Contributed analysis tools: MLA1, APR, SLY-C, MLA2, SNM, 
BJC, AA, DA. Wrote the manuscript: MLA1, BJC, DA. Proofed the 
manuscript: MLA1, APR, SLY-C, MLA2, SNM, BJC, AA, DA.

Competing interests
The authors declare no competing financial interests.

Grant information
The author(s) declared that no grants were involved in supporting 
this work.

Acknowledgements
AR thanks Cecilia Li of the University of Melbourne, for discus-
sions and assistance on statistical aspects. We would also like to 
thank Tom Sullivan, Data Management Centre, University of 
Adelaide for helpful advice and additional checking some of the 
data analysis. Thanks are due to Michael Quinn, University of 
Melbourne, for useful discussions. We would also like to thank 
Barbara La Scala and Peter Grossman, University of Melbourne, 
for statistical assistance and discussion.

Additional information
Supplementary information accompanies this paper as follows:

S1 Spreadsheet of collated information. The spreadsheet contains the raw collated information from the 68 papers included in this study. 
The columns are described as follows: (A) paper/trial number in order of search download, (B) paper citation details, (C) year published, 
(D) N = number of patients in trial, (E) CR, number of complete responses post therapy reported in trial, (F) PR, partial responses in trial, 
(G) cancer type, (H)-(L) chemotherapeutic agent/s used in trial, (M) drug type, (N) drug/s used as mono or multi agent combination.

Click here to access the data.

S2 PRISMA checklist. Standard checklist for compliance to PRISMA standards for the meta-analysis (available at http://www.prismastate-
ment.org/statement.htm).

Click here to access the data.

Page 9 of 14

F1000Research 2015, 4:232 Last updated: 08 JAN 2016

https://f1000researchdata.s3.amazonaws.com/supplementary/6760/5475f7a9-6a86-4964-b6f8-cc89d1984aae.csv
http://www.prisma-statement.org/statement.htm
http://www.prisma-statement.org/statement.htm
https://f1000researchdata.s3.amazonaws.com/supplementary/6760/f68017d5-950f-4368-a82c-45ce8726f551.pdf


References

1.	 Kiberstis PA, Travis J: Celebrating a glass half-full. Science. 2006; 312(5777): 
1157. 
Publisher Full Text 

2.	 Bailar JC 3rd, Gornik HL: Cancer undefeated. N Eng J Med. 1997; 336(22): 
1569–1574. 
PubMed Abstract | Publisher Full Text 

3.	 Morgan G, Ward R, Barton M: The contribution of cytotoxic chemotherapy to 
5-year survival in adult malignancies. Clin Oncol (R Coll Radiol). 2004; 16(8): 
549–560. 
PubMed Abstract | Publisher Full Text 

4.	 Tuma RS: Large trials, small gains: is change on the way? J Natl Cancer Inst. 
2010; 102(16): 1216–17. 
PubMed Abstract | Publisher Full Text 

5.	 Beardsley T: A war not won. Sci Am. 1994; 270(1): 130–138. 
PubMed Abstract | Publisher Full Text 

6.	 Jeetle SS, Berney DM: Testing testes: problems and recent advances in the 
diagnosis of testicular tumours and implications for treatment. Clin Oncol (R 
Coll Radiol). 2012; 24(1): 30–38. 
PubMed Abstract | Publisher Full Text 

7.	 Napper AD, Watson VG: Targeted drug discovery for pediatric leukemia. Front 
Oncol. 2013; 3: 170. 
PubMed Abstract | Publisher Full Text | Free Full Text 

8.	 Voutsadakis IA: The chemosensitivity of testicular germ cell tumors. Cell Oncol 
(Dordr). 2014; 37(2): 79–94. 
PubMed Abstract | Publisher Full Text 

9.	 Asselin BL, Gaynon P, Whitlock JA: Recent advances in acute lymphoblastic 
leukemia in children and adolescents: an expert panel discussion. Curr Opin 
Oncol. 2013; 25(Suppl 3): S1–S13; quiz S14-6. 
PubMed Abstract | Publisher Full Text 

10.	 Siegel R, Naishadham D, Jemal A: Cancer statistics, 2013. CA Cancer J Clin. 
2013; 63(1): 11–30. 
PubMed Abstract | Publisher Full Text 

11.	 Bellomo N, Li NK, Maini PK: On the foundations of cancer modelling: selected 
topics, speculations, and perspectives. Math Models and Methods in Appl Sci. 
2008; 18(4): 593–646. 
Reference Source

12.	 Spencer SL, Berryman MJ, García JA, et al.: An ordinary differential equation 
model for the multistep transformation to cancer. J Theor Biol. 2004; 231(4): 
515–524. 
PubMed Abstract | Publisher Full Text 

13.	 Ryan M, Berryman MJ, Abbott D: Modeling the effect of p53 on tumor 
heterogeneity and the mutator phenotype. Proc. SPIE 5651, Biomedical 
Applications of Micro- and Nanoengineering II. (Ed. Dan V. Nicolau) Sydney, 
Australia. 2005; 5651: 144–152. 
Publisher Full Text 

14.	 Berryman MJ, Spencer SL, Allison AG, et al.: Fluctuations and noise in cancer 
development. Proc. SPIE 5471, Noise in Complex Systems and Stochastic 
Dynamics II, Maspalomas, Gran Canaria, Spain. 2005; 5471(1): 322–332. 
Publisher Full Text 

15.	 Frasci G, D’Aiuto G, Comella P, et al.: Southern Italy Cooperative Oncology 
Group (SICOG). Weekly cisplatin, epirubicin, and paclitaxel with granulocyte 
colony-stimulating factor support vs triweekly epirubicin and paclitaxel in 
locally advanced breast cancer: final analysis of a SICOG phase III study. Br J 
Cancer. 2006; 95(8): 1005–1012. 
PubMed Abstract | Publisher Full Text | Free Full Text 

16.	 Shehata S, Saad E, Goda Y, et al.: A phase II study of gemcitabine combined 
with vinorelbine as first-line chemotherapy for metastatic breast cancer. 
Hematol Oncol Stem Cell Ther. 2010; 3(1): 1–6. 
PubMed Abstract | Publisher Full Text 

17.	 Pagani O, Senkus E, Wood W, et al.: International guidelines for management 
of metastatic breast cancer: can metastatic breast cancer be cured? J Natl 
Cancer Inst. 2010; 102(7): 456–463. 
PubMed Abstract | Publisher Full Text | Free Full Text 

18.	 Korn EL, Liu PY, Lee SJ, et al.: Meta-analysis of phase II cooperative group 
trials in metastatic stage IV melanoma to determine progression-free and 
overall survival benchmarks for future phase II trials. J Clin Oncol. 2008; 26(4): 
527–534. 
PubMed Abstract | Publisher Full Text 

19.	 Lu HP, Chao CC: Cancer cells acquire resistance to anticancer drugs: an 
update. Biomed J. 2012; 35(6): 464–472. 
PubMed Abstract

20.	 Coventry BJ, Ashdown ML: Complete clinical responses to cancer therapy 
caused by multiple divergent approaches: a repeating theme lost in 
translation. Cancer Manag Res. 2012; 4: 137–149. 
PubMed Abstract | Publisher Full Text | Free Full Text 

21.	 Davies P: What’s really going on in those cancer cells? New Scientist. 2013; 
217(2898): 24–25. 
Reference Source

22.	 Livshits Z, Rao RB, Smith SW: An approach to chemotherapy-associated 

toxicity. Emerg Med Clin North Am. 2014; 32(1): 167–203. 
PubMed Abstract | Publisher Full Text 

23.	 Moher D, Liberati A, Tetzlaff J, et al.: Preferred reporting items for systematic 
reviews and meta-analyses: the PRISMA statement. Ann Intern Med. 2009; 
151(4): 264–269, W64. 
PubMed Abstract | Publisher Full Text 

24.	 Therasse P, Arbuck SG, Eisenhauer EA, et al.: New guidelines to evaluate the 
response to treatment in solid tumors. European Organization for Research 
and Treatment of Cancer, National Cancer Institute of the United States, 
National Cancer Institute of Canada. J Nat Cancer Insti. 2000; 92(3): 205–216. 
PubMed Abstract | Publisher Full Text 

25.	 Lluch A, Ojeda B, Colomer R, et al.: Doxorubicin and paclitaxel in advanced 
breast carcinoma: importance of prior adjuvant anthracycline therapy. Cancer. 
2000; 89(11): 2169–2175. 
PubMed Abstract | Publisher Full Text 

26.	 Cocconi G, Mambrini A, Quarta M, et al.: Vinorelbine combined with paclitaxel 
infused over 96 hours (VI-TA-96) for patients with metastatic breast carcinoma. 
Cancer. 2000; 88(12): 2731–2738. 
PubMed Abstract | Publisher Full Text 

27.	 Trudeau M, Seymour R, Stanimir G, et al.: A phase II trial of mitomycin, 
ifosfamide and cisplatin in recurrent carcinoma of the cervix. Int J Gynecol 
Cancer. 2000; 10(3): 207–211. 
PubMed Abstract 

28.	 Kaufman D, Raghavan D, Carducci M, et al.: Phase II trial of gemcitabine plus 
cisplatin in patients with metastatic urothelial Cancer. J Clin Oncol. 2000; 18(9): 
1921–1927. 
PubMed Abstract 

29.	 Heinemann V, Wilke H, Mergenthaler HG, et al.: Gemcitabine and cisplatin in 
the treatment of advanced or metastatic pancreatic cancer. Ann Oncol. 2000; 
11(11): 1399–1403. 
PubMed Abstract 

30.	 Gebbia V, Testa A, Borsellino N, et al.: Cisplatin and vinorelbine in advanced 
and/or metastatic adenocarcinoma of the endometrium: a new highly active 
chemotherapeutic regimen. Ann Oncol. 2001; 12(6): 767–772. 
PubMed Abstract 

31.	 Douillard JY, Lerouge D, Monnier A, et al.: Combined paclitaxel and gemcitabine 
as first-line treatment in metastatic non-small cell lung cancer: a multicentre 
phase II study. Br J Cancer. 2001; 84(9): 1179–1184. 
PubMed Abstract | Publisher Full Text | Free Full Text 

32.	 Shin DM, Khuri FR, Glisson BS, et al.: Phase II study of paclitaxel, ifosfamide, 
and carboplatin in patients with recurrent or metastatic head and neck 
squamous cell carcinoma. Cancer. 2001; 91(7): 1316–1323. 
PubMed Abstract | Publisher Full Text 

33.	 Meropol NJ, Niedzwiecki D, Hollis D, et al.: Phase II study of oral eniluracil, 5-
fluorouracil, and leucovorin in patients with advanced colorectal carcinoma. 
Cancer. 2001; 91(7): 1256–1263. 
PubMed Abstract | Publisher Full Text 

34.	 Liu JH, Yang MH, Fan FS, et al.: Tamoxifen and colchicine-modulated 
vinblastine followed by 5-fluorouracil in advanced renal cell carcinoma: a 
phase II study. Urology. 2001; 57(4): 650–654. 
PubMed Abstract | Publisher Full Text 

35.	 Airoldi M, Pedani F, Succo G, et al.: Phase II randomized trial comparing 
vinorelbine versus vinorelbine plus cisplatin in patients with recurrent salivary 
gland malignancies Cancer. 2001; 91(3): 541–547. 
PubMed Abstract 

36.	 Baekelandt M, Lehne G, Tropé CG, et al.: Phase I/II trial of the multidrug-
resistance modulator valspodar combined with cisplatin and doxorubicin in 
refractory ovarian cancer. J Clin Oncol. 2001; 19(12): 2983–2993. 
PubMed Abstract 

37.	 Ma BB, Tannock IF, Pond GR, et al.: Chemotherapy with gemcitabine-containing 
regimens for locally recurrent or metastatic nasopharyngeal carcinoma. 
Cancer. 2002; 95(12): 2516–2523. 
PubMed Abstract | Publisher Full Text 

38.	 Kim TW, Kang YK, Ahn JH, et al.: Phase II study of capecitabine plus cisplatin 
as first-line chemotherapy in advanced gastric cancer. Ann Oncol. 2002; 13(12): 
1893–1898. 
PubMed Abstract | Publisher Full Text 

39.	 Espinosa E, Zamora P, Millá A, et al.: A phase II trial of cisplatin and vinorelbine 
in patients with recurrent or metastatic squamous cell carcinoma of the head 
and neck. Head Neck. 2002; 24(12): 1054–1059. 
PubMed Abstract | Publisher Full Text 

40.	 Soule SE, Miller KD, Porcu P, et al.: Combined anti-microtubule therapy: a phase 
II study of weekly docetaxel plus estramustine in patients with metastatic 
breast cancer. Ann Oncol. 2002; 13(10): 1612–1615. 
PubMed Abstract | Publisher Full Text 

41.	 Neri B, Cini G, Doni L, et al.: Weekly gemcitabine plus Epirubicin as effective 
chemotherapy for advanced pancreatic cancer: a multicenter phase II study. Br 
J Cancer. 2002; 87(5): 497–501. 
PubMed Abstract | Publisher Full Text | Free Full Text 

Page 10 of 14

F1000Research 2015, 4:232 Last updated: 08 JAN 2016

http://dx.doi.org/10.1126/science.312.5777.1157
http://www.ncbi.nlm.nih.gov/pubmed/9164814
http://dx.doi.org/10.1056/NEJM199705293362206
http://www.ncbi.nlm.nih.gov/pubmed/15630849
http://dx.doi.org/10.1016/j.clon.2004.06.007
http://www.ncbi.nlm.nih.gov/pubmed/20693460
http://dx.doi.org/10.1093/jnci/djq322
http://www.ncbi.nlm.nih.gov/pubmed/8284658
http://dx.doi.org/10.1038/scientificamerican0194-130
http://www.ncbi.nlm.nih.gov/pubmed/21925852
http://dx.doi.org/10.1016/j.clon.2011.08.005
http://www.ncbi.nlm.nih.gov/pubmed/23847761
http://dx.doi.org/10.3389/fonc.2013.00170
http://www.ncbi.nlm.nih.gov/pmc/articles/3703567
http://www.ncbi.nlm.nih.gov/pubmed/24692098
http://dx.doi.org/10.1007/s13402-014-0168-6
http://www.ncbi.nlm.nih.gov/pubmed/24305505
http://dx.doi.org/10.1097/CCO.0000000000000017
http://www.ncbi.nlm.nih.gov/pubmed/23335087
http://dx.doi.org/10.3322/caac.21166
http://www.cabdyn.ox.ac.uk/complexity_PDFs/Publications_2009/On the Foundations of Cancer Modelling Selected Topics, Speculations,  Perspectives.pdf
http://www.ncbi.nlm.nih.gov/pubmed/15488528
http://dx.doi.org/10.1016/j.jtbi.2004.07.006
http://dx.doi.org/10.1117/12.602423
http://dx.doi.org/10.1117/12.546641
http://www.ncbi.nlm.nih.gov/pubmed/17047649
http://dx.doi.org/10.1038/sj.bjc.6603395
http://www.ncbi.nlm.nih.gov/pmc/articles/2360722
http://www.ncbi.nlm.nih.gov/pubmed/20231807
http://dx.doi.org/10.1016/S1658-3876%2810%2950049-9
http://www.ncbi.nlm.nih.gov/pubmed/20220104
http://dx.doi.org/10.1093/jnci/djq029
http://www.ncbi.nlm.nih.gov/pmc/articles/3298957
http://www.ncbi.nlm.nih.gov/pubmed/18235113
http://dx.doi.org/10.1200/JCO.2007.12.7837
http://www.ncbi.nlm.nih.gov/pubmed/23442359
http://www.ncbi.nlm.nih.gov/pubmed/22740774
http://dx.doi.org/10.2147/CMAR.S31887
http://www.ncbi.nlm.nih.gov/pmc/articles/3379856
http://connection.ebscohost.com/c/opinions/84628240/whats-really-going-those-cancer-cells
http://www.ncbi.nlm.nih.gov/pubmed/24275174
http://dx.doi.org/10.1016/j.emc.2013.09.002
http://www.ncbi.nlm.nih.gov/pubmed/19622511
http://dx.doi.org/10.7326/0003-4819-151-4-200908180-00135
http://www.ncbi.nlm.nih.gov/pubmed/10655437
http://dx.doi.org/10.1093/jnci/92.3.205
http://www.ncbi.nlm.nih.gov/pubmed/11147586
http://dx.doi.org/10.1002/1097-0142%2820001201%2989:11%3C2169::AID-CNCR4%3E3.0.CO;2-9
http://www.ncbi.nlm.nih.gov/pubmed/10870055
http://dx.doi.org/10.1002/1097-0142%2820000615%2988:12%3C2731::AID-CNCR11%3E3.0.CO;2-9
http://www.ncbi.nlm.nih.gov/pubmed/11240676
http://www.ncbi.nlm.nih.gov/pubmed/10784633
http://www.ncbi.nlm.nih.gov/pubmed/11142479
http://www.ncbi.nlm.nih.gov/pubmed/11484950
http://www.ncbi.nlm.nih.gov/pubmed/11336467
http://dx.doi.org/10.1054/bjoc.2001.1784
http://www.ncbi.nlm.nih.gov/pmc/articles/2363882
http://www.ncbi.nlm.nih.gov/pubmed/11283932
http://dx.doi.org/10.1002/1097-0142%2820010401%2991:7%3C1316::AID-CNCR1134%3E3.0.CO;2-0
http://www.ncbi.nlm.nih.gov/pubmed/11283924
http://dx.doi.org/10.1002/1097-0142%2820010401%2991:7%3C1256::AID-CNCR1126%3E3.0.CO;2-V
http://www.ncbi.nlm.nih.gov/pubmed/11306370
http://dx.doi.org/10.1016/S0090-4295%2800%2901096-7
http://www.ncbi.nlm.nih.gov/pubmed/11169936
http://dx.doi.org/10.1002/1097-0142%2820010201%2991:33.0.CO;2-Y
http://www.ncbi.nlm.nih.gov/pubmed/11408493
http://www.ncbi.nlm.nih.gov/pubmed/12467065
http://dx.doi.org/10.1002/cncr.10995
http://www.ncbi.nlm.nih.gov/pubmed/12453857
http://dx.doi.org/10.1093/annonc/mdf323
http://www.ncbi.nlm.nih.gov/pubmed/12454943
http://dx.doi.org/10.1002/hed.10172
http://www.ncbi.nlm.nih.gov/pubmed/12377650
http://dx.doi.org/10.1093/annonc/mdf283
http://www.ncbi.nlm.nih.gov/pubmed/12189543
http://dx.doi.org/10.1038/sj.bjc.6600482
http://www.ncbi.nlm.nih.gov/pmc/articles/2376146
http://dx.doi.org/10.1016/S1658-3876(10)50049-9
http://dx.doi.org/10.1002/1097-0142(20001201)89:11<2169::AID-CNCR4>3.0.CO;2-9
http://dx.doi.org/10.1002/1097-0142(20000615)88:12<2731::AID-CNCR11>3.0.CO;2-9
http://dx.doi.org/10.1002/1097-0142(20010401)91:7<1316::AID-CNCR1134>3.0.CO;2-0
http://dx.doi.org/10.1002/1097-0142(20010401)91:7<1256::AID-CNCR1126>3.0.CO;2-V
http://dx.doi.org/10.1016/S0090-4295(00)01096-7


42.	 Taïeb J, Mitry E, Boige V, et al.: Optimization of 5-fluorouracil (5-FU)/cisplatin 
combination chemotherapy with a new schedule of leucovorin, 5-FU and 
cisplatin (LV5FU2-P regimen) in patients with biliary tract carcinoma. Ann 
Oncol. 2002; 13(8): 1192–1196. 
PubMed Abstract | Publisher Full Text 

43.	 Cho EK, Lee WK, Lim DY, et al.: Epirubicin, cisplatin, and protracted venous 
infusion of 5-fluorouracil for advanced gastric carcinoma. J Korean Med Sci. 
2002; 17(3): 348–352. 
PubMed Abstract | Publisher Full Text | Free Full Text 

44.	 Seo JH, Whang YM, Kim BS, et al.: A phase II study of paclitaxel by 24-
hour infusion and ifosfamide in anthracycline-resistant metastatic breast 
carcinoma. Cancer. 2002; 94(7): 1925–1930. 
PubMed Abstract | Publisher Full Text 

45.	 Plaxe SC, Blessing JA, Bookman MA, et al.: Phase II trial of pyrazoloacridine in 
recurrent platinum-sensitive ovarian cancer: A gynecologic oncology group 
study. Gynecol Oncol. 2002; 84(1): 32–35. 
PubMed Abstract | Publisher Full Text 

46.	 Edmonson JH, Blessing JA, Cosin JA, et al.: Phase II study of mitomycin, 
doxorubicin, and cisplatin in the treatment of advanced uterine 
leiomyosarcoma: A gynecologic oncology group study. Gynecol Oncol. 2002; 
85(3): 507–510. 
PubMed Abstract | Publisher Full Text 

47.	 González-Martin A, Crespo C, García-López JL, et al.: Ifosfamide and vinorelbine 
in advanced platinum-resistant ovarian cancer: excessive toxicity with a 
potentially active regimen. Gynecol Oncol. 2002; 84(3): 368–373. 
PubMed Abstract | Publisher Full Text 

48.	 Bafaloukos D, Aravantinos G, Fountzilas G, et al.: Docetaxel in combination 
with dacarbazine in patients with advanced melanoma. Oncology. 2002; 63(4): 
333–337. 
PubMed Abstract | Publisher Full Text 

49.	 Comella P, Casaretti R, Crucitta E, et al.: Oxaliplatin plus raltitrexed and 
leucovorin-modulated 5-fluorouracil i.v. bolus: a salvage regimen for colorectal 
cancer patients. Br J Cancer. 2002; 86(12): 1871–1875. 
PubMed Abstract | Publisher Full Text | Free Full Text 

50.	 Han JY, Lee DH, Kim HY, et al.: A phase II study of weekly irinotecan and 
capecitabine in patients with previously treated non-small cell lung cancer. 
Clin Cancer Res. 2003; 9(16 Pt 1): 5909–5914. 
PubMed Abstract 

51.	 Petty RD, Nicolson MC, Skaria S, et al.: A phase II study of mitomycin C, 
cisplatin and protracted infusional 5-fluorouracil in advanced pancreatic 
carcinoma: efficacy and low toxicity. Ann Oncol. 2003; 14(7): 1100–1105. 
PubMed Abstract | Publisher Full Text 

52.	 Chua DT, Sham JS, Au GK: A phase II study of capecitabine in patients with 
recurrent and metastatic nasopharyngeal carcinoma pretreated with platinum-
based chemotherapy. Oral Oncol. 2003; 39(4): 361–366. 
PubMed Abstract | Publisher Full Text 

53.	 Hirsh V, Whittom R, Ofiara L, et al.: Weekly paclitaxel and gemcitabine 
chemotherapy for metastatic non-small cell lung carcinoma (NSCLC): a dose-
optimizing phase II trial. Cancer. 2003; 97(9): 2242–2247. 
PubMed Abstract | Publisher Full Text 

54.	 Bodurka DC, Levenback C, Wolf JK, et al.: Phase II trial of irinotecan in patients 
with metastatic epithelial ovarian cancer or peritoneal cancer. J Clin Oncol. 
2003; 21(2): 291–297. 
PubMed Abstract | Publisher Full Text 

55.	 Ohtsu A, Boku N, Yoshioka T, et al.: A Phase II study of irinotecan in 
combination with 120-h infusion of 5-fluorouracil in patients with metastatic 
colorectal carcinoma: Japan Clinical Oncology Group Study (JCOG9703). Jpn 
J Clin Oncol. 2003; 33(1): 28–32. 
PubMed Abstract | Publisher Full Text 

56.	 Fracasso PM, Blessing JA, Morgan MA, et al.: Phase II study of oxaliplatin in 
platinum-resistant and refractory ovarian cancer: a gynecologic group study. 
J Clin Oncol. 2003; 21(15): 2856–2859. 
PubMed Abstract | Publisher Full Text 

57.	 Aravantinos G, Bafaloukos D, Fountzilas G, et al.: Phase II study of docetaxel-
vinorelbine in platinum-resistant, paclitaxel-pretreated ovarian cancer. Ann 
Oncol. 2003; 14(7): 1094–1099. 
PubMed Abstract | Publisher Full Text 

58.	 Rose PG, Blessing JA, Ball HG, et al.: A phase II study of docetaxel in paclitaxel-
resistant ovarian and peritoneal carcinoma: a Gynecologic Oncology Group 
Study. Gynecol Oncol. 2003; 88(2): 130–135. 
PubMed Abstract | Publisher Full Text 

59.	 Oh WK, Halabi S, Kelly WK, et al.: A phase II study of estramustine, docetaxel, 
and carboplatin with granulocyte-colony-stimulating factor support in patients 
with hormone-refractory prostate carcinoma: Cancer and Leukemia Group B 
99813. Cancer. 2003; 98(12): 2592–2598. 
PubMed Abstract | Publisher Full Text 

60.	 Koletsky AJ, Guerra ML, Kronish L: Phase II study of vinorelbine and low-dose 
docetaxel in chemotherapy-naive patients with hormone-refractory prostate 
cancer. Cancer. 2003; 9(4): 286–292. 
PubMed Abstract | Publisher Full Text 

61.	 Reina JJ, Aparicio J, Salvador J, et al.: A multicenter phase II study of irinotecan 
(CPT-11) alternated with 5-fluorouracil and leucovorin as first-line treatment of 
patients with metastatic colorectal cancer. Cancer Chemother Pharmacol. 2003; 

52(4): 339–345. 
PubMed Abstract | Publisher Full Text 

62.	 Jaeckle KA, Hess KR, Alfred Yung WK, et al.: Phase II evaluation of 
temozolomide and 13-cis-retinoic acid for the treatment of recurrent and 
progressive malignant glioma: a North American Brain Tumor Consortium 
study. J Clin Oncol. 2003; 21(12): 2305–2311. 
PubMed Abstract | Publisher Full Text 

63.	 Freyer G, Delozier T, Lichinister M, et al.: Phase II study of oral vinorelbine in 
first-line advanced breast cancer chemotherapy. J Clin Oncol. 2003; 21(1): 
35–40. 
PubMed Abstract 

64.	 Chitapanarux I, Tonusin A, Sukthomya V, et al.: Phase II clinical study of 
irinotecan and cisplatin as first-line chemotherapy in metastatic or recurrent 
cervical cancer. Gynecol Oncol. 2003; 89(3): 402–407. 
PubMed Abstract | Publisher Full Text 

65.	 Bajetta E, Di Bartolomeo M, Mariani L, et al.: Randomized multicenter Phase II 
trial of two different schedules of irinotecan combined with capecitabine as 
first-line treatment in metastatic colorectal carcinoma. Cancer. 2004; 100(2): 
279–287. 
PubMed Abstract | Publisher Full Text 

66.	 Friedland DM, Dakhil S, Hollen C, et al.: A phase II evaluation of weekly 
paclitaxel plus carboplatin in advanced urothelial cancer. Cancer Invest. 2004; 
22(3): 374–382. 
PubMed Abstract | Publisher Full Text 

67.	 Lee J, Park JO, Kim WS, et al.: Phase II study of gemcitabine combined with 
uracil-tegafur in metastatic pancreatic cancer. Oncology. 2004; 66(1): 32–37. 
PubMed Abstract | Publisher Full Text 

68.	 Lorusso D, Naldini A, Testa A, et al.: Phase II study of pegylated liposomal 
doxorubicin in heavily pretreated epithelial ovarian cancer patients. May a new 
treatment schedule improve toxicity profile? Oncology. 2004; 67(3–4): 243–249. 
PubMed Abstract | Publisher Full Text 

69.	 Pectasides D, Pectasides M, Farmakis D, et al.: Oxaliplatin plus high-dose 
leucovorin and 5-fluorouracil (FOLFOX 4) in platinum-resistant and taxane-
pretreated ovarian cancer: a phase II study. Gynecol Oncol. 2004; 95(1): 165–
172. PubMed Abstract | Publisher Full Text 

70.	 Borrega P, Velasco A, Bolaños M, et al.: Phase II trial of vinorelbine and 
estramustine in the treatment of metastatic hormone-resistant prostate 
cancer. Urol Oncol. 2004; 22(1): 32–35. 
PubMed Abstract | Publisher Full Text 

71.	 Perez EA, Hillman DW, Mailliard JA, et al.: Randomized phase II study of two 
irinotecan schedules for patients with metastatic breast cancer refractory 
to an anthracycline, a taxane, or both. J Clin Oncol. 2004; 22(14): 2849–2855. 
PubMed Abstract | Publisher Full Text 

72.	 Perez EA, Geoffroy FJ, Hillman S, et al.: Phase II study of oral etoposide and 
intravenous paclitaxel in extensive-stage small cell lung cancer. Lung Cancer. 
2004; 44(3): 347–353. 
PubMed Abstract | Publisher Full Text 

73.	 Shepard RC, Levy DE, Berlin JD, et al.: Phase II study of gemcitabine in 
combination with docetaxel in patients with advanced pancreatic carcinoma 
(E1298). A trial of the eastern cooperative oncology group. Oncology. 2004; 
66(4): 303–309. 
PubMed Abstract | Publisher Full Text 

74.	 Muggia FM, Blessing JA, McGehee R, et al.: Cisplatin and irinotecan in 
squamous cell carcinoma of the cervix: a phase II study of the Gynecologic 
Oncology Group. Gynecol Oncol. 2004; 94(2): 483–484. 
PubMed Abstract | Publisher Full Text 

75.	 Tsuda H, Hashiguchi Y, Nishimura S, et al.: Phase I–II study of irinotecan (CPT-
11) plus nedaplatin (254-S) with recombinant human granulocyte colony-
stimulating factor support in patients with advanced or recurrent cervical 
cancer. Br J Cancer. 2004; 91(6): 1032–1037. 
PubMed Abstract | Publisher Full Text | Free Full Text 

76.	 Miller DS, Blessing JA, Waggoner S, et al.: Phase II evaluation of 9-
aminocamptothecin (9-AC, NSC #603071) in platinum-resistant ovarian and 
primary peritoneal carcinoma: a Gynecologic Oncology Group Study. Gynecol 
Oncol. 2005; 96(1): 67–71. 
PubMed Abstract | Publisher Full Text 

77.	 Levy T, Inbar M, Menczer J, et al.: Phase II study of weekly topotecan in patients 
with recurrent or persistent epithelial ovarian cancer. Gynecol Oncol. 2004; 
95(3): 686–690. 
PubMed Abstract | Publisher Full Text 

78.	 Long HJ 3rd, Blessing JA, Sorosky J: Phase II trial of dacarbazine, mitomycin, 
doxorubicin, and cisplatin with sargramostim in uterine leiomyosarcoma: 
a Gynecologic Oncology Group study. Gynecol Oncol. 2005; 99(2): 339–342. 
PubMed Abstract | Publisher Full Text 

79.	 Tsavaris N, Kosmas C, Skopelitis E, et al.: A phase II study of the docetaxel-
carboplatin chemotherapy regimen in advanced non-small-cell lung cancer. 
Lung. 2005; 183(6): 405–416. 
PubMed Abstract | Publisher Full Text 

80.	 Öman M, Lundqvist S, Gustavsson B, et al.: Phase I/II trial of intraperitoneal 
5-Fluorouracil with and without intravenous vasopressin in non-resectable 
pancreas cancer. Cancer Chemother Pharmacol. 2005; 56(6): 603–609. 
PubMed Abstract | Publisher Full Text 

81.	 Feun L, Marini A, Moffat F, et al.: Cyclosporine A, alpha-lnterferon and 

Page 11 of 14

F1000Research 2015, 4:232 Last updated: 08 JAN 2016

http://www.ncbi.nlm.nih.gov/pubmed/12181241
http://dx.doi.org/10.1093/annonc/mdf201
http://www.ncbi.nlm.nih.gov/pubmed/12068138
http://dx.doi.org/10.3346/jkms.2002.17.3.348
http://www.ncbi.nlm.nih.gov/pmc/articles/3054884
http://www.ncbi.nlm.nih.gov/pubmed/11932893
http://dx.doi.org/10.1002/cncr.10431
http://www.ncbi.nlm.nih.gov/pubmed/11748972
http://dx.doi.org/10.1006/gyno.2001.6441
http://www.ncbi.nlm.nih.gov/pubmed/12051882
http://dx.doi.org/10.1006/gyno.2002.6661
http://www.ncbi.nlm.nih.gov/pubmed/11855871
http://dx.doi.org/10.1006/gyno.2001.6508
http://www.ncbi.nlm.nih.gov/pubmed/12417787
http://dx.doi.org/10.1159/000066225
http://www.ncbi.nlm.nih.gov/pubmed/12085178
http://dx.doi.org/10.1038/sj.bjc.6600414
http://www.ncbi.nlm.nih.gov/pmc/articles/2375419
http://www.ncbi.nlm.nih.gov/pubmed/14676114
http://www.ncbi.nlm.nih.gov/pubmed/12853353
http://dx.doi.org/10.1093/annonc/mdg278
http://www.ncbi.nlm.nih.gov/pubmed/12676255
http://dx.doi.org/10.1016/S1368-8375%2802%2900120-3
http://www.ncbi.nlm.nih.gov/pubmed/12712478
http://dx.doi.org/10.1002/cncr.11319
http://www.ncbi.nlm.nih.gov/pubmed/12525521
http://dx.doi.org/10.1200/JCO.2003.02.091
http://www.ncbi.nlm.nih.gov/pubmed/12604721
http://dx.doi.org/10.1093/jjco/hyg003
http://www.ncbi.nlm.nih.gov/pubmed/12885801
http://dx.doi.org/10.1200/JCO.2003.03.077
http://www.ncbi.nlm.nih.gov/pubmed/12853352
http://dx.doi.org/10.1093/annonc/mdg292
http://www.ncbi.nlm.nih.gov/pubmed/12586591
http://dx.doi.org/10.1016/S0090-8258%2802%2900091-4
http://www.ncbi.nlm.nih.gov/pubmed/14669278
http://dx.doi.org/10.1002/cncr.11829
http://www.ncbi.nlm.nih.gov/pubmed/12967139
http://dx.doi.org/10.1097/00130404-200307000-00011
http://www.ncbi.nlm.nih.gov/pubmed/12851783
http://dx.doi.org/10.1007/s00280-003-0601-4
http://www.ncbi.nlm.nih.gov/pubmed/12805331
http://dx.doi.org/10.1200/JCO.2003.12.097
http://www.ncbi.nlm.nih.gov/pubmed/12506167
http://www.ncbi.nlm.nih.gov/pubmed/12798702
http://dx.doi.org/10.1016/S0090-8258%2803%2900174-4
http://www.ncbi.nlm.nih.gov/pubmed/14716761
http://dx.doi.org/10.1002/cncr.11910
http://www.ncbi.nlm.nih.gov/pubmed/15493358
http://dx.doi.org/10.1081/CNV-200029064
http://www.ncbi.nlm.nih.gov/pubmed/15031596
http://dx.doi.org/10.1159/000076332
http://www.ncbi.nlm.nih.gov/pubmed/15557785
http://dx.doi.org/10.1159/000081324
http://www.ncbi.nlm.nih.gov/pubmed/15385127
http://dx.doi.org/10.1016/j.ygyno.2004.06.029
http://www.ncbi.nlm.nih.gov/pubmed/14969801
http://dx.doi.org/10.1016/S1078-1439%2803%2900102-9
http://www.ncbi.nlm.nih.gov/pubmed/15254052
http://dx.doi.org/10.1200/JCO.2004.10.047
http://www.ncbi.nlm.nih.gov/pubmed/15140548
http://dx.doi.org/10.1016/j.lungcan.2003.12.002
http://www.ncbi.nlm.nih.gov/pubmed/15218298
http://dx.doi.org/10.1159/000078331
http://www.ncbi.nlm.nih.gov/pubmed/15297192
http://dx.doi.org/10.1016/j.ygyno.2004.05.018
http://www.ncbi.nlm.nih.gov/pubmed/15292935
http://dx.doi.org/10.1038/sj.bjc.6602076
http://www.ncbi.nlm.nih.gov/pmc/articles/2747698
http://www.ncbi.nlm.nih.gov/pubmed/15589582
http://dx.doi.org/10.1016/j.ygyno.2004.09.015
http://www.ncbi.nlm.nih.gov/pubmed/15581982
http://dx.doi.org/10.1016/j.ygyno.2004.09.005
http://www.ncbi.nlm.nih.gov/pubmed/16051328
http://dx.doi.org/10.1016/j.ygyno.2005.06.002
http://www.ncbi.nlm.nih.gov/pubmed/16465600
http://dx.doi.org/10.1007/s00408-005-2552-5
http://www.ncbi.nlm.nih.gov/pubmed/16047145
http://dx.doi.org/10.1007/s00280-005-1012-5
http://dx.doi.org/10.1016/S1368-8375(02)00120-3
http://dx.doi.org/10.1016/S0090-8258(02)00091-4
http://dx.doi.org/10.1016/S0090-8258(03)00174-4
http://dx.doi.org/10.1016/S1078-1439(03)00102-9


interleukin-2 following chemotherapy with BCNU, DTIC, cisplatin, and 
tamoxifen: a phase II study in advanced melanoma. Cancer Invest. 2005; 23(1): 
3–8. 
PubMed Abstract | Publisher Full Text 

82.	 Millar J, Scullin P, Morrison A, et al.: Phase II study of gemcitabine and cisplatin 
in locally advanced/metastatic oesophageal cancer. Br J Cancer. 2005; 93(10): 
1112–1116. 
PubMed Abstract | Publisher Full Text | Free Full Text 

83.	 Yang SH, Kim MK, Lee TK, et al.: Temozolomide chemotherapy in patients with 
recurrent malignant gliomas. J Korean Med Sci. 2006; 21(4): 739–744. 
PubMed Abstract | Publisher Full Text | Free Full Text 

84.	 Laber DA, Okeke RI, Arce-Lara C, et al.: A phase II study of extended dose 
temozolomide and thalidomide in previously treated patients with metastatic 
melanoma. J Cancer Res Clin Oncol. 2006; 132(9): 611–616. 
PubMed Abstract | Publisher Full Text 

85.	 Hwu WJ, Panageas KS, Menell JH, et al.: Phase II study of temozolomide plus 
pegylated interferon-alpha-2b for metastatic melanoma. Cancer. 2006; 106(11): 
2445–2451. 
PubMed Abstract | Publisher Full Text 

86.	 Pinto C, Marino A, De Pangher Manzini V, et al.: Sequential chemotherapy with 
cisplatin/gemcitabine (CG) followed by mitoxantrone/methotrexate/mitomycin 
(MMM) in patients with malignant pleural mesothelioma. A multicenter Italian 
Phase II Study (SITMP1). Lung Cancer. 2006; 52(2): 199–206. 
PubMed Abstract | Publisher Full Text 

87.	 Goto A, Yamada Y, Yasui H, et al.: Phase II study of combination therapy with S-
1 and irinotecan in patients with advanced colorectal cancer. Ann Oncol. 2006; 
17(6): 968–973. 
PubMed Abstract | Publisher Full Text 

88.	 Feliu J, Salud A, Escudero P, et al.: XELOX (capecitabine plus oxaliplatin) as 
first-line treatment for elderly patients over 70 years of age with advanced 
colorectal cancer. Br J Cancer. 2006; 94(7): 969–975. 
PubMed Abstract | Publisher Full Text | Free Full Text 

89.	 Papakostas P, Tsavdaridis D, Kosmidis P, et al.: Combination docetaxel 
(Taxotere), fluorouracil, and leucovorin (TFL), as first-line chemotherapy in 
advanced gastric cancer: a Hellenic Cooperative Oncology Group phase II 
study. Gastric Cancer. 2006; 9(1): 26–31. 
PubMed Abstract | Publisher Full Text 

90.	 Baek JH, Kim JG, Jeon SB, et al.: Phase II study of capecitabine and irinotecan 
combination chemotherapy in patients with advanced gastric cancer. Br J 
Cancer. 2006; 94(10): 1407–1411. 
PubMed Abstract | Publisher Full Text | Free Full Text 

91.	 Santini D, Graziano F, Catalano V, et al.: Weekly oxaliplatin, 5-fluorouracil 
and folinic acid (OXALF) as first-line chemotherapy for elderly patients with 
advanced gastric cancer: results of a phase II trial. BMC Cancer. 2006; 6: 
125. 
PubMed Abstract | Publisher Full Text | Free Full Text 

92.	 Smith HO, Jiang CS, Weiss GR, et al.: Tirapazamine plus cisplatin in advanced 
or recurrent carcinoma of the uterine cervix: a Southwest Oncology Group 

study. Int J Gynecol Cancer. 2006; 16(1): 298–305. 
PubMed Abstract | Publisher Full Text 

93.	 R Development Core Team: R: A language and environment for statistical 
computing. R Foundation for Statistical Computing, Vienna, Austria. ISBN 3-
900051-07-0. 2009. 
Reference Source

94.	 Begg CB, Mazumdar M: Operating characteristics of a rank correlation test for 
publication bias. Biometrics. 1994; 50(4): 1088–1101. 
PubMed Abstract | Publisher Full Text 

95.	 Egger M, Davey Smith G, Schneider M, et al.: Bias in meta-analysis detected by a 
simple, graphical test. BMJ. 1997; 315(7109): 629–634. 
PubMed Abstract | Publisher Full Text | Free Full Text 

96.	 Coventry BJ, Ashdown ML, Quinn MA, et al.: CRP identifies homeostatic immune 
oscillations in cancer patients: a potential treatment targeting tool? J Transl 
Med. 2009; 7: 102. 
PubMed Abstract | Publisher Full Text | Free Full Text 

97.	 Ashdown ML, Coventry BJ: A matter of time. Australasian Science. 2010; (5): 18–20. 
Reference Source

98.	 Ashdown ML, Coventry BJ: Window of opportunity. Australasian Science. 2014; 
(6): 16–19. 
Reference Source

99.	 Awwad M, North RJ: Cyclophosphamide-induced immunologically mediated 
regression of a cyclophosphamide-resistant murine tumor: a consequence 
of eliminating precursor L3T4+ suppressor T-cells. Cancer Res. 1989; 49(7): 
1649–1654. 
PubMed Abstract 

100.	 Darrasse-Jèze G, Bergot AS, Durgeau A, et al.: Tumor emergence is sensed 
by self-specific CD44hi memory Tregs that create a dominant tolerogenic 
environment for tumors in mice. J Clin Invest. 2009; 119(9): 2648–2662. 
PubMed Abstract | Publisher Full Text | Free Full Text 

101.	 Sagoo GS, Little J, Higgins JP: Systematic reviews of genetic association 
studies. Human Genome Epidemiology Network. PLOS Med. 2009; 6(3): 
e1000028. 
PubMed Abstract | Publisher Full Text | Free Full Text 

102.	 André N, Carré M, Pasquier E: Metronomics: towards personalized 
chemotherapy? Nat Rev Clin Oncol. 2014; 11(7): 413–431. 
PubMed Abstract | Publisher Full Text 

103.	 Coventry BJ, Ashdown ML: The 20th anniversary of interleukin-2 therapy: 
bimodal role explaining longstanding random induction of complete clinical 
responses. Cancer Manag Res. 2012; 4: 215–221. 
PubMed Abstract | Publisher Full Text | Free Full Text 

104.	 Coventry BJ, Lilly CA, Hersey P, et al.: Prolonged repeated vaccine immuno-
chemotherapy induces long-term clinical responses and survival for advanced 
metastatic melanoma. J Immunother Cancer. 2014; 2: 9. 
Publisher Full Text 

105.	 Dutcher JP, Wiernik PH: Deconstructing and reinventing the IL-2 paradigm: can 
alternate dosing schedules enhance tumor effect? Kidney Cancer J. 2014; 11: 
22–28.

Page 12 of 14

F1000Research 2015, 4:232 Last updated: 08 JAN 2016

http://www.ncbi.nlm.nih.gov/pubmed/15779861
http://dx.doi.org/10.1081/CNV-46368
http://www.ncbi.nlm.nih.gov/pubmed/16278660
http://dx.doi.org/10.1038/sj.bjc.6602842
http://www.ncbi.nlm.nih.gov/pmc/articles/2361496
http://www.ncbi.nlm.nih.gov/pubmed/16891823
http://dx.doi.org/10.3346/jkms.2006.21.4.739
http://www.ncbi.nlm.nih.gov/pmc/articles/2729901
http://www.ncbi.nlm.nih.gov/pubmed/16741726
http://dx.doi.org/10.1007/s00432-006-0114-8
http://www.ncbi.nlm.nih.gov/pubmed/16639739
http://dx.doi.org/10.1002/cncr.21909
http://www.ncbi.nlm.nih.gov/pubmed/16542747
http://dx.doi.org/10.1016/j.lungcan.2006.01.002
http://www.ncbi.nlm.nih.gov/pubmed/16603600
http://dx.doi.org/10.1093/annonc/mdl066
http://www.ncbi.nlm.nih.gov/pubmed/16552438
http://dx.doi.org/10.1038/sj.bjc.6603047
http://www.ncbi.nlm.nih.gov/pmc/articles/2361238
http://www.ncbi.nlm.nih.gov/pubmed/16557433
http://dx.doi.org/10.1007/s10120-005-0353-4
http://www.ncbi.nlm.nih.gov/pubmed/16641916
http://dx.doi.org/10.1038/sj.bjc.6603093
http://www.ncbi.nlm.nih.gov/pmc/articles/2361294
http://www.ncbi.nlm.nih.gov/pubmed/16686939
http://dx.doi.org/10.1186/1471-2407-6-125
http://www.ncbi.nlm.nih.gov/pmc/articles/1475875
http://www.ncbi.nlm.nih.gov/pubmed/16445649
http://dx.doi.org/10.1111/j.1525-1438.2006.00339.x
http://spatial-analyst.net/book/node/330
http://www.ncbi.nlm.nih.gov/pubmed/7786990
http://dx.doi.org/10.2307/2533446
http://www.ncbi.nlm.nih.gov/pubmed/9310563
http://dx.doi.org/10.1136/bmj.315.7109.629
http://www.ncbi.nlm.nih.gov/pmc/articles/2127453
http://www.ncbi.nlm.nih.gov/pubmed/19948067
http://dx.doi.org/10.1186/1479-5876-7-102
http://www.ncbi.nlm.nih.gov/pmc/articles/2791755
http://www.australasianscience.com.au/article/issue-may-2010/matter-time.html
http://www.australasianscience.com.au/article/issue-june-2014/window-opportunity.html
http://www.ncbi.nlm.nih.gov/pubmed/2522344
http://www.ncbi.nlm.nih.gov/pubmed/19652360
http://dx.doi.org/10.1172/JCI36628
http://www.ncbi.nlm.nih.gov/pmc/articles/2735938
http://www.ncbi.nlm.nih.gov/pubmed/19260758
http://dx.doi.org/10.1371/journal.pmed.1000028
http://www.ncbi.nlm.nih.gov/pmc/articles/2650724
http://www.ncbi.nlm.nih.gov/pubmed/24913374
http://dx.doi.org/10.1038/nrclinonc.2014.89
http://www.ncbi.nlm.nih.gov/pubmed/22904643
http://dx.doi.org/10.2147/CMAR.S33979
http://www.ncbi.nlm.nih.gov/pmc/articles/3421468
http://dx.doi.org/10.1186/2051-1426-2-9


F1000Research

1.  

2.  

3.  

1.  

Open Peer Review

  Current Referee Status:

Version 1

 25 November 2015Referee Report

doi:10.5256/f1000research.7263.r11333

 Gábor Balázsi
The Louis and Beatrice Laufer Center for Physical and Quantitative Biology, Stony Brook University,
Stony Brook, NY, USA

The statistical analysis is appropriate and rigorous. The results are interesting – similar rates of CR for a
variety of cancers and drug types. I would like to recommend indexation after a few minor comments have
been addressed:

It would be interesting and important to include a statement on the rate of Spontaneous Regression
(tumour regressing without any treatment). This could simply be extracted from previous
publications (no additional analysis needed). This would answer the question: does chemotherapy
provide any benefit compared to no treatment at all? It would be interesting to add a sentence on
comparing the rates of CR and SR.
 
In the Introduction, a sentence on the molecular mechanisms (such as gene regulation) leading to
metastasis would be useful. A relevant citation could be Lee (2014).et al. 
 
It would also be interesting to add a sentence on any trends observable over time. If the data are
insufficient to make a statement, then the authors should write a sentence stating that.
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The authors respond to Professor Balázsi's suggestions as follows:

In clinical terms, spontaneous regression is an exceedingly rare event that an individual
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In clinical terms, spontaneous regression is an exceedingly rare event that an individual
clinician might perhaps be lucky enough to observe in an entire career of clinical practice -
many do not. As such, it is therefore far less than the CR rates that we have identified and
reported here in this meta-analysis, and the CR rates are most likely to be the effect(s) of
treatment.
We agree that molecular mechanisms and gene regulation are important aspects in
neoplasia and oncogenesis, but these aspects are not precisely central to the subject of our
meta-analysis, and so we did not stray into those areas in this paper
This is an interesting point, however, since we necessarily confined our studies to the time
period from 2000 - 2007, we did not see a trend over that short time. However, the
suggestion is a particularly interesting one and potentially relevant over a longer period. This
is an open question for future study.
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regimens for various cancers as part of meta-analysis focusing on the attainment of CR. The remarkable
concordance of CR rate across cancer and therapy types is very intriguing. The authors explore possible
explanations for this phenomenon and surmise it is most likely immune in nature. This is a remarkable
finding that begs for some solution and to my knowledge is a novel observation.
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