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Abstract

Purpose: We present a series of publications on lung cancer in several well-recognized medical journals that present
potential errors in the analyses and results of survival data. Our work stresses that a publication in a 'peer-reviewed

journal may not guarantee complete fact-checking or accuracy.

Methods: We gathered publications on lung cancer on which we previously established communication with editors via

formal letters to the editor and direct communications with them to comment on these works.

Results: We present our analysis of survival results from seven publications in different journals. We found that these
works did not meet the basic survival analysis principles. First, the progression-free survival (PFS) or overall survival
(OS) percentages visually estimated from the curves do not match the number of events described in the figures or text
at the median follow-up times of reporting. Secondly, death events are more common than progression events,
resulting in higher PFS than OS curves. These two issues may severely jeopardize the authors' conclusions.
Surprisingly, the journal editors communicated via formal letters or direct correspondence did not find mistakes or did
not answer. Our work is beyond consideration as to whether these mistakes were deliberate or came from an honest

error by the authors.

Conclusions: We state that journal editors should play a more active role in ensuring the accuracy of publications.
Inaccurate data can significantly influence physicians' treatment decisions, potentially leading to ineffective treatments.
This underscores the importance of our work and the need for improved accuracy in medical publications, as it directly

impacts the professional practice of physicians.
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Introduction

Scientific journals constitute a fundamental part of the progress of science. In medicine, they also directly impact medical
care since they inform the medical community about medical progress and are key for formulating patient management
guidelines. Therapeutic decisions must be based on the results of clinical studies that provide maximum evidence of

benefit. Therefore, research must be conducted with the highest methodological, ethical, and scientific rigor! 2],

In medicine, a field of immense complexity, often, a physician, having exhausted all therapeutic options recommended by
evidence-based guidelines, must turn to studies with lower levels of evidence or even preclinical studies to make informed
decisions, such as prescribing drugs off-label. Off-label drug prescription is a common practice in the medical community.
Recognizing its importance, medical ethics bodies, the FDA, and most courts consider it essential for optimal patient
carel®l. This underscores the critical role of rigorous peer review in scientific journals, preventing the dissemination of

unsubstantiated conclusions that could harm patients.

Most scientific journals adhere to globally promoted documents of editorial policies and ethical guidelines, such as the
Recommendations of the International Committee of Medical Journals Editors (ICMJE), which contains statements on
proper research reporting, reviewing, editing, and publishing, and the Committee on Publication Ethics (COPE) of core
practices, comprehensively reflecting on the significant issues in publication ethics!l. Ethical guidelines and editorial
policies aim to ensure that the published works are of good quality. Furthermore, editors and authors generally act in good
faith; however, despite the above, there is increasing information about cases of scientific dishonesty that lead to the
withdrawal of publication by the author or editor. In Oncology, one of the most representative examples is the positive
results of two high-dose chemotherapy studies in breast cancer, which led to thousands of breast cancer patients in the
world undergoing this procedure. Several years later, these studies were falsified. Although it ended with a sanction for

the researcher, the damage was donel®!

In this work, we present a series of cases of clinical oncology studies that, from our analysis, were published with errors in
their results. The questionable aspect is that the editors have been informed about these potential mistakes by formal
letters to the editoror by direct communication by e-mail, and the journals have yet to decide to take action. In principle,
these actions from editors ignoring legitimate concerns do not benefit society and can potentially put patients' health at
risk. In all the cases presented here, potential errors occur in the survival analysis, which can lead to erroneous

conclusions.

Currently, the most common way to present survival results in oncology studies is with survival curves generated via the
Kaplan—Meier method. These curves are compared with the log-rank test to determine whether there are statistically
significant differences between groups and with multivariate analysis via the Cox method to determine which factors affect

survivall®l7],

Authors, when presenting survival results, typically do as follows: "The results of this study demonstrate that at a median
follow-up of .... months, the median survival is .... months, and the survival probability percentages at 12 and 24 months

are ....% and ....%, respectively". These numbers and percentages must correspond with what is drawn in the curves. It is
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essential to clarify that when a study is reported, it must state the median follow-up time, the total number of events in the
study population, and any arm thereof. Hence, the survival percentages obtained by the number of events must

correspond to what is observed in a vertical line drawn on the curve on the X-axis (time) at the median survival time.

A second fundamental observation is that the two survival parameters most commonly used (endpoints) are progression-
free survival (PFS) and overall survival (OS). The first refers to patients who suffer the event (progression), and the
second refers to patients who suffer the event (death). Both parameters are usually defined in the time since patients
enter the study from the time they suffer the event of interest or are censored (censored refers to patients who leave the
study for any reason without having suffered the event at any time during the study or end the study time without having
the event). Censoring and event times apply to both PFS and OS. Therefore, the OS curve (median survival time, survival
percentages) should always be superior to the PFS curve because a fundamental requirement for relapse or progression

is survival. A patient who has died cannot have progression assessed.

Therefore, in any study, the survival percentage determined by the number of events 1) must correspond to the survival
percentage at the median follow-up, and 2) the PFS curve cannot be higher than the OS curve. If the opposite is
observed, it means fatal errors (involuntary or involuntary) that invalidate the conclusion. Therefore, the study must be

withdrawn since correcting it requires substantial changes and a new revision.

The following is a series of survival curves from randomized phase Il studies published in well-reputed journals Figure 1)

in which requirement 1 was met/®I°1'0], The percentages of the number of events match the curves at the median follow-

up time.
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Figure 1. The three curves from different trials published in well-reputed journals show concordance between the percentages PFS and OS

estimated from the number of events with those showed in the curve at median follow-up timel&/1€I10],
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On the other hand, Figure 2 illustrates why OS must always be higher than PFS.
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Figure 2. Graphic representation of why OS must always be higher than PFS. The basic principle is that a patient needs to be alive to progress.

Publications series

1. Studies on Prophylactic Cranial Irradiation

Brain metastases (BM) affect up to 50% of patients with non-small cell lung cancer (NSCLC), significantly impacting
prognosis and quality of life. Several meta-analyses demonstrate that prophylactic cranial irradiation (PCI) significantly
reduces the incidence of BM, offering a potential improvement in outcomes for NSCLC patients. It is worth noting that
patients with anaplastic lymphoma kinase (ALK) rearrangements or Epidermal Growth Factor Receptor (EGFR) mutations

may particularly benefit from PCIl ']

A recent randomized phase Il trial, the PRoT-BM study, published inthe International Journal Radiotherapy Oncology
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Biology Physics supports the idea that certain subgroups of NSCLC patients may experience an OS benefit from PGI'2..
This study included patients with histologically confirmed NSCLC who harbored EGFR mutations, ALK rearrangements,
and had not progressed on systemic therapy. Patients were randomized to either PCI or standard of care (SoC). Among
84 patients, 38 received PCI, and 43 received SoC. PCl reduced the risk of BM from 38% to 7% at 24 months (HR 95%
Cl, 0.22-0.78). Notably, with a median follow-up of 43.1 months, OS was significantly improved in the PCl arm (64.5 vs
19.8 months; HR 0.41, 95% CI 0.22-0.78; p = 0.007).

However, the study raises three key issues that must be addressed to validate its findings and support future phase Il

trials, as shown in Figure 3.
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Figure 3. The median OS for PCI patients is reported as 64.5 months, though not yet reached. Survival rates at 43.1 months were 58% (PCl) and
43% (CTR) but reached earlier. The number of evaluated patients for QoL and neurocognition is lower at 12 months than stated in the text.

Discrepancies in survival data and database lock timing between studies require clarification.

First, although the median OS for PCI patients was reported as 64.5 months, this endpoint has not yet been reached

(discontinued blue line). Second, the total number of patients and events, presented in the upper right corner, indicates
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OS percentages of 58% for the PCIl arm and 43% for the control arm. However, at the reported median survival (43.1
months, purple vertical line), the survival curves do not align, with 58% OS reached at 41 months and 45% at 27 months.
Third, the accompanying publication in the same journal reporting quality of life (QoL) and neurocognitive

outcomes!'3l noted that 37 of 43 patients completed evaluation at 12 months; however, at that point (red vertical line), the

survival rate was 66%, with only 28 patients alive.

Another discrepancy relates to the number of surviving patients. While both studies (12,13) report a median follow-up of
43.1 months (95% Cl, 38.8-47.3), the QoL study!'®! indicated that 17 patients were alive at the database lock in February
2020, whereas the efficacy study!'?! reported 44 deaths. Clarification regarding the exact date of the database lock is

needed.

2. Studies on Nitroglycerin

Nitroglycerin, a Nitric Oxide donor, has been evaluated as an adjunct to anticancer therapy'*.. The trial discussed here
was published in 2014 in the Journal Radiotherapy Oncology'®!. It consisted of a single-arm study where nitroglycerin
was administered during cisplatin and vinorelbine after induction and before consolidation chemotherapy. Among the 35
patients enrolled, the median PFS was 13.5 months (95% ClI, 8.8-18.2), and the median overall survival was 26.9 months
(95% ClI, 15.3-38.5). Interestingly, the authors reported that at 48 months of follow-up, the PFS percentage is higher than
that of OS (38.7% vs. 29%) (Figure 4). This is against the principle that the OS percentage must always be higher than

the PFS because a patient needs to be alive to progress.

100 : 100 :

80 : 80

P : E

E 60 . O 60 .
s : 48 months 38.7% ] : 48 months 29%

V- To I ——— % 40 :

% . N SRR o

20 : 20 E

Y 0

20 40 60 80 20 40 60 80
MONTHS MONTHS

Figure 4. The OS percentages are higher in the PFS curve at 48 months of follow-up.

A second study on nitroglycerin was a phase Il randomized trial published inInternational Journal of Radiotherapy
Oncology Biology Physics (161 In this study, the authors reported that 50 patients were randomized to nitroglycerin, and

46 were to placebo. The results are presented at a median follow-up time of 18.1 months. Compared with radiation alone,
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the addition of nitroglycerin to cranial irradiation improved intracranial progression-free survival (ICPFS) (27.7 vs. 9.6;
hazard ratio [HR], 0.5; 95% ClI, 0.2-0.9; P = 0.027). Survival curves are as follows: The authors report more OS events
than ICPFS (62 vs. 43), which is impossible as these data indicate that more patients have died than those evaluated for
ICPFS (blue discontinued lines). Moreover, the percentages of ICPFS and OS shown in the curve differ from those
calculated on the basis of the number of events (gray tone lines calculated from events and red tone lines as per the
curve). Indeed, the survival percentages from ICPFS events occur earlier and differ from the median follow-up time

(vertical purple line), (Figure 5).

GROUP NUMBER EVENTS 0S% MEDIAN OS

100 | GROUP NUMBER EVENTS  PFS% MEDIAN ICPFS 100 <0 3 36% 18.1m (11.9-24.3)
29 70% 9.6m(7.2-12) 46 30 35% 18.9m (10.5-27.4)
14 42% 27.7m(2.5-52.8) HR 0.9 (95%Cl: 0.5-1.4), p=0.552
HR 0.5 (95%Cl: 0.3-0.9), p=0.027 80
o 60
S
48%
34% ICPFS at 36 m 9% 40 S H

Figure 5. The percentages of ICPFS and OS calculated from the total number of patients and events differ from those shown in the corresponding
curves. It is remarkable that the percentage of OS events at 36 months is higher than ICPFS events, which is implausible as patients need to be

alive to progress.

3. Study on Metformin

Metformin has been evaluated as a candidate drug repurposing drug for NSCLC. A study in 224 advanced non-diabetic
NSCLC harboring EGFR mutations compared gefitinib plus metformin versus gefitinib plus placebo and resulted in
nonsignificantly worse outcomes and increased toxicityl' ’\. The study reported here, published inJAMA Oncology in
2019["8] was a randomized phase Il clinical trial where 70 patients were randomized and treated with EGFR-Tyrosin
Kinase inhibitors (TKIs), and 69 were randomized and treated with EGFR-TKIs plus metformin. At a median follow-up time
of 10.9 months, the median PFS (9.9 vs. 13.1) and OS (17.5 vs. 31.7) were significantly longer in the metformin arm
(P=.03).
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Figure 6. PFS curves and number of events in the upper left of both curves. Estimated percentages from events and actual curves do not match.

As shown in the PFS curves corresponding to evaluations by two independent radio-oncologists Figure 6), in both, at a
median follow-up time of 7.9 months, the percentages of PFS patients do not match with the actual curves (horizontal
lines yellow and green in the left figure, red and blue in the right figure). Indeed, the percentages estimated from the

number of patients and events are set before the median follow-up time.

4. Study of pembrolizumab plus docetaxel

The addition of pembrolizumab to docetaxel has been shown to increase PFS and OS outcomes as first-line therapy in
advanced untreated squamous NSCLC['?!. A recent study comparing Pembrolizumab Plus Docetaxel vs Docetaxel Alone
in Patients With Previously Treated Advanced NSCLC was recently published in JAMA Oncology!??.. In this study,
among 88 patients, 38 and 40 patients were randomized to pembrolizumab plus docetaxel and 40 to docetaxel alone. At a
median follow-up time of 8.9 and 7.9 months, respectively, the authors reported a median PFS of 3.9 vs. 9.5 months for
patients receiving docetaxel and docetaxel plus pembrolizumab, respectively. The curve is as follows (Figure 7).
According to e-Table 2, the authors report 20 progression events out of 40 in the experimental arm, whereas 30 out of 38
in the control arm. Accordingly, the percentages of patients with no progression were 50% and 21%, respectively.
However, as seen in the curve on the left, the PFS percentage of the docetaxel group at 7.8 months of median follow-up
is much lower (8%) than the 21% estimated from the number of events, which even is set before reaching the median
follow-up time (yellow lines). Just for comparison, the curve on the right shows the PFS curve of the NEJM study!'®! that
compared these treatments in the first line. As it should be, the percentage of PFS estimated from the number of events

matches with that shown in the actual curve (median follow-up and PFS percentages pointed out with purple lines).
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Figure 7. PFS curve of the study on the left, where the estimated percentage is much below that shown in the curve. The curve on the right is a

proper example of how the estimated PFS percentages must reflect the percentage estimated with the number of events.

5. A study on early palliative care in lung cancer.

Though early palliative care (EPC) is a clinically meaningful strategy in the management of advanced cancer, this study

aimed to evaluate EPC in patients with advanced NSCLC in a resource-limited setting. The results of the PACO ftrial were

published in The Oncologist>'! which studied 146 advanced NSCLC patients randomized to EPC and 73 who were

randomized to standard of care (SOC). At a median follow-up time of 10.9 months, the authors reported a median OS of

18.1 months (95% ClI, 7.9-28.4) for patients with EPC and 10.5 months for patients with SOC (95% Cl, 4.7-16.2) (P =

0.029). Figure 8 shows strong discordance between the OS percentages estimated from the number of events (black

lines) and the OS percentage shown in the curves (red discontinued lines).
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Figure 8. The curves show a substantial mismatch in the survival percentages at the median follow-up time (vertical orange line), 37% vs. 26% per
the number of events (black lines) and 68% vs. 52% per the curve—a similar discrepancy is observed in the curves for the ECOG score (not

shown).

Comment

The peer review system, while not perfect, remains a cornerstone of academic rigor. It plays a crucial role in detecting
survival data discrepancies, which are often not easily discernible to the untrained eye. When delving into a paper, the
question of data trustworthiness inevitably arises. While numerous factors contribute to this, an article's peer-reviewed
status serves as a rapid credibility test. However, it is crucial to remember that a 'peer-reviewed journal' label does not

guarantee complete fact-checking, impartiality, or accuracy.

Our examination of publications on lung cancer revealed a consistent pattern of survival data discrepancies. These
discrepancies, such as the misalignment between the number and percentages of events and the actual survival curves,

could significantly distort the conclusions drawn from these studies, raising serious concerns about their validity.

Although there is no consensus on how the median follow-up time must be calculated, it is well known that survival results
at the time of publication include the whole follow-up times of the first and last patients included in the study, upon which
the median survival time is estimated. Naturally, the number of events reported at the median follow-up time must be
reflected in the survival curve at the median follow-up time. We provide three examples from randomized controlled trials

from reputed journals where this principle is met (Figure 1), which appears not to be the case in the publications we are
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reporting on. On the other hand, it is essential to understand that in a Kaplan—Meier survival curve, OS survival is
consistently superior to PFS curves because a requirement for a patient to be evaluated for progression is survival.

Hence, there cannot be more events in the OS curve. This principle is broken in some of the examples reported here.

What is most worrisome is that editors of the journals where these articles are published have been advised either by a
formal "Letter to the Editor" or a direct letter to the editor in those journals that do not accept correspondence, or that the
questioned article was published more than three months ago since the observation was made. The data and graphs
presented here have been included in such correspondence. However, the editors who addressed these concerns
assured us that the article in question was reviewed by the appropriate staff and found no irregularities. Some other

editors did not respond after a reasonable amount of time.

This communication is a resounding call to action for journals and their editors. It is a stark reminder that there is always
time to rectify or retract a publication that has not been thoroughly fact-checked or is incorrect. Our observations
transcend the debate of whether these discrepancies stem from deliberate data manipulation or an 'honest error." The
urgency of the situation must be addressed because the ultimate goal of scientific publishing is the advancement of
knowledge. In the medical field, it is doubly important because it communicates progress, serves as a basis for developing
therapeutic guidelines, and helps doctors make therapeutic decisions. Therefore, what is published must be scientifically

correct to avoid exposing a patient to an ineffective but potentially risky therapeutic decision.
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