L[]
5 January 2024, Preprint v3 - CC-BY 4.0 Qe 10S PREPRINT

Review Article

Risk of Death Derived from Hazard Ratio
Should Not Be Communicated as Relative
Risk Reductions for Death in Cancer
Clinical Trials: Intentional or
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In the last four decades, median survival in advanced cervical cancer has increased from 7.1 months
with single-agent cisplatin to 24 months with doublet chemotherapy plus bevacizumab and
pembrolizumab. Coinciding with the emergence of targeted therapy, we observe higher pricing of
novel cancer drugs and results presentation aimed at positively impacting the audience. The first
could result in poor drug affordability and financial toxicity, while the second can give patients a
magnified sense of progress. In this review, we briefly comment on study designs that may favor
obtaining positive results but, most notably, on how results are presented in the latest randomized
clinical trials in advanced cervical cancer. We found that survival results are expressed in Hazard Ratio
(HR) reductions but communicated as a Relative Risk (RR) reduction for death. The HR of the control to
the experimental regimen is given by exp[p]. An HR of 0.7 means an HR reduction of 30%. Risk
reduction derived from HR may lead to a belief that the intervention can eliminate the chance of the
event occurring, but a decreased HR means a reduction in the speed of the event happening, not the
chances of it occurring. On the contrary, the “risk reduction” based on RR means that patients have
less chance of having the event because RR is a binary measure (alive or dead). Not only Relative Risk,
but Absolute Risks and Number-To-Treat (NNT) as well are omitted. The issue of how the results of
cancer clinical trials are presented deserves open discussion. After all, it is the patient’s right to make

an informed decision before embarking on any cancer treatment.

geios.com doi.org/10.32388/F3BC9A.3


https://www.qeios.com/
https://doi.org/10.32388/F3BC9A.3

Corresponding author: Alfonso Duefias-Gonzalez, alfonso duenasg@yahoo.com

Cervical Cancer Epidemiology

Worldwide, cervical cancer ranks fourth in incidence and mortality among women. Estimates indicate
that in the year 2020, there were 604,000 cases and 342,000 deaths, respectively. The epidemiology of
this malignancy is linked to the economic development of countries and regions. The rates in developed
and developing countries vary, with 18.8 vs. 11.3 per 100,000 for incidence and 12.4 vs. 5.2 per 100,000 for
mortality, respectively. These differences also occur within high-income countries such as the USA,
where the death rate from cervical cancer is twice as high among women living in high-poverty areas

compared to those in low-poverty areas. These epidemiological differences are mainly due to deficient

cervical cancer screening programs. However, the affordability of cancer treatment is also an issue L,

Overview of Advanced Cervical Cancer Treatment

Systemic chemotherapy remains the cornerstone of treatment for patients with advanced (metastatic,
recurrent, or progressive) disease who are not candidates for salvage surgery or radiation. Advanced
cervical cancer is a tumor for which the benefit of systemic chemotherapy over the best palliative care
has never been established from randomized studies. A seminal study by Thigpen in 1981, administering
50 mg/m2 of cisplatin every three weeks, reported a median overall survival (mOS) of six and nine
months for responders and non-responders, respectively. The median OS for the entire patient
population was not reported [21 Bonomi et al. in 1985 compared three cisplatin schedules: 50 mg/m?2 (d1),
100 mg/m?2 (d1), and 20 mg/m2 d1-5 (100 mg/m?2 total). There were significant differences in response
rates; however, the median OS of 7.1, 7.0, and 6.1 months was similar Bl on this basis, cisplatin 50 mg/m2

every 21 days was accepted as the standard of care for further studies to compare against.

In 2005, cisplatin-topotecan increased mOS over cisplatin alone from 6.5 to 9.4 months [ and was
established as the standard of care. Subsequently, in 2009, the cisplatin-paclitaxel doublet showed a mOS
of 12.8 months compared with three other doublets (cisplatin-vinorelbine, 10.8 months; cisplatin-
topotecan, 10.2 months; cisplatin-gemcitabine, 10.2 months) 5l and was recommended as the standard of
care. In 2014, the new suggested standard was bevacizumab added to chemotherapy, either cisplatin-

paclitaxel or paclitaxel-topotecan, proving an increase in mOS from 13.5 to 17 months [6] The most recent
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improvement was the KEYNOTE-826 trial, where pembrolizumab proved superior to cisplatin-paclitaxel

with or without bevacizumab (mOS 24 vs. 16.4 months) @

Affordability of Cancer Treatment

Globally, a central problem with new cancer treatments is their price. The high cost creates a significant
disparity in access to treatment. For most patients worldwide, some treatment options may be
insufficient or nonexistent. For those who can afford treatment, the cost can cause financial toxicity. A
study has shown that the resulting financial toxicity increases the risk of death from the cancer the
patient is being treated for 8 The monthly cost of new chemotherapy agents is 12,000 USD

https://[www.cancer.gov/news-events/cancer-currents-blog/2018/presidents-cancer-panel-drug-prices.

To put this number in perspective, according to the website World Data, the median monthly income for
69 countries is 881 USD (ranging from a maximum of 15,507 in Luxembourg to a minimum of 42 in
Afghanistan) https://wwwworlddata.info/average-income.php. It can be realized that a monthly cost of
12,000 USD is unattainable for individuals and many health systems. To better understand the
phenomenon of high drug prices, we briefly overview the situation in the recent past and how it has

evolved regarding clinical cancer research and cancer treatment.

Clinical Cancer Research: Past and Present

In the history of the development of pharmacological treatments for cancer, there was a point when this
development ceased to be a genuinely humanistic scientific activity heavily financed by governments
and instead became an instrument for pharmaceutical and biotechnological corporations for lucrative
activity. Since the early years after World War II, when the first chemotherapeutic agents were discovered,
until the 1990s, advances in cancer research enabled and encouraged the development of virtually all the
chemotherapeutics we use today. Pharmaceutical companies were limited to their well-established and
indispensable role of completing preclinical and clinical development and their subsequent registration
and commercialization at prices that, while relatively expensive compared to drugs from other areas of
medicine, were relatively affordable. The prominent cancer cooperative groups in the Western world
(mainly the USA, Western Europe, and Japan) were sponsored by public funds and designed and carried
out the most critical clinical trials. At that time, pharmaceutical companies generally limited themselves
to providing the study drug without significant influence on the design, study conduct, or publication of

results.
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When the studies were positive, and once the products were commercialized, further clinical trials on the
drug aimed to optimize the treatments. For example, they studied new combinations, duration, and
intensity of the treatments, concurrent vs. sequential schedules, and, of course, head-to-head
comparisons to establish their efficacy and toxicity. In other words, medical oncologists interested in
optimizing the treatments initiated the studies with minimal influence from the industry providing the

research product.

On the other hand, the primary role of Institutional Ethics Committees was to comply with the ethical
requirements of any human study in the shortest possible time and with the fewest possible bureaucratic
requirements. They understood that promoting and accelerating clinical research was an ethical
imperative for both medical researchers and the ethics committees. Many of the oncology clinical trials
were initiated by the investigator or groups of investigators, and they could carry them out due to
minimal necessary regulation. Of course, at that time, there was no need for Contract Research

Organizations (CROs); needless to say, clinical trials were less expensive than they are now.

During that time, the vast majority of the chemotherapy treatment protocols we have today were
established, which allowed many tumors to be cured or at least increased survival. Starting in the 1990s,
the free market in health began to interfere with each one of the processes involved in the
pharmacological therapy of cancer. One of the first consequences was the reduction of public funds for
the research and development of cancer therapies, clearing the way for increased private capital to
finance the research and development of cancer treatments. This situation was accompanied by a sharp
increase in drug prices D1 This new “form” of clinical research has become a genuine industry where
what matters least is that the treatments are affordable for a larger number of people, and it does not
even matter that their effectiveness is marginal. The objective of this work is to provide an analysis of the
most recent studies on the treatment of advanced cervical cancer on how the industry conveniently
presents the results to give a “magnified” vision of the impact of such results for oncologists and patients

as well, specifically about hazard ratio (HR), relative risk (RR), and absolute risk (AR) reductions.
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Hazard Ratio (HR), Relative Risk (RR), Absolute Risk (AR), and

Patients Needed-To-Treat (NNT)

Hazard Ratio

It is increasingly common for the results of randomized cancer clinical trials to be presented in hazard
ratio (HR). The most valuable endpoint in many cancer clinical trials is survival, and the measures
derived from Kaplan-Meier survival curves are median survival and 1-, 2-, 3-, 5-year survival estimates.
However, most survival differences are assessed after adjustment for covariates, commonly using Cox’s
proportional hazards model 19, The HR of the control regimen to the experimental regimen is given by
exp[p]. An HR of 0.7 means an HR reduction of 30%. The survival estimates for patients in the
experimental arm increase as the HR decreases; however, the magnitude of these survival estimates

depends on the survival estimates of the control arm and is not linear 2],

Here are some examples:

0S probabilities with HR 0.8 (HRR 20%). When the 1-year OS probability is 80% in the control, the 1-year
OS probability in the experimental arm would be 84.5%. When the control arm’s 1-year OS probability is

20%, the corresponding 1-year OS probability in the experimental arm would be 29%.

OS probabilities with HR 0.2 (HRR 80%). When the control arm’s 1-year OS probability is 80%, the 1-year
OS probability in the experimental arm is 96%. When the 1-year OS probability is 20% in the control arm,
the corresponding 1-year OS probability in the experimental arm would be 72%. A graphical explanation

of these concepts is shown in Figure 1.
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FIGURE 1. Hazard Ratio and survival probabilities

A. Same Hazard Ratio. Different Survival

B. Hazard Ratio Reduction and Survival

100 HR 80 (HRR 20%)
A
(a) PH effect (b) Early effect 1-y0S o +45%
Events = 345, HR = 0.748, p-value = 0.0071 Events = 345, HR = 0.750, p-value = 0.0076 @ control 80 %
9
1.0 308 % 1.0 3y08% A exp 845%
0.8 70vs. 75 0.8+ 65 vs. 80
10-y OS % 50
OS) 32vs.27 0.6 . 10y0S%
0.4- moOS 044 mos 29vs. 27
2 1-y 0S
z 02 024 ® control 20% A
S 0.0 : 0.04 : A exp29% ° T 9.0 %
S 0 5 10 15 20 0 5 10 15 20 0
s -
= (c) Late effect (d) Crossing survival curves 1-y (time)
> Events = 341, HR = 0.750, p-value = 0.0084 Events = 343, HR = 0.747, p-value = 0.0089
g 0 3y0S % 101 3yos% HR 20 (HRR 80%)
@ 08 89Vs.70 0 65 % 0.8 80 vs. 70 . 100 108 A .
06 40vs. 28 06 1008 % ccolyos 16%
.................. 28vs. 15 A C‘;’;p"’ge % 0
0.4+ mos 041 os
0.24 0.24
0.04 0.04 A
0 5 10 15 20 0 5 10 15 20 50
1-y0S 56%
0 control 20 %
Control Research A oxp 76%
Time since randomization .
0
1-y (time)

Figure 1. Hazard Ratio and survival probabilities

A. The same HR can have different survival curves which lead to different survival probabilities. The curves
can be proportional, can show early effect or late effect, and even cross. B explains how HR reduction results
in different survival probabilities depending on the survival probability in the control arms. Figure 1A is

reproduced from ref 38. Permission was not required.

The HR, however, is a dimensionless value; hence its presentation without the absolute benefit over time
provides information of limited value. An HR of 0.5 means that, on average, an individual in the group
with the higher HR reaches the endpoint (death in survival analysis) first, or an individual with the lower
HR reaches the point last. It should be noted that two survival curves with the same HR may lead to
different outcomes. As shown in Figure 1, it is readily appreciated that with similar HR (in the example,
0.75), the median OS and 3-year, 5-year, and 10-year OS survival rate estimates are different, illustrating

that HR is based on relative rankings and not on actual survival times (12},

Relative Risk

Patients and perhaps some medical oncologists may not have a clear and practical understanding of what

relative and absolute risk measures mean. Therefore, the pharmaceutical industry takes advantage of this
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and usually presents the results of cancer clinical trials to obtain a favorable impression from the medical

and patient community. Two examples best explaining these concepts are the following:

Example 1.

In a study, 100 cancer patients were treated with a control treatment and 100 with an experimental
treatment. Two out of 100 patients in the control group died, and in the experimental group, only one
died. The relative risk (RR) reduction is 0.50. Two deaths are 100%, and therefore one death is 50%; thus,

the relative risk reduction (RRR) is 50% (0.5).

Example 2.

In a study, 98 out of 100 die (98= 100%) in the control arm, while in the experimental arm, 49 out of 98 die

(49= 50%); that is, half die, and therefore the RRR is also 50% (0.5).

Absolute Risk

What is the absolute risk reduction (ARR) from these two theoretical studies? In example 1, the ARR is
only 1%. That is: 2% of patients died in the control arm while 1% in the experimental arm (2% minus 1%
is 1%). This absolute risk reduction is not statistically significant (95%CI-0.237-4.37) as the confidence
interval crosses zero. In example 2, the ARR is 49% (98% minus 49% = 49%). Here, the 95%CI is 38.82 -
59.18, which is statistically significant. Based on that example, it is easy to understand that the Relative
Risk Reduction (RRR) is how much risk is reduced in an experimental group compared to the control
group, but the RR does not provide any information about the absolute risk of the event occurring.
Accordingly, Absolute Risk is one of the most understandable ways of communicating health risks to the
general public. RR and absolute risk use binary data (number of deaths in each group) for their

calculation. Figure 2 shows these examples.
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Figure 2. Same Relative Risk Reduction, different Absolute Risk Reduction
The same relative risk reduction can translate into totally different absolute risk
reduction. Survival curves are imaginary and for illustrative purposes only, as RR and

AR are binary data.

Number-to-Treat

The number-needed-to-treat (NNT) provides a clear idea of a treatment’s impact on the outcome. In the
case of an experimental treatment, how many patients need to be treated to prevent an outcome from
occurring in an individual (death, for example)? The NNT is simply the reciprocal of the ARR (100/ARR).
Consequently, there is an inverse relationship between the effect (ARR) and the NNT. A treatment with an
NNT of 10 is superior to one with an NNT of 50. Returning to the two hypothetical examples, the NNT of
the first example is 100 (100/1=100) with a 95%CL: 229 to infinity. Because the upper interval goes to
infinity, there is no statistical significance. On the contrary, the NNT in the second example is 2 (100/49 =
2.0) (95%CI: 1.7 to 2.6) because the lower interval is above 1 and the upper is not infinity; the results are

statistically  significant [BIAI5] Relative  Risk  calculations were performed on
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https://www.medcalc.org/calc/relative risk.php, and Absolute Risk and NNT on

http://araw.mede.uic.edu/cgi-bin/nntcalc.pl?2x2=Compute.

The following case illustrates a real-life example of the enormous discordance between RR, AR, and NNT.
In Israel, 596,618 people were COVID-19-vaccinated, while 596,618 were in the control arm. A total of 32
patients died in the control arm and 9 in the vaccinated arm. The RRR for “Death due to COVID-19” was
71.88%, while the ARR was 0.004%. This translates into an NNT of 25,949 (to vaccinate 25,949 individuals
to avoid 1 death). For comparison, vaccination with the Smallpox vaccine in India resulted in the
following numbers: The vaccinated and control individuals were 2,377 and 3,147, respectively. Deaths in
the vaccinated group were 76, and deaths in the control group were 944. The RRR was 89.34% and the

ARR was 26.8%. This means that 4 individuals need to get vaccinated to avoid 1 death (NNT 4), [16]

Hazard Ratio (HR) risk reduction must not be presented as relative

risk reduction (RRR).

It is imperative to interpret the Hazard Ratio (HR) correctly. Sasheghy [12l stated, “It is common practice
when reporting results of cancer clinical trials to express survival benefit based on the HR from a survival
analysis as a ‘reduction in the risk of death’ Results are commonly presented as follows: drug A reduces
the risk of death by 40% based on an observed survival HR of 0.60. This is a typical but incorrect way of
communicating survival benefits. HR should not be interpreted as a RR. If we do not distinguish between
HR and RR, the ‘reduction in risk’ (as employed in the publication of clinical trials) implies a durability of
the effect in the sense that one is led to believe that for a fraction of the population, the intervention can
eliminate the chance of the event occurring. This is not the case. The ‘risk reduction’ based on HR means
a reduction in the speed of the event happening, not the chances of it occurring. On the contrary, the ‘risk
reduction’ based on RR means that patients have a lesser chance of experiencing the event. Because of
this, it is easy to understand why scientific journals and the media highlight the results equating the
reduction in HR with the reduction in RR. Moreover, the efficacy expressed in ARR often goes
unmentioned because ARR is always lower than RR. On the contrary, side effects are always presented

with absolute numbers or percentages (AR).
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Randomized phase III trials establishing standards of treatment for

advanced cervical cancer in the first-line (1L)

Early trials

The information from early trials (Tighpen 1981, Bonomi, 1985, and Omura 1997) (213)027), , established
single-agent cisplatin at 50mg/m2 every 3 weeks as the standard of care. No advantage was observed
from adding what is now considered older chemotherapy drugs. There are no significant concerns
beyond the fact that these studies were not designed or powered for survival parameters but for response
rates. Moreover, the studies were not analyzed based on the intention-to-treat (ITT) principle.
Nevertheless, the information was considered reasonable to establish single-agent cisplatin at 50 mg/m?2

every 3 weeks as the standard of care.

Cisplatin versus cisplatin/paclitaxel (GOG169)

The first indication that a cisplatin-doublet was superior to single-agent cisplatin occurred in 2004 in the
GOG169 study. Among 264 eligible patients, 134 received cisplatin, and 130 received cisplatin-paclitaxel.
The ORR was higher with the combination (21% vs. 36%). Though PFS was longer in the combination
arm (2.8 vs. 4.8 months, p<0.001), there were no statistically significant differences in median OS (8.8
months vs. 9.7 months). Studies at that time did not report survival with HR. According to the number of
deaths reported in each group, the RR was 0928 (95%CI 0.845-1.019) for an RR of death of 7.15% and a

decrease in ARR of death of 6.45%. Both decreases are not statistically significant. Based on improved

responses and PFS, the authors encouraged using this combination for further comparative studies (18],

Cisplatin versus cisplatin-topotecan (GOG179)

The first randomized trial demonstrating increased OS of a cisplatin doublet against a single-agent
cisplatin was the GOG179 published by Long et al. Originally, this was a 3-arm study, but the MVAC arm
was closed early due to toxicity. Thus, 294 patients were randomized to cisplatin (145) and cisplatin-
topotecan (147). Median PFS was higher in the combination (4.6 and 2.9 months, p=0.014), while the mOS
were 6.5 vs. 9.4 months (HR 0.76; p=0.017). Hematological toxicity was higher in the combination 4. The
RR was 0.908 for an RRR of death of 9% and a decrease in ARR of death of 8.08%. Both decreases are not

statistically significant.
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Cisplatin four-doublets (GOG204)

The GOG204 study compared the OS among four cisplatin-doublets: cisplatin-paclitaxel (CP as the
reference arm), cisplatin-vinorelbine (CV), cisplatin-gemcitabine (CG), and cisplatin-topotecan (CT). A
total of 513 patients were enrolled (118,117,119, and 118) in each arm, respectively. The HR for OS survival
with the cisplatin-paclitaxel arm as a reference were: 1.15 (95% CI, 0.79 to 1.67) for CV, 1.32 (95% CI, 0.91 to
1.92) for CG; and 1.26 (95% CI, 0.86 to 1.82) for CT. None of these were statistically significantly different.
The arms were comparable concerning toxicity except for leucopenia, neutropenia, infection, and
alopecia 2. The RR and AR are higher in each experimental arm in all three comparisons but not

statistically significant.

Cisplatin doublets with or without bevacizumab (GOG240)

This Phase III study, published in 2014 by Tewari et al. ‘[9]‘, randomized 452 patients to chemotherapy with
or without bevacizumab at a 15 mg/Kg dose. Chemotherapy consisted of six cisplatin-paclitaxel or
topotecan-paclitaxel courses every 21 days. The primary endpoint was OS. The results indicated that
adding bevacizumab to chemotherapy (either doublet) increased the median OS (17.0 months vs. 13.3
months; HR for death, 0.71, p=0.004 in a one-sided test). Higher median PFS and ORR were also observed
in the experimental arm. Patients in the bevacizumab arm had an increased incidence of hypertension of
grade 2 or higher (25% vs. 2%), thrombo-embolic events of grade 3 or higher (8% vs. 1%), and
gastrointestinal fistulas of grade 3 or higher (3% vs. 0%) [¢). As stated above, RR was 0935 (95%CI 0.8043
to 1.0887), p = 0.3896, for an RRR of 6.43% (1-0.935) = 6.43%. The ARR was 3.96% [-5.05%, 12.98%]. Both

RRR and ARR were not statistically significantly different.

Cisplatin-paclitaxel with or without bevacizumab plus pembrolizumab (KEYNOTE-826)

This phase III study randomized patients to chemotherapy + bevacizumab plus placebo (309) or
pembrolizumab (308 patients). Both schedules are administered for up to 35 cycles. At the final data
cutoff (October 3, 2022), the median study follow-up duration was 39.1 months (range, 32.1-46.5 months).
In the PD-L1 CPS =1, all-comer, and CPS >10 populations, median OS with pembrolizumab-
chemotherapy versus placebo—chemotherapy was 28.6 months versus 16.5 months (HR for death, 0.60
[95% CI, 0.49 to 0.74]), 26.4 months versus 16.8 months (HR, 0.63 [95% CI, 0.52 to 0.77]), and 29.6 months
versus 17.4 months (HR, 0.58 [95% CI, 0.44 to 0.78]), respectively. The incidence of grade >3 adverse events

was 82.4% with pembrolizumab—chemotherapy and 75.4% with placebo—chemotherapy. These results
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show that pembrolizumab plus chemotherapy, with or without bevacizumab, continued to provide
clinically meaningful improvements in OS for patients with persistent, recurrent, or metastatic cervical

cancer.

The randomized Phase III trial in the second-line (2L)

Chemotherapy plus cemiplimab (EMPOWER- Cervical 1/GOG-3016/ENGOT-cx9).

The first randomized Phase III trial that demonstrated improved survival in the 2L therapy of advanced
cervical cancer therapy was recently published (21, In the trial, patients were assigned to cemiplimab (350
mg every 3 weeks) or the investigator’s choice of single-agent chemotherapy. The primary endpoint was
0S. Among 608 patients (304 in each group), the median OS was longer in the cemiplimab group than in
the chemotherapy group (12.0 months vs. 8.5 months; HR for death, 0.69; p<0.001). Overall, grade 3 or
higher adverse events occurred in 45% of the patients who received cemiplimab and in 53.4% of those

who received chemotherapy. Table 1 summarizes these findings.
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Table 1. Summary of main data of key randomized clinical trials
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moOS in months. HR: Hazard Ratio. HRR: Hazard Ratio Reduction. RR: Relative Risk. RRR: Relative Risk Reduction.
ARR: Absolut Risk Reduction. NNT: Number-To-Treat. * bold case: Statistical Significance. C: Cisplatin. T:

Topotecan. Bev: Bevacizumab. Pembro: Pembrolizumab. Cemip: Cemiplimab. Inf: infinity.

Critical analysis of these randomized trials

The treatment of advanced cervical cancer in the 1L has improved, starting with a median of 7.1 months
with cisplatin to 24.4 months with the combination of cisplatin-paclitaxel + bevacizumab +
pembrolizumab. It must also be noted that time alone, which may reflect socioeconomic factors, the
functioning of health systems, and inclusion criteria in clinical trials, seems to play a role. Though the
median OS with cisplatin alone remained unchanged from 1985 to 2004 (7.1- 6.5 months), the median OS
with cisplatin-doublets (control arms) increased from 9.4 to 13.3 months (a 3.9-month increase) between
2004 and 2014. The 3.9-month increase observed over these ten years appears to be the same as the one
obtained by adding bevacizumab to the doublet (3.5 months). On the contrary, the addition of
pembrolizumab has provided a higher increase (8 months). Regardless of whether someone considers
these results excellent, good, average, or bad, the results must be presented in the most objective way
possible, avoiding any action to inappropriately influence the medical and patient community so that the

treatments are valued in the right dimension of their value.

Data presentation of clinical trials in scientific journals and lay

press.

GOG43, GOG110, GOG169, GOG179, and GOG204.

The GOG43 compared cisplatin doses, and the GOG110 compared cisplatin against cisplatin combined
with mitolactol or ifosfamide. It was not designed to test survival but response rate, nor were they
analyzed in the ITT. The results indicated that there was no advantage to increasing the dose of cisplatin
beyond 50 mg/m?2, nor that mitolactol or ifosfamide could improve survival over cisplatin. The GOG169
and GOG179 were relatively consistent on the magnitude of survival gains in both PFS and OS of either
cisplatin-paclitaxel (GOG169) and cisplatin-topotecan (GOG179), although a statistically significant
difference in OS was observed only in the GOG179 trial. Likely, the different proportion of patients with
previous chemoradiation or radiation alone could account for these results. The GOG204 study

comparing four cisplatin doublets with cisplatin-paclitaxel as the reference arm somehow lent support to
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the benefit of the cisplatin-doublet [2l. Interestingly, the GOG179 trial was the first to present survival
results in HR; however, the authors did not mention that this combination decreased the Risk Ratio of
death in the NEJM publication. However, the lay press stated, “there was a 24% reduction in the risk of
dying in patients taking the combination (https://www.cancernetwork.com/view/topotecancisplatin-

improves-cervical-cancer-survival).

GOG240 study

The GOG240 study evaluating bevacizumab was highly publicized. These are some phrases from the title

or the body of the publication taken from the lay press:

“Avastin met its primary endpoint of improving overall survival with a statistically significant
26% reduction in the risk of death for women who received Avastin plus chemotherapy, compared
to women who received chemotherapy alone.”
https://www.genengnews.com/topics/translational-medicine/avastin-wins-fda-nod-for-
advanced-forms-of-cervical-cancer/

“Avastin plus chemotherapy offered a statistically significant 26% reduction in the risk of death”

(https://hospitalpharmacyeurope.com/news/editors-pick/first-new-treatment-authorised-

in-a-decade-for-advanced-cervical-cancer-patients-in-the-uk/)

“Avastin: first molecule in nearly a decade for metastatic cervical cancer. There was a 26%
reduction in the risk of death when bevacizumab was combined with chemotherapy.”

(https://www.ajmc.com/view/avastin-first-molecule-in-nearly-a-decade-for-metastatic-

cervical-cancer)

The NEJM publication [6] that served as the basis for the above (paragraphs taken from the abstract)

states the following:

The addition of bevacizumab to chemotherapy was associated with increased overall survival (17.0
months vs. 13.3 months; HR for death, 0.71; 98% CI, 0.54 to 0.95; p=0.004). Bevacizumab, compared with
chemotherapy alone, was associated with an increased incidence of hypertension of grade 2 or higher
(25% vs. 2%), thromboembolic events of grade 3 or higher (8% vs. 1%), and gastrointestinal fistulas of

grade 3 or higher (3% vs. 0%).

What would the above look like if HR is not equated to RR and if AR for efficacy and RR for toxicity were

mentioned?
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Efficacy, as stated:
Median overall survival: 17.0 months vs. 13.3 months. HR for death, 0.71; p=0.004.
Efficacy, unmentioned:

Relative Risk: 0.935 (95% CI 0.8043 to 1.0887), p=0.3896. RRR (1-0.935) = 6.43%. This reduction is not

statistically significant.

Absolute Risk Reduction 3.96% [-5.05%, 12.98%)]. The 95% CI crosses zero, implying that the ARR is

insignificant. The new therapy may increase risk.

Toxicity: Expressed as Absolute Risk and Relative Risks

Hypertension >2 (25% vs. 2%). Absolute Risk increased by 23%. Relative Risk Increase 1,493%.
Thromboembolic events >3 (8% vs. 1%). Absolute Risk increased by 7%. Relative Risk Increase 593%.
Gastrointestinal fistulas >3 (3% vs. 0%). Absolute Risk increase of 3%, Relative Risk Increase 1,343%.

It is readily appreciated that data presentations are aimed to positively impact the audience, establishing
a 29% lower risk of dying, assuming that the HR is the same as the RR, but it is not. The data indicate that
at a median follow-up of 20.8 months, 140 deaths occurred in the chemotherapy control arm (219
patients) and 131 in the chemotherapy plus bevacizumab arm (220 patients). It means that patients who
receive the experimental treatment have a 29% less probability on average of reaching death; that is, the
speed for the outcome is reduced and therefore results in a statistically significantly higher median
survival (17 vs. 13.3 months). However, the RRR of dying is only 6.43%, and the ARR of dying is 3.96%,
both cases without statistical significance. The minor ARR translates into an NNT of 22. The survival
curves overlap at 30 months of follow-up. On the contrary;, if toxicity were expressed in terms of RR and
not AR, any patient would hardly accept risks higher than 1000% of suffering serious adverse events if

the chances of being alive at 20.8 months are only 3.96% less.

The KEYNOTE-826 study

The KEYNOTE-826 [ study evaluating pembrolizumab was also highly publicized. These are some

phrases taken from the media.

“Merck’s KEYTRUDA® (pembrolizumab) plus chemotherapy, with or without bevacizumab,
reduced the risk of death by one-third versus chemotherapy with or without bevacizumab

as a first-line treatment for persistent, recurrent, or metastatic cervical cancer” (source).
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“The data showing a 36% reduction in the risk of death are compelling” (source).

“Adding the checkpoint inhibitor pembrolizumab (Keytruda) to standard chemotherapy -
with or without bevacizumab - resulted in about a one-third reduction in the risk of death

compared with chemotherapy alone” (source).

The NEJM publication of final results 7 states the following: At a median follow-up time of 39.1
months, in the PD-L1 CPS >1, all-comer, and CPS >10 populations, median OS with pembrolizumab—
chemotherapy versus placebo—chemotherapy was 28.6 months versus 16.5 months (HR for death, 0.60
[95% CI, 0.49 to 0.74]), 26.4 months versus 16.8 months (HR, 0.63 [95% CI, 0.52 to 0.77]), and 29.6 months

versus 17.4 months (HR, 0.58 [95% CI, 0.44 to 0.78]), respectively.

What would the above look like if HR is not equated to RR, and if absolute risks for efficacy and relative

risks for toxicity were mentioned?
Efficacy, as stated:

Median OS of 26.4 months versus 16.8 months (HR, 0.63 [95% CI, 0.52 to 0.77]) in the all-comer

population. The addition of pembrolizumab reduced the risk of death by 37%
Efficacy, unmentioned:

Relative Risk: 0.78 (95%CI 0.69 - 0.8). Relative Risk Reduction (1 - 0.78) = 22%. This reduction is

statistically significant.
Absolute Risk Reduction 15.9% [95%CI 8.6-37]. This reduction is statistically significant as well.
Toxicity: Expressed as Absolute Risk and Relative Risk.

Anemia grade 3-5 (30.3% vs. 26.9%). Absolute Risk increased by 3.4% (NS). Relative Risk increase of 112%

(NS).

Neutropenia grade 3-5 (12.4% vs. 9%). Absolute Risk increased by 3.4% (NS). Relative Risk increase of

127% (NS).
Potentially Immune-Mediated Adverse Events (suppl data). Any event grade 3-5 (11.4% - 2.9%).

Absolute Risk increased by 8.5%. p=0.0001 (significance not stated in the publication). Relative Risk

increase of 395%, p=0.0002.

Among all the randomized trials in advanced cervical cancer in the 1L setting, pembrolizumab has shown

the highest increase in the median OS, which is 9.6 months. Nevertheless, the data presented in scientific
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journals and the press do misinterpret the meaning of HR and equate it with a decreased risk of death
when, in fact, this indicates that patients who receive pembrolizumab have a 37% less probability on
average of reaching death, that is, the speed for the outcome is reduced and therefore results in a higher
median survival (26.4 vs. 16.8 months). While the RRR of death is only 22%. In terms of absolute risk
reduction, the number is 159%, which indicates that only 7 patients are NNT to see a reduction of an
event. On the contrary, while it is not incorrect to present toxicity results in absolute percentages, it must
be considered that oncologists and patients need to have well-balanced information concerning the
benefits and risks of any therapy. Figure 3 provides an overview of these 3 trials using relative, absolute,

and NNT in addition to month increases in median OS.

Figure 3. Overview of mOS increase in months, Relative Risk Reductions (%)
Absolute Risk Reductions (%) and the Number-To-Treat in 3 key randomized trials.

Months increase are statistically RRR, ARR and NNT are statistically
significant* in the 3 studies significantn the Keynote Study only.
Based on HR *
*
*
*
* *

Months RRR ARR NNT Months RRR ARR NNT Months RRR ARR NNT

GOG179 GOG240 KEYNOTE-826

Figure 3. Overview of mOS increase in months, Relative Risk Reductions (%), Absolute Risk Reductions
(%), and the Number-To-Treat in three key randomized trials

At left are the bars for months increases, which all were statistically significant, expressed as HR. It must
be noted that calculated RR, AR, and NTT are only significant in the Keynote trial. * Denotes statistical

significance.
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Second-line treatment (EMPOWER- Cervical 1/GOG-3016/ENGOT-
cx9)

The EMPOWER- Cervical 1/GOG-3016/ENGOT-cx9 was recently published 20, The study results were

also highly publicized in the lay press. These are some phrases taken from the media:

“Cemiplimab reduces the risk of death by 31% vs. chemotherapy in advanced cervical

cancer.” (https://www.onclive.com/view/cemiplimab-reduces-risk-of-death-by-31-vs-

chemotherapy-in-advanced-cervical-cancer).

“Treating recurrent cervical cancer with cemiplimab reduces the risk of death by 31%

compared  with  single-agent  chemotherapy.” (https://conferences.medicom-

publishers.com/specialisation/oncology/cemiplimab-boosts-survival-in-recurrent-
cervical-cancer/).
“Cemiplimab Impresses in a Phase 3 Trial of Cervical Cancer, Regulatory Submission

Expected: Treatment with cemiplimab (n=304) reduces the risk of death by 31% compared

with chemotherapy.” (https://[www.globenewswire.com/news-

release/2021/03/15/2192446/0/en/Phase-3-trial-of-Libtayo-cemiplimab-monotherapy-in-

advanced-cervical-cancer-stopped-early-for-positive-result-on-overall-survival.html).

The NEJM publication 1 states the following:

A total of 608 women were enrolled (304 in each group). In the overall trial population, the median overall
survival was longer in the cemiplimab group than in the chemotherapy group (12.0 months vs. 8.5
months; hazard ratio for death, 0.69; p<0.001). Overall, grade 3 or higher adverse events occurred in 45%

of the patients who received cemiplimab and in 53.4% of those who received chemotherapy.

What would the above look like if HR is not equated to RR, and if absolute risks for efficacy and relative

risks for toxicity were mentioned?

Efficacy, as stated:

Median overall survival at 12 vs. 8.5 months (HR for death, 0.69; p<0.001). 31% reduction.
Efficacy, unmentioned:

Relative Risk: 0.958 (95%CI 0.85 — 1.0). Relative Risk Reduction (1 — 0.958) = 4.2%. This reduction is not

statistically significant.
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Absolute Risk Reduction 2.68% (95%CI -4.9 -10). This reduction is not statistically significant as well.
Toxicity: Expressed as Absolute Risk and Relative Risk.

Overall grade 3 or higher (45% vs. 53.5%). Absolute Risk increased by 8.4% (NS) (higher in the control

group). Relative risk increase of 15% (NS) (higher in the control group).
Sponsor-identified immune-related Adverse Events in >1% (suppl. data)

Grade 3 or higher (5.3% vs. 0.7%). Absolute Risk increased by 4.6%. Relative Risk increase of 773%,

p=0.006.

After many years of studying 2L therapy for advanced cervical cancer, cemiplimab has been shown to
increase the median survival time from 8 to 12.5 months, which is a step ahead. The presentation of the
results, however, suffers from the same problem that the Hazard Ratio decrease is misinterpreted as
reducing the risk of death. The results indicate that cemiplimab decreases by 31% the risk of reaching
death. Because of that, the median survival time increases by 4.5 months. What is not said is that, indeed,
cemiplimab reduces the relative and absolute risk of death by 4% and 2.68%, respectively, both of which
are not statistically significant, and it will require treating 373 patients to avoid one death. The
presentation of toxicity, while adequately presented in the body of the manuscript regarding overall grade
3 and higher, presents the higher immune-related toxicity in supplementary information only. Results

from the above randomized trials are shown in Table 1.

Control arms in randomized trials

Beyond data on how the results of cancer clinical trials are presented, the design of these trials must be
rigorous and well-conducted. There must be a careful balance between the best design to demonstrate
the superiority of an experimental treatment as cleanly and clearly as possible, and the best treatment for

a patient. In no case should any trial maneuver be above the patient’s interest and allow a potentially

inferior control arm 211

There are no significant concerns regarding the first randomized trials until the GOG204 study. This is
not the case for the GOG240 testing bevacizumab. The chemotherapy control arm with either doublet is
adequate. However, it is remarkable that in the protocol design, no therapeutic action was contemplated
beyond study termination (progression, toxicity, or patient consent withdrawal). Current and past (when

the study was conceived) NCCN guidelines contemplate using second-line therapy as standard. Among
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therapeutic options are single-agent therapy (albumin-bound paclitaxel, docetaxel, fluorouracil,

capecitabine, gemcitabine, ifosfamide, irinotecan, mitomycin, and vinorelbine).

A recent study characterized the patient experience, treatment patterns, and clinical outcomes of patients
who initiated second-line (2L) therapy for advanced cervical cancer in a US community oncology setting.
Among 130 patients identified (more than 60% had ECOG scores of 0-1), 46% received single-agent
chemotherapy, 15% received bevacizumab, 19% received pembrolizumab (this agent was not approved at
the time the GOG240 study was conducted), and 34.6% received combination chemotherapy. Moreover,
58 of these 130 patients (44.6%) received third-line therapy [221. Another study from the UK reported that
among 75 patients, 53 (70.7%) received 2L therapy. The most common second-line therapies were weekly
paclitaxel (28.3%), carboplatin-based chemotherapy (24.5%), targeted agent monotherapy within clinical
trials (22.6%), docetaxel-based chemotherapy (13.2%), topotecan (9.4%), and gemcitabine (1.9%) [23] 1t is
easy to understand that while the progression-free survival (PFS) endpoint could not be affected by
adding 2L therapy, the overall survival (OS) endpoint potentially could be. This is a clear example of how
the sponsor’s interest was prioritized over the patient’s. One wonders if patients were informed of this
when they entered the study. Accordingly, Figure 1 (of the original publication) of the flow chart of the
study reveals that only 51 (22.6%) and 33 (24.5%) of chemotherapy and chemotherapy-bevacizumab
crossover patients received salvage therapy. None of the “approved” 2L therapies were employed beyond
the study drugs. It is logical to question whether the OS could have changed if patients in both arms had
received approved 2L therapies. On the other hand, it seems that it is currently overlooked that
combination versus sequential chemotherapy results in similar survival times in breast, lung, and
ovarian cancer [24l[2511201261[27] anq even single-agent versus combined targeted drugs in renal
cancer 1281, Bevacizumab is an effective drug, but it is expensive and not devoid of toxicity. Would the trial
have had similar survival if an additional arm administering chemotherapy following bevacizumab at
progression had been included? Patients and health systems could benefit if this were the case by

reducing the amount of bevacizumab used without jeopardizing survival.

KEYNOTE-826 has similar observations regarding the use of 2L. The use of new antineoplastic therapy
was explicitly prohibited. Even more, as referred to above, when the protocol began, single-agent
pembrolizumab was already approved for use as one of the standards of 2L therapy. The scenario is
similar to that of bevacizumab. Could the use of 2L therapy have changed the study outcome regarding

0S? Ideally, a third arm using concurrent chemotherapy and pembrolizumab at progression would have
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resulted in similar survival to the concurrent treatment. While a third arm, if proven equally effective,

would benefit patients and health systems, it would reduce the product’s profitability.

In the cemiplimab (EMPOWER-Cervical 1/GOG-3016/ENGOT-cx9) study, the salvage therapy in the
control arm could be even more debatable. It described the multiple single-agent options for the 2L
therapy and noted that a substantial proportion of patients in real-world practice receive 3L therapy 23]
The protocol specified that the investigator could use options “reflecting the availability of drugs in
different regions of the world” These were pemetrexed, topotecan, irinotecan, gemcitabine, and
vinorelbine (all other drugs were excluded). Of note, a patient initially randomized to chemotherapy could
be considered for resumption of the same chemotherapy they received in the treatment period. This is
particularly questionable, as every oncologist would hardly reuse the same drug to which the patient

progressed.

Moreover, single-agent paclitaxel, bevacizumab, and pembrolizumab (options marked for 2L therapy by
the NCCN) were excluded. Beyond any theoretical support for not allowing the use of salvage
chemotherapy in both arms and limiting treatment options in the control arm, it is clear that the interest
in having a “clean and solid” statistical result was superior to the patient’s interest. Accordingly, the same
question arises: should the study have allowed a “truly-investigator choice” of therapy (including any
other single agent, chemotherapy agent, bevacizumab, or pembrolizumab), could the results be different?
Could a third arm using truly investigator-choice chemotherapy followed by cemiplimab at progression
change study results in favor of patients and society by reducing the amount of cemiplimab use without

compromising survival?

Discussion

There have been advances in the treatment of advanced cervical cancer. Here, we critically analyzed how
the results are communicated to the medical oncology community, patients, and society, particularly for
the two previous randomized studies. In the author’s opinion, the communication of these clinical trial
results is somehow unbalanced. Medical journals and the lay press tend to overestimate the benefits and

underestimate the risks of novel therapies.

The main issue pertains to how survival results are communicated. As stated above, modern oncological
trials use the Hazard Ratio (HR) as a measure to statistically prove differences in survival, but the HR
should not be interpreted as a Relative Risk (RR). The primary difference between the two is that RR is

the risk of dying without considering the time factor, while HR is the risk of dying considering the time
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factor. Because of this, HR is most commonly reported in time-to-event analysis or survival analysis. If
we do not distinguish between HR and RR, the “reduction in risk” (as used in the publication of clinical
trials) implies a durability of the effect in the sense that one is led to believe that for a fraction of the
population, the intervention can eliminate the chance of the event occurring. This is not the case. The
“risk reduction” based on HR means a reduction in the speed of the event happening, not the chances of
it occurring. Conversely, the “risk reduction” based on RR means that patients had a lesser chance of

experiencing the event.

The topic of patient expectations regarding treatment results, meaning gaining extra months of life,
“delaying the time of death,” or having chances to avoid the event (death), is quite complex and not
further discussed here 21301312 However, at least one study states that patients maintain hope when
they receive truthful prognostic and treatment information, even when the news is bad [33], patients need
to be communicated with as straightforwardly and accurately as possible about the benefits of cancer
treatments. The study’s results must indicate how the study drug can decrease the risk over time (median
survival time) (HR), to what extent the risk of death is decreased, and, perhaps most importantly and
often neglected, the communication of absolute risk. This means the absolute reduction in risk for the
patient to die. The authors are far from being experienced statisticians, but the pertinence of using or not
using the measures of RR and Absolute Risk (AR) at least merits debate. These differences in the meaning
and interpretation of clinical results underlie why efficacy is always presented in relative risk but toxicity

in absolute risks.

Figure 3 shows the results of the three main randomized trials in the first-line (1L) management of
advanced cervical cancer. The first bar represents the months gained in each study, which are 2.9
(GOGI179), 3.5 (GOG240), and 8 (KEYNOTE-826) months, while the corresponding HR reductions are 24%
(0.76), 23% (0.77), and 37% (0.65). In all three cases, the HR reductions are statistically significant. The
months gained correspond with the magnitude of risk reduction in terms of HR. Consequently, it is easier
to understand that HR reductions are translated to months gained. This is routinely presented, except

that HR reductions are treated as RR.

On the other hand, if RR were informed, one could observe that RRR is lower in GOG179 (10%) and
GOG240 (5.5%) as compared to KEYNOTE-826 (18%). The statistical significance was only reached in the
KEYNOTE-826 trial. This means that patients treated in KEYNOTE-826 in the pembrolizumab arm have
an 18% lower relative risk of dying than patients not receiving the study drug. This pattern is the same

concerning the AR. Patients receiving pembrolizumab have a 10.2% lower absolute risk of death, which is
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statistically significant. Accordingly, one needs to treat 13 patients with cisplatin-topotecan to avoid one
event (death), 22 patients with chemotherapy-bevacizumab to avoid one death, and finally, only 10
patients with chemotherapy-bevacizumab-pembrolizumab in order to prevent death (in this case, the
95%Cl is 5.6-42), which is considered statistically significant. The presentation of the results using these
measures provides a more informative picture, demonstrating that GOG240 provides less RR and AR
reductions and, therefore, the need to treat more patients to observe the effect. On the other hand, the

study providing the highest benefit in these four parameters is the KEYNOTE-826 study.

There is growing interest in discussing how the industry influences the design, analysis, writing, and
publication of clinical cancer trials. It seems that it has much more weight in designing studies to
demonstrate flawlessly and soundly that the study drug is superior, regardless of whether patients are
allowed to receive the full options of “standard” therapies or be allowed to crossover or not at
progression. If a drug is already approved for the 2L, there is no reason (other than industry interest) not
to offer it to patients progressing to the first line. It is argued that if protocols allow for crossover, the
study outcome can be negative because of this “contamination.” Do these maneuvers of the sponsor have

anything to do with doing the best for patients?

In the recent past, it was common to perform studies to optimize treatment for a patient, specifically,
combination versus sequential therapies. It has been observed that most of the time, sequential therapies
may result in equal survival. The need to add additional arms to prove that the sequential use of novel
therapies has similar efficacy in terms of survival should not be underestimated. It is understandable,
however, that most, if not all, recent standard-changing trials are sponsored and designed by the
pharmaceutical industry, and its interest is to profit as much as possible. Why should sponsors be
interested in demonstrating that sequential is the same in terms of survival as combination if sales

would decrease with the sequential approach?

At the individual level, the high prices of novel cancer drugs result in poor patient affordability. Even
those who can afford these treatments can suffer from financial toxicity, increasing the Hazard Ratio of
death I8 At the societal level, the unsustainability of the current drug development and research model is
widely discussed, and potential solutions have been proposed [3413511361137] ¢ gverview the magnitude
of the problem, let’s provide an example of what could represent treating advanced cervical cancer
patients with the “standard” platinum-paclitaxel-bevacizumab-pembrolizumab in a middle-high income
country. In Mexico, the Federal Budget for Health in 2022 was 9.697 billion USD (at an exchange rate of 1

USD/20 Mexican Pesos
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(https://www.pef.hacienda.gob.mx/work/models/aVbnZty0/PEF2022/kgp8l9cM/docs/12/r12_ppcer.pdf). In

2019, it was reported that in Mexico, 4,800 women died of cervical cancer
(cdnwho.int/media/docs/default-source/country-profiles/cervical-cancer/cervical-cancer-mex-2021-

country-profile-es.pdf?sfvrsn=8a0b4124 38&download=true). If we round up this number to 5,000 and
assume that all these women are treated, the cost per patient (retail price) for bevacizumab and
pembrolizumab would be 883 billion USD, representing around 9.1% of the total health budget. For any

health system, this is nonsensical.

Conclusions

The communication of the results of cancer clinical trials by medical journals and the lay press needs to
be balanced. In particular, the correct interpretation and communication of the meaning of Hazard Ratio
Reduction are fundamental. It should not be equated with Relative Risk Reductions because it can be
misleading to patients and clinicians. Prolonging survival does not mean averting the risk of death. HR

means a reduction in the event’s speed, not the chances of occurring.

Ideally, ARR and NNT should always be used because they are the simplest forms to communicate the
treatment effects straightforwardly. After all, patients have the right to know as accurately as possible
what to expect from any treatment. One can argue against the use of these statistical parameters for their
simplicity. However, we must not forget that medicines, if they are marvelous or miraculous, may not
require statistical analysis. The need to use more complex and sophisticated statistics parallels their
limited effectiveness. It seems all is about demonstrating that the slightest benefit on survival

parameters reaches statistical significance to register and commercialize novel drugs.
Figure 4 shows data needed to have more information on the value of any therapy tested.

The absolute number of events (deaths) must be presented for each arm to calculate the Relative and
Absolute Risk reductions. The NNT is obtained from the ARR. Presenting only the percentage of living
patients is not enough. Censoring is frequently missed from “high-impact” journals and should always

be provided.
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Figure 4. Data must be presented in any randomized cancer trial
whose aim is survival to calculate Risks and NTT
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Figure 4. Data must be presented in any randomized cancer trial whose aim is survival to calculate Risks

and NNT

On the other hand, the interests of the patients must always prevail over the industry’s interest in having
a “solid and clean” result in clinical trials. Patients must be offered all available treatment interventions
that have proven efficacious and be allowed to crossover when the experimental agent being evaluated is
already approved as a salvage therapy. These two actions must be taken even if they could confound the
clinical trial results. Every effort should be made to embark on clinical trials prioritizing the optimization
(in terms of efficacy, toxicity, and cost) of novel drugs, even if this affects the industry’s profitability.
Sadly, the price of novel cancer treatments is such that no single health system can sustain the current
clinical cancer research and commercialization model that uses the “willing-to-pay” approach to

establish drug prices.

We all want to achieve real progress in cancer control, but we must be honest about how well we are

doing and avoid using statistics conveniently to present the facts more attractively and using superlative
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adjectives. Exaggerating progress could be offensive to anyone who has lost someone to cancer or is
currently fighting cancer. It can be argued that the expectation of cancer treatment advances has shifted
from a definitive cure to disease control. Under this statement, relative, absolute, and NNT are
undoubtedly useless. However, by accepting this, we impose limits on ourselves for achieving significant

strides in cancer.

Final Remark
Suggestions for overcoming shortcomings in understanding the results in clinical studies.

i. Be aware that Hazard Ratio reduction IS NOT equivalent to Relative Risk reduction concerning the
risk of death. The first indicates the speed of the event (death) to occur, while the second indicates
whether the event occurs or not. To calculate the risk of death by Relative Risk (and also Absolute
Risk), the number of deaths in all study arms should be presented in the primary publication.
Unfortunately, many RCTs do not provide this vital information (believed or not).

The calculation of the Absolute Risk reduction automatically gives the Number-Needed-to-Treat
(NNT), the simplest measure of treatment effect. The NNT in cancer and in general is poorly
studied, but historically, it can be seen that a 1-digit NNT (an NNT less than 10) is considered
valuable, while any 2-digit number (an NNT of ten or more) is at least questionable.

Readers can easily calculate them using free online calculators. Relative Risk Online Calculator

https://www.medcalc.org/calc/relative risk.php Absolute Risk Online Calculator

http://araw.mede.uic.edu/cgi-bin/nntcalc.pl Readers are referred to references 12 and 15 of this work.

o Sashegyi A, Ferry D. On the Interpretation of the Hazard Ratio and Communication of Survival
Benefit. Oncologist. 2017 Apr;22(4):484-486. doi 10.1634/theoncologist.2016-0198. Altman DG.
Confidence intervals for the number needed to treat. BMJ. 1998 Nov 7;317(7168):1309-12. doi:

10.1136/bmj.317.7168.1309.

=

ii. We should always ensure that the control arm IS NOT INFERIOR. Sponsors frequently carefully
choose drugs or regimens of known inferiority or limit the options that can be useful. They use the
term "investigator-choice,’ but in fact, they preselect which ones are allowed. Readers are referred to
this excellent review paper.

« Hilal T, Sonbol MB, Prasad V. Analysis of Control Arm Quality in Randomized Clinical Trials
Leading to Anticancer Drug Approval by the US Food and Drug Administration. JAMA Oncol. 2019

Jun 1,5(6):887-892. doi: 10.1001/jamaoncol.2019.0167.
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iii. We must be cautious in identifying the "spin” in the conclusions (minimizing unfavorable and

maximizing the study's favorable results).

Readers are referred to this excellent review paper.

« Hilal T, Sonbol MB, Prasad Wayant C, Margalski D, Vaughn K, Vassar M. Evaluation of spin in

oncology clinical trials. Crit Rev Oncol Hematol. 2019 Dec;144:102821. doi:

10.1016/j.critrevonc.2019.102821.

iv. Differential Censoring (censoring: when the patient has not experienced the outcome and either the

follow-up time has stopped or the patient was lost to follow-up or the patient has intentionally

dropped out of the study before the end of the planned follow-up duration) between control and

experimental arms is a frequent source of bias. Differential censoring is hard to identify because

publications generally do not provide enough information on this issue.

Readers are invited to read some excellent reviews on this topic.

* Hage A, Hage F. Kaplan-Meier Survival, Actuarial Survival, Censoring, and Competing Events-

What Is What? Ann Thorac Surg. 2022 Jul;114(1):40-43. doi: 10.1016/j.athoracsur.2022.03.044.

e Rosen K, Prasad V, Chen EY. Censored patients in Kaplan-Meier plots of cancer drugs: An

empirical analysis of data sharing. Eur J Cancer. 2020;141:152-161. doi: 10.1016/j.ejca.2020.09.031.

« Templeton AJ, Amir E, Tannock IF. Informative censoring - a neglected cause of bias in oncology

trials. Nat Rev Clin Oncol. 2020;17(6):327-328. doi: 10.1038/s41571-020-0368-0.
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