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Abstract

Background & Aims: Retinoids may have a role in the chemoprevention of potentially malignant
disorders of the upper aerodigestive tract. Therefore, we conducted a systematic review of randomised
controlled trials to examine the effect of synthetic retinoid interventions in people with cancer or
potentially malignant disorders of the upper digestive tract.

Methods: We searched five electronic databases and reference lists to locate all eligible trials and
analysed trial quality. Outcome measures were all-cause and cancer mortality, disease-free survival,
second primary cancer, cancer and potentially malignant disorder recurrence and progression to cancer.
Results of individual trials were combined by use of random-effects meta-analyses.

Results & Conclusions: We identified 15 trials, eight in people with upper aerodigestive tract cancer
and seven in people with potentially malignant disorders, respectively. The results provide little
evidence that retinoids have a beneficial effect on disease-free survival (OR=0.74, 95% Cl =0.51, 1.09), all
cause mortality (OR = 1.28, 95% confidence interval [CI] =1.00 to 1.65), recurrence of cancer (OR = 1.47,
95% Cl = 0.95, 2.26), development of second primary cancers (OR = 0.96, 95% Cl = 0.76, 1.20) or the
progression to malignancy (OR = 0.69, 95% Cls = 0.22, 2.15). There was even a suggestion of harm for
some outcomes. There was also a suggestion that retinoids may decrease the recurrence of potentially
malignant disorders (OR = 0.22, 95% Cls = 0.03, 1.34). For now there is no evidence to support the use of

retinoids in people with upper aerodigestive tract cancer.



Clinical Relevance:

Scientific rationale for study: Previous trials have identified retinoids as effective treatments for cancers
of the upper aerodigestive tract and potentially malignant oral disorders. This systematic review
assessed the effectiveness of these treatments.

Principal findings: The review found no evidence for the effectiveness of retinoids with upper
aerodigestive tract cancers. There was some evidence that retinoids may be effective in reducing the
recurrence of potentially malignant oral disorders.

Practical implications: This review concludes that retinoids should not be used for treating cancers of
the aerodigestive tract but further research is needed into their effectiveness for potentially malignant
oral disorders.



Introduction

Head and neck squamous cell carcinoma (HNSCC) affects more than 600,000 people annually
worldwide?. HNSCC is frequently preceded by potentially malignant disorders 2 and increased risks of
second primary cancers persist 10 years after diagnosis of the first primary, with the incidence of second
primary tumours being high especially within the first year of diagnosis®>. HNSCC includes cancer of the
upper aerodigestive tract (this includes the lips, tongue, mouth, throat and larynx)?. Although there
have been advances in the treatment of upper aerodigestive tract cancer, the existence of potentially
malignant disorders and the occurrence of second primary tumours suggest chemopreventive strategies

could play an important role in the management of this disease.

Recent studies have shown that loss of epithelial differentiation is an important driver in the
pathogenesis of upper aerodigestive tract cancer®. Agents that are known to modify epithelial
differentiation, therefore, may be useful adjuncts to conventional therapy®. The cancer-related
chemopreventive effects of vitamin A and its derivatives such as 13-cis-retinoic acid (13-cRA) and
etretinate are well recognised, but side effects such as dry skin, cheilitis, conjunctivitis, teratogenicity
and retinoid resistance have limited their therapeutic value® ”8, By contrast, the newer derivatives such
as retinoid N-(4-hydroxyphenyl) retinamide (Fenretinide; 4-HPR) have minimal pharmacological toxicity®
10 and have been used successfully in the control of cancers both in animal models¥ 123 and in clinical

trials'® %5,

A systematic review in 2006 of the impact of interventions for treating oral leukoplakia (“white plaques
of questionable risk having excluded (other) known diseases or disorders that carry no increased risk for
cancer”®) concluded that treatments may be effective in the resolution of leukoplakia. However, it

found that relapses and adverse effects are common and there is no evidence of effective treatment in



preventing malignant transformation of leukoplakia®®. Further, a systematic review of nutritional
interventions in cancers at any site found no evidence to support the effectiveness of dietary

interventions for improving survival or enhancing disease prognosis .

The purpose of the present study was to assess the effectiveness of synthetic retinoid intervention as a
stand-alone treatment in people with potentially malignant disorders, cancer and second primary

tumours of the upper aerodigestive tract and to review the potential side effects of this treatment.

Material and Methods

Search strategy

MEDLINE, EMBASE, AMED, ISI Web of Knowledge and the Cochrane Library were searched from
inception to April 2014. The search terms included indexing and textwords associated with upper
aerodigestive tract cancer and retinoid treatments (See Appendix A for the MEDLINE strategy). No

language restrictions were applied. In addition, the references of identified studies were screened.

Inclusion Criteria

We considered any Randomised Controlled Trials (RCTs) to be eligible for inclusion if they recruited
people with cancer, second primaries or potentially malignant disorders of the upper aerodigestive tract
and included any synthetic retinoid-based intervention. A person with cancer was defined as anyone
with a primary cancer, second primaries or recurrence of cancer from the time of diagnosis through to
the rest of life®. Retinoid interventions included synthetic retinoids taken directly (oral intake, topical
application) in excess of the normal diet. We included any RCT with placebo, no treatment or treatment-
as-usual as control. We included trials that reported one or more of the following primary outcomes: all-

cause mortality, cancer mortality, disease-free survival, cancer recurrence and second primary cancer or



recurrence of a potentially malignant disorder or progression to malignancy. We also recorded
information on the following secondary outcomes: number of days in hospital, recurrence of potentially
malignant disorders, progression from potentially malignant disorders to cancer, compliance and
adverse effects of treatment. There were no restrictions according to language of publication, age of the

people, ethnicity or type or stage of cancer.

Exclusion Criteria

This review excluded any trial of interventions used perioperatively, interventions used in combination
with chemotherapy, radiotherapy or natural intake of retinoids directly from foodstuffs and in
combination with interferons. Beta-carotene was also excluded. It is conceivable that if effective,
retinoids would be used as an adjunct to these conventional treatments but in order to accurately
assess effectiveness, for the purpose of this review, retinoid treatment was included as a stand-alone

treatment

Risk of Bias Assessment

Two reviewers (AN and either RP or HCH) independently assessed studies using the Cochrane Risk of
Bias tool'® to rate each of the following six components as high, low or unclear risk of bias: method of
sequence generation, method of allocation concealment, method of blinding of participant and blinding
of outcome assessor, selective reporting of outcome data and completeness of outcome data. We
considered the method of sequence generation and allocation concealment to be adequate if the
resulting sequences were random and if participants and enrolling investigators could not predict the
assignment?’. Adequate blinding was considered to have taken place if both participants and the
outcome assessors had been masked to the participant’s treatment allocation. Completeness of

outcome data was considered to have taken place when studies employed an intention-to-treat (ITT



analysis). We take a strict definition of ITT where the analysis is based on all randomised participants in
the group to which they are originally assigned®. Selective reporting of outcome data is where papers
only report outcomes that had a favourable result. Selective reporting of outcomes was considered to
have taken place if the outcome measures assessed did not include standard measures that experts in

the area would expect to have been reported®.

Statistical Methods

We analysed trials that recruited participants with second primary tumours, cancer and potentially
malignant disorders separately. The overall lack of data for any particular second primary or primary
tumour or potentially malignant disorder meant that anatomic sites were combined for all analyses.
Where papers had reported outcomes at more than one time point, the outcomes nearest the end of
the active intervention period were extracted. We used odds ratios (ORs) together with the 95%
Confidence Intervals (Cls) to quantify the intervention effects. In cases where studies reported on more
than one retinoid intervention versus no treatment or placebo control, data from the intervention arms
were treated as one group to avoid the control group being included in the same meta-analysis twice.
Meta-analyses were conducted only after ensuring the results from each arm compared to the control
group were consistent in size and direction of effect. Random-effects meta-analyses were conducted by
the method of der Simonian and Laird®°. We derived tests for heterogeneity by referring the
heterogeneity statistic Q to the chi-squared distribution, and we quantified the amount of heterogeneity
in each meta-analysis by use of the Fstatistic’! which gives the percentage of variance in the meta-
analysis explained by heterogeneity. All analyses were performed in Stata 8 (StataCorp, College Station,

TX; http://www.stata.com) and Revman 5 (Cochrane Collaboration; http://ims.cochrane.org/revman).

Funnel plots were produced using Revman 5.


http://ims.cochrane.org/revman

Results

The numbers of studies that we included or excluded at each stage of the review are listed in Figure 1; a
total of 31 publications met the full inclusion criteria. Further investigation revealed that multiple
publications reported on the same studies. Seventeen unique studies were initially identified for

inclusion.

Three cancer trials had multiple publications so the data from the following papers were combined and
referred to in the text and tables by the latest paper; Khuri et al 20062% (with Khuri et al 2003%, Khuri et
al 2001%, Khuri et al 2002%> and Benner et al 1993%); Bolla et al 1996% (with Bolla et al 199428 and Bolla
et al 1991%°) and finally Benner et al 19943 with Hong et al 1990%!. Two potentially malignant disorder
trials had multiple publications so the data from the following papers were combined: Chiesa et al
2005%° (with Costa et al 1995%%, DePaulo 19953, Chiesa et al 1992a34, Chiesa et al 1992b3> and Chiesa et

al 19913%) and Lippman et al 1993% (with Lippman et al 19923 and Lippman et al 1990%).

Sankaranarayanan et al 1997% compared two control groups with one retinoid intervention group.

Only the placebo arm was used in the meta-analysis against the retinoid intervention.

Papadimitrakopoulou et al 2009, Perry et al 2005*> and Gaeta et al 2000** contained two retinoid
interventions and one control group. The retinoid groups were combined and compared against the
control groups. Papadimitrakopoulou et al 2009*!, was removed from the meta-analysis as it compared
retinoids treatments with an active treatment arm. Toma et al 2004* originally consisted of three arms;
the third arm (13-cRA + interferon) was removed from the analysis because it used retinoids in
combination with another treatment. The van Zandwijk et al 2000* study was excluded from the data
analysis as data for people with upper aerodigestive tract cancer could not be extracted separately. The

Boisnic et al study*® was also excluded from the analysis because it was not possible to separate out



those with lesions caused by trauma from those with lesions caused by potentially malignant disorders.
As such only eight cancer trials were included in the review and seven potentially malignant disorder

trials.

Trials assessed the development of second primary tumours?? 27:3042:4447.48 ‘racyrrence of cancer?® 27:3042
44,47,48,49 development of potentially malignhant disorders?>4% 41 and the response of potentially
malignant disorders®> 374041435051 The seneral characteristics of the eight cancer trials and seven
potentially malignant disorders trials are summarised separately in Tables 1 and 2, respectively. The

majority of the trials reported on compliance and these results can be found in Table 3.

Insert tables 1,2,3 here

General Characteristics of Trials that Evaluated Patients with Cancer

Eight of the 15 trials enrolled people with a primary upper aerodigestive tract cancer, with eight also
assessing development of second primary tumours. All studies looked at squamous cell carcinoma of the
upper aerodigestive tract, with three studies focusing on specific areas, such as the oral cavity?’3%
oropharnyx?”-%, hypopharnyx3® and larynx®. Staging was reported in five of the trials?2274447:49 with two
including advanced disease***. The interventions consisted of a range of different synthetic retinoid

3042444749 etretinate?’, and retinyl palmitate®.

supplements including 13-cis retinoic acid?*

General Characteristics of Trials that Evaluated Patients with potentially malignant disorders

Seven of the 15 trials focused on people with potentially malignant disorders, with three assessing the

development of these lesions into malignant tumours. All studies looked at oral leukoplakias, with one



study also looking at erythroplakias®'. The trials included the following types of retinoid interventions:

13cRA37415051 acitretin®, retinyl palmitate®®, and Fenretinide®.

Quality of Trials

We assessed the trials using the Cochrane Risk of Bias tool (Higgins & Green, 2011%°). One of the cancer
trials were rated as being at low risk of bias*?. None of the potentially malignant disorder trials were
rated as being at low risk of bias. Sequence generation was adequately controlled in six out of 15 of the
studies (three cancer trials and three pre-cancer trials 1>27:3037.4250) ' Adequate allocation concealment
took place in five trials (three cancer and two potentially malignant disorder trials'>?” 304259) Blinding

27,40,42,43,48,5051 (three cancer trials and four potentially malignant disorder

took place in seven trials
trials). Attrition rates were adequately explained and addressed in two trials*3. Complete reporting of
outcomes was observed in 14 of the trials. No protocols were available for these studies so it is unclear

whether these outcomes measures reflect those originally highlighted for assessment. The full Risk of

Bias analysis can be seen in Table 4.

Insert Table 4 here

Outcomes

Papers reported multiple outcomes, including cancer-related mortality*, all-cause mortality?>27304449,

disease-free survival?*27:3%4 tumour response?’,3% 4849 development of second primary

15, 37, ,40,41,43, 50,51

tumours?>27:3042:4447.48 ‘notentially malignant disorder response and development of

cancer from pre-malignancy>%° 41,

No trials reported the number of days in hospital. Fourteen studies reported adverse reactions to
treatment (see Table 4). The list of side effects of the retinoid treatments was extensive. These included

dermatological toxicity (sun sensitivity, dry, chapped, bleeding and slow healing skin, onycholysis

10



alopecia), mucosal toxicity (cheilitis, bleeding gums, mucositis, stomatitis, rhinorrhoea.), ocular
symptoms (conjunctivitis, dry eyes, blurred vision,) haematologic and biochemical disorders
(triglyceridemia, elevated cholesterol, increased liver enzyme levels) and other general symptoms
(dizziness, fatigue, flu-like symptoms, headaches, mood changes, nausea, diarrhoea, constipation. One
trial®® reduced the dosage of retinoic acid part way through the trial in 47% of participants due to high
levels of side effects. This resulted in a reduction of cutaneous symptoms. Hypertriglyceridema seemed
unaffected by the dosage level and occurred as frequently at both 1 and 2mg®°. Although the dose used
in this trial was higher than some, it was not higher than other studies reporting only moderate side

effects®. Compliance to treatment was reported in 12 studies and was generally good.

Disease-Free Survival, Cancer-Related Mortality and All-Cause Mortality

Five studies reported disease-free survival 2227304244 four of which are included in the meta-analysis
(Figure 2). There was a great level of heterogeneity in the studies. The analysis found evidence that
retinoid intervention increased disease-free survival in comparison to control, but the analysis had wide
confidence intervals (OR = 0.74, 95% Cls = 0.51, 1.09). Perry et al* also assessed the effectiveness of
13cRA compared with placebo. The trial found no difference in disease-free survival between the

conditions (X2 = 2.3) but no risk estimate was provided so was not included in the meta-analysis.

Only one study included information on cancer-related mortality**. Toma et al** assessed the
effectiveness of 13cRA compared to a no-treatment control. This trial originally contained a third arm
consisting of 13cRA combined with interferon alpha 2a. This arm of the trial was abandoned due to
being combined with an interferon. The study found no evidence for the effectiveness of 13cRA (OR =

1.05, 95% Confidence intervals (Cls) = 0.61, 1.83).

Five studies reported all-cause mortality 222734449 three of which contained sufficient data to be

included in the meta-analysis (Figure 2). Toma et al* assessed 13cRA versus no treatment control, Khuri
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et al?? assessed the effectiveness of 13cRA compared with placebo, whilst Bolla et al?” assessed
etretinate against placebo. The combined meta-analyses did not support the effectiveness of the
retinoid interventions on overall survival and in fact suggests possible evidence for harm from retinoid
treatments (OR = 1.28, 95% Cls = 1.00, 1.65). Benner et al*° and Lippman et al*® assessed 13cRA against
placebo and 13c RA against methotrexate (an antimetabolite used to counteract autoimmune
responses), respectively. Benner et al®® reported a median mortality of 55 months for the placebo. At
this time point, 70% of the 13cRA group were still alive. Lippman et al*® found a median survival time of

4.5 months and 4 months in the intervention and control groups, respectively.

Cancer recurrence and second primary cancers in patients with cancer

Eight studies assessed retinoid effectiveness in people with cancer and included the following
interventions: 13-cRA2%3037.424447 atratinate?’, and retinyl palmitate®®. Of these, the effectiveness of
retinoid interventions at reducing the rate of recurrence of upper aerodigestive tract squamous cell
cancer was assessed in four studies. The Lippmann?® study was removed from the meta-analysis as it
compared retinoid treatment against an active control arm. The meta-analysis (Figure 2) did not support
the effectiveness of retinoids at reducing the rate of recurrence and if anything increased risk (OR = 1.47
95% Cls = 0.95, 2.26). Eight studies assessed the rate of second primary tumour development amongst
patients with cancer. The meta-analysis found no evidence to support the use of retinoid interventions

to reduce the rate of second primary tumours (OR = 0.96, 95% = 0.76, 1.20).

Development of cancer in patients with potentially malignant disorders (progression to

malignancy)

Four studies reported data on the development of cancer in people with potentially malignant disorders

and included the following interventions: 13-cRA 374, retinyl palmitate®, fenretinide®®. The Lippman et

12



al 1993% study was excluded from the meta-analysis as the study included a run-in phase which
assessed patient suitability to retinoids prior to trial. The Papadimitrakopoulou et al study 2009*, was
removed from the meta-analysis as it compared retinoids treatments with an active treatment arm. The
meta-analysis (Figure 2) found no evidence to suggest reduction in risk of progressions of potentially
malignant disorders to cancer from retinoid treatments, and excess risk cannot be excluded (OR =0.69,

95% Cls = 0.22, 2.15).

Recurrence of potentially malignant disorders

Seven studies reported data on potentially malignant disorders and included the following
interventions: 13cRA3 445051 acitretin®®, retinyl palmitate*® and Fenretinide®®. One study could not be
included due to a lack of data®®. Gaeta 2000* found no change in the lesions of patients who received
the placebo. The findings in the acitretin group identified no sign of disease in 6/14 patients, mild signs
in 6/14, and moderate or severe symptoms in 2/14 patients. Only those who responded to high dose
13cRA were randomised. The Lippman et al 1993% study was excluded from the meta-analysis as the
study included a run-in phase which assessed patient suitability to retinoids prior to trial. The
Papadimitrakopoulou et al study 2009%!, was removed from the meta-analysis as it compared retinoids

treatments with an active treatment arm.

Four studies are included in the meta-analysis in Figure 2. Again the studies contained wide
heterogeneity. The meta-analysis suggests reduction in risk of the recurrence of potentially malignant
oral disorders from retinoid treatments, but wide confidence intervals highlight that an excess risk

cannot be excluded (OR =0.22, 95% Cls = 0.03, 1.34).
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Discussion

A number of trials have investigated the effects of retinoids in people with a previous diagnosis of upper
aerodigestive tract cancer or potentially malignant disorders. These trials provide no evidence that
specific interventions, or groups of interventions, have any effect on survival, recurrence, development
of second primary upper aerodigestive tract cancers or progression of potentially malignant disorders to
cancer and in fact there is a suggestion of harm. There is a suggestion that retinoids decrease the

recurrence of potentially malignant disorders.

Our review had several limitations. Although the review was systematic and used extensive searches of
several databases and inclusive search terms, it did not include unpublished results. We think it is
implausible, however, that there are large unpublished trials that demonstrate a protective association
between retinoid interventions and upper aerodigestive tract cancer. Funnel plots were conducted
which do not suggest a strong likelihood of publication bias (see Appendix B). Inclusion of unpublished
results in systematic reviews typically has only a modest impact on intervention effect estimates, which
tend to move toward the null. We did not exclude trials on the basis of methodological quality, but
exclusion of poor-quality trials would also tend to move effect estimates toward the null®>°3, The major
limitations of our review related to the limitations of the relevant literature. The diversity of the retinoid
interventions that have been used mean that decisions on when it is appropriate to use meta-analysis to
combine results are difficult. Different retinoid interventions may not have equal effects. Cancer stage,
timing of the intervention in relation to treatment and the duration of the intervention varied between
trials. It may be difficult to detect any effects on cancer incidence — beneficial or harmful — in trials
conducted at a late stage of disease. The interventions included in our meta-analysis lasted between 4

weeks and 10 years, some studies may not have been long enough for effects to become evident.
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Most trials had methodological limitations. The aspects of trial quality that have been demonstrated
consistently to be associated with treatment effect estimates in randomised controlled trials are
concealment of the allocation sequence and double blinding®>3. We found that only a few trials
reported the methods used to conceal allocation in sufficient detail to allow an assessment of their
adequacy by use of standard criteria®®. Even when allocation concealment was assessed as adequate,
there was no guarantee that bias was prevented, because most concealment processes can be
subverted®. Similarly, we assumed that a trial that was reported as double-blind successfully blinded
both participants and outcome assessors. In most trials reported as double-blind, no further detail on

4243 3ctually

methods of blinding was given. The majority of studies did not report ITT analysis, only two
reported ITT according to its strict definition. Finally, many of the studies included in the meta-analyses

had relatively small sample sizes. This makes it difficult to draw any firm conclusions from these studies

over larger populations.

Although previous reviews examining the role of retinoid supplements in patients with upper
aerodigestive tract cancer have been non-systematic, they have reached broadly similar conclusions to
those in our study. Smith and Saba 2005 concluded that the need to overcome innate and acquired
retinoid resistance as well as minimizing toxicity, will be left to the new generation of receptor-selective,
synthetic retinoids. A previous meta-analysis'® concluded that treatments may be effective in the
resolution of leukoplakia but relapses and adverse effects are common and there is no evidence of
effective treatment in preventing malignant transformation of leukoplakia. Our review deals specifically
with the role of retinoids in this context and has the benefit of more contributing studies. The evidence
for retinoids preventing malignant transformation of potentially malignant disorders shows some

evidence of benefit but the meta-analysis had wide confidence intervals.
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Nutritional interventions should not be assumed to be benign. Such interventions, notably antioxidant
supplementation in the primary prevention setting, have yielded unexpected adverse effects,
particularly with respect to B-carotene supplementation and lung cancer in smokers®*%’. High rates of
toxicity have been reported with earlier retinoid derivatives. Although dose restriction can reduce the
risk of severe adverse effects, the studies in this review report side effects that should be taken very

seriously by people receiving retinoids and those prescribing them.

Retinoids had little, if any, effect on overt malignancy as demonstrated by the fact that disease free
survival and rate of recurrence after conventional treatment remained unchanged despite retinoid
intervention, and in fact in some cases increased risk. Further, there was no evidence that retinoids
decreased the rate of formation of second primary tumours. We found little evidence that retinoids
decreased recurrence of potentially malignant disorders. There is some evidence from clinical
observations of tumours at diverse sites®”*%%°, animal studies of skin carcinogenesis and our own
laboratory-related investigationsError! Reference source not found. th 5t hotentially malignant disorders may be
susceptible to retinoids whilst overt cancers are refractory. In conclusion, this review found no evidence
for the use of retinoids in cancer prevention. There is a suggestion that retinoids may affect early stage
disease (potentially malignant disorders transforming to cancer) that is supported by laboratory data
but little evidence for this meta-analysis to support this. In the future a targeted pharmacogenetic
approach could help select people or cancers that would benefit from retinoids. For now there is no
evidence to support the clinical use of the presently available retinoids in people with upper

aerodigestive tract cancer.

Acknowledgments

16



This publication presents independent research commissioned by the National Institute for Health Research (NIHR)
under its Programme Grants for Applied Research scheme (RP-PG-0707-10034). The views expressed in this

publication are those of the author(s) and not necessarily those of the NHS, the NIHR or the Department of Health.

References

1. Boyle P, Levin, B. World Cancer Report 2008. International Agency for Research on Cancer 2008.
http://www.newshome.com/oncology/head-and-neck-cancer/head-and-neck-cancer-
infographic.aspx#sthash.DEgGJ8Qu.dpuf

2. Hunter KD, Parkinson EK, Harrison PR. Profiling early head and neck cancer. Nature Reviews
Cancer 2005; 5: 127-135.

3. ChuangSC, Scelo G, Tonita JM, Brewster DH, Pukkala E, Friis S, et al. Risk of second primary
cancer among patients with head and neck cancers: A pooled analysis of 13 cancer registries. Int J
Cancer 2008; 123(10):2390-6.

4. Agrawal N, Frederick MJ, Pickering CR, Bettegowda C, Chang K, Li RJ, et al. Exome sequencing of
head and neck squamous cell carcinoma reveals inactivating mutations in NOTCH1. Science 2011;
333:1154-1157.

5. Stransky N, Egloff AM, Tward AD, Kostic, AD, Cibulskis K, Sivachenko A, et al. The mutational
landscape of head and neck squamous cell carcinoma. Science 2011; 333: 1157-1160.

6. Orfanos CE, Zouboulis CC, Almond-Roesler B, Geilen CC. Current use and future potential role of
retinoids in dermatology. Drugs 1997; 53: 358-88.

7. Zakrzewska JM, Chan ES, Thornhill MH. A systematic review of placebo-controlled randomised
clinical trials of treatments used in oral lichen planus. Br J Dermatol 2005;153: 336-41.

8. Tsao AS, Kim ES, Hong WK. Chemoprevention of cancer. CA Cancer J Clin 2005;54:150-80.

17


http://www.ncbi.nlm.nih.gov/pubmed?term=%22Chuang%20SC%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Scelo%20G%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Tonita%20JM%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed/18729183
http://www.ncbi.nlm.nih.gov/pubmed/18729183

10.

11.

12.

13.

14.

15.

16.

17.

18.

De Palo G, Formelli F. Risks and benefits of retinoids in the chemoprevention of cancer. Drug
Safety 1995;13:245-56.

Formelli F, Barua AB, Olson JA. Bioactivities of N-(4-hydroxylphenyl) retinamide and retinoyl b-
glucuonide. FASEB J 1996;10:1014-24.

Moon RC, Pritchard JF, Mehta RG, Nomides CT, Thomas CF, Dinger NM. Suppression of rat
mammary cancer development by N-(4-hydroxyphenyl) retinamide following surgical removal of
first palpable tumor. Carcinogenesis 1989;10:1645-9.

Formelli F, Cleris L. Synthetic retinoid fenretinide is effective against a human ovarian carcinoma
xenograft and potentiates cisplatin activity. Cancer Res 1993;51:5374—6.

Pienta KJ, Nguyen NM, Lehr JE. Treatment of prostate cancer in the rat with the synthetic
retinoid fenretinide. Cancer Res 1993;53:224-6.

De Palo G, Mariani L, Camerini T, Formelli F, Mascotti G, Boni C, et al. Effect of fenretinide on
ovarian cancer occurrence. Gynecol Oncol 2002;86:24—7.

Chiesa F, Tradati N, Grigolato R, Boracchi P, Biganzoli E, Crose N, et al. Randomised trial of
fenretinide (4-HPR) to prevent recurrences, new localisations and carcinomas in patients
operated on for oral leukoplakia: long term results. Int/ J Cancer 2005; 115: 625-629.

Lodi G, Sardella A, Bez C, Demarosi F, Carrassi A. Interventions for treating oral leukoplakia.
Cochrane Database of Systematic Reviews 2006; 44: CD001829.

Davies AA, Davey-Smith G. Harbord R, Bekkering GE, Sterne JA, Beynon R, et al. Nutritional
interventions and outcomes in patients with cancer or preinvasive lesions: systematic review. J
Natl Cancer Inst 2006a; 98(14): 961-973.

Brown JK, Byers T, Doyle C, Coumeya KS, Demark-Wahnefried W, Kushi LH, et al. Nutrition and
physical activity during and after cancer treatment: an American Cancer Society guide for

informed choices. CA Cancer J Clin 2003; 53: 268 — 91.

18


http://www.ncbi.nlm.nih.gov/pubmed?term=Demark-Wahnefried%20W%5BAuthor%5D&cauthor=true&cauthor_uid=14570227
http://www.ncbi.nlm.nih.gov/pubmed?term=Kushi%20LH%5BAuthor%5D&cauthor=true&cauthor_uid=14570227

19.

20.

21.

22.

23.

24,

25.

26.

27.

Higgins JPT, Green S, Cochrane handbook for systematic reviews of interventions. Oxford: The
Cochrane Collaboration; 2011.

Egger M, Davey Smith G, Altman DG, Systematic reviews in healthcare. Meta-analysis in context.
2nd ed. London: BMJ Publishing Group; 2001.

Higgins JP, Thompson SG, Deeks JJ, Altman DG. Measuring inconsistency in meta-analyses. BMJ
2003; 327: 557 - 60.

Khuri FR, Lee JJ, Lippman SM, Kim ES, Cooper JS, Benner SE, et al. Randomised phase lll trial of
low-dose 13cRA for prevention of second primary tumors in stage | and Il head and neck cancer
patients. J Natl Cancer Inst 2006; 98: 441-450.

Khuri F, Lee JJ, Lippman SM, Kim ES, Cooper JS, Benner SE, et al. 13cRA effects on head and neck
recurrence and second primary tumors. Proc ASCO 2003; 22: 359.

Khuri FR, Kim ES, Lee JJ, Winn RJ, Benner SE, Lippman SM et al. The impact of smoking status,
disease stage and index tumor site on second primary tumor incidence and tumor recurrence in
the head and neck retinoid chemoprevention trial. Cancer Epidemiology Biomarkers & Prevention
2001; 10: 44823-829.

Khuri ER, Rodriguez M, Lee JJ. Comprehensive analysis of clinical and molecular determinants of
second events in the randomised retinoid head and neck cancer second primary tumor
prevention trial. Proc Am Ass Cancer Res 2002; 43: 514.

Benner SE, Lippman SM, Earley C, Lee JS, Goepfert H, Hong WK. Long term follow-up: 13-Cis-
Retinoic acid (cRA) Prevention of second primary tumors (SPT) following squamous cell
carcinoma of the head and neck (SCCHN). Proc ASCO 1993; 12: 900.

Bolla M, Laplanche A, LeFur R, Ton Van J, Domenge C, Lefebvre JL, et al. Prevention of second
primary tumours with a second generation retinoid in squamous cell carcinoma of oral cavity and

oropharnyx. Long term follow-up. Euro J Cancer 1996; 32A: 375-377.

19


http://www.ncbi.nlm.nih.gov/pubmed?term=Winn%20RJ%5BAuthor%5D&cauthor=true&cauthor_uid=11489748
http://www.ncbi.nlm.nih.gov/pubmed?term=Benner%20SE%5BAuthor%5D&cauthor=true&cauthor_uid=11489748
http://www.ncbi.nlm.nih.gov/pubmed?term=Lippman%20SM%5BAuthor%5D&cauthor=true&cauthor_uid=11489748

28.

29.

30.

31.

32.

33.

34,

35.

Bolla A, LeFur R, Ton Van J, Domenge C, Badet JM, Kaskas Y, et al. Prevention of second primary
tumours with etretinate in squamous cell carcinoma of the oral cavity and oropharnyx. Results of
a multicentric double-blind randomised study. Euro J Cancer 1994; 30A: 767-772.

Bolla M, Laplanche A, LeFur R, Domenge C, Badet JM, Koskas Y, et al. Prevention of second
primary tumours with a second generation retinoid in squamous cell carcinoma of oral cavity and
oropharnyx. Euro J Cancer 1991; 27: S310.

Benner SE, Pajak TF, Lippman CE, Hong WK. Prevention of second primary tumors with 13cRA in
patients with sqaumous call carcinoma of the head and neck: long term follow-up. J Nat/ Cancer
Inst 1994, 86: 140.

Hong WK, Lippman SM, Itri LM, Karp DD, Lee JS, Byers RM, et al. Prevention of second primary
tumors with 13cRA in squamous cell carcinoma of the head and neck. New Eng J Med 1990; 323:
795-801.

Costa A, De Palo G, Decensi A, Formelli F, Chiesa F, Nava M, et al. Retinoids in cancer

chemoprevention. Annals of the New York Academy Sciences 1995; 768: 148-62.

DePaulo G, Veronesi U, Marubini E, Camerini T, Chiesa F, Nava M, et al. Controlled clinical trials
with fenretinide in breast cancer, basal cell carcinoma and oral leukoplakia. J Cellular
Biochemistry 1995, S22, 11-17.

Chiesa F, Tradati N, Marazza M, Rossi N, Boracchi P, Mariani L, et al. Prevention of local relapses
and new localisations of oral leukoplakias with the synthetic retinoid fentretinide (4-HPR).
Preliminary results. Oral Oncology, Euro J Cancer 1992a, 28B, 97-102.

Chiesa F, Tradati N, Sala L, Marazza M, Rossi N, Molinari R, et al. Chemoprevention with
fentretinide (4-HPR) of recurrences, new occurrences and carcinomas after CO2 laser excision of
oral leukoplakias. A controlled clinical trial. Progress and Perspectives in Chemoprevention of

Cancer 1992b; 79: 201-213.

20


http://www.ncbi.nlm.nih.gov/pubmed?term=28.%09Costa%20A%2C%20De%20Palo%20G%2C%20Decensi%20A%2C%20Formelli%20F%2C%20Chiesa%20F%2C%20Nava%20M%2C%20et%20al.%20Retinoids%20in%20chemoprevention.%20European%20Institute%20of%20Oncology%20

36.

37.

38.

39.

40.

41.

42.

43.

Chiesa F, Costa A, Tradati N, Boracchi P, Fornelli F, Sala L, et al. Chemoprevention with
fenretinide (4-HPR) of carcinoma in patients surgically treated for oral leukoplakias. A
multicentre study. Euro J Cancer 1991; 27: S310.

Lippman SM, Batsakis JG, Toth BB, Weber RS, Lee JJ, Martin JW, et al. (1993). Comparison of low-
dose 13cRA with beta carotene to prevent oral carcinogenesis. New Eng J Med 1993, 328: 15-20.
Lippman SM, Toth BB, Batsakis JG, Lee JS, Weber S, Craddock C, et al. Phase-lll trial to maintain
remission of oral premalignancy: Low-dose 13-cis retinoic acid (13cRA) versus beta-carotene.
Proc ASCO 1992; 11: 781.

Lippman SM, Toth BB, Batsakis JG, Lee JS, Weber RS, McCarthy KS, et al. Low dose 13-cisretinoic
acid (13cRA) maintains remission in oral premalignancy: more effective than b-carotene in
randomized trial. Proc Am Soc Clin Oncol 1990; 9: 59.

Sankaranarayanan R, Mathew B, Varghese C, Sudhakaran PR, Menon V, Jayadeep A.
Chemoprevention of oral leukoplakia with vitamin A and Beta carotene: an assessment. Oral
oncology 1997; 33: 231-236.

Papadimitrakopoulou VA, Lee JJ, William WN, Martin JW, Thomas M, Kim ES, et al. Randomised
trial of 13-cis Retinoic Acid compared with retinyl palmitate with or without beta-carotene in oral
premalignancy. Journal of Clinical Oncology 2009, 27: 599-604.

Perry CF, Stevens M, Rabie |, Yarker ME, Cochrane J, Perry E, et al. Chemoprevention of head and
neck cancer with retinoids: a negative result. Arch Otolaryngol Head Neck Surg 2005; 131: 198-
203.

Gaeta GM, Gombos F, Femiano F, Battista C, Minghetti P, Montanari L, et al. Acitretin and
treatment of the oral leucoplakias. A model to have an active molecules release. European

Academy of Dermatology and Venereology 2000; 14: 473-478.

21


http://www.ncbi.nlm.nih.gov/pubmed?term=Martin%20JW%5BAuthor%5D&cauthor=true&cauthor_uid=19075276
http://www.ncbi.nlm.nih.gov/pubmed?term=Thomas%20M%5BAuthor%5D&cauthor=true&cauthor_uid=19075276
http://www.ncbi.nlm.nih.gov/pubmed?term=Kim%20ES%5BAuthor%5D&cauthor=true&cauthor_uid=19075276
http://www.ncbi.nlm.nih.gov/pubmed?term=Battista%20C%5BAuthor%5D&cauthor=true&cauthor_uid=11444269
http://www.ncbi.nlm.nih.gov/pubmed?term=Minghetti%20P%5BAuthor%5D&cauthor=true&cauthor_uid=11444269
http://www.ncbi.nlm.nih.gov/pubmed?term=Montanari%20L%5BAuthor%5D&cauthor=true&cauthor_uid=11444269

44,

45.

46.

47.

48.

49.

50.

51.

Toma S, Bonelli L, Sartoris A, Mira E, Antonelli A, Beatrice F, et al. 13-cis retinoic acid in head and
neck cancer chemoprevention: results of a randomised trial for the Italian head and neck
chemoprevention study group. Oncology Reports 2004; 11: 1297-1305.

Van Zandwijk N, Dalesio O, Pastorino U, de Vries N, van Tinteren H. Euroscan, a ramdomized trial
of vitamin A and N-Acetylcysteine in patients with head and neck cancer or lung cancer. J Nat/
Cancer Inst 2000; 92: 977-986.

Boisnic S, Branchet MC, Pascal F, Ben Slama L, Rostin M, Szpirglas H. Topical tretinoin for
treatment of oral lichen planus and oral leukoplakia: clinical study. Annales de dermatology et de
venerelogie 1994; 121: 459-463.

Pinto H, Li Y, Loprinzi C, Kardinal C, Adams G. Phase Il trial of low-dose 13-cis-retinoic acid for
prevention of second primary cancers in stage I-1l head and neck cancer — an Eastern Cooperative
Oncology group study. Proc ASCO 2001; 20: 886.

Jyothirmayi R, Ramadas K, Jacob R, Nair MK, Sankaranarayanan R. Efficacy of vitamin A in the
prevention of loco-regional recurrence and second primaries in head and neck cancer. Oral
Oncology, Euro J Cancer 1996; 32B: 373-376.

Lippman SM, Kessler JF, Al-Sarraf M, Alberts DS, Itri LM, Mattox D, et al. Treatment of advanced
squamous cell carcinoma of the head and neck with 13cRA: a phase Il randomised trial.
Investigational New Drugs 1988; 6: 51-56.

Hong WK, Endicott J, Itri LM, Doos W, Batsakis JG, Bell R, et al. 13-cis-retinoic acid in the
treatment of oral leukioplakia. New Eng J Med 1986, 315: 1501-1505.

Piattelli A, Fioroni M, Santinelli A, Rubini C. bcl-2 expression and apoptotic bodies in 13-cis-
retinoic acid (isotretinoin)- topically treated oral leukoplakia: a pilot study. Oral Onc 1999, 35,

314-320.

22


http://www.ncbi.nlm.nih.gov/pubmed?term=Mira%20E%5BAuthor%5D&cauthor=true&cauthor_uid=15138569
http://www.ncbi.nlm.nih.gov/pubmed?term=Antonelli%20A%5BAuthor%5D&cauthor=true&cauthor_uid=15138569
http://www.ncbi.nlm.nih.gov/pubmed?term=Beatrice%20F%5BAuthor%5D&cauthor=true&cauthor_uid=15138569

52.

53.

54,

55.

56.

57.

58.

59.

60.

Schulz KF, Chalmers I, Hayes RJ, Altman DG. Empirical evidence of bias. Dimensions of
methodological quality associated with estimates of treatment effects in controlled trials. JAMA
1995; 273: 408 — 12.

Egger M, Juni P, Bartlett C, Holenstein F, Sterne JA. How important are comprehensive literature
searches and the assessment of trial quality in systematic reviews? Empirical study. Health
Technol Assess 2003; 7:1 — 76.

Berger VW, Ivanova A, Knoll MD. Minimizing predictability while retaining balance through the
use of less restrictive randomisation procedures. Stat Med 2003, 22: 3017 — 28.

Smith W, Saba N. Retinoids as chemoprevention for head and neck cancer: where do we go from
here? Crit Rev Oncol/Haematol 2005; 55: 143-152.

Alpha-Tocopherol, Beta Carotene (ATBC) Cancer Prevention Study Group. The effect of vitamin E
and beta carotene on the incidence of lung cancer and other cancers in male smokers. N Engl J
Med 1994, 330: 1029 - 35.

Omenn GS, Goodman GE, Thornquist MD, Balmes J, Cullen MR, Glass A, et al. Risk factors for lung
cancer and for intervention effects in CARET, the Beta-Carotene and Retinol Efficacy Trial. J Nat/
Cancer Inst 1996; 88: 1550 — 9.

Follen M, Atkinson EN, Schottenfeld D, Malpica A, West L, Lippman S, et al. A randomised clinical
trial of 4-hydroxyphenylretinamide for high grade squamous intra-epithelial lesions of the cervix.
Clin Cancer Res 2001; 7: 3356-3365.

Descensi A, Serrano D, Bonanni B, Cazzaniga M, Guerrieri-Gonzaga A. Breast cancer prevention
trials using retinoids. / Mammary Gland Biol Neoplasia 2003; 8: 19-30.

Xu H, Cheepala S, McCauley E, Coombes K, Fischer SM, Clifford JL. Chemoprevention of skin
carcinogenesis by phenylretinamides; retinoid receptor-independent tumor suppression Clin

Cancer Res 2006; 12: 969-1279.

23


http://www.ncbi.nlm.nih.gov/pubmed?term=Balmes%20J%5BAuthor%5D&cauthor=true&cauthor_uid=8901853
http://www.ncbi.nlm.nih.gov/pubmed?term=Cullen%20MR%5BAuthor%5D&cauthor=true&cauthor_uid=8901853
http://www.ncbi.nlm.nih.gov/pubmed?term=Glass%20A%5BAuthor%5D&cauthor=true&cauthor_uid=8901853

1203 publications identified through search strategies and screened for retrieval

L » | 1122 failed to meet the inclusion criteria
based on title and abstract alone

\ 4

81 publications retrieved for more detailed evaluation

50 failed to meet the inclusion criteria after
reading the full paper: 14 were not RCTs, 12
did not assess the effectiveness of a
retinoids intervention, 20 did not report
usable outcomes, 4 included retinoids as an
adjuvant treatment only
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Odds Ratio 95% ClI

Odds Ratio
M-H, Random, 95% Cl

survival
Intervention Events / Total
Study Int.  Control
Benner et al 1994 13-cis RA 28/49 27/51
Bolla et al 1996 Etretinate 35/156 65/160
Toma et al 2004 13-cis RA 78/123 82/124
Khuri et al 2006 13-cis RA 87/590 105/600

Total 95%Cl
Test for overall effect (12 = 58.0)

Cancer-related mortality

Toma et al 2004 13-cis RA 36/12 35/124
Total (95% Cl)

All-Cause Mortality

Bolla et al 1996 Etretinate 56/156 40/160
Toma et al 2004 13-cis RA 44/123 45/124
Khuri et al 2006 13-cis RA 497/590 485/600

Total (95% Cl)

Overall effect (12 = 11.0)

Recurrence of Cancer

Benner et al 1994 13-cis RA 16/49 17/51
Jyothirmayi et al 1996 RP 11/56 5/50
Bolla et al 1996 Etretinate 37/156 26/160

Total (95% CI)
Overall effect (12= 0.0)

Second Primary Development

Benner et al 1994 13-cis RA 7/49 16/51
Bolla et al 1996 Etretinate 28/156 29/160
Jyothirmayi etal 1996 RP 0/56 2/50
Pinto et al 2001 13-cis RA 18/94 16/95
Toma et al 2004 13-cis RA 12/123 10/124
Perry et al 2005 13-cis RA 12/103 8/48
Khuri et al 2006 13-cis RA 141/590 141/600

Total (95% CI)
Overall effect (1% = 4.0)

Progression to malignancy
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Sankaranarayanan et al 1997 RP 0/42 3/43 0.20[0.01, 4.19
Chiesa et al 2005 Fenretinide 5/84 6/86 0.84 [0.25, 2.88]

Total (95% Cl) 0.69 [0.22, 2.15]
Overall effect (1> = 0.0)

Recurrence of potentially malignant disorders

Hong et al 1986 13-cis RA 20/24 18/20 0.56 [0.09, 3.40]

Piattelli et al 1999 13-cis RA 0/5 5/5 0.01 [0.00, 0.50] —-
Sankaranarayanan et al 1997 RP 20/42 40/43 0.07 [0.02, 0.26] o

Chiesa et al 2005 Fenretinide 15/84 15/86 1.03[0.47, 2.26]

Total (95% Cl) 0.22 [0.03, 1.34]

Overall effects (1> = 81.0) 1 ] | |
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RA = retinoic Acid, RP = retinyl palmitate

Figure 2: Meta-analysis examining the effects of retinoids on cancer-related mortality, disease-free
survival, all-cause mortality, cancer recurrence and second primary occurrence in people with cancer
and the recurrence of and development from potentially malignant disorders to cancer in people.
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Table 1: General characteristics of the 8 trials in people with cancer

Author Stage/site Eligibility Intervention Length of
follow up
Khuri 2006 Relapse of primary and 2nd  Stage | or Il HNSCC treated surgery Intervention: 13-CRA. 3 years delivery, 30mg per day. 8 years
USA primary tumour formation and/or radiotherapy. Disease free 16+ Comparison: Placebo delivered for 3 years daily.
M =940, F =250 (stage | or Il HNSCC) weeks after treatment. Karnofsky:
Intervention: Mean age = 60.9, SD = 10.9 (n = 590) 80%+, acceptable haemotologic and
Comparison: Mean age = 60.7, SD = 11.2 (n = 600) biochemical parameters.
Perry, 2005 Relapse of primary and 2nd  Invasive HNSCC. Karnofsky: 60+. Intervention: 1 mg/kg per day 13-CRA (80 mg men, 60 mg 3 years
Australia primary tumour formation women) for 12 months. 2 further years on lower dose 0.5
M =115, F = 36, (HNSCC) m/kg per day. Administered in 10mg capsules (n = 54)
18-70 years Comparisons: A: 13-CRA 40mg/kg per day dose for 36
months (n = 49)
B: Placebo taken daily for 36 months (n = 48)
Toma 2004 Relapse of primary and 2nd Stage llI-1V, HNSCC, complete response  Intervention: 13-CRA = orally 0.5mg/kg per day. 10 years
Italy primary tumour formation after 1st line treatment, performance Comparison: No treatment control (n = 126)
male = 240, female = 21. (stage Il1-IV HNSCC) status 0-2 ECOG adequate hepatic,
25-75 years. renal and cardiac function
Pinto 2001 Second primary formation, Not stated- abstract only Intervention: 13-CRA 7.5 mg or 10 mg/kg daily for 2 years Not reported
USA disease progression (stage (n=094) (median=5.3

Age and gender not reported
N =189

Jyothirmayi 1996

France

73 m, 33f.

Intervention Mean age = 58.2,
Comparison Mean age = 56.3 years

Bolla 1996

France

m =299, f=17

Intervention mean age = 53 years
Comparison mean age =54 years

Benner 1994
USA

I-Il HNSCC)

Relapse of primary and 2nd
primary tumour formation
(HNSCC)

Second primary formation,
disease progression, and
(histologically confirmed
primary SCC of oral cavity &
oropharnyx T1/T2, NO/N1 <
3cm, MO)

Second primary formation,
disease progression

Complete clinical regression, no clinical
evidence of disease, normal liver
function and kidney function

Primary SCC of oral cavity &
oropharynx, classified as T1/T2, NO/N1
less than or equal to 3 cm, MO,
according to the TNM clinical
classification of the UICC

Not reported

Comparison: placebo daily for 2 years (n = 95)

Intervention: Vitamin A oral administration in chewable
tablet form. 200,000 IU per week retinyl palmitate for 1
year (n = 56)

placebo: Capsules of tapioca powder daily for 1 year (n =
50)

Intervention: Etretinate 50 mg daily in first month, 25 mg
daily for remaining 23 months (n = 156)
Comparison: Placebo daily for 24 months (n = 160)

Intervention: 13-cRA 50-100 mg/m2 per day for 12 months
(n =51). First 44 patients received 100mg reduced to 50

years)

3 years

5years

7 years
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Gender and Age not reported
n=103

Lippman 1988

USA

33 males 5 females
42-76 years

(HNSCC)

Relapse of primary and 2nd
primary tumour formation

(primary SCC of oral cavity,
oropharnyx, hypopharnyx,

larynx)

Tumour response (change
in size), disease progression
(locally advanced or
metastatic HNSCC)

Head and neck SCC, locally advanced or
metastatic. Karnofsky: 50%+. Life
expectancy of at least 8 weeks.
Adequate renal and liver function

mg, This was due to toxic effects in 13 patients (n = 49)
Comparison: Placebo daily for 12 months (n = 52)

Intervention: 13-cRA for as long as tumour response or
stabilisation of disease was present. Completed at least 6
weeks treatment. 3mg dose (n = 20)

Comparison: methotrexate for as long as tumour response
or stabilisation of disease was present. Completing at least
2 courses (n = 20)

Not reported
(median =
4.5months)
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Table 2: General characteristics of the 7 trials in people with potentially malignant disorders

Author

Papadimitrakopoulou, 2009

USA
F=77 M=85
mean 56 yrs

Chiesa 2005
Italy
M=121,F= 49
<75 years

Gaeta, 2000

Italy

F=5 M=16

42-75 (mean 52.5)

Sankaranarayanan 1997
India

M =103, F=57

(Mean age) placebo - 48.7,
Vit A-54.2, Bc-50.3 years

Piattelli 1999Italy
F=4,M=6

Age = 40-71 years

Site/ Lesion type

Response of Oral Leukoplakia
(oral leukoplakias and/or
erythroplakia confirmed by
pretreatment biopsies)

Prevention of recurrence and
new occurence of Oral
Leukoplakia and development
of carcinomas

Response of Oral Leukoplakia
(confirmed by pretreatment
biopsies)

Response of Oral Leukoplakia
(confirmed by pretreatment
biopsies)

Response of oral Leukoplakia

Clinical Outcomes

Disease free survival.
Oral pre-malignant

lesion clinical response

(complete, partial,
progressive, no
change).

Disease free survival,
recurrence/new
leukoplakia (yes/no)

1) lesion severity (no
disease, mild,
moderate, severe)

Clinical response of
lesion at 1 year:
complete, partial, no
response, malignant
transformation

Clinical response of
lesions at 4 months:
complete, partial, no
response, worse

Eligibility

18yrs+, Histology showing
dysplasia or extensive
leukoplakia with
hyperplasia and symptoms

Previously untreated oral
leukoplakias. Normal
metabolic and liver
function tests.

Oral Leukoplakia clinically
and histologically
confirmed not showing
severe dysplasia on biopsy

Presence of oral
leukoplakia and a tobacco
chewing habit

Oral leukoplakia 6-month+

No treatment for 4 weeks+.

Intervention Length of follow

up
Intervention A: 13cRA 0.5mg/kg/d orally. For 1 yr 5 years/ 3 months
followed by 0.25mg/kg/d orally for 2 years (n = 81)

Intervention B: retinyl palmitate 25,000 U/d orally

for 3 years (n = 36)

Comparison A: Beta carotene 50mg/d orally and

retinyl palmitate 25,000 U/d orally for 3 years and

later once concerns about BC and lung cancer

emerged this group were advised to discontinue BC

and take RP alone.

All subsequent participants randomised to 13cRA or

RP alone (n=45)

Intervention: 4-HPR administration (n 4 - 5 years
hydroxyphenyl retinamide) for 1 year (n = 84)

Comparison: No treatment control (n = 86)

Intervention: Acitretin 10mg in Methocel E5 55mg (n 4 weeks
=7).

Comparison: A: Acitretin 10mg in Methocel E5

33mg/ lactose 23mg (n = 7)

Placebo: Methocel E5 33MG/ lactose 23mg (n = 7)
Intervention: Vitamin A (water dispersible beadlets) 1 year
300,000 IU/ week for 1 year as capsules containing

Retinyl palmitate 50,000 IU (n = 50)

Comparison: A: Oral Beta-carotene 360 mg/week as

a 30mg beta-carotene capsule (n = (55)

B: Placebo (n = 55)

Intervention: 13-cis-retinoic acid 0.1% gel 3x daily None

(n=10 (control received treatment after trial))
Comparison: plain gel for 4 month (n =5)
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Lippman 1993
USA
F=69, M =60

Intervention: =24-83 median

59, Comparison A: 34-83,
median 60. Comparison B:
31-80 Median 61

Hong 1986

USA

F=13, M=31

9 = under 50 years, 29 =50-
69, 6 = 70+

Response of Oral Lesions
(dysplastic, symptomatic
hyperplastic lesions
histologically confirmed as
premalignant)

Response of Oral Leukoplakia
(confirmed by pretreatment
biopsies)

Clinical response
(complete, partial,
stable, progression)

clinical response:
Complete, partial,
stable, progression, no
response

Presence of oral
leukoplakia histologically
confirmed as pre-
malignant. Normal renal
and hepatic function.
Acceptable fasting
triglyceride levels at entry.

Histologically confirmed
measurable oral PM lesion

Intervention: 13cRA 1.5mg/kg of body weight daily
for 3/12 (n=70)

Comparison: A: 13cRA 1.5mg/kg of body weight daily
for 3/12 + 13cRA 0.5mg/kg body weight daily for
additional 9/12 (n = 26)

B: 13cRA 1.5mg/kg of body weight daily for 3/12 + B-
carotene 30mg/day for additional 9/12 (n = 33).

Intervention: 13-cis-retinoic acid 1-2mgs/ kg of body
weight/ day for 3/12 (n = 24)
Comparison: Placebo given for 3/12 (n = 20)

28 months

9 months
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Table 3: Trial Risk of Bias Assessment the 15 trials (8 of cancer and 7 of potentially malignant disorders)

Trial Trial Sequence Allocation Blinding Blinding of  Completeness Selective
Type Generation Concealment of outcome of Outcome Outcome
participants assessor Data Reporting
and
personnel
Cancer Khuri 2006 Unclear Unclear Unclear Low High (not ITT) Low*
Cancer Perry, 2005 Low Low? Low Low Low Low*
Cancer Toma 2004 Unclear Unclear Unclear Unclear High? Low*
Cancer Pinto 20013 Unclear Unclear Unclear Unclear Unclear Unclear
Cancer Jyothirmayi 1996 Unclear Unclear Low Low* High (notITT) Low*
Cancer Bolla 1996 Low Low Low Low High (not ITT) Low*
Cancer Benner 1994 Low Low Unclear® Unclear® Unclear Low*
Cancer Lippman 1988 Unclear Unclear High® High® High notITT Low*
PMD :gg;dimitrak”w'“' Unclear Unclear Unclear Unclear High’ Low*
PMD Chiesa 2005 Low Low High?® High?® High Low*
PMD Gaeta, 2000 Unclear Unclear low ® Unclear Low Low*
PMD Sankaranarayanan Unclear Unclear Low Low High Low*
1997
PMD Piattelli 1999 Unclear Unclear Low Unclear High (not ITT) Low*
PMD- Lippman 1993 Low Unclear Unclear Low High Low*
PMD Hong 1986 Low Low Low Low High Low*

*: Although these studies were considered to be at low risk of bias, protocols were not available for any study to check that the outcome measures were the same as those originally
intended; PMD — potentially malignant disorder

1) It was unclear if envelopes were opaque as specified for true concealment.

2) 6 participants were excluded from analysis after randomisation as no data was available

3)  Abstract only

4) It was stated that the clinicians were blinded suitably to treatment allocation

5)  The study states that both patients and clinicians were blinded however blinding is likely to have been broken by existence of high rates of adverse events in treatment condition
6)  No attempt to blind patients to intervention

7)  Not all outcomes measures used ITT

8)  Surgeons were blinded but no other investigators or participants

9) Described as double blind trial using identical placebo
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Table 4: Rates of compliance and adverse events across all studies

Rate of compliance across cancer trials

Adverse Events reported in cancer trials

Khuri 2006 Compliance was tested using an 8-12 week run-in (take 3 capsules of | More grade 2,3,4 toxicity was found in isotretinoin gp than placebo
placebo daily) those that took at least 75% of the placebo pills were (P<0.0001). Most toxic effects were skin, chelitis, conjunctivitis and all
randomised. Adherence: 85.1% in intervention and 90.8% in placebo | resolved upon withholding/withdrawing.
maintained a level of adherence of at least 80%. . . . L .

More dose reduction/discontinuation in isotretinoin gp (29.5% v 9.2%:
OR=4.15, 95%Cl = 2.98-5.76)

Perry 2005 In each treatment group 85% to 95% of pps were assessed as having | No statistically significant between-gp differences in adverse events were
taken their medication. found (P=0.4)

Toma 2004 Compliance to intended 1 yr intervention treatment was 88.6%. 84/121 (69.4%) adverse events occurred in 13cRA gp of a grade 1 toxicity
66.7% completed the intended 1 yr treatment with 12.2% requiring
a dose reduction due to toxicity

Pinto 2001 NR More adverse events in the 13cRA gp than placebo:

Skin dryness (P=0.01), chelitis (p<0.001), stomatitis (p=0.014), nausea
(P=0.017)

Jyothirmayi 1996

89% on retinyl palmitate and 86% placebo completed
supplementation for 1 yr

No clinically observed side effects were observed during and after
supplementation, except dryness of tongue.

Bolla 1996

17% in intervention and 16% in placebo stopped treatment
temporarily.25% in intervention and 17% in placebo stopped at 12
months and 33% versus 23% at 24 months

More adverse events were reported in the erteinate gp than placebo:
toxic effect (P<0.001), chelitis (P<0.001), cutaneous (rash etc)(P<0.001)
conjunctivitis (P<0.03), alopecia (P<0.05), onycholysis (P<0.001)

Benner 1994

33% in intervention did not complete 12 month course because of
drug toxicity or non-compliance
6% in placebo gp discontinued due to toxicity

More adverse events were reported in the isotretinoin gp than placebo:
Skin dryness (P<0.001), chelitis (P=0.001), Hypertriglyceridemia (P=0.019)

Lippman 1988

1 pp in each arm did not complete trial due to unacceptable levels of
toxicity. Adherence was not reported

Side effects with isotretinoin were moderate, consisting of mucocutanous
toxicity. The methotrexate group experienced Gl toxicity and
myelosuppression

Rates of compliance across potentially malignant
disorder trials

Adverse events reported in potentially malignant disorder
trials

Papadimitrakopoulou, 2009

Taking = 85% of meds were similar in the 3 arms: 74.1% in 13cRA,
72.7% in BC + RC and 77.8% in RP (P=0.87 Chi?)

More adverse events were reported in 13cRA gp than 13cRA +RP or RP
alone: cheltitis (P<0.0001), conjunctivitis (P=0.0003), skin reaction
(P<0.0001). Grade 2+ toxicity was significantly higher in 13cRA gp
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(P<0.0001) and 6 pps in 13cRA gp discontinued treatment due to toxicity,
0 pp in other gps)

Chiesa 2005 Compliance to 4HPR was good: 92% of pps who completed Total number of patients with complaints were higher in control (41.7%)
treatment had a compliance between 90% and 100% versus 4HPR (19.2%) regarding skin dryness, dyspeptic syndrome,

dermatitis and abnormal lab values

Gaeta 2000 pp compliance was very high compared with oral gel or cream NR

Sankaranarayanan 1997 NR No significant side effects were observed. 6 pps (vit A) v 3 pp (BC)
headaches; 5 pps (vit A) v 2 pp (BC) muscular pains; 2pp (vit A) v 1 pp (BC)
dry mouth

Piattelli 1999 NR No side effects of using the gel were observed

Lippman 1993

11/70 were withdrawn during induction phase (3 for non-
compliance)

Compliance during the maintenance phase was excellent all
evaluated pps took 80%+ of planned doses and 62% took at least
90%

Maintenance —phase toxicity was relatively mild: no between-gp
differences in high grade reactions (3,4) in mucocutaneous toxicity but
more low grade reactions (1,2) in isotretinoin gp than betacarotene.
Hypertiglyceridermia (grade 3,4) was higher in isotretinoin gp (P=0.05).

Hong 1986

Compliance was assessed by pill count and daily calendar — no pill
count data reported

Adverse events were higher in retinoic acid group but significance wasn’t
tested. Lower doses reduced the occurrence.

pp= participants; gp = group; NR = not reported; BC= betacarotene, vit = vitamin
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Appendix A: Search strategy for MEDLINE (on OVID)

1 exp "Head and Neck Neoplasms"/ (211422)

2 ((oral or mouth) adj5 (neoplas$ or cancer$S or precancer$ or preneoplas$ or carcinoma$ or tumo?rS
or pre-malignancy or premalignancy)).tw. (20581)

3 ((head or neck) adj5 (cancer$ or neoplas$ or precancerS or preneoplas$ or carcinoma$ or tumo?rS
or pre-malignan$ or premalignan$)).tw. (29976)

4 ((oesophag$ or esophag$) adj5 (cancer$ or neoplas$ or precancer$ or preneoplas$ or carcinoma$ or
tumo?r$ or pre-malignan$ or premalignan$)).tw. (26757)

5 leukoplakia$.tw. (2875)

6 (thyroid$ adj5 (cancer$ or neoplas$ or precancer$ or preneoplas$ or carcinoma$ or tumo?r$ or pre-
malignan$ or premalignan$)).tw. (27402)

7 ((pharynx or pharyngeal) adj5 (cancer$ or neoplas$ or precancerS or preneoplas$ or carcinoma$ or
tumo?rS$ or pre-malignan$ or premalignan$)).tw. (2295)

8 (aerodigestive$ adj5 (cancer$ or neoplas$ or precancer$ or preneoplas$ or carcinoma$ or tumo?r$
or pre-malignan$ or premalignan$)).tw. (1326)

9 ((larynx or laryngeal$) adj5 (cancerS or neoplasS or precancer$ or preneoplas$ or carcinoma$ or
tumo?r$ or pre-malignan$ or premalignan$)).tw. (12964)

10 (salivary adj5 (cancer$S or neoplas$ or precancer$ or preneoplas$ or carcinoma$ or tumo?rS or pre-
malignan$ or premalignan$)).tw. (5545)

11 ((nasophar$ or nasal or paranasal) adj5 (cancer$ or neoplas$ or precancer$ or preneoplas$ or
carcinomas or tumo?rS$ or pre-malignan$ or premalignan$)).tw. (11728)

12 ((face or facial) adj5 (cancer$ or neoplas$ or precancer$ or preneoplas$ or carcinoma$ or tumo?rS

or pre-malignan$ or premalignan$)).tw. (2943)
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13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

or/1-12 (238321)
exp Retinoids/ (42149)
retinoidS.tw. (13960)
Tretinoin.tw. (960)
Fenretinide.tw. (393)
13cRA.tw. (1990)
Etretinate.tw. (1136)

Acitretin.tw. (735)

"vitamin A".tw. (16700)

trans-retinoic.tw. (6127)

retinoic.tw. (22365)
retin-a.tw. (61)
vesanoid.tw. (8)
retinol.tw. (9943)
"aquasol a".tw. (6)
tiga?on.tw. (144)
roaccutane.tw. (53)
accutane.tw. (161)
etretin.tw. (60)
or/14-31 (60724)

13 and 32 (1334)

randomized controlled trial.pt. (309463)
controlled clinical trial.pt. (82674)

randomized.ab. (215844)



37 placebo.ab. (125637)

38 drugtherapy.fs. (1460922)

39 randomly.ab. (156203)

40 trial.ab. (222878)

41 groups.ab. (1037810)

42 or/34-41 (2703101)

43 exp animals/ not humans/ (3604529)
44 42 not 43 (2292158)

45 33 and 44 (572)

46 Neoplasms/ (232270)

47 precancerous conditions/ (21853)
48 (cancer$ or neoplas$ or precancer$ or preneoplas$ or carcinoma$ or tumo?r$ or pre-malignan$ or
premalignan$).ti. (1023555)

49 46 0r47 or48(1134656)

50 32 and 44 and 49 (2116)
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Appendix B: Funnel Plots for each Outcome measure

Funnel plot of comparison (from top left to bottom right): Disease-free survival, cancer-related mortality, all-cause mortality,
recurrence of cancer, second primary development, potentially malignant disorders.
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