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Abstract:

Objectives: There is an increasing awareness regarding sleep duration and colorectal cancer, in the current review
we assessed the relationship between sleep duration, dinner-to bedtime to colorectal cancer.

Methods: Eligibility criteria were human studies in English language assessing the effects of sleep duration, dinner-
to bedtime on colorectal cancer. An unlimited manual search in PubMed and Google Scholar was conducted using
the terms sleep duration, short sleep, prolonged sleep, dinner-to bedtime, and colorectal cancer. Among the 175
articles identified, 20 full texts were assessed and 12 human studies were included. The author name, year of
publication, country, methods of the study, number of patients, duration of the study, and the conclusions were
reported.

Results: Out of the twelve studies included (33.3% were from the USA, 33.3%from China, and 33.3% were from
Europe), nine studies assessed sleep duration all of which except two showed an association with short sleep
duration (<7 hours) and prolonged sleep (> nine hours) with colorectal cancer and three investigated the prognosis
among colorectal cancer patients and showed an inverse relationship between abnormal sleep and mortality and
response to chemotherapy.

Conclusion: An association of sleep duration (prolonged or short), daytime sleepiness, short dinner-to bedtime,
and colorectal cancer was found. Raising the awareness of both the patients and the treating doctors about good
sleep hygiene effects on colorectal cancer is recommended.
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INTRODUCTION:

Colorectal cancer is a major health problem
worldwide. In Europe, it is the most common cancer
in term of incidence and the second in term of
mortality in women and men [1]. Although, the
incidence of this morbid and mortal malignancy
decreased in the past decade due to effective
screening program. However, colorectal cancer is on
the rise in some regions likely due to lifestyle and
lack healthcare infrastructure and resources [2]. The
global burden of cancer is expected to rise due to an
aging population and increasing growth and the
adoption of unhealthy lifestyles including a sedentary
lifestyle, unhealthy diet, smoking, and alcohol
consumption [3,4]. Sleep is essential for both mental
and physical health, previous studies indicated that
short sleep duration is rising and a reduction in long
sleep is declining. The is an increasing awareness
regarding the association of sleep with various health
problems including diabetes, high blood pressure,
and cancer [5]. The association of sleep duration with
colorectal cancer is controversial, with some studies
reporting the association with long sleep duration.
Epidemiological studies evaluating the association
between colorectal cancer are important because of
the investigation of variables that may be too early to
be detected by laboratory studies [6]. Thus we
conducted this review, in the present study we
reviewed the literature to assess the relationship
between sleep duration and colorectal cancer.
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MATERIAL AND METHODS:

An electronic unlimited search was done for relevant
literature published in the English language in the
Medline and PubMed database, the keywords sleep
duration, colorectal cancer, and dinner to bedtime
were used along with the Boolean operators AND or
OR. Articles in English on a human were included,
forward and backward chairing for articles cited in
retrieved publication was applied to get relevant
results. The two authors searched and recovered the
articles independently for the second stage selection
process to avoid duplication of the titles and
abstracts, analysis of the relevant data was conducted
by the first author. Figure 1. Showed the results of
the literature search

Inclusion criteria:
Previous studies on humans including case-reports
and cohorts.

Exclusion criteria: Animals and experimental
studies

Statistical analysis:

The Statistical Package for Social Sciences (SPSS,
version 20, New York) was used for the data analysis
including the author, year of publication, country,
article type number of participants, and the duration
of follow-up.
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Figure 1 — The different phases of the systematic review(PRISMA flowchart).
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RESULTS: applying the inclusion and exclusion criteria of which
The initial number of manuscripts was 175, the four were meta-analyses, four case-control studies,
number reduced to 12 after removing duplication and two prospective cohorts, one retrospective study, and
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one post-doc analysis Table 1

Out of twelve studies included (33.3% were from the
USA, 33.3%from China, and 33.3% were from
Europe), nine studies assessed sleep duration all of
which except two showed an association with short

sleep duration (<7 hours) and prolonged sleep (> nine
hours) with colorectal cancer and three investigated
the prognosis among colorectal cancer patients and
showed an inverse relationship between abnormal
sleep and mortality and response to chemotherapy.

Table 1. The relationship of sleep duration and dinner to bedtime with colorectal cancer

Author Year | Country Study Patients no Duration Result
Thompson et 2011 | USA Case-control 1240 Short sleep duration was
al. associated with colorectal
neoplasia
Zhao et al. 2013 | China A meta-analysis 723,337 A possible association
between prolonged sleep and
colorectal cancer
Luetal. 2013 | China A meta-analysis 555678 Neither long nor short sleep
duration is associated with
colorectal cancer
Zhang et al. 2013 | USA Prospective cohort 30,121 men Overweight participants who
and 76,368 snore and sleep >9 hours had
women increased risk of colorectal
cancer
Innominato et | 2014 | France A post-hoc analysis 361 colorectal Subjective sleep problems are
al cancer patients associated with poor
prognosis and response to
chemotherapy
Natale et al. 2015 | ltaly Case-control study 226 cancer No significant differences
patients vs. between case and controls
182 control regarding sleep duration
acitography
done
Hurley et al. 2015 | USA Prospective 101,609 15 years Increased among long sleep
women duration
Erren et al. 2016 | Germany Synthesis of 1500000 Inconclusive
experimental data and
meta-analyses
Ratjen et al. 2017 | Germany Comparative study 200 cases with | 7 years Those who slept >2 hours/day
colorectal had higher mortality
cancer
Xiao et al. 2017 | USA Retrospective 4869 Increased mortality among
colorectal short sleep duration and
cancer patients daytime napping
Linetal. 2018 | China Case-control 166 colorectal Long sleep duration >9hours,
cancer and 166 shorter dinner-to bedtime, and
controls no post-dinner walk were
associated with colorectal
cancer
Chen et al. 2018 | China A meta-analysis 1,550,524 Prolonged sleep duration
participants increased colorectal cancer,
but the results were not
consistent in the dose-
response meta-analysis
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DISCUSSION:

In the current review, Thompson et al. [7] conducted
a case-control study in the United States of America
including 1240 patients and found that short sleep
duration is associated with colorectal cancer. A meta-
analysis [8] in the year 2013 (723,337 patients
included) concluded a possible association between
prolonged sleep duration and colorectal neoplasia,
another meta-analysis [9]conducted in the same year
and included 555678 participants found no
association between sleep duration and colorectal
carcinoma, it is important to note that, the latter study
included ten prospective studies from PubMed and
Embase databases and found a possible association of
prolonged sleep and colorectal cancer in subgroup
analysis. A prospective study [10] from the USA
included 30,121 men and 76,368 women and found
that, Overweight participants who snore and sleep >9
hours had increased risk of colorectal cancer. Hurley
et al. [11] conducted a prospective study in the USA
and concluded similar observation. Lin et al. [12] in
their study in China concluded that, Long sleep
duration, short bed to dinner, and no post-dinner walk
were associated with colorectal cancer, a meta-
analysis published in the same country [13] and
included 1,550,524 participants found that Prolonged
sleep duration increased colorectal cancer, but the
results were not consistent in the dose-response meta-
analysis. Erren et al. in their Synthesis of
experimental data and meta-analyses in Germany
[14] that included 1500000 participants found
inconclusive results regarding the association of sleep
duration and colorectal cancer. On the other hands,
Natale et al. in their case-control in Italy [15] that
included 226 cancer patients vs. 182 control
(acitography was done) found no significant
differences between case and controls regarding sleep
duration. A post-hoc analysis conducted in France
[16] concluded that subjective sleep problems are
associated with poor prognosis and response to
chemotherapy. The findings of Ratjen et al. [17] were
interesting in that, patients with colorectal cancer
who slept > two hours/day had higher mortality,
similarly Xiao et al. [18] who conducted a
retrospective study including 4869 colorectal cancer
patients and found an increased mortality among
short sleep duration and daytime napping. The
strength of the present is study was the unlimited
literature search for article assessing the relationship
between sleep duration, dinner-to bedtime, and
colorectal cancer.

The study limitations were that we did not include all
the databases and the search was limited to the
English language.
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CONCLUSION:

An association of sleep duration (prolonged or short),
daytime sleepiness, short dinner-to bedtime, and
colorectal cancer was found. Furthermore, good sleep
may be associated with less mortality and better
response to chemotherapy. Raising the awareness of
both the patients and the treating doctors about good
sleep hygiene effects on colorectal cancer is
recommended. Long randomized control trials are
needed to assess the relationship between sleep and
colorectal cancer and investigate the underlying
mechanisms are highly needed.

Conflicts of interest: None to declare

REFERENCES:

1. Altobelli E, Lattanzi A, Paduano R, Varassi G, di
Orio F. Colorectal cancer prevention in
Europe: burden of disease and status of screening
programs. Prev Med. 2014 May;62:132-41. doi:
10.1016/j.ypmed.2014.02.010. Epub 2014 Feb
14,

2. lssa IA, Noureddine M. Colorectal
cancer screening: An updated review of the
available options. World J Gastroenterol. 2017
Jul 28;23(28):5086-5096. doi:
10.3748/wjg.v23.i28.5086.

3. Torre LA, Bray F, Siegel RL, Ferlay J, Lortet-
Tieulent J, Jemal A. Global cancer statistics,
2012. CA Cancer J Clin. 2015;65(2):87-108.
doi: 10.3322/caac.21262.

4. 2.Jung KJ, Jeon C, Jee SH. Smoking effect on
lung cancer: ethnic difference and smoking
paradox. Epidemiol Health. 2016;38:2016060.
doi: 10.4178/epih.e2016060.

5. Sanchis-Gomar F, Lucia A, Yvert T, Ruiz-
Casado A, Pareja-Galeano H, Santos-Lozano A,
et al. Physical inactivity and low fitness deserve
more attention to Alter cancer risk and
prognosis. Cancer Prev Res. 2015;8(2):105-110.
doi: 10.1158/1940-6207.CAPR-14-0320.

6. Chen Y, Tan F, Wei L, Li X, Lyu Z, Feng X et
al. Sleep duration and the risk of cancer: a
systematic review and meta-analysis including
dose-response relationship. BMC Cancer. 2018
Nov 21;18(1):1149. doi: 10.1186/s12885-018-

5025-y.
7. Thompson CL, Larkin EK, Patel S, Berger
NA, Redline S, Li L.

Short duration of sleep increases risk of colorecta
| adenoma. Cancer. 2011 Feb 15;117(4):841-7.
doi: 10.1002/cncr.25507. Epub 2010 Oct 8.

8. Zhao H, Yin JY, Yang WS, Qin Q, Li TT, Shi Y
et al. Sleep duration and cancer risk: a systematic
review and meta-analysis of prospective studies.
Asian Pac J Cancer Prev. 2013;14(12):7509-15.

9. Lu Y,Tian N,Yin J,Shi Y,Huang Z.



https://www.ncbi.nlm.nih.gov/pubmed/?term=Altobelli%20E%5BAuthor%5D&cauthor=true&cauthor_uid=24530610
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lattanzi%20A%5BAuthor%5D&cauthor=true&cauthor_uid=24530610
https://www.ncbi.nlm.nih.gov/pubmed/?term=Paduano%20R%5BAuthor%5D&cauthor=true&cauthor_uid=24530610
https://www.ncbi.nlm.nih.gov/pubmed/?term=di%20Orio%20F%5BAuthor%5D&cauthor=true&cauthor_uid=24530610
https://www.ncbi.nlm.nih.gov/pubmed/?term=di%20Orio%20F%5BAuthor%5D&cauthor=true&cauthor_uid=24530610
https://www.ncbi.nlm.nih.gov/pubmed/24530610
https://www.ncbi.nlm.nih.gov/pubmed/?term=Issa%20IA%5BAuthor%5D&cauthor=true&cauthor_uid=28811705
https://www.ncbi.nlm.nih.gov/pubmed/?term=Noureddine%20M%5BAuthor%5D&cauthor=true&cauthor_uid=28811705
https://www.ncbi.nlm.nih.gov/pubmed/28811705
https://www.ncbi.nlm.nih.gov/pubmed/?term=Chen%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=30463535
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tan%20F%5BAuthor%5D&cauthor=true&cauthor_uid=30463535
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wei%20L%5BAuthor%5D&cauthor=true&cauthor_uid=30463535
https://www.ncbi.nlm.nih.gov/pubmed/?term=Li%20X%5BAuthor%5D&cauthor=true&cauthor_uid=30463535
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lyu%20Z%5BAuthor%5D&cauthor=true&cauthor_uid=30463535
https://www.ncbi.nlm.nih.gov/pubmed/?term=Feng%20X%5BAuthor%5D&cauthor=true&cauthor_uid=30463535
https://www.ncbi.nlm.nih.gov/pubmed/30463535
https://www.ncbi.nlm.nih.gov/pubmed/?term=Thompson%20CL%5BAuthor%5D&cauthor=true&cauthor_uid=20936662
https://www.ncbi.nlm.nih.gov/pubmed/?term=Larkin%20EK%5BAuthor%5D&cauthor=true&cauthor_uid=20936662
https://www.ncbi.nlm.nih.gov/pubmed/?term=Patel%20S%5BAuthor%5D&cauthor=true&cauthor_uid=20936662
https://www.ncbi.nlm.nih.gov/pubmed/?term=Berger%20NA%5BAuthor%5D&cauthor=true&cauthor_uid=20936662
https://www.ncbi.nlm.nih.gov/pubmed/?term=Berger%20NA%5BAuthor%5D&cauthor=true&cauthor_uid=20936662
https://www.ncbi.nlm.nih.gov/pubmed/?term=Redline%20S%5BAuthor%5D&cauthor=true&cauthor_uid=20936662
https://www.ncbi.nlm.nih.gov/pubmed/?term=Li%20L%5BAuthor%5D&cauthor=true&cauthor_uid=20936662
https://www.ncbi.nlm.nih.gov/pubmed/?term=Short+duration+of+sleep+increases+risk+of+colorectal+adenoma
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zhao%20H%5BAuthor%5D&cauthor=true&cauthor_uid=24460326
https://www.ncbi.nlm.nih.gov/pubmed/?term=Yin%20JY%5BAuthor%5D&cauthor=true&cauthor_uid=24460326
https://www.ncbi.nlm.nih.gov/pubmed/?term=Yang%20WS%5BAuthor%5D&cauthor=true&cauthor_uid=24460326
https://www.ncbi.nlm.nih.gov/pubmed/?term=Qin%20Q%5BAuthor%5D&cauthor=true&cauthor_uid=24460326
https://www.ncbi.nlm.nih.gov/pubmed/?term=Li%20TT%5BAuthor%5D&cauthor=true&cauthor_uid=24460326
https://www.ncbi.nlm.nih.gov/pubmed/?term=Shi%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=24460326
https://www.ncbi.nlm.nih.gov/pubmed/24460326
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lu%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=24023959
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tian%20N%5BAuthor%5D&cauthor=true&cauthor_uid=24023959
https://www.ncbi.nlm.nih.gov/pubmed/?term=Yin%20J%5BAuthor%5D&cauthor=true&cauthor_uid=24023959
https://www.ncbi.nlm.nih.gov/pubmed/?term=Shi%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=24023959
https://www.ncbi.nlm.nih.gov/pubmed/?term=Huang%20Z%5BAuthor%5D&cauthor=true&cauthor_uid=24023959

IAJPS 2019, 06 (02), 3412-3417

10.

11.

12.

13.

14.

15.

16.

17.

Association between sleep duration
and cancer risk: a meta-analysis of prospective

cohort  studies. PL0S One. 2013  Sep
4;8(9):e74723. doi:
10.1371/journal.pone.0074723. eCollection
2013.

Zhang X, Giovannucci EL, Wu K, Gao X, Hu
F,Ogino S et al. Associations of self-
reported sleep duration and snoring

with colorectal cancer risk in men and women.
Sleep. 2013 May 1,;36(5):681-8. doi:
10.5665/sleep.2626

Hurley S, Goldberg D, Bernstein L, Reynolds P.
Sleep duration  and cancer risk  in  women.
Cancer Causes Control. 2015 Jul;26(7):1037-45.
doi: 10.1007/s10552-015-0579-3. Epub 2015
Apr 30.

Lin Y, Peng Y, Liang B, Zhu S, Li L, Jang F et
al. Associations of dinner-to-bed time, post-
dinner walk and sleep duration with colorectal
cancer: A case-control study. Medicine
(Baltimore). 2018  Aug;97(34):€12038.  doi:
10.1097/MD.0000000000012038.

Chen Y, Tan F, Wei L, Li X, Lyu Z, Feng X et
al. Sleep duration and the risk of cancer: a
systematic review and meta-analysis including
dose-response relationship. BMC Cancer. 2018
Nov 21;18(1):1149. doi: 10.1186/s12885-018-
5025-y.

Erren TC, Morfeld P, Foster RG, Reiter RJ, Grof3
JV, Westermann IK. Sleep and cancer: Synthesis
of experimental data and meta-analyses
of cancer incidence among some 1,500,000 study
individuals in 13 countries. Chronobiol
Int. 2016;33(4):325-50. doi:
10.3109/07420528.2016.1149486. Epub 2016
Mar 22.

Natale V, Innominato PF, Boreggiani M, Tonetti
L, Filardi M, Parganiha A et al. The difference
between in bed and out of bed activity as a
behavioral  marker  of cancer patients: A
comparative actigraphic  study. Chronobiol
Int. 2015;32(7):925-33. doi:
10.3109/07420528.2015.1053909

Innominato PF, Spiegel D, Ulusakarya
A, Giacchetti S, Bjarnason GA, Lévi F et al.

Subjective sleepand  overall  survival in
chemotherapy-naive patients with
metastatic colorectal cancer. Sleep Med. 2015

Mar;16(3):391-8. doi:
10.1016/j.sleep.2014.10.022. Epub 2015 Jan 22.
Ratjen 1, Schafmayer C, di Giuseppe R, Waniek
S, Plachta-Danielzik S et al. Postdiagnostic
physical  activity, sleep duration, and TV
watching and all-cause mortality among long-
term colorectal cancer survivors: a prospective

Mowffaq Mohammed Kalantan et al

18.

ISSN 2349-7750

cohort study. BMC Cancer. 2017 Oct
25;17(1):701. doi: 10.1186/s12885-017-3697-3.
Xiao Q, Arem H, Pfeiffer R, Matthews C
Prediagnosis Sleep Duration,  Napping, and
Mortality Among Colorectal Cancer Survivors in
a Large US Cohort. Sleep. 2017 Apr 1;40(4).
doi: 10.1093/sleep/zsx010.



https://www.ncbi.nlm.nih.gov/pubmed/24023959
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zhang%20X%5BAuthor%5D&cauthor=true&cauthor_uid=23633750
https://www.ncbi.nlm.nih.gov/pubmed/?term=Giovannucci%20EL%5BAuthor%5D&cauthor=true&cauthor_uid=23633750
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wu%20K%5BAuthor%5D&cauthor=true&cauthor_uid=23633750
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gao%20X%5BAuthor%5D&cauthor=true&cauthor_uid=23633750
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hu%20F%5BAuthor%5D&cauthor=true&cauthor_uid=23633750
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hu%20F%5BAuthor%5D&cauthor=true&cauthor_uid=23633750
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ogino%20S%5BAuthor%5D&cauthor=true&cauthor_uid=23633750
https://www.ncbi.nlm.nih.gov/pubmed/23633750
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hurley%20S%5BAuthor%5D&cauthor=true&cauthor_uid=25924583
https://www.ncbi.nlm.nih.gov/pubmed/?term=Goldberg%20D%5BAuthor%5D&cauthor=true&cauthor_uid=25924583
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bernstein%20L%5BAuthor%5D&cauthor=true&cauthor_uid=25924583
https://www.ncbi.nlm.nih.gov/pubmed/?term=Reynolds%20P%5BAuthor%5D&cauthor=true&cauthor_uid=25924583
https://www.ncbi.nlm.nih.gov/pubmed/25924583
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lin%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=30142855
https://www.ncbi.nlm.nih.gov/pubmed/?term=Peng%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=30142855
https://www.ncbi.nlm.nih.gov/pubmed/?term=Liang%20B%5BAuthor%5D&cauthor=true&cauthor_uid=30142855
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zhu%20S%5BAuthor%5D&cauthor=true&cauthor_uid=30142855
https://www.ncbi.nlm.nih.gov/pubmed/?term=Li%20L%5BAuthor%5D&cauthor=true&cauthor_uid=30142855
https://www.ncbi.nlm.nih.gov/pubmed/?term=Jang%20F%5BAuthor%5D&cauthor=true&cauthor_uid=30142855
https://www.ncbi.nlm.nih.gov/pubmed/30142855
https://www.ncbi.nlm.nih.gov/pubmed/30142855
https://www.ncbi.nlm.nih.gov/pubmed/?term=Chen%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=30463535
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tan%20F%5BAuthor%5D&cauthor=true&cauthor_uid=30463535
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wei%20L%5BAuthor%5D&cauthor=true&cauthor_uid=30463535
https://www.ncbi.nlm.nih.gov/pubmed/?term=Li%20X%5BAuthor%5D&cauthor=true&cauthor_uid=30463535
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lyu%20Z%5BAuthor%5D&cauthor=true&cauthor_uid=30463535
https://www.ncbi.nlm.nih.gov/pubmed/?term=Feng%20X%5BAuthor%5D&cauthor=true&cauthor_uid=30463535
https://www.ncbi.nlm.nih.gov/pubmed/30463535
https://www.ncbi.nlm.nih.gov/pubmed/?term=Erren%20TC%5BAuthor%5D&cauthor=true&cauthor_uid=27003385
https://www.ncbi.nlm.nih.gov/pubmed/?term=Morfeld%20P%5BAuthor%5D&cauthor=true&cauthor_uid=27003385
https://www.ncbi.nlm.nih.gov/pubmed/?term=Foster%20RG%5BAuthor%5D&cauthor=true&cauthor_uid=27003385
https://www.ncbi.nlm.nih.gov/pubmed/?term=Reiter%20RJ%5BAuthor%5D&cauthor=true&cauthor_uid=27003385
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gro%C3%9F%20JV%5BAuthor%5D&cauthor=true&cauthor_uid=27003385
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gro%C3%9F%20JV%5BAuthor%5D&cauthor=true&cauthor_uid=27003385
https://www.ncbi.nlm.nih.gov/pubmed/?term=Westermann%20IK%5BAuthor%5D&cauthor=true&cauthor_uid=27003385
https://www.ncbi.nlm.nih.gov/pubmed/27003385
https://www.ncbi.nlm.nih.gov/pubmed/27003385
https://www.ncbi.nlm.nih.gov/pubmed/?term=Natale%20V%5BAuthor%5D&cauthor=true&cauthor_uid=26158757
https://www.ncbi.nlm.nih.gov/pubmed/?term=Innominato%20PF%5BAuthor%5D&cauthor=true&cauthor_uid=26158757
https://www.ncbi.nlm.nih.gov/pubmed/?term=Boreggiani%20M%5BAuthor%5D&cauthor=true&cauthor_uid=26158757
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tonetti%20L%5BAuthor%5D&cauthor=true&cauthor_uid=26158757
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tonetti%20L%5BAuthor%5D&cauthor=true&cauthor_uid=26158757
https://www.ncbi.nlm.nih.gov/pubmed/?term=Filardi%20M%5BAuthor%5D&cauthor=true&cauthor_uid=26158757
https://www.ncbi.nlm.nih.gov/pubmed/?term=Parganiha%20A%5BAuthor%5D&cauthor=true&cauthor_uid=26158757
https://www.ncbi.nlm.nih.gov/pubmed/26158757
https://www.ncbi.nlm.nih.gov/pubmed/26158757
https://www.ncbi.nlm.nih.gov/pubmed/?term=Innominato%20PF%5BAuthor%5D&cauthor=true&cauthor_uid=25678361
https://www.ncbi.nlm.nih.gov/pubmed/?term=Spiegel%20D%5BAuthor%5D&cauthor=true&cauthor_uid=25678361
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ulusakarya%20A%5BAuthor%5D&cauthor=true&cauthor_uid=25678361
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ulusakarya%20A%5BAuthor%5D&cauthor=true&cauthor_uid=25678361
https://www.ncbi.nlm.nih.gov/pubmed/?term=Giacchetti%20S%5BAuthor%5D&cauthor=true&cauthor_uid=25678361
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bjarnason%20GA%5BAuthor%5D&cauthor=true&cauthor_uid=25678361
https://www.ncbi.nlm.nih.gov/pubmed/?term=L%C3%A9vi%20F%5BAuthor%5D&cauthor=true&cauthor_uid=25678361
https://www.ncbi.nlm.nih.gov/pubmed/25678361
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ratjen%20I%5BAuthor%5D&cauthor=true&cauthor_uid=29070017
https://www.ncbi.nlm.nih.gov/pubmed/?term=Schafmayer%20C%5BAuthor%5D&cauthor=true&cauthor_uid=29070017
https://www.ncbi.nlm.nih.gov/pubmed/?term=di%20Giuseppe%20R%5BAuthor%5D&cauthor=true&cauthor_uid=29070017
https://www.ncbi.nlm.nih.gov/pubmed/?term=Waniek%20S%5BAuthor%5D&cauthor=true&cauthor_uid=29070017
https://www.ncbi.nlm.nih.gov/pubmed/?term=Waniek%20S%5BAuthor%5D&cauthor=true&cauthor_uid=29070017
https://www.ncbi.nlm.nih.gov/pubmed/?term=Plachta-Danielzik%20S%5BAuthor%5D&cauthor=true&cauthor_uid=29070017
https://www.ncbi.nlm.nih.gov/pubmed/29070017
https://www.ncbi.nlm.nih.gov/pubmed/?term=Xiao%20Q%5BAuthor%5D&cauthor=true&cauthor_uid=28329353
https://www.ncbi.nlm.nih.gov/pubmed/?term=Arem%20H%5BAuthor%5D&cauthor=true&cauthor_uid=28329353
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pfeiffer%20R%5BAuthor%5D&cauthor=true&cauthor_uid=28329353
https://www.ncbi.nlm.nih.gov/pubmed/?term=Matthews%20C%5BAuthor%5D&cauthor=true&cauthor_uid=28329353
https://www.ncbi.nlm.nih.gov/pubmed/28329353

