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ndometriosis, which is poorly understood in a pathophysiological
sense, is a hormone-dependent inflammatory chronic gynecological
disease. It is described as the presence of ectopic endometrial glands

and stroma outside the uterine cavity and is associated with pelvic pain, dys-
menorrhea, and infertility.1 Retrograde menstruation, menstrual tissue im-
plantation, and impaired immune response are the most commonly
observed conditions. Endometriosis is a fairly common condition, prevalent
in ~10% of the women of reproductive age. An estimated 176 million
women are affected by this disease worldwide.2 An increase in the overall
cancer incidence in patients with endometriosis has been reported by var-
ious studies. However, little is known about the effect of endometriosis on
cancer survival.3

Most of the previous investigations on the impact of endometriosis on
cancer had focused on its relation to ovarian cancer. Therefore, while the re-
lationship between endometriosis and ovarian cancer is well known, its as-
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sociation with other malignancies remains contro-
versial. Recently, clear cell endometrioid and sero-
mucinous ovarian carcinomas were accepted as
endometriosis-associated ovarian cancers (EAOC).
The endometrioid subtype is known to be the most
commonly associated histopathologic type with si-
multaneous endometrial and ovarian cancers.
Nearly 30% of the simultaneous cases were re-
ported to harbor endometriosis.4-6 Both en-
dometriosis and endometrial cancer have the same
origin; they have an identical molecular profile and
etiological mechanisms such as chronic inflamma-
tion and the estrogen effect. Therefore, it is possi-
ble that endometriosis might affect the risk and
prognosis of endometrial cancer.4,7-9

Despite these facts, due attention has not been
given to the endometriosis-endometrial cancer as-
sociation. To the best of our knowledge, no study in
the literature has discussed the impact of en-
dometriosis on the prognosis of endometrial can-
cer. Hence, this paper investigates the possible
impact of endometriosis on the prognosis of en-
dometrial cancer. For this purpose, we retrospec-
tively analyzed the cases of endometrial cancer
over the last 20 years at our center. In addition, the
subgroups for endometrioid and non-endometrioid
endometrial cancer cases were compared.

MATERIAL AND METHODS 

This study was carried out on patients of endome-
trial cancer that were operated at the Gynecologi-
cal Oncology Department of a Tertiary University
Hospital between January 1996 and February 2016.
The study was conducted in accordance with the
Helsinki Declaration. Ethical approval was not re-
quired for this study because of its retrospective na-
ture. Written informed consent was obtained from
all the participants of the study. The electronic and
archival records were retrospectively reviewed and
920 endometrial cancer patients that were operated
at our clinic during this period were identified.
Among them, detailed pathology records of 764
cases were obtained and utilized for this study.

The demographic, clinicopathologic, and fol-
low-up data of the patients were recorded. All
these cases were operated and pathologically eval-

uated at the same center by expert gynecological
pathologists. The major surgical procedures in-
volved total hysterectomy with bilateral salpingo-
oophorectomy (via laparotomy or laparoscopy) and
pelvic-para-aortic lymphadenectomy (except those
with low risk). Omentectomy was performed in the
non-endometrioid histologies. FIGO 2009 guide-
lines were used for staging. All the pathological re-
ports of the operated cases were reviewed to
identify the presence of endometriosis in the sur-
gical specimens. The patients were then distributed
into two groups based on the presence or absence
of endometriosis in the pathological materials.
Only the diagnosis of endometriosis that was
proven using histopathology was taken into ac-
count. The patients were followed up every three
months for the first two years after the operation,
every six months for the next three years, and an-
nually thereafter. The period in months between
the dates of histopathological diagnosis and recur-
rence was considered as disease-free survival (DFS),
and from diagnosis to the date of death as the over-
all survival (OS).

The descriptive statistics used were mean
±standard deviation, median, and minimum-maxi-
mum values. Categorical data were analyzed using
Chi-square or Fisher’s exact tests. Mann-Whitney
U test was performed for analysis of the numerical
data. Kaplan-Meier method was followed to test
the effect of endometriosis on survival. The differ-
ences between survival curves were evaluated
using the log-rank test. The statistical software
SPSS version 23.0 (IBM, Armonk, NY, USA) was
used for all analyses.

RESULTS

During the study period, 920 endometrial cancer
patients were operated at our clinic. Among them,
the detailed pathological records of 764 cases were
obtained and endometriosis was reported in 17
(2.2%) of them. The average and median age of all
the patients was 57.2±10.5 years and 58 (27-91)
years, respectively. Median parity of the patients
was 3 (0-15). Mean ages of the endometriosis and
non-endometriosis groups were 50.59±8.3 and
57.28±10.2, respectively. There was a significant
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difference in the mean age of both groups
(p=0.007). The Body Mass Indices (BMI) of both
groups were similar (P=0.530). The clinicopatho-
logical characteristics of the patients are demon-
strated in Table 1.

The percentages of premenopausal patients in
the endometriosis and non-endometriosis groups
were 35.3% and 20.3%, respectively. The propor-
tions of premenopausal patients were statistically
similar (p=0.132). The percentage of infertility-

linked cases in the endometriosis and non-en-
dometriosis groups were 35.3% and 14.5%, respec-
tively, showing a significant difference between
groups (p=0.017). In the endometriosis group, there
were three (17.6%) cases of simultaneous ovarian
cancer, whereas 35 (4.8%) cases were recorded in
the non-endometriosis group. This difference was
found to be statistically significant (p=0.018).

Both the groups had similar rates of en-
dometrioid (70.6% versus 76.5%) and non-en-

Variable Endometriosis N (%) Non-endometriosis N (%) P

Age Mean±SD 50.59±8.3 57.28±10.3 0.007

Body mass index Mean±SD 33.88±5.4 35.53±7.4 0.652

Parity Median (min.-max.) 1 (0-9) 3 (0-15) 0.002

Menopausal status Premenopause 6 (35.3) 151 (20.3) 0.132

Postmenopause 11 (64.7) 592 (79.7)

Infertility No 11 (64.7) 632 (85.5) 0.017

Yes 6 (35.3) 107 (14.5)

Synchronous ovarian tumor No 14 (82.4) 690 (95.2) 0.018

Yes 3 (17.6) 35 (4.8)

Histology Endometrioid 12 (70.6) 566 (76.5) 0.571

Non-endometrioid 5 (29.4) 174 (23.5)

Stage Stage 1-2 12 (70.6) 617 (84.2) 0.132

Stage 3-4 5 (29.4) 116 (15.8)

Grade 1 10 (66.7) 345 (54.0) 0.375

2 3 (20.0) 238 (37.2)

3 2 (13.3) 56 (8.8)

Myometrial invasion <50 12 (75.0) 485 (66.4) 0.473

≥50 4 (25.0) 245 (33.6)

Lymphovascular space invasion No 12 (70.6) 471 (63.9) 0.570

Yes 5 (29.4) 266 (36.1)

Cytology Negative 3 (17.6) 117 (16.2) 0.809

Positive 0 (0.0) 17 (2.4)

Wasn't taken 14 (82.4) 587 (81.4)

Lymph node involvement Negative 14 (82.4) 658 (89.6) 0.333

Positive 3 (17.6) 76 (10.4)

Omental metastasis No 3 (17.6) 184 (25.0) 0.303

Yes 2 (11.8) 32 (4.3)

No omentectomy 12 (70.6) 521 (70.7)

Adjuvant treatment No 9 (52.9) 436 (58.9) 0.621

Yes 8 (47.1) 304 (41.1)

Recurrence No 17 (100) 726 (97.8) 0.541

Yes 0 (0.0) 16 (2.2)

Life status Alive 17 (100) 579 (86.5) 0.105

Ex 0 (0.0) 90 (13.5)

TABLE 1: Demographic and clinical characteristics of patients.



dometrioid (29.4% versus 23.5%) histology
(p=0.571). The tumor was confined to the uterus
(stage 1-2) in 70.6% and 84.2% of the endometrio-
sis and non-endometriosis groups, respectively, and
the difference was not statistically significant. The
distribution of tumor grade between the groups
was also not significant (p=0.375). Myometrial in-
vasion of ≥50% was observed in 25% of the en-
dometriosis and 33.6% of the non-endometriosis
group, which was not significantly different
(p=0.473). Lymphovascular space invasion (LVSI)
was reported in 29.4% and 36.1% of the en-
dometriosis and non-endometriosis groups, respec-
tively (p=0.570). The occurrence of positive
cytology between groups (0% versus 2.4%) was sta-
tistically similar. Lymph node (LN) involvement
was reported in 17.6% of the endometriosis and
10.4% of the non-endometriosis groups, and these
rates were not significantly different. Omental
metastases were observed in 11.8% and 4.3% of the
endometriosis and non-endometriosis groups, re-
spectively, which were not significantly different
(p=0.303). Statistically similar rates of adjuvant
treatments were applied to both the groups (47.1%
versus 41.1%). No recurrence in the endometriosis
group and 2.2% recurrence in the non-en-
dometriosis group were recorded, but this differ-
ence was statistically nonsignificant. While 13.5%
of the non-endometriosis group patients died, no
death was reported among those in the en-
dometriosis group. However, this observation was
not statistically significant (p=0.105).

The average follow-up period of the cohort
was 51 months. The mean survival period for all
the endometrial cancer cases was 191.2±10.5
months (95% CI=170.7-211.8). No deaths were ob-
served in the endometriosis group during the fol-
low-up period. The 5-year and 10-year survival
rates in the non-endometriosis group were 86%
and 74%, respectively. The period and rate of sur-
vival between endometriosis and non-endometrio-
sis groups were not statistically significant
(p=0.171) (Figure 1).

The survival rates of the endometrioid and
non-endometrioid endometrial cancer subgroups
were also compared and were found to be statisti-

cally similar. The p-values for the endometrioid
and non-endometrioid subgroups were 0.315 and
0.341, respectively.

DISCUSSION

Despite the association of endometriosis with ovar-
ian cancer being widely investigated, that with en-
dometrial cancer has been rarely studied and with
conflicting results.4,10,11 While some studies have re-
ported an increased risk of endometrial cancer as-
sociated with endometriosis, others have reported
contradictory findings.4,7,10-18 Moreover, two studies
reported a non-significant decrease, while one
study reported a significant decrease in the risk of
endometrial cancer associated with endometrio-
sis.18-20

Three large case-control studies from Taiwan
(n=15,488), Australia (n=1,399), and Denmark
(n=1,398) reported an increased risk of endometrial
cancer in the cases of endometriosis.4,14,15 However,
this risk reflected a higher chance of detecting en-
dometrial cancer among women with endometrio-
sis more than the actual risk.s reported in a recent,
large-volume prospective cohort (n=97,109) from
the USA.7

Kok et al. published a population-based study
on the relation between endometriosis and the risk
of developing several cancers, including endome-
trial cancer.21 They observed a significantly 
increased risk of endometrial cancer among women

Ghanim KHATIB et al. JCOG 2019;29(3):88-93

91

FIGURE 1: Survival curves of the groups.



with endometriosis and/or adenomyosis. However,
it was evident that histopathology was not the
main diagnostic tool in this study, especially in the
adenomyosis patients, thus making the starting
point of the study and its results questionable.

Munksgaard and Blaakaer reviewed seven
population-based cohorts that investigated the as-
sociation between the risk of endometrial cancer
and endometriosis and reported that no clear asso-
ciation was observed in these studies.13 Although
some studies did point to a possible association,
they concluded that the relatively small sample
sizes precluded any definitive interpretation about
the possible association.

Our study was different in its nature and de-
sign from the above-mentioned studies. The cases
of endometrial cancer that were operated at our
center were retrospectively reviewed, and those
with histopathological diagnosis of endometriosis
(17 patients) were compared with the non-en-
dometriosis patients. To the best of our knowledge,
no previous studies in the literature had focused on
the association between endometriosis and en-
dometrial cancer prognosis. It was observed that
the patients in the endometriosis group were sig-
nificantly younger than the non-endometriosis pa-
tients. The median value of parity in the
endometriosis group was lesser, possibly due to the
close relationship between endometriosis and in-
fertility.

About 75% of the cases in each group showed
endometrioid histology. The tumor histology of
both groups was similar. The patients in the en-
dometriosis group demonstrated a higher but sta-
tistically insignificant extra-uterine spread of the
tumor (stage 3-4, 29.4% versus 14.8%). In addition,
the tumor grade distribution was similar in both
groups (p=0.375). Frequencies of myometrial inva-
sion of at least 50% and LVSI were observed to be
lesser by 8.6% and 6.7% in the endometriosis
group, although this difference was not statistically
significant. LN involvement was higher by 7.3% in
the endometriosis group than the non-en-
dometriosis group, although this difference was sta-
tistically nonsignificant. It is possible that the

higher LN positivity and the occurrence of extra-
uterine disease in the endometriosis group make
the adjuvant treatments more suitable for this
group (47.1% versus 41.1%). Despite these nega-
tive factors, no recurrences or deaths were ob-
served in the endometriosis patients, when
compared to the 2.2% rate of recurrence and 13.5%
rate of death in the non-endometriosis group. Nev-
ertheless, the rates of recurrence or survival status
were not significantly different between the
groups. The average follow-up period of the cohort
was 51 months. The mean survival period for all
the cases of endometrial cancer was 191.2±10.5
months (170.7-211.8; 95% CI). As no deaths were
observed in the endometriosis group during the fol-
low-up period, survival rates could not be calcu-
lated for this group. On the other hand, 5-year and
10-year survival rates in the non-endometriosis
group were 86% and 74%, respectively. However,
survival in both groups was statistically similar
(p=0.171). In addition, when a subgroup analysis
was made for the endometrioid and non-en-
dometrioid endometrial cancer histology, no sig-
nificant difference in survival was observed
between the endometriosis and non-endometriosis
patients.

As expected, the endometriosis group showed
a significant association with infertility and syn-
chronous ovarian cancer. Both these conditions
were significantly higher in the endometriosis
group compared to the non-endometriosis group.

The strengths of this study were the fairly
large number of endometrial cancer cases, as well
as the length of the study period at the same cen-
ter with the same surgical procedures and pathol-
ogy team. These factors increased the consistency
and reliability of the results of this study. However,
the retrospective nature of this study and the rela-
tively small size of the endometriosis group were
the main weaknesses of this study.

CONCLUSION

In this study, it was observed that the prognosis of
endometrial cancer patients was neither positively
nor negatively affected by endometriosis. How-
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ever, the relatively small sample size in the en-
dometriosis group precludes making any definitive
conclusions. Therefore, further studies should be
encouraged in this field.

SSoouurrccee  ooff  FFiinnaannccee

During this study, no financial or spiritual support was received
neither from any pharmaceutical company that has a direct
connection with the research subject, nor from a company that
provides or produces medical instruments and materials which
may negatively affect the evaluation process of this study.

CCoonnfflliicctt  ooff  IInntteerreesstt

No conflicts of interest between the authors and / or family
members of the scientific and medical committee members or

members of the potential conflicts of interest, counseling, ex-
pertise, working conditions, share holding and similar situa-
tions in any firm.

AAuutthhoorrsshhiipp  CCoonnttrriibbuuttiioonnss

IIddeeaa//CCoonncceepptt::  Ghanim Khatib, Derya Gümürdülü, Mehmet Ali
Vardar; DDeessiiggnn::  Ghanim Khatib, Ümran Küçükgöz Güleç; CCoonn--
ttrrooll//SSuuppeerrvviissiioonn::  Mehmet Ali Vardar, Ahmet Barış Güzel; DDaattaa
CCoolllleeccttiioonn  aanndd//oorr  PPrroocceessssiinngg::  Ghanim Khatib, İsa Temur, Mete
Sucu, Emine Bağır; AAnnaallyyssiiss  aanndd//oorr  IInntteerrpprreettaattiioonn::  Ghanim
Khatib, Emine Bağır, Ümran Küçükgöz Güleç; LLiitteerraattuurree  RRee--
vviieeww::  Ghanim Khatib, İsa Temur; WWrriittiinngg  tthhee  AArrttiiccllee::  Ghanim
Khatib; CCrriittiiccaall  RReevviieeww::  Ümran Küçükgöz Güleç, Ahmet Barış
Güzel, Mehmet Ali Vardar; RReeffeerreenncceess  aanndd  FFuunnddiinnggss::  Ghanim
Khatib, İsa Temur, Mete Sucu, Emine Bağır.

1. Hickey M, Ballard K, Farquhar C. En-
dometriosis. BMJ. 2014;348:g1752. [Crossref]
[PubMed]

2. Interinstitutional group of Mexican postgradu-
ate students. CONACYT’s freeze on post-
graduate fellowships in Mexico. Lancet.
2017;389(10087):2373-4. [Crossref] [PubMed]

3. Melin A, Lundholm C, Malki N, Swahn ML,
Sparen P, Bergqvist A. Endometriosis as a
prognostic factor for cancer survival. Int J Can-
cer. 2011;129(4):948-55. [Crossref] [PubMed]

4. Yu HC, Lin LY, Chang WC, Shen BJ, Chang
WP, Chuang CM; Task Force on Carcinogen-
esis of Endometrial Cancer. Increased asso-
ciation between endometriosis and
endometrial cancer: a nationwide population-
based retrospective cohort study. Int J Gy-
necol Cancer. 2015;25(3):447-52. [Crossref]
[PubMed] [PMC]

5. Stern RC, Dash R, Bentley RC, Snyder MJ,
Haney AF, Robboy SJ. Malignancy in en-
dometriosis: frequency and comparison of
ovarian and extraovarian types. Int J Gynecol
Pathol. 2001;20(2):133-9. [Crossref] [PubMed]

6. Zaino R, Whitney C, Brady MF, DeGeest K,
Burger RA, Buller RE. Simultaneously de-
tected endometrial and ovarian carcinomas--
a prospective clinicopathologic study of 74
cases: a gynecologic oncology group study.
Gynecol Oncol. 2001;83(2):355-62. [Crossref]
[PubMed]

7. Poole EM, Lin WT, Kvaskoff M, De Vivo I,
Terry KL, Missmer SA. Endometriosis and 
risk of ovarian and endometrial cancers in a
large prospective cohort of U.S. nurses. Can-
cer Causes Control. 2017;28(5):437-45.
[Crossref] [PubMed] [PMC]

8. Kurman RJ, Shih IeM. Molecular pathogene-
sis and extraovarian origin of epithelial ovarian
cancer--shifting the paradigm. Hum Pathol.
2011;42(7):918-31. [Crossref] [PubMed]
[PMC]

9. McConechy MK, Anglesio MS, Kalloger SE,
Yang W, Senz J, Chow C, et al. Subtype-spe-
cific mutation of PPP2R1A in endometrial and
ovarian carcinomas. J Pathol.
2011;223(5):567-73. [Crossref] [PubMed]

10. Brinton LA, Gridley G, Persson I, Baron J,
Bergqvist A. Cancer risk after a hospital dis-
charge diagnosis of endometriosis. Am J Ob-
stet Gynecol. 1997;176(3):572-9. [Crossref]
[PubMed]

11. Zucchetto A, Serraino D, Polesel J, Negri E,
De Paoli A, Dal Maso L, et al. Hormone-re-
lated factors and gynecological conditions in
relation to endometrial cancer risk. Eur J Can-
cer Prev. 2009;18(4):316-21. [Crossref]
[PubMed]

12. Mogensen JB, Kjær SK, Mellemkjær L,
Jensen A. Endometriosis and risks for ovar-
ian, endometrial and breast cancers: a na-
tionwide cohort study. Gynecol Oncol.
2016;143(1):87-92. [Crossref] [PubMed]

13. Munksgaard PS, Blaakaer J. The association
between endometriosis and gynecological
cancers and breast cancer: a review of epi-
demiological data. Gynecol Oncol.
2011;123(1):157-63. [Crossref] [PubMed]

14. Rowlands IJ, Nagle CM, Spurdle AB, Webb
PM; Australian National Endometrial Cancer
Study Group, Australian Ovarian Cancer
Study Group. Gynecological conditions and
the risk of endometrial cancer. Gynecol Oncol.
2011;123(3):537-41. [PubMed]

15. Brinton LA, Sakoda LC, Sherman ME, 
Frederiksen K, Kjaer SK, Graubard BI, et al.
Relationship  of  benign  gynecologic  dis-
eases to subsequent risk of ovarian and 
uterine tumors. Cancer Epidemiol  Biomark-
ers Prev. 2005;14(12):2929-35. [Crossref]
[PubMed]

16. Melin A, Sparén P, Persson I, Bergqvist A.
Endometriosis and the risk of cancer with
special emphasis on ovarian cancer. Hum
Reprod. 2006;21(5):1237-42. [Crossref]
[PubMed]

17. Olson JE, Cerhan JR, Janney CA, Anderson
KE, Vachon CM, Sellers  TA.  Post-
menopausal cancer risk after self-reported en-
dometriosis diagnosis in the Iowa Women's
Health Study. Cancer. 2002;94(5):1612-8.
[Crossref] [PubMed]

18. Melin A, Sparén P, Bergqvist A. The risk of
cancer and the role of parity among women
with endometriosis. Hum Reprod.
2007;22(11):3021-6. [Crossref] [PubMed]

19. Venn A, Watson L, Bruinsma F, Giles G,
Healy D. Risk of cancer after use of fertility
drugs with in-vitro fertilisation. Lancet.
1999;354(9190):1586-90. [Crossref] [PubMed]

20. Borgfeldt C, Andolf E. Cancer risk after hospi-
tal discharge diagnosis of benign ovarian cysts
and endometriosis. Acta Obstet Gynecol
Scand. 2004;83(4):395-400. [Crossref]
[PubMed]

21. Kok VC, Tsai HJ, Su CF, Lee CK. The risks
for ovarian, endometrial, breast, colorectal,
and other cancers in women with newly diag-
nosed endometriosis or adenomyosis: a pop-
ulation-based study. Int J Gynecol Cancer.
2015;25(6):968-76. [Crossref] [PubMed]

REFERENCES

https://www.ncbi.nlm.nih.gov/pubmed/25893280
https://doi.org/10.1097/IGC.0000000000000454
https://www.ncbi.nlm.nih.gov/pubmed/15005789
https://doi.org/10.1080/j.0001-6349.2004.00305.x
https://www.ncbi.nlm.nih.gov/pubmed/10560672
https://doi.org/10.1016/S0140-6736(99)05203-4
https://www.ncbi.nlm.nih.gov/pubmed/17855408
https://doi.org/10.1093/humrep/dem209
https://www.ncbi.nlm.nih.gov/pubmed/11920519
https://doi.org/10.1002/cncr.10370
https://www.ncbi.nlm.nih.gov/pubmed/16431901
https://doi.org/10.1093/humrep/dei462
https://www.ncbi.nlm.nih.gov/pubmed/16365012
https://doi.org/10.1158/1055-9965.EPI-05-0394
https://www.ncbi.nlm.nih.gov/pubmed/21925719
https://www.ncbi.nlm.nih.gov/pubmed/21742370
https://doi.org/10.1016/j.ygyno.2011.06.017
https://www.ncbi.nlm.nih.gov/pubmed/27430396
https://doi.org/10.1016/j.ygyno.2016.07.095
https://www.ncbi.nlm.nih.gov/pubmed/19554665
https://doi.org/10.1097/CEJ.0b013e328329d830
https://www.ncbi.nlm.nih.gov/pubmed/9077609
https://doi.org/10.1016/S0002-9378(97)70550-7
https://www.ncbi.nlm.nih.gov/pubmed/21381030
https://doi.org/10.1002/path.2848
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3148026
https://www.ncbi.nlm.nih.gov/pubmed/21683865
https://doi.org/10.1016/j.humpath.2011.03.003
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5410866
https://www.ncbi.nlm.nih.gov/pubmed/28299512
https://doi.org/10.1007/s10552-017-0856-4
https://www.ncbi.nlm.nih.gov/pubmed/11606097
https://doi.org/10.1006/gyno.2001.6400
https://www.ncbi.nlm.nih.gov/pubmed/11293158
https://doi.org/10.1097/00004347-200104000-00004
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4340602
https://www.ncbi.nlm.nih.gov/pubmed/25695548
https://doi.org/10.1097/IGC.0000000000000384
https://www.ncbi.nlm.nih.gov/pubmed/20949560
https://doi.org/10.1002/ijc.25718
https://www.ncbi.nlm.nih.gov/pubmed/28635607
https://doi.org/10.1016/S0140-6736(17)31568-4
https://www.ncbi.nlm.nih.gov/pubmed/24647161
https://doi.org/10.1136/bmj.g1752

