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A B S T R A C T                                                                       
 
Peptic Ulcer Perforation (PUP) is a serious surgical emergency with high risks of 

mortality and morbidity up to 30 and 50%, respectively. The average age 

range of the patients with PUP differs among countries according to their 

socioeconomical status. While heavy smokers young adult males are typical 

candidates for PUP in developing world, other risk factors predominate in 

developed countries; advance age with multiple co-morbidities, Helicobacter 

pylori infection, long lasting PUD history, and several medications. The whole 

ninth lunar month called Ramadan is the time of intermittent fasting for all 

healthy adult Muslims. This religious ritual requires no food and/or liquid 

intake (either oral or intravenously) in day time from sunrise to sunset. There 

are more than one billion Muslims all over the world who are fasting under 

different conditions and for different durations. 

It can be concluded that lots of the parameters were found similar in the 

patients with PUP in Ramadan months and patients with PUP in non-Ramadan 

months . We recommend, that the patients with PUD may take antisecretory 

agents such as proton pump inhibitors during the period of Ramadan fasting. 

Introduction 

Peptic Ulcer Disease (PUD) is a common health problem, although effective 

medical treatment options have emerged after 1980s. It affects 

approximately 4% of the overall population[1,2]. Mortality due to severe 

hemorrhage and life-threatening perforations showed no significant decrease 

in terms of incidence over the last decades despite novel medications [3-6]. 

Peptic Ulcer Perforation(PUP) is a serious surgical emergency with high risks of 

mortality and morbidity up to 30 and 50%, respectively [7-9]. 

The average age range of the patients with PUP differs among countries 

according to their socioeconomical status. While heavy smokers young adult 

males are typical candidates for PUP in developing world, other risk factors 

predominate in developed countries; advance age with multiple co-

morbidities,Helicobacter pylori infection, long lasting PUD history, and several 

medications, i.e. Nonsteroidalanti-İnflammatory Drugs (NSAID) and steroids 

[2,10-12]. 

The whole ninth lunar month called Ramadan is the time of intermittent fasting 

for all healthy adult Muslims [13-16]. This religious ritual requires no food 

and/or liquid intake (either oral or intravenously) in day time from sunrise to  
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sunset. While the type of food consumption does not 

change due to fasting, distinct shift in consumption time 

and amount per meal is apparent. A common schedule 

of oral intake is such;a very early breakfast before the 

sunrise (“suhoor”), lunch is skipped, and a main meal 

(“iftar”) after sunset [17]. This ritual inevitably affects 

the timing of medicines (orally or even intravenously) 

[18-20] , as well as the sleep timing and duration [21]. 

A Muslim Patient with PUD can fast or not? is a hard 

question to respond due to metabolic alterations during 

Ramadan are not completely demonstrated in the 

medical literature. However, in a previous study 

published by Azizi et al [22], it was noted that patients 

with complicated PU should be advised against fasting, 

whereas asymptomatic patients may try fasting . 

Previous studies focused on the association between 

Ramadan and PUP are designed retrospectively, and 

far from pointing out the whole parameters affecting 

this complication. As a matter of fact, there are only nine 

( except one case report) papers can be found in the 

search of literature. Only five of them are in English, 

whereas two of them are in French [23,24], and the rest 

one is in Czech [25]. PUP is increasing in Ramadan or 

not? Papers published in English were analyzed to point 

out the answer of this question. 

A total of 3178 patients who underwent surgery due to 

PUP were analyzed in those papers. Of these patients, 

773 (24,3%) were operated on Ramadan months, 

whereas 2405 (75,7%) were operated on non-

Ramadan months . The data in these studies were 

collected between 1976 and 2016 at various time 

intervals. The oldest one was published in 1994 [15], 

and the newest one [26] was published in last year. 

NSAID use increases the risk of PUP [26], and 

approximately 2%-4% of chronic NSAID users will 

perforate in time [27-29]. In our search, NSAID use was 

demonstrated as a risk factor about the 3,7% and 

24,7% of the patients with PUP in Ramadan months, in 

two studies [16,20], whereas the others were not 

denoted NSAID use. 

The prevalence of H. pylori infection, confirmed with 

histopathological methods in patients with PUP, ranges 

from 50%-80% in literature [30,31]. Only one study 

was evaluated H. pylori infection by using 

histopathological methods as a risk factor PUP in 

Ramadan and found 90 % interrelation. 

In a meta-analysis, the relationship between tobacco use 

and PUD was shown as 23% [32]. While increasing the 

acidity in duodenum, Tobacco inhibits both pancreatic 

bicarbonate secretion and healing of duodenal ulcers 

[33]. Kucuk et al. [20], and Bener etal. [16] were found 

a relationship between PUP in Ramadan and smoking as 

%42 and %15, respectively. 

 Concomitant disease was found in a range 5,4% to 

41,4% [16,9] in patients with PUP in Ramadan, however 

the effect of those diseases in PUP was not pointed out 

clearly. 

To specify an age difference clearly between the 

patients who operated in Ramadan months and who 

operated before or after Ramadan months is difficult, 

because the results are variable. Among the five studies 

focused on this subject, two of them found younger 

patients in Ramadan but the others founds no difference 

in terms of age.  

It seems as if it is not protective to use an antiulcer drug 

on the time of admission in patients with PUP in 

Ramadan, because in three studies about %20 to %50 

of them were the active user antiulcer drugs [9,16]. 

Among these five studies, gender distribution in four 

studies was strongly against males, except for one [15]. 

The socioeconomical status of the patients was similar, 

because 80% of the papers were originated from the 

same country. 

It is well known that gastrointestinal disorders can be 

affected by fasting. In the search of the English literature 

, only five studies were published, which have focussed 

on the impact of Ramadan on PUP and all these studies 

have different results [6,9,15,16,20]. So far, no 

progressive clinical study has been conducted 

specifically on the effects of Ramadan fasting on PUP. 

The goal of this review was to evaluate the effect of 

Ramadan on PUP by analyzing previous studies. 

In our search, the demographical data of the patients 

and the risk factors for PUP during the fasting and the 

non-fasting months showed minimal differences.. 
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However, that can be due to the origin of studies, one is 

from Tunus the others are from Turkey. 

The severe complication of PUD known as PUP were 

found to be higher during Ramadan in two studies 

[6,15], whereas relatively higher in two [9,20]. No 

difrence was found in the rest one [16]. In this review, it 

was not possible to point out the differences in Gastric 

Ulcer Perforation and Duodenal ulcer perforation due to 

the lack of data in the papers. 

Duration of fasting may have an effect on the results in 

all trials. The duration of fasting varies between 10 and 

19 h in our country, depending on which season of the 

solar calendar Ramadan coincides with that year 

(approximately 10 days earlier every year). So, going 

back to 36 years in the data of the patients made the 

manuscript of Kocakusak et al [6] valuable. However, 

lack of risk factors and 

Hence, it is certain that this review has limitations. 

Finding out all the data requires a perspective of 36 

years because. Further, this review can reflect only the 

results of Turkey and Tunus. There are more than one 

billion Muslims all over the world who are fasting under 

different conditions and for different durations. 

It can be concluded that lots of the parameters were 

found similar in the patients with PUP in Ramadan months 

and patients with PUP in non-Ramadan months . We 

recommend, that the patients with PUD may take 

antisecretory agents such as proton pump inhibitors 

during the period of Ramadan fasting. 

References 

1.  Aro P, Storskrubb T, Ronkainen J, Bolling-

Sternevald E, Engstrand L, et al. (2006). Peptic ulcer 

disease in a general adult population: the Kalixanda 

study: a random population-based study. Am J 

Epidemiol. 163: 1025-1034. 

2.  Chung KT, Shelat VG. (2017). Perforated 

peptic ulcer - an update. World J Gastrointest Surg. 9: 

1-12. 

3.  Lau JY, Sung J, Hill C, Henderson C, Howden 

CW, et al. (2011). Systematic review of the 

epidemiology of complicated peptic ulcer disease: 

incidence, recurrence, risk factors and mortality. 

Digestion. 84: 102-113. 

4.  Guzel H, Kahramanca S, Seker D, Ozgehan G, 

Tunc G, et al. (2014). Peptic ulcer complications 

requiring surgery: what has changed in the last 50 years 

in Turkey. Turk J Gastroenterol. 25: 152-155. 

5.  Bobrzynski A, Beben P, Budzynski A, Bielanski 

W, Plonka M, et al. (2002). Incidence of complications 

of peptic ulcers in patients with Helicobacter pylori (Hp) 

infection and/or NSAID use in the era of Hp eradication. 

Med Sci Monit. 8: CR554-557. 

6.  Kocakusak A. (2017). Does Ramadan fasting 

contribute to the increase of peptic ulcer perforations? 

Eur Rev Med Pharmacol Sci. 21: 150-154. 

7.  Soreide K, Thorsen K, Harrison EM, Bingener J, 

Moller MH, et al. (2015). Perforated peptic ulcer. 

Lancet. 386: 1288-1298. 

8.  Moller MH, Adamsen S, Thomsen RW, Moller 

AM, Peptic Ulcer Perforation (PULP) trial group. (2011). 

Peptic Ulcer Perforation trial g: Multicentre trial of a 

perioperative protocol to reduce mortality in patients 

with peptic ulcer perforation. Br J Surg. 98: 802-810. 

9.  Gokakin AK, Kurt A, Atabey M, Koyuncu A, 

Topcu O, et al. (2012). The impact of Ramadan on 

peptic ulcer perforation. Ulus Travma Acil Cerrahi Derg. 

18: 339-343. 

10.  Hill AG. (2001). Management of perforated 

duodenal ulcer in a resource poor environment. East Afr 

Med J. 78: 346-348. 

11.  Kang JY, Elders A, Majeed A, Maxwell JD, 

Bardhan KD. (2006). Recent trends in hospital admissions 

and mortality rates for peptic ulcer in Scotland 1982-

2002. Aliment Pharmacol Ther. 24: 65-79. 

12.  Yang YJ, Bang CS, Shin SP, Park TY, Suk KT, et 

al. (2017). Clinical characteristics of peptic ulcer 

perforation in Korea. World J Gastroenterol. 23: 2566-

2574. 

13.  Hassanein M, Al-Arouj M, Hamdy O, Bebakar 

WMW, Jabbar A, et al. (2017). Diabetes and 

Ramadan: Practical guidelines. Diabetes Res Clin Pract. 

126: 303-316. 

14.  Lessan N, Saadane I, Alkaf B, Hambly C, 

Buckley AJ, et al. (201). The effects of Ramadan fasting 

on activity and energy expenditure. Am J Clin Nutr. 107: 

54-61. 

https://www.ncbi.nlm.nih.gov/pubmed/16554343�
https://www.ncbi.nlm.nih.gov/pubmed/16554343�
https://www.ncbi.nlm.nih.gov/pubmed/16554343�
https://www.ncbi.nlm.nih.gov/pubmed/16554343�
https://www.ncbi.nlm.nih.gov/pubmed/16554343�
https://www.ncbi.nlm.nih.gov/pubmed/28138363�
https://www.ncbi.nlm.nih.gov/pubmed/28138363�
https://www.ncbi.nlm.nih.gov/pubmed/28138363�
https://www.ncbi.nlm.nih.gov/pubmed/28138363�
https://www.ncbi.nlm.nih.gov/pubmed/21494041�
https://www.ncbi.nlm.nih.gov/pubmed/21494041�
https://www.ncbi.nlm.nih.gov/pubmed/21494041�
https://www.ncbi.nlm.nih.gov/pubmed/21494041�
https://www.ncbi.nlm.nih.gov/pubmed/21494041�
https://www.ncbi.nlm.nih.gov/pubmed/25003674�
https://www.ncbi.nlm.nih.gov/pubmed/25003674�
https://www.ncbi.nlm.nih.gov/pubmed/25003674�
https://www.ncbi.nlm.nih.gov/pubmed/25003674�
https://www.ncbi.nlm.nih.gov/pubmed/25003674�
https://www.medscimonit.com/download/index/idArt/13597�
https://www.medscimonit.com/download/index/idArt/13597�
https://www.medscimonit.com/download/index/idArt/13597�
https://www.medscimonit.com/download/index/idArt/13597�
https://www.medscimonit.com/download/index/idArt/13597�
https://www.medscimonit.com/download/index/idArt/13597�
https://www.ncbi.nlm.nih.gov/pubmed/28121343�
https://www.ncbi.nlm.nih.gov/pubmed/28121343�
https://www.ncbi.nlm.nih.gov/pubmed/28121343�
https://www.ncbi.nlm.nih.gov/pubmed/28121343�
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4618390/�
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4618390/�
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4618390/�
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4618390/�
https://www.ncbi.nlm.nih.gov/pubmed/21442610�
https://www.ncbi.nlm.nih.gov/pubmed/21442610�
https://www.ncbi.nlm.nih.gov/pubmed/21442610�
https://www.ncbi.nlm.nih.gov/pubmed/21442610�
https://www.ncbi.nlm.nih.gov/pubmed/21442610�
https://www.ncbi.nlm.nih.gov/pubmed/21442610�
https://www.ncbi.nlm.nih.gov/pubmed/23139002�
https://www.ncbi.nlm.nih.gov/pubmed/23139002�
https://www.ncbi.nlm.nih.gov/pubmed/23139002�
https://www.ncbi.nlm.nih.gov/pubmed/23139002�
https://www.ncbi.nlm.nih.gov/pubmed/23139002�
https://www.ncbi.nlm.nih.gov/pubmed/11957256�
https://www.ncbi.nlm.nih.gov/pubmed/11957256�
https://www.ncbi.nlm.nih.gov/pubmed/11957256�
https://www.ncbi.nlm.nih.gov/pubmed/11957256�
https://www.ncbi.nlm.nih.gov/pubmed/16803604�
https://www.ncbi.nlm.nih.gov/pubmed/16803604�
https://www.ncbi.nlm.nih.gov/pubmed/16803604�
https://www.ncbi.nlm.nih.gov/pubmed/16803604�
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5394520/�
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5394520/�
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5394520/�
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5394520/�
https://www.ncbi.nlm.nih.gov/pubmed/28347497�
https://www.ncbi.nlm.nih.gov/pubmed/28347497�
https://www.ncbi.nlm.nih.gov/pubmed/28347497�
https://www.ncbi.nlm.nih.gov/pubmed/28347497�
https://www.ncbi.nlm.nih.gov/pubmed/29381798�
https://www.ncbi.nlm.nih.gov/pubmed/29381798�
https://www.ncbi.nlm.nih.gov/pubmed/29381798�
https://www.ncbi.nlm.nih.gov/pubmed/29381798�
https://www.ncbi.nlm.nih.gov/pubmed/29381798�


SL Gastroentrology                                                                           

Ramadan and Peptic Ulcer Perforation: A Review. SL Gastroenterol. 2018; 2(1):115. 

15.  Donderici O, Temizhan A, Kucukbas T, Eskioglu 

E. (1994). Effect of Ramadan on peptic ulcer 

complications. Scand J Gastroenterol. 29: 603-606. 

16.  Bener A DM, Al-Kaabi S , Taryam LO, Al-Ameri 

MM, Al-Muraikhi NM, et al. (2006). Frequency of peptic 

ulcer disease during and after Ramadan in a United 

Arab Emirates hospital. Eastern Mediterranean Health 

Journal. 12: 105-111. 

17.  Frost G, Pirani S. (1987). Meal frequency and 

nutritional intake during Ramadan: a pilot study. Hum 

Nutr Appl Nutr. 41: 47-50. 

18.  Almansour HA, Chaar B, Saini B. (2017). 

Fasting, Diabetes, and Optimizing Health Outcomes for 

Ramadan Observers: A Literature Review. Diabetes 

Ther. 8: 227-249. 

19.  Pathy R, Mills KE, Gazeley S, Ridgley A, Kiran 

T. (2011). Health is a spiritual thing: perspectives of 

health care professionals and female Somali and 

Bangladeshi women on the health impacts of fasting 

during Ramadan. Ethn Health. 16: 43-56. 

20.  Kucuk HF CZ, Kurt N, Ozkan Z, Kement M, 

Kaptanoglu L, et al. (2005). The effect of Ramadan 

fasting on duodenal ulcer perforation: a retrospective 

analysis. Indian J Surg. 67: 195-198. 

21.  BaHammam A. (2005). Assessment of sleep 

patterns, daytime sleepiness, and chronotype during 

Ramadan in fasting and nonfasting individuals. Saudi 

Med J. 26: 616-622. 

22.  Azizi F. (2010). Islamic fasting and health. Ann 

Nutr Metab. 56: 273-282. 

23.  Lahbabi H. (1957). [Significance of the 

frequency of perforated ulcer during the Ramadan]. 

Maroc Med. 36: 449-450. 

24.  Leca A, Fortesa L. (1954). [Greater incidence 

of perforated peptic ulcers in the Ramadan period]. Afr 

Fr Chir 1954. 12 : 577-578. 

25.  Vach B. (1996). [Perforation of gastroduodenal 

ulcer among the population of Tunis. Effect of the 

Ramadan on the frequency of perforations]. Rozhl Chir. 

45: 300-304. 

26.  Shin SJ, Noh CK, Lim SG, Lee KM, Lee KJ. 

(2017). Non-steroidal anti-inflammatory drug-induced 

enteropathy. Intest Res. 15: 446-455. 

27.  Laine L. (1996). Nonsteroidal anti-inflammatory 

drug gastropathy. Gastrointest Endosc Clin N Am. 6: 

489-504. 

28.  Singh G. (2000). Gastrointestinal complications 

of prescription and over-the-counter nonsteroidal anti-

inflammatory drugs: a view from the ARAMIS database. 

Arthritis, Rheumatism, and Aging Medical Information 

System. Am J Ther. 7: 115-121. 

29.  Christensen S, Riis A, Norgaard M, Thomsen 

RW, Sorensen HT. (2007). Introduction of newer 

selective cyclo-oxygenase-2 inhibitors and rates of 

hospitalization with bleeding and perforated peptic 

ulcer. Aliment Pharmacol Ther. 25: 907-912. 

30.  Gisbert JP, Pajares JM. (2003). Helicobacter 

pylori infection and perforated peptic ulcer prevalence 

of the infection and role of antimicrobial treatment. 

Helicobacter. 8: 159-167. 

31.  Reinbach DH, Cruickshank G, McColl KE. 

(1993). Acute perforated duodenal ulcer is not 

associated with Helicobacter pylori infection. Gut. 34: 

1344-1347. 

32.  Kurata JH, Nogawa AN. (1997). Meta-analysis 

of risk factors for peptic ulcer. Nonsteroidal 

antiinflammatory drugs, Helicobacter pylori, and 

smoking. J Clin Gastroenterol.24: 2-17. 

33.  Stabile BE, Passaro E. (1984). Duodenal ulcer: 

a disease in evolution. Curr Probl Surg. 21: 1-79. 

 

https://www.ncbi.nlm.nih.gov/pubmed/7939395�
https://www.ncbi.nlm.nih.gov/pubmed/7939395�
https://www.ncbi.nlm.nih.gov/pubmed/7939395�
https://www.ncbi.nlm.nih.gov/pubmed/7939395�
https://www.ncbi.nlm.nih.gov/pubmed/17037227�
https://www.ncbi.nlm.nih.gov/pubmed/17037227�
https://www.ncbi.nlm.nih.gov/pubmed/17037227�
https://www.ncbi.nlm.nih.gov/pubmed/17037227�
https://www.ncbi.nlm.nih.gov/pubmed/17037227�
https://www.ncbi.nlm.nih.gov/pubmed/3558007�
https://www.ncbi.nlm.nih.gov/pubmed/3558007�
https://www.ncbi.nlm.nih.gov/pubmed/3558007�
https://www.ncbi.nlm.nih.gov/pubmed/3558007�
https://www.ncbi.nlm.nih.gov/pubmed/28181087�
https://www.ncbi.nlm.nih.gov/pubmed/28181087�
https://www.ncbi.nlm.nih.gov/pubmed/28181087�
https://www.ncbi.nlm.nih.gov/pubmed/28181087�
https://www.ncbi.nlm.nih.gov/pubmed/28181087�
https://www.ncbi.nlm.nih.gov/pubmed/21170771�
https://www.ncbi.nlm.nih.gov/pubmed/21170771�
https://www.ncbi.nlm.nih.gov/pubmed/21170771�
https://www.ncbi.nlm.nih.gov/pubmed/21170771�
https://www.ncbi.nlm.nih.gov/pubmed/21170771�
https://www.ncbi.nlm.nih.gov/pubmed/21170771�
http://www.bioline.org.br/pdf?is05060�
http://www.bioline.org.br/pdf?is05060�
http://www.bioline.org.br/pdf?is05060�
http://www.bioline.org.br/pdf?is05060�
http://www.bioline.org.br/pdf?is05060�
https://www.ncbi.nlm.nih.gov/pubmed/15900372�
https://www.ncbi.nlm.nih.gov/pubmed/15900372�
https://www.ncbi.nlm.nih.gov/pubmed/15900372�
https://www.ncbi.nlm.nih.gov/pubmed/15900372�
https://www.ncbi.nlm.nih.gov/pubmed/15900372�
https://www.ncbi.nlm.nih.gov/pubmed/20424438�
https://www.ncbi.nlm.nih.gov/pubmed/20424438�
https://www.ncbi.nlm.nih.gov/pubmed/20424438�
https://www.ncbi.nlm.nih.gov/m/pubmed/13450618/�
https://www.ncbi.nlm.nih.gov/m/pubmed/13450618/�
https://www.ncbi.nlm.nih.gov/m/pubmed/13450618/�
https://www.ncbi.nlm.nih.gov/m/pubmed/13450618/�
https://www.ncbi.nlm.nih.gov/m/pubmed/14361296/�
https://www.ncbi.nlm.nih.gov/m/pubmed/14361296/�
https://www.ncbi.nlm.nih.gov/m/pubmed/14361296/�
https://www.ncbi.nlm.nih.gov/m/pubmed/14361296/�
https://www.ncbi.nlm.nih.gov/m/pubmed/5962412/�
https://www.ncbi.nlm.nih.gov/m/pubmed/5962412/�
https://www.ncbi.nlm.nih.gov/m/pubmed/5962412/�
https://www.ncbi.nlm.nih.gov/m/pubmed/5962412/�
https://www.ncbi.nlm.nih.gov/m/pubmed/5962412/�
https://www.ncbi.nlm.nih.gov/pubmed/29142512�
https://www.ncbi.nlm.nih.gov/pubmed/29142512�
https://www.ncbi.nlm.nih.gov/pubmed/29142512�
https://www.ncbi.nlm.nih.gov/pubmed/29142512�
https://www.ncbi.nlm.nih.gov/pubmed/8803564�
https://www.ncbi.nlm.nih.gov/pubmed/8803564�
https://www.ncbi.nlm.nih.gov/pubmed/8803564�
https://www.ncbi.nlm.nih.gov/pubmed/11319579�
https://www.ncbi.nlm.nih.gov/pubmed/11319579�
https://www.ncbi.nlm.nih.gov/pubmed/11319579�
https://www.ncbi.nlm.nih.gov/pubmed/11319579�
https://www.ncbi.nlm.nih.gov/pubmed/11319579�
https://www.ncbi.nlm.nih.gov/pubmed/11319579�
https://www.ncbi.nlm.nih.gov/pubmed/17402994�
https://www.ncbi.nlm.nih.gov/pubmed/17402994�
https://www.ncbi.nlm.nih.gov/pubmed/17402994�
https://www.ncbi.nlm.nih.gov/pubmed/17402994�
https://www.ncbi.nlm.nih.gov/pubmed/17402994�
https://www.ncbi.nlm.nih.gov/pubmed/17402994�
https://www.ncbi.nlm.nih.gov/pubmed/12752726�
https://www.ncbi.nlm.nih.gov/pubmed/12752726�
https://www.ncbi.nlm.nih.gov/pubmed/12752726�
https://www.ncbi.nlm.nih.gov/pubmed/12752726�
https://www.ncbi.nlm.nih.gov/pubmed/8244099�
https://www.ncbi.nlm.nih.gov/pubmed/8244099�
https://www.ncbi.nlm.nih.gov/pubmed/8244099�
https://www.ncbi.nlm.nih.gov/pubmed/8244099�
https://www.ncbi.nlm.nih.gov/pubmed/8244099�
https://www.ncbi.nlm.nih.gov/pubmed/9013343�
https://www.ncbi.nlm.nih.gov/pubmed/9013343�
https://www.ncbi.nlm.nih.gov/pubmed/9013343�
https://www.ncbi.nlm.nih.gov/pubmed/9013343�
https://www.ncbi.nlm.nih.gov/pubmed/6317293�
https://www.ncbi.nlm.nih.gov/pubmed/6317293�
https://www.ncbi.nlm.nih.gov/pubmed/6317293�

	Gastroentrology-18-115_1
	Gastroentrology-18-115_2

