消化性潰瘍出血內視鏡止血病人CYP2C19基因型
Polymorphisms of CYP2C19 in peptic ulcer bleeding patients after endoscopic therapy

1. Background:

Proton pump inhibitors (PPIs) are metabolized by the cytochronie P450 system in the liver mainly through the pathway using the S-mephenytoin 4’-hydroxylase enzyme, which is medicated by the CYP2C19 genotype. Genetic polymorphisms have been identified for the CYP2C19 enzyme resulting in decreased metabolism of PPIs (1).

Three distinct types of metabolizers have been recognized: the wild type, so-called homozygous extensive metabolizer (HomEM), which contains two non-mutated alleles, the heterozygous extensive metabolizer (HetEM), which contains one mutated and one wild-type allele, and finally, the poor metabolizer (PM) which have two mutated alleles (1). In patients who carry the HetEM and especially the PM genotype, metabolism of PPIs is much slower, which results in greater bioavailability of the PPIs. A comparison of the ratio of the area under the plasma-concentration (AUC) for PPIs is Hom EM:Het EM: PM=1:3.7:20 (1). For PM phenotypes of prevalences are Caucasians 2.8%, African American 3.9%, Chinese 14.3%, Koreans 14% and Japanese 22.3% (1, 2). 

A bleeding peptic ulcer remains a serious medical problem with significant morbidity and mortality. Endoscopic therapy significantly reduces further bleeding, surgery, and mortality in patients with bleeding peptic ulcers and is now recommended as the first hemostatic modality for these patients (3, 4).
Pharmacologically, omeprazole can quickly achieve an optimal intragastric pH condition for support of the physiological cascade of hemostasis (5). The optimal dose is found to be continuous infusion of 8 mg/h or 160 mg/24h of omeprazole (5-7). If we use a proton pump inhibitor (PPI) instead of H2RAs following endoscopic therapy, is it possible to prevent further bleeding in high-risk patients?

Due to different genotypes of CYP2C19 among patients with peptic ulcer bleeding, there must be difference concerning rebleeding rate in these patients using PPIs. Therefore, in this study, we wish to see the various genotypes of CYP2C19 among patients with peptic ulcer bleeding. The second objective is to see the rebleeding rate among these patients and correlate the genotypes with the rebleeding rate. 

Methods

Patients are accepted for endoscopic therapy if a peptic ulcer with active bleeding or an NBVV is observed within 12 hours of hospital admission. We plan to enroll 200 patients with peptic ulcer bleeding. The possibility of endoscopic therapy is discussed with patients and/or their relatives and a written informed consent is obtained before the trial. After initial hemostasis is achieved with endoscopic injection of diluted epinephrine, the patients are enrolled in this study.
Patients were excluded from the study if they were pregnant, did not obtain initial hemostasis with endoscopic injection of epinephrine, did not give written informed consent, had bleeding tendency (platelet count <50×109/L, serum prothrombin <30% of normal, or were taking anticoagulations), uremia, or bleeding gastric cancer.

For enrolled patients, an Olympus GIF-XQ240 end view endoscope and an NM-8L injector are used to perform endoscopic injection. Epinephrine 1:10000, 0.5-1.0 ml aliquots is injected around the bleeder or non-bleeding visible vessels. In general, approximately 8-20 ml of diluted epinephrine is injected for each bleeder. 

All patients receive omeprazole 40 mg q12 h (OME 40q12) group, we give 40 mg omeprazole (AstraZeneca, Molndal, Sweden) continuous infusion every 12 h or pariet 1 tab bid for 3 days. Thereafter, nexium or pariet 1 tab is given orally once daily for 2 months. Endoscopy is undertaken 72 hours after enrollment. If no blood clot or hemorrhage was observed at the ulcer base, the patients was discharged and followed up in the outpatient department.

Patients’ vital signs are checked every hour for the first 12 hours, every 2 hours for the second 12 hours, and every 4 hours for the following 24 hours until they become stable, then 4 times daily. The hemoglobin level and hematocrit are checked at least once daily, and a blood transfusion is given if the hemoglobin level decreased to lower than 90 g/L or if the patient’s vital signs deteriorated. The attending physicians or surgeons are made aware of the exact endoscopic finding and treatment given each case.

Active bleeding is defined as a continuous blood flow spurting or oozing from the ulcer base. An NBVV at endoscopy is defined as a discrete protuberance at the ulcer base that was resistant to washing and was often associated with the frechest clot in the ulcer base. Shock is defined as systolic blood pressure lower than 100 mm Hg and a pulse rate of more than 100/min accompanied by cold sweats, pallor, and oliguria. Initial hemostasis is defined as no visible hemorrhage lasting for 5 minutes after endoscopic therapy. Ultimate hemostasis is defined as no rebleeding during the 14 days after endoscopic therapy.

Rebleeding is suspected if unstable vital signs, continuous tarry, bloody stools, or a drop in the hemoglobin level of more than 20 g/L within 24 hours is observed during hospitalization. For these patients, an emergency endoscopy is performed immediately. Rebleeding is concluded if either blood in the stomach 24 hours after therapy or a fresh blood clot or bleeding in the ulcer base was found. All patients with rebleeding are treated with HPT unless they refused. 

We withdraw 2 ml blood at entering this trial. Genomic DNA is extracted from leukocyts the blood using a commercially available kit (Promeg, USA). The genotyping of CYP2C19 is performed by polymerase chain reaction and restriction fragment length polymorphism (8).

Results and suggestion: Twenty two patients were found to be HomEM (46.8%), 16 patients (34%) were het EM and 9 patients were PM. Please check the following table. Due to limited cases, the relationship to rebleeding needs to expand the case number to avoid type II error. 

結果:

100 patients were enrolled with 64 males and 36 females. Mean age was 58.3+ 3.2 y/o (mean + SD). The bleeders were gastric ulcers (n=45) and duodenal ulcers (n=55). The ulcer size was 1.1 + 0.4 cm (mean + SD). The gastric content was clear in 55 patients (55%), coffee grounds in 39 patients (39%) and blood in 6 patients (6%). The initial hemoglobin was 9.6 + 0.8 gm/dL (mean + SD). There were 36 patients in the shock state (36%) in the initial presentation. The smokers were 46 %, wine drinker 20% and 68 % had co-morbid illness. 70% of them were found to have H pylori infection with CLO test. 

With endoscopic findings, we found ulcers with clear bases in 68%, pigmented spots in 22%; nonbleeding vessels in 6 % and active bleeding in 4%. We use heat probe thermocoagulation in 8 patients and hemoclips placement in 2 patients. Hemostasis has been obtained in all these 10 patients. 

A total of 94 patients received CYP2C19 genotypes analysis. 44位病人(46.8%)為HomEM型，32位病人(34%)為hetEM，18位病人 (19.1%)為PM型。

There were no relationship of CYP2C19 genotypes and severe bleeding (p>0.1)

Part of the results :

	sample No.
	Name
	CYP2C19*2
	Reading
	CYP2C19*3
	Reading
	Genotype
	Phenotype
	Remark
	
	

	北榮-01
	
	CCCGGG
	WT/WT
	GGATCC
	WT/WT
	*1/*1
	EM
	
	
	

	北榮-02
	
	CCCRGG
	mt/WT
	GGATCC
	WT/WT
	*1/*2
	hEM
	　
	
	

	北榮-03
	
	CCCGGG
	WT/WT
	GGATCC
	WT/WT
	*1/*1
	EM
	　
	
	

	北榮-04
	
	CCCGGG
	WT/WT
	GGATCC
	WT/WT
	*1/*1
	EM
	
	
	

	北榮-05
	
	CCCRGG
	mt/WT
	GGATCC
	WT/WT
	*1/*2
	hEM
	　
	
	

	　
	
	　
	　
	　
	　
	　
	　
	
	
	

	和信-06
	
	CCCGGG
	WT/WT
	GGATCC
	WT/WT
	*1/*1
	EM
	
	
	

	　
	
	　
	　
	　
	　
	　
	　
	
	
	

	北榮-07
	
	CCCGGG
	WT/WT
	GGATCC
	WT/WT
	*1/*1
	EM
	
	*2及*3都為G to A mutation
	

	北榮-09
	
	CCCAGG
	mt/mt
	GGATCC
	WT/WT
	*2/*2
	PM
	
	
	

	北榮-10
	
	CCCGGG
	WT/WT
	GGATCC
	WT/WT
	*1/*1
	EM
	
	　
	=重做一次

	北榮-11
	
	CCCGGG
	WT/WT
	GRATCC
	mt/WT
	*1/*3
	hEM
	
	　
	=重做兩次

	北榮-13
	
	CCCGGG
	WT/WT
	GGATCC
	WT/WT
	*1/*1
	EM
	
	
	

	北榮-14
	
	CCCRGG
	mt/WT
	GGATCC
	WT/WT
	*1/*2
	hEM
	*2 人工判斷
	
	

	北榮-15
	
	CCCGGG
	WT/WT
	GGATCC
	WT/WT
	*1/*1
	EM
	
	
	

	北榮-16
	
	CCCRGG
	mt/WT
	GGATCC
	WT/WT
	*1/*2
	hEM
	　
	
	

	北榮-17
	
	CCCAGG
	mt/mt
	GGATCC
	WT/WT
	*2/*2
	PM
	　
	
	

	北榮-18
	
	CCCRGG
	mt/WT
	GGATCC
	WT/WT
	*1/*2
	hEM
	
	
	

	北榮-19
	
	CCCRGG
	mt/WT
	GGATCC
	WT/WT
	*1/*2
	hEM
	
	
	

	北榮-20
	
	CCCGGG
	WT/WT
	GGATCC
	WT/WT
	*1/*1
	EM
	
	
	

	北榮-21
	
	CCCAGG
	mt/mt
	GGATCC
	WT/WT
	*2/*2
	PM
	
	
	

	北榮-22
	
	CCCGGG
	WT/WT
	GGATCC
	WT/WT
	*1/*1
	EM
	
	
	

	北榮-23
	
	CCCRGG
	mt/WT
	GGATCC
	WT/WT
	*1/*2
	hEM
	
	
	

	北榮-24
	
	CCCGGG
	WT/WT
	GGATCC
	WT/WT
	*1/*1
	EM
	
	
	

	北榮-26
	
	CCCGGG
	WT/WT
	GGATCC
	WT/WT
	*1/*1
	EM
	　
	
	

	北榮-27
	
	CCCRGG
	mt/WT
	GGATCC
	WT/WT
	*1/*2
	hEM
	
	
	

	北榮-28
	
	CCCGGG
	WT/WT
	GRATCC
	mt/WT
	*1/*3
	hEM
	
	
	

	北榮-29
	
	CCCGGG
	WT/WT
	GGATCC
	WT/WT
	*1/*1
	EM
	
	
	

	北榮-30
	
	CCCRGG
	mt/WT
	GGATCC
	WT/WT
	*1/*2
	hEM
	
	
	

	北榮-31
	
	CCCGGG
	WT/WT
	GGATCC
	WT/WT
	*1/*1
	EM
	
	
	

	北榮-33
	
	CCCGGG
	WT/WT
	GGATCC
	WT/WT
	*1/*1
	EM
	
	
	

	北榮-34
	
	CCCGGG
	WT/WT
	GGATCC
	WT/WT
	*1/*1
	EM
	　
	
	

	北榮-35
	
	CCCRGG
	mt/WT
	GGATCC
	WT/WT
	*1/*2
	hEM
	
	
	

	北榮-36
	
	CCCRGG
	mt/WT
	GGATCC
	WT/WT
	*1/*2
	hEM
	
	
	

	北榮-37
	
	CCCGGG
	WT/WT
	GGATCC
	WT/WT
	*1/*1
	EM
	
	
	

	北榮-38
	
	CCCGGG
	WT/WT
	GGATCC
	WT/WT
	*1/*1
	EM
	
	
	

	北榮-39
	
	CCCGGG
	WT/WT
	GAATCC
	mt/mt
	*3/*3
	PM
	　
	
	

	北榮-40
	
	CCCGGG
	WT/WT
	GGATCC
	WT/WT
	*1/*1
	EM
	
	
	

	北榮-41
	
	CCCRGG
	mt/WT
	GGATCC
	WT/WT
	*1/*2
	hEM
	
	
	

	北榮-42
	
	CCCGGG
	WT/WT
	GGATCC
	WT/WT
	*1/*1
	EM
	
	
	

	北榮-43
	
	CCCAGG
	mt/mt
	GGATCC
	WT/WT
	*2/*2
	PM
	*2 人工判斷
	
	

	北榮-44
	
	CCCGGG
	WT/WT
	GGATCC
	WT/WT
	*1/*1
	EM
	*2 人工判斷
	
	

	北榮-45
	
	CCCRGG
	mt/WT
	GGATCC
	WT/WT
	*1/*2
	hEM
	*2 人工判斷
	
	

	北榮-46
	
	CCCRGG
	mt/WT
	GGATCC
	WT/WT
	*1/*2
	hEM
	
	
	

	北榮-47
	
	CCCRGG
	mt/WT
	GGATCC
	WT/WT
	*1/*2
	hEM
	*2 人工判斷
	
	

	北榮-49
	
	CCCAGG
	mt/mt
	GGATCC
	WT/WT
	*2/*2
	PM
	
	
	

	北榮-50
	
	CCCRGG
	mt/WT
	GAATCC
	mt/mt
	*2/*3 (*3/*3)
	PM
	
	
	

	北榮-51
	
	CCCAGG
	mt/mt
	GGATCC
	WT/WT
	*2/*2
	PM
	　
	
	

	北榮-52
	
	CCCGGG
	WT/WT
	GAATCC
	mt/mt
	*3/*3
	PM
	*2 人工判斷
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Discussion 

Forty four patients were found to be HomEM (46.8%), 32 patients (34%) were het EM and 18 patients were PM. Please check the following table. Due to limited cases, the relationship to stigmata of recent bleeding and rebleeding needs to expand the case number to avoid type II error. 

Discussion: due to high cost for each genotype assess, the budget should be expanded to two more years. The cases should be restricted to those with high-risk endoscopic finding ( e.g. active bleeding or non-bleeding visible vessels). 

