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 Peptic ulcer disease (PUD) includes both duodenal ulcer [DU] and gastric ulcer [GU].
A. Duodenal ulcer:  ulcer in the lining of the duodenal bulb

1. signs and symptoms:  

a. gnawing or cramp-like burning epigastric pain 1-3 hrs. after meals, relieved by food, antacids, and anti-secretory medications.

b. nocturnal pain early in the morning

c. belching, bloating, abdominal distention, food intolerance, hunger pangs

d. symptomatic periods (x few weeks) are often followed by symptom-free periods for weeks to months.

e. early satiety, anorexia, weight loss, heartburn

f. dizziness, syncope, hematemesis suggest hemorrhage.

g. Duodenal ulcers are always benign but may bleed.

2. These signs and symptoms can be those of non-ulcer dyspepsia.  Dyspepsia is a form of functional indigestion.  The treatment 


approach is similar to, but less aggressive than, the treatment for PUD.

B. Gastric ulcer (GU): similar symptom picture to DU or can be asymptomatic with bleeding being the first presenting symptom.  Early satiety can occur along with epigastric pain following a meal.  Pain usually occurs 1-2 hours after meals.

1. Complications of both ulcers are stricture formation with resultant outlet obstruction, hemorrhage and perforation.

2. Gastric ulcers may become malignancy (1-5% of cases).

3. DDx:

· ulcer worse after eating 1-2 hours, epigastric pain

· reflux worse during or directly after eating, xiphoid and substernal pain

C. Risk factors are:

1. Helicobacter pylori (infection with H. pylori is now considered requisite to ulcer development).  

2. NSAIDS (see also Malabsorption):  a single dose is capable of producing macroscopic gastric epithelial injury.  

a) Long-term use of NSAIDs is associated with gastric erosions in about 50% of patients and gastric or duodenal ulceration in approximately 20%, while 10%-20% of NSAIDS users report dyspepsia.  Most of these lesions are asymptomatic.  Increasing age appears to increase the risk for NSAID ulceration.

b) The annual mortality rate from NSAID usage is low, however given that at least 13 million people in the US use NSAIDS regularly, a mortality rate of 0.22% per year is still significant (308,000). 

c) NSAIDS initiate mucosal injury by their acidic properties, which results in the inhibition of endogenous prostaglandin synthesis.  

1) cyclooxygenase-1 is the “house-keeping” enzyme in most tissues, including gastric mucosa.  NSAID inhibition of cyclooxygenase-1 interferes with constitutive effects of this enzyme and hence results in mucosal barrier disruption.

2) Cyclooxygenase-2 is induced by inflammatory stimuli.  NSAIDs exert their anti-inflammatory effect via their inhibition of cycooxygenase-2. 

3) No area of the stomach or duodenum is resistant to NSAID-induced mucosal injury; the most frequently and severely affected site is the gastric antrum.

d) NSAID-caused ulcers are difficult to treat. They do not respond to typical anti-ulcer medication such as antisecretory agents, because of the different pathogenic mechanism of NSAID-induced ulcers, i.e. perturbation in local g.i. prostaglandin production.  For these reasons, H. pylori eradication in long-term users of NSAIDS is not indicated and may, in fact, delay ulcer healing.

e) Highly selective cox-2 inhibitors reduce injury to gastric mucosa (celecoxib, rofecoxib)

f) NSAIDS with Nitric oxide are being developed, as nitric oxide maintains the integrity of the gastroduodenal mucosa.

1. Drugs that generate nitric oxide (ogranic nitrates, nitroglycerin) are independently associated with a decreased risk of upper g.i. bleeding in patients taking NSAIDs







3.  
Acid output
1.) About 70% of patients with gastric ulcer of body and fundus are normosecretors

2.) 40%-60% of patients with antral gastric ulcer and duodenal ulcer are hypersecretors

3.) Some studies reveal that patients with slow-healing duodenal ulcer have higher basal and stimulated acid output.

4.) Circadian rhythm of acid output is altered in patients with slow-healing duodenal ulcers such that there is increased nighttime acid secretion (normally inhibited).

4. 
Cigarette smoking (greater than 1/2 pack/day)

5. 
Family history of ulcer
6. 
High corticosteroids
7. 
Blood type O
8. 
Manual labor, low socioeconomic status
9. 
Stress
C. Epidemiology

1. H. pylori infection occurs in 70-90% of the population of developing countries and 20-30% of the population of industrialized countries.

a. H. pylori is almost always acquired in childhood, and if untreated, infection is usually lifelong.

b. Poor socioeconomic conditions increase the rate of infection.

c. The exact mode of transmission is unknown, but person-to-person spread is the most likely.  Fecal-oral, oral-oral and gastric-oral (i.e. vomitus).  Vector transmission via the housefly is also a possible mode.

d. Sibling transmission in young children (under 10 years old) has been documented and is considered to be a major factor in infection rates.

D. Pathogenesis

1. Helicobacter pylori colonizes the mucous layer of gastric epithelium in the stomach, especially that of the pyloric antrum.  Its spiral shape, motility, and ability to adhere to gastric mucosal cells ensures its survival in the hostile gastric environment.  

a. H. pylori secretes  urease that generates enough bicarbonate and ammonia to allow it to pass safely through the gastric acid barrier and penetrate the protective mucosa.
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b. H. pylori infection changes the composition of mucus from adherent mucus (cytoprotective, filter barrier that prevents epithelial damage from acid and pepsin) to solute mucus (non-effective protective mucus due to proteolytic action of H. pylori proteases)  

2. H. pylori secretes directly cytotoxic factors and chemotaxis factors for leukocytes which, in turn, release inflammatory cytokines and proteolytic factors.

3. The exact mechanism of H. pylori ulcer induction is unclear.  It appears that with initial infection there is histological evidence for gastritis and achlorhydria.  This latter state resolves within 50-250 days.  Subsequent to this the onset and timing of ulcer formation is variable and unknown.  

4. It is the Milieu and the Microbe!

a. H. pylori infection is strongly associated with poor sanitation, has a higher incidence in African American and Hispanic populations, type O antigen facilitates the adherence of H. pylori to the gastric mucosa.

b. Chronic infection can be asymptomatic, however, H. pylori is responsible for 65% - 70% of gastric ulcers and over 90% of duodenal ulcers.

5. H. pylori is also associated with other gastric  changes
a. H. pylori infection is linked with about half of reported gastric cancers, or said another way, H. pylori infection increases the risk of gastric carcinoma six-fold.  The World Health Organization has classified H. pylori as a class 1 carcinogen.  

b. The organism causes chronic inflammation that leads to atrophic gastritis (6.1% annual incidence), in which altered mucosal cells replace normal ones.  Acid secretion drops and other bacteria colonize the stomach, facilitating the conversion of nitrates in carcinogenic nitrosamines.  Additionally, chronic inflammation generates superoxide and nitric oxide free radicals.  H. pylori also reduces the gastric level of vitamin C which normally helps to prevent the formation of nitrosamines in the stomach.

6. H. pylori infections may be associated with other systemic conditions including ischemic heart disease, non-Hodgkins lymphoma and sudden infant death syndrome.

a. More virulent strains of H. pylori which bear the cytotoxin-associated gene-A  (CagA) is associated with more severe forms of peptic ulcer and gastric cancer and, in some cases, are a co-factor for ischemic heart disease.  The mechanism is unclear but may have to do with a greater inflammatory response.

b. Non-Hodgkin's lymphoma patients are more likely than matched control patients to have evidence of previous H. pylori infection.

c. H. pylori is directly correlated with gastric MALT lymphoma and regression of this cancer is directly correlated with disappearance of H. pylori.

d. Association w/ SIDS???

7. H. pylori infection is not associated with dyspepsia (non-ulcer epigastric pain, heartburn, nausea, vomiting, early satiety, excessive belching, dysphagia), nor does the eradication of H. pylori in dyspeptic individuals result in a reduction of dyspeptic symptoms.  In patients with dyspepsia and no evidence of ulcer disease but who do have H. pylori infection, there is controversy about the value of testing for and treating H. pylori.  In one recent study, eradication of H. pylori was more likely to result in the resolution of the dyspepsia symptoms. [NEJM, 1998:339:1869-74].  Thus, diagnosis of H. pylori was recommended in patients with non-ulcer dyspepsia.  In another study, the eradication of H. pylori infection did not result in any significant increase in symptom resolution in non-ulcer dyspeptic patients. [NEJM, 1998;339:1875-81]

E. Diagnosis

1. Initial diagnosis can be based on clinical presentation and empiric therapy can be started.

2. If the patient does not respond to treatment, usually within 2-4 weeks, endoscopy should be done which would include biopsy for H. pylori (CLO test) and to evaluate for a cancerous lesion (gastric).  Endoscopy is the gold standard of diagnosis.
3. Other ways to test for H. pylori include:  [Note:  1997 H. pylori conference conclusion:  H. pylori testing is recommended in all ulcers--active ulcer or documented past history of DU or GU, complicated or uncomplicated, if treatment is planned.]

a. ELISA serology for IgG and IgA antibodies:  High sensitivity (95%) and specificity (95%).  IgG is more accurate than IgA at predicting the presence of H. pylori.  This provides a baseline titer; serial fall in antibodies confirms eradication, you must wait 6 mo to 1 year before re-testing. Antibody test does not indicate whether there is still a present infection or not.

b. Urea breath test:  patient ingests a liquid or capsule of radiolabeled urea.  H. pylori urease breaks down the urea into ammonia and bicarbonate which are measured.  Sensitivity (95%), specificity (98%).  Recent antibiotic use can cause false-negatives. Has more validity for it conveys whether there is current infection or not.

c. Salivary test for antibody levels:  (sensitivity 90%, specificity 85%) is still considered experimental.

4. With any serious complication of ulcers:  hemorrhage, perforation and obstruction, immediate evaluation and treatment in the hospital is required.

a. Peptic ulcer bleeding is the diagnosis for 50% of patients with severe upper gastrointestinal bleeding.

b. Endoscopy is the preferred diagnostic procedure and is able to localize a source of bleeding in more than 90% of patients.  The endoscopic analysis of the ulcer also reveals certain stigmata (i.e. flat spots and sloughs, clean bases, clots, vessels, etc.) which estimate the risk of recurrent hemorrhage. 

F.   Allopathic treatment

1. Diet restrictions:  alcohol, coffee, milk (peptides and calcium are strong stimulants of acid secretion)

2. Cessation of cigarette smoking (cigarette smoking interferes with H2 antagonists), increases gastric emptying of liquids, increases duodenogastric reflux, inhibits pancreatic bicarbonate secretion, diminishes mucosal blood flow, inhibits mucosal prostaglandin production.

3. Antacids to neutralize gastric acid 

4. H2 antagonists:  Histamine is a potent stimulant of gastric acid secretion; these drugs block the histamine receptor on the parietal cell thus inhibiting acid secretion

a. Generally safe drugs although some people develop leukopenia and elevated liver enzymes, skin rash, constipation, diarrhea, and in males--gynecomastia.

5. Prostaglandins inhibit acid secretion (high dose) and exert a cytoprotective effect on mucosa (low dose)

a. side effect is diarrhea and could cause abortion due to uterine stimulation.

6. H+/K+ -ATPase inhibitors block the proton pump of the parietal cell thus reducing acid secretion.

7. Anti-Helicobacter pylori treatment is based on a triple therapy regimen (eradicates the organism is 80-90% of patients):

a. Rationale for treatment of H. pylori:  85% recurrence rate of ulcer in (+)H. pylori patients; 10% recurrence rate in (-)H. pylori patients; eradication of H. pylori in previously (+) patient leads to a 5% recurrence rate.  Also, H. pylori is directly correlated with gastric MALT lymphoma and regression of this cancer is directly correlated with disappearance of H. pylori.

b. Triple therapy regimen:  (bismuth subsalicylate 2 QID cc x 2 weeks  (bismuth:  increases efficacy of other drugs by increasing access to the organism ) (metronidazole 250 mg QID cc x 2 weeks  (tetracycline or amoxicillin 250-500 mg QID cc x 2 weeks

1.) Cost of treatment regime is $142-$270.

2.) Effectiveness:  up to 82%

3.) Side effects:  nausea, diarrhea, abdominal pain

c. Twice daily regime: (Lansoprazole 30 mg BID ac, (Amoxicillin 1,000 mg BID cc, (Clarithromycin 500 mg BID all for 10 days.

1.) Cost of treatment is $171-$193.

2.) Effectiveness:  86%-92%

3.) Side-effects:  diarrhea, h/a, taste perversion
 

8. If PUD is left untreated, 15% will develop g.i. bleeding and 5-10% will develop perforation within 10 years.

G. Naturopathic treatment

Remember for any therapy used, if patient does not respond,  consider a gastric carcinoma and perform endoscopy

Alschuler Protocol: 

1. Same lifestyle changes as stated above with addition of stress reduction program
2. Identify and eliminate food allergies, which show a high rate of coexistence with PUD.  Elimination diets are successful at treating and preventing ulcers. 

3. High fiber diet (delays and slows gastric emptying into the duodenum)  (why would this help???)
4. Raw cabbage juice:  1 liter/day of fresh juice in divided doses for 10 days.  The high content of glutamine in the cabbage is thought to be the main active ingredient.  Glutamine incorporates into certain mucoproteins thus stimulating mucin synthesis.   Alternatively, use supplemented L-glutamine:  1-2 gm/day

5. Glycyrrhiza glabra, Ulmus fulva, and Plantain banana all stimulate mucosal growth.  {see more detailed info. and dosage under GERD treatment notes}

6. Flavonoids counteract the production and secretion of histamine.Catechin inhibits histidine decarboxylase. Dose is 1000 mg TID - QID

7. For NSAID-induced ulceration support optimal prostaglandin synthesis with:  fish oil (500 mg EPA BID), Vit. C (1000 mg daily), Magnesium (600 mg daily), Zinc (30-60 mg daily), pyridoxine (100-250 mg daily)

8. Important nutrients for maintaining the integrity of the mucosal barrier include Vit. A (20,000 iu TID), Vit. E (200 iu TID), Zinc (15 mg TID)

9. Naturopathic triple therapy  for anti-H. pylori treatment 

a. 2 bismuth tablets QID cc x 2 weeks  OR Bismagel 1 serving QID x 2 weeks  bismuth:  increases efficacy of other drugs by increasing access to the organism) AND

b. Grapefruit seed extract:  75-150 mg QID cc x 2 weeks. Caution with environmental sensitivities

c. Hydrastis Freeze Dried or Berberis extract:  3 capsules QID cc x 2 weeks

d. Digestive enzymes:  2 capsules  QID cc x 2 weeks

e. Cost of therapy:  $80-$100

f. Effectiveness:  empirically very good

g. Side effects: diarrhea, occasionally nausea and h/a

10. Mastic gum is reported to be effective against H. pylori. 

a. Mastic gum is the resinous exudate from the stem of the tree, Pistacia lentiscus (Mediterranean region plant)

b. Mastic gum appears to a cytoprotective effect and a bacteriocidal effect on H. pylori.

c. 1 gm per day for 2 weeks demonstrated endoscopic healing in 70% of patients vs. 22% of placebo. [Clin Exp Pharmacol Physiol 1984 Sep-Oct;11(5):541-4.]

d. Mastic gum is well-tolerated without side-effects.

11. Internal essential oil treatment (with certified oils only!).  The following formulas are from:  Aromatherapy Records, No. 2, Sept., 1996:68. Food grade oil companies will send you full chemical analysis to guarantee purity.According to Dr. Ross, these can take for a longer period of time than abx, but will be just as effective. 

a. anti-infective formula: 

Melaleuca alternifolia b.s. 4-terpineol


25%

Satureja montana b.s. carvacrol


20%

Thymus vulgaris b.s. thymol



20%

Cinnamomum zeylanicum p.o. bark


10%

Eugenia caryophyllata p.o. flower buds


10%

Laurus nobilis




10%

Rosmarinus officinalis b.s. bornyl ac., verbenone

5%

(qs. Solubol) 

Dose:  1 drop in 20 min before breakfast on empty 


stomach; and…

For gastric ulcer:  2 drops 2 h after lunch

For duodenal ulcer: 2 drops 4 h after lunch

b. Healing formula for gastric ulcer:

Cupressus semperiverens b.s. pinene


20%

Juniperus communis p.o. berries


20%

Rosmarinus off. b.s. bornyl acetate, verbenone

20%

Illicium verum p.o. fruits



15%

Laurus nobilis




15%

Hyssopus officinalis b.s. pinocamphone

10%

Dose:  3 drops  in the evening hs.; excipient Solubol qs.

c. Healing formula for duodenal ulcer:

Cupressus sempervirens b.s. pinene


20%

Juniperus communis p.o. berries


20%

Rosmarinus off. b.s. bornyl acetate, verbenone

20%

Laurus nobilis




15%

Pistacia nobilis




10%

Cistus ladaniferus




5%

Illicium verum p.o. fruits



1%

Dose:  3 drops in evening hs; excipient Solubol qs.

12. Lomatol drops (extracts of Carum carvi (caraway), Foeniculum vulgare (fennel), Mentha piperita (peppermint) and Artemisia absinthium (wormwood) have been shown in a controlled, randomized, double-blind study to be statistically and clinically effective in the treatment of non-ulcer dyspepsia. [Phytomed 1996 2(4);285-91]

a. 66.7% of patients reported “very effective” treatment vs. 24.1% with control drug, metoclopramide (prokinetic).  These assessments were confirmed with those of the treating physicians in the study.

b. The study dose was 25 drops (1.8 ml) TID ac.

Gaby Protocol:

1.  Diet: Avoid refined sugar, other refined carbohydrates, caffeine, alcohol, and tobacco. Identify and avoid allergenic foods.High fiber diet (slows gastric emptying into the duodenum).

2. Deglycyrrhizinated licorice: For acute treatment, chew 2 tablets (380 mg per tablet), 3-4 times per day on an empty 
stomach, 20 


minutes before meals (controlled trials). Lower doses may be used for maintenance or prophylaxis, as when 
using non-steroidal anti-inflammatory drugs. Stimulates mucosal growth. Studies showing no benefit used capsules that were 
swallowed, while positive studies used chewable tablets.  Lower doses maybe used for maintenance or prophylaxis as when using 
NSAIDs.Found to be as effective cimetidine (tagamet) and rinantidine (Zantac).  Long term use of H blockers can lead to fungal 
infections of the stomach and are meant for short term use.  DGL can be used in conjunction with acid blockers as the mechanism of 
action is different and the combination is more effective than either treatment alone.  It may be harmful to have patients at risk for 
hemorrhage to avoid acid blockers.  


DGL does still contain 3% of the original glycyrrhizin, which may be problematic for sensitive individuals, particularly when used in conjunction with any glucocorticoid.    

3.  Zinc, 30-60 mg/day; reduce the dose to 30 mg/day after 1-3 months. Balance with copper, 2-3 mg/day.

4.  Vitamin A, 50-75,000 IU/day, for short-term (2-4 weeks) treatment of active peptic ulcer, followed by 10,000-25,000 IU/day for maintenance.

5.  Glutamine, 500-1,000 mg, 3 times per day (small double-blind trial and animal studies).

6.  Supportive nutrients (to promote healing): Vitamin C (buffered), 500 mg, 1-3 times per day; vitamin E, 400-800 IU/day; vitamin B-complex, 50 mg/day.

Other treatments:

7.  Cabbage juice: Supplementation with the juice from fresh, green cabbage (1 liter daily, in 5 divided doses, for 1-3 weeks) has been reported to accelerate the healing of both duodenal and gastric ulcers (uncontrolled trial).

8.  Mastic gum (a resinous exudate from the stem and leaves of Pistacia lentiscus): Administration of 1 g, 1-2 times per day for 2-4 weeks, promoted healing of gastric and duodenal ulcers (small double-blind and uncontrolled trials). Mastic has been shown to kill Helicobacter pylori in vitro.

9.  Treatment of Helicobacter pylori: Supplementation with 5 g/day of vitamin C, administered in 4 divided doses (2 g, 1 g, 1 g, 1 g) for 4 weeks, eradicated H. pylori in 8 (30%) of 27 patients with chronic gastritis. Garlic inhibited the growth of H. pylori in vitro, but was ineffective in vivo. See also "Mastic gum," above.
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