Medical Advisory Panel
Drug Class Review
H,-Receptor Antagonists

Thisreview was adapted from the VISN #12 P& T review written by Dayna Mitchell, Pharm.D., edited by Stephanie Davis, Pharm.D.,
Patricia Barriuso, Pharm.D. and Peter Glassman, M.D. for the MAP

OBJECTIVE

To review the efficacy, safety, and administration of the currently available H,-receptor antagonists (H,RAS) in the treatment of
peptic ulcer disease. This review has been expanded from the original review used at the time of nationa contracting to assist
the VISN groups in understanding the decisions made for the national contract on H,RAS.

Tablel. Agents Availablein the U.S.

GENERIC TRADE GENERIC MANUFACTURER
NAME NAME AVAILABLE
Cimetidine Tagamet ® Yes SKB & various
Famotidine Pepcid ® No Merck
Nizatidine Axid® No Eli Lilly
Ranitidine Zantac ® Pending Glaxo

|. INDICATIONS

There are currently four main indications for the use of H,RAS; they include: duodenal ulcer (treatment and maintenance),
benign gastric ulcer (treatment and maintenance), gastroesophageal reflux disease (GERD) including erosive esophagitis
and the treatment of pathologic hypersecretory conditions. Table 2 summarizes the clinical status of the H,RAs and their
indications.

Table?2 FDA Approved Indications

GENERIC NAME DUODENAL ULCER BENIGN GASTRIC ULCER GASTROESOPHAGEAL PATHOLOGIC
REFLUX DISEASE HYPERSECRETORY
Treatment Maintenance Treatment Maintenance | (including erosive esophagitis) CONDITIONS
Cimetidine Yes Yes Yes No Yes Yes
Famotidine Yes Yes Yes No Yes Yes
Nizatidine Yes Yes Yes No Yes No
Ranitidine Yes Yes Yes Yes Yes Yes
Il. PHARMACOLOGY"*?

H,RAs bind competitively to gastric H, receptorsto reversibly inhibit acid secretion. Blockade of parietal cell histamine
receptorsinhibit all phases of gastric acid secretion induced by histamine, gastrin and acetylcholine. The net effectisan
increase in the pH of the stomach.
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IIl. PHARMACOKINETICS"?

Although the absorption for cimetidine, ranitidine and famotidine is rapid, the bioavailability for these agents is
diminished

due to extensive first-pass hepatic metabolism. Nizatidine undergoes little first-pass and as aresult bioavailability reaches

close to 100% in normal patients. Only minimum protein binding occurs with these agents (range 15 - 35%). All are

eliminated by a combination of hepatic metabolism, renal tubular secretion and glomerular filtration. Cimetidine,
ranitidine

and famotidine are primarily eliminated through hepatic metabolism. Because cimetidine has a high affinity for the

cytochrome Riso it may reduce the hepatic metabolism of drugs metabolized through the cytochrome Riso system.
Ranitidine

weakly binds to the cytochrome P4so system whereas famotidine and nizatidine have little to no interaction with this

pathway. Only nizatidine is primarily eliminated by renal excretion, however dosage adjustments are required for all

agents
inrenal dysfunction. When severe hepatic diseaseis present with renal dysfunction afurther dosage reduction may be
necessary.
Table3 Summary of Phar macokinetic Parameters™*
CIMETIDINE FAMOTIDINE NIZATADINE RANITIDINE

Absorption
Bioavailability (%) 60- 70 40-45 >90 50- 60
Timeto peak serum 1-2 1-35 1-3 1-3
concentration (hr)
Distribution
Volume (L/kg) 08-12 11-14 08-15 12-19
Protein-binding in serum (%) 13-25 15-20 26-35 15
Elimination
Half-life (hr) 15-232" 25-4° 11-16° 16-24°
Hepatic clearance (%) Oral 60 50- 80 2 73
Renal clearance (%) Oral 40 25-30 57-65 27

# increased in renal impairment
® increased in hepatic impairment and in the elderly

V. CLINICAL EFFICACY

Numerous studies comparing the individual H,RASs in the treatment of gastrointestinal disease can be found in the medical
literature. The majority of trials evaluate the use of H,RASs in the treatment or maintenance of duodenal ulcersor gastric
ulcers; there is considerably less published literature comparing H,RAs in the treatment of GERD or pathol ogical
hypersecretory conditions.

Intheclinical trias, thereis great variation in blinding and randomization techniques, number of enrolled patients, duration
of therapy, patient characteristics, locale of investigation, and appropriateness of statistical analysis. However, very few
differencesin efficacy and safety have been identified within the HRAs class. Although data exists suggesting one agent
may be more potent than another, the increase in potency has not resulted in aparallel increase in healing efficacy.”

A. Active Treatment of Duodenal Ulcer

All HRAs have been shown to be effective in the treatment of duodenal ulcers. When used in the appropriate doses,
H,RAsS, heal duodenal ulcers to approximately the same degree® Recommended dosages of these agentsfor 4—6
weeks achieve a healing rate of 70- 95%.°, and after 8 weeks 85- 90% . No consistent data has been published

to suggest an advantage of any one of the H,RAs*®
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Numerous studies have compared famotidine to ranitidine in the treatment of active duodenal ulcers.
little difference in efficacy between these agents. Similarly, trials of ranitidine versus nizatidine,
and cimetidine versus nizatidine ?* have yielded similar rates of ulcer healing. Table 4 reports healing

famotidine?%?

rates

for duodenal ulcerswith H>RAS.

816 and have found

1720 cimetidine versus

Table4 Healing of Duodenal Ulcerswith HoRas
DRUG DOSE DURATION OF TREATMENT
(mg) 4 weeks 8 weeks
Cimetidine 800 hs 80.2% 96.0%
Famotidine 40 hs 82.4%
Nizatidine 300 hs 76.6% 92.0%
Ranitidine 300 hs 84.1% 95.0%

Source: Adapted from reference 4.

B. Maintenance Therapy of Duodenal Ulcer

Maintenance therapy given at reduced dosages at bedtime have been shown to be effective in preventing ulcer relapses’®
All H,RASs have been proven to prevent symptomatic and asymptomatic recurrence of ulcer?* ° Maintenance therapy,
usually not necessary after eradication of H. pylori infection, may be used for patients who experience

frequent recurrences and/or who have ahistory of ulcer complication such as bleeding.

A review of the literature by Freston (1990) found little difference in recurrence rates of duodenal ulcers treated with
maintenance doses of these agents. Reported relapse rates were 25 - 30% as compared to 70% with placebo.*%+%
Comparisons of cimetidine to ranitidine ??® generally demonstrate similar relapse rates between the two drugs.
Studies comparing ranitidine to nizatidine ***! and ranitidine to famotidine 3*'?** also describe comparable relapse
rates. Eradication of H. pylori has been shown to reduce occurrence to less than 10% per year and benefits to patients
with duodenal ulcer are greater than for patients with gastric ulcer. ©’

Treatment and Maintenance of Gastric Ulcer

All H,RAs have been shown to be effective for the treatment of gastric ulcers. Gastric ulcers heal more slowly than
duodenal ulcers, and may require an increased duration of treatment.”> Healing rates also tend to be slightly lower for
gastric ulcers and are dependent upon ulcer size.” Fewer studies describe the efficacy of these agentsin gastric ulcer
treatment, however, in one review of H,RAs average healing rates are 63%, 75%, and 88% after four, six and eight
weeks respectively.® Trias of ranitidine versus nizatidine ** and ranitidine versus famotidine® have demonstrated
approximately equivalent healing rates. Debas et a2 found both ranitidine and cimetidine to be effective in the acute
and maintenance treatment of this condition. Miyoshi et al.*® found famotidine to be slightly more effective than
cimetidine in the treatment of gastric ulcer patients. Overall healing rates with al recommended doses of H,RAs is
approximately 80% at 8 weeks and 90% at 12 weeks with duration of treatment remaining the deciding factor in the
healing rate*® Maintenance with 50% of the acute dosage was found to reduce the rate of relapse to 20 - 30% from 50
- 70% with placebo.**

Table5 Healing Rates of Gastric Ulcer with H,RAs
DRUG DOSAGE DURATION OF TREATMENT
(mg) 4 weeks 8 weeks
Cimetidine 800 hs 43% 91%
Famotidine 40 hs 52.2% 8L7%
Nizatidine 300 hs 65% 87%
Ranitidine 300 hs 60.9% 90.8%
Source: Adapted from reference 4
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D. Gastroesophageal Reflux Disease (GERD)

All H,RASs have been shown to be effective in the treatment of GERD.*"*° Overall 50 - 70% of

symptomatic patients will have resolution of their symptoms on H,RAs depending on the severity of disease

and the duration of treatment and dosage used.*®** Published guidelines for the diagnosis and treatment of GERD
from the American College of Gastroenterology recently reviewed the many trials of H,RAs conducted in
GERD patients*® Most are dose-comparison studies of the same drug or are comparative with placebo or
omeprazole. Results of esophageal healing and improved symptoms vary greatly by study and are generaly

dose and frequency dependent. Superior efficacy has not been clearly demonstrated by any of the individua
agents, however, improved symptoms and increased healing have been identified with these drugs as aclass
when compared to placebo. Healing rates of these trials averaged 50% with H,RAs in 1003 patients as compared
to 24% with placebo in 433 patients.’

Very few direct comparison studies exist for the H,RAs in the treatment of GERD. In one study famotidine (40 mg bid
and 20 mg bid ) was compared to ranitidine (150 mg bid) in 440 patients with endoscopic evidence of esophagitis.**
Healing rates were adjusted for baseline differences due to significantly more patients with grade 111 in the famotidine
40mg group. No significant differencesin healing rates were noted between the treatment groups at week 6. Healing
rates at week 12 were significantly different (p£ 0.05) for the famotidine 40 mg bid group (70.6%) vs ranitidine
150mg bid (60.1%). No significant difference was seen between the famotidine 20 mg bid (67.7%) group and the
ranitidine or high dose famotidine group. Other comparative studies were published in abstract form and/or used
dosing regimens not widely used.

In an article published in Gastroenterology, Tytgat and associates™ reviewed the efficacy of cimetidine in the treatment
of reflux esophagitisin 3 large, double blind controlled trials in which more than 1100 patients participated. Patients
with endoscopic evidence of esophagitis (Grades I-111) were eligible and randomized to different treatment regimens
depending on the study (cimetidine 400 mg gid vs 800 mg bid; or 400 mg gid vs 800 mg hs or 800 mg hs vs 800 mg at
dinnerttime). All cimetidine regimens provided rapid relief of symptoms especially during the first 2 weeks, however
the regimens with increased dosing frequency were the most efficacious. The healing ratesfor grade | ranged from
54% and 86% after 6 weeks and 79% and 92% after 12 weeks. For more severe esophagitis (grade I11), healing rates
ranged from 18-32% at 6 weeks and 41-54% at 12 weeks.

The following tables (8-11) summarize studies of dose comparisons between H,RAS or versus placebo. Although
many more studies exist, they report similar results**>! In general, most of the studies excluded patientswith
concurrent duodenal or gastric ulcers, previous esophageal or gastric surgery, concurrent use of medications known to
cause ulcers and/or recent use of H,RAs. Some studiesincluded more severe esophagitis such as Barrett’ s ulcer.
Other studies had higher number of patients with moderate to severe esophagitis which may account for some
differencesin the healing rates. Overall, al H,RAs had comparable results.
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Table8 Cimetidinein GERD
STUDY CRITERIA RESULTS DOSE
Cimetidine vs | Endoscopic Cumulative symptomatic improvement at 12 weeks: cimetidine 800 mg bid (n
Placebo evidence of cimetidine 800 mg bid = 66% (p < 0.05 vs placebo); cimetidine 400 mg gid = 75% (p < 0.01 vs placebo); | =85)
(Palmer )™ moderate to placebo = 49% cimetidine 400 mg gid (n
n =250 pts severe Total cumulative healing at 12 weeks: =83)
parald, esophagitis cimetidine 800 mg bid = 60% (p < 0.05 vs placebo); cimetidine 400 mg gid = 66% (p < 0.01 vs placebo); | placebo (n = 80)
multicentered, placebo = 42%
RDBPC Mean proportion of ptswith complete freedom from heartburn during days 1-7 : (daytime) cimetidine
800 mg bid = 22%; cimetidine 400mg qid = 32% (p<0.01 vs placebo for both groups) (nighttime)
cimetidine 800 mg bid = 35%; cimetidine 400 mg gid = 47% (p<0.05 vs placebo)
Cimetidine Vs | Endoscopic Total cumulative healing at 8 weeks (p<0.01) cimetidine 400mg tid
Placebo evidence of cimetidine group 8/12 (6 moderate, 2 severe) 4/12 remained unchanged (1 moderate 3 severe-of the4, | (n-12)
(Wesdorp)® moderate to 2 had Barrett’ s esophagus and 2 had marked distal stricturing of the esophagus) placebo (n=12)
n=24 severe placebo group none healed or improved (9 moderate, 3 severe) 10/12 remained unchanged and 2
RDBPC esophagitis became worse
Histological improvement:(p<0.001)
cimetidine 9/12 improved vs 0/12 in placebo
The differencein frequency of heartburn attacks during the day & night between groups was not
significant
Table9 Nizatidinein GERD
STUDY CRITERIA RESULTS DOSE
Nizatidinevs | Endoscopic Total cumulative healing at 3 weeks (defined as Grade 0 or no esophagitis): nizatidine 150 mg bid
Placebo evidence of nizatidine 300 mg bid = 17.2% (p =0.070); nizatidine 150 mg bid = 19.6%(p = 0.023 vs placebo); (n=168)
(Cloud)* esophagitis placebo=11.8% nizatidine 300 mg bid
n=>515pts Total cumulative healing at 6 weeks (defined as Grade 0): (n=169)
parallel GERD 3 mos; nizatidine 300 mg bid = 38.5%(p = 0.006 vs placebo); nizatidine 150 mg bid = 41.1% (p = 0.001 vs placebo bid (n = 178)
multicentered, | symptoms placebo ;p>0.05 vs nizatidine300mg bid)
RDBPC present for 5 of 7
days prior Majority of ptshad Grade Il baseline: nizatidine 150mg group (41.7%); 300mg group (43.8%)
intent to treat placebo (44.9%)
Failure of In patients with grade |V esophagitis, the incidence of healing was > with nizatidine 300 mg bidvs
standard nizatidine 150 mg bid (p = 0.021) or placebo (p = 0.040)
antireflux regimen
Greater reduction in heartburn severity nizatidine 300mg (p=0.033) or 150mg (p=0.019) vs placebo
Heartburn frequency also ™~ with nizatidine 300mg (p=0.018) and 150mg (p=0.003) vs placebo
Nighttime heartburn was significantly relieved with nizatidine 300mg after day 1. Nizatidine 150mg
had a significant ™ only on the day 1 vs placebo
Nizatidinevs | Endoscopic Overall healing at week 6 nizatidine 300mg hs
Placebo evidence of nizatidine 300mg ghs =30% (p=0.071 vs placebo); nizatidine 300mg bid =40% (p<0.05) placebo=26% (n=109)
(Quik)® esophagitis Overall healing at week 12 nizatidine 300mg bid
n=325 pts nizatidine 300mg ghs=44%,; nizatidine 300mg bid=50% (p<0.05 vs placebo) placebo=34% (n=109)
multicentered | Symptoms Healing rate for moderate to severe esophagitis at 12 weeks: placebo
RDBPC present for 3 3 nizatidine 300mg ghs=36%, nizatidine 300mg bid =45%, (p<0.05 vs placebo) placebo 27% (n=107)
mos Overall endoscopic improvement of one grade or more;
nizatidine 300mg ghs=78% (p<0.07 vs placebo); nizatidine 300mg bid=82% (p<0.05 vs placebo)
placebo=64%
Majority of ptshad grade Il baseline: nizatidine 300mg ghs (47%); 300mg bid (48%) placebo (46%6)
Symptomatic healing (complete disappearance) at week 6
nizatidine 300mg ghs (17%) ; nizatidine 300mg bid (25%); placebo (15%) Treatment effect seen with
nizatidine 300mg bid reaching significance at both week 6 and 12 in pts with moderate and severe
GERD upon entry (p<0.05)
Table 10 Ranitidinein GERD
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STUDY CRITERIA RESULTS DOSE
Ranitidinevs | Endoscopic Complete healing rate at 6 weeks ranitidine 150mg bid
Placebo evidence of ranitidine =56% vs placebo=41%(p=0.09 ) (n=119)

(Sontag)*® esophagitis Among pts endoscopically abnormal at entry, overall change in endoscopic classification indicated a | placebo (n=118)
n=237 pts significant advantage for ranitidine therapy (p=0.03)
multicentered | positive Berstein
RDBPC test At final endoscopy ranitidine group had — incidence of erosion (p=0.02), ulcerations (p=0.08)
compared with baseline
3 7 episodes of 35% of ranitidine group & 40% of placebo group were not eval uable with respect to their esophageal
heartburn/week | histology (62% of normal biopsy specimens among patients randomized to placebo)
Only 18% or ranitidine-treated patients had negative Berstein test response after 6 weeksvs 23% in
placebo (p=0.47)
Heartburn frequency and severity (day and nights) significantly reduced (p<0.05) by ranitidine
group vs placebo
Ranitidinevs | Endoscopic Healing rate at 4 weeks: (p = 0.001 vs placebo for both ranitidine groups) ranitidine 150 mg qid
Placebo evidence of ranitidine 150 mg gid = 45%; ranitidine 300 mg qgid = 47%; placebo = 19% (n=106)
(Euler)®” esophagitis Healing rate at 8 weeks: (p = 0.001 vs placebo for both ranitidine groups) ranitidine 300 mg qid
n =328 pts (grades 2-4) ranitidine 150 mg qgid = 69%; ranitidine 300 mg qgid = 62%; placebo = 28% (n=106)
parald, Healing rate at 12 weeks: (p = 0.001 vs placebo for both ranitidine groups)) placebo (n = 116)
multicentered, ranitidine 150 mg gid = 79%; ranitidine 300 mg qgid = 74%; placebo = 40%
RDBPC
Majority of ptswith Grade Il baseline: ranitidine 150mg group (58%); ranitidine 300mg group (59%);
placebo (48%)
Daytime and nighttime heartburn severity scores were also significantly lower within 24 hrs of
receiving either ranitidine dosage then placebo (p£0.01)
Table11 Famotidinein GERD

STUDY CRITERIA RESULTS DOSE
Famotidine Endoscopic Healing rate at 6 weeksfamotidine 20mg bid=43%; famotidine 40mg bid=58%; (p<0.05) famotidine 20mg bid
(Wesdorp)® evidence of Healing rates per severity of esophagitis (n=220)
n=443pts esophagitis famotidine 20mg group Grade | (57%); Grade 1 (44%); Grade 11 (26%); Grade 1V (0%) famotidine famotidine 40mg bid
multicentered, 40mg group Grade | (71%); Grade 11 (39%)*; Grade I11 (39%); Grade |V (15%) (n=223)

RDBCT Barrett’s ulcer
digible Healing at 12 weeks famotidine 20mg bid =67%,; famotidine 40mg bid 76% (p<0.05)

Healing rates at 12 week per severity of esophagitis

famotidine 20mg group Grade | (81%); Grade I (75%); Grade 11 (38%); Grade 1V (0%) famotidine
40mg group Grade | (87%); Grade |l (74%); Grade l1l (68%)*; Grade IV (46%)*

*significantly better (p<0.05) than famotidine 20mg group

Treatment with an additional 12 weeks improved healing but not significantly

Healing rate in Barrett’ s esophagus

at 6 weeks: famotidine 20mg group 7/12pts; at 12 weeks 10/12

at 6 weeks: famotidine 40mg group 13/28pts; at 12 weeks 20/28

Relief of symptomswas significant for al patients after 6 & 12 weeks, no difference between groups
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Famotidine vs | Endoscopic Healing rate at 6 weeks: ( p£ 0.05 for both famotidine groups) famotidine 40 mg hs

Placebo evidence of famotidine 40 mg hs = 28.6%; famotidine 20 mgbid = 34.4%; placebo = 6.5% (n=135)
(Seymour)® | esophagitis Healing rate at 12 weeks: ( p£ 0.05 for both famotidine groups) famotidine 20 mg bid
n =338 pts (grades 2-4) famotidine 40 mg hs = 49.8%; famotidine 20 mg bid = 54.5%; placebo = 36.6% (n=137)
multicentered, placebo bid (n = 66)
RDBPC without evidence | Majority of pts had Grade 3 baseline: famotidine 40mg (39.3%), famotidine 20mg (36.5%) placebo

(+) Bernstein (37.9%)

intention to test; heartburn Symptom relief was significantly improved for famotidine groups (p<0.02). No difference between
treat for 5 of 7 days famotidine groups

erosive In famotidine 20mg bid group a greater proportion of patients had complete relief of daytime
esophagitis & heartburn by the end of the study than in famotidine 40mgghs (p<0.02), but no significantly
Barrett's difference seen in nighttime relief
esophagus
digible
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E. Pathological Hypersecretory Conditions

Few studies are available comparing the H,RAs in pathological hypersecretory conditions such as
Zollinger-Ellison Syndrome. Dueto the high acid production state of these patients, most will require treatment
with the more potent proton pump inhibitors.

ADVERSE EFFECTSY3®

The overall incidence of serious side-effects with H,RAs isvery low. These effects include headache, dizziness, diarrhea,
congtipation, and mental status changes with an overall incidence of less than 7%. Bone marrow suppression,
hepatotoxicity, and renal damage occur far less frequently. *

Cimetidine, and to a lesser extent, ranitidine, may induce breast swelling and galactorrhea, or gynecomastia in men. High
dose, long-term therapy with cimetidine has been associated with impotence. CNS symptoms have rarely been a problem
with any of the oral HRAs in ambulatory patients. With cimetidine, they occur most often in the elderly and in patients
with rena and/or hepatic dysfunction in whom the dosage has not been appropriately reduced. Reported with al H;RAS,
mental confusion in the elderly may be alleviated with dosage reduction.

Table9 Adver se Effects of the H,RAs*
ADVERSE REACTION CIMETIDINE FAMOTIDINE NIZATADINE RANITIDINE

CNS Headache 1% 47% + +
Somnolence/Fatigue 1% + 24% Rare
Dizziness 1% 13% + Rare
Confusion 1% + Rare Rare
Hallucinations 1% + Rare

€] Diarrhea 1% 17% + +
Nausea/vomiting/discomfort + + +
Constipation 1.2% + +
Pancreztitis Rae?® Rare
Cholestatic/Hepatocel lul ar effects Rareto 1%° +

Heme Agranulocytosis Rare Rare
Granulocytopenia Rare +2
Thrombocytopenia Rare + + +2
Autoimmune hemolytic/ aplastic anemia Rare Rare

Derm Exfoliative dermatitis/ Eythroderma + +
Alopecia Rare? + Rare
Rash + + + +
Erythemamultiforme Rare Rare
Pruritus/Urticaria + 0.5%

Other Gynecomastia 0.3- 4% Rare +
Impotence 1% + + +
Lossof libido + + +
Arthralgia Rae?® + Rae
Bronchospasm + +
Hypersensitivity reaction Rae?® Rae
Arrhythmia(rapid V) or arrest Rare rare Rare
Transient pain injection site (IM) + + na +

+ occurs, no incidence reported or not well established
® reversible
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VI.

DRUG INTERACTIONSH51-66

Cimetidine is associated with the most significant drug interactions due to inhibition of the cytochrome P450 enzyme
(CYP) system, athough ranitidine also has an intermediate affinity for the CYP system.®®? Inhibition of this enzyme
system may inhibit the oxidative metabolism of other drugs, resulting in decreased clearance but the degree of inhibitionis
subject to interpatient variability. Maximum inhibition with CY P inhibitors, occurs when the inhibiting drug reaches steady
state, frequently within 24 hours. Agents with narrow therapeutic windows, like warfarin, phenytoin, and theophylline, have
the most clinically significant interactions with cimetidine.>*® Famotidine and nizatidine do not appreciably bind to the
CYP system and their potential to cause significant inhibition of the CY P system is thereby greatly reduced.”* All of the
H.RAs may change the rate or extent of absorption of other agents by altering gastric pH.*

Table10 Cimetidine Drug-Drug Interactions

DRUG EFFECT SIGNIFICANCE

Warfarin Doserelated- inINR; if adding cimetidine and patient INR at high therapeutic range major
2.8 may consider warfarin dose by 30%

Theophylline Doserelated - in serum theophylline; if adding cimetidine ™ theophylline dose by major
30-50%. New steady state levelsusually occur in 2 - 3 days

Tricyclic - serum level of TCA moderate

Antidepressants

Benzodiazepines - serum level of diazepam, chlordiazepoxide, desmethyldiazepam alprazolam and moderate
triazolam.

Betablockers - serum level of propranolal, alprenolol, oxprenolol moderate

Calcium channel - levels of verapamil and diltiazem. moderate

blockers

Carbamazepine Transient - in serum level; if adding cimetidine monitor for carbamazepine toxicity moderate
which usually occurs during first few days

Ketoconazole ~ serum level of ketoconazole moderate

Lidocaine - serum concentration of lidocaine moderate

Meperidine Potentiation of sedation and respiratory depression moderate

Phenytoin - serum concentration of phenytoin; if adding cimetidine monitor for phenytoin moderate
toxicity and obtain serum levels

Procainamide - serum concentration of procainamide and NAPA; if adding cimetidine monitor for moderate
procainamide toxicity and obtain serum levels

Quinidine - serum concentration of quinidine; if adding cimetidine monitor for quinidine moderate
toxicity

Paroxetine Serum level of paroxetine may - by about 50%; may achieve therapeutic effects at minor
lower doses
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VIl.  DOSING AND ADMINISTRATION

Table11 H,RAs Dosing Regimens®®?
DRUG DUODENAL ULCER GASTRIC GASTROESOPHAGEAL DOSE ADJUSMENT IN
ULCER REFLUX DISEASE (Erosive) RENAL IMPAIRMENT
Acute Maintenance Oral Parenteral (iv) per day
Cimetidine 300 mg qgid 400 mg hs 300 mg qid 300 mg qid 300mg géh CrCl > 30mil/min  800mg
400 mg bid 400 mg qid CrCl 15-30mi/min  600mg
800 mg hs 800 mg bid CrCl< 15ml/min 300-400mg
Ranitidine 150 mg bid 150mg hs 150 mg bid 300 mg bid 50mg g8h CrCl <50mi/min  150mg
300 mg hs
Famotidine 40 mg hs 20 mg hs 20 mg bid 20 mg bid 20mg gq12h CrCl <10 ml/min 20 mg hsor
40mg hs 40 mg bid 40 god
Nizatidine 300 mg hs 150mg hs 150 mg bid® 300 mg bid not available CrCl 20-50ml/min  150mg
150 mg bid CrCl <20ml/min 150mg

# Average daily doses used in clinical practice.
® Acute dose required to heal aduodenal or gastric ulcer

VIlIl. CONCLUSION

Based on the review of the literature at the time of the national H,RA contract the MAP concluded the following:

All H,RAs are therapeutically equivalent in treating duodenal and gastric ulcer disease when used in appropriate doses.
Single dose therapy at bedtime at half the treatment dose has also been shown to be equally efficacious when given as
mai ntenance therapy.

All H,RAs have been shown to be efficacious in the treatment of GERD. H,RASs are most effective for mild to moderate
esophagitis. In general, efficacy improves at higher and more frequent doses for more severe esophagitis, although more
potent agents such as proton pump inhibitors may be needed for severe cases of GERD.

Although very few differences have been seen in some studies (most likely due to various study designs and/or inclusion
criteria), when the body of literature is viewed as awhole, these small differences found in afew individual studies are not
likely to have aclinical impact on the selection of H,RAS.

IX. RECOMMENDATION

It should be noted that since the publication of the NIH consensus panel statement and the practice guidelines from the
American College of Gastroenterology on the treatment of H. pylori infectionsin patients with duodenal or gastric ulcers,
the need for H,RAs may be reduced or even stopped by the eradication of this organism ®©®" Guidelines are being
developed on a national level to assist clinicians in identifying and treating patients with H. pylori. This will improve
patient outcomes while decreasing drug costs due to decrease use in chronic H,RAS use.

The major difference between these agents is their side effect/drug interaction profile and their cost. Cimetidine has been
available the longest and most practitioners are familiar with its potential drug interactions and side effect profile.
Therefore cimetidine, or the lowest cost agent, should be considered a first line agent for treatment and maintenance
therapy for peptic ulcer disease based on efficacy and cost.

One of the other agents should be available as a second line agent for those patients who cannot tolerate cimetidine due to
intolerable side effects, or have a documented clinically significant drug interaction with cimetidine or have demonstrated a
therapeutic failure with its use. The choice of a second line agent should be determined by the best available acquisition
codt, asthe safety and efficacy of these agents appear to be equivalent.
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