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B O S T O N U N I V E R S I T Y M E D I C L C E N T E R 

The University Hospital 
Volume 2, Number 6 

A Newsletter of Current Topics from the Pharmacy 

July/August1987 _ 

Cimetidine & Ranitidine Approved as 
Therapeutic Equivalents at UH 
At the July meeting of the Pharmacy and Therapeutics 
Committee of the Medical Staff, Ranitidine and Cimeti
dine were approved as therapeutic equivalents. In do
ing so, this Medical Staff Committee ruled that, al
though the two drugs differ in chemical composition, 
they are virtually identical in their therapeutic actions in 
the clinical treatment of patients so as to make them in
terchangeable. This action will mean that only one of 
the two drug entities will be stocked at The University 

Pharmacy Moves - New 
Phone Numbers - see pg 4 

The Editorial Policy of the Pharmacy 
Update. 

All articles appearing in the Pharmacy Update are edit
ed by Darryl S. Rich, Pharm.D. (Editor-in-Chief), Direc
tor of Pharmacy Services, and Kimberly J. Mu-Chow, 
Pharm.D. (Managing Editor), Pharmacy Clinical Coordi
nator, The University Hospital. Authors (and reviewers) 
are responsible for the research and factual content of 
the articles. Editors review all articles for content and will 
rewrite articles to meet size requirements or to match 
the style of the Pharmacy Update (e.g. last month's arti
cle by Carol Tiani on Terfenadine). The editors assume 
all responsibility for the style and grammar of all articles. 

All questions or comments related to a particular arti
cle as well as requests for references on which the arti
cles are based should be directed to Dr Rich. The 
Pharmacy Update is published 10 times per year, and is 
available to any staff member of The University Hospital 
free of charge, upon request. Those interested in re
ceiving the publication should contact the Pharmacy at 
Ext. 6790. 

Hospital, which will be determined on the basis of cost. 
The other (non-stocked drug) will be considered non-
formulary and will not be generally available. Currently, 
cimetidine (Tagamet by SKF) is the drug that will be 
stocked at The University Hospital costing less than 
half of that for a comparable dose of ranitidine. 

The Committee carefully considered the data both in 
the literature as well as studies conducted at this insti
tution, related to the therapeutic actions and side ef
fects of the drugs (see related article on next page). 
Famotidine (Pepcid) was not considered in the deci
sion or for inclusion in the Formulary, because there 
was little evidence of its superiority or therapeutic 
equivalence to the other two H2 antagonists. All mem
bers of the Division of Gastroenterology were polled 
for their recommendations for this action. Based on 
their unanimous opinion as well as the data presented 
to the Committee, the decision for therapeutic equiva
lence of these two H2 antagonists was passed without 
dissention. The Committee, however, decided to ex
tend this action to only the injectable form of the drug. 
Since many outpatients may be admitted to UH on an 
inpatient basis already on the oral form of ranitidine, 
switching to a new drug was not felt to be in the best 

(Continued on page 4) 
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Drug Review: A Comparison of Cimetidine and 
Ranitidine 
By Kimberly Mu-Chow, Pharm.D., Pharmacy Clinical Coordinator, The University Hospital 

Cimetidine (Tagamet) and ranitidine (Zantac) are 
histamine H2 receptor antagonists that were 
released in 1976 and 1983, respectively. Since their 
release, approximately 130 million and 27 million 
prescriptions have been written for these agents. 
They are among the most commonly prescribed 
drugs in the world. Both cimetidine and ranitidine 
were previously on the Formulary at The University 
Hospital. However, a recent P&T Committee decision 
has made them be considered as therapeutic 

~~eqDlvatentstsee^n]ct&l3ageT'):^ 

Indications for use of cimetidine and ranitidine 
include prophylaxis of peptic ulcer and treatment of 
peptic ulcer, gastric hypersecretory conditions, 
Zollinger-Ellison syndrome and systemic 
mastocytosis. It is recommended that neither agent 
be used for minor digestive complaints. 

Mechanism of Action 
These agents competitively inhibit histamine's 
actions on the H2 receptors on parietal cells in the 
gut. This inhibition usually results in a reduction of 
gastric acid output and concentration under basal 
conditions and when stimulated by food, insulin, 
histamine, pentagastrin and caffeine. 

Adverse Effects 
A low incidence of adverse effects is observed with 
cimetidine and ranitidine. In controlled short-term 
trials, the incidence of adverse effects were 
comparable to placebo. Adverse effects of 
eimetidino have been welTdocumented by several 
large post-marketing surveillance studies. The 
incidence of ranitidine's adverse reactions is difficult 
to determine because there are no large post
marketing surveillance studies and information is 
gathered using anecdotal case reports. The adverse 
reactions described below, however, have been 
reported to occur with both agents. 

Cardiovascular Toxicity. Rapid intravenous 
administration of cimetidine or ranitidine may cause 
bradycardia in susceptible patients. Two cases of 
hypotension were reported when the entire dose of 
intravenous cimetidine was administered in less than 
five minutes. These cardiovascular effects occur 
rarely and are reversible. 

Central Nervous System Toxicity. Approximately 1.2 
percent of patients experience adverse reactions 

involving the CNS. The most frequently reported effect 
is confusion which is observed in elderly or very young 
patients receiving high doses of either agent. Often, 
these patients have hepatic and/or renal disease. 
Comparative blinded and cross-over studies have failed 
to show differences in CNS side effects between 
cimetidine and ranitidine. 

Headache is experienced in approximately three 
percent of patients on ranitidine. The headache begins 
or an existing neaaacnieworsens when ranitidine is 
initiated. It varies from intermittent and throbbing to 
steady and continuous and may persist for several 
months. Doses of ranitidine ranged from 150 mg twice 
daily to 150 mg thrice daily. The headache disappears 
within 48 hours after discontinuing ranitidine but may 
recur when the patient is rechallenged. Cimetidine has 
not been associated with severe headaches. 

Other CNS adverse effects include delirium with 
dizziness, slurred speech, drowsiness, flushing and 
sweating. Visual hallucinations, brain stem 
dysfunction, depression and coma have also been 
reported. 

Dermatologic Toxicity. Rash and pruritus have been 
reported with both cimetidine and ranitidine. 

Endocrine Toxicity. Hyperglycemia and hyperosmolar 
nonketotic coma has been reported to occur in 
metabolically unstable patients with cimetidine. 
Gynecomastia, decrease libido and impotence has 
been reported with botheimet id ine^nd ranitidine. 
Gynecomastia is dependent upon the dose and 
duration of therapy. It is usually mild and reversible upon 
discontinuation of the agent. 

Gastrointestinal Toxicity. The most common 
gastrointestinal side effect reported is diarrhea. Other 
gastrointestinal side effects reported with ranitidine 
include nausea, vomiting, constipation and dyspepsia. 

Hematologic Toxicity. Cimetidine and ranitidine have 
been implicated in agranulocytosis, pancytopenia and 
thrombocytopenia in susceptible patients. Most of the 
reported cases of granulocytopenia occurred in 
patients with either severe illness or receiving other 
drug therapy capable of producing granulocytopenia. 
Other hematologic effects reported with ranitidine are 
aplastic anemia, leukopenia, neutropenia and 
leukocytosis with eosinophilia 



Drug Review: Cimetidine & 
Ranitidine Compar ison 
(Continued from page 2) 

Renal Toxicity. Cimetidine and ranitidine may cause 
small increases in serum creatinine without evidence 
of renal dysfunction. These increases rarely exceed 
2 mg/100 ml. 

Hepatic Toxicity. Increases in serum transaminases 
have been noted with both cimetidine and ranitidine 
therapy. These elevations are slight and return to 
normal upon discontinuation of therapy or 
occasionally, during therapy. 

Both cimetidine and ranitidine have been implicated 
in acute drug induced hepatic injury in less than 0.1 
percent of patients. The reported FDA incidence of 
hepatic injury are two case reports per million 
prescriptions and four case reports per million 
prescriptions for cimetidine and ranitidine, 
respectively. Cholestatic jaundice was associated in 
approximately half of the cases and hepatocellular or 
mixed injury reported in the remaining cases. No 
fatalities have been reported from these case 
reports. Host idiosyncracy may be the mechanism 
for hepatic injury. 

Miscellaneous Toxicity. Fever has been reported in 
rare cases with cimetidine and ranitidine. Other 
miscellaneous toxicities reported with ranitidine 
include allergic reactions, anaphylaxis, arthritis and 
facial flushing. 

Drug Interactions 
Cimetidine inhibits microsomal P450 drug 
metabolism and thus may decrease the systemic 
clearance of warfarin, diazepam, chlordiazepoxide, 
phenytoin and theophylline. It is important to note 
that although cimetidine is capable of drug 
interactions, many of them are not clinically 
significant. Ranitidine is less likely to bind to 
microsomal P450 system, however, it is not free 
from drug interactions. 

Warfarin. Concurrent use of warfarin and cimetidine 
should be avoided. However, if a patient receives 
both agents, close monitoring of the prothrombin 
time is required and the warfarin dose may need to 
be adjusted. The effect of ranitidine on warfarin is 
not predictable and may result in increases or 
decreases in prothrombin time. Since experience 
with ranitidine and warfarin Is limited, monitoring of 
patients receiving both drugs is needed and the 
warfarin dose adjusted as necessary. 

Phenytoin. Concurrent use of phenytoin and cimetidine 
should be avoided. Cimetidine impairs the metabolism of 
phenytoin and thus may increase the pharmacological effect 
of phenytoin. Ranitidine, although not reported, has a 
potential for interaction. If a patient receives phenytoin and 
an H2 antagonist, close monitoring of the phenytoin serum 
concentration is required and the phenytoin dose may need 
to be adjusted. 

Theophylline. Concurrent use of theophylline and 
cimetidine should be avoided. Cimetidine impairs the 
metabolism of theophylline and thus may increase the 
pharmacological effect of theophylline. However, if a patient 
receives both agents, close monitoring of the theophylline 
serum concentration is required and the theophylline dose 
may need to be adjusted. Recently there have been reports 
of ranitidine and theophylline interaction. One patient was 
stabilized on theophylline with a theophylline level on 
admission of 16.6 mcg/ml. Two days later, ranitidine 150 mg 
twice daily was added to the patient's regimen for possible 
peptic disease. Approximately 48 hours later, the patient's 
theophylline level had risen to 39.7 mcg/ml and the patient 
had nausea and exhibited premature atrial and ventricular 
beats. Theophylline was discontinued and 48 hours later the 
premature atrial and ventricular beats had disappeared. 
Ranitidine was discontinued before the reinstitution of 
theophylline therapy. The onset of this interaction is similar 
to that observed with cimetidine. The theophylline 
concentration should be monitored in patients receiving 
both ranitidine and theophylline to minimize theophylline 
toxicity. 

Conclusion 
Cimetidine's adverse reactions are well documented and 
have been studied extensively in several large post
marketing surveillance studies, due primarily to the length of 
time the drug has been available. There are no large post
marketing surveillance studies for ranitidine. Therefore, it is 
very difficult to ascertain the true incidence of ranitidine's 
adverse reactions however anecdotal case reports in the 
literature indicate a similar incidence for the same side effects 
as cimetidine. It is believed that this will be borne out as more 
experience with ranitidine becomes available. 

In general, adverse reactions with cimetidine and ranitidine 
are mild and reversible upon discontinuation of the offending 
agent. Severe toxicities are rare with both agents. 
The most frequently reported adverse effect is confusion 
which is observed in elderly or very young patients receiving 
high doses of either agent. In addition, these patients may 
have hepatic and/or renal disease. The incidence of 
confusion is the same for both cimetidine and ranitidine. 
Severe headache is associated with ranitidine but not with 
cimetidine. 

Both cimetidine and ranitidine have been implicated in acute 
drug induced hepatic injury. Cholestatic jaundice was 



Cimetidine & Ranitidine Approved 
as Therapeut ic Equivaients 
(continued from page 1) 

interest of the patients. Hence, all oral forms of both 
drugs will continue to be stocked. Injectable raniti
dine will not be stocked. Pharmacists will contact the 
prescribing physician whenever ranitidine injectable 
is ordered so that the dosage can be appropriately 
changed.Questions regarding this policy decision 
can be directed to Darryl S. Rich, Pharm.D., Secre
tary of the P&T Committee at Ext 6790. The cooper
ation of all members of the house staff in following 
this medical staff committee decision is appreciated. 

P&T Committee Actions 
June/July 1987 

Therapeutic Equivalence: 
Ranitidine and Cimetidine, in injectable form, were 
approved as therapeutic equivalents. 

Additions to the Formulary: 
Encainaide (Enkaid) - Restricted to Cardiology Service 
Approval 

Cardioplegia Solution Formula - D2.5W, 0.5NS with 
NaHC03-5mEq, and 30/1 OmEq KCI 

Drug Review: Cimetidine & Ranitidine 
Compar ison (Continued from page 3) 

reported in approximately half of the cases and 
hepatocellular or mixed injury reported in the 
remaining cases. No fatalities have occurred from 
these cases. Host idiosyncracy may be the 
mechanism for hepatic injury. 

Cimetidine has been implicated in some clinically 
significant drug interactions with theophylline, 
phenytoin and warfarin. Careful monitoring of 
appropriate parameters will minimized the effect of the 
interaction. Although ranitidine was thought to be 
free of significant drug interactions, recent reports 
have suggested otherwise. Ranitidine may have a 
variable effect on the prothrombin time when 
administered with warfarin. It may affect the plasma 
concentration of theophylline similar to cimetidine. 
More controlled research is needed to firmly establish 
the ranitidine's effects on theophylline and warfarin. 
Cimetidine and ranitidine are effective in the 
prophylaxis and treatment of peptic ulcer and various 
gastric hypersecretory conditions. Their adverse 
reactions-are generally milcUand aroreversible u p o n — 
discontinuation of the offending agent. The is little to 
suggest difference in the actions or adverse effects 
of these two agents. 

Pharmacy Moves- New Phone #'s ^ 

The Department of Pharmacy will move to the second 
floor of New Atrium Pavillion (just down the other end of 
the H bidg. corridor from the old location) on August 
14th. As a result of the move, all phone extensions in 
the Central Pharmacy will be changed: 

Main Number-Central Pharmacy - 6782 
Pharmacy Administrative Offices - 6790 
TPN Service - 6786 

The F3 pharmacy satellite has been moved to F4 to ser
vice the outpatient chemotherapy clinic. All chemother
apy medications during the day shift will be made in the 
F4 satellite. The telephone numbers of the satellites 
have not changed. 

Evans Building Satellite - 8731 
F Building Satellite - 8782 
B/C Buildings Satellite - 8887 

All calls regarding medications & drug information should 
be directed to the respective satellite. On the evening 
shift, the telephones will be appropriately transferred. 

The University Hospital 
Department of Pharmacy 
88 East Newton Street 
Boston, MA 02118 


