
.'/ .
.,."...".y "y", ~._~ ,'- ,. ~...c..,... ,..0.".. .~,."...~.

November 27. 1991, Volume 266
Copyright 1991, ~,",ican Medical Association

l.-' .

L..

Computerized Surveillance
[...1 ?f Adve~se Dr~g Events

In Hospital Patients
David C. Classen. MD: Stanley L. Pestotnik. RPh; R. Scott Evans, rhO; John P. Burke, MD

L
<:>bj~ctive.- To develop a new method to improve the detection and charac- tients (60 000 to 140000 patients

terazatlon of adverse drug events (ADEs) in hospital patients. annually) in the United States.'" Ad.

Deslgn.-Prospective study of all patients admitted to our hospital over an versedrugeventsle~to2%to5%ofall
18-month period. hospital admissions. each year,'" and one

Settlng.-LDS Hospital, Salt Lake City, Utah, a 52o-bed tertiary care center recent report found that complications

I affiliated with the University of Utah School of Medicine, Salt Lake City, from drug therapy we~ the mo~t c.om-

Patients.-We developed a computerized ADE monitor, and computer pro- m~ :~erse events m hospItalized

grams were written using an integrated hospital information system to allow for pa en .

multiple source detection of potential ADEs occurring in hospital patients. Sig- .-nals of potential ADEs, both voluntary and automated, included sudden medica. For editorial comment see p 2878.
tion stop orders, antidote ordering, and certain abnormal laboratory values. Each -

day, a list of all potential ADEs from these sources was generated, and a The exact costs attributed to ADEs

pharmacist reviewed the medical records of all patients with possible ADEs for are unknown, but it has been suggested

accuracy and causality, Verified ADEs were characterized as mild, moderate, or that ADEs can prolong hospital stays

severe and as type A (dose-dependent or predictable) or type B (idiosyncratic or and ~dd to he.al~ care expenditu.res:""'o

allergic) reactions, and causality was further measured using a standardized StU~les have mdlcated that hospItalized

scoring method patients who are exposed to more than

0 t M ' Th ..16 different drugs during their hospital-

u come easure.- e number and characterization of ADEs detected, .
ti h 40% bab ' lit f .~ ...' lZ3 on ave a pro I yo expen- -

Results.-Over 18 months, we monitored 36653 hospitalized patients. There encing an ADE." Patients who have ex-

were 731 verified ADEs identified in 648 patients, 701 ADEs were characterized perienced a true ADE are two to three

as moderate or severe, and 664 were classified as type A reactions. During this times more likely to experience another

same period, only nine ADEs were identified using traditional detection methods. subsequent event than patients who

Physicians, pharmacists, and nurses voluntarily reported 92 of the 731 ADEs havenothadanADE.IIInaddition, hos-

detected using this automated system, The other 631 ADEs were detected from pitalized pati?nts are of~e':l ?lderly ~d

automated signals. the most common of which were diphenhydramine hydro- haye un?erl~~g com?rbl,dlties that lm-

chloride and naloxone hydrochloride use, high serum drug levels, leukopenia, ~ their abIlity to distribute, me~b~

and the use of phytonadione and antidiarrheals, The most common symptoms lire, ~d excrete drug:s, and these e. de

" ' .' ly patients are more likely to expenence

and signs were pruritus, nausea ~nd/or vomiting, rash, ~d con,f~slon:lethargy. toxic reactions. Clearly, hospitalized

The .most common drug classes Involved were analgesIcs. anti-infectives, and patients have multiple risk factors pre-

I cardiovascular agents. disposing them to ADEs.

! Conclusion.-We believe that screening for ADEs with a computerized For these and other reasons, ADE

hospital information system offers a potential method for improving the detection detection and reporting systems ~ave

, and characterization of these events in hospital patients, been advocated, The need for hospItals

I !/A-VA.1991;266:2847.285I) to assume a more active role in ADE

surveillance has been addressed both

..~-;: AS MANY as 30% of hospitalized pa- nationally and internationally, The

F~ lhe Departmenl ot Clinical Epid.emi~y, LOS tients may experience an adverse drug World Health Organization," the US

Hospital. Salt Lake CIty. Ulah. and the DiVISIOn of InteG. (ADE) d . h ' h . I ta .Fa d d Dru g Administration tious Diseases. Medicine. University of Utah School of event, unng t e~r OSplta s :-. 0 uan, .,

Medicine. Salt Lake City .accordmg to current estImates.'" More- (FDA),. a~d the Jomt CommiSsIon. on

Repnntreque~tstoDepartmentofCilrnc~~ldemlol- oy~r. fatal ADEs are expected in 'ap- Accreditation of Healthc~ OrganlZ3-

ogy. LC?S Hospital. Elghth,Avenue and C &"eel. Salt ."t~
l 0 31 17- f h . tal . d .tions" have all addressed this need. The

Lake City. UT 84143 (Dr Classen). ." proxlm'TP' y , -,., 0 OSpl Ire pa
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Joint Commission on Accreditation of study. The HELP system has been clin- specific laboratory tests (such as drug. .
Healthcare Organization:: has required ically operational at the hospital for levels), Clostridium difficile toxin as- ..)

that hospitals have an ongoing drug sur- more than 15 years. The hallmark of this says, and specific laboratol"y test abnor-

veillance program that is designed to system is a computerized medical re- malities (such as elevated eosinophil

monitor and evaluate the effects of cord that contains an integrated patient counts. elevated serum potassium lev-

drugs (both beneficial and harmful) and database drawn from numerous els in the setting of potassium supple-

to continually improve the use of drugs sources, including pharmacy, laborato- mentation, and low white blood cell

to provide appropriate, safe, and effec- ry, surgery, and radiology. In addition counts I.":

tive drug therapies. The detection, re- to the integrated patient database, an Each day at a predetermined time, all ..,.)

porting, and prevention of ADEs are interactive modular kno\\iedge base is potential ADEs in the previous 24-hour

but a few important aspects of this mis- employed, which continually analyzes period \\ere summarized and printed in

sion. With increasing competition and information contained in the computer- the daily ADE report. This service was

regulatory pressures to continually im- ized medical record.'" We previously provided Monday through Fl;day of

prove the provision of health care, have used this hospital information sys- each \\eek; weekend infonnation was

health care institutions must improve tern and its attendant kno\\ledge base to assessed and evaluated on Mondays.

the detection of ADEs in order to pre- develop several interactive computer The average time involved in providing ""

vent these negative patient outcomes. programs to monitor hospital-acquired this service was about 2 person hours

A recent discussion" summarized the infections, duration of prophylactic each day. The information in the report

available information on generic screen- antibiotic use, inappropriate use of included patient name, location, attend-

ing in quality assessment and found that therapeutic antibiotics, and drug expo- ing physician, hospital service, current

ADEs were one of the medical clinical sures in hospital patients; it has also and pa::t drug profile, including starting

outcomes that should be used as a ge- been used to perform extensive drug- and stopping times for all drugs, and the

neric screen to develop a database for use evaluation programs." "signal" for detection of the possible ...j

the continual improvement of patient Traditionally, the method of report- ADE. A clinical pharmacist (S.L.P.)

care and clinical performance. Before ing ADEs at LDS Hospital has been a used the report to supervise the review

programs to prevent ADEs and before voluntary system that relied on a writ- of all potential ADEs. Medical charts

databases of ADEs can be developed for ten incident report, generated either by were reviewed, phys~ians and nurses

quality assessment, hospitals must im- the physician, the pharmacist, or the were contacted, and patients were in-

prove their ability to detect ADEs in a nurse who recognized and detected the terviewed each day to determine cau-

timely manner. At present, most hospi- event. These voluntary ADE incident sality. To promote consistency and to
tals use surveillance systems that rely reports were reviewed by the Pharma- standardize the assessment of the rela- """-

on voluntary reporting, but such sys- cy and Therapeutics Committee and, tionsrup between the suspected drug

terns are potentially cumbersome and when appropriate, were submitted to and the ADE, the Naranjo algorithm

less effective than prospective the FDA. Our experience with this vol- was used to estimate the probability of
surveillance. Ii untary reporting mechanism was dis- an ADE.tt The Naranjo algorithm is a

It has become increa::ingly evident mal at best, with approximately 10 to 20 simple questionnaire that can easily be .

that voluntary spontaneous reporting ADEs detected and reported annually used at the bedside to perform causality
systems have resulted in low reporting at LDS Hospital. assessment of ADEs." The algorithm \

rates of ADEs in the United States. I' The World Health Organization's def- consists of 10 weighted ques.tions that With the increasing availAbility of com- inition of an ADE was used for this in- yield the following associations between '\

puterized hospital information systems vestigation: an ADE is one that is "nox- total score and causal relationship: (1)

and their attendant clinical databases, it ious and unintended and occurs at doses less than 0 points equals doubtful; (2) 1

will soon be feasible to develop automat- used in man for prophyla.'\is, diagnosis, through 4 points equals possible; (3) 5

ed, nonvoluntary surveillance systems therapy, or modification of physiologic through 8 poin~s equals proba~le; and

to concurrently monitor all hospital pa- functions."81 F\1rthermore, for the pur- (4) 9 or more po.lnts equals d:firnte.

tients for the occurrence of ADEs. We p.oses of this investigati?n, ~his defin!- Once causality '':'as assigned: the "'-

have previously developed computer- tlO". excluded t~erap~utlc failures, po~ A~E \\as ~h~ractenzed by seven~y. as

ized methods to enhance voluntary re- sornngs, and intentional overdoses. mild (self-limited), moderate (requlnng

porting of ADEs and to detect automat- Using this definition, computer pro- t~eat~ent), or severe (\ife-thre~tening,

ed signals of potential ADEs. In this grams were written to develop an ADE d~sa~lln~, or markedly prolonging hos-

report, we describe the operation of this monitor for LDS Hospital. This pro- pltall.zatlon). The AI?Es were further

system and its evaluation in an 18- gram had two components. The first. al- classified by ~echan15m as type ~ or

month study period. The goal of this lowed for enhanced voluntary reporting typ.e B r~actlons. Type A reactl.ons, --

project was to determine the magnitude through physician, nurse, and pharma- which t;'-Plcally produce 70% to 80% of

of enhanced detection and characteriza- cist entry of potential ADEs at all com- all ADEs, are related to a drug's phar-

tion of ADEs, with this method as a puter terminals throughout the hospi- macological characteristics ~nd are usu-

basis for efforts to prevent ADEs. taJ. Once activated, this program ally dose-dependent, predictable, and

allowed easy entry or patient name, preventable. Type A reactions are rare-

PATIENTS AND METHODS type of ADE symptoms, and reporter ly life-threatening, while type B .reac-

The LDS Hospital, Salt Lake City, identification. For the second compo- tions are idiosyncratic or allergic in na-

Utah is a 520-bed acute care referral nent automated methods for detection ture and are not dose-dependent or -::::-

cente'r that serves as a teaching facility wer; developed. These methods used related to a drug's pharma~ological \

for the University of Utah School of algorithms created within the ~nowl- charactel;stics. Ty~ B reactions. are \

Medicine, Salt Lake City. The hospital edge base for automated detection of usually the most senous and potentIally

provides a wide range of clinical ser. potential ADEs through the use ofvari- life-threatt!".ing of all AD;Es and are

vices, except for a general pediatric ser- ous signals, including dis;continuation of rarely .p'."edlctabl~ or avoldabl~. A,."a-
vice. A hospital information system, medications, decreases In dosages, or- phyla.xls IS a classIc type ~ reactIon. "

known as HELP, was used in +'I¥s deringlltf known antidotes, ordering of Once the ADE was venfied, the pre- '-
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