
Chasing MRSA in the Nineteenseventies 
 

 

In 1978 I was working at the Hoffmann-LaRoche Clinical Pharmacology Unit at Newark 

Beth Israel Medical Center.  Dr. Jerry Murillo, a pediatrician and infectious disease 

specialist at the ’Beth’ told me about infection control in the neonatal care unit.  Looking 

at the ‘antibiograms,’ i.e. lab characteristics of the germs isolated it occurred to me that the 

results should be entered into a Fortran program.  We were looking for changes in antibiotic 

resistance.  The program would allow us to immediately recognize new, resistant strains of 

bacteria.   

 

Interestingly, we transferred our data to the mainframe computer and back at 110 bauds, 

i.e. 110 symbols per second.  Today’s cell phones operate a 5 gigabites. 

 

In retrospect, we were hunting for methicillin resistant staphylococcus aureus which has 

now become known and feared as MRSA.  The program worked.  Dr. Murillo told me that 

on several occasions it triggered vigorous infection control action in the neonatal care unit.   

 

We presented our approach at a computer conference.   
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INTRODUCTION 

In recent years , there has been a steady increase in the 

use of computers for patient care. Various types of computers 

have been used in record keeping, laboratory test reporting, 

automated medical histories as well as in monitoring the clinical 

status of patients .1 Computer technology has also found a prac

tical application in the field of hospital infection control .2 

Computers have been used in surveillance activities because of 

their ability to organize huge amounts of information and facili

tate the preparation of reports . Currently available computer 

programs for the surveillance of nosocomial infections have 

utilized batch data processing which in general require a lag 

period of two to four weeks between data collection and report 

availability. Although this method is useful in the analysis of 

trend data, there are limitations to their usefulness in specific 

outbreak detection and intervention . 

Because of the rapid advances in the development of 

computer technology , hardware costs appear to be declining while 

software costs continue to soar . This has caused a tremendous 

need for low-cost , ready-made software packages developed for a 

specific purpose . We would like to report on a unique on-line 

computer program developed specifically for the surveillance of 

nosocomial infections . The computer program uses a time-sharing 

service and can process data on a day to day basis . 



DESCRIPTION OF THE SYSTEM 

A. Data Collection 
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The first important step in the entire process is the 

collection of data on nosocomial infections. The Infection 

Control nurse (IC nurse) performs daily ward rounds and is respon-

'sible for the collection of accurate data . The IC nurse generally 

utilizes three sources of information during case-finding acti

vities , namely: a) the Initial Report of Infection (Fig . 1) 

which is generated from the individual nursing units , b) verbal 

reports from either the nursing supervisor or the head nurse of 

a particular nursing unit and c) the Daily Microbiology Report 

which is distributed by the Microbiology laboratory and contains 

a listing of patients with positive cultures identified during 

the previous 24 hours . The listing also includes the patient's 

room number , the micro-organism isolated, the date the culture 

was obtained and the source of the specimen. The IC nurse also 

performs chart reviews of cases highly suspected to have a noso

comial infection . A preliminary list of patients with suspected 

nosocomial infection is made by the IC nurse and the list is 

then reviewed with the hospital epidemiologist . Using established 

criteria, a final list of patients with confirmed nosocomial in

fection is then drawn and entered into a line-listing form 

(Fig . 2) . The line-listing contains all the essential infor

mation required by the computer . After the line-listing is com

pleted, the computer session can then be initiated . 
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B. Hardware 

The system uses a Texas Instrument Model 725 7oo(B) 

Electronic Data Tenninal which is a keyboard send/receive (KSR) 

input/output unit with a self-contained electronic page printer 

and an internal acoustic coupler. Data is transmitted and re

ceived through a standard telephone handset to a computer facil 

ity that maintains a Time Sharing Service. 

C. Software 

The computer program is written in FORTRAN and allows 

an on-line interaction between the user and the computer . 11 0n

line11 is a computer terminology used to describe a computer oper

ation where data entered by a user at an input terminal is sent 

immediately to the computer and the subsequent action by the 

computer is made available immediately to the user . This inter

active FORTRAN program allows the user to create and update the 

data base and permits instant review. 

The program is divided into three parts. The first part 

consists of a procedure for entering new data ~ This occurs in 

the form of a dialogue between the user and the computer . Before 

the session begins , the number of old cases stored in the data 

base is automatically displayed and the computer asks for the 

number of new cases (Fig. 3) . After the appropriate response is 

given, the computer is ready to receive new data. Fifteen a1tri

butes from each patient with a nosocomial infection are obtained 

through a series of pre-determined questions (Fig . 4) . The 

antibiogram is abbreviated in the same sequence as the antibiotics 
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shown in the microbiology laboratory slips (Fig. 5) and the sen

sitivity is coded as follows: l (sensitive), O (resistant). 

After the data from the last patient is entered, the computer 

prints a sunmary of all the new cases to provide a hard-copy for 

that particular session and to allow the user to double-check 

for errors in enter_ing the data. 

The second part of the program allows the user to update 

the data base when additional information becomes available or 

purge the data when it becomes useless. When an update is 

required, the name of the patient is requested by the computer 

(Fig . 6) . After the name of the patient is given, the update 

process is initiated. The update process uses the question and 

answer dialogue, shown in the new data entry process . 

When no update is necessary , the program proceeds to the 

third part which consists of the review process . The data base 

can be reviewed according to the organism, attending physician , 

site or source of the culture specimen . date the culture was 

obtained, name of the patient and location or room number of 

the patient in the hospital . When a particular organism is re

viewed, e.g . E. Coli (Fig . 7) information on every patient is 

arranged into 2 lines. The first line includes the patient ' s 

name and the source of the specimen while the second line con

tains the date the culture was obtained , the diagnosis , room 

number and type of infection (hospital-acquired versus conmunity

acquired). But the most important information is the sensitivity 

pattern of each isolate arranged in columns . This particular 
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format facilitates the identification of resistant strains that 

deviate from the usual patterns of sensitivity and enables the 

user to detect early outbreaks caused by presumptively the same 

strain of organisms based on similarities of their antibiograms . 

The individual antibiotics are abbreviated and read downwards. 

When a particular attending physician is selected for review, a 

list of patients with nosocomial infections under his care is 

given . The list also includes the patient's room number, the 

organism isolated and the antibiogram (Fig . 8). When the data 

base is reviewed according to the site or source of infection 

e.g. blood , (Fig. 9) a list of patients with positive blood cul

tures with their corresponding room number, organism isolated 

and antibiogram is given. A review according to the date the 

culture was obtained can also be performed . A time period is 

provided by the user, and the computer lists all the patients 

who had their cultures obtained during that time period . The 

list is given in chronological order . In this manner, the 

nosocomial infections can be classified on either a weekly or 

monthly basis (Fig . 10) . Nosocomial infection data can also be 

reviewed on each patient . When the patient's name is given, all 

the 15 attributes are displayed for review (Fig. 11) . Finally 

the data base can be reviewed according to the nursing unit 

where the patient acquired his infection (fig . 12) . The list 

includes the patient's name , his room number, the organism 

isolated and the antibiogram. 
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DISCUSSION 

There are distinct advantages that are quite obvious when 

an on-line computer program is used to monitor hospital-acquired 

infections. Not only does it provide a rapid review of the 

current data on nosocomial infections but it also allows the 

epidemiologist to detect outbreaks earlier and enable him to plan 

an intervention program in order to prevent the deterioration of 

an epidemiologic problem while the problem is still actively in 

progress . This is a major improvement from the batch data pro

cessing that is currently available . Although batch data process

ing is extremely useful in evaluating trends and in long-term 

planning, it has not been helpful in dealing with specific out

breaks . The data is usually available when the epidemiologic 

problem has resolved and the investigation is mos t often conducted 

in a retrospective fashion . 

The computer program presented in this paper has, in 

addition to the advantages of the on-line system, certain inno

vative features that are geared towards epidemiologic investi

gation. The most prominent and perhaps the most important feature 

of this computer program is the display of the antibiogram. A 

major Staphylococcus aureus outbreak in the intensive care nursery 

was aborted when a routine review of the data by organism and by 

location showed the emergence of several Staphylococcal isolates 

with the same antibiogram . An investigation was immediately or

ganized and subsequent phage typing confirmed a common source. 

Corrective measures were undertaken before the specific problem 
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was given an opportunity to explode into a catastrophe. When 
•\ 

specific organisms are reviewed either by source or by location, 

important shifts in antibiotic sensitivities are clearly delineated. 

This becomes clinically useful in the selection of antibiotics for 

the therapy of hospital'""acquired infections. 

The computer program can be expanded to include other uses 

such as antibiotic utilization and cost analysis . With modification 

and improvement, the system has great potential and eventually will 

become a necessity in hospital epidemiology . 
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~ITlAL REPORT OF INFECT10N 
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SECTION 

ICOA _________ _ 

HAI __________ _ 

ADMITI!NG O!AGl~OS!S ------------------- - -
'Aas the patient admft tad ·-ii t h frank i nf ecti on? 'l es O .~o O 
Did an i nfection deve l op aft er admission ? Yes Cl ;>Jo D i f Yes , 'ilhen?_..,,

0
..,..,A""iE.---

SITE OF ! NFECTiCN : Cl Uri nary Tract Cl Resp i ratory Tract CJ Se;; ti cemi a 

Cl POSTOPERATIVE 'ilOUND D Phlebotomy Si te 

Other ( spec ify ) ____________ _ 

CULTURE OBTAIMED 'les 0 No CJ Date obta i ned ---------

!s the Patient on antibiotic treatment? 'l es 0 NoO 
Name of ant i biotics 

1. _________ _ 
2. _________ _ 

3. _________ _ 
4. _________ _ 

(TO SE COMPLETED BY TH E i ~IFECTION CONiROL NURSE ) 

TYPE OF iNFECT!ON: COMMUNITY-ACQUIRED NOSOCOMIAL 

PRED!SPOSiNG FACTORS : ( ENCIRCLE POSITIVE FINDI NGS ) 

HOST 
?ULM 
GI 
NEU RO 
RENAL 
CANCER 
DIABETES 
1/ASC DIS 
'ilBC < 1500 
OTHER __ 

RESULT OF CULTURE : 

SENSITI VITI 
(R-RESISTANT 
S-SENSITI'IE) 

iV iliERAPY 
C'IP UNE 
ARTEiUAL 
CUTOOWN 
TPN 
.~NG IOCATH 

RESPIRATORY 

Oz ~ASK 
! PPB 
ENOOTRACH 
TRACH 

URINARY TRACT 
,=OLE'/ 
STR CAili 
SUPRAPUBIC 
INSTRUMENT 

OTHER 
CHEHOTHERAPY 
H iJI AL'ISI S 
? DIALYSIS 
RADIATION 
ST'C:RO!D 
PROSTHESIS 

SURGERY 
CLASS ! 
CLASS II 
CLASS m 

REMARKS : 

1 , I' I' ,, 1, 1, I' 1, 1, ,, 1, 1, 1 ·• 1, , , 1 Tl' 1, n T 1 
Fig . 1 The Initial ~eport of Infection 
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- ·--- --------

LINE LISTING OF NOSOCOMIAL INFECTIONS 

Room Attending 

1 & Clinical 
Service Diagnosis 

Organism 
& 

Site 

Date 
of 

Culture 

Date 
of 

Admission 

Year ___ _ 

Month ----
Week ----

Remarks 
(Predisposing Factors) 

(Antibiotics) 

The line-listing form . This form contains all the necessary 
information required by the computer. 

,, 
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Fig. 3 The initial interaction between the user and the computer . 
The second line shows the number of cases on file . The 
third line asks for the number of new patients and the 
fifth line asks whether an update is necessary . 
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t 2"3456 -~O 

01 l i) l)(I I) .) (r 0 1) 

Fig . 4 The new data entry procedure. The last three lines 
summarize the data that has been entered and allows a 
review for errors as well as provide a hard copy for 
permanent file . 
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Fig . 5 The microbiology culture report . The antibiotic sequence 
in the computer display follows the same order as shown 
in the laboratory slip . 
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fig . 6 The data update . The original patient data is displayed first 
followed by the corrective dialogue. The last four lines 
display the corrected data. Note the encircled dates represent
ing the error and the correction. 
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The organism review. The antibiotic names are 
abbreviated and read downwards. 1 indicates 
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names are masked to preserve confidentiality . 

~Ev t;~ a·t (!) O?GArti s~, ( 2) ~HYSI CIAN· ( 3 ) ;rrE , ( ~ ) DATES ! ( 5) r4AME1 
( ::. ) :_:cAi!~r·i IJR ( 0 ) \ IQ :=tJRTHE::~ ;;'. : · . .1rc;.>.i 
=2 

~·s -..1 re: :,: ....: .- "\I ' _ .... 
·:~ 

=·~ 
;~ 

:;~ 

Fig. 8 

'I 

cr:= DR ??Fi: ~~:·; PRne:~n 
;;:: .. ):-:: ?.ETr1 ::;T?£? "' 1 l l l 1)1)1 l 1 •) 1) 1) 

~717 ~~ P t'tEUMC~I I :1!: 1)1:• 11 ll 1 1 1 1 11 
<'17 0'? p i'lf?A BIL r:: 1 1 1(1 l l I) 1 ;)1 

A71 l) ::::-1re.;:;·acoccu:: 1 11) 1 [ 1) 1) !) .) (Ii) !) 1) 

Review of patients according to the attending 
physician responsible for their care. 
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Fig. 9 Review according to the site of infection . The list 
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identified during a specified time period. 
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Fig. 11 Review or search for individual patient data. 

<'5- :' ·_aJCATTOI·l C?. (1) ) tfO F"URTHE? ~~vr:h.i 

=6 

-~ -, 
~~ F''31)( :S:TA?H ~uF;;::u:-; t 1 t l t 1 l l 

\..._ ~'~':":":t _______ _ =yl::: i S?I DS:?MitiIS 0 ll 0 LllO 
--- -- ·- ---

L l l 
0 1 Ot 

fig . 12 Review by location in the hospital. 

'I 



-13-
~ 

' -

REFERENCES 

1. Barnett GO: Computers in patient care . N Engl J Med 279: 1321 -1327, 

1968. 

2. Good, A and Greenhalgh, P: Effective infection surveillance using a 

computer. J Clin Computing 4:298-310, 1975 . 


	Hunting for MRSA  Forty Year Ago
	Abstract Transfer 2
	Abstract Transfer
	MRSA 1B


