
some de ta i l what cou ld not be 
explained, due to scientific publica
tion conventions, in our paper. 

The numbers of microorganisms 
recovered from the 22 ventilator tubes 
treated with disinfectant that had been 
used 5 or fewer days were as follows: 19 
had zero, 1 had 2, 1 had 6, and 1 had 
4,000 organisms. In the Materials 
and Methods section we indicated that 
the n u m b e r s of mic roorgan i sms 
recovered from vent i la tor tub ing 
would be expressed as means (aver
ages) with 95% confidence intervals. 
We chose this method expressing the 
data for several reasons. First, con
fidence intervals take into account 
both population variability and sam
ple size in expressing "confidence"_in 
the population sample estimate (X). 
Second, our other option for present
ing the data was to use median values 
and show ranges. Although a perfectly 
legitimate method for describing the 
central tendency of data, I am not sure 
the readers would have appreciated 
h a v i n g n u m b e r s of o r g a n i s m s 
recovered from untreated and washed 
tubes expressed in means ± 9 5 % con
fidence intervals and those from disin
fected tubes expressed in medians and 
ranges. Similarly, the use of medians 
and ranges throughout would have 
been awkward in tabular form and 
unless careful notation of the range (0 
to 4000 in the =£ 5 day group) was 
taken the median values for all 6 (^ 5 
days through 26 to 30 days, Table 1) 
groups would have been zero. Such 
data presentation would have made it 
appear to the more casual reader that 
if this disinfectant were used for 30 
days , zero o r g a n i s m s wou ld be 
expected. Certainly, the data do not 
support that. Finally, means and 95% 
confidence intervals are useful in 
easily comparing populations. Since 
the confidence intervals of all groups 
(see above) included zero the reader 
can easily conclude that no difference 
was apparent between groups and if 
repeated samples were taken the prob
ability of a zero result was high. 

I am not surprised by the AOAC test 
results reported in Pfaffenroth and co
workers' letter. After use, most disin
fectants become diluted because wet 
equipment is immersed in the solu
tion. The Environmental Protection 
Agency which must approve manufac
turers' claims does not take this "real 
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world" variable into account in their 
testing procedure (for further EPA 
disinfectant problems see Groschel's 
editorial, Infection Control, May/June 
1983). We emphasized in our paper by 
way of a special note (p. 243) that rou
tine microbiological monitoring of liq
uid chemical disinfected respiratory 
t h e r a p y e q u i p m e n t was recom
mended by the Centers for Disease 
Control. I am a little disturbed by 
Pfaffenroth and co-workers' finding 
that rou t ine m o n i t o r i n g showed 
efficacy at 30 days but AOAC tests 
showed only 36/60. Such data should 
be submitted for publication; if for no 
other reason than to stress the far from 
perfect methods we have available to 
evaluate disinfectants. 

Timothy R. Townsend, MD 
Johns Hopkins Hospital 

Baltimore, Maryland 

Use of 
Multidose Vials 
To the Editor: 

We have received conflicting infor
mation regarding the use of multidose 
vials and have been unable to obtain 
authoritative sources of information. 
The question is how long can the con
tents be considered safe for injection 
once the diaphragm of the vial has 
been punctured? Some sources state 
30 days from the first puncture and 
others state until the expiration date 
for the contents of the vial. 

Sharon M. Howard, RN 
Director of Nursing 

Ross Care Center 
Merrillville, Indiana 

The preceding letter was referred to 
Mark Eggleston, PharmD, and John P. 
Burke, MD, for their replies. 

Presently, the re are confl ict ing 
results reported in the literature. Mul
tiple dose vials (MDVs) for parenteral 
use a re po ten t i a l ly a s o u r c e of 
nosocomial infections. Similar parent
eral products (improperly used IV 
catheters, contaminated single use IV 
fluids) have been implicated in spo
radic as well as epidemic cases of bac
teremia.1 

Actual clinical infections resulting 
from contaminated MDVs have not ( 

been reported frequently in the medi
cal literature. However, Olsen et al2 "^ 
documented eight cases of Flavobac-
terium meningosepticum bacteremia 
caused by extrinsic contamination of 
MDVs by poor aseptic technique. 

T he r e are several s tudies and r 

reports that address the possibility of , . 
contamination of MDVs during use 
and the ability of organisms to survive 
in a variety of medications packaged in 
MDVs.3"7 Most have discovered a low 
rate of contaminat ion. Highsmith, « 
Allen and Greenhood 8 showed that 
the risk of significant microbial con- < 
taminacion for some types of medica
tion appears low. They noted, however, 
that several organisms survived or 
grew in a MDV containing lidocaine. 
The lidocaine solution also contained T 

endotoxin after contamination with A 

Pseudomonas cepacia, as did insulin 
con tamina ted with en te rococcus . v 

Borghaus et al9 reported that if an 
MDV is contaminated with a particu
lar agent that is resistant to the bac- ± 
teriostat ic a g e n t p re sen t , it very 
quickly may become a potential source * 
of in fec t ion to p a t i e n t s . T h e s e 
r e s e a r c h e r s f o u n d t h a t bac ter ia 
recovered from unopened vials of the 
anesthetic fentanyl could be grown in 
the drug alone and in the preservative, 
parahydroxybenzoic acid. The gener-
ation time was less than four hours. 

In contrast, a study conducted at • 
the National Naval Medical Center 
examined 1,223 samples from 864 
vials which had been in use from 1 to 
402 days. They could find no con
tamination in any MDV, and con- v 

eluded that MDVs may safely be used 
until empty or until the manufac
turer's expirat ion date, whichever 
occurs first.10 

Bawden et al11 examined MDVs 
after collection from hospital nursing u 

un i t s a n d af ter d e l i b e r a t e con
taminat ion. Bacteria were isolated A 
from d e l i b e r a t e l y c o n t a m i n a t e d 
MDVs when inoculated with 1 to 100 
colony forming units/ml or greater 
when the sample was tested within one 
hour after contamination. Only one ] 

vial was positive at 16 hours and none 
were positive beyond that time. No 
bacterial contamination was found in 
the MDVs collected from the nursing 
stations. The researchers concluded 
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that the contamination rate was proba
bly less than 4 per 1,000. 

Although the actual rate and preva
lence of contaminated MDVs cannot 
be determined, several factors should 
be considered when making recom
mendations for discarding opened 
vials: 1) intrinsic contamination of 
unopened vials—each vial should be 
inspected for cracks, defective seals, or 
turbidity before use; 2) frequency and 
technique with which MDVs are 
entered—careful aseptic technique 
should be followed each time the 
MDV is used. Vials that are so entered 
a n d espec ia l ly t h o s e c o n t a i n i n g 
expensive medica t ions used fre
quently in a specific location can prob
ably be used entirely. 

MDVs that are carelessly punctured 
and not reused for an indefinite 
period should be discarded, eg, some 
emergency room MDVs or MDVs on 
cardiac resuscitation carts; 3) location 
of MDVs—opera t ing rooms and 
intensive care units have patients who 
are considerably more vulnerable to 
nosocomial bacteremia; therefore, 
MDVs in these areas should be dis
carded relatively soon after initial use, 
thus reducing the potential for con
tamination; and 4) the activity of the 
bacteriostatic agent against various 
bacteria—a study by Young et al7 

showed that growth and replication of 
certain bacteria is unlikely when they 
are in prolonged contact with ade
quate and active bacteriostatic agents 
found in MDVs. 

The final recommendation for con
trol measures is still a matter of judg
ment. As with other infection control 
problems, the cost, feasibility, and 
eventual effectiveness of the measure 
must be weighed against the benefits 
to be derived from it. 
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Mark Eggleston, PharmD 
Clinical Pharmacis t 

Ep idemio logy D e p a r t m e n t 
Potomac Hospi ta l 

Woodbr idge , Virginia 

There is no specified length of time 
that a multidose vial (MDV) can be 
c o n s i d e r e d safe. Microbia l con
tamination may occur with the first 
entry, rendering the product unsafe 
for any further use. Curiously, clinical 
infections resulting from use of con
taminated medications from MDVs 
appear to be rare. However, instances 
undoubtedly occur that are unrecog
nized and unreported. Recently, the 
potential hazards were realized in two 
separate outbreaks of group A strep
tococcal abscesses in infants and chil
d r e n who r ece ived d i p h t h e r i a -
tetanus-pertussis (DTP) vaccine from 
MDVs that had been contaminated.1 

Challenge studies conducted at the 
Centers for Disease Control (CDC) 
indicated that a case strain of strep
tococcus could survive 15 days at 4°C 
in DTP vaccine. 

Nonetheless, the CDC Guidelines 
on Infection Control contain the state
ment that "unless an expiration date is 
stated on the product label or package 
insert, it is not known if multiple-use 
containers, once entered, should be 
discarded after a specific or arbitrary 
length of t i m e . " 2 T h e US Phar-
macope ia l C o n v e n t i o n also has 
regarded "any time limit put on the 
use of a MDV after its first opening as 
strictly arbitrary."3 

The extent of the potential problem 
of microbial contamination of MDVs 
has not been fully investigated, and 

more detailed information is needed 
for the establishment of safe practices 
in health-care facilities. Several groups 
have performed prevalence surveys to 
determine the rate of contamination 
of in-use MDVs in hospital settings.4 6 

In these studies, none of 1,908 MDVs 
cultured was positive. Therefore, we 
can be 95% confident that the actual 
chance of contamination was no more 
than 0.2%.7 

A laboratory study to characterize 
the effects of microbial contamination 
found marked differences in the 
growth supporting properties of eight 
different medica t ions for single 
strains of 13 potential pathogens.8 The 
presence or absence of antimicrobial 
preservatives in the medications did 
not correlate with microbial survival. A 
hospital study of the usage patterns of 
MDVs indicated that the cost per dose 
from MDVs may be greater than 
expected because of u n u s e d and 
wasted medication.5 However, 28 of 50 
medications in that study were only 
available in MDVs. In our hospital, the 
period which opened MDVs were 
available for use varied markedly 
between nursing units and between 
specific products.4 Many physicians 
insisted on opening new vials for each 
patient and each injection. In some 
areas, such as intensive care units and 
operating rooms, a discard-after-use 
policy was already in effect. 

On the basis of existing information, 
then, the potential hazard posed by 
MDVs appears to be of a low order of 
magnitude. Expensive or frequently 
used medications probably need not 
be discarded until the expiration date. 
Infrequently used MDVs, such as 
those on resuscitation carts, that are 
entered hastily without due attention 
to asepsis should be discarded after a 
single use. Increased surveillance and 
d o c u m e n t a t i o n of infections are 
needed, and special attention should 
be directed to MDVs, such as those 
containing insulin or lidocaine, that 
tend to be in use for prolonged pe
riods. 
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