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By Calvin M. Kunin, MD

The Drainage Bag Additive Saga

The cost of medical care has risen rapidly in recent
years due largely to the introduction of new and more
expensive technology and the need for skilled personnel
to manage the devices. Even the lowly catheter and its
drainage bag considerably influence medical care costs.
Despite their low unit cost, the overall expenditure by
hospitals for indwelling urinary catheter systems is con-
siderable. Catheters are used in about 10% of the over 30
million patients admitted to acute care hospitals in the US
each year. The urinary catheter is the leading cause of
hospital-acquired infections. It accounts each year for
thousands of episodes of gram-negative bacteremia and
sepsis, infections of the bladder, kidney, prostate and adja-
cent structures as well as metastatic infection often to the
vertebrae. These infections produce considerable human
suffering and generate large expenditures for diagnostic
procedures and antimicrobial therapy and they prolong
hospital stay.!-2

Because of the great importance of catheter-associated
infections it is tempting to adopt measures which promise
to improve catheter care, even before they are proven to be
effective in well-designed clinical trials. The hospital
infection control officer has the key responsibility in his or
her institution to evaluate critically the claims made for
each method and to make appropriate recommendations
to the medical staff and hospital administration. A simple
matter such as whether or not to add antibacterial com-
pounds to urinary drainage bags may greatly reduce or
increase hospital costs depending on whether or not it is
effective.

Catheter drainage bags can become contaminated by
bacteria entering the drainage port when the bags are
emptied, or upon breaking the junction of the catheter
and drainage tube. Bacteria can also be passed into the
bag from colonized bladder urine. It would appear rea-
sonable to try to prevent contamination of the system by

From the Department of Medicine, The Ohio State University, Columbus,
Ohio.

Address reprint requests to Calvin M. Kunin, MD, Pomerene Professor of
Medicine, Department of Medicine, The Ohio State University, Rm M110
Starling-Loving Hall, 320 W. 10th Avenue, Columbus, OH 43210-1240.

INFECTION CONTROL 1985/Vol. 6, No. 7

https://doi.org/10.1017/50195941700061713 Published online by Cambridge University Press

adding an effective and nontoxic antimicrobial com-
pound to the drainage bag. This would hopefully
provide a barrier, in addition to closed drainage, to pre-
vent bacteria from ascending from the drainage bag into
the bladder and might prevent cross-infection among
patients. The concept of adding disinfectants to drainage
bags is not new. More than 55 years ago Dukes added
a mercurial to the collection bottle in a closed drainage
system.? More recently, encouraging reports appeared
which claimed that the frequency of bladder bacteriuria
was reduced in catheterized patients by addition to the
drainage bag of hydrogen peroxide or povidone iodine
or chlorhexidine.*-¢ Based on the results of some of these
studies, a system for instilling hydrogen peroxide into
drainage bags became available commercially in this
country.

There is strong evidence, however, that addition of anti-
bacterial substances to urinary drainage bags is not effec-
tive. Several well-controlled trials demonstrate con-
clusively that adding hydrogen peroxide or chlorhex-
idine to drainage bags does not prevent acquisition of
catheter-associated bladder bacteriuria.”8 The report by
Sweet et al, in this issue, using somewhat different meth-
ods to assure that catheters have been in place for 5 days or
longer, confirms these reports.

It is not difficult to understand why this apparently
rational method does not work. The reasons are that
aseptic closed drainage prevents colonization of the
drainage bag and subsequent ascending infection for
about the first week or two after a catheter is inserted into
the bladder. Thereafter a second mode of colonization of
the bladder urine becomes increasingly more important.
This is due to entry into the bladder of bacteria which
colonize the intraurethral sheath around the catheter.
Enteric gram-negative bacilli, enterococci and Staphylococ-
cus epidermidis, which grow well in urine, begin to colonize
the catheter surface and enter and multiply in the bladder
urine. Persistent infection is aided by the continued pres-
ence of the catheter which acts as a foreign body and
reservoir of bacteria.

In studies conducted with McCormack some years
ago,? 1 found that colonization of the drainage bag
occurred in most cases at about the same time in urine
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collected from both the catheter and bag. This observa-
tion suggested that in the presence of closed drainage,
bladder bacteriuria was acquired from some route other
than ascent from the bag. Schaeffer noted also that the
drainage bag was not the source of acquisition of bac-
teriuria in patients cared for in a protected environment,
but was due to urethral organisms or break of the drain-
age system.!? Kass and Schneiderman had demonstrated
previously that bacteria can colonize the outside surface of
the catheter and migrate directly into the bladder.!! More
recently, Garibaldi and co-workers, and Daifuku and
Stamm have provided strong evidence that meatal colo-
nization followed by migration of bacteria around the
catheter accounts for acquisition of infection.!?:!3 We
examined bacterial colonization of catheters after they
were removed from patients as a means of sampling the
intraurethral flora.!* We were able to document the grad-
ual colonization of the urethra with gram-negative bacilli
and enterococci. Females became colonized more rapidly
than males. This corresponds to their earlier acquisition
of catheter-induced infections.

The “drainage bag additive saga” is one of many
instances in which well-meaning and apparently rational
measures in medical practice simply do not live up to
expectations. This is because bacterial biologic systems are
complex and baffle even the keenest minds. There is
considerable danger in introducing a new mode of prac-
tice before it has been subjected to adequate clinical trial.
No one gains. The manufacturer of the hydrogen perox-
ide system will have to remove the product from the
market or limit its claims substantially. The hospitals that
have purchased the product have spent their funds
unwisely. The major gains from this effort is that we have
learned a bit more about the mechanism of acquisition of
catheter-induced urinary tract infections and perhaps will
be more cautious in accepting inadequately proven meth-
ods. Nevertheless, as Schaeffer suggests, there still may be
a place for a truly effective antibacterial barrier to prevent
cross-infecton from contaminated drainage bag urine
among patients in crowded hospital units.!® This might
reduce the mini-epidemics of nosocomial multi-resistant
bacteria.!316 A compound more active than hydrogen
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peroxide, possibly chlorhexidine, will be needed for this
purpose. Based on the well known ability of bacteria to
develop resistance, even this approach may be short lived.
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