[image: image1.jpg]A NEW SAFE SIMPLE CONNECTION SYSTEM FOR CAPD

BUONCRISTIANI U., BIANCHI

P.x, COZZARI M., CAROBI C

QUINTALIANI G., BARBAROSSA D.

Dialysis Unit, Institute of Infectious

Perugia Italy

Experlence over the past few years has largely
proven the efficiency and clinical validity of peritoneal
dialysis (P.D) in the long term treatment of chronic
uremia, especially using a néw schedule, continuous
ambulatory peritoneal dialysis (CAPD)

Unfortunately, a high' risk of peritoriltis due to @
number of potentially contaminating acts (i:e. the
connaction of the cathetet to bags with fresh solution
four times a day) still prevents broadar diffusion of
this promising treatment.

In order to render the technique simpler and safer
a completely new connection

we have studied
system

DESCRIPTION OF THE SYSTEM. This system
consists of a short «Y» of shaped three line tube,
which is directly connected to the catheter at one
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side, and is closed by means of two simpl
the other ends
A ciamp s mounted at each branch (Fig. 1)
Betwean exchanges. the connection set is kept full
of  sterilizing solution, with the branch (o the catheter
closed by the clamp.

When a new exchange begins, the cap is removed
fram the inflow branch, which is then connected to the
bag containing the fresh dialysing solution

The bag has an extension long enough to allow a
direct connection to the «¥» connactar, obviating the
need of a second set.

The bag extension is kept clamped for 2-3 minutes
During this time, the sterilizing solution filling the «Y»
connector ‘acts on the connection site, killing the
bacteria that could eventually contaminate it
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[image: image2.jpg]In the meantime, the patient removes the cap from
the end of [he out-flow branch and connects it to the
disposable outflow set (Fig. 1) The clamps on the
oitflow. branch and ihe bag extension are then
opened, flushing the «Y= connector with the first
40-50 ml of dialysing solution. This flush will remove
both the dead bacteria and the sterliizing solution

Then, by closing the cilamp on the in-flow branch,
the fluid already present in the abdomen is dischar-
ged, providing for an additional flushing of the con-
nector «

Only when the abdomen (s emply. the out-flow
clamp is closed and fresn solution is infused Into the
peritoneal cavity,

When the bag is emply, the clamp on the catheter
branch is closed and about 20 ml of the sterilizing
solution are injected into the bag. This Is used for
flushing and replenishing the «Y» connector, which is
then clamped at both out-flow and in-flow. extremities
The bag and the out-flow extension are then di-
sconnected and fie caps are left in place untll the
next exchanye. :

EXPERIMENTAL DATA. In order to contral the
efficiency of this system, we experimented in vitro and
in animals: 1) the efficacy of the disinfectant: 2) the
eventual negative effect of the glucose solution: 3) the
effect of the fiushing «per se» in reducing the bact-
erial count, 4) the effectiveness of the system («Ys
connector + fiushing + sterilizing solution) in blocking
induced contamination; 5) the potentlal toxic effect of
the solution injected into the peritoneal cavity,

1) EFFICACY OF THE DISINFECTANT. The di-
sinfectant resulted very active, even at low concentra-
tions (2-5 %) and after a very short exposure
(60"-30") against & broad spectrum of pathogens.
Experimental data are furnished in detail elsewere.

2) EFFECT OF THE SOLUTION CONTAINING GLU-
COSE ON THE DISINFEGTANT. The reducing power
of this solution decreases the effectiveness of the
sterilizing solution only when the dilution is Figh and
the contact ime sufficiently long. Using the sterilizing
solution undiluted or at & 50% concentration as in our
«Y= connector and with only minimal residual traces
of the giucose solution, this problem is [nexistent as
the sterilizing power will remain the same even after
24 hours.

3) EFFECT OF THE FLUSHING <PER SEs IN
REDUCING THE BACTERIAL COUNT. Our aim was to
test whether lavage with dialysis solution would sterill-
ze @ calhieter-sack connection which had praviously
been intertionally contaminated with living bacteria
and to determine the amount of solution required for
this purpose.

The «Yu-shaped connector (Fig2). «Aw is the shd
1o be connected with ine solution sack (most likely
stte of ‘contamination); «Bw is the ety to the peri-
toneal catheter and «C» is the draning exit. .1 ml of
1105 suspension from a 24:hour culture of Pseudo-
monas-aeruginosa (titer: 2x10'0 bacteria/mi) was put
in A (approximately 2x10% bacteria). Atter closing B. 5

mi of a 1.5% glucase solution were flushed into A
using & syringe and then racovered thiough C in a
tube; 1 mi from this tube was then seeded in 5% Mac
Conkey agar (plate A); another .1 ml was added to
9.8 ml of saline solution and from this .1 ml was
seeded In Mac Conkey agar 5% (plate B). Al
remaining lavage liquid was then put into a tube
containing 10 mi of tryetic soy broth (tube 1). After a
30 ml blank lavage with glicose solutiofi (no collec-
tion of liquid) the test was repeated (plales A', B' and
lube 2). After 2 additional 30 ml lavagss with no
collection. & mi lavages were collected and sesded
as detailed above (plates A", A", BY, B, tubes 3.4).

to - from
the Catheter

After the fourth test, blank lavages, using 55 ml in
place of ihe usual 30 mi, were repeated 4 times. Atter
these lavages, 5 additional m! of liquid were recove-
red from C and seeded in broth (tubes 5,6,7.8) for &
total of 350 ml.

After closing C. & additional mi of lavage liquid
were obtained from B and seeded in broth (tube 9) to
determine the residual presence of bacteria on the B
arm of the «Y».

Both tubes and plates were incubated at 37" G for
48 hours. The broths were subgultured in a solid
medium which was further Incubated for 48 hours at
37° C. The results show that the 20 colonies growing
in plate A correspond to 20 bacteria in .1 ml of the
seeded solution, which In turn corresponds to 1000
bacteria considering that 5 ml of glucose solution
were employed in first lavage. Since the original
contamination was 2000 bacteria, the first 5 ml flu-
shed out up 1o 50% of the celis (Tab.1)

Only 1 colony was found in plate B; since the
initial seeding in this plate was diluted 100-fold as
compared to A the result indicates the acouracy of
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[image: image3.jpg]this technique, The mathematical prevision was .2
colonles, or, in practice, either O or 1, as was, In fact,
the case

In plates. A, A" and conseguentely in B and B"
there was no bacterial growth, whereas in tubes 2
and 8 and the consequent iransplants in agar, there
was some growth of Pyocyaneus. In both cases,
therefore, the 5 mi of glucose solution contained less
than 10 bacteria/ml, There was no growth in tube 4,
demostrating that 110 ml of lavage are enough to
destroy a contamination of 2000 bacteria.

Lack of growth in tube 9 shows that no bacteria
were present in the arm B of the «Y».

TAB. |
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Effectivoness _of simple fushing with dialysigy solution in

Cauntaracting an intentional contaminatian with 2 10° fiving bacteria.

4) EFFECTIVENESS OF THE INTEGRATED
SYSTEM, (FLUSHING + CONNECTOR + DISINFEG-
TANT). To test whether filling the «Y» with a di-
sinfectant would destroy contamination in A during
the connection of patient's catheter-sack, we simul-
ated the event «in vitron.

Atter filling the Y-shaped connection with undiluted
disinfectant, with B and C closed (Fig. 2), .1 ml of a
1:10% dilution of & suspension containing 2x10'°
Pseudomonas aeruginosa/ml [approximately 2x10%
celis]) was flushed into A. After 5 minutes, A was
reopened and flushed with 5 ml of a 1.5% glucose
solution and the liquid was recovered fram C (with B
closed) into a tube containing tryptic soy broth (fube

)

Atter a 15 ml blank lavage, an additional 5 ml
lavage was collected and treated as above (tubs 2)
The entire procedure was then repeated twice (ubes
3.4)

The blank favages, especially the first, were meant
to eliminate the disinfectant entiraly (at least, In tube
2]

After closing C. two 5 m| samples were obtained
from B and putin tubes containing tryptic soy broth
(tubes 5.6).

The ‘entire experiment was then repeated with the
following variations: a) a solution of amine acids was
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run through the Y. connection to simulate the passage
of abdominal liquid containing preteins and amino
acids which could leave a film on the tube; b) as the
volume of the disinfectant used ta fill the cannection
was, al times, greater than its capacity, there was, in
fact, a flushing out of most of the amino acids present
in the connection; ¢) the solutions of glucose (5 ml
each) used for lavage were collected (withoul pre-
vious flushing of the connection) in 30 test tubes
containing broth:

The tubes were incubated for 48 hours at 37°C. The
solutions were then transfefred to dishes containing
solid agar and incubation was continued al 37'C.

Table Il shows that a preliminary filling of the
connection with undiluted disiniectant results in the
elimination of 2x105 bacteria (100 times more than in
the previous experiment, as reported in Tab. |) and
lavage with glucose solution does not influence the
resulfs.

TAB. Il

GROWTH

Tube INBROTH
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Bactericidal affect of ihe undiuted disintectant filing connaction on an
exprasaly Induced contamination wilk 2 - 10° baclaria

When the experiment was repeated afier llushing
the «¥» connection with amino acids. there was no
bacterial growth sither in the broth or in the agar.

A lavage, however, which might in itselt remove a
possible cantamination, is advisable if anly to slimina-
te traces of hypochlorite which may gain entry inta
the peritoneal cavity.

The B and C arms of the «Y» are subjected to a
turther lavage of at least 2000 mi, with the liguid
already in the peritoneal cavity. This assures comple~
te remaval of disinfectant traces as well as Incraasing
sterllity standards as outlined in the expefiment de-
scribed in paragraph 3 tab. |
5) POTENTIAL TOXIC EFFECTS OF INTRAPERITO-
NEALLY ADMINISTERED DISINFECTANT. Experim-
ents in animals, more extensively reportéd slsewere
failed to reveal any topic or systemic toxic effect,
even after prolonged administration of the disinfect-
ant, both in hypatonic and [sotonic conceritrations.

The safety of this procedure for disinfection of the
«Ya connector between exchanges, is even more
‘evident when we consider that the maximal intraperit-
oneal concentrations resulting from errars in pre-
paration are far lower, due to diluuon’ by intraperito-
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CLINICAL TRIAL. The clinical trial, which involved
11 patients for periods varying from 1 to 7 months,
with a cumulative duration of 37 patient-months, is not
sufficiently. comprehensive: to. permit. definitive con-
clusions on the efficacy of the system In the pre-
vention of infections originating externally, although,
up to now. it has been entirely successful.

The system has proved to be simple, practical and
advantagsous for patients, wha greatly appreciate the.
elimination of formerly indispensable and ever-
present bag

DISCUSSION. The mathematical models and the
first clinical results clearly indicate CAPD as the most
efficient way of removing uremic toxins.

This. in addition to the economical and logistic
aspects, suggests that CAPD is the ideal treatment for
chronic uremia. Nevertheless. 2 wider diffusion of this
technique is discouraged by fhe incidence of peri-
tonitls, still high in spite of the use of complicated
preventive systems, such as that proposed by
Oreopoulos  which  reduces the  potentially
contaminating acts to only four a day. A major weak
point is the flow ‘of the solution, after an eventual
contamination. down to the peritoneal cavity, where
the bacteria will remain undisturbed for 6 to 8 hours.
As a consequence, the incidence of peritonitis has
remained unacceptably high. Moreover, this system
requires much atiention and obliges patients to wear
a bag permanently, which limits the feasibility and the
acceptance of this technique. ‘Consequently, many
variants have been introduced in order to improve the
connection syster, but up fo now the ideal solution
has not yet been found. Most variants act before
potential contamination, reducing but not completely
eliminating its incidence and any contamination which
oceurs inevitably leads to a peritoneal Infection.

On the contrary, ‘our system, acting after poteritial
contamination, completely eliminates the risk of
peritonitis. In fact, any bacteria present in the
connection site are exposed lo the action of the
hypogchloric acid coming up from the «Y» connector
and are kiled In less than one minute. The di-
sinfectant can be used at this moment and leve!
because it will be washed out of the system before
intraperitoneal infusion of the fresh solution.

Mareover, the flushing of the «Y» connectot is more
ar less effective «per sen in decreasing the conta-
mination risk.

Lastly, the discharge of the abdomen fluid after the
connection, is an additional two liter flush.

The efficacy of the disinfectant is fully maintained
even with 7% dilution in solutions containing glucose:
but in the «Y» connector it can be used practically

undiluted.
The use of this disinfectant, which has proven to be

innacuous even at concentratlon up to 5%. can in no
way be dangerous with this system.
Even In the case of mechanical failure or human

ertor, il the few mi of disinfectant filing the «Y» flow
down in 1o the peritoneal cavity, they will be diluted
up 1o 2-3%.

Gloves are no longer needed, nor excessive hand
washing.

I conclusion, 'we have found this system to be
easy, safe, cheap and pratical, and we think it may
soon change peritonieal dialysis from a selective
treatment to a universal one.

Reprint raquesta to Buoncristiani U, M.0. Dialysis Unit, Ragionsi
Hospital and Univarsity of Perugla. Perugla, Italy.
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