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CHALLENGES WITH
PERITONEAL DIALYSIS

FLUID EXCHANGE
NR. TIJJANI RAIMI



INTRODUCTION

•

•

•

Peritoneal dialysis is a type of dialysis that uses the
peritoneum as the membrane through which �uid and
dissolved substances exchange with blood

PD has equivalent e�cacy and comparable to IHD/
CRRT with regards to mo�ality and early recove� of
renal function

In low resource setting PD o�ers potential bene�t that
are hard to over look
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Contraindications of PD

•

•

•

•

•

•

•

Intra abdominal infection-TB peritonitis

Presence of hernia

Distended bowel loop

Features of peritoneal adhesion

Diaphragmatic peritoneal-pleural connection

Peritonitis/abdominal wall cellulitis

AKI in pregnancy
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PD FLUID

•

•

•

In low resource setting PD �uid is often reconstituted
using Ringers lactate and Glucose

DEXTROSE

2.5 L- 1.5% Dextrose

4.5L – 2.5% Dextrose

8.5L – 4.25% Dextrose

Bu�er; Lactate or Bicarbonate

In some case;
Potassium – added if patient have hypokalaemia

Insulin- added if patient is diabetes in some cases
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Types of Catheters

•

•

•

•

•

•

•

Best design catheter for PD should;

Give maximum in�ow and out�ow

Discourage infection

Types

Flexible catheter- Tencko�

Rigid catheter

Improvised; NG tube, rubber catheter, intercostal
drainage catheter
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CHALLENGES

•

•

•

•

•

•

 Slow dialysate in�ow and out�ow drainage, often
occurs when rigid catheters are used

Reposition the patient and check tubing and
catheter for kink

Flush the catheter with saline

Heparin solution can be use to �ush if clot or �brin
is present in the catheter

Hyperglycaemia due to added glucose

Add insulin to the dialysate as prescribed
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 CHALLENGES

•

•

•

•

•

•

Poor patient compliance – due to higher number of
connections disconnections and increase intra
abdominal pressure, hernia and PD leak causing
discomfo�.

Solution:

Patient education

Assessment of abdominal capacity

Reduce the volume of in�ow PD �uid

Use of appropriate catheter size

8



CONCLUSION

•

•

•

Long time outcome associated with PD are good

It is an e�ective alternative to HD especially in low
resource          setting

It is pa�icularly good in patients who are new to renal
replacement therapy and have less comorbidity.
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OBJECTIVES






To appreciate the magnitude of the infection

problems associated with PD catheter use

 

Highlight possible risk factors for PD Catheter

infections

 

Understand the diagnosis and management of PD

catheter associated infection (exit and tunnel and



OUTLINE















Introduction

Burden of PDAI

Spectrum of PDAI

Treatment of PDAI

Prevention

Summa� and conclusion

Questions and answers
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INTODUCTION I

•

•

•

•

•

The functionality of PD Catheter is key to e�ective PD

However, the use of PD catheter could be associated
with various complications

Broadly classi�ed as non-infectious and infectious PD
catheter complications

Non-infectious catheter complications – obstruction,
dislocation, leakage (30-40%)

Infectious complications – Exit Site Infection (ESI),
subcutaneous Tunnel I (TI) and Peritonitis (50-65%)
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INTRODUCTION

5

•

•

•

Exit Site Infection (ESI) and Tunnel Infection (TI) pose little
risks

 

However, the possibility of them leading to PD peritonitis
demands paying careful attention to them

 

It is  estimated that 12% of  cases of  ESI and TI result in
PD peritonitis.



RISK FACTORS FOR PDAI

•

•

•

•

•

•

•

•

•

ESI and TI are signi�cant risk factors for PD associated Peritonitis

Age, Family income, Education status, Poor hygiene

Hot and Humid Tropical climate

Type of PD catheter (1 cu� or 2 cu�s)

PD Catheter Technique (exit pre-sternal or abdominal)

Diabetes mellitus, hypoproteinemia

Type of  PD treatment - APD,

Types of PD solution (acidic PH and high glucose vs Neutral PH and low

glucose PD �uids)

Nasal carriage of bacteria (MRSA)

 

6



EXIT SITE INFECTION (ESI)

•

•

•

•

•

Approximately on-�fth of peritonitis is
associated with ESI

ESI is characterised by drainage of pus/blood
from the catheter exit and may be associated
with redness, tenderness, swelling and
overgrowth of granulation tissues in the acute
phase.

Chronic ESI may be associated with excess
granulation tissue and crust in addition to
redness and tenderness.

Incidence –One episode per 24-48 patient
months

ESI is predominantly caused by S. aureus and
Gram negative organisms pa�icularly
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PRESENTATION OF ESI

•

•

•

•

•

Grade 1 – Area of redness around the exit site

Grade 2 – Area of redness and small exudate
around the exit site

Grade 3 – Frank pus draining from the exit site

Grade 4 – Abscess at the exit site

Grade 5 – Redness, tenderness and subcutenous
swelling along the catheter length – Tunnel
Infection
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TREATMENT OF ESI

•

•

•

•

•

Staphyloccocus aureus – Flucloxacillin 250mg qds and
Rifampicin 600mg PO daily for 2 weeks

 

MRSA – Vancuomycin 30mg/kg IP once a week for 2-4 weeks

 

Staphyloccocus Epidemidis - Flucloxacillin 250mg qds  PO
10-14 days

 

Pseudomonas Spp – Cipro�oxacin 500mg b.d and/or Gentamycin
0.6mg/kg daily for 3 weeks

 

With topical antibiotic - mupirocin
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TUNNEL INFECTION

•

•

•

•

•

TI is infection along the PD catheter within the
subcutenous tissue

 

TI may be present as e�thema, edema, or tenderness
over the subcutaneous pathway but is often clinically
occult,

 

Incidence – 0.11 – 0.22 per patient year – clinical
diagnosis

                        - 0.35 per patient year  - USS diagnosis

 

Associated with PD peritonitis in 15 – 25% of patients

 

Treatment with appropriate antimicrobial based on
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OVERVIEW OF ESI & TI TREATMENT
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PERITONITIS 1

•

•

•

•

Peritoneal dialysis (PD)-associated peritonitis - In�ammation of the
peritoneal membrane and it is a serious complication of PD.

 

Leading cause of hospitalization, catheter loss and a risk of  death
among PD patients.

 

The overall rate PDAI is between 0.24 to 1.66 episodes per patient
year on dialysis

 

PD peritonitis usually has an excellent prognosis with resolution
within days but it can lead occasionally to the much dreaded
Sclerosing Encapsulated Peritonitis (SEP), if not promptly detected
and treated
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PERITONITIS 2

•

•

Although several organisms are involved in
causing PD associated infections (PDAI), coagulase
negative staphylococci (CoNS) appears to be the
most common

 

However, rare forms of  PD  infection, for example,
rapidly growing non-tuberculous mycobacterium
are associated with catheter loss (80%) and
signi�cant mo�ality (40%)
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PERITONITIS 3
•

•

1.

May be characterized by pain with or without
purulent PD e�uent

Diagnosed when at least two of the following are

present:

clinical features consistent with peritonitis, that

is, abdominal pain and/or cloudy dialysis

e�uent;

 

2. dialysis e�uent white cell count > 100/µL or > 

0.1 × 109/L (after a dwell time of at least 2 h), with > 

50% polymorphonuclear leukocytes (PMN);

 

3 positive dialysis e�uent culture
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TREATMENT OF PD ASSOCIATED PERITONITIS 15



INDICATIONS FOR PD CATHETER REMOVAL IN PD
CATHETER ASSOCIATED INFECTION

•

•

•

•

•

•

Catheter infection associated with peritonitis

Infection of the inner cu� of the catheter

Sepsis caused by catheter infection (rare)

Catheter infections not responding to prolonged
antibiotics

Recurrent infection (ESI, TI and Peritonitis)

Pseudomonas aeruginosa or Fungal TI or
peritonitis
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PREVENTION
•

•

•

In order to obtain a reduction of the complications, achieve
prolonged catheter duration and a better quality of  life for PD
patients, the surgical technique requires strict adherence to a
standardized procedure and a dedicated team

 

Action to decrease the risk of  PDAI should sta� in the pre-
catheter inse�ion phase – Patient Education, reduce nasal
carriage of bacteria, PD sta� training etc

 

 Improved diagnosis, increased awareness of causative agents
in addition to other measures will facilitate prompt
management of  PDAI and salvage of  PD modality
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SUMMARY 18











 PDAI is major problem among patients on PD

It is associated with poor outcomes (morbidity
and mo�ality) and a major cause of transfer to
haemodialysis

ESI and TI are risk signi�cant risk factors for PD
associated peritonitis

 Prompt diagnosis and treatment of PDAl is key
to a favourable outcome

Patient education and sta� training are
impo�ant aspects of prevention strategies
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