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Sterile Peritonitis with High-Dose Amino 
Acid–Containing Peritoneal Dialysis 

Solution in Children

In children on peritoneal dialysis (PD), peritonitis is 
mainly a result of infectious causes (1). However non
infectious causes of peritonitis are recognized. Cloudy 
PD effluent can be attributed to either cellular or non- 
cellular constituents of peritoneal fluid. Polymorpho-
nuclear leukocytes may be increased because of either 
intra- or juxta-peritoneal inflammation, or drug-induced 
chemical peritonitis. Increased eosinophils often repre-
sent a response to intraperitoneal (IP) air or an allergy 
to a component of the dialysis system (2).

Amino acid (AA)–containing PD solutions are used to 
improve protein nutrition status, particularly if low protein 
intake is a cause of the malnutrition in malnourished PD 
patients (3). In some adult studies, a significant improve-
ment in nutrition was reported in patients on continuous 
ambulatory PD when 1 or 2 exchanges were replaced with 
1.1% AA-containing solutions. In children, AA-containing 
PD solutions have also been shown to be safe and as effec-
tive as glucose-based solutions in achieving ultrafiltration 
and clearances (4). Similarly, the long-term combined 
administration of glucose- and AA-containing PD solutions 
in pediatric patients on automated PD (APD) has recently 
been reported to result in a marked positive nitrogen bal-
ance (3). Minor episodes of nausea, vomiting, or unspeci-
fied gastrointestinal symptoms have been reported with 
the use of AA-containing PD solutions, episodes that were 
dose-dependent. Use of the combined regimen was also 
associated with an increase in serum urea and a mild de-
gree of metabolic acidosis (3). Solutions of 1.1% AAs were 
used in a single long daytime dwell in children on APD; the 
glucose-based solutions were used for night exchanges 
(5). Solution with AAs was also used as 25% – 40% of 
a mixed solution also containing glucose-based fluid in 
overnight exchanges for children on APD (6).

In this short communication, we report an unexpected 
finding of sterile peritonitis in children on APD who used 
a combined AA and glucose PD solution.

METHODS

We used a combined AA and glucose PD solution in 
7 children (5 girls, 2 boys) as part of a study aimed at 
treating malnutrition in children on PD. Their mean age 
was 11.33 ± 3.7 years, and their mean duration on PD 
before the study was 15 ± 0.8 months. During the study 
period, children received hourly APD cycles for 10 hours 
using a mixture of a manufactured 1.1% AA-based solu-
tion and a glucose solution (1.36% or 2.27%) in a 1:1 
ratio. White blood cells (WBCs) were checked regularly 
in the PD effluent as part of the monitoring during the 
study. Children were studied for 12 months.

RESULTS

We observed a rise in WBCs to more than 100/mL in 
the PD effluent in 5 children (71%) after a mean duration 
of 7 ± 1.4 months (range: 6 – 9 months) from the time 
the AA mixture was started (Table 1). The rise in WBCs 
was observed during laboratory tests in asymptomatic 
patients. Cloudy PD effluent was not reported by any of 
the patients. The differential showed mainly monocytes, 
and the increased WBCs were not associated with a clini-
cal picture of peritonitis or an elevation in acute-phase 
reactants such as C-reactive protein or peripheral WBCs. 
All cultures were negative for bacteria and fungi. All 
the children were treated with IP antibiotics, with no 
improvement in the effluent cell counts.

In view of the lack of improvement, the catheter was 
removed in 2 children, who were temporarily switched to 
hemodialysis. In the first patient, the effluent cell count 
rose to 277/mL, and after 3 weeks of IP antibiotics, the efflu-
ent cell count reached 1750/mL. The catheter was therefore 
removed. In the second child, the effluent cell count rose to 
350/mL, and after 3 weeks of IP antibiotics, it increased to 
1215/mL. The catheter was therefore removed (Table 1).

We stopped the AA dialysate in 2 children, and their 
effluent cell count rapidly improved to less than 100/mL. 
In one child, the effluent cell count increased to 380/mL 
from 15/mL. No response was obtained with IP antibiotics 
for 3 weeks. The AA-containing solution was stopped, and 
after 10 days, the WBCs dropped to 62/mL and remained 
low. Similarly, the PD effluent cell count increased in 
the other child to 1110/mL from 100/mL. There was no 
response to 3 weeks of IP antibiotics. The AA-containing 
solution was stopped, and the WBCs dropped to 46/mL 
after 1 week and remained low.
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Only 3 children completed the study. One had a high 
effluent cell count of 311/mL with 75% monocytes, but 
spontaneously improved after few weeks. Another experi-
enced WBC increases to 86/mL (70% monocytes, 11% neu-
trophils) and 55/mL (78% monocytes, 15% neutrophils), 
but completed the study. The final child showed an effluent 
cell count of 0/mL – 2/mL throughout the study. We nev-
ertheless assessed the PD effluent by sending samples for 
WBC counts and cultures, all of which proved to be clear. 
However, we lack the facilities to measure endotoxins.

We observed no difference in the results of peritoneal 
equilibration tests conducted before the study started 
and after the study ended. Similarly ultrafiltration did 
not change before, during, or after the study. Mean Kt/V 
before the study was 2.04 ± 0.33; after the study, it was 
1.7 ± 0.78 (p = 0.32).

DISCUSSION

We observed asymptomatic rises in peritoneal WBCs 
in 5 of our patients, which unfortunately led to catheter 

removal in 2. Cell counts declined to normal in 2 other 
children after AA-containing solution was stopped, and 
counts declined spontaneously in the last child. To the 
best of our knowledge, no similar observations have 
previously been reported in PD patients.

Cloudy PD effluent because of noninfectious rises in 
cell counts of neutrophils, eosinophils, or monocytes has 
been reported because of visceral IP inflammation, endo-
toxin-contaminated PD fluid, allergic reaction, pharma-
ceutical administration, or IP irritation from blood or air 
introduced during placement of new catheter (7). Cloudy 
effluent has also been reported with varicella infection 
(8). The explanation for the rise in effluent WBCs in our 
patients might be chemical peritonitis, because the 
condition improved spontaneously after discontinuation 
of the AA-containing solution in patients 3 and 4. The 
doses of AA-containing solution in our study were also 
relatively larger (50% of APD fluid for 10 hours nightly) 
than those used in most previous trials (4,5), where the 
AA solution was administered as a single daytime dwell or 
in a lower concentration of 25% – 40% of total APD fluid 

TABLE 1 
Changes in Effluent White Blood Cell (WBC) Levels in the Study Patients

	Pt	 WBC counts during follow-up
	ID	 Month 0	 Month 2	 Month 4	 Month 6	 Month 8	 Month 10		  Month 12

	 1	 0	 5	 35	 1	 13	 277
							       (M 22%, N 75%, L 0%, E 3%)
							       →1750
							       (M 40%, N 20%,L 5%, E 27%)
							       → Catheter removal
	 2	 19	 16	 21	 16		  350
							       (M 42%, N 50%, L 2%, E 3%)
							       →1215
							       (M 57%, N 41%, L 0%, E 2%)
							       → Catheter removal
	 3	 3	 15	 15	 380	 46	 39		  73
					     (M 76%, N 17%,  
					     L 1%, E 4%)			 
					     AA fluid stopped			 
	 4	 15	 100	 252	 100	 45	 83		  37
					     (M 29%, N 14%, 
					     L 18%, E 39%)			 
					     → 1110	 		
					     (M 38%, N 27%, 
					     L 2%, E 33%)			 
					     AA fluid stopped			 
	 5	 10	 13	 311	 2	 3	 12		  3
	 6	 4	 8	 86	 25	 55	 20		  32
	 7	 0	 1	 2	 0	 0	 1		  0

Pt ID = patient identifier; M = monocytes; N = neutrophils; L = lymphocytes; E = eosinophils; AA = amino-acid.
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for 8 – 10 hours nightly (8,9). Allergy is unlikely, given 
that no eosinophilia was present and that the increased 
WBCs developed in most patients after 6 – 10 months 
of exposure. Intrinsic contamination of the PD solution 
with endotoxin is a possibility that cannot be excluded, 
because the endotoxin level in the PD solution was not 
measured. Contamination of PD solution with endotoxin 
has been reported as the cause of an outbreak of sterile 
peritonitis (10).

The reason that the increase in WBCs was observed in 
some children and not in others is unclear. The spontane-
ous improvement in one child is interesting, but the rise 
in WBCs was transient.

CONCLUSIONS

We report an asymptomatic rise in peritoneal WBCs 
in children dialyzed using relatively high doses of AA-
containing solution in APD. The AA dialysate provided 
effective small-solute clearance and ultrafiltration. We 
speculate that lower doses of AA-containing PD solution 
may be necessary, at least in children.
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Severe Hyperkalemia in a Peritoneal 
Dialysis Patient After Consumption  

of Salt Substitute

KEY WORDS: Hyperkalemia; salt substitutes; chronic 
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In normal individuals, potassium homeostasis is main-
tained very delicately, governed by the mechanisms of 
daily potassium consumption and renal excretion. Potas-
sium balance can be maintained even if potassium intake 
is slowly increased from 60 mmol to 500 mmol daily. By 
contrast, in end-stage renal disease patients receiving 
peritoneal dialysis (PD) treatment, the main driving force 
for the elimination of potassium is the diffusive gradi-
ent between blood and PD fluid. Peritoneal dialysis fluid 
contains no potassium, and a typical continuous ambula-
tory PD (CAPD) regimen of 8 L eliminates approximately 
40 mmol potassium daily, which is about the normal po-
tassium intake of Chinese adults in Hong Kong (1). Thus, 
CAPD patients rarely develop hyperkalemia with a normal 
dietary intake of potassium. In fact, they are susceptible 
to hypokalemia if they continue the low-potassium diet 
from their pre-dialysis period.
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