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Background

60yo Caucasian female, dialysis vintage 6 years presenting with signs of malnutritio
n, reduced appetite, poor oral intake, and chronic hypoalbuminemia  

indicative of reduced protein synthesis.1  Patient exhibited an aversion to meat which made it difficult for her to consume high biological value protein.

Medical history: ESRD, HTN, ETOH abuse, liver cirrhosis, anemia, protein calorie malnutritio
n, and plasma protein disorder related to liver disease.

Nutritio
n Prescription: ongoing nutritio

n counseling and oral nutritio
n supplementation of Boost pudding and glucose control shakes.

Intervention and Results

Intradialytic parenteral nutritio
n (IDPN) was initiated 7/24/23. Prescription 60g AA, 30g dextrose, total calories 343 kcal, Infuvite MVI,  

and potassium phosphate infused over 2hr and 45m.

The patient received IDPN for 306 days during which time there were no reports of intolerance, adverse events or therapy interruptions. Albumin  

improved from an average of 3.0g/dL at baseline to 4.0g/dL, normal albumin, at tim
e of discharge. During this time, the patient’s clinician made the following  

observations of outcomes and contributing factors:

 
 “She is eating better gaining weight and the team is happy  

  with her current status.”

 
 “She reported that she felt better in general once she  

  started IDPN. This made her more willing to continue the  

  IDPN long-term. I also tried to reinforce high protein food  

  sources with her that she liked.”

Conclusion

At tim
e of discharge from IDPN therapy, patient had returned to  

normal albumin levels which is associated with reduced risk of  

hospitalization and mortality.
2,3  Patient’s interdisciplinary team  

observed positive changes and were able to resume focus on oral  

intake to support nutritio
n needs without IDPN. Improved albumin  

levels and appetite are associated with the use of IDPN therapy.4,5   

IDPN is a non-invasive protein therapy that can help bridge the nutritio
n gap for hemodialysis patients unable to meet their nutritio

n needs through  

oral intake alone.
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*1,631eligible patients co
nsented and were eligible for the study. Clinically meaningful improvement is a

n increase of at least ≥0.2 g/dL.

IDPN  

WORKS FOR  

A DIVERSE  

HD POPULATION

 Mean dialysis duration 3.7 years 

 Median age 69 years old

 Equal distrib
ution of males,

 females, with diverse  

 racial, ethnical and  

 comorbid backgrounds 

IDPN  

IS EFFECTIVE

 Clinically meaningful  

 improvement in albumin  

 levels* were seen in 82.0%  

 of patients within 6 months,  

 and the average  

 improvement, was  

 0.330 g/dL

Median probability of reaching the albumin 

threshold(≥0.2 g/dL change from baseline): 

1.35 months fro
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Kaplan-Meier Curves for  

Albumin (within 12 months)

0  
2  

4  
6  

8  
10  

12

1.00

0.75

0.50

0.25

0.00

THE IDPN IMPACT STUDY  

is co
nsiste

nt with the findings  

from other research

 Gurlek et al: A 12-month observational 

 
study of 56 malnourished HD patients  

 
found a more robust sig

nificant  

 
improvement of albumin and SGA  

 
scores with the use of IDPN with or  

 
without oral nutritio

n supplementation  

 
(ONS) when compared to groups 

 
receiving only ONS or only  

 
nutritio

n counseling(5) .

 Kittiskulnam et al: 6-month prospective
  

 
study of 38 malnourished HD patients  

 
found significant albumin improvement  

 
and sustained improved appetite in the  

 
IDPN group compared to controls(6) . 

 
Average albumin improvement in the 

 
IDPN group was 0.3g/dL.

 Marsen et al: 16-week prospective
  

 
study of 107 malnourished HD patients  

 
found significant improvement in  

 
prealbumin and SGA scores in the  

 
IDPN group compared to controls(7) .
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 Analysis, 
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Malnutritio
n in Hemodialysis

Protein-energy malnutritio
n can occur in  

up to 54% of dialysis patients(1
) . Malnutritio

n  

is associated with increased hospitalizations,  

longer hospital stays, and higher hospital   

readmission rates(2) . 

Albumin is a readily available blood marker  

used to scre
en patients for possible  

malnutritio
n.  Albumin levels <3.5g/dL  

are associated with 2x increased risk of  

mortality. T
his ris

k grows as albumin  

continues to decline(3) .

Diagnosis of malnutritio
n can be confirmed by  

using tools va
lidated for dialysis: th

e 7-point  

Subjective
 Global Assessment (SGA) or  

Malnutritio
n Inflammation Score (MIS).

Combatting Malnutritio
n with IDPN

Assessing Malnutritio
n

NutriRite IDPN®

Custom 

Carbohydrate 

or  

Dextrose

+/- 

Lipids

Custom 

Amino 

Acids

A 5-year retrospective study evaluated  

2,270 malnourished in-center hemodialysis p
atients  

receiving Intradialytic P
arenteral Nutritio

n across  

1,039 dialysis c
linics in

 43 states and Washington, D.C.(4)

Improving albumin in increments of  

0.2g/dL has been connected to reduced  

risk of mortality and morbidity,  

and healthcare costs
(3) . 

NutriRite
®  Intradialytic parenteral nutritio

n 

(IDPN) is a
 non-invasive, precisio

n medicine 

infusion unique to HD providing protein, 

low dextrose, and lipids (as needed)  

to improve nutrient and calorie balance  

for malnourished HD patients.

IDPN  

IS SAFE

<8% of patients  

reported minor,  

treatable  

side effects
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BACKGROUND  

A recent retrospective analysis of  

ICHD patients fo
und an association  

between IDPN treatment and an  

average Alb improvement of  

0.3 g/dL.1 Since albumin is a stro
ng  

surrogate marker for hospitalization  

risk, it is
 reasonable to postulate  

that IDPN may reduce  

incident hospitalizations.  

Here, we present results of  

a retrospective analysis of  

hospitalization rates reported in a  

cohort of ICHD patients receiving  

IDPN compared to reported national  

averages in patients on hemodialysis  

(USRDS ADR).

METHODS

Group 1 consists 
of HD patients  

in the 2024 United States Renal  

Data System Annual Data Report  

(USRDS ADR) analysis.2

Group 2 included 1,069 patients  

who initiated IDPN between May 2018 

and April 2023 with a 3-month average  

baseline albumin <3.5 g/dL. 1Inclusion 

criteria: ≥12 months of IDPN treatment.  

Incidents of hospitalizations  

were recorded over 12 months.  

Hospitalizations per person-year (PPPY) 

were determined for both groups, the 

Incidence Rate Ratio (IRR) and  

Incidence Rate Difference (IRD)  

were calculated using MedCalc  

Software Ltd., version 23.4.3

RESULTS 

Group 1

Total of 380,266 incidents of  

hospitalizations reported  

and 250,961.22 PPPY.

Group 2

427 patients removed due to  

insufficient tim
e on IDPN, n = 642. 

Total of 300 incident  

hospitalizations reported  

and 642 PPPY.

Statistic
al analysis is

 presented  

in Table 1, there is a statistic
ally  

significant difference for both  

IRR and IRD between groups,  

p-value <0.0001.

Intradialytic Parenteral Nutritio
n Results in

 Significantly Lower Hospitalization Rate  

Compared to National Average in Hemodialysis P
atients: A

 Preliminary Retrospective Analysis
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CONCLUSION 

IDPN is associated with a threefold  

reduction in hospitalization rates in  

ICHD patients compared to the rate 

in national USRDS data, indicating 

that IDPN may be a potentially  

valuable treatment to avert  

hospitalizations in ICHD patients 

leading to reduced healthcare costs.  

Further research is warranted to  

detect other benefits of IDPN since 

there does not appear to be any  

significant risk
s to this tre

atment.

IDPN treatment associated  

with threefold reduction in 

hospitalization rates

p-value

95% Confidence 

Interval 

Incidence Rate Group 1 (USRDS ADR)

Incidence Rate Group 2 (IDPN)

Incidence rate difference (IRD)

Results

 
1.52 

1.51 to 1.52 
-

 
0.47 

0.42 to 0.52 
-

Incidence rate ratio (IRR)

 
1.05 

0.95 to 1.14 
<0.0001

 
3.24 

2.90 to 3.64 
<0.0001
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THE IDPN  
IMPACT STUDY

*1,631eligible patients consented and were eligible for the study. Clinically meaningful improvement is an increase of at least ≥0.2 g/dL.

IDPN  
WORKS FOR  
A DIVERSE  

HD POPULATION
	 Mean dialysis duration 3.7 years 
	 Median age 69 years old
	 Equal distribution of males,

	 females, with diverse  
	 racial, ethnical and  
	 comorbid backgrounds 

IDPN  
IS EFFECTIVE

	 Clinically meaningful  
	 improvement in albumin  
	 levels* were seen in 82.0%  
	 of patients within 6 months,  
	 and the average  
	 improvement, was  
	 0.330 g/dL

Median probability of reaching the albumin 
threshold(≥0.2 g/dL change from baseline): 
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THE IDPN IMPACT STUDY  
is consistent with the findings  

from other research

	 Gurlek et al: A 12-month observational	
	 study of 56 malnourished HD patients 	
	 found a more robust significant  
	 improvement of albumin and SGA  
	 scores with the use of IDPN with or  
	 without oral nutrition supplementation 	
	 (ONS) when compared to groups 
	 receiving only ONS or only  
	 nutrition counseling (5).

	 Kittiskulnam et al: 6-month prospective 	
	 study of 38 malnourished HD patients 	
	 found significant albumin improvement  
	 and sustained improved appetite in the 	
	 IDPN group compared to controls (6). 
	 Average albumin improvement in the 
	 IDPN group was 0.3g/dL.

	 Marsen et al: 16-week prospective  
	 study of 107 malnourished HD patients 	
	 found significant improvement in  
	 prealbumin and SGA scores in the  
	 IDPN group compared to controls (7).
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Malnutrition in Hemodialysis
Protein-energy malnutrition can occur in  
up to 54% of dialysis patients(1). Malnutrition  
is associated with increased hospitalizations,  
longer hospital stays, and higher hospital   
readmission rates(2). 

Albumin is a readily available blood marker  
used to screen patients for possible  
malnutrition.  Albumin levels <3.5g/dL  
are associated with 2x increased risk of  
mortality. This risk grows as albumin  
continues to decline(3).
Diagnosis of malnutrition can be confirmed by  
using tools validated for dialysis: the 7-point  
Subjective Global Assessment (SGA) or  
Malnutrition Inflammation Score (MIS).

Combatting Malnutrition with IDPN

Assessing Malnutrition

NutriRite IDPN®

Custom 
Carbohydrate 

or  
Dextrose

+/- 
Lipids

Custom 
Amino 
Acids

A 5-year retrospective study evaluated  
2,270 malnourished in-center hemodialysis patients  
receiving Intradialytic Parenteral Nutrition across  

1,039 dialysis clinics in 43 states and Washington, D.C.(4)

Improving albumin in increments of  
0.2g/dL has been connected to reduced  
risk of mortality and morbidity,  
and healthcare costs(3). 
NutriRite® Intradialytic parenteral nutrition 
(IDPN) is a non-invasive, precision medicine 
infusion unique to HD providing protein, 
low dextrose, and lipids (as needed)  
to improve nutrient and calorie balance  
for malnourished HD patients.

IDPN  
IS SAFE

<8% of patients  
reported minor,  

treatable  
side effects
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BACKGROUND  
A recent retrospective analysis of  
ICHD patients found an association  
between IDPN treatment and an  
average Alb improvement of  
0.3 g/dL.1 Since albumin is a strong  
surrogate marker for hospitalization  
risk, it is reasonable to postulate  
that IDPN may reduce  
incident hospitalizations.  

Here, we present results of  
a retrospective analysis of  
hospitalization rates reported in a  
cohort of ICHD patients receiving  
IDPN compared to reported national  
averages in patients on hemodialysis  
(USRDS ADR).

METHODS
Group 1 consists of HD patients  
in the 2024 United States Renal  
Data System Annual Data Report  
(USRDS ADR) analysis.2

Group 2 included 1,069 patients  
who initiated IDPN between May 2018 
and April 2023 with a 3-month average  
baseline albumin <3.5 g/dL. 1Inclusion 
criteria: ≥12 months of IDPN treatment.  

Incidents of hospitalizations  
were recorded over 12 months.  
Hospitalizations per person-year (PPPY) 
were determined for both groups, the 
Incidence Rate Ratio (IRR) and  
Incidence Rate Difference (IRD)  
were calculated using MedCalc  
Software Ltd., version 23.4.3

RESULTS 
Group 1
Total of 380,266 incidents of  
hospitalizations reported  
and 250,961.22 PPPY.

Group 2
427 patients removed due to  
insufficient time on IDPN, n = 642. 
Total of 300 incident  
hospitalizations reported  
and 642 PPPY.

Statistical analysis is presented  
in Table 1, there is a statistically  
significant difference for both  
IRR and IRD between groups,  
p-value <0.0001.

Intradialytic Parenteral Nutrition Results in Significantly Lower Hospitalization Rate  
Compared to National Average in Hemodialysis Patients: A Preliminary Retrospective Analysis

Maiya Slusser-Hogan1, Jamie Haight1, Mark A. Hardy2, Karin Hehenberger1,2 

1.Patient Care America, 2.Columbia University Vagelos College of Physicians and Surgeons

CONCLUSION 
IDPN is associated with a threefold  
reduction in hospitalization rates in  
ICHD patients compared to the rate 
in national USRDS data, indicating 
that IDPN may be a potentially  
valuable treatment to avert  
hospitalizations in ICHD patients 
leading to reduced healthcare costs.  

Further research is warranted to  
detect other benefits of IDPN since 
there does not appear to be any  
significant risks to this treatment.

IDPN treatment associated  
with threefold reduction in 

hospitalization rates

p-value95% Confidence 
Interval 

Incidence Rate Group 1 (USRDS ADR)

Incidence Rate Group 2 (IDPN)

Incidence rate difference (IRD)

Results

	 1.52	 1.51 to 1.52	 -

	 0.47	 0.42 to 0.52	 -

Incidence rate ratio (IRR)

	 1.05	 0.95 to 1.14	 <0.0001

	 3.24	 2.90 to 3.64	 <0.0001
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Background
60yo Caucasian female, dialysis vintage 6 years presenting with signs of malnutrition, reduced appetite, poor oral intake, and chronic hypoalbuminemia  
indicative of reduced protein synthesis.1 Patient exhibited an aversion to meat which made it difficult for her to consume high biological value protein.

Medical history: ESRD, HTN, ETOH abuse, liver cirrhosis, anemia, protein calorie malnutrition, and plasma protein disorder related to liver disease.

Nutrition Prescription: ongoing nutrition counseling and oral nutrition supplementation of Boost pudding and glucose control shakes.

Intervention and Results
Intradialytic parenteral nutrition (IDPN) was initiated 7/24/23. Prescription 60g AA, 30g dextrose, total calories 343 kcal, Infuvite MVI,  
and potassium phosphate infused over 2hr and 45m.

The patient received IDPN for 306 days during which time there were no reports of intolerance, adverse events or therapy interruptions. Albumin  
improved from an average of 3.0g/dL at baseline to 4.0g/dL, normal albumin, at time of discharge. During this time, the patient’s clinician made the following  
observations of outcomes and contributing factors:
	 	 “She is eating better gaining weight and the team is happy  
		  with her current status.”
	 	 “She reported that she felt better in general once she  
		  started IDPN. This made her more willing to continue the  
		  IDPN long-term. I also tried to reinforce high protein food  
		  sources with her that she liked.”

Conclusion
At time of discharge from IDPN therapy, patient had returned to  
normal albumin levels which is associated with reduced risk of  
hospitalization and mortality.2,3 Patient’s interdisciplinary team  
observed positive changes and were able to resume focus on oral  
intake to support nutrition needs without IDPN. Improved albumin  
levels and appetite are associated with the use of IDPN therapy.4,5  
IDPN is a non-invasive protein therapy that can help bridge the nutrition gap for hemodialysis patients unable to meet their nutrition needs through  
oral intake alone.
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Malnutrition and hypoalbuminemia occur in 30%-50% of people receiving peritoneal dialysis (PD) treatment and is associated with poor quality of life and  
poor health outcomes including increased risk of peritonitis, septicemia, pneumonia, and hospitalizations. Evidence suggests improving albumin levels by  
0.1g/dL to 0.2g/dL can reduce the frequency of malnutrition-related challenges.

Intraperitoneal nutrition (IPN)  
is a unique form of  
peritoneal dialysis (PD)  
solution designed to  
help correct malnutrition.  
IPN uses a combination of  
amino acids and dextrose to  
maintain ultrafiltration while  
allowing amino acids to  
infuse during the dwell time  
to improve protein synthesis  
and replace protein lost  
during PD. IPN is commonly  
provided as a once daily,  
one-for-one replacement of  
a standard dialysis solution  
in the patients PD regimen. 

Thirteen patients on  
automated PD who started  
on IPN therapy in 2021 were  
randomly selected and  
albumin was compared from  
baseline to measurements  
at month 3 and month 6 of  
IPN therapy. A t-test was run  
and found the results to be  
statistically significant at  
both 3 and 6 months, 0.002  
and 0.0004 respectively.

Intraperitoneal Nutrition Associated with Improved Albumin Levels  
in Malnourished Patients on Peritoneal Dialysis

Diabetes	 11 (84.6%)
Hypertension	 11 (84.6%)

Anemia	 10 (77%)
Gastroparesis	 2 (15.4%)
Liver cirrhosis	 1 (7.6%)
Chronic wound	 2 (15.4%)

Medical history

5L, 50g AA, DE 2.5%	 2 (15.4%)
6L, 60g AA, DE 1.5%	 5 (38.5%)
6L, 60g AA, DE 2.5%	 6 (46.2%)
Results	 Albumin (g/dL)

Pre-IPN Mean	 3.00 ± 0.53
3 Month Mean	 3.35 ± 1.1
6 Month Mean	 3.38 ± 0.90
Mean Change at 6 Months	 0.38 ± 0.95

IPN Formulation

Albumin trending <3.5g/dL	 8 (61.5%)
Albumin trending <3.5g/dL and  
weight loss ≥5% over 3 months	 4 (30.7%)

Albumin trending <3.5g/dL and BMI <20	 1 (7.7%)

Reason for IPN Referral

866-348-0441 • pcacorp.com

Mean age	 62.3 years  ± 50 years
Mean dialysis vintage*	 10.5 months  ± 16 months
Sex, female	 8 (61.5%)

Baseline Characteristics N (%)

*Based on 9 records, 4 patients dialysis vintage could not be determined

PD results in varying protein losses and has common side effects  
resulting in diminished appetite and poor oral protein intake, leading  

to malnutrition. Malnutrition contributes to poor quality of life and  
costly adverse health outcomes for patients. IPN provides a  
non-invasive, low burden option to help correct malnutrition.

Slusser, Maiya:
Intraperitoneal Nutrition Associated
with Improved Albumin Levels
in Malnourished Patients on
Peritoneal Dialysis [PUB413]
J Am Soc Nephrol 35, 2024: Page 1326.

Change in Albumin Over 6 Months on IPN Therapy:
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Background 
A 68-year-old medically complex male patient requiring complete  
assistance with all activities of daily living with ESRD due to diabetes  
and hypertension, hyperparathyroidism due to renal insufficiency,  
gastroparesis due to diabetes, cardiomyopathy, peripheral arterial  
occlusive disease, left below knee amputation, hypoalbuminemia  
and chronic right foot wound. Patient’s albumin three-month average  
prior to IPN was 2.6 g/dl. Most recent normalized protein nitrogen  
appearance (nPNA) before IPN therapy was 0.65 g/kg/day. Despite  
attempts to increase oral intake, patient was unable to consume  
enough daily amounts of protein / calories needed to meet wound
healing needs and Kidney Disease Outcome Quality Initiative (KDOQI)
recommendations of serum albumin for maintenance PD patients.
IPN therapy was initiated on 2/12/19 per dietitian and nephrologist.

Results 
After 3 months of IPN, serum albumin increased 19%. After 6 months, serum
albumin increased 27% when compared to the 3-month average prior to
therapy. Normalized protein nitrogen appearance increased 48% in month 3
and 32% at the end of 6 months. Improved nutritional markers and improved
patient energy / well-being are positive outcomes that indicate additional
research needs to be done on PD patients with diabetes, chronic wounds  
and hypoalbuminemia to determine future impact on wound healing.

Methods 
Patient labs / medications were submitted monthly by clinic and  
monitored routinely by physician and pharmacy, as well as monitoring  
patient for any signs of intolerance while using IPN. Patients CCPD  
regimen is Dianeal Low Calcium 1.5% Dextrose, four cycles of 2500 ml  
fill volume with dwell time of 1 hour 54 minutes. Last fill of 2000 ml  
with 4-hour dwell. Midday exchange of 2000 ml with 4-hour dwell.  
Total volume 14 liters: (cycler 12000 ml plus midday 2000 ml).  
Patient’s transport type is Low Average. 

Patients CCPD regimen for IPN therapy - IPN recommendation  
was submitted and approved by nephrologist to replace midday  
exchange (4 bags per week) with IPN formula Dianeal Low Calcium  
1.5% Dextrose with 30 grams of amino acids 20% in a 2000 ml  
Ultrabag to be administered by caregiver as directed via midday  
exchange to dwell for 4 hours. At the request of the RD, 30mls  
of Liquacel oral nutrition supplement was initiated.

Conclusions 
Patient responded positively to IPN therapy added during a midday  
exchange 4 times per week. Despite the chronic foot wound with  
exposed necrotic bone requiring increased need for protein, the patient  
demonstrated marked improvements in serum albumin and nPNA levels with  
no reported side effects or complications. In addition, clinic PD RN reports  
that patient has “made good progress, has more energy and is more alert”.  
Improved nutritional markers and improved patient energy / well-being are  
positive outcomes that indicate additional research needs to be done on  
PD patients with diabetes, chronic wounds and hypoalbuminemia to  
determine future impact on wound healing.

Peritoneal Dialysis Patient with Marked Improvements in  
Nutritional Markers Despite Foot Wound with Necrosis  
of Bone While on IPN Therapy 
By Araujo, Andrew T., Patient Care America

Dec - 18     Jan - 19     Feb - 19     Mar - 19    Apr - 19     May - 19     Jun - 19     Jul - 19      Aug - 19

                         Nov - 18                          Feb - 19                             May - 19                           Aug - 19

Start of care
February 12, 2019

Start of care
February 12, 2019

December 10, 2018	 2.5g/dl

January 17, 2019	 2.6g/dl

March 11, 2019	 2.9g/dl

April 17, 2019	 3.1g/dl

May 13, 2019	 3.2g/dl

June 7, 2019	 3.0g/dl

July 11, 2019	 3.0g/dl

August 23, 2019	 3.3g/dl

November 1, 2018	 0.63g/kg/day

February 6, 2019	 0.65g/kg/day

May 13, 2019	 0.96g/kg/day

August 23, 2019	 0.86g/kg/day

	 Date	 Albumin

	 Date	 nPNA-PD
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Average Change in Albumin Over 12 Months
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Liver cirrhosis is associated with an increased  
risk of protein-energy malnutrition, poor quality  
of life, and increased healthcare burden. For 
people on dialysis with comorbid liver cirrhosis, 
meeting nutritional needs can be difficult due to 
loss of appetite, decreased functional capacity,  
and increased metabolic demands leaving them 
especially vulnerable to the development of  
protein energy wasting (PEW) and increasing  
morbidity and mortality risk.

Research has indicated that parenteral nutrition  
can be utilized to combat PEW in nutritionally  
compromised patients with liver disease.  
Dialysis patients have access to a unique and  
non-invasive form of parenteral nutrition (PN)  
via Intradialytic Parenteral Nutrition (IDPN)  
which is able to deliver a combination of amino  
acids, dextrose, and lipids as needed through  
the dialysis access site while the patient  
receives hemodialysis (HD) treatment.

Intradialytic Parenteral Nutrition Positively Impacts Albumin  
in Hemodialysis Patients with Cirrhosis
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Albumin levels steadily rose and stabilized over the 12-month period:
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8 HD patients were observed over the course of IDPN treatment for 12 months:
Demographics		  Pre-IDPN Mean	 12 Month Mean	 Mean Change
4M, 4F				  
Mean age 63.4 years		
Mean Dialysis Vintage 3 years	 	

3.09 ± 1.3 3.46 ± 1.5 0.37 ± 0.97Albumin 
Level (g/dL)

Special thanks to Maiya Hogan, MS, RDN, CD, CNSC who supported, encouraged, guided and contributed to this poster.

CONCLUSION: A t-test was run to compare albumin prior to initiation of IDPN therapy and at 12 months. The  
improvement of albumin was found to be statistically significant (p value 0.001). IDPN may be a valuable tool in  
combatting PEW and the related negative effects in patients with comorbid end stage renal disease and liver cirrhosis.



Personalized Intradialytic Parenteral Nutrition  
Associated with Resolution of Hypoalbuminemia in Hemodialysis Patients 

Maiya Hogan1, Karin Hehenberger1, Patient Care America, Pompano Beach, FL  • Funding Source: Baxter Inc.
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Intradialytic parenteral nutrition (IDPN) is a non-invasive, low-burden precision medicine infusion of protein and calories only available to hemodialysis (HD) patients 
and is intended to improve Albumin levels and mitigating the associated risk of chronic hypoalbuminemia.1-2 

Personalized IDPN formulations can provide high  
protein, on average 75-100g protein per infusion,  
given during the HD session, with only 30-40g  
dextrose, thus not a concern for hyperglycemia.

Here we observed 1157 patients initiating IDPN  
between May 2018 and April 2023.  
All patients were referred based on criteria established  
by the dialysis clinic, typically meaning  
an ALB <3.5g/dL, weight loss >5%, and/or  
BMI <20kg/m2 who were not responding to oral nutrition  
supplementation (ONS) and diet counseling.

All patients had 3 months of baseline ALB below  
3.5g/dL indicating chronic hypoalbuminemia.  
Patients were observed until they reached an  
ALB of ≥3.8g/dL or until they discontinued therapy,  
whichever occurred first. Baseline demographic and  
clinical variables were compared using two-sample  
t-tests for continuous variables and chi-square tests  
for categorical.

Over this observation period, 42% of patients achieved an  
ALB of 3.8g/dL or greater within an average of 7 months.  
Being above 70 years old, having an average baseline  
ALB <3.0g/dL and having fewer days on IDPN were each  
associated with not achieving normal Albumin levels.

HD patients with hypoalbuminemia who are not responding to diet counseling and ONS remain at high risk for morbidity, hospitalization, and mortality.1-2  
Kalantar-Zadeh et al postulated that if all dialysis patients experiencing hypoalbuminemia, defined as ALB <3.8g/dL, could return to normal ALB levels roughly  
10,000 lives could be saved annually.2 IDPN appears to be an effective intervention for these patients and supports their return to normal Albumin levels.

	 DEMOGRAPHIC 	  REACHED	 %	 SD	 DID NOT REACH	 %	 SD	 P VALUE 
		  ALBUMIN			   ALBUMIN 
		  3.8G/DL 			   3.8G/DL 

	 N	 487	 0.42		  670	 0.58		

	 Age	 67.21	 ±78y	 13.82	 70.26	 ±70y	 13.14	 0.000139706

	 Sex (F)	 244	 0.50		  335	 0.50		

	 Race							       0.620357519
Black or African American	 156	 0.32		  207	 0.31 

	 White	 147	 0.30		  191	 0.29		
	 Other	 184	 0.38		  272	 0.41 
	 Ethnicity	 56	 0.11		  75	 0.11		  0.680639539 
	 (Hispanic/Latino)

	 Dialysis Vintage	 3.09	 ±16	 4.02	 3.61	 ±20	 3.86	 0.314139529 
	 (Years)

	 Baseline 	 3.07		  0.30	 2.99		  0.32	 1.52452E-05 
	 Albumin Avg	

	 BMI	 27.1	 ±25.22	 19.87	 25.9	 ±44.23	 6.91	 0.161482241

	 Comorbidities							     
	 Diabetic	 351	 0.72		  484	 0.72		  0.951263627
	 Anemia	 321	 0.66		  441	 0.66		  0.973952941
	 Gerd/Reflux	 57	 0.12	 	 80	 0.12	 	 0.901724315
	 Hypertension/HTN	 368	 0.76		  492	 0.73		  0.412612178
	 IBS/IBD/Crohns	 2	 0.00		  5	 0.01		  0.477150249

	Therapy Hold (Y)	 87	 0.18		  324	 0.48		  0.916476974

	 Service Days	 417.13	 ±730		  344.74	 ±830		  9.59845E-10



Case Presentation 
56-year-old Caucasian male with ESRD  
beginning ICHD in February 2020 presenting 
with complex medical history including  
IgG4 disease with liver and possible  
renal involvement, poorly controlled  
IDDM s/p L BKA, chronic pancreatitis with 
chronic severe diarrhea, HTN, active MRSA  
in left stump, and severe malnutrition  
based on laboratory data, weight, BMI,  
and subjective report.  

Despite intensive dietary counseling from  
the clinic Registered Dietitian and prescribed 
oral nutrition supplementation (ONS),  
his nutrition status continued to decline  
and diarrhea had worsened by his 90 day 
assessment with 3 consecutive months  
average albumin/nPCR of 2.7/.64, BMI 18.8.  
Patient initiated Intradialytic Parental  
Nutrition (IDPN) therapy on July 21st, 2020.  
IDPN prescription as follows:  20% AA,  
70% dextrose to provide 75 gm protein,  
35 gm CHO, 419 kcal with total volume  
425 ml infused over 3 hours, 3 times weekly 
via dialysis access site. 

Along with improvements in albumin,  
nPCR, weight, and BMI patient reported  
improvement in appetite, PO intake and  
energy level. Even with 7 hospitalizations  
r/t poorly controlled DM and infections  
between 6/27/20 and 10/13/21, patient’s  
albumin remained >3.0.  Patient had no  
further hospitalizations since October 2021.

Discussion 
IgG4-related disease (IgG4-RD) is a  
fibroinflammatory condition that is not well 
understood.  The disease is characterized  
by two key features – lymphoplasmacytic  
infiltration and storiform fibrosis – which 
commonly develops in multiple organs.  
Roughly 15% of patients with IgG4-RD  
develop kidney involvement which can lead 
to the occurrence of chronic kidney disease 
(CKD) and ultimately kidney failure. It is  
unclear if this patients CKD developed in 
whole or in part due to the presence of  
IgG4-RD.  Nonetheless, due to multi-organ  
involvement it is likely patients with  
IgG4-RD are highly catabolic with complex 
nutrition needs.  Due to liver involvement in 
our case presentation, we expect challenges 
in adequate production of body proteins  
and yet patient was able to improve  
albumin levels.

In addition, the patient’s pancreatic  
insufficiency contributing to chronic diarrhea 
and likely malabsorption made it difficult  
to adequately meet nutrition needs with  
PO intake alone.  Coupled with the catabolic 
effects of ESRD, diabetes, and dialysis  
treatment, it is understandable why the  
patient developed severe malnutrition  
based on laboratory findings, weight, BMI, 
and subjective data.

Malnutrition increases disease burden,  
with every 0.2g/dL reduction in albumin  
associated with significant increased risk  
of mortality.  Along with increased mortality 
risk, malnutrition increases risk and  
frequency of hospitalization and increases 
length of hospital stays.  Frequent  
hospitalization is costly and makes it  
difficult for patients to develop consistent 
routines around their healthcare and  
medical management.

Conclusion 
When patients are severely malnourished, 
they become hypercatabolic, often develop 
anorexia, and experience other challenges 
preventing adequate reliable nutrition from 
first line treatments.  This makes access to 
IDPN therapy a valuable asset to patients on 
hemodialysis especially those with complex 
comorbidities and who do not want more 
invasive treatments such as enteral nutrition 
and total parenteral nutrition.  By introducing 
IDPN to this patient’s nutrition regimen, he 
significantly improved multiple markers of 
nutrition and health and tolerated therapy 
well with no reported side effects.   
Per facility RD, patient now has improved 
fluid management and A1c levels, is showing 
more independence and a greater interest  
in self-care and medication management.   
Patient recently enjoyed a vacation and has 
his first transplant evaluation appointment  
scheduled for 2/1/23.  

Complex Hemodialysis Patient Experiences Significant Improvement  
with Comprehensive, Individualized Nutrition Regimen

Kathryn Collins1, Maiya Slusser1
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	 Date	 Albumin	 nPCR	 Weight	 BMI
	 4/9/20	 2.8	 0.72	 N/A	 N/A
	 5/12/20	 2.5	 0.37	 N/A	 N/A
	 6/4/20	 2.6	 0.82	 N/A	 N/A
	 Jul-20	 2.7	 0.95	 57.5	 17.89
	 Aug-20	 3.3	 1.53	 61.1	 18.9
	 Sep-20	 3.4	 1.28	 61.3	 19
	 Dec-20	 3.3	 0.64	 59.2	 18.9
	 Jan-21	 3.2	 0.97	 61	 19.5
	 Feb-21	 3.1	 1	 62	 19.83
	 Mar-21	 3.4	 1.16	 59.3	 18.7
	 Jun-21	 3.7	 1.35	 58	 18.55
	 Jul-21	 3.6	 1.58	 58.5	 18.56
	 Nov-21	 3.6	 1.23	 N/A	 N/A
	 Jan-22	 3.8	 0.73	 61	 19.5
	 Apr-22	 3.8	 1.01	 61	 19.5
	 Jun-22	 3.7	 1.69	 61.5	 19.67
	 Jul-22	 3.6	 1.25	 61.4	 19.1
	 Aug-22	 3.8	 1.15	 61.6	 19.1
	 Sep-22	 3.6	 0.9	 61.5	 19.1
	 Oct-22	 3.9	 0.94	 62.1	 19.3

IDPN Start of Care   
Hospitalization	

UA_1-10-24
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Background 
25-year-old Hispanic female with ESRD due to chronic  
glomerulonephritis and hypertension, hyperparathyroidism 
due to renal insufficiency, and familial hypophosphatemia. 
Patient had chronic 1+ lower extremity edema that was  
difficult to remove. Patient had failed renal transplant at  
age nine. Patient had began peritoneal dialysis in  
November 2015.
The patient’s inability to consume daily amounts of  
protein/calories needed to sustain an albumin level to  
meet KDOQI’s recommendation of serum albumin for  
maintenance of peritoneal dialysis patients led her  
nephrologist to initiate Intraperitoneal Nutrition (IPN).

Results 
With the incorporation of daily intraperitoneal nutrition  
as a midday exchange and last fill, there was a positive  
progression of serum albumin levels trending upwards  
2.0 or greater, with the exception of December 2016.

Benefits of IPN Protein Therapy 
• 	Decreases CRP - Improves Inflammation
• 	Increases Albumin/Prealbumin - Helps Patient Reach 
	 Albumin Goal
• 	Prevents PEW/Catabolic Effect of Dialysis -Keeps Patient  
	 in a Anabolic State
• 	Reduced Treatment Costs by Keeping Patients Out of  
	 the Hospital
• 	Faster Recovery from Major Surgery such as Limb Amputation 	
	 including Chemotherapy
• 	Stable for Transplant - Surgeons Hesitant to Operate with 
	 Low Albumin
• 	Faster Recovery Post-Transplant
• 	Improved Fluid Balance - Mobility of Extracellular Fluid as  
	 Amino Acid Infusion changes Osmotic Pressure Gradents and 	
	 Albumin Maintains Osmotic Pressure Gradients and Albumin 	
	 Maintains Osmotic Pressure
• 	Wound Healing Promoted and Improved Availability of  
	 Plasma Proteins
• 	Improved Strength, Body Composition, and Overall Well-being 	
	 leading to Higher Quality of Life
• 	Improved Appetite

Methods (continued)
medication changes from clinic/nephrologist, medication 
profiles were reviewed for drug interations as needed.  
Patient had an immediate response to therapy. On  
July 27, 2016, patient’s nephrologist requested a second 
bag of intraperitoneal nutrition added to peritoneal dialysis 
prescription due to the patient’s serum albumin upward 
trend, as well as the patient feeling better with improved 
fluid removal from lower extremities. In August 2016,  
RD noted “albumin increased and patient taking in  
more protein.”
“Patient was a part of our Oral Nutrition Support Program 
and she asked for Nepro every month.” RD believes patient 
used Nepro PRN, but was more consistent at later date.  
On January 25, 2017, per one of patient’s peritoneal dialysis 
nurses’ clinical reports, “patient is doing well and has more 
energy and better appetite.” On May 15, 2017, RD noted 
that patient stated she was “eating better and  
remembering Binders.”

Conclusion/Discussion 
Serum Albumin as of:
May 5, 2017 - 2.5 g/dL
June 1, 2017 - 2.3 g/dL
July - No Lab. Patient received transplant before  
monthly lab was obtained.
Patient incorporated both modalities - APD and CAPD and  
used intraperitoneal nutrition as midday exchange and last  
fill via manuals. Patient tolerated intraperitoneal nutrition  
with no reported side effects or complications. Patient’s  
serum albumin stabilized at ≥ 2.3 g/dL, and patient  
received a renal transplant in July of 2017.

Assessment and Outcome of Peritoneal Dialysis Patient Using Two Bags 
of Intraperitoneal Nutrition (IPN) Leading to Successful Renal Transplant 
By Stephanie Paul, RN, Clinic Support Specialist, Patient Care America

After three months of receiving intraperitoneal nutrition, 
albumin presented an upward trend to 2.1 g/dl; a 0.6 g/dl  
increase! Patient began second bag in August 2016 via  
manual two liter dextrose dialysis equivalent 1.5% low  
magnesium/low calcium with 30 grams amino acids added. 
PD RN noted within 7-8 months of patient initiating IPN the  
following, “Patient was more active and working part time… 
Albumin got better…Patient feeling better.” PD RN  
observed albumin labs trend from <1 to 2.5. PD RN noted 
patient “looked happier and good, especially at the end 
before receiving transplant”, and that patient “was bubbly”.

Methods 
Patient’s labs for three consecutive months prior to  
starting IPN were submitted and reviewed by dietitians  
and pharmacists. 

Patient was CCPD with a prescription of four exchanges, 
with 2000 mL fill volume, and dwell time of 1 hour  
55 minutes. Total treatment time was 8 hours 5 minutes. 
Patient alternated  between CAPD and CCPD depending  
on her work schedule. Patient was a high average  
transporter. The intraperitoneal nutrition prescription  
recommended to the nephrologist was as follows:
Dextrose dialysate equivalence of 1.5% with 30 grams  
of amino acids in a two liter, low magnesium/low calcium  
dianeal bag for patient to administer once daily via  
midday exchange to dwell for five hours. Patient began  
intraperitoneal nutrition on May 26, 2016. Patient’s labs 
were submitted monthly and patient was contacted  
weekly by pharmacy staff to ensure no intolerance/ 
adverse reactions while using IPN. In addition, with





Assessment and Outcome of Peritoneal Dialysis Patient Using Two Bags  
of Intraperitoneal Nutrition (IPN) Leading to Successful Renal Transplant

Methods
•	The patient’s labs for three consecutive months 	
	 prior to starting IPN were submitted and reviewed 	
	 by Patient Care America dietitians and pharmacists.

•	The patient is CCPD  
	 with a prescription of 	
	 four exchanges, with 		
	 2000 ml fill volume,  
	 and dwell time of  
	 1 hour 55 minutes.
•	Total treatment time 		
	 is 8 hours 5 minutes.
	 Patient used cycler only 	
	 on days (evenings) when  
	 she worked.

•	Patient had no intolerance/adverse reactions while  
	 using IPN.  
•	 In addition, with medication changes from clinic/ 
	 nephrologist, medication profiles were reviewed  
	 for drug interactions as needed.

July 27, 2016
•	Patients’ nephrologist requested a second bag 	
	 of intraperitoneal nutrition added to peritoneal 	
	 dialysis prescription due to patient’s serum 		
	 albumin noted trend on the rise as well as patient 
	 feeling better and fluid better removed from 		
	 lower extremities.
•	After three months of receiving intraperitoneal 	
	 nutrition, patient began second 
	 bag in August 2016 via a manual  
	 two liter Dextrose Equivalent  
	 1.5% low magnesium/low  
	 calcium 30 grams  
	 amino acids added.  
	 Serum Albumin  
	 as of August 1, 2016  
	 was 2.1 g/dL.

Results
•	With the incorporation of daily intraperitoneal 	
	 nutrition as a midday exchange and last fill,  
	 there was a positive progression of serum 		
	 albumin levels trending upwards 2.0 or greater, 	
	 with the exception of December 2016.

Discussion/Conclusion 
•	Patient incorporated both 
	 modalities and used 			 
	 intraperitoneal nutrition 
	 as midday exchange and  
	 last fill via manuals.  
•	Patient tolerated 			 
	 intraperitoneal nutrition  
	 with no complications 
	 and no issues.  
•	Patient improved to 2.5 g/dL  
	 in May and 2.3 g/dL in June 		
	 before receiving a transplant  
	 in July 2017 before final labs 		
	 were drawn. 
•	Transplant was successful.

Background
•	25- year old Hispanic female with ESRD due to  
	 chronic glomerulonephritis and hypertension, 	
	 hyperparathyroidism due to renal insufficiency,  
	 and familial hypophosphatemia. 
•	Patient had 3-4+ lower extremity edema that was 	
	 difficult to remove.  Patient had failed renal 		
	 transplant at age nine. Patient began peritoneal 	
	 dialysis November 2015.
•	Due to the patient’s inability to consume the 		
	 amount of protein and calories she would need  
	 to sustain an albumin level that would meet 
	 KDOQI’s recommendations for maintenance 		
	 of peritoneal dialysis patients, her nephrologist 	
	 decided to initiate the patient on Intraperitonel 	
	 Nutrition (IPN) to help supplement her diet.
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Serum albumin (Alb) strongly predicts mortality and morbidity of in-center hemodialysis (ICHD)  
patients, increasing Alb has been shown to improve patient outcomes. Our study of 1631 ICHD  
patients on Intradialytic Parenteral Nutrition (IDPN) showed efficacy and safety in a diverse  
patient population. Here we evaluate a subset of that cohort to categorize degree of response.

Methods
452 HD patients: 18 years and older, receiving dialysis 3 days per week, who initiated  
IDPN in 2021 with a 3-month average baseline Alb <3.5g/dL, were included and followed  
through the first 6 months of therapy. 202 patients were removed for insufficient data  
leaving a cohort of 250.

Patients were sorted into 1 of 3 groups based on Alb at 6 months:

	 	 Gr1: Alb decreased from baseline.

	 	 Gr2: Alb stabilized at 0.0g/dL to <0.3g/dL.

	 	 Gr3: Alb increased ≥0.3g/dL.

Baseline variables were compared using 1-way ANOVA  
or continuous variables and chi-square for categorical.

	 	 84% of patients responded to therapy, 61% showed an increase of ≥0.3g/dL.
	

	

	 Lower baseline Alb results in greater Alb improvement.
	 	 Peak Alb, the highest Alb reached within 6 months of therapy, was reached  
			  most often in month 6 in Gr3, with an avg of 4.3 months.
	 	 Gr1 and Gr2 peaked in mos. 1 and 2 respectively.  
			  The average change between baseline and peak Alb in Gr1, Gr2, and Gr3  
			  were 0.11g/dL, 0.34g/dL, and 0.72g/dL respectively.

	 	 The no. of IDPN therapy holds had an inverse relationship with Alb improvement.

			  	 The no. of IDPN therapy holds did not correlate with reported side effects, p value 0.08,  
				   thus we assume the therapy holds were unrelated to IDPN.

Conclusion 
Patients with lower baseline Alb who receive therapy more consistently appear to have a greater response.  
Patients who are high responders appear to require at least 4.3 months of treatment.  
No safety concerns were observed with IDPN use.  
More research on other health indicators as well as longitudinal post-IDPN clinical outcomes is needed  
to understand the full impact of the benefits of IDPN therapy in the ICHD population.

DEGREE OF RESPONSE AT MONTH 6 OF IDPN THERAPY

0-g/dL <0.3g/dL 
23%

<0g/dL 
16%

Clinically  
Significant 
Increase 

61%

 <0g/dL  	   0-g/dL <0.3g/dL  	   ≥0.3g/dL

0.3g/dL <0.6g/dL 
32%

0.6g/dL <0.9g/dL 
18%

>0.9g/dL 
11%
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Avg Age (years)	 67.62

Avg Dialysis Vintage (years)	 3.98

Women	 113

Men	 137

White	 72

Black/African American	 69

Unstated Race	 109

Total 250 Medical History
Anemia	 186

GERD	 36

Hypertension	 196

Diabetes	 173

	 Type 1	 76

	 Type 2	 97

Patients Reporting Side Effects (n)	 18

	 Gr1	 Gr2 	 Gr3
Results			   %	 Range		  %	 Range		  %	 Range	 p-value

Number of Patients per Group		  40	 16%		  56	 23%		  154	 61%

Avg Baseline ALB (g/dL)		  3.10		  ±0.8	 3.00		  +1.4	 2.90		  ±$1.9	 <0.001

Avg Peak Alb (g/dL)		  3.20		  ±1.0	 3.40		  ±1.7	 3.70		  ±2.0	 <0.001

Avg Alb Δ from Baseline to Peak (g/dL)		  0.11% 			   0.34% 			   0.72% 		  <0.001

Avg mo. of first peak (g/dL)		  2.40  			   2.90  			   4.30  			   <0.001

Patient placed on hold (n)		  21.00  	 53%  		  30.00  	 54%  		  58.00  	 38%  		  0.056

Avg # of IDPN Holds		  1.00  			   0.90  			   0.61  			   0.038



Background 
Low albumin (Alb) levels prior to kidney transplantation are associated with poor long-term  
allograft outcomes and an increase in post-transplant complications including increased risk  
for BKV.1,2  Optimizing Alb status while recipients await renal transplants can be supported  
with targeted individualized nutrition treatments. IDPN has been identified as a safe and  
effective complementary treatment for refractory hypoalbuminemia for patients on hemodialysis  
by raising Alb by 0.33g/dL on average within 6 months of start of treatment.3  Here we present  
a descriptive analysis of IDPN patients who were discharged to transplant.

Methods
Within a database of 4152 HD patients receiving IDPN we identified 25 patients who stopped  
therapy due to the receipt of a kidney allograft.  Demographic and Alb data were provided for  
a descriptive analysis.  A two-sample t-test was used to compare baseline Alb level prior to  
initiating IDPN and Alb level near time of discharge for transplant.

Results 
Of the 25 transplanted patients entered for analysis, 2 patients were removed as they  
deviated from the standard 3 days per week HD prescription, 3 were removed for insufficient  
time on IDPN, and a final 5 were removed due to insufficient laboratory or demographic data,  
leaving 14 transplant recipients (7 male, 7 female), average age 57yo, representing diversity  
in race and ethnicity, for final analysis.

Demographic results are summarized in TABLE 1 Baseline and Study Characteristics in  
TABLE 2, and Alb levels are summarized in in TABLE 3.

The average improvement in albumin levels was 0.63g/dL after IDPN therapy.  A t-test  
comparing baseline Alb level to Alb level near time of transplantation, indicated the  
improvement was statistically significant, p-value 0.003.  Ten out of 14 patients (71.4%)  
achieved an albumin level of ≥3.8g/dL at the time of renal transplantation.  None of the  
patients reported any side effects related to IDPN treatment.

Discussion and Conclusion
IDPN is a unique therapy only available to dialysis patients to treat refractory hypoalbuminemia 
and malnutrition that has not responded to counseling and oral nutrition supplementation.   
Within a cohort of 14 HD patients experiencing malnutrition, IDPN effectively and significantly 
increased Alb level in patients prior to receiving renal transplants (p-value 0.003).   
Patients receiving IDPN who discharged to transplant experienced a greater increase  
in albumin levels compared to IDPN patients who did not discharge to transplant,  
0.63g/dL vs 0.33g/dL respectively.

By improving Alb levels prior to transplantation utilizing nutrition support,  
renal allograft recipients are expected to have better post-transplant outcomes  
and improved allograft survival.  Further longitudinal research is warranted.

IDPN Effectively Improves Albumin Levels in  
Hemodialysis Patients Prior to Kidney Transplantation

Maiya Slusser-Hogan1, Jamie Haight1, Mark A. Hardy2, Karin Hehenberger1,2 

1. Patient Care America, 2. Columbia University
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Albumin Levels

Demographic Results 

Baseline and Study Characteristics   

Study 
Participant

Albumin at 
D/C* (g/dL)

Average Albumin   
on Therapy 

(g/dL)

Change in Albumin   
from Baseline  
to D/C (g/dL)

Average 
Baseline 

Albumin (g/dL)

DCTP1	 2.83	 3.9	 3.59	 1.07
DCTP2	 2.9	 4.1	 4.08	 1.2
DCTP3	 3	 2.4	 2.53	 -0.6
DCTP4	 3.1	 4.1	 3.81	 1
DCTP5	 2.43	 3.1	 2.97	 0.67
DCTP6	 3.05	 3.2	 3.42	 0.15
DCTP7	 3.2	 4.9	 4.32	 1.7
DCTP8	 3.03	 4.1	 4.03	 1.07
DCTP9	 3.68	 3.8	 3.78	 0.12
DCTP10	 4.2	 3.9	 4.04	 -0.3
DCTP11	 3	 3.8	 3.81	 0.8
DCTP12	 3.17	 4.1	 3.75	 0.93
DCTP13	 2.85	 4	 3.72	 1.15
DCTP14	 3.56	 3.4	 3.35	 -0.16
*Average time from last available albumin to d/c date is 41 days

	 n	 %	 SD
Dialysis Duration (years)	 3.27*	 -	 2.73
Dialysis Duration min, max	 0.17, 8.38	 -	 -
Baseline Albumin Avg (g/dL)	 3.14	 -	 -	
Average Albumin at d/c** (g/dL)	 3.77	 -	 -	  
Average BMI (kg/m2)	 25.03	 -	 3.96	 
Average Time on Therapy (days)	 417.8	 -	 254.7
Lipids (Y)	 1	 7.1%	 -
Patients with Therapy Interruptions	 3	 21.4%	 -
Patients with Interruptions for Hospitalization	 2	 14.3%	 - 
Patients with Interruptions for Non-hospitalization Reasons	 2	 14.3%	 -

	 n	 %	 SD
Type 1 Diabetes	 2	 14.3%	 -
Type 2 Diabetes	 6	 42.9%	 -
Anemia	 6	 42.9%	 -
Hypertension	 8	 57.1%	 -
Gastric Bypass	 3	 21.4%	 -
Cirrhosis	 1	 7.1%	 -
IBS/IBD/Crohn’s	 2	 14.3%	 -





IDPN is a unique form of PN available  
only to patients on hemodialysis (HD)  
as the therapy leverages the existing  
dialysis access site for infusion.   
Since research on IDPN is limited there 
have been few reports about its safety.   
A recent retrospective analysis of  
IDPN patients reported a 7.6% incidence 
of adverse events (AE) without analysis  
of causality.1  More detailed information  
is required regarding AEs associated  
with IDPN.  We present preliminary  
findings of AEs attributed to  
IDPN therapy reported during  
treatment in 1961 patients.
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A Retrospective Descriptive Analysis of Adverse Events  
Associated with Intradialytic Parenteral Nutrition

Maiya Slusser-Hogan1, Jamie Haight1, Mark A. Hardy2, Karin Hehenberger1,2 

1. Patient Care America, 2. Columbia University

Introduction

Methods
A database of 1961 IDPN patients  
was used to analyze the incidence  
and type of AEs during IDPN infusion.   
Adequate data for analysis were  
available in 1734 patients.  Of the  
remaining patients, AEs were reported  
in 120 (6.9%).  Patients with AEs were 
stratified into 3 groups based on time  
of occurrence measured from the  
start of care (SOC) for IDPN:  
Group 1 was Early AE – ≤45 days from  
IDPN initiation; Group 2 was Late  
AE – >45 days after IDPN initiation and 
>30 days prior to discontinuation (d/c); 
and Group 3 was AE D/C – AE occurs  
≤30 days within IDPN d/c.

AEs were reported in 120 patients  
(6.9%) while receiving IDPN.  Patients  
had 1,2, or 3 different types of AEs or  
symptoms which are presented in Table 2.   
A majority (98 patients) had 1 type, while  
14 had 2 types, and 8 had 3 types. Of the 
120 patients, 20 were in Group 1 -Early AE, 
59 were in Group 2 -Late AE, and 41 were in 
Group 3 - AE D/C.  During the first 45 days  
of treatment IDPN therapy is titrated to goal 
rate which permitted patients to adjust to  
the infusion, none of the Early AEs required 
discontinuation (D/C) of IDPN indicating 
the AEs were either well tolerated or were 
resolved.  AEs in Groups 2 and 3, >45 days 
after IDPN initiation, may be more indicative 
of a change in patient tolerance to IDPN or 
to dialysis in general. A total of 33 patients 
reported discontinuing IDPN therapy due to 
intolerance, and all fell into Group 2 the Late 
AE, n = 10, or into Group 3 AE D/C, n = 23.  
Average time on IDPN therapy was  
comparable among groups at 340.08,  
394.72, and 358.75 days for  
Group 1 Early AE, Group 2 Late AE,  
and Group 3 AE D/C respectively.

AEs attributed to IDPN therapy occur only  
in a small percentage of IDPN patients.   
In our cohort of 120 patients with AEs out  
of 1734 patients studied, 83.34% of events  
occurred >45 days after IDPN initiation and 
may be more indicative of an overall change  
in patient health as compared to AEs caused 
by IDPN therapy itself which is rare.  Early AE 
which are more likely to be associated  
with IDPN therapy itself occurred only  
in 20 patients and none discontinued  
IDPN therapy.  This indicates that their  
AEs were well tolerated or resolved.   
Further causality analysis of AEs during  
IDPN therapy is warranted.References
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Results

Conclusion

Demographics are summarized in Table 1; results are summarized in Table 2.

Table 1 Demographics

N	 20	 16.67%	 59	 49.17%	 41	 34.17%
AGE Avg	 70.25	 -	 71.98	 -	 69	 -
Age Min-Max	 44, 90	 -	 35, 96	 -	 41, 89	 -
Sex Female	 13	 65.00%	 30	 50.85%	 25	 60.98%
Sex Male	 7	 35.00%	 29	 49.15%	 16	 39.02%
Race
Black or African American	 7	 35.00%	 15	 25.42%	 17	 41.46%
White	 6	 30.00%	 16	 27.12%	 12	 29.27%
Unstated	 7	 35.00%	 28	 47.46%	 12	 29.27%
Dialysis Vintage (years)	 3.42	 -	 4.58	 -	 3.3	 -
Avg BMI	 25.42	 -	 25.66	 -	 26.83	 -
Diabetes (Y)	 14	 70.00%	 43	 72.88%	 31	 75.61%
IDDM	 5	 25.00%	 19	 32.20%	 7	 17.07%
NIDDM	 9	 45.00%	 24	 40.68%	 24	 58.54%
Anemia	 14	 70.00%	 41	 69.49%	 30	 73.17%
Gastroesophageal reflux disease	 3	 15.00%	 8	 13.56%	 4	 9.76% 
Hypertension	 15	 75.00%	 53	 89.83%	 33	 80.49%
Residual Kidney Function	 0	 0.00%	 3	 5.08%	 4	 9.76%

% % %Group 1:
Early AE (n)

Group 2:
Late AE (n)

Group 3:
AE D/C (n)

Table 2 Results

% %Group 1:
Early AE (n)

Group 2:
Late AE (n)

Group 3:
AE D/C (n)

N 	 20 	 16.67% 	 59 	 49.17% 	 41 	 34.17%
Received LIPIDS (Y) 	 2 	 10.00% 	 12 	 20.34% 	 2 	 4.88%
Therapy Hold (Y) 	 20 	 100.00% 	 54 	 91.53% 	 15 	 36.59%
Average time on therapy (days)	 340.08* 	 - 	 394.72** 	 - 	 358.75 	 -
D/C due to reported AE (Y) 	 0	  - 	 10 	 16.95% 	 23 	 56%
Avg time from SOC to AE (days)	 16.35 	 - 	 257.11 	 - 	 352.8 	 -
Avg time from AE to DC (days)	 121.2 	 - 	 169.52 	 - 	 5.95 	 -
Type of AE
N/V 	 13 	 65.00% 	 34 	 57.63% 	 14 	 34.15%
Diarrhea 	 3 	 15.00% 	 9 1	 5.25% 	 7 	 17.07%
Cramps 	 2 	 10.00% 	 3 	 5.08% 	 0 	 0.00%
Bloating 	 0 	 0.00% 	 3 	 5.08% 	 2 	 4.88%
Other GI Upset 	 1 	 5.00% 	 10 	 16.95% 	 5 	 12.20%
Headache 	 0 	 0.00% 	 1 	 1.69% 	 0 	 0.00%
Rash/Hives 	 1 	 5.00% 	 0 	 0.00% 	 0 	 0.00%
Fluid Overload 	 0 	 0.00% 	 2 	 3.39% 	 8 	 19.51%
Itching 	 0 	 0.00% 	 1 	 1.69% 	 0 	 0.00%
Unspecified 	 4 	 20.00% 	 13 	 22.03% 	 14 	 34.15%

*n = 13, 7 patients without d/c dates
**n = 44, 15 patients without d/c dates

%
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