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Nutritional Therapy Related Complications in Hospitalized Adult Patients: A Korean Multicenter Trial
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Purpose: Nutritional therapy (NT), such as enteral nutrition (EN) or parenteral nutrition (PN), is essential for the malnourished
patients. Although the complications related to NT has been well described, multicenter data on symptoms in the patients with

receiving NT during hospitalization are still lacking.

Methods: Nutrition support team (NST) consultations, on which NT-related complications were described, were collected
retrospectively for one year. The inclusion criteria were patients who were (1) older than 18 years, (2) hospitalized, and (3)
receiving EN or PN at the time of NST consultation. The patients’ demographics (age, sex, body mass index [BMI]), type of
NT and type of complication were collected. To compare the severity of each complication, the intensive care unit (ICU) admission,

hospital stay, and type of discharge were also collected.

Results: A total of 14,600 NT-related complications were collected from 13,418 cases from 27 hospitals in Korea. The mean
age and BMI were 65.4 years and 21.8 kg/m”. The complications according to the type of NT, calorie deficiency (32.4%, n=1,229)
and diarrhea (21.6%, n=820) were most common in EN. Similarly, calorie deficiency (56.8%, n=4,030) and GI problem except
for diarrhea (8.6%, n=611) were most common in PN. Regarding the clinical outcomes, 18.7% (n=2,158) finally expired, 58.1%
(n=7,027) were admitted to ICU, and the mean hospital days after NT-related complication were 31.3 days. Volume overload
(odds ratio [OR]=3.48) and renal abnormality (OR=2.50) were closely associated with hospital death; hyperammonemia (OR=3.09)
and renal abnormality (OR=2.77) were associated with ICU admission; “micronutrient and vitamin deficiency” (geometric mean
[GM]=2.23) and volume overload (GM=1.61) were associated with a longer hospital stay.

Conclusion: NT may induce or be associated with several complications, and some of them may seriously affect the patient’s
outcome. NST personnel in each hospital should be aware of each problem during nutritional support.
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Table 1. Definition of nutritional therapy related complications

Group Classification

Metabolic imbalance Calorie deficiency

related complication Calorie overload
Volume deficiency
Volume overload

Glucose abnormality

Hypertriglyceridemia
Hyperammonemia
Delivery related Aspiration
complication Diarrhea

Gastrointestinal problems
Electrolyte abnormality
Liver abnormality

Metabolic side effect
related complication

Renal abnormality

Micronutrient and vitamin deficiency
Enteral nutrition/ Catheter infection
parenteral nutrition Other catheter related complication
specific complication
Feeding tube related complication

Miscellaneous Miscellaneous
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Definition

Unexpected, persistent, or serious weight loss

Unexpected, persistent, or serious weight gain

Unexpected, persistent, or serious water depletion

Unexpected, persistent, or serious water excess

Clinically meaningful hyper or hypoglycemia

Clinically meaningful increase of triglycerides level

Clinically meaningful increase of ammonia level

Suspicious or confirmed aspiration pneumonia

Watery stool or frequent defecation

Nausea, vomiting, abdominal pain, constipation (except diarrhea)

Clinically meaningful abnormal serum level of Na, B, Ca, Mg, etc.

Clinically meaningful increase of glutamate oxaloacetate
transaminase/glutamate pyruvate transaminase, bilirubin level

Clinically meaningful increase of creatinine, azotemia, acute kidney
injury

Clinically meaningful decrease of vitamin, Cu, Zn, Se, etc.

Suspicious or confirmed catheter infection (parenteral nutrition)

Clinically meaningful complication except catheter infection
(parenteral nutrition)

Suspicious or confirmed tube problems (enteral nutrition)

All other complications
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Table 2. General characteristics of the participants (n=13,418)

Characteristic Value
Sex
Male 8,145 (60.7)
Female 5,273 (39.3)
Age (y) 65.4+15.8
<60 4,333 (32.3)
60~69 2,806 (20.9)
70~79 3,601 (26.8)
80~89 2,569 (19.1)
=90 109 (0.8)
Height (cm) 162.8+9.3
Body weight (kg) 58.1+13.2
BMI (kg/m?) 21.8+4.2
<185 2,803 (20.9)
=18.5, <25 7,797 (58.1)
=25 2,818 (21.0)
Type of nutrition support
EN 3,798 (28.3)
PN 7,093 (52.9)
EN+PN 2,527 (18.8)
LOS of ICU (d) 19.5+£67.9
LOS (d) 53.4%125.2
<30 5,709 (42.5)
30~59 3,964 (29.5)
60~389 1,793 (13.4)
=90 1,952 (14.5)

Values are presented as number (%) or mean=+standard deviation.
BMI = body mass index; EN = enteral nutrition; PN = parenteral
nutrition; LOS = length of stay; ICU = intensive care unit.
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Table 3. Detection rate of nutritional therapy related complications
according to institute

No.of NST  No. of

Insti-  consult patients No.ofbed  No. of Mean=+
. . (adult NT-Cx/ a
tute with with SD
NT-Cx NT-Cx only) No. of bed
1 2,030 1,020 859 2.36 0.66+0.62
2 1,479 1,256 778 1.90
3 1,029 849 625 1.65
4 885 885 631 1.40
5 822 537 618 1.33
6 1,340 854 1,016 1.32
7 350 311 312 1.12
8 1,023 979 1,300 0.79
9 1,531 1,302 2,400 0.64
10 654 402 1,033 0.63
11 762 707 1,373 0.55
12 369 349 824 0.45
13 308 283 698 0.44
14 253 253 581 0.44
15 213 117 490 0.43
16 336 336 1,038 0.32
17 243 243 784 0.31
18 230 194 752 0.31
19 128 86 557 0.23
20 241 204 1,253 0.19
21° 241 168 1,286 0.19
22 108 108 583 0.19
23 100 100 717 0.14
24 127 115 933 0.14
25 64 63 637 0.10
26 150 150 1,775 0.08
27 31 31 752 0.04

No. = number; NST = nutrition support team; NT-Cx = nutri-
tional therapy related complications.
*Mean of No. of NT-Cx/No. of bed; bPartially data collected.
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Table 4. Difference of type of nutritional therapy related complication according to nutritional type
Nutritional therapy related Overall EN PN EN+PN Povalue
complications (n=13,418) (n=3,798) (n=7,093) (n=2,527)
Calorie deficiency 6,799 (50.7) 1,229 (32.4) 4,030 (56.8) 1,540 (60.9) <0.001
Diarrhea 1,179 (8.8) 820 (21.6) 165 (2.3) 194 (7.7) <0.001
Gastrointestinal problem 1,164 (8.7) 407 (10.7) 611 (8.6) 146 (5.8) <0.001
Electrolyte abnormality 1,065 (7.9) 368 (9.7) 582 (8.2) 115 (4.6) <0.001
Aspiration 724 (5.4) 327 (8.6) 249 (3.5) 148 (5.9) <0.001
Calorie overload 668 (5.0) 101 (2.7) 386 (5.4) 181 (7.2) <0.001
Glucose abnormality 519 (3.9) 209 (5.5) 266 (3.8) 44 (1.7) <0.001
Liver abnormality 494 (3.7) 73 (1.9) 360 (5.1) 61 (2.4) <0.001
Renal abnormality 419 (3.1) 145 (3.8) 239 (3.4) 35 (1.4) <0.001
Miscellaneous® 387 (2.9) 119 (3.1) 205 (2.9) 63 (2.5) 0.321

Values are presented as number (%).
EN = enteral nutrition; PN = parenteral nutrition.

“Including volume overload, hyperammonemia, micronutrient and vitamin deficiency, volume deficiency, feeding tube related complication,
hypertriglyceridemia, catheter infection, other catheter related complication and miscellaneous.
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Table 5. Difference of type of nutritional therapy related complication according to BMI

Nutritional therapy related Overall
complication (n=13,418)
Calorie deficiency 6,799 (50.7)
Diarrhea 1,179 (8.8)
Gastrointestinal problem 1,164 (8.7)
Electrolyte abnormality 1,065 (7.9)
Aspiration 724 (5.4)
Calorie overload 668 (5.0)
Glucose abnormality 519 (3.9)
Liver abnormality 494 (3.7)
Renal abnormality 419 (3.1)
Miscellaneous® 387 (2.9)

Values are presented as number (%).

Group 1 Group 2 Group 3
(n=2,§03) (n=7,$97) (n=2,§18) P-value
1,349 (48.1) 3,981 (51.1) 1,469 (52.1) 0.010
251 (9.0) 729 (9.3) 199 (7.1) <0.001
311 (11.1) 644 (8.3) 209 (7.4) <0.001
239 (8.5) 620 (8.0) 206 (7.3) 0.263
203 (7.2) 412 (5.3) 109 (3.9) <0.001
130 (4.6) 376 (4.8) 162 (5.7) 0.123
86 (3.1) 299 (3.8) 134 (4.8) 0.008
73 (2.6) 297 (3.8) 124 (4.4) <0.001
78 (2.8) 234 (3.0) 107 (3.8) 0.120
83 (3.0) 205 (2.6) 99 (3.5) 0.080

Group 1 = BMI<18.5 kg/m?; Group 2 = BMI >18.5, <25 kg/m’; Group 3 = BMI>25 kg/m”.

BMI

= body mass index.

“Including volume overload, hyperammonemia, micronutrient and vitamin deficiency, volume deficiency, feeding tube related complication,
hypertriglyceridemia, catheter infection, other catheter related complication, and miscellaneous.

Table 6. Difference of type of nutritional therapy related complication according to sex

Nutritional therapy related Overall
complication (n=13,418)
Calorie deficiency 6,799 (50.7)
Diarrhea 1,179 (8.8)
Gastrointestinal problem 1,164 (8.7)
Electrolyte abnormality 1,065 (7.9)
Aspiration 724 (5.4)
Calorie overload 668 (5.0)
Glucose abnormality 519 (3.9)
Liver abnormality 494 (3.7)
Renal abnormality 419 (3.1)
Miscellaneous” 387 (2.9)

Values are presented as number (%).

Male Female Pvalue

(n=8,145) (n=5,273)

4,208 (51.7) 2,591 (49.1) 0.007
716 (8.8) 463 (8.8) 0.984
715 (8.8) 449 (8.5) 0.598
619 (7.6) 446 (8.5) 0.085
455 (5.6) 269 (5.1) 0.274
346 (4.2) 322 (6.1) <0.001
316 (3.9) 203 (3.8) 0.934
310 (3.8) 184 (3.5) 0.342
243 (3.0) 176 (3.3) 0.277
217 (2.7) 170 (3.2) 0.069

“Including volume overload, hyperammonemia, micronutrient and vitamin deficiency, volume deficiency, feeding tube related complication,

hypertriglyceridemia, catheter infection, other catheter related complication, and miscellaneous.
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1.51), 23714 ZoR(GM, 1.23; 95% CI, 1.13~1.33), 7F7|%
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1.77~5.40)0] 714 83 @¢lo= 2ol gl1
71% ©JAHOR, 2.77; 95% CI, 2.15~3.57), %*_%*5@ 2ol
(OR, 2.64; 95% CI, 2.11~3.30), Z'&2] B2 (OR, 1.47; 95%
CI, 1.36~1.60), A3}& Ew+¥(OR, 1.40; 95% CI, 1.20~
1.63)5- 0.5 YEFGTH(Fig. 3).

2 G 5 APGY HRE PR T TS R
THOR, 3.48; 95% CI, 1.86~6.50)7} 7} 83 8¢lo & 3}
olE]Qlal, theo & Al7]% oA (OR, 2.50; 95% CI, 1.96~
3.18), ¢t U o} A5 (OR, 2.19; 95% CI, 1.28~3.76), 7H7|%
o]A4HOR, 1.72; 95% CI, 1.36~2.17), A}d £ (OR,
1.51; 95% CI, 1.28 ~1.79) 52 & =l =]| gl t}(Fig. 4).
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Table 8. Clinical outcome of the participants (n=13,418)

Clinical outcome Value

Length of hospital stay (after NT-Cx) (d) 31.3+46.2
ICU admission (after NT-Cx)*

Yes 7,027 (58.1)

No 5,068 (41.9)
LOS of ICU (after NT-Cx) (d) 21.0x36.1
Type of discharge®

Death 2,158 (18.7)

Survival 9,373 (81.3)

Values are presented as mean=standard deviation or number (%).
NT-Cx = nutritional therapy related complication; ICU =
care unit; LOS = length of stay.

“There is a difference from total number due to missing data.

intensive

Table 7. Difference of type of nutritional therapy related complication according to age

Nutritional therapy related Overall
complications (n=13,418)
Calorie deficiency 6,799 (50.7)
Diarrhea 1,179 (8.8)
Gastrointestinal problem 1,164 (8.7)
Electrolyte abnormality 1,065 (7.9)
Aspiration 724 (5.4)
Calorie overload 668 (5.0)
Glucose abnormality 519 (3.9)
Liver abnormality 494 (3.7)
Renal abnormality 419 (3.1)
Miscellaneous” 387 (2.9)

Values are presented as number (%).

Age <65 Age =65

(ni5,777) (ni7,641) P-value

3,078 (53.3) 3,721 (48.7) <0.001
421 (7.3) 758 (9.9) <0.001
598 (10.4) 566 (7.4) <0.001
423 (7.3) 642 (8.4) <0.001
236 (4.1) 488 (6.4) <0.001
296 (5.1) 372 (4.9) 0.503
189 (3.3) 330 (4.3) 0.003
257 (4.4) 237 (3.1) <0.001
105 (1.8) 314 (4.1) <0.001
174 (3.0) 213 (2.8) 0.455

“Including volume overload, hyperammonemia, micronutrient and vitamin deficiency, volume deficiency, feeding tube related complication,
hypertriglyceridemia, catheter infection, other catheter related complication, and miscellaneous.
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