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Therapeutic goals
• Maintain weight and muscle mass

• Maintain gut integrity

• Prevent mortality

• Reduce ICU stay

• Prevent nosocomial infections

Goal of nutrition in ICU is not to feed the correct calories and protein, 

it is to preserve the patient’s capacity to recover



Singh N. et al. Respir Care. 2009;54:1688-96



Cuthbertson Model 1942

Recreated from: Cuthbertson DP. Post-shock metabolic response.  Lancet. 1942 



Current Model

Moonen HPFX et al. J Intensive Care. 2021;12;9:8

Stress response mediated by catecholamines, 
cortisol, glucagon
↑ glucose production, lipolysis and proteolysis

Adaptive metabolic 
downregulation



Enteral versus parenteral nutrition in critically ill patients: 
an updated systematic review and meta-analysis of 

randomized controlled trials

Elke et al. Critical Care. 2016;20:117 

Research Question

Component Description

Population Critically ill aged ≥ 18, admitted in ICU

Intervention Enteral nutrition

Comparator Parenteral nutrition

Outcomes Mortality, Infectious complications, ICU LoS

PROSPERO – Not Registered 
PRISMA Checklist provided
Literature Search: Medline, Embase, Cochrane library
Analysis: 18 RCTs ; n= 3347  



Redesigned with Chatgpt







Analysis
• Anchor study – CALORIES Trial (n = 2400)

• RoB by older system instead of RoB 2 assessment tool

• Clinical heterogeneity

• Different Calories, time of initiation

Conclusion:

• Mortality – No difference

• Infectious complications and ICU LoS – More with PN 



Underfeeding versus full enteral feeding in critically ill 
patients with acute respiratory failure: Systematic review 

with meta-analysis of randomized controlled trials

Franzosi OS et al. Nutr Hosp. 2017;34:19-29

Research Question

Component Description

Population Adult with acute respiratory failure requiring IMV

Intervention Moderate underfeeding (46-72%)/trophic feeding (16-25%)

Comparator
Full enteral feeding, aiming to provide a substantially higher 
proportion of estimated energy requirements

Outcomes Mortality, GI complications

PROSPERO –Registered 
PRISMA Checklist provided
Literature Search: Medline, Embase, SCOPUS
Analysis: 5 RCTs, n = 2,432







Analysis
RCT only SRMA

Studies using supplementary PN – excluded

Focused on GI complications

Not truly Trophic vs full feeding

No RCT was blinded

Energy expenditure – variation in the formula used

Only respiratory failure patients - well suited for RICU



Continuous feeding versus intermittent feeding among 
mechanically ventilated patients in intensive care: Systematic 

review and meta-analysis of randomized controlled trials

Panwar R. et al. Clinical Nutrition. 2025;51:40–49

Research Question

Component Description

Population Adult critically ill requiring IMV and on EN

Intervention Continuous EN

Comparator Intermittent/bolus EN

Outcomes Mortality, GI complications

PROSPERO –Registered 
PRISMA Checklist provided
Literature Search: MEDLINE, EMBASE and CENTRAL
Analysis: 8 RCTs, n = 993









Analysis
Most trials were underpowered

Clinical heterogeneity

Intermittent feeding – heterogenous (q8h to q4h)

Conclusion:

No difference in any outcome



Timing of enteral nutrition



Optimal timing of enteral nutrition initiation in 
critically ill patients: a network meta-analysis 

Dai M et al. Front Nutr. 2026; 6;13:1722626. 

Research Question

Component Description

Population Critically ill admitted in ICU

Intervention Initiation of enteral nutrition at different time windows

Comparator ≤ 24hrs, 24-48hrs, 48-72hrs, 72-96hrs, > 96hrs

Outcomes Mortality, ICU LoS

PROSPERO Registered and PRISMA-NMA Checklist provided
Literature Search: Pubmed, Embase, Cochrane library, web of science
Analysis: 15 RCTs ; n= 903   



Network Plot



No mortality benefit



Similar ICU LoS



Initiation timings and Outcomes



SUCRA Ranking for mortality by EN initiation timing

Mortality

EN timing SUCRA Ranking

< 24 hours 51.7%

24 – 48 hours 67%

48 – 72 hours 55.4%

72 – 96 hours 49.8%

> 96 hours 26.1%

ICU length of stay

EN timing SUCRA Ranking

< 24 hours 41.3%

24 – 48 hours 12.3%

48 – 72 hours 49.4%

72 – 96 hours 71.8%

> 96 hours 75.2%



Interpretation
Mortality – No benefit

ICU – No benefit

SUCRA RANKING

Mortality: 24 – 48 hours

ICU LoS: > 96 hours

No statistically significant difference

5 EN initiation windows instead to just early vs 
delayed

Restricted inclusion to RCTs

No global or loop inconsistency in NMA

Large proportion of surgical patients

ICU LoS: competing risk with early mortality not 
accounted



Calories
HOW THE EVIDENCE EVOLVED 



Rice TW et al. JAMA. 2012;307(8):795-803

First paradigm shift: Early full feeding was not better



Second paradigm shift: Lower target calories did not affect mortality



Calorie Requirement Estimation
Indirect Calorimetry
• Gold standard, limited availability

• Measures O2 consumption and CO2 production represents real-time energy metabolism 





Effects of Energy Delivery Guided by Indirect 
Calorimetry in Critically Ill Patients: A Systematic 

Review and Meta-Analysis

Watanabe S. et al. Nutrients. 2024; 11;16:1452

Component Study
Population Critically ill adults

Intervention Calorie delivery guided by Indirect calorimetry

Comparator Energy delivery based on predictive equations
Primary outcome ICU mortality

Secondary outcomes Nosocomial pneumonia, bowel ischemia, hospital LOS, 

PROSPERO – NOT Registered, OSF Registered
PRISMA Checklist provided
Literature Search: MEDLINE, Cochrane
Analysis: 9 RCTs ; n= 1178



No difference in 90-day mortality



Higher versus lower enteral calorie delivery and 
gastrointestinal dysfunction in critical illness: A 

systematic review and meta-analysis

Murthy TA et al. Clin Nutr. 2022;41:2185-2194

Component Study
Population Critically ill adults

Intervention Higher calorie EN (1673 ± 468 kcal/day)

Comparator Lower calorie EN (1121 ± 312 kcal/day)
Primary outcome Gastric residual volume
Secondary 

outcomes
Nausea/vomiting

PROSPERO –Registered
PRISMA Checklist provided
Literature Search: MEDLINE, Cochrane
Analysis: 13 RCTs ; n= 6824









Summary of Part One
• Acute, chronic and convalescence phase of nutrition in critically ill

• EN vs PN: 
• No difference in mortality, more infections with PN

• Underfeeding EN vs full feeding EN: 
• Lower mortality, vomiting, diarrhea with 46-72% of target EE (2017)

• Continuous vs intermittent EN: 
• No difference in mortality or GI complications

• Time of EN Initiation: 
• No difference in mortality or ICU LoS



Summary of Part One
• EDEN Trial 
• ARDS patients with Trophic feeding (10ml/hr aka 20kcal/hr) vs full feeding (25ml/hr and 

increased to target 25-30 kcal/IBW) for first 6 days

• Cumulative balance on day 7 – Trophic feeding group (0.4 Lit) vs Full feeding group (2.1Lit) 

• Indirect calorimetry vs Predictive equations: 
• No difference in mortality

• Higher vs lower enteral calorie delivery: 
• RR for GRV > 300ml = 1.40 (1.09 – 1.80) and RR for prokinetic use = 1.18 (1.11 – 1.27)  



Efficacy of permissive underfeeding for critically ill 
patients: an updated systematic review and trial 

sequential meta-analysis
Component Study
Population Critically ill adults with APACHE ≥ 10

Intervention
Permissive underfeeding (<70% of target or < 20 

Kcal/kg/day)
Comparator Isocaloric feeding (>70% or > 20Kcal/kg/day)
Primary outcome Overall mortality
Secondary outcome ICU mortality, ICU LoS

PROSPERO –Registered
PICOS framework, PRISMA Checklist given
Literature Search: Pubmed, Embase, Cochrane
Analysis: 23 RCTs ; n= 11444

Yue H. et al. J Intensive Care. 2024;12:4.







Analysis
• No difference in overall mortality with underfeeding vs full feeding

• Lower ICU mortality with underfeeding
• Robustness reduced by sensitivity analysis and TSA 

• Protein intake – not accounted 

• No difference in ICU LoS and infectious complications



Calories: How many and when?
ICU phase Calorie target Practical approach

First 7 days ≤70% of estimated EE

To be adjusted as per tolerance and clinical 
characteristics of each patient

Aggressive feeding in first week may be 
avoided

Day 8 onwards 80–100% of estimated EE
Increase as per clinical status

Correct accumulated deficit

Estimated EE = 25 – 30 Kcal/kg/day by IBW



Protein









Higher Versus Lower Protein Delivery in Critically Ill: A 
Systematic Review and Bayesian Meta-Analysis

Heuts S et al. Crit Care Med. 2025:1;53:e645-e655

Research Question

Component Description

Population Critically ill (admitted to ICU or control group mortality > 5%)

Intervention
Higher protein 
(Mean across studies: 1.5 ± 0.6 gm/kg/day) 

Comparator
Lower protein 
(Mean across studies: 0.9 ± 0.4 gm/kg/day) 

Outcomes Mortality, infections, mechanical ventilation duration

PROSPERO Registered and PRISMA Checklist provided
Literature Search: MEDLINE, Embase, CENTRAL
Analysis: 22 RCTs ; n= 4164   



Strengths
MCIDs
• Proposed  MCIDs for each outcome based on published literature

Bayesian meta-analysis 

Comparable Calories – Reduced confounders 
• Energy delivery: 17.9 ± 7.6 vs. 17.3 ± 7.4 kcal/kg/d in the higher vs. lower 

protein group (reported by 13 studies)

Outcome Effect measure
MCID

Rationale
Beneficial Harmful 

Mortality Relative Risk (RR) RR < 0.90 RR > 1.11 Arbitrary, investigator defined

Infections RR RR < 0.90 RR > 1.11 Based on analysis by Lee et al.

IMV Duration Mean Difference (MD) −1.0 day +1.0 day

Derived from PRECISe trial protocol
Quality of life

Standardized Mean 

Difference (SMD)
+0.156 −0.156







Glycemic Control



Research Question

Component Description

Population Critically ill adults admitted in ICU (medical + surgical)

Intervention Intensive glycemic control (≤ 120 mg/dl)

Comparator Conventional glycemic control (140 - 180mg/dl)

Outcomes
In-hospital mortality (censored at 90 days), IMV duration, 
Vasopressor requirement, RRT

Safety Outcome Severe hypoglycemia (< 40mg/dl)

Time Duration of ICU stay

Excluded: CCU, Stroke units Adigbli D. et al.NEJM Evid. 2024;3:EVIDoa240082



Outcome No. of Trials IGC (n) CGC (n) Effect Estimate 95% CI / CrI P value

One-stage IPD 
(Model 1 – primary – mixed effect)

20 7059 7049 RR 1.02 0.96–1.07 0.52

One-stage 
(Model 2 – adjusted)

20 5683 5677 RR 1.02 0.95–1.09 —

One-stage 
(Model 3 – hospital random effect)

20 7059 7049 RR 1.02 0.97–1.08 —

One-stage 
(Model 4 – adjusted + hospital effect)

20 5683 5677 RR 1.02 0.95–1.10 —

In-hospital mortality: No difference



More hypoglycemia in IGC

Outcome No. of Trials IGC (n) CGC (n) Effect Estimate 95% CI

Survival at 90 days 20 7060 7048 HR 1.03 0.97–1.10

Mechanical ventilation 
(proportion)

18 6785 6777 RR 1.00 0.97–1.04

Time to cessation of MV 18 6238 6191 HR 1.00 0.96–1.04

Severe Hypoglycemia (<40) 20 933 (13.3%) 277 (3.9%) RR 3.38 2.99–3.83

Time to cessation of 
vasopressors

13 4115 4094 HR 0.96 0.91–1.00

New renal replacement 
therapy

11 4373 4394 RR 1.08 0.96–1.22

Time to cessation of RRT 9 403 370 HR 0.93 0.79–1.10



Timing in Shock



Early Enteral Nutrition for Patients with Sepsis or Septic 
Shock: A Systematic Review and Meta-Analysis

Research Question

Component Description

Population ICU admission for ≥ 48 hours with sepsis or septic shock

Intervention Initiation of early enteral nutrition (EEN) in ≤ 48 hours

Comparator No enteral nutrition or delayed enteral nutrition (> 48 hours)

Outcomes Mortality, duration of mechanical ventilation, feed intolerance

PROSPERO Registered and PRISMA Checklist provided
Literature Search: Medline, Embase, Central
Analysis: 5 RCTs ; n= 442, Non-RCT: 10, n=3724, Total=4166   

Grillo-Ardila CF et al. Nutrients. 2024;16:1560



28 days mortality



Analysis
Mortality – No benefit

Mechanical ventilation – No benefit

Feed intolerance – No benefit

Most studies are non-RCT

48 hours – no a single standardized 
intervention

Clinical heterogeneity

Nutrirea 2 and 3 excluded





Differences in effect of early enteral nutrition on mortality 
among ventilated adults with shock requiring low-, medium-, 
and high-dose noradrenaline: A propensity-matched analysis
Component Study
Population ICU admission + IMV + shock requiring vasopressors
Intervention EN in first 48 hours vs No EN in first 48 hours
Subgroups Low, medium and high norepinephrine dose
Primary outcome 28-day mortality
Secondary outcomes Nosocomial pneumonia, bowel ischemia, hospital LOS, 
Design Retrospective observational cohort

Ohbe H et al. Clin Nutr. 2020;39:460-46

Shock Category Noradrenaline dose 

Low < 0.1 µg/kg/min

Medium 0.1 – 0.3 µg/kg/min

High > 0.3 µg/kg/min

CLINICAL NUTRITION



EEN safe in low in medium dose noradrenaline



Analysis
• Early EN in patients which shock requiring noradrenaline < 0.3 mcg/kg/min 

had lower mortality

• No difference in bowel ischemia, LoS, IMV duration



Micronutrients



Why are they important
•Energy production

•Immune function

•Wound healing

•Hematopoiesis

•Neuromuscular functions

•Endocrine regulation

Bergur MM. et al. Clin Nutr. 2025;50:75



Micronutrient DRI/day (age 31–70 y) EN: High requirements EN: 1500 kcal

Chromium 20–35 µg 200 µg 35–150 µg

Copper 0.9 mg Same as C 1–3 mg

Fluoride 3–5 mg (AI) 3–4 mg 0–3 mg

Iodine 150 µg Same as C 150–300 µg

Iron 8 mg (18 mg F, 19–50 y) 30 mg 18–30 mg

Manganese 1.8–2.3 mg Same as C 2–3 mg

Molybdenum 45 µg 250 µg 50–250 µg

Selenium 55 µg 200 µg 50–150 µg

Zinc 8–11 mg 20 mg 10–20 mg

Vitamin A 700–900 µg 1500 µg 900–1500 µg

Vitamin D3 15–20 µg 30 µg 25 µg

Vitamin E 15 mg 40 mg 15 mg

Vitamin K2 90–120 µg Same as C 120 µg

Bergur MM. et al. Clin Nutr. 2025;50:75



Micronutrient DRI/day (age 31–70 y) EN: High requirements EN: 1500 kcal

Vitamin B1 1.1–1.2 mg 100 mg 1.5 mg

Vitamin B2 1.1–1.3 mg 10 mg 1.2 mg

Vitamin B3 11–16 mg 40 mg 18 mg

Vitamin B5 5 mg 7.5 mg 5 mg

Vitamin B6 1.5–1.7 mg 7.5 mg 1.5 mg

Vitamin B7 30 µg (AI) 75 µg 30 µg

Vitamin B9 400 µg DFE 500 µg 330–400 µg DFE

Vitamin B12 2.4 µg 7.5 µg >2.5 µg

Vitamin C 75–90 mg 200 mg 100 mg

Bergur MM. et al. Clin Nutr. 2025;50:75



Special Situations
EVIDENCE IN MOST SITUATIONS IN INSUFFICIENT, MOST 

RECOMMENDATIONS ARE BASED ON OBSERVATIONAL DATA AND 
EXPERT CONSENSUS 



Renal disease in critical illness

Sabatino A et al. Clin Nutr. 2024;43:2238-2254

Category Protein Calories (kcal/kg/day )

AKI/AKI-on-CKD/CKD  NOT 

on RRT
1.0 - 1.3 g/kg/day 20 - 25 - initially; increase till 30

intermittent HD 1.3 - 1.5 g/kg/day 20 - 25 - initially; increase till 30

CRRT 1.5 - 1.7 g/kg/day 20 - 25 - initially; increase till 30



Liver disease in critical illness

Plauth M et al. Clin Nutr. 2019;38:485-521

Category Protein Calories Evidence

Cirrhosis 1.2–1.5 g/kg/day 30–35 kcal/kg/day
Observational + expert 

consensus

Cirrhosis + malnutrition 1.5 g/kg/day 30–35 kcal/kg/day
Observational + expert 

consensus

NASH/MASLD 1.2–1.5 g/kg/day 30–35 kcal/kg/day 
RCT + observational + 

expert consensus

Obese liver disease 2.0–2.5 g/kg IBW/day 25 kcal/kg IBW/day Expert consensus



Obesity in critical illness 
Recommendation ESPEN 2023 ASPEN/SCCM 2016

Energy — IC unavailable Does not specify the kcal/kg
BMI 30–50: 11–14 kcal/kg/day - Actual BW

BMI >50: 22–25 kcal/kg/day - IBW

Protein 1.3 g/kg/day × adjusted BW
BMI 30–40: 2.0 g/kg/day IBW; 

BMI ≥40: up to 2.5 g/kg/day IBW

Weight calculation

Adjusted BW

IBW + 0.20 × (Actual BW − IBW) or

IBW + 0.25 x (Actual BW – IBW) 

Actual BW for energy; IBW for protein. 

Avoid adjusted BW

Male = 50 + 0.91 × [height (cm) − 152.4]

Female = 45.5 + 0.91 × [height (cm) − 152.4]

Evidence Expert consensus Expert consensus
McClave SA et al. JPEN J Parenter Enteral Nutr. 2016;40:159-211

Singer P et al. Clin Nutr. 2023;42:1671-1689



Pregnancy in critical illness

Category 1st trimester 2nd trimester 3rd trimester

Normal EE Nonpregnant EE T1 + 340 kcal/day T1 + 452 kcal/day

Energy targets reported 

in critical illness

Variable, few studies used same calories as normal pregnancy 

requirement. Some studies used 35 kcal/kg/day, with one escalating to 

55–61 kcal/kg/day

Protein targets 

reported in critical 

illness

1.0–1.1 g/kg/day 1.0–1.1 g/kg/day 1.0–1.1 g/kg/day

Extremely weak evidence base: 24 included studies: 12 case reports, 7 case series, 
1 RCT, rest observational/cross-sectional/cohort evidence.

Dear DE et al. J Hum Nutr Diet. 2026;39:e70315



RF feeds in RICU



Feed Composition (For 1 litre) Calories(kcal) Protein(g) Na(mmol) K (mmol) PO4
3-(mmol)

A-1 
Milk – 1 L ; SMP – 70 g 

Sugar – 60 g ; Refined oil – 40 g
1330 57 44 32 53.4

A-2

Soyabean refined oil – 75 g

Refined oil – 40 g ; Rice – 25 g

Protein supplement – 30 g 

Sugar – 60 g

1116 43 1.83 33.7 14.30

A-3 

Whey protein supplement – 100 

g

Coconut oil – 40 g ; Sugar – 60 g

Water – 1 L

1251 45 5.74 6.96 5.81



Feed Composition (For 1 litre)
Calories

(kcal)

Protein

(g)

Na

(mmol)

K

(mmol)

PO4
3

(mmol)

Puralbumen 

Feed

Puralbumen powder – 100 g

Soya atta – 25 g ; Rice flour – 25 g

Besan – 40 g ; Sugar – 100 g

Water – 750 ml ; Refined oil – 60 ml

1349 85 1.8 22.8 9.2

Khichdi

Dal – 60 g ; Rice – 40 g

Refined oil – 10 g ; Salt – 3 g ; 

Vegetable – 100 g

450 18 51 25.5 10

Special Khichdi

Dal – 60 g ; Rice atta – 10 g

Refined oil – 8 g ; Salt – 3 g

Vegetable – 100 g

Puralbumen powder – 15 g

568 26 51 25 9.2

Dialysis 

(500 mL)

SMP – 35 g ; Soya atta – 35 g

Besan – 50 g ; Rice – 35 g

Sugar – 180 g ; Refined oil – 60 g

1484 39 10.4 29 23.2



Nutrient (1 Lit) A-1 A-2 A-3 Dialysis 1

500 mL

Dialysis 2

500 mL

Khichdi Special 

Khichdi

Vitamin A (µg) 660 300 — ~275* — ≥75* ≥224*

Vitamin D (µg) 10.7 54.4* 0 40.9* — 2.4* 6.1*

Vitamin E (mg) 2.5* 1.8* 0.75* 2.1* — 0.72* 0.33*

Vitamin K1 (µg) 3.9* 46.2* 0.033* 24.5* — 25.4* 21.0*

Vitamin B1 (mg) 0.52* 0.45* 0.025* 0.55* — 0.29* 0.23*

Vitamin B2 (mg) 1.92* 0.23* 0.025* 0.61* — 0.087* 0.059*

Vitamin B3 (mg) 1.40* 2.01* 0.84* 2.63* — 1.93* 1.17*

Vitamin B5 (mg) 5.96* 1.63* 0.28* 3.05* — 0.99* 0.67*

Vitamin B6 (mg) 0.70* 0.35* 0.058* 0.48* — 0.19* 0.13*

Biotin / B7 (µg) 34.7* 0.70* 0.30* 8.4* — 0.43* 0.20*

Folate / B9 (µg) 123* 226* 4.65* 244* — 68.4* 54.5*

Vitamin C (mg) 35.2* 0 0 7.6* — 0 0



RICU Nutrition Protocol



Nutritional goals
Calories: 25-30 kcal/kg/day

Protein: 1.2-2.0 g/kg/day

Ideal body weight (IBW) should be used for all calculations. 

IBW to be calculated by Devine’s Formula



Special situations
Renal failure

•Use standard recommendation for protein, i.e., 1.2-2.0 g/kg/day.

•If on renal replacement therapy (RRT), increase protein intake, up to a maximum of 2.5 
g/kg/day.

Liver disease

•Use standard recommendation for protein, i.e., 1.2-2.0 g/kg/day.

•DO NOT RESTRICT PROTEIN IN LIVER FAILURE AND HEPATIC ENCEPHALOPATHY.

Obesity

•Calories – 15-20 Kcal/IBW, Patients with BMI ≥40 should be provided a higher protein intake of 
2.5 g/kg/day



General Instructions and RT placement
• Head end elevation - 30-45°  

• Chlorhexidine (0.2%) mouth wash q12h

• Nasogastric (NG) tube is preferred over orogastric tube

• NG tube of size 16F is preferable 

• Confirm enteral tube placement by auscultation before initiating feeds.

• Enteral tubes should NOT be changed/replaced routinely unless they   
malfunction, or sinusitis develops.



Timing and Volume
Initiation

•Start enteral feeding within the first 24 hours of ICU admission.

•Absence of bowel sounds should not delay initiation of enteral feeding.

•Septic shock, enteral feeding initiated as soon as resuscitation is complete, and 
the patient is hemodynamically stable on steady dose of vasopressors.

Administration

•250-300ml q4h to q6h

•After every feed, flush the tube with 50 ml of water



Monitoring
•Tolerance of enteral feeding should be monitored daily. 

•Signs of gastrointestinal intolerance include abdominal discomfort, vomiting or 
regurgitation of feeds, abdominal distension, diminished bowel sounds, or 
diarrhea.

•Gastric residual volume (GRV) to be done in selected patients with feed 
intolerance

•NPO orders should not extend beyond 6 hours unless indicated.



Feed intolerance
• Abdominal distension, vomiting, or feed regurgitation

GRV monitoring: 
• In selected patients with feed intolerance

• Checked before every feed and feeds withheld if GRV is >500 mL

• If GRV > 500ml, 50% of the aspirated feed should be returned through the NG tube.

Prokinetics: 

•Metoclopramide 10 mg IV q8h

•No improvement in 24 hours, consider erythromycin 200 mg IV q12h

•Taper/discontinue the prokinetics once patient tolerates feeds well for >48 hours



Diarrhea
•Do not stop enteral nutrition 

•Establish the etiology and manage accordingly

•Osmotic: oral supplements of potassium or phosphate

•Infective: Clostridium difficile, cytomegalovirus

•Drugs: antibiotics, laxatives

•Try to switch to a lactose-free feed or a curd-based diet.

•Consider probiotics in patients with suspected antibiotic-associated diarrhea
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