
Code: Del-1015 Title: ISCCM Manual of ART Stage: 1st Proof
Name: Dilip Author: Kanwal Sodhi Time/Date: 04:52 am/18 Feb 23

Contents

PART I: RRT Section

Kanwalpreet Sodhi

SECTION 1: AKI and Introduction to RRT
  Introduction to Renal Replacement Therapy .....................................................................................3

Rajesh Chandra Mishra, Kanwalpreet Sodhi

 1. Managerial Aspects of Setting Up Renal Replacement Therapy  
in Intensive Care Unit .............................................................................................................................5
Ruchira Wasudeo Khasne, Kanwalpreet Sodhi 

 2. Acute Kidney Injury: Epidemiology and Causes .............................................................................11
Bikram Kumar Gupta, Shankar Vallapu

SECTION 2: RRT: Basic Principles
 3. Principles of Renal Replacement Therapy: Practical Applications...............................................23

KC Prakash, Balasubramanian Subbarayan 

 4. Types of Renal Replacement Therapy in ICU....................................................................................30
Gopal Jitendra Raval, Amrish Ramanlal Patel, Rutul Manojkumar Dave 

 5. Indications for Renal Replacement Therapy in ICU: Renal and Nonrenal ..................................37
Nita George, Vilesh Valsalan Kalthoonical 

 6. Initiation of Renal Replacement Therapy .........................................................................................41
Monika Gulati, Rolly Malhotra

SECTION 3: RRT Components
 7. RRT Hardware: Cannulas and Dialysis Membranes ........................................................................49

Tapas Kumar Sahoo, Monalisa Mishra 

 8. CRRT: Know the Machine .....................................................................................................................55
Simant Kumar Jha, Sameer Bhuwania 

 9. Dialysate Fluids and Replacement Fluids in Continuous  
Renal Replacement Therapy ...............................................................................................................71
Bala Prakash, Raymond Dominic Savio

SECTION 4: Management during RRT
 10. Sustained Low-efficiency Extended Daily Dialysis in ICU ..............................................................79

Mahesh Kota, Rajasekara Chakravarthi 

 11. CRRT Prescription in ICU Patients ......................................................................................................84
Valentine Alexander Lobo 

 12. Anticoagulation in Continuous Renal Replacement Therapy ......................................................96
Pratheema Ramachandran, Ramesh Venkataraman 



Contentsxxiv

Code: Del-1015 Title: ISCCM Manual of ART Stage: 1st Proof
Name: Dilip Author: Kanwal Sodhi Time/Date: 04:52 am/18 Feb 23

 13. Transportation of Patients Who are on Continuous Renal Replacement Therapy ................ 106
Saurabh Kumar Das, Reshma Tewari 

 14. Monitoring during Continuous Renal Replacement Therapy ................................................... 112
Lalita Gouri Mitra, Harsimran Singh Walia 

 15. High-volume CRRT ............................................................................................................................. 123
Deven Juneja, Prashant Nasa 

 16. Switch Over From or Termination of Continuous Renal Replacement Therapy ..................... 129
Ajith Kumar AK, Topoti Mukherjee

SECTION 5: Issues during RRT
 17. Complications during Renal Replacement Therapy .................................................................... 139

Veena Chatrath, Ranjana Khetarpal 

 18. Troubleshooting in Renal Replacement Therapy ......................................................................... 148
Kanwalpreet Sodhi, Niraj Tyagi, Manender Kumar 

 19. Nutrition during Renal Replacement Therapy ............................................................................. 161
Khalid Ismail Khatib, Subhal Bhalchandra Dixit 

 20. Drug Dosing in Patients Receiving Renal Replacement Therapy ............................................. 168
Ranajit Chatterjee, Priyanka H Chhabra

SECTION 6: Renal Replacement Therapy: Special Considerations
 21. Dyselectrolytemia and Renal Replacement Therapy in Critically Ill Patients ......................... 181

Rajeev A Annigeri 

 22. Continuous Renal Replacement Therapy in Specific Situations/Diseases .............................. 189
Prakash G Jiandani, Gunjan P Chanchalani 

 23. Renal Replacement Therapy and Pregnancy ................................................................................ 197
Prashant Nasa, Deven Juneja 

 24. Acute Peritoneal Dialysis in ICU ...................................................................................................... 204
Sree Bhushan Raju, Sonu Manuel 

 25. Renal Replacement Therapy in Poisonings: Basic Principles ..................................................... 211
Sharmili Sinha, Ranajit Chatterjee, Vivek Gupta 

 26. Hemoperfusion for the Treatment of Poisoning .......................................................................... 219
Ganshyam Jagathkar, Nandha Kishore Jampala 

 27. Therapeutic Apheresis ...................................................................................................................... 227
Vaishali Solao 

 28. Extracorporeal Therapies in Sepsis ................................................................................................. 232
Yash Javeri, Deepak Dewan 

 29. Renal Replacement Therapy in Children ....................................................................................... 237
Anil Sachdev, Kanav Anand, Sangeeta 

 30. Quality Assurance for Renal Replacement Therapy .................................................................... 248
Sara Louise Scott, Nitin Arora 

 31. Multiple Choice Questions on Renal Replacement Therapy ...................................................... 254
Manender Kumar, Kanwalpreet Sodhi



Contents xxv

Code: Del-1015 Title: ISCCM Manual of ART Stage: 1st Proof
Name: Dilip Author: Kanwal Sodhi Time/Date: 04:52 am/18 Feb 23

PART II: ECMO Section

Vivek Gupta

SECTION 7: ECMO: Basic Principle
  Extracorporeal Membrane Oxygenation: Introduction .............................................................. 269

Rajesh Chandra Mishra, Vivek Gupta

 32. ECMO: Definition, Type, and Variants ............................................................................................. 274
Pranay Labhashankar Oza, Pranali Jayesh Shukla 

 33. ECMO Physiology ............................................................................................................................... 282
KR Ramanathan, Saikat Mitra 

 34. Indications and Contraindications of Extracorporeal Membrane Oxygenation .................... 288
Sandeep Dewan, Madhur Arora 

 35. Know the Extracorporeal Membrane Oxygenation Machine: Circuit and Hardware ........... 295
Vinod Singh

SECTION 8: ECMO Component
 36. Cannulation in Extracorporeal Membrane Oxygenation ........................................................... 311

Kuppuswamy Madhan Kumar, U Emmanuel Rajasingh 

 37. Circuit Priming and ECMO Initiation .............................................................................................. 324
Vivek Gupta, Pranay Labhashankar Oza 

 38. Extracorporeal Membrane Oxygenation Circuit Diagram ......................................................... 329
Akshay Katoch, Arvind Sharda, Rajpal Singh, Vivek Gupta

SECTION 9: ECMO: Administrative Issues
 39. Development of ECMO Program ..................................................................................................... 339

Venkat Goyal, Pranay Labhashankar Oza, Aditi Goyal 

 40. Communication, Consent, and Ethical Issues during ECMO ...................................................... 346
Pranay Labhashankar Oza, Rajendra Umbarkar 

 41. Cost Reduction Strategy during ECMO .......................................................................................... 353
Venkat Goyal, Pranay Labhashankar Oza, Aditi Goyal

SECTION 10: Management during ECMO
 42. Anticoagulation Management during Extracorporeal Membrane Oxygenation:  

Heparin and Alternatives .................................................................................................................. 365
Poonam Malhotra Kapoor 

 43. Mechanical Ventilation in Patients Undergoing ECMO .............................................................. 391
Pradip Kumar Bhattacharya, Jay Prakash, Lata Bhattacharya 

 44. Managing Pain, Anxiety and Psychological Issues during  
Extracorporeal Membrane Oxygenation ....................................................................................... 405
Ajay Padmanaban, Babu K Abraham 

 45. Blood and Component Therapy during ECMO: When and Why? .............................................. 411
PL Gautam, Suneet Kathuria, Shikha Gupta 



Contentsxxvi

Code: Del-1015 Title: ISCCM Manual of ART Stage: 1st Proof
Name: Dilip Author: Kanwal Sodhi Time/Date: 04:52 am/18 Feb 23

 46. Proning and Mobilization on ECMO ............................................................................................... 417
Dipanjan Chatterjee, Arpan Chakraborty, Writuparna Das, Hirak Subhro Majumdar 

 47. Monitoring during Extracorporeal Membrane Oxygenation .................................................... 425
Vivek Gupta, Rajiv Gupta, GS Wander 

 48. Procedures during ECMO Emergency and Nonemergency ....................................................... 436
Vinay Singhal, Sachin Goyal 

 49. ECMO Weaning, Trial Off, and Decannulation .............................................................................. 443
Muralidhar K 

 50. Post Extracorporeal Membrane Oxygenation Care ..................................................................... 450
Arpan Chakraborty, Hirak Subhra Majumdar 

 51. Extracorporeal Membrane Oxygenation and Sepsis in Intensive Care Unit ........................... 456
K Subba Reddy

SECTION 11: Extracorporeal Membrane Oxygenation: Complication
 52. Infection Control Issues during Extracorporeal Membrane Oxygenation .............................. 465

Sunil Karanth, Mahesha Padyana 

 53. Managing Complication during Extracorporeal Membrane Oxygenation ............................. 473
Charudatt Vaity, Jitendra Chaudhari, Rahul Anil Pandit 

 54. Managing Left Ventricular Distension during VA ECMO ............................................................ 481
Bhanu Prakash Zawar, Yatin Mehta 

 55. Acute Kidney Injury in ECMO ........................................................................................................... 487
Kanwalpreet Sodhi, Juhi Naresh Chandwani

SECTION 12: ECMO: Special Consideration
 56. Extracorporeal Carbon Dioxide Removal ...................................................................................... 499

Arpan Chakraborty, Hirak Subhra Majumdar 

 57. Renal Replacement Therapy on ECMO ........................................................................................... 510
Indira Jayakumar, Parth Dalal, Vasanth Kumar S 

 58. ECMO as Bridge to Transplant ......................................................................................................... 519
Suresh Rao KG, Ramasubramanian K 

 59. Role of ECMO in Toxicology .............................................................................................................. 526
Vivek Gupta, GS Wander 

 60. ECMO-supported Procedures .......................................................................................................... 533
Srinivas Samavedam 

 61. Role of ECMO in CPR .......................................................................................................................... 540
Jumana Yusuf Haji 

 62. Challenges in Neonatal and Pediatric ECMO ................................................................................ 553
Suneel Kumar Pooboni 

 63. Extracorporeal Membrane Oxygenation MCQs ........................................................................... 560
Sandesh Kumar KJ, Yash Javeri, Deo Shankar Patel

Index ................................................................................................................................................................ 569




