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[bookmark: _Toc212552254]Why  Indian Diploma of Pediatric Transplant Critical Care ?
Transplantation for children is now increasing in India. The reason for increasing organ transplantation is due to the better outcomes and improved 5 -10 year survivals in children compared to adults. The increase in the case load also brings new  challenges in management. 
Knowledge and technology have transformed the practice of medicine and the need to optimize outcomes has been the driving force to create subspecialities in virtually every realm of clinical medicine. End Stage Organ Failure ( ESOF), immunecompromised, malignancies, hematological conditions  represent a unique patient population. Critical care for these patients in both the pre and post transplant phase is essential but exceedingly  complex. Pre and Post transplant care can significantly impact transplant related morbidity and mortality. It becomes imperative that the critical care  rendered to  these patients has an aggressive,  multidisciplinary approach inclusive of transplant physician / surgeon, infectious disease specialist and a skilled, knowledgeable  intensivist .  
Transplant patients are a subset of patients with a multitude of unique challenges- immunosuppression with a constant risk of opportunistic infections, malnutrition, rejection, graft vs host disease, organ failures, etc . Specialized care is an absolute necessity to combat complexities and the development of subspecialty transplant training program in India will go a long way in improving the outcomes of these vulnerable patients in our country, with very high stakes of  life and money .
There is an urgent need to build our manpower expertise and help knowledge transfer between centres of excellence to every individual centre across the country. This will not only help build up a good training center for this ‘niche speciality’ but pave way to have many more such centres. This first of its kind, formal course  will spearhead further courses in India and will be an added feather in the cap for the reputed IAP Critical Care Chapter.
The incentive for the young intensivists includes gaining knowledge, standardizing care, helping  improve outcomes of pediatric transplant patients across the country. The training thus gained will pave opportunities for premier jobs not only in India but ensure good overseas opportunities with an additional pediatric critical care subspeciality fellowship degree as well.
[bookmark: _Toc212552255]INDIAN DIPLOMA OF PEDIATRIC TRANSPLANT CRITICAL CARE REQUIREMENT 
[bookmark: _Toc212552256]CANDIDATE ELIGIBILITY-  Post Pediatric Critical Care Degree ( IAP fellowship/ FNB/ DNB(Pediatric Critical Care)/ DM (Pediatric Critical Care)
[bookmark: _Toc212552257]UNIT ELIGIBILITY 
A sufficient number of patients must be treated each year to allow the development of a designated transplant unit with an experienced, full-time nursing team. 50 Hematopoietic Stem Cell transplants and 25 Solid Organ Transplants for fellows to gain adequate experience.  
[bookmark: _Toc212552258]UNIT ELIGIBILITY
· There must be a designated transplant unit with two or  more designated transplant beds. This could be part of a facility for treating other immunosuppressed patients . 
· To prevent infection from the external sources, strict aseptic precautions followed before entering in the unit. 
· Restricted visitors and encourage strict hand hygiene before entering the ward.
· Footwear left outside, extremities cleaned with chlorhexidine, clean slippers kept in the unit to be worn, sterile clothing, cap and mask.
· Autoclaved wear, bed linen and towels are used to reduce bacterial contamination.
· Each room fitted with HEPA (high efficiency particulate air filter) to filters the air enables the germs. All the rooms maintained under Positive pressure control.
· HEPA Filter unit connected to backup generator.
· Surface Cleaning every shift 
· Nursing ratio 1:1 in transplant and PICU unit. 1: 2 IN HDU and step down. 
· Room temperature maintained at 22 – 240 C.
· Double door system in all rooms to prevent infection.
· Hand wash provided outside all rooms to wash hands before entering patient rooms
· Water treated through Reverse Osmosis.
· Environmental surveillance once a month.
[bookmark: _Toc212552259]STAFF STRUCTURE
· Course Director
· Consultants- at least one-year specific training in transplant Critical Care 
· Infection Control Team with Infection Control Nurse
· Duty doctor
· Multidisciplinary
· Nursing Supervisor
· Charge Nurse
· Staff nurses
· Transplant Coordinator
· Apheresis Team
· Dietician
· House Keeping
· Ward boy/ girl
· Full-time BMT coordinators and adequate support from social work and other needed services. 
· Psychologist 
· Social worker
[bookmark: _Toc212552260]NURSES
This is the most important single aspect of a successful Transplant  unit. Nurses form the backbone The nurses provide patient care, treatment, counseling and health education to the patients. The Nurses working in this unit should be BLS & PALS certified and also specially trained on administration of chemotherapeutic drugs, Waste management , Neutropenic care. Regular training activities to be conducted. 
[bookmark: _Toc212552261]LAB 
· Twenty-four hour, high quality support from laboratory ( biochem , pathology )  needs to be available. 
· Facilities and equipment and space for Stem Cell Harvesting , processing , storage and cryopreservation 
· High quality Microbiology and Molecular Lab , monitoring of drug levels , donor chimerism ,histopathology services with pathologist experienced to identify GVHD ,  access to HLA testing laboratory 
[bookmark: _Toc212552262]RADIOLOGY
24/7 availability of CT scan and  Ultrasound , Doppler  MRI , PET Scan , HIDA scans – on site or accessible 
[bookmark: _Toc212552263]BLOOD BANK 
· 24-hour availability of red cells, platelets, and other blood components. 
· Leucodepleted , Irradiated blood components need to made available with facility for pheresis ( eg. platelets ). While leukodepletion may not be essential, blood product irradiation is, since the former might not be sufficient to prevent transfusion-associated GVHD Local factors, such as frequency of sickle cell carriers among blood donors and transfusion-transmitted malaria, should be kept in mind.
· Blood cold Chain Box 
[bookmark: _Toc212552264]DIALYSIS & PLASMAPHERESIS 
· Peritoneal Dialysis, CRRT , SLED, HD, plasmapheresis  facilities with technicians ,  nephrologists , blood bank officers . 
[bookmark: _Toc212552265]SPECIALISTS 
A number of subspecialists as consultants will also be required, from infectious diseases to transplant and general surgeons , cardiology, nephrology, gastro-enterology, pulmonology , neurology, radiology  and nutrition, Ideally, these services should be in-house, but this is not an absolute requirement provided appropriate referral and transfer procedures are in place.
A good pediatric ICU within a reasonable distance from the Transplant  unit . Interdisciplinary Multispeciality Collaboration 
[bookmark: _Toc212552266]NUTRITION SUPPORT 
· Neutropenic diet and double boiled food when indicated 
· Dietician in house 
· Parenteral Nutrition, Special formulas, semi elemental diet to be available 
[bookmark: _Toc212552267]PHARMACY
· 24hrs pharmacy with transplant specific medications made available. 
[bookmark: _Toc212552268]EQUIPMENT CHECK LIST 
· ECG Machine
· Ventilator, HFNC (Airvo), Bi-PAP
· Aphaeresis machine
· Renal Replacement Therapy (RRT) Machine
· Peritoneal dialysis set
· Invasive Blood Pressure monitor (IA, CVP,IAP)
· Bedside Ultrasound
· Pulse oximeter 
· Syringe pump & Infusion Pump
· Oxygen Cylinder
· Medicine Refrigerator - Defrosting and Temperature Monitoring
· Emergency Crash Cart
· Room Temperature & Humidity monitoring
· ECMO – esp for heart lung transplants 
· TEG , ROTEM , Anti XA 

[bookmark: _Toc212552269]SAFETY MEASURES
· FIRE SAFETY – hydrants, extinguishers, fire escape, fire hooters , smoke detectors, fire exits  
· MOCK MET DRILLS – every 2 months 
· MET Team Back up 
[bookmark: _Toc212552270]QUALITY MONITORS
· To prevent occurrence of

1. Number of Patient Fall
2. Number of Bed sore 
3. Number of Medication Error
4. Number of Nosocomial Infection
5. Number of Central line Related Blood steam Infection (CRBSI)
6. Number of Catheter Associated Urinary tract Infection (CAUTI)
7. Number of Ventilator associated Pneumonia (VAP)
8. Number of Accidental Declining
9. Number of Restraints Related Incident
10. Number of Extravasations
11. Number of Accidental Extubation (VAE)
12. Number of Re-admissions to PICU within 24 hours of discharge

· To ensure employee safety 

1. Number of Needle Stick Injury (Occupational hazards)

· To monitor compliance of 

2. IPSG Goals 1 to 6
3. Nursing assessment within 30 minutes
4. Physicians Satisfaction
5. Customer satisfaction
[bookmark: _Toc212552271]TREATMENT OUTCOMES 
· The unit must maintain a registry of all transplants performed, and compare outcomes with results in other centers. 
· Mortality meets must be conducted on a monthly basis  . 
· Quality monitors must be in place 
[bookmark: _Toc212552272]INFECTION CONTROL POLICIES 
The unit should have infection control team with policies in place and a good antibiotic stewardship program with periodic unit specific antibiogram, Infectious disease Specialist  and nurse 
[bookmark: _Toc212552273]DATA REPORTING 
Transplant is a rapidly evolving therapeutic modality. Physicians performing this procedure should report their data to available registries  and have publications from their unit 
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· Case discussions, Journal clubs , Classes , 
· Rotation to ALL  transplant units 
· Simulation training 
· Attend Tumor boards 
[bookmark: _Toc212552275]RESEARCH  Every fellow MUST -  
· One publication / year minimum  in peer reviewed journal   
· Presentation in Conference , local meets 
· Attend Transplant Conferences - Liver , Hemato Oncology – One each per year 
· Maintain a detailed , well documented Log book- daily cases , interesting patients , procedures  
[bookmark: _Toc212552276]ROTATION TO ALL TRANSPLANT ICU’S 
· Pediatric Hematopoietic Stem Cell Transplant ( HSCT) ICU
· Hemato-Oncology PICU  
· Liver & Renal Tranplant PICU
· Cardiac & Lung Transplant ICU 
[bookmark: _Toc212552277]OVERALL CURRICULAM 
[bookmark: _Toc212552278]Hematopoietic Stem Cell Transplant & OncoCritical Care 
[bookmark: _Toc212552279] Curriculum  
a. Pre transplant stabilization
b. Pre transplant infection treatment
c. Challenges in  allogenic/ autologous stem cell Transplant  (cord, bone marrow, peripheral stem cell )  - Immune deficiency , HLH , Metabolic diseases, Storage disorder, Hemoglobinopathies such as Sickle Cell disease, Thalassemia, Solid tumor such as neuroblastoma, hematological malignancy.
d. Disease related complications & mgt
e. Conditioning related complications & mgt 
f. Peripheral stem collection apeheresis procedure
g. Stem cell transplant infusion monitoring
h. Post Transplant Critical Care Management – non-infectious Cytokine Release Syndrome, Engraftment syndrome, TA-TMA (Thrombotic Microangiopathy), Veno Occlusive disease/ Sinusoidal Obstruction Syndrome, GVHD, SIADH, pancreatitis and PRES
i. CAR-T cell & Immunotherapy- Cytokine Release Syndrome & ICANS 
j. Hematoncological emergencies - Hyper Leucocytosis with Leucostasis Syndrome, Tumor lysis syndrome, Mediastinal mass,comlcations and procedure sedation, Superior mediastinal syndrome
k. Febrile neutropenia , septic shock , viral reactivation eg.CMV 
l. TTP & TPE 
m. Secondary HLH , Macrophage Activation Syndrome 
n. Procedure -TPE, apheresis , Extra Corporeal Photopheresis for GVHD
o. Infections in immune compromised children
p. Blood component Therapy 
q. Counselling Families 
r. Breaking Bad News 
s. End of Life Care
[bookmark: _Toc212552280]Liver Transplant 
[bookmark: _Toc212552281]Curriculum
· Pre Transplant Liver failure stabilization-  treatment of hepatic encephalopathy, coagulopathy, infections , AKI,  shock, refractory ascites, spontaneous bacterial peritonitis, gastrointestinal bleed
· Extra corporeal liver assist - Renal Replacment Therapy, Therapeutic Plasma Exchange Transport of critically ill decompensated  liver failure patient
· Donor selection
· Surgical concepts (Cadaver / Living Donor ,  SPLIT, APOLT, domino, SWAP)
· Post-transplant critical care management including complications-  Vascular complications -(HAT) Heptatic artery thrombosis, Portal Venous Thrombosis, 
· Biliary complications – biliary leak, stenosis, 
· Graft failure – types  
· Rejection, 
· AKI, 
· Metabolic  , 
· Hepato pulmonary syndrome , 
· PRES, 
· Immunosuppression & adverse effects
· Post transplant Lympoproliferative disease (PTLD) 
· Graft vs Host Disease ( GVHD) 
· Liver doppler and biopsy 
· Imaging in liver transplant	
[bookmark: _Toc212552282]Renal Transplant
[bookmark: _Toc212552283]Curriculum 
· Renal replacement therapy- CRRT , SLED 
· Donor selection
· Surgical concepts (DDRT, LDRT)
· Post-transplant critical care management including complications – vascular complication bleeding, thrombosis, rejection. Graft failure
· Immunosuppression 
· Renal imaging
[bookmark: _Toc212552284]Cardiac Transplant
[bookmark: _Toc212552285]Curriculum 
· Pre transplant stabilization
· Rejection- types 
· Graft Dysfunction
· Vasculopathy
· Infection 
· Rt heart failure management 
· Immunesuppression
· Extracorporeal Life support - ECMO, VAD 
[bookmark: _Toc212552286]Intestinal Transplant
[bookmark: _Toc212552287]Curriculum 
· Nutritional rehabilitation- TPN
· Donor selection
· Surgical concepts
· Post-transplant critical care management including complications  - rejection, graft, chronic diarrhea , infections
· Immunosuppression
[bookmark: _Toc212552288]By the completion of the training, the Fellow should be able to
· Develop a sound understanding of underlying pathophysiologic  principles of Organ transplant / HSCT
· Anticipate, Recognise and manage aggressively & appropriately timeline-specific complications eg. Cytokine Release Syndrome, Rejection, Engraftment Syndrome, Transplant associated – Thrombotic Microangiopathy
· Become clinically competent in the critical care of paediatric patients with non-malignant and malignant disorders treated by transplant.
· Knowledge of Transplant specific Immunosuppression and their  complications 
· Assess & manage Hematological/ Organ failure  Emergencies in PICU
· Understanding of Fluid , Metabolic and Electrolytes management 
· Recognise and treat Infections, Septic shock in these immunocompromised hosts 
· Achieve competency in the procedural and technical skills required in the evaluation and care of transplant recipients
· Counsel families and break bad news effectively-
· Recognise and address Psychological needs of patient and family 
· Provide end of life care for  patients in whom prolonging treatment is deemed futile to avoid false hopes and expectations and the indignities that occur when suffering and death take place in an inappropriate environment. 
[bookmark: _Toc212552289]EXIT EXAM 
· Complete an Exit Exam- 2 internal and two external examiners , ( 10 OSCE’s  and 2 Long cases -  on HSCT, SOT)   
