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SECTION I  



BACKGROUND INFORMATION
Clinical Haematology at Nottingham University Hospitals NHS Trust

All adult Clinical Haematology is based at the City Campus of NUH Trust since 1st September 2006 when the new Centre for Clinical Haematology was opened. The only exception if the Haemostasis / Thrombosis and Haemophilia patients who continue to be managed at the QMC Campus

Fletcher and Toghill Wards

Clinical Haematology at the City Campus is a busy unit treating many local patients with both general haematological and malignant haematological diseases.  It was re-sited into the new Centre for Clinical Haematology in September 2006. There are two wards Toghill and Fletcher wards comprising 40 beds.  Fletcher ward houses the Bone Marrow Transplant Unit which accepts patients from many other hospitals in the UK for this specialised procedure.  It is a 18-bedded unit, consisting of all single rooms equipped with air handling for positive pressure ventilation which are primarily used for patients undergoing haemopoietic stem cell transplantation procedures and for young pstients undergoing AML induction chemotherapy.  Toghill ward has 22 beds comprising 6 x 2 –bedded areas and 10 single rooms for patients with general and malignant haematological disorders. The single rooms have either positive or negative air handling and can be used for patients requiring either protective isolation or barrier nursing due to infections.  

Day Case and Cell Separator Unit
The Department also consists of a busy dedicated 22 station Day Case Unit where many haematology patients are seen daily for assessment, treatment and to undergo various procedures including the admintration of chemotherapy, blood transfusions and bone marrow aspiration and biopsies.  It also includes the Cell Separator Unit which is equipped with 2 Baxter and 1 COBE cell separators where all the allogeneic and autologous stem cell collections are carried out for patients at the City and other local hospitals who are referred to us for transplant procedures. The Cell Separator Unit also houses a photopheresis machine for use for patients with GVHD post allogeneic transplantation.  The Day Case Unit operates a Booking system for patients to attend and undergo such procedures as the administration of blood products, chemotherapy, antibiotics, antibody therapy and investigative procedures such as bone marrow tests, Hickman line removal and lumbar punctures.  Please ensure that patients discharged from the ward are booked in to the Day Case Unit by the nursing staff.  The main out-patient chemotherapy clinics are held on Mondays and Fridays and there is a regular intra-thecal chemotherapy list on a Wednesday afternoon when no intra-venous chemotherapy is allowed. Bone marrow lists are performed on Tuesday and Thursday afternoons by the DCU Specialist Trainee.

Haematology Out-Patients Clinics
As of September 2006 all the Haematology clinics with the exception of specialized Haemostasis and Thrombosis clinics are held in the dedicated Out-Patient suite on the ground floor of the Centre for Clinical Haematology. This has its own phlebotomy area and Sysmex blood count analyzer for processing urgent blood counts. There are 8 Consulting rooms and a quiet room available.

Senior Medical Personnel

Professor NH Russell is the Head of Department and Director of the BMT Programme.  He and Dr JL Byrne work closely together treating in-patients and out-patients mainly with haematological malignancies and jointly managing those patients undergoing allogeneic haemopoietic stem cell transplants.  As well as a specialised BMT clinic on a Thursday morning, both Consultants participate in a Myeloma clinic on Monday morning (joined by Dr C Williams or Dr E Das-Gupta), and these consultants also run general haematology clinics.  There are also new BMT referral clinics on the 1st and 2nd Mondays of each month. Dr Das-Gupta also works alongside Prof Russell and Dr Byrne and attends the BMT clinic as well as spending 1 day alternate week at Kings Mill Hospital which she alternates with Dr C Williams.  Prof Russell, Dr Byrne and Dr Das-Gupta operate an attending system covering the transplant and leukaemia in-patients on the wards.

Dr AP Haynes and Dr MacMillan have a special interest in the in-patient and out-patient management of lymphomas, including autologous stem cell transplantation where necessary for these patients.  There are joint lymphoma clinics with Dr EM Bessell (Clinical Oncology) on Mondays and Wednesdays, a long term follow up clinic and they also have busy general haematology clinics.  Dr Williams has been recently appointed to have a special interest in CLL and to participate in the attending system for the lymphoma team in-patients. 

Dr Donohue has been recently appointed to work part-time and run the general laboratory. She also has a monthly haemoglobinopathy clinic for adult and paediatric patients which she shares with Dr Dolan and Dr Myers. Dr Myers and Dr Dolan have general haematology clinics in the new building and Dr Myers runs a fortnightly obstetric haematology clinic. 

There are two separate Consultant on-call rotas which run concomitantly. Prof Russell, Dr Byrne, Dr Haynes, Dr McMillan, Dr Williams and Dr Das-Gupta participate in the Malignant Haematology on-call rota dealing with any problems arising in patients with confirmed or suspected malignat haematological problems and Dr Dolan, Dr Myers, Dr Donohue and Dr Forman participate in the non-malignant on-call rota who deal with non-malignant and coagulation problems.

Senior Nursing Personnel
The overall Ward Manager for Fletcher ward and Clinical Haematology is Sister Helen Hyde who leads a team of dedicated and experienced nurses running the BMT Unit. Sister Julie Moor is the Ward Manager for Toghill ward and Sister Maxine Rudkin runs the Day Case Unit and Out-Patient Service. Maria Mills is the Modern Matron in charge of the entire Unit.  The nursing staff operate a rotational system between the 2 wards and the Day Case Unit. Team nursing is practiced on the wards and both nurses and patients are allocated to either the Red Team or the Blue Team which facilitates good communication and continuity of care.  You will know who is caring for each patient by looking at the board next to the nurses station.  This will also provide information as to any outlying patients and any expected admissions for the week.  Each day ward co-ordinators are appointed who ensure that the ward runs smoothly and liase with the medical staff and other members of the multi-disciplinary team.  The co-ordinator will hand-over any changes that have occurred during the night and after all the patients have been reviewed by the medical team, it would be appreciated if any treatment plans or changes are notified to the co-ordinator.   

There is a nurse bleep-holder for each shift who is responsible for co-ordinating the beds. This bleep-holder will have information about the current bed-state, any expected discharges and planned admissions which have been prioritised by the traffic light system. Patients who are feeling unwell are advised to phone the bleep holder for advice and any patients requiring admission should be discussed with the bleep-holder. The bleep number to call is 5110. There are also discharge co-ordinators whose role is to ensure the timely discharge of all patients to maximize the efficiency of bed usage.

There is also a Clinical Nurse Specialist who has special responsibility for training and who co-ordinates the ENB Nursing Course in Bone Marrow Transplantation (currently Maxine Rudkin). There is also a specialised Bone Marrow Transplant Co-ordinator nurse (Sr Lynne Watson, Ext 55702) who is involved with the planning, work-up and counselling of patients and their relatives who are undergoing a Transplant procedure as part of their treatment.  

There are two Haematology research nurses who are responsible for counseling and co-ordinating patients who are considered eligible for research trials, Julie Kenny and Richard Stanley (Ext 55702. Finally Faith Richards is the Lymphoma Nurse specialist and Sarah Henshaw is the myeloma nurse specialist. We also have a part-time MacMillan Nurse with a special responsibility for Clinical Haematology who will offer support and counselling for patients with haematological malignancies and offer assistance with pain control and support in the community in conjunction with the palliative care team.  
Other Members of the Multidisciplinary Team

Other important members of the multidisciplinary team include 4 dedicated pharmacists, currently Sarah Pacey, Pauline Brookes, Claire Martin and Nicola Nicoll, who have information about most of the protocols used on the ward and check through in patient and day-case prescriptions regularly Monday-Friday.  They can be consulted on drug-related queries such as dose adjustments in renal impairment during normal working hours Monday-Friday and they carry bleeps. Sarah Pacey is the Lead Pharmacist for Haematology and provides services to Fletcher Ward. Claire Martin provides service to Toghill Ward. Pauline Brookes is the Chemotherapy Co-ordinator and provides service and support to Day Case and support for ward services and is responsible for keeping the register of SpRs authorized to prescribe chemotherapy and perform intra-thecal procedures. Pauline Brooks also assists the Day Case Unit in prescribing and ordering cytotoxic chemotherapy.  Nicola Nicoll supports the clinics and covers the wards.

We also have a dedicated ward dietician, to whom all transplant and intensive therapy patients should be referred for dietary assessment and advice.  She also liases with the nutrition team for those patients having naso-gastric or parenteral nutrition and continues to monitor patients after discharge and attends the BMT clinic.   In addition, there is also a dedicated social worker, currently Jane Hay, to whom any patient receiving chemotherapy should be referred for advice regarding benefits and/or help with home support.  Finally we have phlebotomists who visit the wards daily and take peripheral blood samples from patients who are not in isolation. 

Haematology Specialist Trainees
The Haematology SpR’s currently rotate between the City Hospital Campus, Queen’s Medical Centre Campus, Derby Royal Infirmary and Lincoln County Hospital.  There are usually 6 Specialist Trainees based at the City Campus and they rotate between managing the Transplant patients on the ward, the non-transplant patients, the laboratory and the Day Case Unit.  All of them additionally help at the various general and specialist haematology clinics, give advice on haematological problems occurring around the hospital and are responsible for validating any abnormal blood films coming through the laboratory each day and reporting the bone marrow aspirates. 

Both the QMC and the CHN Specialist Trainees take part in the ‘on-call’ rota and are available by bleep or telephone from home via the switchboard. The on-call Specialist Trainee is responsible for all haematology problems at both QMC and NCH and for giving haematological advice to both hospitals.  Please bear in mind that the Specialist Trainee may be ‘in-transit’ from one site to the other and therefore may not always be able to immediately answer their bleep and that they may not be familiar with all the patients on Fletcher and Toghill wards.  

There are currently 2 Specialist Trainees on call at the weekends splitting the days between them. One will cover all day Saturday, Saturday night and Sunday morning until 12 noon and the other will cover Friday night, Saturday morning until noon and then all day Sunday until Monday morning. These Specialist Trainees on-call for the weekend will do a ward round of all the in-patients each morning and it is helpful if the SHO can also join this round.  ALWAYS contact the on-call Specialist Trainee for any patient who is unwell on the ward or if you admit a haematology patient from home or if haematological advice is required from other doctors.

Duties of the Haematology ST1 and ST2 grades
There are four ST1 and ST2 grade posts attached to Clinical Haematology at any one time for a 4 month attachment and a full shift system is in operation with Hospital at Night cover out of hours. 

One ST1/2 grade will be based on Fletcher ward, two on Toghill ward and the fourth will be based on the Day Case Unit to provide additional medical cover and clerk in any patients admitted from the Day Case. The ST1/2 grades will cross cover each other and work together to manage all the in-patients including any outliers.  In the event of there being 4 ST1/2 grades available then 2 will be based on Toghill ward which has the largest number of beds. The ST1/2 doctors will be supervised by the ward and Day Case Specialist Trainees who will do a daily ward round of all the patients and make any management decisions for the day.  The ST1/2 grades will then

 implement these decisions 

clerk in any new admissions for the day

chase up and record daily blood tests in the cumulative record book

order blood tests via HISS

order XRs and procedures via HISS

order blood products under the supervision of SpRs

make referrals to other teams

prescribe TTOs

telephone GPs in the event of a patient dying whilst in hospital  

bleed certain difficult patients or those in isolation 

attend the teaching sessions and other Haematology meetings

The ST1/2 based on Fletcher ward will be primarily responsible for all transplant patients and will also attend the Thursday afternoon general out-patient clinic where they will see and clerk all the new patients that have been referred.  The Toghill ST1/2 will be responsible for the non Transplant patients. The ST1/2 based on the DCU will be primarily responsible for non-transplant patients and will attend Dr Haynes’ Friday morning general haematology clinic where they will see new referrals.  The ST1/2 grade doctors will be encouraged to present their own patients on the consultant ward rounds. 

After an 8 week period the ST1/2s will rotate to a different areas. Induction training in chemotherapy will be given but ST1/2s are never involved in the administration of intra-venous chemotherapy and must never be involved in intra-thecal chemotherapy procedures.

Admissions Policy

Wherever possible all Haematology patients must be admitted to Fletcher or Toghill wards, especially neutropenic and transplant patients.  In particular, patients requiring chemotherapy MUST be treated on these wards since it is considered unsafe to administer such treatments on other wards (except Oncology wards).  Exceptions include patients with potentially infectious conditions (eg shingles, RSV, parainfluenza, Clostridium difficile etc) who should be admitted to Nightingale 2 ward if possible.  

There a number of planned admissions each week of patients undergoing intensive chemotherapy protocols and transplant procedures and these are usually listed at the nurses station and in the ward diary.  Patients are always told to telephone the ward on the day of their planned admission to check that there is a bed available and they are then told when to arrive.  Liason between the 2 haematology wards and the Bleep holder regarding daily admissions will be required to accommodate all patients appropriately. Sometimes if no bed is available then a patient’s admission may be deferred until later in the week but this depends on whether patients fall into red, amber or green category (see Traffic Light system and Admission Policy).  Occasionally patients may have to be admitted or onto general medical wards if no beds are available.

There are also a number of emergency admissions each week of new patients with haematological problems and other patients undergoing active treatment within the department.  These patients may present to the Day Case Unit, via their GP to the Admissions Unit or directly to the haematology wards via the Bleep holder.  All Haematology patients who are actively on treatment or under 3 monthly or less follow up, presenting with a related problem such as an infection should be taken back under haematological care.  However, general haematology patients not having any treatment who present with an unrelated condition (eg a heart attack) should be admitted under the general physicians.  If you are in doubt then discuss with the SpR.

All neutropenic patients presenting with a temperature above 38(C should be admitted for broad spectrum antibiotics (see below) and sometimes severely neutropenic patients but well are admitted for neutropenic care.

Haematology patients, especially transplant patients, are often encouraged to contact us directly if they are unwell without necessarily going via their GP.  They are encouraged to phone the Bleep holder initially who will perform a telephone triage and then give advice as to whether the patients need to be seen on the Day Case Unit, in a clinic or require admission. It is our policy to see and assess such patients ourselves with a blood test and any other relevant investigations and not to suggest that they go to their GP.

Education and Training

A number of formal educational meetings are held throughout the week to which the ST1/2s and Specialist Trainees are expected to attend if possible.  These include the Monday MDT meetings, a Wednesday lunchtime Journal Club to which the Specialist Trainees and occasionally the ST1/2s will be asked to contribute; and a Friday lunchtime Case Presentation meeting where difficult or interesting cases will be discussed by the Specialist Trainees and consultants.  In addition all the junior staff will be encouraged to attend a weekly Histopathology meeting on Wednesday mornings and the weekly Tuesday lunchtime hospital physician’s meeting.  The Specialist Trainees will also be free to attend the Core Curriculum  teaching on Tuesday afternoons and specialist tutorials have been arranged for ST1/2s in Haematology on Wednesday afternoons.  Specialist Trainees (ST3 and above) will attend regular Thursday morning teaching sessions organised for them which will include morphology teaching.  Details of the weekly Clinical Haematology time-table are given in the Appendix at the back of this folder.  The educational objectives for ST1/2s rotating through Haematology are shown below.

Educational Objectives of Haematology Attachment for ST1 /2 Grade Doctors
These have been drawn up in accordance with guidelines from the Royal College of Physicians.  By the end of the attachment to Haematology it is suggested that all ST1/2s have achieved the following skills and knowledge

- Safe handling and bleeding of Hickman lines

- Safe handling and administration of chemotherapy

- Bone marrow aspiration and trephine biopsy technique (supervised)

- Intrathecal administration of chemotherapy (supervised)

- Therapeutic venesection of patients and exchange transfusion techniques

- Basic microscopy of peripheral blood films

- Introduction to bone marrow trephine and lymph node histology (via attendance at the weekly combined histopathology meetings)

- Management of neutropenic patients and neutropenic sepsis

- Management of oral anticoagulation and knowledge of BSCH guidelines for over and under-anticoagulated patients

- Diagnosis and management of DIC

- Safe and appropriate ordering and prescribing of blood products

- Management and investigation of transfusion reactions

- Familiarity with the diagnosis and treatment of acute and chronic leukaemias and lymphoproliferative disorders

- Management of sickle cell crisis

- Out patient assessment and investigation of anaemias

- Principles of tests involved in the diagnosis of megaloblastic anaemias

- Management of patients undergoing high dose therapy and marrow transplantation

· Principles and indications for stem cell mobilisation

Annual and Study Leave

In general only one Haematology ST1/2 and one Specialist Trainee of ST3 grade or above should be away at the same time although this rule may be relaxed in special circumstances.  The annual leave form must be signed by the supervising consultant and the leave co-ordinator and annotated on the Year Planner in the Haematology secretaries office.  A minimum of 2 weeks notice should be given wherever possible.  It is the responsibility of the junior doctor to ensure that cover is arranged for any nights on-call.  A maximum of 2 weeks annual leave and 1 week of study leave is allowed during the 3 month attachment unless there are exceptional circumstances.

On-Call for Haematology - A Few Reminders

- There will be resident ST1/2 doctors available out of hours via the Hospital at Night system (Ring co-ordinator on 56733 or bleep 87 – 2300 – your extension) and also a Specialist Trainee (ST3 or above) on-call from home covering Haematology at both CHN and QMC.

 - Do not hesitate to call the Specialist Trainee if there are any problems with patients on the haematology wards and especially any Transplant patients.  Make sure you have the patient’s Case notes to hand when calling the Specialist Trainee as the person covering may not be familiar with the patient.

- It is essential for a doctor to be present on Fletcher ward whenever a bone marrow or stem cell infusion is occurring (in case of anaphylaxis).  Unfortunately these transplant procedures sometimes unavoidably occur in the early evening but the nursing staff should give you warning so that you can arrange to be around.

- All neutropenic patients spiking temperatures above 38(C must have peripheral and central blood cultures taken, an MSU sent and a chest X-ray arranged (this can wait until the next day if it is late and there are no clinical chest signs or symptoms.

- Please note that the antibiotic policy for haematology patients differs from that used in oncology (see later for details).

- Please note that it is our departmental policy to encourage any of our own patients who are actively undergoing treatment to contact the haematology Bleep holder if they are unwell.  Usually they are reviewed either on the ward or in the admissions unit with blood tests and other appropriate investigations and admitted if necessary.  Please do not tell them to call their GP and contact the Registrar if you are not sure what to do.  If there are no beds on the haematology wards then patients are admitted as outliers into general medical beds and transferred when possible.  Patients with potentially infectious conditions (eg shingles) should be admitted to the negative pressure rooms on Toghill ward or Nightingale 2 ward if possible.

Bleep Policy

Following a recent audit of on-call activity for ST1/2 grades, the following points have been agreed with the nursing staff to limit the number of calls made

1)  The nurse co-ordinator for each base ward will be solely responsible for bleeping ST1/2 on-call to reduce the number of calls made about non-urgent matters

2)  ST1/2s should perform a non-urgent ward review with the nurse co-ordinator on all of the base wards before the end of the normal working day to ensure that minor jobs are done before the on-call takes over.  Similarly the on-call ST1/2 should perform a late evening call to all the base wards to deal with any non-urgent matters that have arisen during the evening.

3)  Where patients self-refer themselves to nursing staff on the ward during the night and admission is obviously required, the nurse co-ordinator should arrange this and the ST1/2 should only be called when the patient arrives to be seen.  This prevents the ST1/2 being disturbed twice for each admission.  
	DAY
	DEPARTMENTAL
AM
	TIMETABLE
LUNCHTIME
	PM

	MONDAY
	Combined Haematology Clinic 

APH & EMB (Lymphomas) 

NHR & JLB (Myeloma Clinic)

DCU:
Chemotherapy Clinic

BMT pts CSA levels
	Lymphoma MDT alt wks

12.30 -2 pm (+ lunch)

Leukaemia/Myeloma MDT 1.30 pm monthly
	APH Long term F-Up Clinic (monthly)

AKM Clinic

NHR & JB new BMT referral clinic x2 month

DCU:

Bone Marrows + other pt reviews etc

	TUESDAY
	9am Morphology

10am Combined Ward Round (NHR/JB/APH/PAJ)

GD-Gen Haem Clinic

DCU:

Transfusions + reviews
	12.30 pm PGEC Medical Meeting
	DCU:

Bone Marrow list

	WEDNESDAY
	9 am Histopathology Review Meeting

APH/EMB/AKM Lymphoma clinic

EDG – OPD clinic

DCU:

Transfusions + reviews
	1-2.00 pm Journal Club (+lunch)


	2.00 pm Haemoglobinopathy Clinic (Dr Donohue)

SHO’s Core Curriculum Teaching
DCU:

Intrathecal chemotherapy list

	THURSDAY
	SpR teaching

BMT Clinic (NHR & JB)

DCU:

Transfusions + BMT pt reviews + CSA levels
	1.30 pm SHO Teaching
	General Haematology Clinic (NHR & BM)

DCU:

Venesections 

Bone marrow list

	FRIDAY
	9am NHR/JB Ward Round

9.30am CW & JB General Haematology Clinic

DCU: Chemotherapy clinic
	1-2 pm Case Presentation Meeting (+ lunch)
	2pm JB/APH/AKM Ward Round

DCU:

Reviews
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CLINICAL GUIDELINES


Date of production August 2000

Reviewed August 2008
Guidelines Included     

Management of Hickman Lines

Chemotherapy prescribing 

Chemotherapy administration


-Administration of chemotherapy out of hours


- Guideline for the use of Daunorubicin out of hours


- Guideline for the use of Cyclophosphamide out of hours

Management of extravasation

Management of anaphylaxis

Procedures under local anaesthetic and sedation

Infection guidelines

Prophylactic Antibiotics in neutropenic patients

Management of Febrile Neutropenia

Treatment of Specific Infections

1) Severe mouth ulceration

2) Abdominal pain / diarrhoea

3) Lung infections / pneumonitis

Prophylaxis and management of fungal infections

Use of acyclovir for the prophylaxis and treatment of herpes viral infections

Use of irradiated and CMV negative blood products

Use of anti-emetics

Administration and monitoring of CSA

Use of haemopoietic growth factors

Vaccination after HSCT

Galactomannan screening

Use of IV Immunoglobulin in CLL
Management of Tumour Lysis Syndrome

Management of Sickle Cell Crisis

Patient group to which these guidelines apply
All in-patients and out-patients within the Clinical Haematology Directorate receiving treatment for haematological disorders
Authors / Local Contacts for advice

Author:  Dr JL Byrne in consultation with Prof NH Russell, Dr AP Haynes, Dr AK McMillan, Dr Das-Gupta and Dr C Williams, any of whom can be contacted for advice

Further Review Date:

August 2008
Evidence base of policies

These policies have been compiled over the past few years in line with evidence for best practice reviewed in the literature from other centres managing patients with similar conditions.  The aim is to treat patients with haematological malignancies safely, minimising the risks to the patients and staff from the treatments given.

Peer Review / Consultation

These guidelines have been discussed with representatives from microbiology and pharmacy.  They will be presented to the hospital Drugs and Therapeutics Committee, Antibiotic committee and Chemotherapy Strategy Group according to content.

Audit

Audits of a number of topics covered in this document are underway including Hickman line complications and the use of growth factors.  Audits of the use of blood products within the department and adherence to the intra-thecal policy have been completed.  The department aims to audit all the topics covered within the clinical guidelines within the next 3 years

Dissemination of the Policies

This document has been sent to all Haematology Specialist Trainees and all ST1/2s who rotate through the Department and is available on the Hospital Intra-net via the Clinical Governance and EDL site.  Copies are available on Fletcher and Toghill wards, Heamatology Out-Patients and the Day Case Unit

Guideline for the Handling of Tunnelled Hickman Lines

Many haematology patients, especially those receiving treatment for acute leukaemias or undergoing transplant procedures, will have a tunnelled central line inserted prior to commencing their chemotherapy.  Usually dual lumen lines are used (Vygon) and wider bore double lumen apheresis lines are inserted for those patients in whom stem cell mobilisation is planned as part of their treatment since this provides venous access for the cell separator.  The SpR should prescribe the line prior to insertion to ensure that the correct line is used for each patient.  These tunnelled lines are usually inserted under image guidance by Interventional Radiologists in the Radiology department using sedation and local anaesthetic and are arranged directly with them.  It is important to keep these lines sterile and working and care must be taken when handling them. 

During your time in Haematology, the nursing staff will generally handle the Hickman lines most of the time.  This includes taking blood, giving drugs, connecting infusions and dressing the exit sites.  However, there are some rare occasions when you may be asked to use the Hickman line. So that we ensure that we all handle the Hickman lines in the same way, we have produced these guidelines for you to follow.

Equipment Required 

Sterile dressing pack 

Sterile gloves 

Sterile gauze (usually in the dressing pack) 

Medication already drawn up 

Hepsal flush 

Chlorhexidine solution 

Method 

1. Wash your hands before commencing 

2. Open the sterile dressing pack onto the trolley

3. Pour some of the chlorhexidine solution onto the gauze

4. Put on some sterile gloves 

5. Using the chlorhexidine soaked gauze hold the end of the Hickman line which should have a BIONECTAR BUNG attached to it and clean well

6. Attach the syringe without the needle straight into the BIONECTAR bung by turning through ninety degrees

7. Ensure that the clamp to the line is loose and give the medication slowly, ensuring that drugs are flushed through with saline (Hickman line dead space is approx 1-2 ml).  If there is resistance to the injection or you see the plastic line ballooning, stop, check that the white clamp is open and seek assistance as the line may be blocked and need special attention.

8. At the end of the injection ensure that the line is flushed through with Hepsal and close the clamp to ensure that the line is HEP-LOCKED.  If you are giving urokinase to unblock a line, then do not flush through with saline or Hepsal but clamp off with urokinase (12,500u) in the lumen and then withdraw this into a clean syringe an hour later.

9. If you need to attach an intravenous giving set it will fit straight into the BIONECTAR bung, so use the same technique as above.

10. If you are taking blood from a Hickman line, first withdraw at least 5 ml into a spare syringe and discard before taking the sample into a fresh syringe since the initial sample will be diluted with flush solution in the Hickman line dead space.

11. On no account remove the BIONECTAR bung or use a needle into the BIONECTAR bung.  If in doubt ask one of the nurses

Removal of a Hickman line or repair of a leaking Hickman line is best carried out by an Specialist Trainee using the special packs provided for this purpose.
Guideline for the Prescribing of Cytotoxic Drugs

As a general principle all patients commencing intra-venous chemotherapy should also be written up for appropriate anti-emetics and commence oral allopurinol the night before.

1)
The prescribing of cytotoxic chemotherapy must only be performed by authorised Specialist Trainees (ST3 and above) or consultants and NEVER by ST1 or ST2 grades

2) Locum Specialist Trainees are also NOT allowed to prescribe chemotherapy

3) Newly appointed ST3 doctors must complete a chemotherapy induction programme prior to prescribing chemotherapy drugs. This induction system will involve familiarisation with current protocols in use on the ward and the counter-signing of new prescriptions by a more senior Specialist Trainee or consultant for the first 6 months. Repeat prescriptions of a previous chemotherapy regimen may be written up by new Specialist Trainees without counter-signing provided that the doses have not been changed. During their first 3 months new Specialist Trainees will be required to spend a session in Pharmacy cytolab where they will see chemotherapy prescriptions being checked and made up and will have a teaching session with a pharmacist. Once the chemotherapy induction training has been completed Specialist Trainees will receive a certificate allowing them to prescribe chemotherapy and Pharmacy will be informed and their name added to the list of authorised prescribers.

4) Chemotherapy prescriptions MUST be written EITHER on the blue out-patient chemotherapy prescription charts OR on the regimen-specific OR green in-patient prescription charts. The chemotherapy regimen being used should be clearly stated on the top of the chart and the patient’s details (including hospital number) and height and weight should also be clearly stated on the prescription.  Regimen specific pre-printed prescriptions are available for most protocols. In 2008-2009 we are hoping to move over to electronic prescribing for the majority of chemotherapy protocols via the Chemocare system. Specific training in using the system will be provided.

3) Informed consent to receive chemotherapy must be obtained from the patient by the Specialist Trainee or Consultant and the special chemotherapy consent form and the hospital consent form should be filed securely in the front of the patient’s notes

4) It is helpful to record the patient’s height, weight, surface area and the name of the chemotherapy protocol in the patient’s case notes at the start of treatment. Any trial randomisation number should also be noted.

5) It is important to check the blood count is satisfactory before prescribing each course of chemotherapy. If the count is low then check with a Consultant before proceeding

6) The patients U&E and LFTs should also be checked before commencing chemotherapy since dose adjustments may need to be made if there is renal or hepatic impairment – check with the pharmacist

7) All chemotherapy doses should be checked against the protocol by either the ward pharmacist or the cytolab pharmacist before the chemotherapy is dispensed and therefore it is essential to inform them if any adjustments to the protocol have been made.

8) All current chemotherapy protocols are kept in the large folders found on the haematology wards and in the Day Case Unit office. Many are also available on the hospital intra-net site

9) Wherever possible chemotherapy should be ordered for patients at least 48 hours in advance

10) It is also important to prescribe any additional required medication at the same time eg. prophylactic antibiotics, anti-emetics, eye drops, allopurinol, folinic acid rescue at the same time as prescribing the chemotherapy to ensure these are not forgotten and to ensure that other interacting drugs are crossed off eg septrin during high dose methotrexate.

Guideline for the Administration of Chemotherapy

The prescribing of chemotherapy on the Haematology unit is restricted to medical staff of Specialist Trainee grade or above ( GOTOBUTTON  HL001 see above
). 

Please note that there is a separate protocol for the administration of intra-thecal (IT) chemotherapy. 

1 New Specialist Trainees and ST1 and ST2 grades in Haematology and Clinical Oncology must attend the joint teaching session designed to go over the principles of the safe administration of chemotherapy when joining the unit although ST1/2 doctors will never be asked to give intra-venous chemotherapy. A pharmacist will also provide a teaching session for new doctors on the haematology wards. Before administering intra- venous chemotherapy unsupervised, new Specialist Trainees Grade 3 or above must attend one of the Monday morning outpatient chemotherapy clinics on the haematology day case Unit where they can observe and administer IV chemotherapy under the supervision of the experienced nurses running the clinic. 

2 Any Specialist Trainee who is pregnant should advise the senior medical staff for advice before administering any cytotoxic chemotherapy. 

3 It is important that new Specialist Trainees have read the guidelines for what to do if there is an accidental extravasation of chemotherapy ( GOTOBUTTON  HL002 see below
) and know where the extravasation kit is located prior to commencing the administration of cytotoxic chemotherapy. 

4 The administration of chemotherapy by Specialist Trainees Grade 3 or above is kept to a minimum on the Haematology unit, since much of it is given as infusions by the nursing staff and senior nurses on the Day Case Unit can give bolus doses. However it is occasionally necessary for the on-call medical staff to give bolus chemotherapy and the bone marrow transplant conditioning drug, melphalan, may have to be given at the weekend. In view of this Specialist Trainees should ensure that they occasionally practise the safe administration of intra-venous chemotherapy supervised by the chemotherapy nurses on the day Case Unit. 

5 Cytotoxic chemotherapy should only be administered to patients residing on Fletcher or Toghill wards or attending the Day Case Unit. (Administration may be allowed on the other Clinical Oncology wards, ICU and the renal unit in exceptional cases.) 

6 Insert a small gauge cannula in either the back of the hand or in the forearm and secure but keep the insertion site visible. Use of ante-cubital fossa veins should be avoided as extravasation here can result in the permanent damage of blood vessels and nerves supplying the distal upper limb. 

7 Attach a small bag of normal saline to the venflon and ensure that this is running in freely and without any swelling or leakage at the insertion site. If in any doubt re-site the venflon. 

8  Ensure that the patient has received appropriate anti-emetic therapy prior to the administration of chemotherapy and has signed a Consent form. 

9 Put on a pair of non-sterile gloves and a plastic apron to protect yourself. 

10 Check the chemotherapy that you have been given to administer with the patient’s own details and the prescription chart jointly with another member of the medical or nursing staff.  All chemotherapy must be checked by two members of staff. 

11 Usually chemotherapy that has been prepared in infusion bags will be administered by the nursing staff. However, medical staff may be asked to administer chemotherapy that has been drawn up in a syringe as a bolus dose. The chemotherapy will have been drawn up in a Luer-lock syringe by pharmacy and sealed in a plastic bag. Check the expiry date and time on the bag before opening and screwing a green needle firmly to the syringe. 

12 Inject the chemotherapy slowly via the side port of the giving set. At the same time open the giving set fully to ensure a fast flow of saline as the chemotherapy is being infused. Keep your eye on the venflon site as the chemotherapy is being infused for signs of extravasation or leakage. Ask the patient to tell you immediately if there is any pain at the venflon site during the administration of chemotherapy. 

13 Continue to run fluid through the venflon for a couple of minutes after the chemotherapy has been given to flush the chemotherapy through before removing the venflon. 

14 Place all the used gloves, bags, giving sets and equipment used into the specially marked chemotherapy disposal bags and the needles into the special sharps bins which are provided on the ward. 

15 In the event of an actual or suspected extravasation injury follow the extravasation protocol (see below) which is available on the ward and the Day case Unit and inform the registrar. Kits for the treatment of extravasation injuries are available at all times in the unit. 

16 Inform the nursing staff of any spillage of chemotherapy. 

Guideline for Chemotherapy Administration Out of Hours

Wherever possible all in-patient and out-patient intra-venous chemotherapy administered to patients within the Clinical Haematology Directorate should be given within ‘normal working hours’ i.e. Monday - Friday 9.00 am - 5.00 pm when the standard complement of trained medical and nursing staff are on duty. (In addition ALL intra-thecal chemotherapy must be given during normal working hours). However, there are some exceptions to this policy: 

12. In-patients on the haematology wards receiving standard chemotherapy regimens consisting of several days of chemotherapy may require infusions over weekends. However such regimens should be commenced during the working week and not started over the weekend period. 

13. Some of the current acute leukaemia chemotherapy protocols require 12 hourly administration of intra-venous cytarabine. This requires the 2nd daily dose to be given in the evening usually at 10 pm. 

14. Patients receiving conditioning for allogeneic bone marrow transplantation by necessity have to start their chemotherapy over the weekend period prior to the commencement of total body irradiation. Such patients should be admitted to the ward before the weekend when the chemotherapy should be pre-ordered. In the case of high dose cyclophosphamide this should be administered as an infusion on Saturday and Sunday mornings according to the protocol. In the case of high dose melphalan, an on-call pharmacist will come in on Sunday morning to make up the bolus dose which has to be administered within 90 minutes of preparation due to its instability in solution. If there is no chemotherapy trained nurse available the on-call Specialist Trainee Grade 3 or above will be notified in advance of the probable timing of the dosage and will be asked to administer the chemotherapy as a bolus dose. 

4 Emergency administration of cytotoxic chemotherapy. There are occasionally situations where it is necessary to administer intra-venous chemotherapy to a patient urgently out of hours. This should always be a Consultant based decision. Pre-filled syringes of Daunorubicin (for AML / ALL with a high white count) or Cyclophosphamide (for suspected lymphoma with mediastinal obstruction) are available in the chemotherapy fridge on Fletcher ward (see separate Protocol for Out of Hours Provision of Chemotherapy). Specialist Trainee Grade 3 or above will need to calculate the dose to be given, check the dose with a trained nurse and may be asked to administer the dose on the haematology ward. 

GUIDELINE FOR THE USE OF DAUNORUBICIN OUT OF HOURS

OBJECTIVES

1. To ensure timely provision of Daunorubicin out of hours for Acute Leukaemia

2. To ensure safe dispensing and administration of Daunorubicin out of hours 


PROCEDURE

The following has been agreed with the appropriate Consultants and Pharmacists

1. Prescribing, dispensing and administration

       1.1   The haematology SPR must contact  the on call Pharmacist who will ensure that the decision to give Daunorubicin has been made by the on call Consultant 

               Haematologist and verify that the dose is appropriate.

1.2   Five pre-filled syringes, three containing 30mg in 30ml and two 20mg in 20ml will be kept in the chemotherapy fridge on Fletcher ward on the City Hospital campus.

    A standard dose of 50mg per m2 ( rounded to the nearest syringe size – see table) will be administered to most patients. This dose may be reduced at the consultant’s discretion if the patient has abnormal LFTS, creatinine or poor performance status. 

	Surface Area

 (round to nearest  size)
	Calculated Dose
	Dose to be administered

	1.3 m2
	65mg
	60mg (2 x 30mg syringes)

	1.4 m2
	70mg
	70mg (1 x30mg, 2x20mg syringes)

	1.5 m2
	75mg
	70mg (1 x30mg, 2x20mg syringes)

	1.6 m2
	80mg
	80mg (2x30mg, 1x20mg)

	1.7 m2
	85mg
	80mg (2x30mg, 1x20mg)

	1.8 m2
	90mg
	90mg ( 3x30mg)

	1.9 m2
	95mg
	90mg ( 3x 30mg)

	2 m2

  (round patients above this SA down to 2 m2  )
	100mg
	100mg(2 x30mg, 2x20mg syringes)


       1.3 A pre-printed designated prescription for Daunorubicin (see appendix 1) will be available with the drug supply. This must be completed and signed by the Haematology SPR on call. 

       1.4 A chemotherapy trained nurse should take the syringes appropriate to the dose prescribed from the fridge, fill in the patient’s name and date on the syringes and sign the pre-printed prescription. The SPR should check that the correct syringes have been issued according to the dose and sign the prescription. The number of syringes used should be recorded on the prescription.  

       1.5 Prior to administration of Daunorubicin it may be necessary to administer Rasburicase (200 micrograms/kg in 50mls sodium chloride 0.9% over 30 minutes). This is held as stock on Fletcher and Toghill wards. 

       1.6 A chemotherapy trained nurse or the trained SPR will need to administer the Daunorubicin according to the NUH chemotherapy policy via a free-flowing infusion of sodium chloride 0.9% over a minimum of 20 minutes

       1.7  Following administration the signed prescription must be left in the pharmacy tray for the ward Pharmacist to review the next working day

    2.   Replenishment of stocks

           2.1  The on call Pharmacist will log the call electronically in the usual way

2.2  
If a dose has been given out of hours during Sunday-Thursday the nurse in 

      

charge must contact the Cyto lab (47561) the following morning. The ward    

      

 Pharmacist will countersign the prescription and forward it to the Cyto lab who  

will dispense  replacement syringes. In addition if further chemotherapy is  required this can be organised via the ward Pharmacist

2.3 
 If a dose has been given out of hours during Friday-Saturday or bank holiday  the nurse in charge must contact the on call Pharmacist or main dispensary City Hospital campus if during opening hours (Saturday 9am, Sunday 10am or bank holiday 10am ) to request  replacement syringes. The syringe(s) should be dispensed from stocks in Cyto lab against the original prescription. 

If additional chemotherapy is required on a Saturday, Sunday or bank holiday the dispensary staff (if during opening hours) or on call Pharmacist will contact the on call technician to organise this. 

GUIDELINE FOR THE USE OF CYCLOPHOSPHAMIDE OUT OF HOURS

OBJECTIVES

3. To ensure timely provision of Cyclophosphamide out of hours for mediastinal obstruction 

4. To ensure safe dispensing and administration of Cyclophosphamide out of hours 


PROCEDURE

The following has been agreed with the appropriate Consultants and Pharmacists

1. Prescribing, dispensing and administration

       1.1  The haematology SPR must contact  the on call Pharmacist who will ensure that the decision to give cyclophosphamide has been made by the on call Consultant 

               Haematologist and verify that the dose is appropriate

 1.2  Three pre-filled syringes containing 500mg in 25ml Cyclophosphamide will be kept in the chemotherapy fridge on Fletcher ward on the City Hospital campus. A standard dose of 1000mg will be administered to most patients. This may be increased to 750mg/m2 (max 1500mg) at the consultant’s discretion. Also the dose may be reduced at the consultant’s discretion if patient has abnormal creatinine or poor performance status.

1.3 A pre-printed designated prescription for Cyclophosphamide (see appendix 1) will be available with the drug supply. This must be completed and signed by the Haem SPR on call. 

1.4 Prior to administration of Cyclophosphamide it may be necessary to administer Rasburicase (200 micrograms /kg in 50mls sodium chloride 0.9% over 30 minutes). This is held as stock on Fletcher and Toghill wards. 

1.5 A chemotherapy trained nurse should take the syringes appropriate to the dose prescribed from the fridge, fill in the patient’s name and date on the syringes and sign the pre-printed prescription. The SPR should check that the correct syringes have been issued according to the dose and sign the prescription. The number of syringes used should be recorded on the prescription.  

1.6 A chemotherapy trained nurse or the trained SPR will need to administer the Cyclophosphamide according to the NUH chemotherapy policy via a free-flowing infusion of sodium chloride 0.9% over a minimum of 2 to 3 minutes

1.7 Following administration the signed prescription must be left in the pharmacy tray for the ward pharmacist to review the next working day

    2.   Replenishment of stocks

           2.1  The on call Pharmacist will log the call electronically in the usual way

2.2  If a dose has been given out of hours during Sunday-Thursday the nurse in 

       charge must contact the Cyto lab (47561) the following morning. The ward    

       Pharmacist will countersign the prescription and forward it to the Cyto lab who  

will dispense a replacement syringe(s). In addition if further chemotherapy is required this can be organised via the ward Pharmacist

2.3  If a dose has been given out of hours during Friday-Saturday or bank 

holiday the nurse in charge must contact the on call Pharmacist or main dispensary City Hospital Campus if during opening hours (Saturday 9am, Sunday 10am, bank holiday 10am)  to request a replacement syringe(s) The syringe(s) should be dispensed from stocks in Cyto lab against the original prescription .

 If additional chemotherapy is required on a Saturday, Sunday or bank holiday the dispensary staff (if during opening hours) or on call Pharmacist will contact the on call technician to organise this. 
GUIDELINE FOR THE MANAGEMENT OF EXTRAVASATION
This summary is for EMERGENCY USE ONLY.  

You are directed to read the full policies/procedures/protocols from which this summary is derived.

Prevention is the best way of avoiding extravasation.  You should familiarise yourself with the policies, procedures, or protocols regarding the management of an intravenous cannula.

EXTRAVASATION refers to the leaking or infiltration of drugs into tissues. Before initiating treatment, it is important to know which agents are capable of producing necrosis – this can have serious implications for the patient

	1.
	Neutrals:
	Inert or neutral compounds that do not cause inflammation of damage.

	2.
	Inflammitants:
	Drugs that are capable of causing mild to moderate inflammation and flare in local tissues.

	3.
	Irritants:
	Drugs that are capable of causing inflammation, irritation or pain at site of extravasation, but rarely cause tissue breakdown.

	4.
	Exfoliants:

	Drugs that are capable of causing inflammation and shedding of the skin, but less likely to cause tissue death.

	5.
	Vesicants:
	Drugs that are capable of causing pain, inflammation and blistering of the local skin, underlying flesh and structures, leading to tissue death and necrosis.


Treatment of any extravasation consists of THREE stages:

1. Immediate management of extravasation – this is applicable to all drugs that extravasate

2. Specific management of extravasation – determined by the classification of the drug

3. Subsequent management of extravasation– this is applicable to all drugs that extravasate






SUMMARY OF THE MANAGEMENT OF EXTRAVASATION
FLOW CHART FOR THE IMMEDIATE MANAGEMENT OF EXTRAVASATION
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SUMMARY OF INDIVIDUAL DRUG MANAGEMENT
	CYTOTOXIC 

DRUG
	GROUP
	SPREAD & DILUTE
	LOCALISE & NEUTRALISE
	SPECIFIC MANAGEMENT

(SEE NOTES THAT FOLLOW THE TABLE) 
	ADDITIONAL INFORMATION

	Aclarubicin
	4 - Exfoliant
	
	(
	DMSO/Hydrocortisone Cream1. Cold Compress7
	

	Alemtuzumab
	1 - Neutral
	(
	
	
	

	Amsacrine
	5 - Vesicant
	
	(
	DMSO/Hydrocortisone Cream1. Cold Compress7
	Incompatible with sodium chloride

	Bevacizumab
	1 - Neutral
	(
	
	
	

	Bleomycin
	1 - Neutral
	(
	
	
	

	Bortezomib
	3 - Irritant
	(
	
	
	

	Carboplatin
	3 - Irritant
	(
if within 24hours
	(
if after 24 hrs
	Within 24hrs: Hyaluronidase2, Hydrocortisone Cream4,  then Warm Compress6

After 24hrs: Cold Compress7
	3% Sodium Thiosulphate3 may be useful

	Carmustine
	5 - Vesicant
	
	(
	Hydrocortisone Cream4. Cold Compress7.
	

	Cetuximab
	1 - Neutral
	(
	
	
	

	Cisplatin
	4 - Exfoliant
	(
if within 24 hours
	(
if after 24 hrs
	Within 24hrs: Hyaluronidase2, Hydrocortisone Cream4,  then Warm Compress6

After 24hrs: Cold Compress7
	3% Sodium Thiosulphate3 may be useful

	Cladribine
	1 - Neutral
	(
	
	
	

	Cyclophosphamide
	1 - Neutral
	(
	
	
	

	Cytarabine
	1 - Neutral
	(
	
	
	

	Dacarbazine
	5 - Vesicant
	
	(
	DMSO/Hydrocortisone Cream1. Cold Compress7
	Seek opinion of Plastic Surgeon

	Dactinomycin
	5 - Vesicant
	
	(
	DMSO/Hydrocortisone Cream1. Cold Compress7
	Seek opinion of Plastic Surgeon

	Daunorubicin
	5 -Vesicant
	
	(
	DMSO/Hydrocortisone Cream1. Cold Compress7.

Consider use of Savene
	Seek opinion of Plastic Surgeon

	Daunorubicin Liposomal
	4 - Exfoliant
	
	(
	Hydrocortisone Cream & Cold Compress7 for 12 hours, then DMSO QDS8
	Incompatible with sodium chloride

	Docetaxel
	4 - Exfoliant
	(
	
	Hydrocortisone/Chlorphenamine5 subcutaneously. Then Hyaluronidase2 & Warm Compress6. 
	

	Doxorubicin
	5 - Vesicant
	
	(
	DMSO/Hydrocortisone Cream1. Cold Compress7.

Consider use of Savene
	Seek opinion of Plastic Surgeon

	Doxorubicin Liposomal
	4 - Exfoliant
	
	(
	Hydrocortisone Cream4 & Cold Compress7 for 12 hours, then DMSO QDS8
	Incompatible with sodium chloride

	Epirubicin
	5 - Vesicant
	
	(
	DMSO/Hydroccortisone Cream1. Cold Compress7

Consider use of Savene
	Seek opinion of Plastic Surgeon

	Etoposide
	3 - Irritant
	
	(
	Hydrocortisone Cream4. Cold Compress7
	

	Etoposide phosphate

(Etopophos)
	2 - Inflammitant
	(
within 24 hours
	(
after 24 hours
	Hydrocortisone Cream4. Cold Compress7 for 24 hrs then apply Warm Compress6
	

	Fludarabine
	1 - Neutral 
	(
	
	
	

	Fluorouracil
	2 - Inflammitant
	(
first 24 hours
	(
after 24 hours
	Cold compress7 for first 24 hours, then a warm compress6. 
	

	Gemcitabine
	1 - Neutral
	(
	
	
	

	Idarubicin
	5 - Vesicant
	
	(
	DMSO/Hydrocortisone Cream1. Cold Compress7

Consider use of Savene
	Seek opinion of Plastic Surgeon

	Ifosfamide
	1 - Neutral
	(
	
	
	

	Irinotecan
	3 - Irritant
	
	(
	Cold Compress7
	

	Melphalan
	1 - Neutral
	(
	
	
	

	Methotrexate
	2 - Inflammitant
	
	(
	Hydrocortisone Cream4. Cold Compress7 then a warm compress6
	

	DRUG
	GROUP
	SPREAD & DILUTE
	LOCALISE & NEUTRALISE
	SPECIFIC MANAGEMENT

(SEE NOTES THAT FOLLOW THE TABLE)
	ADDITIONAL INFORMATION

	Mitomycin C
	5 - Vesicant
	
	(
	DMSO/Hydrocortisone Cream1. Cold Compress7
	Seek opinion of Plastic Surgeon

	Mitoxantrone
	4 - Exfoliant
	
	(
	DMSO/Hydrocortisone Cream1. Cold Compress7
	

	Mustine
	5 - Vesicant
	
	(
	3% Sodium Thiosulphate3. Then infiltrate a further 100mg Hydrocortisone subcutaneously. Cold Compress7
	Seek opinion of Plastic Surgeon

	Oxaliplatin
	4 - Exfoliant
	(
	
	Hyaluronidase2. Warm Compress6
	Incompatible with sodium chloride

	Paclitaxel
	5 - Vesicant
	
	(
	Hydrocortisone/Chlorphenamine5 subcutaneously. Then Hyaluronidase2. Warm Compress6. 
	

	Pentostatin
	1 - Neutral
	(
	
	
	

	Raltitrexed
	2 - Inflammitant
	
	(
	Hydrocortisone Cream4. Cold Compress7
	

	Rituximab
	1 - Neutral
	(
	
	
	

	Streptozocin
	5 - Vesicant
	
	(
	DMSO/Hydrocortisone Cream1.Cold Compress7
	Consider referral to Plastic Surgeon

	Thiotepa
	1 - Neutral
	(
	
	
	

	Topotecan
	4 - Exfoliant
	
	(
	Hydrocortisone Cream4. Cold Compress7
	

	Trastuzumab
	1 - Neutral
	(
	
	
	

	Treosulfan
	5 - Vesicant
	
	(
	Hydrocortisone Cream4. Cold Compress7
	

	Vinblastine
	5 - Vesicant
	(
	
	Hyaluronidase2. Warm Compress6
	

	Vincristine
	5 - Vesicant
	(
	
	Hyaluronidase2. Warm Compress6
	

	Vindesine
	5 - Vesicant
	(
	
	Hyaluronidase2. Warm Compress6
	

	Vinorelbine
	5 - Vesicant
	(
	
	Hyaluronidase2. Warm Compress6
	


	LOCALISE AND NEUTRALISE

The aim of this treatment is to confine the extravasated substance to as small an area as possible and administer an antidote (if available) to neutralise the damaging effect. Limb elevation NOT recommended.
	SPREAD AND DILUTE

The aim of this treatment is to spread the extravasated solution over a larger area, minimising or preventing tissue injury by an increased absorption of the toxic agent/dilution of the local concentration of the extravasated agent.  Limb elevation recommended. 


SPECIFIC MANAGEMENT INSTRUCTIONS

	1. DMSO/Hydrocortisone Cream

a. Apply DMSO (50%) topically, followed by hydrocortisone 1% cream when dried, every 2 hours for 24 hours. Cover with sterile gauze. (DO NOT USE OCCLUSIVE DRESSING – DMSO can cause blistering). 

b. Then alternate DMSO with Hydrocortisone Cream 6 hourly (i.e. apply a preparation every 3 hours on a rotating basis) for 24 hours and review.  Continue for maximum of 14 days (as indicated by extent of injury). 

c. Avoid contact with DMSO on unaffected skin.  If blistering occurs, discontinue use.

	2. Hyaluronidase
a. Reconstitute 1500 unit vial with 2ml water for injection.

b. Using 0.2ml aliquots, inject subcutaneously, infiltrating the area around the circumference. 

c. Gently massage the area to aid dispersal.

	3. Dexrazoxane (Savene)
If there is s serious extravasation of an anthracycline then during working hours the specific anti-dote dexrazoxane may be requested from Pharmacy and used. Consultant request only (see separate protocol) 

	4. Sodium Thiosulphate 3%
a. Infiltrate 1-3ml of this into the area using multiple “pin cushion” injections of approximately 0.2ml.

	5. Hydrocortisone Cream
a. Use 1% 6-hourly unless otherwise directed.

	6. Hydrocortisone/Chlorphenamine SC

a. Reconstitute 100mg vial of hydrocortisone with 2ml water for injection. Then mix 100mg Hydrocortisone and 10mg Chlorphenamine injections and make up to 10ml with water for injection.

b. Infiltrate 1-3ml of this mixture using multiple “pin cushion” injections of approximately 0.2ml.

c. Large extravasations may need 10ml.

	6.     Warm Compress
a. Apply a heat source (e.g. heat pad, covered hot water bottle [patient’s home] ) firmly, but without undue pressure to the extravasated area continuously for 24 hours.
b. Do not place heat source in direct contact with skin – place a surgipad or similar between skin and heat source.

	7.     Cold Compress

a. Apply a cold source (e.g. crushed ice, flexible cold pack, cold bandages) firmly but without undue pressure to the extravasated area intermittently (for 30 minutes in every 2 hours) for 24 hours, unless otherwise directed.
b. Do not place in direct contact with the skin – use a surgipad or similar between the skin and the cold source.

	8.     DMSO QDS

a. Apply DMSO (50%) within the area marked by the indelible pen 2 hourly for the next 24 hours, then four times a day for up to 14 days

b. Cover with sterile gauze, do not use an occlusive dressing.  Avoid contact of DMSO on unaffected skin.  Stop if blistering occurs.


USE OF DEXRAZOXANE IN ANTHRACYCLINE EXTRAVASATION
Dexrazoxane use must be authorised by a consultant and can only be prepared in pharmacy normal working hours. 

Dexrazoxane (Savene) should be handled as a cytotoxic drug and must be prepared in the pharmacy cytotoxic lab (City Hospital Campus). It may only be prepared in pharmacy normal working hours Mon to Friday 9am to 5pm, Saturday morning 9am to 1pm and Sunday morning or Bank Holidays 10am to 1pm.

Dexrazoxane is indicated for the extravasation of doxorubicin, epirubicin, daunorubicin, idarubicin. It is not thought to be affective in liposomal doxorubicin or daunorubicin extravasation and should not be used in these patients. 

Dexrazoxane should be considered for extravasations from a central or peripheral site for volumes of between 1.5ml to 3ml and is definitely indicated for volumes above 3ml.

Due to the expensive nature of the drug dexrazoxane should only be administered in cases of definite anthracycline extravasation and should be authorised by a consultant.

Dexrazoxane is not recommended in children. 

Caution is advised in patients with renal impairment as decreased renal function may increase serum concentrations.

Men are advised not to father children during and up to 3 months after treatment. Women of childbearing potential must use contraceptive measures during and at least 3 months after treatment

Dexrazoxane should be started as soon as possible and no later than 6 hours after extravasation

Patients treated with dexrazoxane should not receive DMSO.

Procedure for use of Dexrazoxane

1.  Contact the consultant to confirm treatment is appropriate and to           authorise use.

2. Remove any local cooling at least 15 minutes prior to administration

3. Contact pharmacy cytotoxic lab if Monday to Friday 9am to 5pm. Contact the main dispensary if Saturday or Sunday morning.

4. The consultant or registrar should fill in the designated prescription after use has been authorised. 

5. The recommended dose as an intravenous infusion is

Day 1: 1000mg/m2 
Day 2: 1000mg/m2

Day 3: 500mg/m2

NB Body surface area should be capped at 2m2

6. Administer as an intravenous infusion over 1 to 2 hours preferably through a large vein away from site of extravasation. If the other arm cannot be used use a proximal site to the area of extravasation. If the extravasation is from a central access the antidote should be given peripherally. If from a PICC line the opposite arm should be used.

7. Repeat with the appropriate dose for days 2 and 3.  Doses should be given approximately 24 hours apart (+/- 3 hours)

8. Local examination and haematological monitoring (FBC, U & E’s, LFT’S and creatinine) should be performed at least weekly until resolution.

9.  As dexrazoxane is considered an anti-dote to anthracyclines then a decision as to whether to repeat the course will need to be made by the patient’s consultant. This may depend on how much of the drug had been administered when the extravasation occurred.

Guideline for the Treatment of Anaphylaxis

· Anaphylactic and anaphylactoid reactions may occur in haematology patients in response to 

· Administration of IV antibiotics, vitamin K, chemotherapy and other drugs 

· Administration of blood products (especially repeat infusions of FFP) 

· Use of DMSO preservative in cryopreserved PBSC 

· Anaphylaxis should be suspected if a patient develops the following clinical manifestations: 
angio-oedema, urticaria, dyspnoea or hypotension. They may appear flushed or pale. 

· The most serious life-threatening problems are bronchospasm and cardiovascular collapse 

· Treatment according to national guidelines should be as follows 


[image: image1.emf] 

Consider when compatible history of severe allergic - type  reaction with respiratory difficulty and / or hypotension,  especially when skin changes are present  

Oxygen treatment where  available  

Stridor, wheeze, respiratory distre ss  or clinical signs of shock  

Epinephrine (adrenali ne) 1:1000  solution 0.5 ml (500µg ) IM stat  

Repeat in 5 minutes if no clinical  improvement  

Antihistamine (chlorpheniramine)  10 - 20 mg slow IV or IM  

IN ADDITION  

For  severe or recurrent  reactions and asth matic pts  give 100 mg IV or IM  hydrocortisone   If clinical manifestations of shock do  not respond to drug treatment give  1 - 2 litres IV fluid. Rapid infusion or  repeat dose may be necessary  

If bronchospasm is  severe add an inhaled      a gonist eg  salbutamol n ebuliser  


Guideline for the Performance of Medical Procedures under Local Anaesthetic or Intra-venous Sedation

The common procedures that are carried out routinely within Clinical Haematology are:

Bone marrow aspiration and trephine biopsy 

Lumbar puncture and administration of intra-thecal chemotherapy 

Removal of Hickman line

Repair of Hickman line 

· These procedures can either be performed on in-patients or in the Day Case Unit (pre-booking required). A bone marrow aspirate and trephine list is held every Tuesday and Thursday afternoon and most patients requiring diagnostic bone marrows should be booked onto this list via Day Case

· These procedures are usually carried out by Haematology Specialist Trainees or ST1 and ST2 grade doctors under supervision (only accredited Specialist Trainees Grade 3 or above) and NEVER ST1 and ST2 grade doctors can perform intra-thecal procedures – see separate intra-thecal policy) 

· Usually these procedures are carried out using local anaesthetic only but occasionally patients may request IV sedation (see protocol below). This cannot be done on the bone marrow list and must be booked separately

· Special packs are provided for Hickman line repair, Hickman line removal and LPs. 

· Simple dressing packs should be used for bone marrow aspiration and trephine biopsy.

· Disposable needles are provided for bone marrow aspirates, trephine biopsies and lumbar punctures 

· All procedures are to be performed using full aseptic precautions 

· A maximum dose of 10 ml 2% lignocaine s/c is to be used 

· It is the responsibility of the doctor performing the procedure to safely dispose of any sharps at the end of the procedure 

· The procedure should be fully explained to the patient including possible side-effects prior to starting and where possible appropriate information leaflets should be distributed to patients beforehand. Verbal consent must be obtained for patients undergoing procedure under local anaesthetic without sedation but written consent should be obtained for patients receiving intra-thecal chemotherapy. 

· The doctor must record the procedure in the patient’s notes 

Procedures with Sedation 

· For any new patient requesting sedation this must be authorised by the Consultant responsible for that patient (both for in-patients and for out-patients) 

· It is no longer possible for procedures to be performed under sedation within our department without the services of an anaesthetist to carry out the sedation part since these procedures are done too rarely to keep levels of expertise in managing sedated patients within the department

· The procedure must be booked with the anaesthetic department and usually performed in theatre at a specified time

· Patients should be advised that they should not have any solid food 6 hours before the procedure and clear fluids up to 2 hours prior to the procedure 

· Procedure and its side-effects including risks of sedation should be explained to the patient by the medical staff prior to commencement 

· Sedation is contra-indicated in patients with known respiratory failure or compromise

· Written consent is required by the patient or parent if patient is under 16 years old 

· Two doctors including one trained in sedation should be present during the entire procedure in order that the respiratory rate is monitored continuously 

· Oxygen and Flumazenil (Anexate) should be readily available during the procedure if required 

· A working intra- venous cannula must be inserted and secured prior to starting the procedure 

· The patient should then be positioned for the procedure with the cannula accessible

· 10 mg of midazolam should be drawn up in a syringe and diluted to 10 ml with water for injections 

· Intra- venous midazolam should be administered with an initial dose of 1 mg and then further increments of 1 mg can be given slowly until the patient is drowsy 

· Local anaesthetic is then given in the normal way and the procedure is undertaken 

· Further 1 mg increments of midazolam can be given if thought to be necessary 

· The total dose of sedation given should be recorded in the patient’s case notes (maximum dose required usually 10 mg, but up to 15 mg in larger patients) 

· If there is any respiratory embarrassment the sedation should be reversed using Flumazenil (Anexate) using 200 micrograms IV over 15 secs, then 100 mcg at 60 second intervals if required to a maximum dose of 1mg. 

· Following completion of the procedure the patient should normally be allowed to sleep until the sedation has warn off 

· If this is taking an undue length of time then Anexate can be given in order to reverse the sedation more quickly 

· Please note that flumazenil is shorter acting than the benzodiazepines and so patients should be monitored carefully after its use. 

· Patients must be advised NOT to drive home after they have had sedation and transport must be organised in advance 
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a)
Guideline for the Use of Prophylactic Antibiotics in Neutropenic Patients 

· This is the routine administration of oral antibiotic, antiviral and anti- fungal drugs to neutropenic patients, i.e. those who have an absolute neutrophil count (ANC) of < 0.5 x 109/l or those patients who are receiving chemotherapy regimens which are expected to result in this degree of neutropenia within the following 2-3 days. 

· The purpose of their use is to partially sterilise the gut and to prevent the development of potentially severe infections / sepsis during the neutropenic phase. For example it has been proven that the routine use of quinolone antibiotics reduces the risk of gram negative sepsis during neutropenia. There is however an increased risk of colonisation with resistant organisms and of increasing the risk of MRSA and C difficile infections.

· These antibiotics can usually be discontinued early during the recovery phase from the neutropenia, eg when the neutrophil count exceeds 0.5 x 109/l. 

· Two regimens of antibiotic prophylaxis are currently in use on the haematology wards, depending on the type of treatment that the patient is receiving: 

Regimen 1
General Haematology Patients on Toghill and Fletcher Wards

· This regimen is used for general haematology patients undergoing in-patient intra-venous chemotherapy, eg for acute leukaemia and some lymphomas on Toghill and Fletcher wards .

· In view of recent problems with MRSA and Aspergillus on Toghill ward, these guidelines have been amended during 2004 to cease using ciprofloxacin for in-patients having chemotherapy apart from allogeneic transplant patients. Instead oral colistin is used whilst out-patients are still given oral ciprofloxacin. (In the event of colistin being unavailable, however, ciprofloxacin will be used instead).

· Neutropenic prophylaxis may sometimes be given for patients receiving oral chemotherapy protocols if the risk of severe neutropenia is > 50% (eg FC regimen) and co-trimoxazole is required for all patients receiving fludarabine based regimens. For those receiving out-patient IV chemotherapy for myeloma (eg C-VAD or CTD regimens) then co-trimoxazole is recommended and aciclovir if there has been a history of Herpes Zoster infection. Patients receiving CHOP should receive neutropenic prophylaxis from Days 5-11 after the chemotherapy has been given

· If in doubt please ask a senior colleague for advice. 

· The regimen consists of: 

	Fluconazole po
	50 mg once daily                 

	Aciclovir po
	200 mg four times daily 

	Colistin po
	1.5 MU tds (for in-patients only)  

(Patients are given ciprofloxacin 250 mg bd if out-patients or as TTO after IV chemotherapy or use if colistin unavailable)


Regimen 2
Autologous Transplant Patients on Fletcher Ward 

· This regimen is used for haematology patients undergoing autologous transplant procedures on Fletcher ward 

· The regimen consists of 

	Fluconazole po
	50 mg once daily 

	Aciclovir po
	200 mg four times daily

	Colistin po
	1.5 MGU tds (use ciprofloxacin 250 mg bd if colistin unavailable)


TTO’s For autologous Peripheral Blood Stem Cell Transplant 

Following recovery from the neutropenia, patients are usually switched to: 
	Penicillin V po
	250 mg twice daily (use erythromycin 250 mg bd if patient is penicillin- sensitive) for 1 month

	Co-trimoxazole po
	960 mg bd on Mondays and Thursdays (pentamidine nebs if allergic) for 1 month

	Aciclovir po
	200 mg qds should be continued for 1 month


· This combination is continued for approximately 4 weeks following an autologous transplant procedure. 

· If patients are readmitted please continue their standard prophylactic antibiotics.

Regimen 3
Allogeneic Transplant Patients (Sibling and Unrelated) 

Patients who are receiving an allogeneic transplant, from a related or an unrelated donor are more immunosuppressed and should receive the following antibiotic prophylaxis: 

	Ciprofloxacin po
	250 mg  twice daily

	Fluconazole po
	50 mg once daily 

	Penicillin V po
	500 mg  twice daily (erythromycin 500mg bd if penicillin allergy)

	Colistin po
	1.5 MU three times daily 

	Pentamidine
	300 mg via a nebuliser prior to the transplant

	Cotrimoxazole po
	960mg  Mon, Thurs if Toxo Ab positive,  otherwise restart on engraftment

	Aciclovir po
	Dose is dependent on the CMV status of the donor/recipient pair


If both donor and recipient are CMV negative 

400 mg four times daily po (or 5 mg/kg IV tds if unable to tolerate orally)

If either the donor or the recipient are positive

10 mg/kg IV three times daily from day -2 until able to tolerate tablets; then switch to 800 mg four times daily po.

N.B. ORAL PROPHYLAXIS WITH CIPROFLOXACIN AND FLUCONAZOLE SHOULD BE DISCONTINUED IF A PATIENT BECOMES PYREXIAL AND COMMENCES ADDITIONAL IV ANTIBIOTICS / ANTIFUNGALS

Following recovery from the neutropenia (neutrophils > 0.5 x 109/l) patients should have: 

	Penicillin V po
	250 mg twice daily (use erythromycin 250 mg bd if patient is penicillin-sensitive)

	Co-trimoxazole po
	960 mg bd on Mon and Thurs (or pentamidine 300 mg neb monthly)

	Aciclovir po
	400 mg four times daily (if donor/recipient are CMV-ve)

800 mg four times daily (if either donor or recipient are CMV +ve)

After D +100  dosage can be reduced to 400 mg bd


These drugs are usually continued until 6 months post-transplant for conventional sibling transplants and for 12 months for Matched Unrelated Donor or reduced intensity transplants or longer if the patient is on steroids or has evidence of chronic GVHD.(See anti-viral/ transplant guidelines) 

b)
Guideline for the Management of Febrile Episodes in Neutropenic Patients 

· The criteria for treatment are:

15. Presence of neutropenia 
i.e. neutrophils < 1.0 x 109/l 

16. Presence of fever

i.e. Temperature > 38oC on two occasions separated by 1 hour, or
Temperature > 38.5oC on one occasion ,or
Clinical signs of septicaemia / obvious focus of infection

If temperature is 37-38oC, repeat after 1 hour to see if the above criteria for treatment are met.

· These patients need immediate assessment and initiation of treatment 

Assessment 

· Take brief history, including details of recent treatment

· Check for previous detection of Piperacillin/Tazobactam or Gentamicin resistant Gram –ve organisms from clinical specimens or surveillance cultures

· Clinical examination for signs of 

17. Oropharyngeal infection 

18. Chest infection 

19. Hickman line site infection 

20. Perianal sepsis, but do NOT perform a digital examination 

· Take immediate peripheral blood cultures and Hickman line blood cultures

· Check FBC for degree of neutropenia 

· Check U&E (as need creatinine result to dose aminoglycosides) 

· Arrange MSU and stool culture

· Arrange CXR (immediate if there are chest signs or symptoms, or the following morning is there are none and it is past midnight) 

· Ask nurses to take swabs from Hickman line site and mouth 

· Arrange induced sputum or bronchoscopy and BAL if there is shadowing on the CXR (D/W Specialist Trainee) 

· Arrange nasopharyngeal aspirate if there are corrhyzal symptoms 

Treatment

Initiate treatment immediately (DO NOT WAIT FOR X-RAY RESULTS) with

	Piperacillin/Tazobactam 4.5 g tds
	Substitute Meropenem 1g tds if penicillin allergic

	Gentamicin

OR

(Amikacin

(Check current ward policy for choice of aminoglycoside
	Once daily dosage (see chart)

15 mg/kg/day in 2 divided doses)


· The choice of aminoglycoside varies depending on the current prevalence and resistance profile of recent bacterial isolates. Check with the nursing staff or on-call Specialist Registrar regarding the current policy

· Gentamicin IV as a SINGLE DAILY DOSE (SEE ATTACHED DIAGRAM) according to weight, age and renal function (5 mg/kg for patients with normal renal function, 3 mg/kg for patients aged > 75 yrs or if GFR 10-40 ml/min, or 2 mg/kg if GFR < 10 ml/min).  Round dose to the nearest 40 mg and maximum daily dose 500 mg. Check creatinine daily when on Gentamicin see Nottingham hospitals guideline on antibiotic doses in renal impairment for adults

· Measure pre levels at approx 18-24 hours after dose (SEE ATTACHED DIAGRAM and avoid levels after 18.00). Target trough levels < 1 mg/l, post levels are not required

· The 2nd dose can be administered before the assay results are available for all patients with stable renal function and good urine output. For patients at high risk of gentamicin toxicity eg age > 75 yrs, on other nephrotoxic agents, critically unwell, previous renal dysfunction it is advisable to check a pre-dose gentamicin level prior to giving the second dose of gentamicin and withhold dose until level is known if there is significant concern (discuss results with microbiology)
· Take trough level (from Hickman line) just before administration 

· Repeat every 48 hours or as advised by microbiology 

· Second line option in patients with possible penicillin allergy is Meropenem 1g tds (2g tds if severe infection) instead of Piperacillin/Tazobactam.  NB There is a 10% risk of cross sensitivity with Meropenem and this should only be used for delayed / non-severe reactions to penicillin with careful monitoring)

NB WE HAVE HAD OCCASIONAL PROBLEMS WITH MULTIRESISTANT PSEUDOMONAS ISOLATES ON THE WARDS AND THIS HAS NECESSITATED INTERMITTENT SWITCHING FROM GENTAMICIN TO AMIKACIN (15 MG/KG/DAY IN 2 DIVIDED DOSES) AS 1st LINE ANTIBIOTIC-PLEASE CHECK CURRENT POLICY 

· Amikacin levels must be monitored pre-dose trough and 1hr post dose (normal levels trough <10 peak 20-30 mg/l) Amikacin levels are sent away for analysis and may take up to 48 hours – monitor renal function daily and reduce / omit doses if renal function deteriorating

· Reduce dose in renal impairment
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· Add Vancomycin 1 g IV twice daily ( or 1g od if > 65yrs or mild renal impairment) as a 100 minute (10mg.min) infusion ONLY for those patients who have a Gram positive isolate from the blood cultures and are non-responsive to Taz/Gent; OR if there are strong signs of a Gram positive infection (eg a red and inflamed Hickman exit site/tunnel infection; previous Gram positive infection; severe mucositis)  (See Nottingham hospitals guideline on antibiotic doses in renal impairment for adults)

· Monitor vancomycin levels around the 3rd dose (trough levels only required which should be taken from Hickman line immediately before dose). Expected target range 5-12 mg/L 

· Repeat every 48 hours or as advised by microbiology 

· If creatinine > 150 µmol/L or if allergy/contraindication to Vancomycin, substitute Teicoplanin 400 mg IV every 12 hours for 3 doses and then 400 mg daily thereafter 

· Meropenem (1g tds to 2g tds max) may be substituted for Piperacillin/Tazobactam if no response at 36 hours. Dose adjustment is required in renal impairment

Review at 24-48 Hours 

If the temperature has not settled at 24-48 hours and there are no obvious features to suggest the source of infection, the antibiotic protocol should be modified as follows:

21. If blood cultures have shown a Piperacillin/Tazobactam resistant Gram positive organism, then start Vancomycin as detailed above and discontinue the gentamicin 

22. If blood cultures grow resistant organisms then change antibiotics as advised 

23. If the patient has no particular risk factor for fungal infection consider switching to 2nd line Meropenem for a further 24 hours

24. If there are no positive isolates and no response to antibiotics at 48 hours and has a high risk of a fungal infection (eg prolonged neutropenia, previous steroid exposure, CRP > 200) then consider fungal infection, repeat the CXR and commence IV Abelcet as below. If the patient is reasonably well it is usual to stop the aminoglycoside when starting Abelcet to preserve the renal function - if in doubt discuss with the Specialist Trainee. 

N.B. If severe renal impairment contact pharmacist for advice re dose modifications 

c)
Guideline for the Treatment of Specific Infections

1.
Severe Mouth Ulceration

If the buccal mucosa is severely ulcerated,

· repeat mouth swabs for MC and S and virology

and consider adding the following: 

· Fluconazole po 200 mg od oral (or 50 mg IV daily if unable to tolerate) for Candida

· Aciclovir po 800 mg qds po (or 10 mg/kg tds IV if unable to tolerate) for Herpes

· IV Vancomycin 1g bd for BMT patients to cover G+ve infections 

· For resistant oral Candidiasis consider switching fluconazole to Voriconazole 200 mg bd or use low dose IV Abelcet (50 mg daily)

2.
Abdominal Pain and/or Diarrhoea

If the patient complains of severe diarrhoea or abdominal pain:

· send stool samples for culture and for C. difficile toxin,

· arrange a plain abdominal X-ray and if abnormal arrange USS to assess bowel wall thickness and consider adding the following: 

· Metronidazole 400 mg tds po if C. difficile is highly suspected (IV is less effective; alternative is oral vancomycin 125 mg qds in patients who have had recurrent C. difficile infection or who fail to respond after 48 hours of metronidazole) Dose can be increased to 250 mg qds in severe infections

· Metronidazole 500 mg IV tds if AXR/USS is suggestive of typhlytis

· Ciprofloxacin 400 mg bd IV and IV Abelcet or other anti- fungal drugs can also be useful for patients with established typhylitis (D/W Specialist Trainee or Consultant) 

N.B. For patients with confirmed C. difficile infection, isolation in a single room on Toghill ward should be arranged using enteric nursing precautions. Metronidazole should be continued for 10 days. If no improvement or clinical deterioration within 3 days of metronidazole therapy or if there is relapsed C difficile, oral vancomycin 125 mg qds may be substituted for metronidazole to treat C. difficile infection. Maximum dose of vancomycin is 250 mg qds for severe infection and consider dose of IV-Ig. Also consider specialist gastroenterology input 

3.
Lung Infections / Pneumonitis 

If there is radiological or clinical evidence of a lung infection:

· obtain urgent capillary blood gases via the pulmonary function laboratory or alternatively radial arterial blood gas samples (do NOT perform arterial blood gases from the brachial artery in thrombocytopenic patients because of the risk of haemorrhage) 

· inform Outreach if the patient is hypoxic and patient has high early warning score and consider transfer to CCD for CPAP if there is no response to humidified high flow oxygen 

· Request an urgent high resolution CT scan of the chest

· arrange either an urgent bronchoscopy and lavage (arrange via Prof Hubbard / Dr A Fogarty or an induced sputum (contact physiotherapy) to obtain samples for culture and immunofluorescence. These must be sent urgently to QMC for analysis

· If the patient is corryzal obtain a naso-pharyngeal aspirate and send for urgent immunofluorescence for respiratory viruses at QMC and transfer the patient to a negative pressure isolation room on Toghill

· These samples must be transferred urgently to QMC Microbiology and Virology via a taxi if necessary - telephone labs to warn of their arrival 

· Arrange an urgent high resolution CT scan to attempt to distinguish between bacterial and fungal infections 

· Send a galactomannan sample to microbiology (red top clotted sample) 

Consider adding the following drugs: 

· Abelcet (3 mg/kg) if there is a suspected Aspergilloma or evidence of a fungal chest infection 

· Co-trimoxazole 120 mg/kg IV or po in 3-4 divided doses if there is suspected Pneumocystis carinii infection 

· Ganciclovir IV 5 mg/kg bd if CMV pneumonitis is suspected (generally only in allogeneic transplant recipients). This drug is made up in pharmacy and is considered to be a cytotoxic. 

N.B. if CrCl > 50ml/min give 5 mg/kg bd, if CrCl 25-50ml/min give 2.5mg/kg bd , CrCL 10-25ml/min give 2.5mg/kg daily, and if CrCL <10ml/min give 1.25mg/kg every 24hours 

N.B. In cases of severe neutropenia may substitute Foscarnet for ganciclovir on Consultant’s recommendation, usually 90 mg/kg IV bd (adjust dose according to creatinine - consult pharmacist) 

N.B. In cases of proven CMV infection or > 5 positive cells by antigenaemia test both foscarnet and ganciclovir should be given together at full dose 

· Ribavirin nebulised if other RSV or parainfluenzavirus are proven or strongly suspected (see protocol). 

Nebulised 2g over 2 hours tds ( 6g + 100 ml water gives 60 mg/ml solution - nebulise 33 ml via SPAG machine (see Ribavirin protocol) 

· Osaltamivir (Tamiflu) may be considered for Influenza A  isolates (contact infection control and pharmacy)

d)
Clinical Guideline for the Prophylaxis and Treatment of Fungal Infections 

Introduction 

Patients with prolonged neutropenia are at risk of developing both localized fungal infections, mainly involving mucocutaneous Candida species. They are also at risk of invasive fungal infections mainly with Aspergillus and Mucor species, usually of the sinuses and respiratory systems. Prophylaxis with azole anti-fungal agents can certainly reduce the risk of Candida infections and some of the newer third generation azole drugs also have a broader spectrum of anti- fungal activity including Aspergillus. 

Patients at risk of invasive fungal infections should be screened weekly using galactomannan and CXRs should be done regularly for all patients with neutropenic fever. High resolution CT scanning should be performed if there is CXR shadowing suspicious of fungal infection or if there is unremitting fever with no obvious cause and a high CRP > 200. 

Anti-fungal Prophylaxis according to Risk of Invasive Fungal Infections 

Haematology patients can be stratified into those with a high risk of invasive fungal infection and those with a standard or low risk of fungal infection depending on the intensity of treatment they are receiving and likely duration of neutropenia and whether or not they have had a previous episode of probable or confirmed invasive fungal infection 

	High Risk
	Patients who have had previously documented confirmed or highly probable invasive fungal infections and who are undergoing further intensive chemotherapy likely to result in a prolonged period of neutropenia > 10 days (eg AML induction chemotherapy or allogeneic or autologous transplant procedure)

	
	Prescribe low dose Abelcet 50 mg daily IV D+1 until ANC > 0.5 

(May use voriconazole at Consultant’s discretion)

Galactomannan screening x 2 weekly 

	Standard Risk 
	Patients undergoing autologous / allogeneic SCT 

	
	Patients undergoing intensive AML/NHL chemotherapy 

	
	Patients receiving > 10 mg prednisolone for GVHD 

	
	Prescribe fluconazole 50mg od po until neutrophil count > 1.0 

(May use itraconazole / voriconazole at Consultant’s discretion)

Galactomannan screening weekly if in-patient

	Low Risk 
	Patients undergoing out-patient chemotherapy, eg CHOP, VAD or any regimen that includes vinca alkaloids

	
	Prescribe fluconazole 50 mg od po 


Treatment of Invasive Fungal Infections in Neutropenic Patients 

It is important to try and prove that there is a fungal infection by BAL, high resolution CT scanning and galactomannan blood tests prior to the initiation of anti- fungal agents. The preferred anti- fungal agent for the treatment of presumed invasive fungal infection depends on the likelihood of such an infection being present and the strength of the evidence for this. Whilst patients are receiving treatment with intra-venous anti- fungal agents their usual azole prophylaxis should be discontinued. 

1.
Empiric Therapy for Unremitting Fever 

· A fungal infection may be presumed in neutropenic patients with an unremitting pyrexia which has not resolved within 48 hours despite broad spectrum antibiotics 

· It is important to try and prove that there is a fungal infection by BAL, high resolution CT scanning and galactomannan blood tests prior to the initiation of anti- fungal agents 

· Abelcet (Amphotericin lipid complex) is the initial drug of choice in Haematology patients with neutropenic fever unresponsive to broad spectrum antibiotics and with normal renal function and no other risk factors for nephrotoxicity. 

· Renal function should be monitored daily and if the creatinine increases by 50% then consider switching to an alternative anti-fungal agent

· A leak of potassium and magnesium may occur and levels should be monitored closely and replacement given IV if necessary 

· Abelcet can also cause abnormal LFT’s which should also be monitored daily 

· If reactions occur during the infusion of Abelcet (eg rigors/itching etc) give hydrocortisone and chlorpheniramine IV and consider switching to an alternative anti-fungal agent. 

· If reactions are severe or if renal impairment is developing (i.e. there is a doubling of the baseline creatinine) and the anti- fungal agent needs to be continued then consider switching to AmBisome or caspofungin 

2.
Pre-emptive Treatment of Probable Fungal Infection - Abelcet 

· Amphotericin lipid B complex (Abelcet) is a complex of Amphotericin B with 2 phospholipids which has efficacy against Aspergillus and Candida species. 

· Low doses of Abelcet (1 mg/kg) have been shown to be effective in patients with persisting neutropenic fever 

· Abelcet should be used for patients with probable evidence of invasive fungal infection such as CXR changes, high resolution CT scan abnormalities or positive galactomannan test with AmBisome being reserved for patients with severe confirmed invasive fungal infection or for those who are intolerant / unresponsive to Abelcet

· Dose of Abelcet is 50 mg/day if weight is < 60 kg (i.e. 1 mg/kg rounded to nearest 50 mg vial)

· Dose is 100 mg/day if weight is 60-100 kg  (i.e. 1mg/kg rounded to nearest 50 mg vial)

· Dose is 150 mg/day if weight is .> 100 kg  (i.e. 1 mg.kg rounded to nearest 50 mg vial)

· If Aspergillus infection is highly suspected or confirmed, Abelcet dose can be increased to 3-5 mg/kg (round to nearest 50 mg vial) or consider switching to AmBisome / Caspofungin

· Abelcet is administered as an IV infusion over at least 3 hours at a rate of 2.5 mg/kg/hour after a test dose of 1 mg without chlorpheniramine and hydrocortisone cover. The most common side effects are fever, nausea, chills and vomiting. If reactions occur piriton 10 mg IV and paracetamol ig po can be given as premedication. Some patients may require pre-medication with pethidine. 

· Renal function must be monitored daily and if deterioration occurs consider switching to caspofungin 

3.
Treatment of Severe Proven or Strongly Suspected Fungal Infection - AmBisome 

· Liposomal amphotericin (AmBisome) should ONLY be prescribed after discussion with the patient’s consultant 

· In view of financial constraints and the expense of liposomal amphotericin, the use of this drug should be reviewed daily by the consultant 

· Usually AmBisome is reserved for patients with a severe confirmed or highly suspected invasive fungal infection unresponsive to Abelcet  or for proven cases of Mucor infection which is resistant to other anti-fungal agents

· Dose recommendations for liposomal amphotericin are as follows 

a) For patients where an Aspergillus infection is suspected but not proven, who have not shown a response to Abelcet, or who have renal toxicity, give AmBisome at 1 mg/kg/day initially 

b) For patients with proven progressive pulmonary aspergillosis, or if there is evidence of progression, increase the dose to 3-5 mg/kg/day 

c) Doses of 10 mg/kg may occasionally be used in severe cases (D/W Consultant) 

· Although this drug has lower renal toxicity, it is still necessary to monitor the U&E daily 

· Patients with impaired renal function may be switched to Caspofungin ( GOTOBUTTON  HL002 see below
) 

4.
Treatment of Fungal Infection in Patients with Impaired Renal Function or if No Response to Abelcet / AmBisome - Caspofungin 

· This is an alternative echinocandin anti- fungal agent with a different mode of action 

· It may be used instead of Ambisome for patients with severe documented fungal infection who have renal impairment with Ambisome or rarely in conjuction with AmBisome (eg for the treatment of cerebral Aspergillus, severe pulmonary Aspergillus not responding to AmBisome alone) 

· It should be noted that Caspofungin has no activity against Mucor species and that if this is suspected clinically (naso-pharyngeal involvement) then AmBisome is the drug of choice 

· It should be prescribed only with Consultant authorisation 

· If > 80 kg then loading dose is 70 mg followed by 70 mg daily 

· If < 80 kg then loading dose is 70 mg followed by 50 mg daily 

· The infusion should be given over 1 hour 

· LFTs need to be monitored daily 

5.
Maintenance Treatment for Proven or Strongly Suspected Fungal Infections - Voriconazole 

· Patients who have responded well to IV anti- fungal therapy and whose counts have regenerated but who have radiological evidence of residual fungal infection should be started on maintenance out-patient therapy using voriconazole 200 mg bd 

· An initial loading dose of 400 mg bd if required followed by 200 mg bd 

· This should be continued for 2 weeks (NB interacts with CSA so reduce CSA dose)

e)
Guideline for the use of Aciclovir for Prophylaxis and Treatment of Herpes Virus Infections 

Introduction

Reactivation of Herpes viruses are very common after both allogeneic and autologous transplantation. HSV reactivation can lead to mucosal lesions which may then act as ports of entry for bacterial infections. HZV reactivation can lead to painful dermatomal vesicular rashes which may become secondarily infected and in the more immunosuppressed allogeneic transplant recipients there is a risk of disseminated Zoster leading to more serious complications including Zoster encephalitis, retinitis and fulminant hepatitis which can occur in the absence of the characteristic rash. Aciclovir is an effective oral prophylactic agent for the prevention of both HSV and HZV reactivation. 

1.
Aciclovir Prophylaxis Pre -Transplant and for Neutropenic Patients 

Patients undergoing chemotherapy likely to render them neutropenic for > 1 week are mainly at risk of HSV reactivation and should receive prophylaxis with 

Aciclovir po 200 mg qds 

Myeloma patients receiving pulsed high dose dexamethasone as part of their treatment are also at particular risk of HSV and HZV reactivation and should also be considered for this prophylaxis especially if they have had a previous episode of Zoster. 

2.
Aciclovir Prophylaxis for Autograft Recipients 

The main risk for patients undergoing autologous transplantation is with HSV infection and again prophylaxis should be given with 

Aciclovir 200 po mg qds 

This should be continued until Day +28 post-transplant 

3.
Aciclovir Prophylaxis for Allograft Recipients 

As well as the risks of HSV and HZV reactivation, allograft recipients who are CMV positive or have a CMV positive donor are also at risk of CMV reactivation post-transplant. For some years high dose aciclovir has been used in an attempt to prevent CMV reactivation in those patients at risk of CMV. Although this strategy has not been proven to be effective in the prevention of CMV reactivation, its use has been associated with improved survival in controlled trials and so continues. Thus patients at risk for CMV reactivation receive 

Aciclovir 10 mg /kg IV tds from Day -2 until engraftment 

Then Aciclovir 800 mg qds po until Day 100 
If CMV reactivation does occur and the patient commences pre-emptive therapy with foscarnet or ganciclovir then the oral acyclovir should be discontinued and restarted when the CMV treatment has been completed. 

Patients not at risk for CMV reactivation (CMV neg/neg) should receive 

Aciclovir 400 mg qds po from D-2 until D+100 (5mg/kg IV tds if severe mucositis) 

Beyond Day +100 the major risk is of VZV infection which may be severe in this group of immunosuppressed patients especially if they have received Campath 1H as part of their conditioning regimen (as in conventional MUD transplants for AL and patients receiving reduced intensity transplants). Zoster frequently occurs in the first year post-transplant which causes serious morbidity and the risk is increased further if steroid treatment is commenced for GVHD. 

Therefore after 100 days aciclovir prophylaxis should be continued as follows 

Conventional sibling allografts - Aciclovir 400 mg bd until 6m post-transplant

MUD and reduced intensity transplants - Aciclovir 400 mg bd until 12m post-Tx 

If prednisolone is commenced for GVHD then the dose of aciclovir prophylaxis should be increased as follows 

Either Aciclovir 400 mg qds po

Or Aciclovir 800 mg bd po 

The dose may be reduced when the prednisolone dosage is below 10 mg daily. 

Treatment of Herpes Zoster Infections 

Allograft patients developing Zoster infection within 3 months of transplant should be admitted to an isolation room on Toghill ward or Nightingale 2 ward for IV Aciclovir 10 mg/kg tds for a minimum of 5 days followed by a further week of valaciclovir 1g tds 

Any patient with signs of disseminated Zoster should be admitted for IV aciclovir 10 mg/kg tds for a minimum of 5 days followed by a week of valaciclovir 1g tds
Other patients with dermatomal Zoster can be treated with oral aciclovir 800 mg 5 times daily for a minimum of 7 days as an out-patient 

Patients failing to respond to IV acyclovir should be switched to IV foscarnet twice daily (dose depends on CrCL – check with pharmacy). Vesicle samples and peripheral blood EDTA samples should be sent to virology for culture and drug sensitivity assays and PCR testing.

Guideline for the use of Irradiated and CMV Negative Blood Products

· Usually the ward Specialist Trainees will request the platelets and blood products required each day directly from the Blood Transfusion laboratory when the day’s blood counts are known

· In general, patients are transfused to keep the Hb > 10 g/dl

· Prophylactic platelet support is given to patients to keep the platelet count > 10 x 109/l 

· If a patient has deranged coagulation or a high pyrexia or evidence of bleeding, platelets may be given to keep the platelet count > 20 x 109/l 

· For patients requiring concomitant anti-coagulation with heparin/ Clexane then the platelet count should be maintained between 30-50 x 109/l

· Transfusion request forms must be completed with the tick boxes for irradiated blood products and CMV negative blood products. The indication for the transfusion must also be stated

· Blood must be prescribed using the dedicated blood product forms allowing the traceability of all blood products as required by the EU Directive

· The following guidelines should be followed for requesting these particular blood products for the prevention of transfusion associated graft-v-host disease and for the prevention of transfusion associated CMV infection.

· Patients who require irradiated blood products

· should be issued with a card that states this and an information leaflet for them to read (available on the ward, DCU and out-patient area)

· a sticker should be placed in the front of their notes stating their requirement for irradiated blood products

· a change of blood product form should be completed and sent to blood bank for their information 

· the Blood Bank computer should be annotated to reflect the need for special blood products 

· once a patient requires irradiated blood products this should be continued indefinitely 

· CMV negative blood products may be requested for some patients whilst their CMV status is determined. If this is found to be positive then a change of blood product requirement form must be completed and returned to the Blood Bank to update their records

Patients who Require Irradiated Blood Products

1.
Patients Undergoing Stem Cell Mobilisation or Bone Marrow Harvests 

· Patients undergoing mobilizing courses of chemotherapy with a view to stem cell harvesting should receive irradiated blood products for at least 1 month before the stem cells are collected 

· Patients undergoing autologous bone marrow harvests should receive an irradiated unit of blood during the procedure 

2.
Patients undergoing allogeneic transplantation from sibling or unrelated donors. 

· All blood products for these patient should be irradiated from 14 days pre-transplant indefinitely

· If the patient is CMV negative with a CMV negative donor then the patient should also receive CMV negative blood products. 

· Patients undergoing allogeneic transplantation should have a Blood Product Requirement Form completed prior to admission by one of the Transplant Consultants to ensure that the correct blood products are given post-transplant

2.
Patients undergoing autologous haemopoietic stem cell transplantation. 

· Patients should receive irradiated blood products from 1 month before stem cell collection until 6 months following the transplant. Practically however at NCH irradiated blood products should be continued indefinitely. CMV negative blood products are not required unless specifically requested by the consultant. 

3.
Patients receiving treatment with purine analogue, i.e. fludarabine, Cladribine (chlorodeoxyadenosine,CDA)) and Pentostatin (deoxycoformycin, DCF) and Clofarabine. 

· These patients should receive irradiated blood products for 1 year following completion of therapy. In practice at NCH patients should remain on irradiated blood products indefinitely 

· It is important that these patients receive an information leaflet, have a sticker in their notes and have a change of blood product requirement form issued to Blood Bank when they receive their first dose of fludarabine etc. 

4.
Lymphoma and CLL patients. 

· All patients with Hodgkin’s disease should receive irradiated blood products.

· Patients with non-Hodgkin’s lymphoma do not routinely require irradiated blood products unless they are being treated with a purine analogue based regimen ( GOTOBUTTON  HL001 see above
)

· Patients receiving Campath 1H treatment for CLL should receive irradiated blood products and undergo CMV screening to look for CMV reactivation / infection

5.
Acute Leukaemia Patients. 

· Patients with acute leukaemia do not require irradiated blood products unless they are being treated with a fludarabine based regimen, i.e. FLAG.

· New patients with acute leukaemia who may be candidates for allogeneic transplantation should receive CMV negative blood products until their CMV status is determined. If they are CMV negative then they should continue to receive CMV negative blood products

6.
Aplastic Anaemia 

· Patients with aplastic anaemia receiving treatment with ATG and CSA do not require irradiated blood products. Patients presenting with aplastic anaemia who may be treated later by an allogeneic bone marrow transplant should receive CMV negative blood products until their CMV status is determined. They should continue with CMV negative blood products if they are found to be CMV negative at presentation.

Guideline for the use of Anti-emetics

	LEVEL 
	DRUGS 
	USES 

	LEVEL 1 
	Metoclopramide 
	- Oral chemotherapy regimens 

	Mildly
	10-20 mg tds po or IV 
	for Myeloma, CLL, Lymphoma 

	emetogenic  
	OR
	- Out patient IV chemotherapy 

	
	Cyclizine 
	eg. CHOP, VAD, fludarabine and 

	
	50 mg tds po or IV 
	vinca alkaloids as 1st line therapy 

	
	
	

	LEVEL 2 
	Ondansatron 8 mg po bd
	- Standard therapy for Acute 

	Moderately
	Dexamethasone
	Leukaemia protocols eg FLAG, UKALL 12

	emetogenic
	2 mg bd po 
	And AML 15

	
	
	

	
	
	

	
	
	

	LEVEL 3 
	Ondansatron 
	- 2nd line therapy for pts 

	Highly
	8 mg bd  IV 
	who have failed 1st line therapy 

	emetogenic 
	AND
	- 1st line therapy for pts having 

	
	Dexamethasone 
	conditioning regimens pre HSCT 

	
	2 mg bd po or IV 
	- 1st line therapy for pts having 

	
	
	 Fludap,  IVE or ABVD, ICE, 

	
	
	CODOX-M-IVAC, ESCHAP 

	
	
	

	LEVEL 4 
	Ondansetron 8  mg bd IV
	- 2nd line / salvage therapy 

	
	AND
	for patients failing to respond 

	
	Dexamethasone 2-4  mg bd IV
	to other regimens 

	
	AND
	

	
	Lorazepam 
	

	
	1-2 mg bd IV or po 
	

	
	OR
	

	
	Cyclizine pump (150 mg over 24 hours)
	

	
	OR
	

	
	Nozinan pump (6.25-25 mg over 24 hours)

	
	
	


Administration and Monitoring of Cyclosporine A

a)
Administration of Cyclosporine A 

· Cyclosporine A is an important anti-rejection / anti- GVHD drug that is given to all patients undergoing allogeneic transplants according to the specific transplant protocol that should be available for each patient.

· Cyclosporine may also be used in conjunction with ATG for the treatment of aplastic anaemia (see protocol) or for the treatment of GVHD post-transplant and for some other immune mediated conditions eg ITP

· Usually the cyclosporine is started intra-venously pre-allogeneic transplant and given twice daily, starting with the 10.00 am dose on Day -1. (IV dose is 1 – 2 mg/kg bd) 

· It is given as a slow infusion over 4 hours and is continued IV until the patient is able to tolerate oral drugs (usually Day 10-14) when the patient is transferred onto the oral formulation according to the protocol. (Oral dose is roughly equivalent to double the IV dose) 

· The liquid formulation should be given wherever possible except in extreme cases of intolerance when the capsules may be used after discussion with a senior colleague. 

· If a dose is vomited within 1 hour then it should be retaken. It is important that a patient’s cyclosporine is continued at all times 

· The use of Itraconazole and voriconazole increases cyclosporine levels and the CSA dose may need to be reduced accordingly so caution should be taken with its use 

· Cyclosporine can occasionally induce TTP in the post transplant setting – check film for fragments and LDH if unexplained fits or thrombocytopenia post transplant

b)
Monitoring of Cyclosporine Levels 

· Proper measurement of cyclosporine levels is critical to ensure that the dose is sufficient to prevent rejection / GVHD and yet is non-toxic to the kidneys and liver.

· Trough levels (immediately before the 10.00 am dose) should usually be taken on Mondays and Thursdays, and occasionally Saturday morning samples are required but must be prearranged with the biochemistry department at a Consultant’s request. If a sample is missed then a sample should be sent the following day.

· Blood should be taken into an EDTA purple top tube (as for FBC) but sent to the biochemistry department for analysis 

· During the transplant when the cyclosporine is given IV via the Hickman line, levels should be taken peripherally since the drug may bind to the line and falsely elevate the level if taken from the Hickman line 

· It is the responsibility of the Fletcher ward Specialist Trainee to chase up the CSA results and adjust the dose according to the sliding scale in the BMT protocol 

· CSA levels for allograft patients should be 100-200 ng/ml. Patients on some BMT protocols may require a higher level than this (check protocol)

· Patients on cyclosporine should have regular U&E and LFTs checked

· Monitoring can be discontinued when the cyclosporine dose is being tapered

Guidelines for the use of Haemopoietic Growth Factors

The Department of Clinical Haematology currently uses G-CSF (Filgrastim) for the following broad indications:

-
Mobilisation of peripheral blood stem cells for transplantation 

-
Reduction in the duration of neutropenia following cytotoxic chemotherapy or haemopoietic progenitor cell transplantation 

Use of other growth factors (eg GM-CSF or pegfilgrastim) or for other indications are only to be done at the Consultant Haematologists’ request 

The following specific regimens for the use of growth factors are routinely in use within the department: 

G-CSF 

Both standard G-CSF (lenograstim and filgrastim) and pegylated G-CSF (Neulasta) may be used for patients receiving haematology treatments for the following indications

Standard G-CSF

1)
Mobilisation of Peripheral Blood Stem Cells from Donors 

Following completion of a full medical assessment and after signing a consent form, donors are to be given: 

10 mcg / kg body weight s/c for 4-5 days pre-stem cell donation 

The first dose is to be administered on the Haematology Day Case Unit and the donor is to be monitored for 1-2 hours afterwards to ensure no adverse reaction occurs. 

If the dose to be given exceeds 1000 mcg then the dose should be divided into 2 equal doses and given b.d. 

2)
Mobilisation of Autologous Peripheral Blood Stem Cells

Patients are usually mobilised with a combination of chemotherapy and G-CSF. The chemotherapy given for mobilisation is either Cyclophosphamide 3g/m2 (myeloma patients) or 
I.V.E. / I.C.E (lymphoma patients). The standard dose of G-CSF is: 

300 mcg s/c daily from day+5 (Cyclophosphamide patients) or the day after completion of the IVE / ICE / ESCHAP until completion of leucapheresis 

Occasionally patients are mobilised with G-CSF alone in which case the dose of G-CSF is increased to 10 mcg/kg body weight 

3)
Reduction of Neutropenia after Haemopoietic Progenitor Cell Transplantation 

G-CSF is routinely administered following haemopoietic progenitor cell transplantation according to the transplant protocols. In brief: 

· Autologous PBSCT - dose of 100 mcg s/c from Day +1 (unless in trial)

· Sibling Allogeneic PBSCT/BMT - dose of 300 mcg s/c from Day +9

· MUD Transplants - dose of 300 mcg s/c from Day +9 

· RIC Transplants - dose of 300 mcg s/c from Day +9 

4)
Reduction of Neutropenia following Intra-venous Chemotherapy 

a)
Lymphoma/Myeloma Protocols

· not routine after standard CHOP/VAD/ABVD

· G-CSF given from day +4 for patients on CHOP 2 weekly

· If previous episode of neutropenia after ABVD give G-CSF X3/wk

· Elderly patients with previous neutropenic sepsis or dose delay give G-CSF from day +4 

· IVE (non-mobilising) - start low dose 100 mcg s/c daily from day +8 

· Fludap -start low dose 100 mcg s/c daily from day +8 

b)
Acute Leukaemia Protocols 

· AML-15, APL, AML-16  - NO G-CSF required unless delayed reconstitution (D/W Consultant) 

· FLAG, FLAG-Ida - please note that G-CSF is an integral part of the chemotherapy regimen and consists of 300 mcg from Day -1 to Day+5 (Omit Day -1 dose if wcc > 50 x 109/l). 

· UKALL-12 - start G-CSF after completion of chemotherapy 

Pegylated G-CSF (Pegfilgrastim)

a) 
 Some Lymphoma Protocols where Neutropenia of > 10 days is Typical

· Pegylated G-CSF may be considered for some patients receiving chemotherapy which is expected to lead to netutropenia exceeding 10 days at consultants request

· It is NOT licensed for APL

· It may be used for some intensive lymphoma protocols eg IVAC/CODOX-M (discuss with Consultant)

· Use Neulasta 6 mg as a single s/c dose to be given 24 hours after the final dose of chemotherapy

5)
Congenital Neutropenia / Severe Cyclical Neutropenia / Autoimmune Neutropenia 

Standard G-CSF may be prescribed only at the Consultant Haematologist’s specific request. The dose would normally be 300 mcg s/c and it may not need to be given every day. 

Erythropoietin

The use of erythropoietin for the management of patients with anaemia during chemotherapy or post-transplant or for the management of low grade MDS is not yet NICE approved. However it may be prescribed for particular patients at the Consultants request. It may also be used for patients who are Jehovah’s witnesses who are receiving chemotherapy.

Eythropoietin-alpha (Eprex) is the usual formulation that we use and the dose varies between 10,000 u to 40,000 units per week given as sub-cutaneous injections as a weekly or divided twice weekly dosage.

For low grade MDS patients it is usual to check the serum erythropoietin levels first before prescribing Eprex. If there is no response to Eprex alone it may be combined with once weekly G-CSF 300 mcg

If there is no response in the Hb concentration after 4-6 weeks of therapy then Eprex should be discontinued

Guideline for Prescribing TTO’s for Patients receiving Out-Patient Chemotherapy on Haematology Ward and Day Case Unit

Myeloma Patients Receiving Any of the Following Protocols VAD, CVAD, Cyclophosphamide weekly, CTD, PAD, Velcade / Dex

All patients to receive allopurinol 300mg daily (dose reduction required in renal impairment -  GOTOBUTTON  HL001 see note 1
) for 28 days with first course of chemotherapy. The first dose should be administered before chemotherapy is given. 

All patients should receive co-trimoxazole 960mg BD on Mondays and Thursdays starting with the first course of chemotherapy and continuing for one month after all chemotherapy has finished.

All patients receiving thalidomide based combinations should also be given prophylactic aspirin 75 mg daily for their first 4 cycles of treatment to reduce the risk of venous thromboembolism and a stimulant laxative eg senna or co-danthramer because of the increased risk of constipation in this group.

Aciclovir should always be prescribed for Velcade containing protocols and otherwise only if the patient has had previous problems (Dose 200 mg qds or 400 mg bd).

CLL patients treated with Fludarabine / Fludarabine plus Cyclosphamide

All patients to receive allopurinol 300mg daily (dose reduction in renal impairment -  GOTOBUTTON  HL001 see not 1
) for 28 days with the first course of chemotherapy. The first dose should be administered before chemotherapy is started. 

All patients should receive co-trimoxazole 960mg BD on Mondays and Thursdays starting with the first course of chemotherapy and continuing for six months after chemotherapy is completed.

UKALL 12 Maintenance

All patients to continue co-trimoxazole 960mg BD on Mondays and Thursdays until one month after chemotherapy is completed. 

No allopurinol is required at this stage.

Patients receiving Cladribine or Pentastatin for Hairy Cell Leukaemia

All patients to receive co-trimoxazole 960mg BD on Mondays and Thursdays starting with the first cycle of chemotherapy and continuing for six months after treatment has finished. 

All patients to receive allopurinol 300mg daily (dose reduction required in renal impairment -  GOTOBUTTON  HL001 see note 1
).  The first dose of allopurinol should be administered before the chemotherapy is started.

All patients who are neutropenic should receive continuous neutropenic prophylaxis until they are no longer neutropenic. This consists of
Ciprofloxacin 250mg bd, 
Fluconazole 50 mg od (other azoles may be used for in-patients)
Aciclovir 200 mg qds

Patients on Low Dose Cytarabine 

Patients should receive neutropenic prophylaxis as above only if they become neutropenic.

Patients who have received Cyclophosphamide Mobilisation

Patients who have received Cyclophosphamide mobilisation on the ward on Thursday and have come to the Day Case Unit on Tuesday should start neutropenic prophylaxis as above, until no longer neutropenic. They should also start G-CSF 300 mcg s/c daily until counts recover

Lymphoma Patients Receiving (R)-CHOP/MCOP/PMITCEBO Chemotherapy 

Allopurinol 300mg daily (dose reduction required in renal impairment -  GOTOBUTTON  HL001 see note 1
) to be given for the first cycle only unless they have bulky disease in which case they should continue for 3 cycles. Allopurinol should ideally be started 24 hours before chemotherapy is given but if this is not possible, give in the morning before chemotherapy and continue for at least 24 hours after chemotherapy had finished. 7 days of allopurinol should cover most patients. 

Neutropenic Prophylaxis should be given as follows

	Ciprofloxacin 250mg BD
	-
	Starting one week after chemotherapy except for CHOP/R-CHOP patients when it should be given from days 5-11

	Fluconazole 50mg OD
	-
	after day one of chemotherapy except for CHOP/R-CHOP patients when it should be given from days 5-11

	Aciclovir 200mg QDS
	-
	and continuing for one week except for CHOP/R-CHOP patients when it should be given from days 5-11


Co-trimoxazole 960mg BD on Mondays and Thursdays should be started with cycle 1 and continued for one month after chemotherapy is completed in all patients

Patients Treated with ChlVPP-PABLEO or ABVD or STAMFORD V 

Allopurinol 300mg daily (dose reduction required in renal impairment -  GOTOBUTTON  HL001 see note 1
) to be given for the first cycle only unless they have bulky disease in which case they should continue for 3 cycles. 

Allopurinol should ideally be started 24 hours before chemotherapy is given but if this is not possible, give in the morning before chemotherapy and continue for at least 24 hours after chemotherapy had finished.  7 days of allopurinol should cover most patients. 

Neutropenic Prophylaxis should be given as follows

	Ciprofloxacin 250mg BD
	-
	Starting one week

	Fluconazole 50mg OD
	-
	after day one of chemotherapy 

	Aciclovir 200mg QDS
	-
	and continuing for one week 


Co-trimoxazole 960mg BD on Mondays and Thursdays should be started with cycle 1 and continued for one month after chemotherapy is completed in all patients

Patients treated with Vinblastine weekly

All patients should be prescribed co-trimoxazole prophylaxis 960mg BD on Mondays and Thursdays beginning with cycle 1. 

Allopurinol and neutropenic prophylaxis is not required.

NOTES:
25. Dose reduction of allopurinol in renal impairment

	Creatinine clearance above 50ml/min 
	300mg daily

	Creatinine clearance between 10 to 50ml/min
	200mg daily 

	Creatinine clearance below 10ml/min 
	100mg daily


26. Patients should be prescribed anti-emetics as per anti-emetic protocol.

27. Patients on high dose steroids should receive ulcer prophylaxis with and H2 antagonist (1st line) or proton pump inhibitor. 

Patients allergic to co-trimoxazole should be prescribed 300 mg nebulised pentamidine to be given monthly as an alternative. Occasional patients may be prescribed dapsone 50 mg daily 
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Background

Up to 70% of CLL patients will have hypogammaglobulineamia and may suffer from an increased risk of infection. Randomised studies using intravenous immunoglobulin replacement therapy have shown conflicting results in patients with bacterial infections, with some showing a benefit and others no advantage. No study has demonstrated an effect on the incidence of viral or fungal infections, or overall survival. 

The risk of infection relates to the immunoglobulin levels with patients with an IgG level of  < 3g/l having the greatest risk1. Those studies that have shown a benefit of prophylactic IvIg to CLL patients have used varying doses, with a low dose of 10gm every 3 weeks being demonstrated to be as effective as higher doses2. The UK CLL guidelines3 discuss infection prophylaxis in general and point out that IvIg may be effective in some patients with recurrent infections. However, they make no further specific recommendations regarding its use.  

Guidelines for NUH

Prophylactic antibiotics should be the first line of prophylactic treatment in CLL patients who suffer from recurrent bacterial infections. The antibiotic used should be appropriate to the type of infection and previous organisms isolated.

Prophylactic IvIg may be considered if : 

1) Serum IgG  < 3g/l

2) Patients have had at least 2 previous severe bacterial infections. These may be either: 

· Pneumonia, resulting in compromised respiratory function, requiring hospital admission of over 7 days and iv antibiotics.

· Severe skin infections resulting in cellulitis requiring iv antibiotics and hospital admission of over 7 days. 

· Pyrexia of unknown origin (PUO), with no underlying cause found despite investigation resulting in hospital admission of over 14 days. 

3) The decision to start a patient with CLL on a programme of IvIg must be agreed by a Consultant Haematologist and the initial prescription countersigned by them.

4) IvIg should be given at dose of 10gm every 3 weeks, independent of patient weight. It should be administered on the Haematology Day Unit. 

5) All patients should be reviewed after 1 year. Level of immunoglobulins after IvIg is not predictive of reduced infections so the number of infectious episodes and days in hospital should be assessed. If these have not decreased the IvIg should be discontinued.

 References

1. Boughton BJ, Jackson N, Lim S, Smith N. Randomized trial of intravenous immunoglobulin prophylaxis for patients with chronic lymphocytic 

leukaemia and secondary hypogammaglobulinaemia. Clin Lab Haematol; 1995 Mar; 17(1):75-80

2. Jurlander J, Geisler CH, Hansen MM. Treatment of hypogammaglobulinaemia in chronic lymphocytic leukaemia by low-dose intravenous gammaglobulin. Eur J Haematol, 1994 Aug;53(2):114-8.

3. Diagnosis and Management of Chronic Lymphocytic Leukaemia. British Journal of Haematology 2004; 125(3) 294-317

GUIDELINE FOR THE MANAGEMENT OF TUMOUR LYSIS SYNDROME

Purpose of the Guideline

The aim of this guideline is to try and predict and prevent patients with haematological malignancies from developing serious tumour lysis syndrome and to ensure that when this complication of treatment does occur it is managed in a timely and efficient manner to ensure the optimal outcome for the patient.

Definition of Tumour Lysis Syndrome

Acute tumour lysis syndrome (TLS) occurs when the rapid destruction of malignant cells releases intracellular contents which cause hyperuricaemia, hyperphosphatemia, hyperkalaemia, uraemia and hypocalcaemia. These biochemical disturbances can cause nausea, diarrhoea, muscle weakness, tetany, arrhythmias, seizures and sudden death. It occurs in many types of haematological malignancy but is most common in tumours with a rapid proliferation rate and high sensitivity to treatment.

Pathophysiology

Uric acid is a breakdown product of purines which are broken down to xanthine then to uric acid by the enzyme xanthine oxidase. Normally the kidney excretes 500mg of uric acid per day; at physiological pH it is 99% ionised with a pKa of 5.4. When malignant cells break down rapidly, up to 10g of uric acid are passed through the kidney per day. At normal urinary pH this can result in uric acid crystals forming within and obstructing the renal tubules leading to acute renal failure. 

Malignant cells contain large amounts of phosphate which is released upon cell lysis. Renal excretion becomes overloaded and may be impaired in the presence of a urate nephropathy. Hyperphosphataemia results in hypocalcaemia. Similarly lysed cells release large amounts of potassium which can result in hyperkalaemia.

Risk Factors

Patient specific: 
renal impairment, pre-existing hyperuricaemia, dehydration, acidic urine.

Tumour specific:
high proliferation rate, large tumour burden, chemosensitive disease

HIGH RISK:

patients with pre-treatment laboratory evidence of TLS



renal impairment (CrCl < 60 ml/min)



high grade malignancy 

· Burkitt’s lymphoma 

· lymphoblastic lymphoma



high tumour burden (high LDH, WBC > 50 x 109/L)



elevated uric acid levels 



intensive therapy 



renal infiltration (common in Burkitt’s lymphoma)

INTERMEDIATE RISK:
Other malignancies requiring intensive treatment

· aggressive NHL 

· ALL with high wcc or mediastinal mass

· (AML only if wcc > 100) 

LOW RISK:
low grade malignancy (CML, Hodgkin’s disease, CLL, myeloma)


low tumour burden (normal LDH, WBC < 50 x 109/L)  


low intensity treatment


normal pre-treatment uric acid levels


adequate hydration


no renal infiltration by disease

Prevention of Tumour Lysis Syndrome

Low Risk Patients

· Patients considered to be at LOW RISK of tumour lysis syndrome should be started on ALLOPURINOL prior to the start of treatment and can commence chemotherapy as an out-patient. They should be advised to drink plenty of fluids daily but no special monitoring is necessary

Intermediate and High Risk Patients

· Patients considered to be at INTERMEDIATE or HIGH RISK of TLS should be admitted for their first course of chemotherapy

· Baseline investigations should include U&E, Ca and PO4, urate, LDH, clotting screen including D Dimer and an ECG

· Those in the INTERMEDIATE risk category should receive ALLOPURINOL 300mg daily (provided normal renal function) prior to the onset of chemotherapy

· Those in the HIGH RISK category should receive a single dose of IV RASBURICASE at a dose of 0.2 mg/kg/day in 50 ml N Saline over 30 minutes

· Intra-venous hydration should be commenced using Normal Saline at 3 l/m2/day to maintain a urine output of > 100 ml/m2/hr

· Usually alternating bags of N Saline and 5% Dextrose are recommended

· No additives are required (potassium, calcium or phosphate where possible)

· If hypokalaemia develops (K+ < 3.0mmol/l) then K+ supplementation can be used judiciously but stopped before commencement of chemotherapy

· If the urine output is inadequate then give 1mg/kg IV furosemide (at a rate not exceeding 4mg/min)

· Bloods should be repeated 2 and 6 hours after the start of chemotherapy. (Note that following rasburicase therapy urate levels need to be sent on ice for accurate levels to be measured)

· If no abnormality is present on the 6 hour sample repeat bloods at 18 hours

· If abnormalities are present on the 6 hour sample repeat the bloods at 2-6 hourly intervals depending on the severity and clinical situation and follow the Guideline for the Management of Established TLS (see below)

· Bloods should be repeated daily for up to 5 days since delayed onset TLS has been described

· It is the responsibility of the Haematology Specialist Trainee in charge of the patient to ensure that an adequate management plan is present in the notes for each patient and that the necessary blood samples are taken by the out of hours team. The senior nurse on the shift also needs to ensure that the samples are sent and that the results are reviewed by the medical staff

· Urinary alkalinisation is NOT usually recommended. Raising the urinary pH to 7 does increase the solubility of uric acid and prevent obstructive uropathy but in patients receiving allopurinol xanthine can then be precipitated in the renal tubules leading to nephropathy. Furthermore if hyperphosphataemia develops then having a pH > 7 can lead to precipitation of calcium phosphate. Alkalinisation prior to chemotherapy administration should only be commenced at specific Consultant request and MUST BE STOPPED when chemotherapy is started. Alkalinisation is best achieved by adding 50 ml of 8.4% NaHCO3 to every litre of fluid replacement (i.e. 50 mmol NaHCO3/l)

Management of Established Tumour Lysis Syndrome

· All patients should receive aggressive intravenous hydration as outlined above with NO urinary alkalinisation

· A urinary catheter should be passed with careful monitoring of fluid balance and urine output

· Blood monitoring of U&E, Ca, PO4, urate should be every 2-6 hours depending on the severity as above

· Rasburicase should be given if patient has not already received it, or repeated again if a repeat sample ( must be sent on ice) shows a measurable uric acid level above 250 ng/ml 

· An ECG should be performed

· Inform the renal Specialist Trainee on call about the patient

· Inform the patient’s Consultant or Consultant on call about the patient

· Consider transferring the patient to HDU for management

· Chemotherapy treatment should be discussed with a Consultant but will usually need to be suspended until the TLS has resolved

· Restart allopurinol at 48 hours if urate stable

Hyperphosphataemia

· A level of > 1.45 mmol/l  in adults is abnormal

· May lead to nausea, vomiting, diarrhoea, lethargy, fits and precipitation of calcium phosphate

· IV and oral calcium supplements should be avoided

· Levels > 2.1 mmol/l should be treated with oral chelation using a phosphate binder eg Sevelamer (check with pharmacy).

· Levels > 4 mmol/l will usually require more aggressive therapy usually with haemodialysis or haemofiltration and must be discussed urgently with the renal team

Hypocalcaemia

· If asymptomatic then this should not be treated but will correct as other abnormalities improve

· If < 1.75 mmol/l and symptomatic with severe tetany, seizures or prolonged QT interval on ECG then give calcium gluconate 10ml 10% intra-venously (risk of nephrocalcinosis)

Hyperkalaemia

· If > 6mmol/l but < 7mmol/l in an asymptomatic patient, initiate ECG monitoring

· Exclude K from IV fluids

· Start chelation with calcium resonium 15g tds orally in water or 30g rectally. 

· If > 7mmol/l then initiate therapy with 10 units soluble insulin + 50 ml 50% dextrose over 30 minutes

· Patient should be monitored on HDU

· Haemodialysis should be discussed with renal team

Poor Urine Output

· If urine output is poor then give IV furosemide 1mg/kg

· If patient is anuric a bolus of furosemide 2-4 mg/kg should be given and discuss with the renal team

· CVP monitoring may be required

· If the patient has intra-abdominal nodal disease then an ultrasound should be performed to exclude hydronephrosis

· Haemodialysis or haemofiltration should be considered for volume overload, uncontrolled acidosis or other metabolic disturbances
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GUIDELINE FOR THE MANAGEMENT OF SICKLE CELL CRISES
Introduction to Sickling Disorders

Homozygous sickle cell anaemia (HbSS) is the commonest and most severe form of sickle cell disease in the UK, accounting for 70% of patients. Compound heterozygotes for HbS and HbC (SC disease) account for the majority of the remainder. Other compound heterozygotes can lead to sickling disorders including HbS / ( thalassaemia , HbS/Hb Lepore, Hb S/DPunjab, and Hb S/OArab. Most patients with these disorders carry a haemoglobinopathy card.

Types of Sickle Crisis

Painful Crisis

The most common type of sickle crisis is a Painful Crisis presenting with acute bone pain due to bone infarction. Mild painful episodes may be managed at home but severe painful episodes often require hospital admission for opiate analgesia. 

Sickle Chest Syndrome

Sickle chest syndrome is a mixture of pain, pulmonary infarction and is often precipitated by respiratory infection. There may be few physical signs but may be life threatening. Frequent observations of vital signs including oxygen saturations are required and a CXR is necessary for diagnosis. Diagnosis of chest syndrome is often an indication for exchange transfusion and all suspected cases should be discussed with a Consultant.

Priapism

Male patients presenting with priapism must be treated urgently with exchange transfusion and urological advice should be sought to avoid permanent impotence

Cerebral Sickling

Acute sickling within the cerebral circulation may occur leading to fits or cerebral thrombosis and a stroke. Any patient presenting with neurological signs or fits should be discussed with a Haematology Consultant and considered for urgent exchange transfusion.

Haemolytic Crisis

All patients with sickle cell disease have a chronic ongoing haemolytic anaemia. Rarely patients may present with acute haemolysis sometimes caused by drugs / infection. Urgent transfusion may be required.

Visceral Sequestration

Occasionally patients can present with massive hepatomegaly or splenomegaly due to visceral sequestration of sickled red cells which leads to severe anaemia. This is rare in adults but may require transfusion.

Aplastic Crisis

Due to the high turnover of red cells in patients with sickle cell disease any interruption to red cell production may have severe consequences and induce an aplastic crisis eg parvovirus B19 infection.

Presentation of Patients with Sickling Crisis

· Patients with sickle cell disease are told to contact the on-call haematology team if they are unwell or have a problem. Arrangement should be made for them to be admitted directly to Toghill ward or the Emergency Admission Unit (EAU) at Nottingham City Hospital for assessment

· During the day some patients may present to the Haematology Day Case Unit and their admission may be coordinated by the DCU SpR

· Patients presenting via the Accident and emergency Department at QMC should be medically assessed by an A&E doctor and the case discussed with the on-call Haematology SpR. Initial treatment with analgesia and IV fluids should be commenced in A&E. Provided that the patient is stable for transfer the Haematology SpR will then coordinate transfer of the patient to Nottingham City Hospital toToghill ward or via EAU.

· No patient should be transferred from QMC to EAU at Nottingham City Hospital without prior discussion with the on-call Haematology SpR

Initial Medical Assessment

Initial medical assessment should be performed to delineate the type of sickle cell crisis and to detect any of the following medical complications which require specific therapy. If it appears that the patient has a complicated crisis discuss management with the on-call SpR
· ? Infection (fever)

· ? Dehydration

· ? Acute chest syndrome (fever, dyspnoea, chest pain, hypoxia, chest signs)

· ? Severe anaemia (? Aplastic crisis)

· ? Cholecystitis (? obstructive jaundice)

· ? Splenic enlargement (? Sequestration)

· ? Neurological signs / fits (? Cerebral sickling)

· ? Priapism

Investigations to be Performed

Patients presenting with sickle cell crisis require the following investigations

· FBC and reticulocyte count

· U&E and LFT (may be obstructive if gall stones)

· Blood cultures

· MSU

· Oxygen saturation (ABG if < 95% on air)

· CXR

· Group and save

· XR is indicated if a patient develops localised bone pain and fever as osteomyelitis is a recognised and potentially serious complication of sickle cell disease

Management of Painful Sickle Cell Crisis

Hydration

· A fluid balance chart is essential.

· Fluid replacement therapy is recommended usually with intra-venous N Saline. However if cannulation is very difficult and the patient is able to drink > 60 ml/kg/24 hours then oral hydration is sufficient

· Cannulation of the feet / legs should be avoided due to the high risk of DVT or venous ulceration in these patients

· If an inadequate oral intake occurs in a patient with poor peripheral venous access then NG fluid is preferred

· Central lines should be avoided except where transfusion is required

Analgesia

· Opiate analgesia is usually required for painful crises and should be administered urgently within 30 mins of presentation to hospital aiming to achieve effective analgesia by 60 minutes

· A pain chart should be started

· Morphine is the opiate of choice for the management of sickle cell crisis (NB Diamorphine 1mg iv is equivalent to 1.5mg Morphine iv). A loading dose of Morphine 5mg intravenously should be given initially. This can be diluted in normal saline to give  a 1mg/ml solution (eg 10mg morphine in 10ml normal saline) so further titration to effect can be given over the next 10 minutes.  Initial dose required for effective analgesia can be repeated after one hour but an infusion as detailed below or patient controlled analgesia (PCA)  may be considered. Monitor for hypoxia every 30 minutes until pain settled and then every 2 hours. If respiratory rate <10/ second stop opiates, if < 6 give 100ug naloxone i/v repeated every 2 minutes as necessary

· An intra-venous infusion is often necessary (50 mg in 50 ml, infusion rate 0.5 - 5 ml/hr) and a PCA can be considered if break through pain is occurring. Regular monitoring for hypoxia should be performed.

· A PCA may be considered for frequently admitted patients who will usually have a personal analgesic regimen (see Sickle Analgesia guideline below)
· Pethidine should be avoided wherever possible. It is a poor analgesic with short duration of action and low bioavailability. Furthermore it has a metabolite that may cause fits. It is contraindicated if there is any renal impairment or history of seizures. It should never be given as an infusion or for more than 48 hours.

· NSAIDS can be useful adjunctive therapy and regular Diclofenac should be prescribed if there are no contraindications

· Codeine containing analgesics or Tramadol may be used for mild to moderate pain and may be useful for weaning patients off the stronger opiates

NB Remember laxatives and antiemetics may be required with opioid analgesics

Antibiotics

· If the patient is febrile or has a history suggestive of an infective cause of the sickle crisis they should be commenced on antibiotics

· Levofloxacin is the antibiotic of choice in most cases

· Most patients are on oral penicillin maintenance which can be stopped and restarted when the course of levofloxacin has been completed

Oxygen

· There is no good evidence for this being used routinely in all cases of painful crisis

· Its use should be dictated by the clinical situation and oxygen saturations

Thromboprophylaxis

· Many of the sickle cell disorders are associated with an increased thrombotic potential (particularly Hb SC disease)

· All patients who are admitted with a severe sickling crisis who are immobile should be commenced on low molecular weight heparin prophylaxis

· Do not use TED stockings

Transfusions

· Patients with sickle cell disease often have a chronic anaemia of 8-10 g/dl which is normal for them

· Hb S has a lower oxygen affinity than Hb A so tissue oxygenation is better than expected

· It is useful to check the patient’s steady state Hb level (eg from an OPD appointment) when reviewing their blood count

· The Hb may fall 1-2 g during a sickle crisis but blood transfusion is NOT routinely indicated and in fact may exacerbate a crisis

· Blood transfusions should only be used if there are symptoms of severe anaemia, or if the Hb has fallen > 2g and is below 5 g/dl (eg if there is a haemolytic or aplastic crisis or if there is sequestration). The transfusion should aim to return the Hb to the steady state level and the blood should be matched for Rhesus and Kell antigens

Exchange Transfusion

· The aim of an exchange transfusion is to replace the sickle blood with HbAA

· Exchange transfusion should be discussed with a Consultant

· The indications for urgent exchange transfusion are for

· Sickle chest crisis

· Cerebral sickling

· Priapism

· Multiorgan failure

· Red cell exchange is preferably done using the cell separator via the stem cell nurses who should be contacted on Ext 57054 or via the Haematology Day Case Unit

· Rarely emergency exchanges may have to be performed manually if necessary out of hours

· Routine elective exchange transfusion may be done for recurrent severe crises or pre-operatively

· Manual exchange transfusion may be necessary in an emergency

· Blood should be Rhesus and Kell genotyped for the patient and Blood Bank should be contacted as soon as an exchange transfusion is planned

· Hb A and S levels should be sent to the haematology laboratory after exchange transfusion

· A Hb S level of < 30% is the goal of this therapy
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Analgesia in Sickle cell Disease

Inpatients  

For severe pain opioids will normally be required- morphine is usually more readily available and should be used in the first instance. 

Pethidine should NOT be used 

Sickle cell patients should be seen by a doctor within 30 minutes of arrival in the department and pain assessed ( type – sickle or not, site and severity). 

Other related medical conditions should be sought ( infection, cholestasis , worsening anaemia, priapism, abdominal or chest symptoms, neurological problems).

The patient  should be given pain relief within this time – nitrous oxide 50% and oxygen (50%)  can be used for the first 60 minutes but should not be continued (risk of megaloblastic anaemia and neuropathy)- this medication is not usually available on the wards. 

After initial control of pain is established (as given below) continued analgesia needs to be prescribed. 

If possible Patient Controlled Analgesia (PCA) pump should be used and use of a pain score might be helpful in management.

Other aspects of medical state need addressed particularly infection and other medical issues such as thrombosis etc. 

Below is a suggested regime for sickle cell patients but ideally each patient should have their own template for pain relief especially if requiring frequent admission.  Please consider using Oromorph in those young adults transferring to the adult service if   that is their usual analgesia  in paediatric wards 

Use of a simple pain chart would be helpful

	Time from 1st assessment
	Reason
	Action
	Comments

	0-90 mins
	Immediate control acute pain
	Morphine 0.1 mg/kg i/v repeated every 20 minutes until pain controlled

If this IV dose is administered by a doctor, suggest diluting 10mg in 10ml saline (1mg/ml) giving 5mg and then titrating to effect over the next 5-10 minutes. Patients with no opioid tolerance may need up to 20mg. Patients with tolerance may need a higher starting dose and a higher total dose. THEN continued analgesia  administered by staff or PCA 


	Can give s/c

	>90 mins
	Continued intermittent analgesia-administered by staff

     
	Morphine 0.1 mg/kg i/v or s/c every 2-4 hours. Extra doses if pain persistent (50% of given dose ) after 1 hour.
OR
	

	
	
	
	

	>90mins
	PCA ( patient controlled analgesia)
	Morphine 1 mg/ml solution  administered I/V ( PCAs at City currently fixed at  1mg/ml concentration) Background : 2 –3 mg/hour (ie 2 to 3ml/hr) 

PCA bolus dose : 1- 3mg/bolus 

Dose duration:1 minute

Lockout time :20-30 mins 
	

	Every 30 mins then every 2 hours 
	Monitor 
	Pain, sedation, vital signs, respiratory rate until pain controlled and stable then every 2 hours
	

	
	Reduced respiratory rate 
	<10 per minute omit opioid analgesia (usually <8) 

if severe respiratory depression <6 give 100 micrograms naloxone IV repeated every 2 min as necessary

Give high flow oxygen by face mask
	

	
	Extra pain relief
	1) paracetamol can be given IV in acute phase  dose 1g over 15mins up to four times daily , maximum dose 4 g 

2)ibuprofen,diclofenac if no contraindication to NSAIDs

3) local heat 

4) TENS machine
	Suggest  use of paracetamol and NSAID unless contraindicated



	
	Prevent vomiting
	Prochlorperazine 5-10mg tds or cyclizine 50mg tds

 Ondansetron  4mg oral or s/c
	Optional

	
	Laxative
	Lactulose 10ml bd, senna 2-4 tablets bd, docusate 100mg bd
	Essential

	
	Antipruritic
	Hydroxyzine 25mg bd
	Optional 


Alternative analgesics to consider

Oxycocdone, Ketamine , Methadone are alternatives but there use should always be discussed with a consultant.

Alteration of dose of analgesia

Requirements for analgesia needs  to be reconsidered on a daily basis at least – when pain is well controlled aim to reduce dose by small amounts and switch to oral equivalents when patient is clearly improving ( pain score /chart may be helpful )

SM Donohue  Feb 08 , on behalf of Haemoglobinopathy MDT and after consultation with Acute pain team, NCH

Review date : Feb 09
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CLINICAL GUIDELINES FOR THE MANAGEMENT OF PATIENTS  RECEIVING CYTOTOXIC CHEMOTHERAPY AND OTHER TREATMENTS IN THE DEPARTMENT OF CLINICAL HAEMATOLOGY





Please note:


These guidelines have been registered with the Trust.  However clinical guidelines are guidelines only.  The interpretation and application of clinical guidelines will remain the responsibility of the individual clinician.  If in doubt contact a senior colleague or expert.   Caution is advised using guidelines after the review date.





Day 2











Day 1





Notes


A ‘pre-dose’ gentamicin level should be taken 18-24 hours after the 1st dose. Target value is < 1 mg/L. Post-dose samples are not required.


The 2nd dose can be administered before the assay results are available to patients with stable renal function and good urine output.





Guide to Once Daily Gentamicin Dosing - NUH Clinical Haematology Unit





Stat dose only


Level after 18-24 hours


Await results before


considering further dose(s)





2nd & subsequent doses2


at 2 pm (after level)





Blood sample1 at 2 pm





Blood sample1 at 8 am





2pm-8pm





4am–2pm





2nd & subsequent doses2


at 10 pm (after level)





Blood sample1 at 10 pm





1st dose given between


8 pm and 4 am





1st dose given between


4 am and 8 pm





Start time of 1st dose





Significant renal impairment


Estimated GFR < 20 ml/min


2 mg/kg (round to nearest 40 mg)





Patient >70 years OR 


estimated GFR 20-40 ml/min


3 mg/kg (round to nearest 40 mg)





Normal renal function


5 mg/kg (max. 500 mg)


(round to nearest 40 mg)





Starting dose





Follow the instructions for Subsequent Management of Extravasation  (Stage 3)


(Please note that Savene /dexrazoxane is available for use in anthracycline extravasations)











Inform the patient’s consultant and follow the Specific Management Instructions in the individual Drug Monograph (Stage 2).





Inform the doctor (and consultant if vesicant). Seek experienced assistance (staff who have received extravasation training) e.g. chemotherapy nurse, doctor, plastic surgeon.





Mark the extravasated area with a pen





PERIPHERAL VENOUS ACCESS DEVICE


Stop the injection/infusion


Disconnect the injection/infusion


DO NOT REMOVE THE CANNULA








Extravasation in tunnelled section








Extravasation in deep section





Refer to plastic surgeon





The central venous device should remain in position





Inform the doctor





Collect extravasation kit (appendix one)


Try to aspirate the extravasated drug by drawing 5ml of blood back from the cannula.  This may be helped by subcutaneous. injection of 0.9% sodium chloride, to dilute the drug


Remove the cannula


Reconstitute 100mg hydrocortisone with 2ml water for injection and give as 0.1-0.2ml subcutaneous injections at 6 to 8 points around the circumference from the extravasation site OR


Give 100mg hydrocortisone intravenously if large-scale inflammation, flare or fracturing along the vein has occurred.  This should be administered via a new venflon sited remotely from the extravasation area.





Measure the area and take a photograph





CENTRAL VENOUS ACCESS DEVICE


Stop the injection/infusion


Aspirate the drug from the line





Suspect an extravasation if:


The patient shows signs of distress, or complains of burning, stinging, pain or any change at the cannula site. 


Induration, swelling or venous discolouration at the cannula site is observed


There is absence of free-flow when the drug is being given by infusion


There is resistance felt on the plunger of the syringe if the drug is being given by bolus injection


There is no “flash-back” (blood return into the administration set)


The infusion does not stop when digital pressure is applied distal to the cannula tip (this may indicate that the fluid is infusing into the subcutaneous tissues and the flow rate will be slow





Subsequent management


This applies to ALL drugs that extravasate


Apply Hydrocortisone Cream 1% 6 qds, unless otherwise directed, for up to 7 days


Complete documentation and send to nominated person:


Green extravasation reporting card or complete on-line via 	� HYPERLINK http://www.extravasation.org.uk ��www.extravasation.org.uk�


Nursing+/- Medical notes/records


Drug Chart


Incident Form


Keep patient informed about what is happening.  They should be advised to make prompt contact if the site if extravasation deteriorates.


Give analgesia if necessary


Arrange follow up: The extravasation injury should be reviewed after it has occurred at: 


24 hours 


1 week


3-4 weeks and then subsequently until resolution of erythema (if this is present at any of the above reviews)


Send Extravasation Kit to pharmacy to be replaced








Specific Management


Follow the instructions in the individual drug management profiles (Appendix 3). 


This information is summarised in the Individual Drug Treatment Chart.


Please note that there is a Savene kit in Pharmacy if anthracyclines are involved








Immediate Management-Follow the instructions in the flow chart overleaf


This applies to ALL drugs that extravasate
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Consider when compatible history of severe allergic-type reaction with respiratory difficulty and / or hypotension, especially when skin changes are present







Oxygen treatment where available







Stridor, wheeze, respiratory distress or clinical signs of shock







Epinephrine (adrenaline) 1:1000 solution 0.5 ml (500µg) IM stat







Repeat in 5 minutes if no clinical improvement







Antihistamine (chlorpheniramine) 10-20 mg slow IV or IM







IN ADDITION







For severe or recurrent reactions and asthmatic pts give 100 mg IV or IM hydrocortisone







If clinical manifestations of shock do not respond to drug treatment give 1-2 litres IV fluid. Rapid infusion or repeat dose may be necessary







If bronchospasm is severe add an inhaled ( agonist eg salbutamol nebuliser












