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Introduction and Motivation 

The infectious diseases (ID) doctor works on correctly identifying and appropriately 

treating patients who suffer from a plethora of infections. In any medical textbook, the 

section of infectious diseases is the largest one. For instance, in Harrison’s Principles of 

Internal Medicine , the section on infectious diseases occupies approximately 30% of the *

total contents. The main reason for this is that there are a large number of pathogens, 

from bacteria to viruses to parasites to prions that can cause human infections. New 

infectious diseases also emerge every now and then, as for instance is currently 

happening with the identification of the novel Wuhan Coronavirus (Covid) in 2019. The ID 

clinician, therefore, must sometimes play the role of the detective, quickly and correctly 

identifying what infection the patient suffers from, so the appropriate treatment is promptly 

administered. 

The ID clinician must be confident in their clinical knowledge and decision making skills. 

For some illnesses, like bacterial meningitis, every hour of delay in administering the 

correct antibiotics equates a higher risk of patient death. One could argue ID clinicians are 

not even needed. After all, we can give every patient the maximum number of antibiotics 

every time, in order to treat for all eventualities. Apart from the fact that not all things that 

look like an infection are really infectious in origin and antibiotics can also come with life 

threatening side-effects, antibiotic overuse has been associated with the development of 

antimicrobial resistance (AMR). Judicious use of antibiotics (the right antibiotic for the right 

patient at the right time) is necessary to prevent AMR from developing. ID clinicians act, 

therefore, as diagnosticians, wise antibiotic users as well as antibiotic guardians, who 

should be prepared to make rapid life and death decisions. 

The above observations apply even more to patients with an affected immune system 

(“immunocompromised hosts”), as it it the case of people born with specific genetic 

diseases or people whose immune system has been iatrogenically changed, in the context 

for example of cancer treatment or transplantation associated treatment. 

Immunocompromised hosts present with a different spectrum of infections, many of which 

 Harrison's principles of internal medicine ,edited by] Dan L. Longo, Anthony S. Fauci, Dennis L. Kasper, *

Stephen L. Hauser, J. Larry Jameson, Joseph Loscalzo, 19th Edition, New York, N.Y. : McGraw Hill Medical, 
c[2015].
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would not affect an average patient with a healthy immune system and become ill in a 

more subtle way. Patients who have received a transplanted organ suffer and die from 

infections frequently. They are also at risk of getting an infection from the donor of the 

transplanted organ. Losing a patient in the 21st century by a potentially treatable infection, 

especially a patient that doctors have fought particularly hard to keep alive by 

transplanting them with a valuable organ is particularly devastating.  

There is published high quality evidence that shows that the early involvement of 

experienced ID specialists results in many less deaths among people with transplants as 

well as other immunocompromised states. Many western countries, including the United 

States of America and Canada, have responded to the evolving population needs and the 

specific clinical skill required  by developing formal and recognised transplant and 

immunocompromised host infectious diseases training pathways. However, the UK does 

not yet have transplant ID specialists or a pathway to train them. Being a trainer myself, 

and having myself trained in the US, I am very aware of the importance of training doctors 

for this highly technical job. 

Additionally, during the last few years, the medical training environment in the UK 

dramatically changed while the population needs dramatically increased. The UK medical 

training changes mean that the overall postgraduate clinical training is effectively shorter, 

affording less opportunities for interested doctors to develop the necessary clinical 

experience in transplantation and immunocompromised host ID. At the same time, the 

number of transplants in the UK is increasing year-on-year , the prevalence of 

immunocompromised state is also increasing and so do the population needs.  

This time of change in medical training is also a time of opportunity. Because training is 

now shorter, the new training environment allows for additional training at the end of 

formal training (“post certificate of completion of training” or “post-CCT credentialing”).The 

obvious solution to serving the population needs would, therefore, be to develop a 

pathway, ideally via post-CCT credentialing, that would allow medical trainees to become 

immunocompromised host infection specialists after they have finished their core 

postgraduate training. In this context, we need to consider how this can be best achieved, 

by developing trainers among the community of already interested clinicians and 

developing the UK communities of practice in order to disseminate the relevant 

knowledge. We finally needed to consider if the organisations that the UK currently 

possesses are fit for the needs of the population, as the infection care of the 

immunocompromised host is currently fragmented.  
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The United States of America  and Canada possess the most sophisticated formally 

recognised transplant and immunocompromised host infectious diseases training 

pathway. I embarked on this Fellowship in order to understand how this training is 

provided. This report summarises some observations I made during a month-long US visit 

and my thoughts about the future UK training and care landscape . 
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Executive Summary 

The number of patients who can be newly considered immunocompromised hosts, for 

example people who have received cancer treatments or organ transplants, increases 

year on year. With the help of new technologies, immunocompromised hosts live longer. 

This contributes to an ever increasing prevalence of these patients and this trend is 

predicted to continue.  

Immunocompromised hosts suffer a high risk of unusual and severe infection and require 

infectious diseases expertise for safe care. Early involvement of infection specialists , 

experienced in the care of the immunocompromised host, has been repeatedly shown to 

very substantially reduce the risk of death for these patients. For this reason, several 

western healthcare systems have developed special training and credentialing pathways 

to train infection doctors in the infections of the immunocompromised host. They UK does 

not yet have an immunocompromised host infectious diseases service, training or a 

dedicated credentialing pathway. 

Given that the care of the immunocompromised host is additionally cost-effective (For 

instance, the transplant programme delivered an annual cost saving to the NHS of £316 

million ), it follows that further developing this infection expertise in the UK should be a *

high priority. 

I embarked on a travelling Fellowship to examine how centres of excellence, with large 

experience of managing transplanted and immunocompromised hosts, are training 

doctors in immunocompromised infectious diseases. My Fellowship involved visiting two 

US centres to gather information on best practice in order to inform the UK planning as 

well as a separate piece of work obtaining specialist from three more country-level leaders 

in transplant infectious diseases, in Canada, Switzerland and Australia.  

The current UK training reforms present an ideal opportunity to pursue developing 

specialist clinicians in the infection care of the immunocompromised host and Cambridge 

University Hospitals is ideally placed to lead this development. 

In this report, I present my findings from my travelling Fellowship as well as my proposal 

of the next steps necessary to develop the appropriate training pathways as well as my 

thoughts on rightsizing this activity. This report aims to increase awareness of the need for 

 West Midlands Specialised Commissioning Team: Organs for Transplants: An analysis of the current costs *

of the NHS transplant programme; the cost of the alternative medical treatments and the impact of increase 
in organ donation. October 2010. 
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highly trained doctors in immunocompromised host infections. and proposes the 

development of a training curriculum that matches the population needs. 

The following are be the main findings: 
❖ The USA, Canada, Australia & Switzerland are currently planning their hospital 

infectious diseases care systems with the immunocompromised hosts in mind.  
❖ USA and Canada already have developed formal medical credentialing pathways to 

develop infection specialists that focus on immunocompromised infectious diseases. 

This is the only recognised infectious diseases subspecialty training in the US and 

Canada. 
❖ Specialist transplant infectious disease care leads to superior clinical outcomes and 

substantially reduced patient mortality 
❖ Specialist transplant and immunocompromised host infectious diseases training is 

deliverable within a teaching hospital and can be delivered with no disadvantage to the 

rest of the infectious diseases or microbiology training 
❖ Large teaching hospitals in the USA have successfully integrated specialist infection 

doctors to the transplant and immunology teams in the inpatient and outpatient setting 
❖ Large teaching hospitals in the USA & Canada employ large numbers of transplant and 

immunocompromised host infection doctors. These doctors are very valued by 

immunologists, oncologists and transplant surgeons. 
❖ An increasing number of patients with existing immunity problems (congenital 

immunodeficiencies, HIV) are receiving organ transplants and the expertise to take care 

of them in the long run is uniquely served by infectious diseases specialist doctors 
❖ Having an immunocompromised infectious diseases service benefits the hospitals in 

terms of basic research and clinical trials income and laboratory development 

opportunities. 

A number of recommendations have been generated from the findings of this Fellowship 

both national and local. In order to influence the implementation of all local or national 

recommendations, I have also included a dissemination plan to key stakeholders: 

Main National Recommendations 

❖ The UK should urgently invest in developing expertise in the safe infection management 

of the immunocompromised hosts.  
❖ The UK should develop a national credentialing programme, ideally a post-CCT 
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credentialing. 
❖ To accelerate this process, the UK should aim to develop a formal community of 

practice when it comes to the infection management of the immunocompromised host. 

This community of practice will help develop standards of training and care in 

collaboration with NHSBT and other existing stakeholders, while the national 

credentialing programme is being setup. This community of practice should also involve 

nurse practitioners with experience in immunocompromised hosts. 
❖ The NHS should commission a national infection of the immunocompromised host 

network that should aim to employ 42.5 to 126 full time equivalents 

immunocompromised host infectious diseases specialist at any given time.The 

Department of Health should consider if this service would be appropriate for specialist 

commissioning. 
❖ Public Health England should create online resources, toolkits and guidance 

appropriate for the NHS needs, specific to the infectious care of the 

immunocompromised host. 

Main Local Recommendations 

❖ To rapidly organise the local expertise in the safe infection managements of 

immunocompromised hosts. drawing from the pool of infection, microbiology, virology, 

immunology, oncology, haematology and surgical specialists, between the Cambridge 

University Hospitals and Royal Papworth. 
❖ CUH NHS Trust and Royal Papworth should aim to employ 4 (minimum) to 10 

(maximum) full time solid and liquid transplant infectious diseases specialist equivalents 

at any given time. These could also contribute to the clinical management of other 

immunocompromised hosts, in collaboration with the other specialties. 
❖ Cambridge should lead in developing a formal community of practice when it comes to 

the infection management of the immunocompromised host. This can be piloted in CUH 

/ Royal Papworth hospital. 
❖ Cambridge should aim to pilot the first credentialing programme, ideally a post-CCT 

credentialing. 
❖ The CUH should collect and make available online resources, toolkits and guidance 

appropriate for the NHS needs 
❖ CUH should assist approaching the commissioners to consider if this service can be 
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locally commissioned, given that it leads to superior clinical outcomes. 
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Report Methods 

Fellowship Description 

While designing my Fellowship, I approached various units around the world. All of them 

were welcoming and invited me to join them. Unfortunately, for a number of professional 

and personal reasons, I had to limit my visit to four weeks in total. Because of the 

complexity of the project and my wish to see as much as possible of every day clinical 

practice, I concentrated my visit to two different Centres of Excellence, one for adults and 

one for children, in Philadelphia in the USA, in order to maximise the opportunities that I 

had  to observe various types of clinical care meaningfully and to minimise the cost. I 

visited the Hospital of the University of Pennsylvania and the Children’s Hospital of 

Philadelphia (CHOP) between January 21st and February 20th, 2020. 

In HUP, I was mainly hosted by Dr Emily Blumberg, Professor of Medicine, Transplant 

Infectious Diseases specialist and the Director of the Transplant Infectious Diseases 

Program and the Infectious Diseases Fellowship at the University of Pennsylvania, 

positions she has held since 1999 and 2005 respectively. Prof Blumberg is also the 

current President of the American Society of Transplantation (AST). Prof Blumberg has 

been instrumental in coordinating the authoring and publications of infectious diseases in 

transplantation guidelines that were published in September 2019. 

In CHOP, I was hosted by Professor Kathleen Sullivan, who is the Chief of the Division of 

Allergy and Immunology and also holds the Wallace Endowed Chair in Infectious 

Diseases. Professor Sullivan has many accolades among others being considered a 

worldwide authority in the care of the immunocompromised child and young adult.I 

additionally spent time and rounded together with the paediatric infectious diseases 

service and Professor Theoklis Zaoutis, the previous Chief of the Division of Paediatric 

Infectious Diseases. 

During the above visits, I was lucky enough to develop the networking necessary to do a 

lot of additional work remotely after the end of the Fellowship, including obtaining 

information via the AST as well as information from country leaders in transplant infectious 

diseases from Canada (Professor Shahid Husain, University of Toronto), Switzerland 

(Professor Van Delden, University of Geneva) and Australia (Professor Orla Morrissey, 

Monash University).  

PAGE  OF 16 44



Hospital of the University of Pennsylvania 

The Hospital of the University of Pennsylvania (HUP) is an academic medical centre, 

similar in many ways to Cambridge University Hospitals. It is the basis of the Ivy League 

University of Pennsylvania “UPenn” Medical school, which is the oldest US medical 

school, founded in 1765. HUP is therefore the oldest teaching hospital in the US. HUP is 

consistently ranked as one of the top hospitals in the United States. It is the main hospital 

of the Penn Medicine hospital network, together with Penn Presbyterian, and one of the 

main three hospitals in the Philadelphia region. It has approximately 791 inpatient beds 

although this number does not include the rest of the Penn Network (in total, Penn 

Network has 2876 beds, employs 6818 physicians out if which 2476 are faculty ).. It is *

located close to the medical school, nursing school and dental school , Veteran Affairs 

hospital as well as research laboratories, including the Perelman Center for Advanced 

Medicine, outpatient facilities and the Children’s Hospital of Philadelphia (CHOP). 

HUP performs heart transplants, lung transplants, kidney transplants, and pancreas/

kidney transplants as well as various haematological transplants and therapies. 

The newly built HUP (“The Pavillion”) across the street from the current hospital HUP will 

be opening within 2021 and will have approximately 500 private additional beds.The 

Hospitals of the University of Pennsylvania-Penn Presbyterian (HUP/PPMC) are ranked 

among the nation's top hospitals . †

HUP is a major clinical trial centre. For example, in 2017, the co-located Abramson 

Cancer Center had more than 9,100 participants in over 1,000 clinical trials. It is a 

designated a Comprehensive Cancer Center by the National Cancer Institute, one of 49 

such centers in the nation . ‡

The Children’s Hospital of Philadelphia (CHOP) 

 Penn Medicine Profile, Fiscal Year 2017, https://www.pennmedicine.org/news/-/media/*

documents%20and%20audio/pr%20news/facts%20and%20figures/
prfy1816804factsbrochurefinalwebll.ashx?la=en,  accessed 12/02/2020

 https://health.usnews.com/best-hospitals/area/pa/hospital-of-the-university-of-pennsylvania-6231900 , †

accessed 20/02/2020, "U.S. News Rankings: 2019-29 Best Hospitals Honour Roll and Overview". U.S. 
News and World Report.

 Penn Medicine Profile, Fiscal Year 2017, https://www.pennmedicine.org/news/-/media/‡

documents%20and%20audio/pr%20news/facts%20and%20figures/
prfy1816804factsbrochurefinalwebll.ashx?la=en,  accessed 12/02/2020
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The Children’s Hospital of Philadelphia (CHOP) is located next to HUP, although it is not 

part of the Penn Health system. It is the premier paediatric US hospital. It is an academic 

medical centre, similar in many ways to Great Ormond Street Hospitals It is also used to 

train medical student of the University of Pennsylvania medical school. CHOP is the oldest 

paediatric US hospital. Similar to HUP, it is consistently ranked as one of the top hospitals 

in the United States. It has approximately 564 inpatient beds in the main hospital. It is 

located close to various research facilities, including the CHOP Buerger Center for 

Advanced Paediatric Care, the Colket Translational Research Building, The Roberts 

Center for Paediatric Research. 

Criteria for choosing the locations of the visits: 

1. Country with high number of total deceased donor transplant rate (75.3 per million 

population compared to 49.5 in the UK) 

2. World renowned units 

3. Units that had experience of managing adults with infections after transplantation 

(HUP) & Secondary Immunodeficiency (HUP) 

4. Units that had experience of managing children with infections after transplantation 

(CHOP) & Primary Immunodeficiency (CHOP) 

5. Recommendations from senior people in the infectious diseases world 

6. Units in the developed world to ensure transferability of practice. 

7. Flagship unit chosen because the HUP Host was concurrently also serving as the 

Head of the American Transplantation Society and could provide insight on how the 

national staffing decisions are being made. 

Reviewed elements 

1. Facilities and Infection control practices: inpatient areas, outpatient areas in adult as 

well as paediatric complex infectious diseases units. 

2. Patient care: inpatient and outpatient processes and staffing, in adult as well as 

paediatric complex infectious diseases care. 

3. Laboratory facilities, in both a tertiary adult and paediatric infectious diseases’ hospital. 

4. Training: delivery, quantity and quality, in adult as well as paediatric complex infectious 

diseases. 
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5. Unit Improvements: two self-initiated audits of how care is delivered in complex 

infections. 

6 Care protocols including pre-assessment protocols, antibiotic & vaccination guidelines.  

Data collection 

I was allowed to observe clinical care in the inpatient and outpatient setting in the Hospital 

of the University of Pennsylvania (HUP) and the Children’s Hospital of Philadelphia 

(CHOP).  

I produced written and electronic notes while observing inpatient and outpatient care and 

in most units took photographs where I was allowed to and where patient information 

would not be accidentally shared. I was given access to areas of the HUP intranet in order 

to read and compare antibiotic and vaccination guidelines.  

I had the opportunity to interview Prof Blumberg in her capacity as president of the 

American Society of Transplantation. I was invited and had the opportunity to visit the 

microbiology laboratories at HUP, sit in through a heart transplant organ allocation 

meeting at HUP as well as several departmental and multidisciplinary  infectious diseases 

HUP meetings. I had the opportunity to attend hospital rounds and outpatient clinics in 

both HUP and CHOP. 

I also performed relevant bibliography reviews. 

Sharing of findings 

It is hoped that the findings from the project will inform future provision of training and 

services within the Cambridge University Hospital Trust. This reports will also be shared 

with the other infectious diseases departments in England and the United Kingdom, via a 

proposed new immunocompromised host community of practice network.  

My report will be shared with various local, national and international stakeholders who 

are interested in infection training and provision of services in the UK. I am presenting the 

full dissemination plan & list of recipients of this report in Appendix 4, Dissemination Plan. 
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Report Findings 

The “immunocompromised host” either has been born with a genetic problem affecting 

their immune system that manifests in childhood or adulthood (Primary Immunodeficiency) 

or develops a problem with their immune system later in life (secondary or iatrogenic 

immunodeficiencies). Iatrogenic immunodeficiency mainly happens via the use of 

chemotherapy for cancer treatment, the use of biological agents for the treatment of 

autoimmune diseases and transplantation. In all of the above cases, doctors use 

medications to change the way the immune system functions in order to battle cancer, 

limit the body destruction caused by the autoimmune disease or stop the body. Turning off 

parts of the immune system mimics genetic immunodeficiencies. The patients with primary 

or secondary immunodeficiency, therefore, present similar infection problems and will be 

referred throughout the document by the collective term “immunocompromised host”. In 

the USA and Canada, teaching hospitals employ infection specialists that consult in the 

care of immunocompromised hosts as their main activity. 

The USA have developed formal credentialing pathways for infection specialists 

that focus on transplant infectious diseases and the immunocompromised host 

The United states of America and Canada currently recognise eighteen infectious 

diseases Fellowships in transplant and immunocompromised infectious diseases (Table 

1).The UK lacks a formal medical credentialing pathway that develops transplant 

infectious diseases specialists. 

The structure of these programmes slightly varies. The majority of them are one year-long 

and require successful completion of a formal Fellowship training in an accredited 

Infectious Diseases program. 

The mean duration of postgraduate training for an infection doctor in the USA is three 

years of internal medicine residency, followed by two years of infectious diseases 

Fellowship. This additional, third year, of transplant ID Fellowship represents 33% of the 

doctor’s ID training.  
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The structure of the Transplant ID programmes in the US and Canada is summarised in 

Table 2 below (Adapted from https://www.myast.org/communities-practice/infectious-

disease/Fellowship-training-opportunities-transplant-infectious), accessed 10/02/2020). 

All Transplant ID Programmes aspire to follow the American Society of Transplantation 

and Infectious Diseases Society of America (IDSA) curriculum:. 

Table 1 Case Study, the HUP Transplant Infectious Diseases and Immunocompromised 
Host Service

The Hospital of the University of Pennsylvania organises the transplant infectious 

diseases and immunocompromised host service in three separate clinical teams. All of 

them are consultation teams only (i.e. they consult for other teams but they are not 

primarily responsible for the holistic care of the inpatient). Each team is lead by an 

attending as wells one or two fellows, one or two residents and also includes up to two 

medical students. Two of the teams have responsibilities for solid organ transplant 

recipients  (this includes the care of patients with HIV who had an organ transplant in 

outpatients) and one of the teams for the liquid (haematological) transplant recipients.  

The immunocompromised host infection team works closely with the surgical and 

haematological teams.They see and screen all of the intended organ recipients for 

infectious risks before an organ is transplanted (see technical appendices for detail) 

apart from kidney transplants because of lack of resources. They attend all the organ 

allocation decision meetings.They author and audit clinical practice guidelines when it 

comes to the vaccination of organ transplant recipients

Table 2 Structure of Transplant ID programmes, USA and Canada

Programme identifier Duration Experience offered

1 Cleveland Clinic 12 months (6 
months 
clinical and 6 
months 
research)

Inpatient and Outpatient clinical training in all organs 
(lung, liver, intestinal, pancreas, kidney, heart) and HSCT 
and leukemia patients & clinical research projects 
& Focus on immunocompromised host
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2 David Geffen School of 
Medicine at UCLA

12 months Inpatient and Outpatient clinical training in all organs 
(lung, liver, kidney, heart) and HSCT and leukemia 
patients & clinical research projects & Focus on 
immunocompromised host

3 Duke University 12 months 
((6 months 
clinical and 6 
months 
research) or 
36 months

Inpatient and Outpatient clinical training in all organs and 
HSCT and leukemia patients & clinical research projects 
& Focus on immunocompromised host 
Option 1 - 12 months: s six months of clinical care plus 
six months of research. Option 2, 36months: NIAID 
sponsored T32 Transplant ID Training Grant, the purpose 
of which is to train physician-scientists. This program is 
available to trainees who have completed one year of 
clinical ID training and includes six months of clinical 
care and 30 months of either basic or clinical research.

4 Emory University various 
duration, 
open to adult 
or paediatric 
ID fellows, 
Adult critical 
care and 
Medicine 
house staff

Inpatient and Outpatient clinical training in all organs 
(lung, liver, kidney, heart) and HSCT and leukemia 
patients & clinical research projects & Focus on 
immunocompromised host

5 Henry Ford 12 months (6 
months 
clinical and 6 
months 
research)

Inpatient and Outpatient clinical training in all organs and 
HSCT and leukemia patients & clinical research projects 
& Focus on immunocompromised host

6 Icahn School of Medicine 
at Mount Sinai

1 month 
rotation for 
existing 
fellows

Inpatient and Outpatient clinical training in all organs and 
HSCT and leukemia patients & Focus on 
immunocompromised host

7 Johns Hopkins University 6 months to 
24 months (at 
least 6 
months 
clinical)

Inpatient and Outpatient clinical training in all organs and 
HSCT and leukemia patients & clinical research projects 
& Focus on immunocompromised host

8 Massachusetts General 
Hospital

12 months or 
longer

Inpatient and Outpatient clinical training in all organs and 
HSCT and leukemia patients & clinical research projects 
or basic research projects (up to 5 months) & Focus on 
immunocompromised host

9 Mayo Clinic 12 months 
((6 months 
clinical and 6 
months 
research)

Inpatient and Outpatient clinical training in all organs and 
HSCT and leukemia patients & clinical research projects 
& Focus on immunocompromised host

10 Stanford University 12 months Inpatient and Outpatient clinical training in all organs and 
HSCT and leukemia patients & clinical research projects 
& Focus on immunocompromised host

Table 2 Structure of Transplant ID programmes, USA and Canada

Programme identifier Duration Experience offered
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In the US, the immunocompromised hosts with Primary Immunodeficiency are 

11 University Health 
Network/University of 
Toronto

12 months 
(clinician-
educator) or 
24 months 
(clinician with 
academic 
research)

Inpatient and Outpatient clinical training in all organs and 
HSCT and leukemia patients & clinical research projects 
or basic research projects & Focus on 
immunocompromised host

12 University of Alberta 12 months Inpatient and Outpatient clinical training in all organs and 
HSCT and leukemia patients & clinical research projects 
& Focus on immunocompromised host

13 University of Miami Miller 
School of Medicine

12 months Inpatient and Outpatient clinical training in all organs and 
HSCT and leukemia patients & clinical research projects 
& Focus on immunocompromised host

14 University of North 
Carolina

12 months Inpatient and Outpatient clinical training in all organs and 
HSCT and leukemia patients & clinical research projects 
& Focus on immunocompromised host. Opportunity to 
work on antimicrobial stewardship for 
immunocompromised hosts.

15 Ochsner Medical Center 1 month 
rotation for 
existing 
fellows

Inpatient and Outpatient clinical training in all organs and 
HSCT and leukemia patients & Focus on 
immunocompromised host

16 University of 
Pennsylvania 

12 months Inpatient and Outpatient clinical training in heart, lung, 
liver, pancreas, kidney and HSCT and leukemia patients 
& clinical research projects & Focus on 
immunocompromised host

17 University of Pittsburgh 
Medical Center

12 months (6 
months 
clinical, one 
month clinical 
haematologic
al malignancy 
and 5 months 
research)

Inpatient and Outpatient clinical training in all organs and 
HSCT and leukemia patients & clinical research projects 
& Focus on immunocompromised host

18 University of Texas at 
Houston McGovern 
Medical School

12 months 
(research is 
encouraged)

Inpatient and Outpatient clinical training in lung, liver, 
pancreas, kidney and HSCT and leukemia patients & 
clinical research projects & Focus on 
immunocompromised host

19 University of Texas MD 
Anderson Cancer Center

12 months to 
24 months 
OR 1 month 
for outside 
fellows

Inpatient and Outpatient clinical training in all organs and 
HSCT and leukemia patients & clinical research projects 
& Focus on immunocompromised host

20 Vanderbil University 
Medical Center

12 months (6 
months 
clinical plus 
year long two 
clinics per 
week)

Inpatient and Outpatient clinical training in heart, lung, 
liver, pancreas, kidney and HSCT and leukemia patients 
& clinical research projects & Focus on 
immunocompromised host

Table 2 Structure of Transplant ID programmes, USA and Canada

Programme identifier Duration Experience offered
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being taken care of mainly by immunologists but their infections are discussed with 

the infectious diseases specialists 

In the US, there is a recognised clinical immunology training. There are approximately 78 

accredited U.S. allergy/immunology programs . A minimum of 24 months of Fellowship *

training in the care of both children and adults with allergic and immunologic conditions as 

well as experiences in scholarly activities is required. According to ACGME, there is 

approximately 5,500 clinical immunology diplomates in practice compared to an estimated 

9,800 ID specialists (8,300-certified and 1,553 paediatric board-certified ID specialists). 

This translates to 0.03 ID clinicians/1,000 population and 0.017 immunologists /1,000 

population.  

In the UK, the immunocompromised hosts with Primary Immunodeficiency are 

Table 3 Case Study, the CHOP interface between the paediatric immunology and 
paediatric infectious diseases teams

CHOP is considered the most comprehensive primary immunodeficiency paediatric 

service. They are responsible for approximately 4000 children with primary 

immunodeficiencies. They also consult on selected adult patients (for example, patents 

who have never transitioned because of personal choice and patients who have been 

referred to CHOP because of special expertise in very rare infectious syndromes). The 

paediatric immunology team mainly does outpatient clinics although they do also carry a 

small inpatient consultation service. In many cases, infections and immunity problems 

present in the same way. In all cases when patients with possible infection problems 

were being discussed, the paediatric immunology team, although very experienced 

deferred to the infectious diseases team for their expertise. This model worked well in 

multidisciplinary meetings and avoided the tendency to over diagnose immunity 

problems in the expense of under diagnosing infection problems.

 Accreditation Council of Graduate Medical Education, ACGME. Allergy and Immunology, available from *

https://www.ama-assn.org/specialty/allergy-and-immunology, accessed 15/02/2020
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being taken care of mainly by immunologists 

Primary immunodeficiencies(PID) are a diverse group of disorders, with more than 300 

different genetic causes  that affects approximately 1 in 1200 people although the exact *

prevalence is higher and still unknown. Patients with PID are mainly at risk of infections, 

that need to be identified early and managed well to prevent death and comorbidities. 

Patients with PID are increasingly receiving bone marrow transplants for their treatment. 

In the UK PID patients have been taken care of by clinical immunologists in a small 

number of centres and in close collaboration with other specialities, including infectious 

diseases. The UK has a programme of training in clinical immunology Immunology 

consultants in the UK are multi-skilled doctors who apart form immunodeficiency also 

manage allergy and systemic autoimmunity. For example, immunologists are at the heart 

of managing the allergy epidemic and in the rational use of new and old therapies that 

alter immune function .The specialty combines a major clinical workload with the †

additional supervision of the immunology laboratory. Many immunologists have additional 

subspecialty interests in rheumatology, HIV medicine and transplantation.  

In the UK there is a shortage of clinical immunologists which is likely to increase 

There is currently a large clinical need for immunology consultants in the UK with several 

unfilled clinical posts  but only a handful of immunologists in the UK that have a declared ‡

transplantation interest and also a small number of clinical immunologists in total, mainly 

concentrated in few teaching hospitals.  

Due to the change of the shape of medical training explained below as well as a number 

of other system drivers (including the allergy epidemic), there is a shortage of clinical 

immunology consultants  which is likely to increase. Additionally, none of the clinical §

6.Mahlaoui N, Warnatz K, Jones A, Workman S, Cant A. Advances in the Care of Primary 
Immunodeficiencies (PIDs): from Birth to Adulthood. J Clin Immunol. 2017;37(5):452–460. doi:10.1007/
s10875-017-0401-y

 St3 Physician Recruitment, Immunology trainee characteristics  https://www.st3recruitment.org.uk/†

specialties/immunology 

 Dr Dinakantha Kumararatne, Member of the Royal College of Pathology Specialty Immunology Committee, ‡

personal communication

 British Society for Allergy and Clinical Immunology, News Release, Shortage of allergy specialists to §

diagnose children with food allergies , https://www.bsaci.org/news-and-media/Child_Food_Allergies.pdf
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immunologists practice inpatient medicine. Increasingly the inpatient, infection treatment 

arm has been picked up by infection specialists who have developed the expertise via 

hands-on clinical experience and close work . Additionally, it is now possible to become *

an immunologist via the clinical scientist root, without a medical degree  being necessary. †

The prevalence of primary immunodeficiency in the UK is likely to further increase 

causing a larger population need 

 The prevalence of primary immunodeficiency in the UK is largely unknown and the 

incidence is increasing yearly, due to new de novo mutations but also to improved PID 

recognition . The prevalence of PID will continue to increase. Changes that future ‡

immunocompromised host services need to adapt to include 

• Increasing understanding of how PID presents means that the incidence of PID is 

steadily increasing  §

• Gains in survival mean the age profile of people living with primary immunodeficiency is 

also increasing 

• As immunocompromised hosts with PID age, they are much more likely to develop 

secondary comorbidities eg cancer, need for transplant that will also need specialised 

infection care 

In the UK, patients with secondary and iatrogenic Immunodeficiency are currently 

 Dr Dinakantha Kumararatne, Member of the Royal College of Pathology Specialty Immunology Committee, *

personal communication

 The Royal College of Pathologists, Train to become a Consultant Clinical Scientist in Immunology, the †

Science Route, available from https://www.rcpath.org/discover-pathology/careers-in-pathology/train-to-work-
in-pathology/train-to-be-a-consultant-clinical-scientist.html

 Shillitoe, B., Bangs, C., Guzman, D., Gennery, A.R., Longhurst, H.J., Slatter, M., Edgar, D.M., Thomas, M., ‡

Worth, A., Huissoon, A., Arkwright, P.D., Jolles, S., Bourne, H., Alachkar, H., Savic, S., Kumararatne, D.S., 
Patel, S., Baxendale, H., Noorani, S., Yong, P.F.K., Waruiru, C., Pavaladurai, V., Kelleher, P., Herriot, R., 
Bernatonienne, J., Bhole, M., Steele, C., Hayman, G., Richter, A., Gompels, M., Chopra, C., Garcez, T. and 
Buckland, M. (2018), The United Kingdom Primary Immune Deficiency (UKPID) registry 2012 to 2017. Clin 
Exp Immunol, 192: 284-291. doi:10.1111/cei.13125

 Joshi AY, Iyer VN, Hagan JB, St Sauver JL, Boyce TG. Incidence and temporal trends of primary §

immunodeficiency: a population-based cohort study. Mayo Clin Proc. 2009;84(1):16–22. doi:10.1016/
S0025-6196(11)60802-1
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also cared for by different specialties 

In the UK, due to the lack of a specific training pathway for infection in 

immunocompromised hosts, patients with secondary and iatrogenic Immunodeficiency are 

being taken care of by a plethora of different specialties  

Patients with HIV 

The vast majority of people who live with HIV in the United Kingdom are taken care of by 

sexual health or infectious diseases providers. 

Patients with cancer and chemotherapy 

The vast majority of people who are currently receiving chemotherapy in the United 

Kingdom are taken care of by haeamato-oncologists, oncologists and in some cases 

specialised surgeons (eg urologists). 

Patients with Transplantation 

The vast majority of people who are currently receiving transplantations in the United 

Kingdom are taken care of by organ specific transplant surgeons  that are located in a 

small number of transplant centers. Apart from hospital clinicians, there are various 

stakeholders who are relevant to the care of the transplanted host in the UK. 

The following are a list of relevant stakeholders with comments about their remit. 

NHSBT 

The National Health Service Blood and Transplant organisation is focusing on patient 

safety, including fair, unbiased and compassionate matching and allocating of donated 

organs, tissue and stem cells. It supports specialists by offering 24 hour support and 

promotes community awareness to encourage donations and enabling transplants. As 

such, the main focus of NHSBT is on donor screening and on making sure that the 

transplanted organs and tissues are of the best possible quality. NHSBT employs infection 

specialists that deal with the prevention of infection transmission. 

Immunology consultants  

As described above, Many immunologists have additional subspecialty interests in 

rheumatology, HIV medicine and transplantation.  

SaBTO 

The Advisory Committee on the Safety of Blood, Tissues and Organs (SaBTO) advises 

UK ministers and health departments on the most appropriate ways to ensure the safety 
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of blood, cells, tissues and organs for transfusion/transplantation . As such, SaBTO does *

not have direct remit on the immunocompromised host. 

The UK Clinical Virology Network 

The UK Clinical Virology Network  provides evidence-based and practical virological †

advice on all aspects of viral infections; helps to establish and maintain the standards of 

practice amongst its membership and promotes a uniform approach to surveillance; a 

rapid and considered response to virological emergencies; centrally agreed protocols for 

the management of viral infections and best laboratory practice; an education and training 

resource and undertakes related activities. The UK Clinical Virology Network  has a ‡

community of practice focused on virology that has issued guidelines on the management 

of severe viral infections, together with the British Committee for Standards in 

Haematology and the British Society of Blood and Marrow Transplantation.  

The care of patients with solid organ transplants infections is cost effective  

Table 4: Case Study, Using Advanced Nurse Practitioners for complex patient care, the CHOP 
paediatric infectious diseases team

The CHOP paediatric infectious diseases on call consultation team consists of one ID 

attending, two paediatric ID fellows and three advanced nurse practitioners. The nurse 

practitioners had been working with the team for between three months and two years. 

All of them originated from clinically experienced nurse careers, mostly in critical care 

environments and were participating in an advanced nurse practitioner training 

programme. Their role in the team was reading the electronic medical notes and 

communicating with the other medical teams. They prepared the notes for rounding and 

documented clinical decisions after rounding in the electronic medical record. Treatment 

decisions were made by the fellows and the attending, with the attending having final 

responsibility for all clinical care. Each nurse practitioner was responsible for a very 

small number of patients (up to three). The interactions between the team members 

appeared to be very conducive for decreasing the administrative work of the doctors, ups 

killing the nurse practitioners and keeping up with vast amounts of clinical information. 

 https://www.odt.nhs.uk/transplantation/tools-policies-and-guidance/sabto/, accessed 08/02/2020*

 About the UK Clinical Virology Network, available from http://www.clinicalvirology.org/about/, accessed †

08/02/2020

 http://www.clinicalvirology.org/guidelines/‡
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While solid organ transplantation is expensive, it is cost-effective. For instance, economic 

analysis has demonstrated that the transplant programme delivered an annual cost saving 

to the NHS of £316 million  .Additionally, increased absolute hospitalisation costs for *

transplant infections and specialist infection treatment costs are tempered by lower 

adjusted costs and favourable clinical outcomes 

A Canadian study  examined 816 324 admissions between 2009 and 2014 and compared †

mortality, acute care health services utilisation and costs in solid organ transplant (SOT) 

recipients compared to non-transplant patients when the admission was for infection 

indicators. SOT patients with infections received specialist transplant infectious diseases 

care. The study showed that mortality (7.6% vs.12.5%; P < 0.001), long-term care transfer 

(5.3% vs. 16.5%; P < 0.001), and mean length of stay (11.0  17.7 days vs. 13.1  24.9 

days; P < 0.001) were lower in SOT. Adjusting for age and comorbidities, hospitalisation 

costs for SOT patients were 10% (95% CI: 8–12%) lower compared to non-SOT patients. 

Infectious Diseases consultation in recipients of solid organ transplants is 

associated with decreased mortality and reduced readmission rates  

Infectious disease consultation in recipients of solid organ transplant is associated with 

decreased mortality and reduced re-hospitalization rates.For instance, a three-year study 

at Toronto General Hospital  showed that infection complications occurred in 603 of 1414 ‡

(43%) admissions in 306 of 531 (58%) patients. Infectious disease consultation compared 

to the patient being managed by their original team resulted in significantly greater 28-day 

survival estimates (hazard ratio = 0.33; log-rank P = .026), and reduced 30-day re-

hospitalization rates (16.9% vs 23.9%, P = .036). 

Infectious Diseases care of immunocompromised hosts with infections is 

 West Midlands Specialised Commissioning Team: Organs for Transplants: An analysis of the current costs *

of the NHS transplant programme; the cost of the alternative medical treatments and the impact of 
increaseinign organ donation. October 2010. 

 Bashadi H et al. Clinical and economic burden of infections in hospitalized solid organ transplant recipients †

compared with the general population in Canada –a retrospective cohort study. Transplant International 
2019; 32: 1095–1105

Hamandi B, Husain S, Humar A, Papadimitropoulos EA. Impact of infectious disease consultation on the ‡

clinical and economic outcomes of solid organ transplant recipients admitted for infectious complications. 
Clin Infect Dis. 2014 Oct 15;59(8):1074-82.
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associated with decreased mortality  

Infectious diseases involvement in the care of immunocompromised hosts with infection is 

associated with a much lower risk of death, after multiple adjustments. There is a number 

of relevant studies. I am am highlighting three recent studies that among others included 

immunocompromised hosts with iatrogenic immunodeficiency showed that infectious 

diseases consultation is associated with decreased mortality. A recent study of 4214 

patients with bacteraemia from multidrug resistant (AMR) organisms  showed that ID *

consultation was significantly associated with reductions in 30-day and 1-year mortality for 

resistant S. aureus (hazard ratio [HR], 0.48; 95% confidence interval [CI], 0.36–0.63; and 

HR, 0.73, 95% CI, 0.61–0.86) and Enterobacteriaceae (HR, 0.41; 95% CI, 0.27–0.64; and 

HR, 0.74; 95% CI, 0.59–0.94), and 30-day mortality for polymicrobial infections (HR, 0.51; 

95% CI, 0.31–0.86). A second study, mainly looking at immunocompromised 

patients with transplant, biological treatments or chemotherapy, focused on non-HIV 

cryptococcal fungal infection   and showed that  patients who received infectious disease †
consultation were 4.2 times less likely to die in the three months following their diagnosis. 

At third study, that looked at a number of different bacterial and fungal mood stream 

infections and included many immunocompromised hosts with transplant and cancer 

chemotherapy, showed that the adjusted hazard ratio for 3-month mortality of patients who 

did not receive an ID consultation is 4.5 times higher than patients who received ID 

consultation. In-hospital mortality is also 6 times higher without ID consultation. In addition 

to mortality benefit, ID consultation was associated with a significantly higher rate of 

appropriate antimicrobial therapy. In their discussion, the authors suggested that from the 

perspective of hospital administrators, if hospitalized patients with bloodstream infections 

are more likely to receive appropriate treatment with ID consultation, then automatic ID 

consultation should be considered to improve patient outcomes . ‡

 Burnham JP, Olsen MA, Stwalley D, Kwon JH, Babcock HM, Kollef MH. Infectious Diseases Consultation *

Reduces 30-Day and 1-Year All-Cause Mortality for Multidrug-Resistant Organism Infections. Open Forum 
Infect Dis. 2018;5(3):ofy026. Published 2018 Mar 15. doi:10.1093/ofid/ofy026

 Spec A, Olsen MA, Raval K, Powderly WG. Impact of Infectious Diseases Consultation on Mortality of †

Cryptococcal infection in Patients without HIV. Clin Infect Dis. 2017;64(5):558–564. doi:10.1093/cid/ciw786

 Supavit Chesdachai, Susan Kline, Derrek Helmin, Radha Rajasingham, The Effect of Infectious Diseases ‡

Consultation on Mortality in Hospitalized Patients With Methicillin-Resistant Staphylococcus aureus, 
Candida, and Pseudomonas Bloodstream Infections, Open Forum Infectious Diseases, Volume 7, Issue 1, 
January 2020, ofaa010, https://doi.org/10.1093/ofid/ofaa010
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Finally, in a large, multicenter cohort study of 31 002 patients with S aureus bacteraemia 

an included large numbers of immunocompromised hosts, infectious diseases 

consultation during the index hospital stay was associated with reduced risk of all-cause 

mortality and recurrence of bacteraemia for 5 years after discharge . *

How many immunocompromised hosts with secondary immunodeficiency does the 

UK currently have? 

The incidence new HIV diagnosis is declining in the UK. More people than ever before are 

living with HIV in England. Due to effective treatment, the number of people living with 

HIV, currently estimated around 100,000, will continue to increase. Because the King’s 

Fund has published a comprehensive strategy proposal about how future HIV services 

should be formed and commissioned in England , I will not be focusing on HIV. †
Below, I will attempt to estimate how many people in the UK are at risk of secondary 

(iatrogenic) immunodeficiency per year, outside of HIV.  

Iatrogenic immunodeficiency mainly happens via the use of chemotherapy for cancer 

treatment, the use of biological agents for the treatment of autoimmune diseases and 

transplantation. In all of the above cases, doctors use medications to change the way the 

immune system functions in order to battle cancer, limit the body destruction caused by 

the autoimmune disease or stop the body from rejecting the transplanted organ, 

respectively.  

Each type of iatrogenic immunodeficiency that results from the above treatments is 

different. However, this simplified scheme is useful to make some calculations about the 

population need for infection specialists that are adept in identifying and treating these 

special patients.  

Immunocompromised host state due to chemotherapy 

 Goto M, Jones MP, Schweizer ML, et al. Association of Infectious Diseases Consultation With Long-term *

Postdischarge Outcomes Among Patients With Staphylococcus aureus Bacteremia. JAMA Netw Open. 
2020;3(2):e1921048. doi:10.1001/jamanetworkopen.2019.21048

 The King’s Fund. The future of HIV services in England. Shaping the response to changing needs. King’s †

Fund, London, April 2017.
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In the United Kingdom, there is approximately 363,484 new cases of cancer per year . *

Cancer is an immunocompromising state in its own right. The exact number of 

immunocompromised hosts in the UK just because of a cancer diagnosis is difficult to 

estimate. More people with cancer become immunocompromised hosts by virtue of their 

cancer therapy. 28% of patients diagnosed with cancer in England in 2013-2014 had 

chemotherapy, with the intention to either cure or palliate, as part of their original cancer 

treatment .Using this statistic as an estimate, 101,775 people in the UK become newly †

iatrogenically immunodeficient (immunocompromised hosts) every year by virtue of 

receiving chemotherapy. As chemotherapies become easy to tolerate, it is highly likely this 

number is going to increase.  

Biological medications treatment associated immunocompromised state 

Disease-modifying anti-rheumatic drugs (DMARDs) act by altering the immune system 

and its response against the autoimmune disease. There are two main types of DMARDs, 

conventional drugs and the newer biological or “biosimilars” therapies. Conventional 

DMARDs include medications that suppress the normal immune response and are 

associated with a higher risk of infection (e.g. mycophenolate mofetil, ciclosporin, 

methotrexate).The term  biologics or biologicals or biosimilars encompasses tumour 

necrosis factor (TNF) inhibitors (adalimumab, certolizumab pegol, etanercept, golimumab, 

infliximab) and other agents, including abatacept, anakinra, belimumab, ixekizumab, 

rituximab, secukinumab, tocilizumab, and ustekinumab.). They are usually prescribed in 

combination with conventional DMARDs. Since the beginning of their use, it was 

understood that they are associated with a high risk of infections. (need to include some 

infectious examples here). For example, they are associated with a higher risk of 

tuberculosis reactivation, hepatitis reactivation  and they are also associated with a high ‡

risk of atypical / opportunistic infections. As a result the British Society for Rheumatology 

recently suggested that "Health-care professionals should have a high index of suspicion 

 Cancer Research UK ([2020]), Cancer Incidence Statistics,Cancer Research UK,2014-2016, Cancer *

Research UK., Cancer Incidence Statistics,Cancer Research UK,2014-2016, available from https://
www.cancerresearchuk.org/health-professional/cancer-statistics/incidence, accessed on January 26th, 2020

 National Cancer Registration & Analysis Service and Cancer Research UK: "Chemotherapy, Radiotherapy †

and Tumour Resections in England: 2013-2014" workbook. London: NCRAS; 2017

 Holroyd CR et al. The British Society for Rheumatology biologic DMARD safety guidelines in inflammatory ‡

arthritis—Executive summary, Rheumatology, Volume 58, Issue 2, February 2019, Pages 220–226
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for atypical/opportunistic infections, especially if there is current or recent steroid use. 

Biologic therapy should be promptly stopped in suspected cases. Patients should have 

rapid access to specialist health care for consideration of early treatment” as a strong 

recommendation. 

 The exact total number of people in the UK currently receiving biologics is unknown but 

the biggest patient group is rheumatoid arthritis, .One of the most common diagnosis for 

which biologicals are being prescribed. Every year, 17,500 people in England are newly 

diagnosed with the disease. The BSRBR-RA is a prospective observational cohort study 

that follows patients with rheumatoid arthritis starting a new biologic. The BSRBR-RA has 

found that the incidence of serious infection, defined as an infectious event requiring 

admission to hospital, intravenous antibiotics or resulting in death, is 5.5 per 100 patient 

years. Additionally, it is thought that the RA risk for infection care continuously increases in 

time, partly due to population ageing or also because of the spread of resistant pathogens 

. *

Transplantation associated immunocompromised host state 

There is approximately 5,000 solid organ transplantations performed every year in the UK 

(NHSBT, Annual Statistics, https://www.organdonation.nhs.uk/helping-you-to-decide/

about-organ-donation/statistics-about-organ-donation/). There is a national drive to 

increase the number of organ transplantation. As this report is written, 6125 patients are 

awaiting an organ for transplantation. The full effect of the opt-out organ donation 

advocated system is yet to be known , therefore is not possible to prognosticate about the †

number of future organ transplantations although the expectations is that they will 

increase in number further. There is approximately 2,000 or more stem cell 

transplantations in the UK per year (https://www.anthonynolan.org/facts-and-stats).  

The prevalence of immunocompromised hosts in the UK is likely to further increase 

causing a larger population need for infection care 

 Jinno S, Lu N, Jafarzadeh SR, Dubreuil M. Trends in Hospitalizations for Serious Infections in Patients With *

Rheumatoid Arthritis in the US Between 1993 and 2013. Arthritis Care Res (Hoboken). 2018;70(4):652–658. 
doi:10.1002/acr.23328

 Noyes J, McLaughlin L, Morgan K, et al Short-term impact of introducing a soft opt-out organ donation †

system in Wales: before and after study BMJ Open 2019;9:e025159. doi: 10.1136/bmjopen-2018-025159
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In summary, and considering all the patient groups above as one group of 

“immunocompromised hosts”, it is likely that the prevalence of immunocompromised hosts 

in the UK will further increase in the near future. This is because of a combination of 

drivers 

- as mentioned, the incidence of PID is increasing and patents with PID make it more and 

more to adulthood 

- the UK population is ageing and cancer diagnoses are increasing  

The infection needs of the immunocompromised hosts are likely to increase as well, due 

to a combination of ageing and increased prevalence.  

It is worth considering at this point, therefore, how many immunocompromised host 

infection specialists the UK will need. One way to approach this is by attempting to match 

the aspirations to the current USA/Canada level of clinical service provision. 

How many Transplant/immunocompromised host 

Infectious Diseases Specialists will be required if we 

are to match the current US/Canadian level of service 

The following data show the current number of transplant infectious diseases doctors that 

are being employed in major US hospitals. These aren’t the only hospitals that see 

patients with organ transplantations. These data should not be taken, therefore, to 

represent anything but the minimum of what is considered standard of care.  

In major US transplantation centres, the number of Full Time Equivalents per 100 solid 

organ transplantations per year that are being employed range between 0.64 to 1.9. It is 

important to emphasise that this calculation does not include the rest of the clinical team 

that is being employed, namely the dedicated trainees (fellows), other rotating attendings, 

rotating residents, permanent specialist nurses that are also employed in transplantation 

infectious diseases. 

The duties of a transplant infectious diseases doctor, as observed in HUP, include: 

8. Following up the patients in the outpatient clinic to make sure that their infectious 

diseases problems are appropriately treated: The following numbers represent an 
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estimate of how many solid organ transplnationst need infectious diseases follow-up. 

As per Dr blumberg, at least 30%-50% (approxivatly 50% of  the latter need a single 

post discharge appointment while the other 50% require multiple appointments).

More than 160 kidney transplants performed annually, the Addenbrooke’s transplant team 

also performs 20-30 combined kidney/pancreas transplants, 80 liver transplants, and an 

increasing number of intestinal and multi-organ transplants each year. The Royal 

Papworth Hospital in Cambridge also performs on average 55 adult heart transplants per 

year and 44 adult lung transplants per year. Freely estimating what the above numbers 

would mean for Cambridge University Hospitals/Royal Papworth: based on an average 

Table 4: Clinical time equivalents, infectious diseases attending (consultants) only 

working on  solid organ transplantation, major US& Canadian centres

Institution Number of Faculty 

full time equivalents

Average number of 

transplants per year, 

2016 to 1018

FTE per 100 

transplants

University Health 

Network, Toronto, 

Canada

4 627 0.64

University of 

California at San 

Francisco

7 600 1.1

Duke, Durham, 

North Carolina

7 434 1.6

Cleveland Clinic 10 507 1.9

University of 

Pennsylvania, 

Philadelphia

6.5 481 1.3

Johns Hopkins, 

Baltimore

7 375 1.9

MGH, Boston 1.5-2 290 0.7

Northwestern, 

Chicago

4.5 408 1.1

University of 

Pittsburgh

7 404 1.7
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number of 400 adult solid organ transplants undertaken every year, Cambridge University 

Hospitals & The Royal Papworth alone would need to employ 2.5 (minimum) to 7.5 

(maximum) full time solid organ transplant infectious diseases/immunocompromised host 

specialist equivalents. Similarly, based on an average number of 5,000 organ transplants 

in the United Kingdom per year 2015/16 to 2018/19 , the UK should train and employ *

anywhere from a minimum of 32 to a maximum of 95 full time solid organ transplant /

immunocompromised host infectious diseases specialist equivalents.  

In the US centres mentioned above, there is approximately 30% additional infectious 

diseases consultant capacity for liquid organ transplants. Augmenting the numbers above 

by 30%, Cambridge would need to employ a minimum of 4 to a maximum of 10 and the 

UK 42.5 (minimum) to 126 (maximum) full time solid and liquid transplant infectious 

diseases/immunocompromised host specialist equivalents.  

Estimated impact on laboratory services that will be 

needed 

If a hospital develops an immunocompromised host service, it is tempting to wonder if that 

would have an impact on microbiology laboratory services. Estimating such an impact, if 

any, is outside of the scope of this report. I interviewed the head of the HUP Laboratory 

who sees any such impact as a positive one, in terms of laboratory income and 

development opportunities (see Case Study, the HUP Microbiology Laboratory). In the US 

systems, microbiology work is not done by clinicians, all infection trainees are part of the 

infectious diseases team and further comparisons are therefore difficult. 

 NHS Blood and Transplant, Organ Donation and Transplantation Activity Data: UNITED KINGDOM, *

available from https://nhsbtdbe.blob.core.windows.net/umbraco-assets-corp/17582/nhsbt-united-kingdom-
summary-report-dec-19.pdf, accessed 08/02/2020
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A post-CCT credentialing for infections of the immunocompromised host would be 

the most efficient way of developing adequate doctors to match the clinical need 

As per the previous calculations, in order to match the current US service provision, the 

UK should aim to have 43 to 126 immunocompromised host infection specialist 

equivalents.  

The UK needs more infection specialists for the need of the population, even before hte 

immunocompromised host needs are taken into account. According to the Royal College 

of Physicians , there is approximately 280 ID consultants and 422 microbiology *

Table 5: Case Study, the HUP Clinical Microbiology Laboratory

I had the opportunity to visit the HUP microbiology laboratory. The laboratory is headed 

by a single MD/PhD clinician, who described her work as mainly focused on 

administration, teaching, collaborative research and responding to queries from the 

laboratory (all ran by technicians) as well as the clinical ID team. The laboratory 

comprises of general bacteriology, mycology laboratory, mycobacteriology and virology 

laboratories. I asked the Head of the Laboratory to estimate the possible impact of doing 

transplant infectious diseases in the hospital. Areas that have been more developed 

because of the transplant work included the mycobacteriology lab (for instance, M 

abscessus sensitivity testing) and the mycology lab. 

The microbiology laboratory provides clinical advice only to the ID team as the local 

antibiotic susceptibilities, split by community and hospital isolates, are in the intranet for 

every clinician to use. There is no sample validation or clinical work or guideline 

development that is done out of the microbiology laboratory as infection control and 

guideline developments are the responsibility of the ID team. There are two weekly 

meetings between the microbiology doctor and the ID trainees and attendings, one blood 

culture bench meeting and a teaching meeting where mostly research and development 

is being discussed. Fellows with interest in relevant projects can develop them in 

collaboration with the microbiology clinician. The laboratory makes a large research 

income by participating in transplant clinical research. 

Although the hospital treats a lot of immunocompromised hosts, HUP has a grade A for 

safety for hospital infections.

 Royal College of Physicians, Focus on Physicians, 2018-19 Physician Census.*
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consultants (data from NHS Digital, pertaining to 2016), in employment right now in the 

UK Even if we add the microbiology consultants together with ID consultants, there  is 3 

times less infection consultants provision compared to the number of ID consultants in the 

US workforce adjusted for population size (this comparison does not take into account the 

possible differences in full time equivalents). We have already established that there is an 

inadequate and declining clinical immunology workforce. There is clearly inadequate 

provision to match the clinical needs of the immunocompromised host without changes in 

the clinical training environment.  

The option of the post-CCT credentialing allows the interest in the infections of the 

immunocompromised host to be developed for multiple clinical specialists, rather than to 

be limited to infection doctors, in order to address the numbers that are required in a 

shorter time.  
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In the longer term, the recent UK medical training changes afford the opportunity for the 

new infection trainees to develop immunocompromised host skills. Medical training in the 

United Kingdom recently underwent a major redesigning exercise. Infection training 

improved beyond recognition with the effective merging of clinical microbiology and 

infectious diseases training in a common pathway, that allows different Certificates of 

Table 6 Case study: The duties of a transplant infectious diseases doctor in HUP

The duties of a solid organ transplant infectious diseases doctor, as observed in HUP, 

include:  

a.assessing patients before their transplantation for their risk of developing a post-

transplantation reactivation infectious disease: This assessment is done face-to-face for 

all patients but remotely for kidney transplantations and following a written protocol (see 

Technical appendix 3), because the number of kidney transplantation’s that the hospital 

performs is very high and the ID department does not have adequate capacity to 

undertake this assessment. ID doctors are available for queries and to sign out the risk 

assessment and sit through all the organ allocation decision meetings  

b. Assessing patients during their post-transplantation care: HUP has three parallel 

clinical teams of infectious diseases clinicians who are on service. Two of them provide  

a pure consultation services for the clinical needs of the solid organ transplant patients 

and one of them is dedicated to the care of the “liquid transplants” (bone marrow & stem 

cell transplants). The bulk of the clinical work is dedicated to managing infectious clinical 

complications. This team was also responsible for prescribing intravenous 

immunoglobulin and consulting on inpatient infectious diseases problems of patients with 

PID. At the time of my visit, the two solid organ teams followed approximately 70 patients 

between them at any given day, with infectious problems ranging from immediate post-

transplantation sepsis, to need for intravenous immunoglobulin prescribing to infectious 

complications fifteen years after the transplantation. c.Following up the patients in the 

outpatient clinic to make sure that their infectious diseases problems are appropriately 

treated: 30%-50% of inpatients needed post admission follow-up (50% of those only one 

follow-up appointment).
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Completion of Training in Infectious Diseases with General Medicine, Combined Infectious 

Diseases with Microbiology and Combined infectious diseases with Virology. All trainees 

enter at an advanced clinical experience level, having had Membership of the Royal 

College of Physicians beforehand. The system is relatively young and most of the trainees 

that have entered higher medical training so far have opted for the combination of 

infectious diseases with clinical microbiology (information from Dr Andrew Carmichael, 

personal communication). This additional pool of trainees will be much larger than the 

historical numbers, as it effectively merges the ID and microbiology training in one large 

training programme. 

Additionally, it has become clear to us as trainers that the rest of the advanced infectious 

diseases training should follow the route of post CCT credentialing. The mapping for how 

this route is going to be is currently followed by the UK Medical Education Reference 

Group (UKMERG) and the Curriculum Oversight Group (COG}, in combination with the 

General Medical Council (GMC).  

The post CCT credentialing route is appropriate for developing a subspecialty interest in 

transplant infectious diseases. I envisage that the needs for developing this expertise will 

be concentrated in a few select training centres. It is logical to propose training centres 

with existing infectious diseases programmes and a high level of transplantations at the 

same time.  The high volume UK transplantation centres all have infectious diseases 

training capability (list from https://nhsbtdbe.blob.core.windows.net/umbraco-assets-corp/

16424/organ-transplants-2018-19.pdf )  It is logical to pilot starting the training programme 

as a post-CCT credentialing in these high volume centres. There is currently an evolving 

pathway for post CCT credentialing that includes a requirement for approval by various 

stakeholders including UKMERG and COG.A version of this report will be copied to the 

British Infection Association, the SAC as well as the UKMERG and COG. 

Conclusions 

In this report, I presented my thoughts and findings from my travelling Fellowship as well 

as my ideas of the next steps necessary in order for the UK develop the appropriate 

training pathways for infections in immunocompromised hosts. This report will hopefully  
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increase awareness of the need for highly trained doctors in immunocompromised host 

infections. and proposes the development of a training curriculum that matches the 

population needs.  

My Fellowship reassured me that my personal effort to be involved in the pre-transplant 

assessment of the patients is worthwhile and along the correct lines. I am looking forward 

to using some of the appendix information to streamline our local approach to transplant 

infectious diseases together with my CUH colleagues. 

Having trained in the US, I was already aware that the US system plans infectious 

diseases care with the immunocompromised host in mind. I was less aware that patients 

with HIV are offered transplanted organs so frequently (we have only had two patients in 

our clinic so far) and less aware of the complexities involved. I am now looking forward to 

preparing our service  more for this future development. 

Even being aware that infectious diseases care makes such a difference to patients’ lives, 

I was surprised by the mortality advantage infectious diseases consultations offer. I will be 

making this information part of our local training programme. 

In Cambridge University Hospitals, we have already planned the seeds of the first 

immunocompromised host innovative service. We have the opportunity to further develop 

this, especially with Papworth having joined the campus and with a paediatric hospital in 

development. We will hopefully be ready in time so we can continue to serve our patients 

and our colleague immunologists, oncologists and transplant surgeons. 

I have seen first hand how having an immunocompromised infectious diseases service 

benefits the hospitals in terms of basic research and clinical trials income and laboratory 

development opportunities. I am more aware of the steps we need to take as a campus to 

place ourselves further in the forefront of this activity. To this end, I hope to organise an 

international meeting in 2021, hopefully also with the help of the Winston Churchill 

Memorial Trust, to further deepen the networking and networking opportunities. I have 

already also approached the British Transplantation Society for their input and comments. 

A number of recommendations have been generated from the findings of this Fellowship 

both national and local. In order to influence the implementation of all local or national 

recommendations, I have also included a dissemination plan to key stakeholders in the 

Appendix. It is clear that this is not a single person’s project but will hopefully be adopted 

nationally for further discussion. Hence, although this is a single person’s report, I have a 

rather ambitious dissemination plan.  
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I recommend that: 

❖ The UK should urgently invest in developing expertise in the safe infection management 

of the immunocompromised hosts.  
❖ The most flexible way to achieve this would be via developing a post-CCT credentialing  

pathway that could be available to more than one relevant specialties.  
❖ To accelerate this process further, the UK should aim to develop a formal community of 

practice when it comes to the infection management of the immunocompromised host. 

This community of practice will help develop standards of training and care in 

collaboration with NHSBT and other existing stakeholders, while the national 

credentialing programme is being setup. This community of practice will be able to 

bridge the care of the transplanted host (including pre-transplant assessments) with the 

care of the same host post transplant. This community of practice will be able to share 

lessons learnt from the care of other immunocompromised hosts.  
❖ This community of practice should form the basis for a collaborative database that 

would further facilitate collaborative clinical trials.  
❖ The NHS should consider commissioning a national infection of the 

immunocompromised host service that should aim to employ 42.5 to 126 full time 

equivalents immunocompromised host infectious diseases specialist at any given 

time.The Department of Health should consider if this service would be appropriate for 

specialist commissioning. 
❖ It would be advantageous if online resources, toolkits and guidance appropriate for the 

NHS needs, specific to the infectious care of the immunocompromised host, were 

collected under one umbrella. It is currently unclear who would be the best host for this 

website. 

I would also recommend that in Cambridge: 

❖ We consider the HUP guidelines from the technical appendix and consider if we can 

adapt them in a fit-for-purpose local guideline to serve our population of patients. 
❖ We re-organise clinical work within the I&I directorate to allow continued pre-

transplantation assessment for high risk transplants and develop pretransplantation 

guidelines for patients who will be receiving SOT and Stem cell transplant as well as 
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biologicals. 
❖ We rapidly self organise our local expertise in the safe infection managements of 

immunocompromised hosts. drawing from the existing pool of infection, microbiology, 

virology, immunology, oncology, haematology and surgical specialists, between the 

Cambridge University Hospitals and Royal Papworth. 
❖ Spurring from the CHOP Case study, we should consider how we can develop 

advanced nurse practitioners that could assist especially with the pret-transplantation 

risk assessment of the immunocompromised host. 
❖ CUH and Papworth should ideally work together and should aim to employ 4 (minimum) 

to 10 (maximum) full time solid and liquid transplant infectious diseases specialist 

equivalents at any given time. These infection interested colleagues should aim to work 

together and learn together as much as possible. Some of these individuals are already 

in place. These could also contribute to the clinical management of other 

immunocompromised hosts, in collaboration with the other specialties. This would 

effectively pilot an informal community of practice when it comes to the infection 

management of the immunocompromised host.  
❖ Cambridge should aim to pilot the first credentialing programme, ideally a post-CCT 

credentialing and should spearhead the relevant GMC application. 
❖ The CUH should collect and make available online resources, toolkits and guidance 

appropriate for the NHS needs. 
❖ CUH management should assist approaching the commissioners to consider if this 

service can be locally commissioned, given that it leads to clear superior clinical 

outcomes. 
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Appendix - Technical Reports 

The technical appendix is not included in this report destined for general audiences.The 

technical appendices are available on request (eg318@cam.ac.uk). 
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