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Abstract
Reduced intensity conditioning (RIC) transplantation is increasingly offered to older patients with acute myeloblastic
leukemia. We have previously shown that a RIC allograft, particularly from a sibling donor, is beneficial in intermediate-risk
patients aged 35-65 years. We here present analyses from the NCRI AML16 trial extending this experience to older patients
aged 60-70 inclusive lacking favorable-risk cytogenetics. Nine hundred thirty-two patients were studied, with RIC transplant
in first remission given to 144 (sibling n=52, matched unrelated donor n=92) with a median follow-up for survival from
complete remission of 60 months. Comparisons of outcomes of patients transplanted versus those not were carried out
using Mantel-Byar analysis. Among the 144 allografted patients, 93 had intermediate-risk cytogenetics, 18 had adverse risk
and cytogenetic risk group was unknown for 33. In transplanted patients survival was 37% at 5 years, and while the survival
for recipients of grafts from siblings (44%) was better than that for recipients of grafts from matched unrelated donors
(34%), this difference was not statistically significant (P=0.2). When comparing RIC versus chemotherapy, survival of patients
treated with the former was significantly improved (37% versus 20%, hazard ratio = 0.67 [0.53-0.84]; P<0.001). When
stratified by Wheatley risk group into good, standard and poor risk there was consistent benefit for RIC across risk groups.
When stratified by minimal residual disease status after course 1, there was consistent benefit for allografting. The benefit
for RIC was seen in patients with a FLT3 ITD or NPM1 mutation with no evidence of a differential effect by genotype. We
conclude that RIC transplantation is an attractive option for older patients with acute myeloblastic leukemia lacking
favorable-risk cytogenetics and, in this study, we could not find a group that did not benefit.

Introduction
The outcome for older patients with acute myeloblastic
leukemia (AML) has not shown the survival improvements
that have been achieved in younger patients.1 The reasons
for this include patient-related factors that can affect tolerance to the intensive chemotherapy regimens employed
in younger patients but also the biological features of the
disease. Patient-related factors include concurrent medical conditions, such as performance status and co-morbidities, which can adversely affect outcome.1,2
Disease-related characteristics include an increased incidence of poor-risk cytogenetics,3,4 an increased incidence

of patients with secondary AML resulting from progression
of an antecedent myelodysplastic syndrome1,4 and an increased expression of multidrug resistance mechanisms.5
As a consequence even when patients achieve a complete
remission (CR) the risk of disease relapse remains high1
and although over 65% of patients >60 years can achieve
a CR with intensive chemotherapy approximately only 20%
will survive to 5 years.6 Thus, interventions based on preventing relapse are a priority for development.
One therapeutic approach to reduce relapse is allogeneic
stem cell transplantation. With the advent of RIC
regimens, this therapy has been increasingly applied to
older AML patients. Here the intention is to apply a cura-
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tive therapy but one that is known to have a significant
risk of procedural mortality. In patients aged 40-59 years,
a benefit for RIC over chemotherapy has been reported
but in our experience and those of others, this was confined to sibling donors.7,8 A number of retrospective
studies of registry data in patients over 60 years have
been reported. The European Group for Blood and Marrow
Transplantation reported a 4-year survival of 27% in patients over 60 years with worse outcome in patients with
poor-risk cytogenetics.9 A study from the Center for International Blood and Marrow Transplant Research reported
similar results in older patients undergoing RIC in first CR
(CR1).10 In that study multivariate analysis showed no impact of age on relapse, non-relapse mortality or survival.
The Seattle consortium also confirmed that increasing age
over 60 years was not associated with adverse outcomes
whereas more co-morbidities and adverse cytogenetics
were.11 A multicenter prospective phase II study also found
a benefit with an overall survival at 2 years of 40%.12
Studies comparing RIC transplantation with standard
chemotherapy in this age group are however lacking although recently the ALFA-1200 trial reported benefit in
high-risk older patients only.13
The NCRI AML16 trial for patients with AML and high-grade
myelodysplastic syndrome (>10% blasts) over the age of
60 years permitted RIC transplant in CR1 for patients with
a suitably matched sibling or unrelated donor if they
lacked favorable-risk cytogenetics. Here we report on a
comparison of RIC transplantation with chemotherapy in
older patients fit for intensive chemotherapy.

Methods
Between December 2006 and August 2012, 1,880 patients
with AML or high-grade myelodysplastic syndrome (defined as >10% blasts) from the UK and Denmark entered
the NCRI AML16 trial (EUDRACT 2005-002847-14) for patients >60 years who were fit for intensive therapy. The
trial schema and major outcomes have been published6
but, briefly, induction chemotherapy was daunorubicin/cytarabine or daunorubicin/clofarabine with or without a
single dose of gemtuzumab ozogamicin (3 mg/m2) or daunorubicin/cytarabine with or without etoposide and with
or without all-trans retinoic acid. Patients could be randomized between two or three courses of therapy and
maintenance or not with azacytidine. Patients not in partial remission after course 1 were excluded from the randomization to two or three courses of therapy. The overall
CR or incomplete CR (CRi) rate was 67% and did not differ
between the arms. Patients in remission (CR or CRi) and
who did not have favorable-risk disease could receive a
RIC allograft from a matched sibling or matched unrelated
donor (MUD) if considered fit for transplantation by the in-

vestigator. Unrelated donor transplants were permissible
if they were matched at HLA A, B, C, DRB1 and DQ at the
allele level (10/10 HLA-match) or mismatched at a single
locus (9/10 HLA-match). Details of the RIC conditioning
regimens, which were not protocol-specified, are given in
the Online Supplementary Appendix. Graft-versus-host
disease prophylaxis and supportive care were in accordance with the local policy of the individual institutions. In
this study a total of 148 transplants were performed in CR1
but as only four of these took place in patients >70 years
this analysis is confined to the 144 patients aged 70 and
less who did not have favorable-risk leukemia. Nine
hundred thirty-two patients who had these characteristics
were studied with a median follow-up from CR of 60
months. Of the 144 RIC transplants, 52 were from matched
sibling donors and 92 from MUD. The characteristics of all
the patients in this study are shown in Table 1.
The AML16 trial was approved by Council for Research
Ethics Committees (COREC) and the local research ethics
committee and conforms to local research governance
procedures at each center. A copy of a center's local research ethics committee approval and site-specific assessment was lodged with the trial office at the University
of Birmingham Clinical Trials Unit (BCTU) before entering
patients.
Statistical considerations
Endpoint definitions follow the recommendations of the
International Working Group.14 Only transplantation in first
remission is considered here; outcomes following transplantation or not are summarized using the Kaplan-Meier
method and forest plots. The outcomes of the MUD and
sibling transplant groups were compared using log-rank
tests or Cox regression. When comparing the relapse risk,
we considered death as a competing risk and a competing
risk regression method was used for the analysis. For the
comparison of transplant versus no transplant, to
counteract the immortal time bias introduced by patients
needing to have survived long enough to receive a transplant, Mantel-Byar methodology15 was used. Here all patients entering CR start in the “no transplant” group, with
no patients in the transplant group. When a patient is
transplanted, they change to the allograft group at the
time of transplantation. This avoids early deaths counting
against non-transplanted patients as transplanted patients must have survived long enough to receive a transplant and allows for the fact that MUD transplants tend
to take place later than those from sibling donors. For the
subgroup analysis using the forest plots, we tested for
heterogeneity across all the subgroups with a test for
trend wherever applicable. We summarize the characteristics of the patients across the group using frequencies
and percentages for categorical data, and medians and
quartile ranges for quantitative data. Comparisons of pa-
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tients’ characteristics are based on c2, Mantel-Haenszel
tests for trend, or Wilcoxon rank sum tests as appropriate.
All outcomes are summarized at 5 years of follow-up and
statistical significance is set at P<0.05.

P=0.7) although relatively few sibling transplants (7 sibling,
15 MUD) were performed for poor-risk patients. The lack
of evidence for a difference between outcomes of sibling
and MUD RIC transplants led us to combine the two transplant types together for analyses comparing the outcome
of transplantation or not.
Apart from survival, chronic graft-versus-host disease can
Results
have a major impact on post-transplant quality of life. The
Patient characteristics
majority of patients in this study received in vivo T-lymNine hundred thirty-two patients aged 60-70 inclusive phocyte depletion (Online Supplementary File) and alwho entered remission (CR or CRi) and did not have fa- though quality of life outcomes were not collected, the
vorable-risk AML were studied with a median follow-up incidence of severe chronic graft-versus-host disease at
from remission of 60 months. A CONSORT diagram is 12 months was only 12%, was absent in 38%, mild in 26%
shown in Online Supplementary Figure S1. Of the 144 RIC and moderate in 24%.
transplants performed, 52 were from matched sibling donors and 92 from MUD. The characteristics of all the pa- Comparison of reduced intensity conditioning
tients in this study as well as those treated with transplantation with chemotherapyy
chemotherapy and those treated with RIC are shown in When comparing RIC transplantation with no transplantaTable 1. Patients selected for transplantation were more tion, survival was significantly improved by transplantation
likely to be 65 years or younger and to have a better per- (37% vs. 20%, HR=0.67 [0.53-0.84], P<0.001) (Figure 2). Reformance score. The transplant and non-transplant lapse-free survival was also improved by transplantation
groups were balanced in terms of Wheatley risk groups (32% vs. 13%, HR=0.56 [0.45-0.70], P<0.001). The cumulative
which subdivides patients into three groups using a pros- incidence of death in remission at 5 years among the transpectively validated risk score comprising cytogenetics, plant group was 34% which compares to 10% with chemowhite blood cell count, de novo or secondary AML, age and therapy alone (unadjusted HR=5.02 [3.46–7.29] P<0.001;
performance score.16 Of the transplant recipients, 83 were adjusted for risk group: HR=5.02 [3.46–7.29] P<0.001; with
Wheatley good risk, 39 standard risk and 22 poor risk. Of relapse analyzed as a competing risk) (Table 2).
the 144 RIC transplants, 52 were from matched sibling do- To compensate for selection factors for transplant the
nors and 92 were from MUD. Ninety-three patients had in- comparison was repeated for the Wheatley risk groups.
termediate-risk cytogenetics, 18 had adverse cytogenetics Consistent benefit for RIC allografting was seen in all risk
and cytogenetic risk status was unknown for 33. Of the 18 groups with no evidence of any interaction (P value for
patients with adverse-risk cytogenetics, 15 (83.3%) re- trend 0.86) and the adjusted HR was 0.68 (0.54-0.85),
ceived transplants from an unrelated donor compared to P<0.001. (Figure 3) Overall survival at 5 years for patients
57/93 (61.2%) with intermediate-risk cytogenetics.
in the Wheatley good-risk group was 45% vs. 26%, standard risk 36% vs. 21% and poor risk 12% vs. 7% (Online
Outcomes after reduced intensity conditioning
Supplementary Figure S3A-C). Looking at age as a factor
transplants
the survival of patients aged 60-65 (n=99) and 66-70
Detailed outcome data are provided in Table 2. The overall (n=45) at 5 years undergoing RIC was 39% and 33% comsurvival at 5 years after remission of the 144 recipients of pared to 23% and 18% for those not transplanted (P value
a RIC transplant was 37% and was not significantly differ- for heterogeneity 0.95) (Online Supplementary Figure S4).
ent between those with sibling (44%) or unrelated (34%) The benefit of RIC was seen in patients with intermediate
donors (unadjusted hazard ratio [HR]=1.35 [0.85–2.13] risk, adverse risk or unknown risk cytogenetics (Online
P=0.2; adjusted for risk group: HR=1.28 [0.81–2.02] P=0.3) Supplementary Figure S5) and in those with a FLT3-ITD or
(Figure 1). Likewise, there was no significant difference in NPM1 mutation with no evidence of a differential effect by
non-relapse mortality at 5 years between recipients of genotype (P value for heterogeneity by subgroups 0.2 and
sibling (28%) and MUD (36%) transplants (unadjusted 0.7, respectively) although mutation results were not availHR=1.45 [0.78–2.73] P=0.2; adjusted for risk group: HR=1.38 able for all patients (Figure 4). Relapse risk at 5 years was
[0.73–2.60] P=0.3; with relapse analyzed as a competing significantly reduced by transplantation (RIC 34%, chemorisk) (Online Supplementary Figure S2).
therapy alone 77%, HR=0.30 [0.22-0.40] P<0.001; with
We also compared the outcome of sibling and MUD trans- death analyzed as a competing risk) (Table 2 and Online
plants by Wheatley risk group. This analysis showed no Supplementary Figure S6) and was not significantly differsurvival difference between sibling and MUD transplants ent between recipients of sibling or MUD transplants when
for good (51% vs. 42%), standard (49% vs. 31%) or poor risk adjusted for risk group (30% and 33% at 5 years, respect(0% vs. 13%) patients (HR=1.26 [0.8-2.00], test for trend ively, P=0.9).
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Table 1. Demographics of 932 eligible patients in the AML16 reduced intensity conditioning study.

Characteristics
N. of patients
Age in years, N (%)
60-65
66-70
Median (Q1-Q3)
Sex, N (%)
Male
Female
WHO PS(at diagnosis), N (%)
0
1
2
3
4
Diagnosis, N (%)
De novo
Secondary
High Risk MDS
Cytogenetics, N (%)
Intermediate
Adverse
Unknown
White cell count x109/L, N (%)
0-9.9
10-49.9
50-99.9
100+
Median (Q1 – Q3)
Risk group, N (%)
Good
Standard
Poor
HCTCI score, N (%)
0
1 or 2
3 or more
Unknown
ITD, N (%)
WT
Mutant
Fail
Unknown
NPM1, N (%)
WT
Mutant
Fail
Unknown
ITD/NPM1, N (%)
WT/WT
WT/Mut
Mut/WT
Mut/Mut
Unknown
Donor type, N (%)
Sibling
MUD

Overall
932

No-allograft
788

Allograft
144

P-value

480 (51%)
452 (49%)
65 (63-68)

381 (48%)
407 (52%)
66 (63-68)

99 (69%)
45 (31%)
64 (62-66)

<0.001
<0.001**

543 (58%)
389 (42%)

449 (57%)
339 (43%)

94 (65%)
50 (35%)

0.062

578 (62%)
306 (33%)
28 (3%)
18 (2%)
2 (<0.5%)

469 (60%)
273 (35%)
27 (3%)
17 (2%)
2 (<0.5%)

109 (76%)
33 (23%)
1 (1%)
1 (1%)
0

<0.001*

691 (74%)
134 (14%)
107 (12%)

597 (76%)
110 (14%)
81 (10%)

94 (65%)
24 (17%)
26 (18%)

0.012

606 (83%)
122 (17%)
204

513 (83%)
104 (17%)
171

93 (84%)
18 (16%)
33

0.868

594 (64%)
216 (23%)
75 (8%)
47 (5%)
4.3 (1.9-23.3)

485 (62%)
187 (24%)
72 (9%)
44 (5%)
4.7 (1.9-27)

109 (76%)
29 (20%)
3 (2%)
3 (2%)
3.2 (1.4-9.3)

0.001*
<0.001**

547 (49%)
271 (29%)
204 (22%)

374 (48%)
232 (29%)
182 (23%)

83 (58%)
39 (27%)
22 (15%)

0.013*

474 (51%)
313 (34%)
139 (15%)
6

390 (50%)
267 (34%)
126 (16%)
5

84 (50%)
46 (34%)
13 (9%)
1

0.016*

341 (82%)
76 (18%)
9
506

290 (81%)
70 (19%)
6
422

51 (90%)
6 (10%)
3
84

0.105

281 (73%)
102 (27%)
14
535

237 (72%)
93 (28%)
11
447

44 (83%)
9 (17%)
3
88

0.087

246 (65%)
63 (17%)
30 (8%)
37 (10%)
556

207 (64%)
57 (18%)
26 (8%)
35 (11%)
463

39 (76%)
6 (12%)
4 (8%)
2 (4%)
93

0.251

52 (36%)
92 (64%)

All tests are the c2-test, except: *Mantel-Haenszel test for trend and **Wilcoxon rank-sum test. Q1: first quartile; Q3: third quartile; WHO PS,
World Health Organization performance status; MDS: myelodysplastic syndrome; WBC: white blood cell count; HCTCI: Hematopoietic Cell
Transplantation Comorbidity Index; ITD: internal tandem duplication; WT: wild-type; Mut: mutated; MUD: matched unrelated donor
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On entry to AML16, all patients had their Hematopoietic
Cell Transplant Specific Co-Morbidity Index (HCT-CI)
measured.17 This measurement was available for 926/932
patients who entered CR1 and was 0 in 474 (51.9%), 1-2 in

313 (33.6%) and 3+ in 139 (14.9%). For patients proceeding
to RIC transplantation the HCT-CI was available for
143/144 patients and the relative frequencies of scores 0,
1-2 and 3+ were 59%, 32% and 9%, respectively. When sur-

Table 2. Survival estimates.

Category

Transplant

No transplant

HR (95% CI)

P-value

N=144

N=932

Overall survival after CR1

37%

20%

0.67 (0.53-0.84)

<0.001

Relapse free survival

32%

13%

0.56 (0.45-0.70)

<0.001

CI of death in remission 1**

34%

10%

5.07 (3.46-7.29)

<0.001

CI of relapse*

34%

77%

0.30 (0.22-0.40)

<0.001

Good risk

45%

26%

0.65 (0.46-0.90)

0.009

Standard risk

36%

21%

0.75 (0.49-1.15)

0.190

Poor risk

12%

7%

0.66 (0.41-1.06)

0.058

Sibling

MUD

HR (95%CI)

P-value

N=52

N=92

Overall survival after CR1

44%

34%

1.35 (0.85-2.13)

0.200

Relapse-free survival

42%

31%

1.25 (0.80-1.95)

0.318

CI of death in remission 1**

28%

36%

1.45 (0.78-2.73)

0.242

CI of relapse*

30%

33%

1.17 (0.63-2.17)

0.614

Survival by Wheatley risk group

Category

*Death as a competing risk; **Relapse as a competing risk. HR: hazard ratio; 95% CI: 95% confidence interval; CR1: first complete remission;
CI: cumulative incidence.

Figure 1. Survival after first complete remission comparing sibling and unrelated donors. CR1: first complete remission; Obs:
observed; Exp: expected; MUD: matched unrelated donor; Allo_Type: type of allogeneic transplant.
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Figure 2. Overall survival comparing reduced intensity conditioning transplantation or not for acute myeloid leukemia in first
complete remission. RIC: reduced intensity conditioning; CR1: first complete remission; Obs: observed; Exp: expected.

vival was analyzed by HCT-CI risk group we observed that
all HCT-CI risk groups had benefit (P value for heterogeneity by subgroups 0.08). Paradoxically there was a trend
for increased benefit with higher HCT-CI (P value for trend
0.03) although numbers transplanted with an HCT-CI >3
were small (Online Supplementary Figure S7).
Impact of minimal residual disease after course 1
on transplant outcome
Flow minimal residual disease (MRD) status after course 1
was available for 323 patients, as previously reported.18
These included 36 patients who went on to have a RIC
transplant. When stratified by post-course 1 flow MRD
status (MRD-negative, MRD unknown, MRD-positive and
no CR/CRi after course 1) there was again consistent benefit for allografting. (HR=0.68 [0.54-0.85] P<0.001) with no
heterogeneity (P=0.20) (Figure 5).

Discussion
Here we report on a large prospective evaluation of RIC
transplantation compared to chemotherapy in AML patients aged 60-70 years inclusive in first remission who
were considered fit for intensive treatment. Our experience shows that when comparing an allograft with no
transplant, survival was significantly improved for the
former with overall survival at 5 years of 37% compared
to 20% for patients treated with chemotherapy. This bene-

fit was present in patients with a good, intermediate or
poor prognosis as stratified by the Wheatley index, which
includes both disease- and patient-specific factors that
can affect outcome. Therefore, this benefit was seen in
those with adverse-risk features including secondary AML,
adverse-risk cytogenetics and older age and was seen in
those with a FLT3 ITD. The benefit from RIC transplantation was due to a significant reduction in the risk of relapse, which outweighed the negative impact of excess
transplant-related mortality. These results are consistent
with the results from our AML15 trial in which we showed
a benefit for RIC transplantation for the age range 35-65
years although in that study only when sibling donors
were used.7 In AML16 the benefit from transplantation was
seen with both sibling and unrelated donors and although
sibling transplants generally performed better, survival
was not significantly different particularly as more patients with adverse-risk features received transplants
from unrelated donors. Although in this study we adjusted
for known factors only 15% of patients who entered remission underwent RIC so there might be other selection
factors operative that could have biased the results.
In our NCRI AML16 trial, we previously reported that MRD
status after course 1 was the most important independent
prognostic factor for relapse and survival, being independent of age, cytogenetics, white blood cell count, secondary disease and performance status.18 In this analysis we
could not find any evidence of an interaction with treatment outcome following RIC and all groups appeared to
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Figure 3. Mantel-Byar analysis of overall survival by Wheatley risk group. SCT: stem cell transplant; O-E: observed – expected;
HR: hazard ratio; 95% CI: 95% confidence interval.

Figure 4. Mantel-Byar analysis of overall survival by FLT3/NPM1 status. SCT: stem cell transplant; O-E: observed – expected;
HR: hazard ratio; 95% CI: 95% confidence interval; ITD: internal tandem duplication; WT: wild-type.

Figure 5. Mantel-Byar analysis of overall survival by minimal residual disease status after course 1. MRD: minimal residual
disease; SCT: stem cell transplant; O-E: observed – expected; HR: hazard ratio; 95% CI: 95% confidence interval; CR: complete
remission; C1: course 1.
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benefit independently of their post-course 1 MRD status
including those patients who were MRD-positive or had
failed to achieve a CR with their first course of chemotherapy. MRD status was not re-assessed immediately
pre-transplant and could have changed as a consequence
of subsequent chemotherapy, so whether the benefit of
transplantation in post-course 1 MRD-positive patients is
confined to those becoming MRD-negative after course 2,
is being studied in the NCRI AML18 trial. .
One factor that can affect outcome following an allogeneic
transplant is the presence of co-morbidities with an HCTCI score of 3+ being associated with a significantly higher
risk of non-relapse mortality.19 The majority of patients entering AML16 had an HCT-CI of 0 or 1-2 and we could not
detect an adverse impact of higher HCT-CI on outcome
although the numbers of patients with a high score were
small. Furthermore, our assessment of HCT-CI was made
at trial entry not immediately pre-transplant so there
could have been changes in the score of some patients as
a consequence of receiving induction treatment. However,
our findings do suggest that the majority of patients in this
age group being treated with intensive chemotherapy are
likely to have a health status reflected by a co-morbidity
score of 3 or less which would not preclude them from
being considered for RIC transplantation. Despite these
findings, only a minority of patients underwent transplantation suggesting that this modality of therapy has been
underused although transplant rates have increased to
31% in our current NCRI AML18 trial.20
In summary, our results show that while, as patients get
older, there will inevitably be selection for treatments
based on fitness, our analysis adjusted for the clinical
features of the disease shows that RIC transplantation
results in improved survival for older patients with AML.
Despite these findings and considering the significant increase in transplant-related mortality associated with
transplantation more precise risk stratification is
required in the selection of older patients for transplants.
This may be provided by more detailed genomic analysis
particularly in intermediate-risk patients for whom it has
been reported that the benefit of transplantation is limited to those with gene mutations typical of secondary
AML.13
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Basu, Jacob, Handa; Ninewells Hospital: Gelly, Tauro, Meiklejohn, Gowans, Marron; Norfolk & Norwich University Hospital: Lawes; North Staffordshire Hospital: Chasty, Stewart;
Northampton General Hospital (Acute): Mittal; Northwick
Park Hospital: Panoskaltsis; Nottingham University Hospitals NHS Trust - City Hospital Campus: Das-Gupta, Russell,
Byrne; Odense University Hospital: Friis; Pilgrim Hospital:
Tringham, Saravanamuttu; Pinderfields General Hospital:
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Ashcroft, Moreton, Wright, Patil, Chapple; Poole General
Hospital: Bell, Jack; Princess Royal University Hospital:
Vadher, De Lord, Lakhani; Queen Alexandra Hospital: Dignum, Corser, Cranfield, Ganczakowski; Queen Elizabeth
Hospital (Kings Lynn): Keidan, Coates; Queen Elizabeth
Hospital Birmingham: Murray, Craddock, Mahendra, Cook;
Queen Elizabeth Hospital, Woolwich: Cheung; Queen's
Hospital, Romford: Grant, Brownell, Stevens, Hemmaway;
Raigmore Hospital: Forsyth, Lush; Rigshospitalet University Hospital: Kjeldsen, Jensen, Nielsen, Dimitrijevic, Bjerrum, Niemann, Schoelkopf, Friis, Kampmann, Groenbaek;
Rotherham District General Hospital: Barker, Taylor; Royal
Berkshire Hospital: Mucklow, Ramasamy, Simpson; Royal
Bournemouth General Hospital: Killick, Hall, Walewska;
Royal Cornwall Hospital (Treliske): Pottinger, Parkins,
Creagh, Royal Devon & Exeter Hospital (Wonford): Hamilton, Joiner, Lee, Ruell, Todd, Rudin, Coppell, Kerr, Royal
Free Hospital: Kottaridis, Mehta, McNamara, Royal Gwent
Hospital: Jenkins, Jackson, Osman, Royal Hallamshire
Hospital: Dalley, Reilly, Snowden; Royal Stoke University
Hospital (University Hospital of North Midlands NHS Trust):
Chasty, Stewart, Chanda, Karunanithi; Royal Sussex
County Hospital: Duncan, Corbett, Hill; Royal United Hospital Bath: Crowe, Wexler, Knechtli; Russells Hall Hospital:
Fernandes, Neilson, Bareford, Taylor; Salford Royal Hospital: Jowitt, Houghton; Salisbury District Hospital: Cullis,
Grand, Everington; Sandwell General Hospital: Hasan,
Singleton Hospital: Sati, Al-Ismail, Benton; Southampton
General Hospital: Richardson, Orchard, Jenner; Southern
General Hospital: Morrison, Macdonald; St Bartholomew's
Hospital: Oakervee; St George's Hospital: Willis, St Helier
Hospital: Mercieca, Rice, Zuha, Kolade; St James's University Hospital: Bowen, Johnson, McVerry; St Richard's Hospital: Janes, Bevan; Staffordshire General Hospital: Revell;
Stirling Royal Infirmary: Neilson; Stoke Mandeville Hospi-

tal: Eagleton; The Alexandra Hospital: Clark; The Ayr Hospital: Eynaud; The Great Western Hospital: Gray, Blesing,
Sternberg, Green; The James Cook University Hospital:
Wood, Plews; The Royal Bolton Hospital: Grey; The Royal
Liverpool University Hospital: Clark; The Royal Oldham
Hospital: Allamedine, Elhanash, Osborne, Greenfield, Sen;
The Royal Victoria Infirmary: Jackson, Jones, Lennard,
O'Brien; Torbay District General Hospital: Turner, Rymes,
Roberts, Smith; University College Hospital: Khwaja, Ardeshna, Yong; University Hospital Aintree: Woodcock,
Sadik, Salim; University Hospital Coventry (Walsgrave):
Jackson, Harrison, Bokhari, Arbuthnot, Jobanputra; University Hospital Lewisham: Mir, Yeghen; University Hospital
of Wales: Poynton, Rowntree, Burnett, Kell, Knapper; Victoria Hospital: Williamson; Victoria Infirmary: Tansey,
Sharp; Warwick Hospital: Borg; Western General Hospital:
Roddie, Johnson; Wexham Park Hospital: Blienz, Moule,
Philpott; Whiston Hospital: Nicholson, Satchi; Wishaw
General Hospital: Helenglass; Worcestershire Royal Hospital: Shafeek, Pemberton; Worthing Hospital: O'Driscoll;
Wycombe General Hospital: Pattinson, Kelly; York Hospital:
Bond, Munro; Ysbyty Glan Clwyd: Hoyle, Heartin; Ysbyty
Gwynedd District General Hospital: Seale.
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