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Introduction

Results

Extracorporeal photopheresis (ECP) is a second
line therapeutic intervention for steroid refractory,
dependant or intolerant chronic GVHD (cGVHD).

Conclusion

ECP is an apheresis therapy which involves the
separation and collection of leukocytes which are
then photosensitised using 8-methoxypsoralen
(8-MOP) and exposed to ultraviolet-A radiation.
The photoactivated 8-MOP causes cross-linking
of DNA, inducing apoptosis. These apoptosing
cells are then re-infused to the patient.
The following serum proteins have previously
been found to predict acute GVHD (aGVHD)
grade and transplant related mortality 1-3.
Elafin
• Alarm-antiprotease
• Anti-microbial & anti-viral properties
• Expressed mainly in epithelial cells
• Previous association found with skin aGVHD

Fig 1. Serum biomarker levels in patients and healthy
controls
All three biomarkers are significantly higher in the serum of
cGVHD patients than controls. A 5 fold increase was found for
Reg3α and ST2 , and 2 fold for Elafin.

Reg3α
• Bactericidal against Gram +ve bacteria
• Mainly epithelial expression, for example in gut
& skin
• Previous association found with gut aGVHD

Conclusions
This pilot study in cGVHD patients shows raised
levels of the biomarkers Elafin, Reg3α and ST2
in patients compared to controls.

ST2
• IL-33 receptor, soluble and membrane bound
forms
• Wide range of involvement in inflammatory
response
• Can be induced by vitamin D4

We show correlation between Elafin and the
level of skin involvement in cGVHD patients, in
agreement with previous studies in aGVHD.
ST2 also correlates with skin score.
No relationship was found between skin scores
and Reg3α. However the previously reported
relationship between aGVHD and Reg3α
examined gut GVHD.

The serum factor Vitamin D is also of interest in
this study:
• Immunomodulator and vital regulator of bone
homeostasis
• High levels of deficiency have been reported in
both HSCT patients and those who develop
GVHD
• Low levels associated with autoimmunity and
steroid-resistant severe asthma

Due to our small cohort size and the range of
organ involvement, relationships between these
markers and organs other than skin are yet to
be examined.
No relationship was found between vitamin D
and the biomarkers examined. However, 58% of
patients are deficient in Vitamin D.

Aims
The aim of this study is to investigate the
relationship between these serum biomarkers
and both cGVHD and vitamin D status in
patients referred for ECP, with the future aim to
evaluate the use of these factors for predicting
and monitoring response to ECP.

Fig 3. Relationship between Vitamin D and biomarker
levels
No correlation was seen between vitamin D levels and the
serum levels of Elafin, Reg3α or ST2.
However it is of interest that only 15% of patients are
sufficient in Vitamin D (green triangles). n=19

Fig 2. Relationship between skin scores and biomarker
levels at day zero
Significant correlation was found between both skin scores
and elafin, however only the NIH score correlates to ST2
levels. There is no relationship between Reg3α and the skin
scores

Methods
Samples:
• Serum taken from 20 patients immediately before the start of ECP treatment.
• Varied lengths of time between transplant or subsequent DLI and ECP start (median 257d, 85-1812d).
• The patients had a range of sites affected by GVHD

Future Work
In future we aim to:
• Confirm these results with an increased
cohort size
• Determine how ECP affects the levels of
these markers and how this relates to GVHD
response and the ability of the patients to
come off steroids.
• Have a comparison group of patients with
cGVHD who have not undergone ECP
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• Healthy controls were also analysed (n=7).
Assays:
• Serum Elafin, ST2 and Reg3α levels were measured by ELISA
• Vitamin D determined by competitive immunoassay
Skin scores:
• Determined on the date of referral (up to 2 weeks before ECP start)
• Modified Rodnan’s skin score
• NIH skin score

Site affected

No. of Patients

Skin

16

Gut

4

Mouth

4

Liver

1

Joints

2

Eyes

1

Statistical analysis was performed using Prism 6. Tests performed were Mann-Whitney and Pearson correlation
coefficient.
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