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Figure 29 Representative gating for activated T cell populations. Day 14, control, subject C depicted. 
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Figure 30 Representative gating for CD56+ positive cells [presumed Natural Killer cells, (F)], CD8+ 
[presumed cytotoxic killer cells, (B)], and CD25+CD56+ cells (G). Day 28, cyclosporine, subject O 
depicted 
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Figure 31 Cytometric profiles using a simplified antibody panel (FACSCalibur flow cytometer, 
CellQuest Pro software). LCL was line E that had been cyclosproine treated. 
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Figure 32 Cytometric profiles using a simplified antibody panel (FACSCalibur flow cytometer, 
CellQuest Pro software).  Mystery line was line M that had been cyclosproine treated.

CD
11

b 

CD16 

CD
19

 

CD25 

CD
19

 

CD3 

CD45 



 125 

Appendix 2: Genotyping data 

 

Table 19 Hardey Weinberg Equilibrium and assay details for single nucleotide polymorphisms included in the present study 

Gene rs Accession # Polymorphism MAF HWE p-value Assay ID/Part No. Context Sequence 

IL10 rs1800871 C>T 0.25 0.13 C___1747362_10  AGTGAGCAAACTGAGGCACAGAGAT[A/G]
TTACATCACCTGTACAAGGGTACAC 

IL10 rs1800872 C>A 0.25 0.09 C___1747363_10  CTTTCCAGAGACTGGCTTCCTACAG[T/G]A
CAGGCGGGGTCACAGGATGTGTTC 

IL10 rs1800896 A>G 0.46 0.38 C___1747360_10 TCCTCTTACCTATCCCTACTTCCCC[T/C]TCC
CAAAGAAGCCTTAGTAGTGTTG 

TGFB1 rs1800470 T>C 0.38 0.76 C__22272997_10  TAGCCACAGCAGCGGTAGCAGCAGC[A/G]
GCAGCAGCCGCAGCCCGGAGGGCGG 

TNF rs1799964 T>C 0.25 0.25 C___7514871_10 GGAAGCAAAGGAGAAGCTGAGAAGA[C/T]
GAAGGAAAAGTCAGGGTCTGGAGGG 

TNF rs1800629 G>A 0.11 1.00 C___7514879_10 GAGGCAATAGGTTTTGAGGGGCATG[A/G]
GGACGGGGTTCAGCCTCCAGGGTCC 

TNFRSF1A rs4149570 G>T 0.39 0.65 C___2645704_10 TGAACTTCTCAGACACATAACTGAA[A/C]C
TGTCTGGATCTGTTTTCCAATTTG 

IL2 rs2069762 T>G 0.26 0.47 C__15859930_10 AGTAACTCAGAAAATTTTCTTTGTC[C/A]TA
AAACTACACTGAACATGTGAATA 

IL2 rs6822844 G>T 0.13 1.00 C__28983601_10 CCTGTCTCGCTCTCCATAGCAAAAA[G/T]A
GAGGACTCTTTTCATGTTGCCACT 

PPIA  rs8177826 C>G  0.07 0.61 AH0I3SE/4331349 AGCCT[G/C]GCCTCCC 

PPP3CB rs3763679  C>T 0.05 1.00 C__25474809_10 ATTTTTCTAGTGAATTTATCTTGTA[C/T]TTT
TGTTTAATGAAGCTGCTTGATC 

PPP3R1  rs13009282 T>C 0.24 0.04 C___1282239_10 CCTTTGGTTGGATGCTGTGTTCTCA[C/T]GT
CAAAAACATGGAACTTTCCTTCC 

PPP3R1  rs2044693 C>T 0.34 0.64 C__12044275_10 ATCCGAAATGGAAACGCAGAGCGCC[A/G]
GGGCAGAGGAGGGCTTTACCCAGGT 

PPP3R1  rs1868402 T>C 0.28 0.73 C__12044272_10 TCAGTGAATACTGACATGGTAATGT[A/G]T
AAGTGTAGTATCTGTATCATTTGG 
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Table 20 Failed assays and details: candidates for sequencing in the full PTLD cohort 

Accession No. Location  Assay ID Comment 

rs1800471 TGFB1 codon 25 +915 G>C AHMSNWL Custom ordered - failed AB QC 

rs2430561 IFNG intron 1 +874 A>T AHN1L2T Literature reported assay (Lee et al., 2006)  
Ordered- failed AB QC 

rs1800630 TNF promoter -863 C/A AHGJW6H Problematic allelic discrimination 
rs1800692 TNFRSF1A promoter -1135 T/C C___8921230_20 Problematic allelic discrimination 
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Appendix 3: Calculation of a global 
immunosuppressant score 

 

The treatment period was considered up to the visit prior to the recorded date 

of PTLD diagnosis, the reason for this being that visits corresponding to the period 

following diagnostic reflected changes in the drug regimen (namely reduction in 

immunosuppression). When two drugs of the same class were recorded for a given 

visit, this invariably reflected a change to a different drug and the subsequent 

continuation of that drug: in these situations the new drug and dose were selected to 

ensure the contribution of only one to the total score for a given visit.  Corticosteroid 

dose was considered in prednisolone equivalents. Myfortic® doses were converted to 

CellCept® equivalent doses. For a given visit, dose quartiles were determined by 

calculating the 25th percentile and 75th percentile of all recorded doses. Similar 

percentiles were calculated for trough concentrations (C0s) in the case of the 

calcineurin inhibitors (CNIs). Table 21 illustrates the quartile calculations for 

cyclosporine dose. 

 

For a given visit, a score of 1 was assigned for doses/C0s less than the 25th 

percentile, 2 for doses/C0s in the range 25 – 75%, and 3 for values greater than the 

75th percentile. Table 22 illustrates the assigning of scores for cyclosporine dose in 

two subjects. Scores were combined into groups by drug class: CSA and TAC were 

combined for a final CNI score, and MPA and azathioprine were combined for a final 

antimetabolite score: there was never an occasion where both drugs within a drug 

class were contributed simultaneously to the score as all switches were accounted for 

(see above). 
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Table 21 Quartile Calculations for cyclosporine dose per visit 

Visit 25th Percentile 75th Percentile Total 

  for Dose (mg/d) for Dose (mg/d) Contributions 

D15 300 463.75 128 

M1 300 420 113 

M3 245 325 131 

M6 205 300 119 

Y1 200 300 112 

Y1.5 200 300 103 

Y2 200 270* 104 

Y2.5 200 270* 96 

Y3 200 270* 95 

Y3.5 175* 250* 86 

Y4 175* 250* 83 

Y4.5 175* 250* 75 

Y5 175* 250* 74 

Y6 175* 250* 66 

Y7 175* 250* 60 

Y8 150 200* 45 

Y9 150 200 40 

Y10 150 200 29 

Y11 150 200 20 

Y12 150 200 17 

Y13 150 180 12 

*doses were harmonised to closest appropriate dose 

 

Table 22 Assigning of the CSA group score 

Subject  Visit CSA 25th percentile for 75th percentile for CSA group 
     Dose (mg/d)  Dose (mg/d)  Dose (mg/d)   
1 D15 400 300 463.75 2 
1 M1 375 300 420 2 
1 M3 350 250 325 3 
1 M6 300 200 300 2 
1 Y1 175 200 300 1 
1 Y1.5 NA 200 300 NA 
1 Y2 NA 200 275 NA 
1 Y2.5 NA 200 270 NA 
2 M1 600 300 463.75 3 
2 M3 525 300 420 3 
2 M6 300 250 325 2 
2 Y1 300 200 300 2 
2 Y1.5 275 200 300 2 
2 Y2 250 200 300 2 
2 Y2.5 250 200 275 2 
2 Y3 250 200 270 2 
2 Y3.5 250 200 270 2 
2 Y4 250 176.25 250 2 
2 Y4.5 250 175 250 2 
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A   category   “other”   consisted   of   all   other   maintenance drugs: mTOR 

inhibitors, leflunomide, belatecept, fingolimod (used in clinical trials as a candidate 

immunosuppressant that was finally abandoned in transplantation). A score was 

assigned to these: belatacept and fingolimod were assigned 3, leflunomide 2. In the 

present cohort there was only one single dose of fingolimod given which was 

accounted for in the score, but not discussed in the results above. The mTOR 

inhibitors exhibited doses and C0s (when available) within the range corresponding to 

typical treatment regimens and therapeutic targets, and as such all entries were 

assigned a score of 2. A small number of subjects were treated with more than one 

drug  within   the   “other”   category   for   a   given   visit   (namely   belatecept   together  with  

leflunomide,   with   no   other   drug   classes   used   simultaneously),   thus   a   total   “other”  

score was calculated for each visit in these subjects. 

 

Missing doses were considered as dose missing, but drug taken (drug 

recorded, no dose recorded in the data collection form, score = NA), or drug not taken 

at all (drug not recorded in the data collection form, score = 0). A score of zero in one 

of the three main group scores (CNIs, antimetabolites and corticosteroids) reflected an 

immunosuppressant regimen of double therapy, while two zeros reflected mono-

therapy. The majority of individuals were receiving a typical triple therapy regimen 

over the entire follow up period. 

 

A composite score was calculated for each visit by adding the scores for the 

CNI group, antimetabolite group, corticosteroid group and other. CNIs were 

considered by dose or by C0, giving rise to two composite scores. Table A2.3 below 

demonstrates the calculation of the final score for illustrative purposes. A second 

composite score (Composite 2) was calculated similarly considering corticosteroids as 

taken yes/no (1/0), the reason being the likely lower impact of corticosteroids to the 

final outcome, and also the high degree of missing doses that resulted in NA for the 

total score. 
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An Area Under the Curve (AUC) of the scores over the follow-up period was 

calculated: the calculation was performed in R using the function 'AUC' in the 

package 'epicalc'. In the event that doses were missing, the last recorded dose was 

extrapolated to the next recorded dose. The AUCs were normalized by dividing the 

total AUCs obtained by the period corresponding to the time between first and the last 

recorded dose. This gave a single final variable per subject, a type of global 

immunosuppressant score. 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 

AUC of scores calculated over the treatment period 
 Period of recorded follow-up  

 (last recorded visit – first recorded visit) 
Normalized AUC of scores =  
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Table 23 Calculation of the final composite score 1 for dose and C0 

Subject  Visit Group 
    CNI Antimetab. Corticosteroid  CNI C0 Other Comp. (dose) Comp. (C0) 
1 D15 3 1 1 3 0 5 5 
1 M1 3 1 1 3 0 5 5 
1 M3 2 2 2 2 0 6 6 
1 M6 2 2 2 2 0 6 6 
1 Y1 2 1 3 2 0 6 6 
1 Y1.5 2 1 2 2 0 5 5 
1 Y2 2 1 2 1 0 5 4 
1 Y2.5 2 1 2 1 0 5 4 
1 Y3 2 1 2 1 0 5 4 
1 Y3.5 2 1 2 1 0 5 4 
1 Y4 2 1 2 1 0 5 4 
1 Y4.5 2 1 2 1 0 5 4 
1 Y5 2 2 2 1 0 6 5 
1 Y6 2 2 2 2 0 6 6 
1 Y7 2 2 2 2 0 6 6 
1 Y8 0 2 3 0 2 7 7 
1 Y9 0 2 3 0 2 7 7 
1 Y10 0 0 3 0 2 5 5 
2 D15 1 2 2 2 0 5 6 
2 M1 1 0 2 1 2 5 5 
2 M3 1 2 2 1 0 5 5 

2 M6 2 2 3 3 0 7 8 

2 Y1 2 2 3 2 0 7 7 

2 Y1.5 2 2 2 2 0 6 6 

2 Y2 2 2 NA 1 0 NA NA 

2 Y2.5 2 2 NA 2 0 NA NA 

2 Y3 2 2 NA 2 0 NA NA 

3 D15 1 2 2 2 0 5 6 

3 M1 1 2 2 2 0 5 6 

3 M3 1 2 1 3 0 4 6 

3 M6 1 2 2 3 0 5 7 

3 Y1 1 2 2 3 0 5 7 

3 Y1.5 1 2 2 2 0 5 6 

3 Y2 1 2 2 NA 0 5 NA 

3 Y2.5 1 2 2 3 0 5 7 

3 Y3 1 2 2 2 0 5 6 

3 Y3.5 1 2 1 3 0 4 6 
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