
 
TISSUPOR® Wound Pad 3-D Embroidery 

TISSUPOR Dokumentation 
Technischer File 

 

 
 
 
 
 
 
 

 

 
Datei: 8_Clinical Studies_IMSS Mexico_Statistic Report Amsler_2019-04-24 

 

Inhalt Dokument: Assessment of effectiveness and safety of the use of Tissupor® 3D 
embroidery dressings; Report Amsler Consulting; 14.01.2019 

  

Ablageort: Cloud Dropbox Tissupor: 
Technical File Tissupor – TISSUPOR® Wound Pad 3-D Embroidery 
8_Clinical Studies 

 

Freigabe per: 24.04.2019 
 

Freigabe durch: QM / H.OE 

 
 
 
 

 
Versionshistorie 

Version Datum Grund für Änderungen Visum 
V1 24.04.2019 Erstdokument; Amsler Report 

14.01.2019 
QM / H.OE 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Datei: 

Technischer File_ Deckblatt Dokumente_2019-04-18 
Erstellt: 

2019-04-18 
Ersteller: 

QM / H.OE 
Ersetzt: 

- 
Visum Freigabe: 

QM / H.OE 



 

gundeldingerrain 111 
ch-4059 basel 

tel +41 61 535 66 05 
felix.amsler@amslerconsulting.ch 

www.amslerconsulting.ch 

che-107.653.646 mwst 

 
 
 

 

Assessment of effectiveness and safety of the use of Tissupor® 3D 
embroidery dressings for wounds in patients with neuropathic ulceration 
on the diabetic foot. 

 

 
Statistical report 

 
 

Felix Amsler, 14 January 2019 

 
 
 
 
 

Content 

Basis ........................................................................................................................................... 2 

Statistics .................................................................................................................................... 2 

Patients and Inclusion ............................................................................................................... 3 
Patients Level .......................................................................................................................... 3 

Ulcer Level ............................................................................................................................... 4 

Univariate Statistics .................................................................................................................. 7 
Outcome Categorized ............................................................................................................ 11 

Multivariate Analysis ............................................................................................................... 13 
Regression Analysis ............................................................................................................... 13 

General Linear Model (ANOVA) for Repeated Measures ....................................................... 14 

Conclusion ............................................................................................................................... 15 

Annex: Examples of wounds treated ..................................................................................... 16 
 

mailto:felix.amsler@amslerconsulting.ch
http://www.amslerconsulting.ch/


2 
 

Basis 

 
Study: “Assessment of effectiveness and safety of the use of Tissupor® 3D embroidery dressings for 

wounds in patients with neuropathic ulceration on the diabetic foot (2015/2016): 

Main researcher in charge: Dr. Laura Avila-Jiménez. 

Associate researches: Dr. Marco Antonio Cedillo Flores and Dr. Anita Romero Ramirez. 

Coordination of the study: National Commission for Scientific Research of the Mexican Security 

Institute (Instituto Mexicano de Seguridad Social, IMSS. 

The results are described in the Core document for expert opinion. This is also the basis for the 

statistical evaluation. 

Original data for each patient separately was delivered and entered into a database. Patients were 

seen weekly between 1 and 19 weeks. Because only 29 of the 106 ulcers (27%) were seen more than 

12 weeks we defined the endpoint to be after 12 weeks. 

Aim of the statistical analysis was to compare healing and reduction of area for wounds treated with 

traditional and Tissupor dressings. The hypothesis is that ulcers in the intervention group heal 

significantly better than those in the control group. The hypothesis is fulfilled, if one-sided p<0.05. 

The volume measures could not be included into the analysis due to the fact that in only 50 of 116 

ulcers (43.1%) a volume >0 cm3 was measured in the first admission. This number of ulcers was too 

small for a pertinent analysis. 

 

 
Statistics 

 
Patients and included ulcers were compared according to gender, age, site, initial area and number of 

admissions using 2-sided statistics (t-tests, Chi square tests). P<0.05 is defined to be significant. 

Endpoints are absolute and relative reduction of area and number of healing and percentage of area 

after 12 weeks of treatment (admission 13). 

Because the number of admissions is very heterogenous and a lot of treatments have been stopped 

before they were totally healed, the measures of the last admission was kept stable for the rest of the 

13 admissions analysed – so it was possible to have the same number of measures at each timepoint. 

To smooth the data, areas >200% compared to the initial area were reduced to 200% (3 ulcers in each 

group). 

The hypothesis that the intervention group has advantages compared to the control group was tested 

univariately comparing absolute and relative reduction at each timepoint with the (nonparametric) 

Mann Whitney U-test. 

Multivariate statistics (regression analysis, ANOVA for repeated measures) were used in order to 

control the influence of group (control vs. intervention) for (possibly) intervening factors (initial area, 

gender, age, site, initial area. 

Data were analysed using IBM SPSS Statistics for Windows, version 24.0. 
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Patients and Inclusion 
 

Patients Level 
 

96 patients were recruited, 43 in the control group and 53 in the intervention group. 
 

 
  Group   

Total (% tot) control intervention 

Gender N % N % N % 

male 28 65.1% 30 56.6% 58 60.4% 

female 15 34.9% 23 43.4% 38 39.6% 

Total 43 44.8% 53 55.2% 96 100.0% 

P=.396 

 

 
Group Total (N=96) control (N=43) intervention (N=53) Comparison 

 Mean +SD Mean +SD Mean +SD t P 

Age 60.58 (+/-10.16) 60.81 (+/-10.55) 60.4 (+/-9.92) 0.20 .842 

Tab1. Comparison of patients between groups 
 
 

Gender and age does not differ significantly between the groups. 
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Ulcer Level 
 

Inclusion tree 
 
 
 

Control group     Intervention group 

 
Sole 

Rest of 

foot 
Toe 

 
Total 

 
Sole 

Rest of 

foot 
Toe 

 
Total 

            

All ulcers 16 16 20  52  25 29 32 
 

86 

            

>3 ulcers 0 0 0  0  0 2 6 
 

8 

            

All ulcers max 3 per patient 16 16 20  52  25 27 26 
 

78 

            

Area T1 = 0 0 0 2  2  0 0 0 
 

0 

            

Ulcers intended to treat 16 16 18  50  25 27 26 
 

78 

            

Drop out (only 1 visit) 0 3 1  4  1 4 3 
 

8 

            

Ulcers included in analysis 16 13 17  46  24 23 23  70 

 

Fig 1. Inclusion tree (red marked numbers of ulcers were excluded) 
 
 

The inclusion tree shows that 52 ulcers were entered into the control group and 86 into the intervention 

group. 

Except to 2 patients, the number of ulcers per patient was 1-3. Only 1 patient had 9 and 1 patient had 5 

ulcers (both in the intervention group). To avoid statistical dependencies, only the 3 largest ulcers of 

these 2 patients were included into the analysis, therefore 8 ulcers were excluded from the analysis. 

2 ulcers of the same patient (control group) had an area of 0 cm2 at the first visit and were therefore 

excluded. 

50 ulcers in the control group and 78 in the intervention were thus entered “intended to treat”. 4 ulcers 

of those in the control group (3 rest of the foot and 1 toe) and 8 (1 sole, 4 rest of the foot, 3 toes) in the 

intervention group have to be counted as drop outs because no second admission took place. 

116 ulcers, 46 in the control group and 70 int the intervention group, could therefore be analysed. 
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Comparison of Ulcers Between Groups 
 

 
  Group   

Total (% tot) control intervention 

Gender N % N % N % 

male 28 60.9% 35 50.0% 63 54.3% 

female 18 39.1% 35 50.0% 53 45.7% 

Total 46 39.7% 70 60.3% 116 100.0% 

P=.250 
 

  Group   
Total (% tot) control intervention 

Anatomical site N % N % N % 

Sole 16 34.8% 24 34.3% 40 34.5% 

Rest of the foot 13 28.3% 23 32.9% 36 31.0% 

Toe 17 37.0% 23 32.9% 40 34.5% 

Total 46 100.0% 70 100.0% 116 100.0% 

P=.849 
 

Group Total (N=116) control (N=46) intervention (N=70) Comparison 

 Mean +SD Mean +SD Mean +SD t P 

Age 60.91 (+/-9.93) 60.8 (+/-10.42) 60.97 (+/-9.67) 0.09 .930 

Area W0 4.9 (+/-7.68) 5.38 (+/-7.7) 4.58 (+/-7.7) 0.55 .585 

Number of admissions 11.58 (+/-6.28) 11.11 (+/-6.61) 11.89 (+/-6.08) 0.65 .517 

Tab2. Comparison of ulcers between groups 
 
 

The 116 ulcers entered into the analysis do not differ significantly according to gender, age of the 

patient, anatomical site, area at initial area and volume at the first visit and overall number of 

admissions between control and intervention group. 
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 Mean +SD Mean +SD Mean +SD t P 

Sole Total (N=40) control (N=16) intervention (N=24) Comparison 

Age 58.15 (+/-9.56) 57.69 (+/-10.04) 58.46 (+/-9.44) 0.25 .806 

Area W0 3.59 (+/-5.93) 2.78 (+/-3.67) 4.13 (+/-7.07) 0.70 .488 

Number of admissions 11.75 (+/-6.33) 10.94 (+/-6.72) 12.29 (+/-6.15) 0.66 .515 

Rest of the foot Total (N=36) control (N=13) intervention (N=23) Comparison 

Age 63.5 (+/-11.09) 65.54 (+/-13.16) 62.35 (+/-9.87) 0.83 .415 

Area W0 9.33 (+/-10.46) 12.52 (+/-10.45) 7.52 (+/-10.25) 1.40 .171 

Number of admissions 12.17 (+/-6.16) 11.08 (+/-6.28) 12.78 (+/-6.15) 0.79 .433 

Toe Total (N=40) control (N=17) intervention (N=23) Comparison 

Age 61.33 (+/-8.65) 60.12 (+/-7.26) 62.22 (+/-9.61) 0.76 .455 

Area W0 2.22 (+/-3.64) 2.37 (+/-3.81) 2.11 (+/-3.59) 0.21 .832 

Number of admissions 10.88 (+/-6.42) 11.29 (+/-7.15) 10.57 (+/-5.97) 0.35 .727 

Tab3. Comparison of ulcers between groups by anatomical site 
 
 

Also split up by anatomical site, there are no significant differences between control and intervention 

group. 
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Univariate Statistics 

 
Absolute Differences 

 

Group Total (N=116) control (N=46) intervention (N=70) P (one sided) 

 Mean +SD Mean +SD Mean +SD P 

Diff Area W1 -0.53 (+/-1.91) -0.33 (+/-2.28) -0.66 (+/-1.63) .020 

Diff Area W2 -0.83 (+/-1.99) -0.56 (+/-2.2) -1 (+/-1.83) .017 

Diff Area W3 -1.13 (+/-2.06) -1.05 (+/-2.19) -1.18 (+/-1.98) .055 

Diff Area W4 -1.25 (+/-2.48) -1.2 (+/-2.61) -1.29 (+/-2.41) .098 

Diff Area W5 -1.57 (+/-2.71) -1.43 (+/-2.95) -1.66 (+/-2.57) .112 

Diff Area W6 -1.71 (+/-2.95) -1.41 (+/-2.92) -1.91 (+/-2.97) .056 

Diff Area W7 -1.82 (+/-3.42) -1.53 (+/-3.58) -2.01 (+/-3.32) .038 

Diff Area W8 -2.08 (+/-4.03) -1.72 (+/-4.12) -2.31 (+/-3.97) .038 

Diff Area W9 -2.26 (+/-4.4) -1.8 (+/-4.06) -2.56 (+/-4.62) .048 

Diff Area W10 -2.5 (+/-4.73) -2.1 (+/-4.71) -2.77 (+/-4.75) .030 

Diff Area W11 -2.52 (+/-5.1) -2.07 (+/-4.72) -2.82 (+/-5.36) .049 

Diff Area W12 -2.61 (+/-5.46) -2.12 (+/-4.76) -2.94 (+/-5.89) .057 

Tab 4. Comparison of absolute differences of the areas each week between groups 
 
 

In 7 of 12 timepoints, the areas have significantly more diminished in the intervention group than in the 

control group. After 12 weeks, the area of the intervention group has minimized 38.7% more than in the 

control group. 

 
 

Percentages 
 

Group Total (N=116) control (N=46) intervention (N=70) P (one sided) 

 Mean +SD Mean +SD Mean +SD P 

Perc Area W1 77.1 (+/-41) 86 (+/-44.9) 71.3 (+/-37.4) .023 

Perc Area W2 68.3 (+/-47.2) 76.5 (+/-49.4) 62.9 (+/-45.2) .040 

Perc Area W3 60.7 (+/-50.2) 72 (+/-56.3) 53.3 (+/-44.7) .037 

Perc Area W4 64.5 (+/-55.5) 71.9 (+/-59.3) 59.6 (+/-52.7) .148 

Perc Area W5 60.3 (+/-54.9) 63.3 (+/-58.1) 58.4 (+/-53.1) .377 

Perc Area W6 59.8 (+/-56.3) 69.7 (+/-60.3) 53.2 (+/-52.9) .072 

Perc Area W7 57 (+/-58.1) 66.7 (+/-58.7) 50.7 (+/-57.2) .045 

Perc Area W8 53 (+/-56.1) 63.4 (+/-59.1) 46.3 (+/-53.4) .043 

Perc Area W9 50.8 (+/-56) 61.2 (+/-60.3) 43.9 (+/-52.2) .062 

Perc Area W10 48.8 (+/-56) 60.3 (+/-60) 41.2 (+/-52.2) .033 

Perc Area W11 50.8 (+/-59.3) 61.6 (+/-60.1) 43.8 (+/-58) .035 

Perc Area W12 49.4 (+/-60.5) 59.6 (+/-60.9) 42.8 (+/-59.8) .057 

Tab 5. Comparison of percentual differences of the areas each week between groups 
 
 

In 7 of 12 timepoints, the percentual area compared to the initial area is significantly smaller in the 

intervention group than in the control group. After 12 weeks, the area of the control group has 

diminished by 40.4%, in the intervention group by 57.2%. Therefore, the reduction in the intervention 

group is 41.6% higher than in the control group. 
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Fig 2. Mean area of ulcers in control and intervention group 
 

 

 
Fig 3. Mean area change of ulcers in control and intervention group 
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Fig 4. Percentual area change in control and intervention group 
 
 
 

 
Fig 5. Percentual area change in control and intervention group of sole 
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Fig 6. Percentual area change in control and intervention group of rest of the foot 
 
 
 

 
Fig 7. Percentual area change in control and intervention group of toe 
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Split up for anatomical site one can see that the intervention group has a higher percentual reduction 

than the control group. Due to too small subsamples, these differences are not statistically significant. 

 
 
 

 
Outcome Categorized 

 
  Group   

Total control intervention 

Outcome N % N % N % 

Perimeter 0 (=healed) 11 23.9% 18 25.7% 29 25.0% 

0-24% 5 10.9% 22 31.4% 27 23.3% 

25-49% 10 21.7% 10 14.3% 20 17.2% 

50-99% 6 13.0% 8 11.4% 14 12.1% 

>=100% (=worsened) 14 30.4% 12 17.1% 26 22.4% 

Total 46 100.0% 70 100.0% 116 100.0% 

P=.033 

 

Tab 6. Comparison of categorized outcome between groups 
 
 

If we test on the categorized variable on healing, we find a significant influence of group on categorized 

outcome (more little areas and less worsened areas in the intervention group). 

In the control group 34.8% are healed or almost healed (less than a fourth of initial area) whereas this 

is the case in 57.1% of the intervention group. Therefore, there are 64.1% more ulcers healed or 

almost healed in the intervention group compared to the control group. 
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Sole 
 Group   

Total control intervention 

Outcome N % N % N % 

Perimeter 0 (=healed) 3 18.8% 6 25.0% 9 22.5% 

0-24% 3 18.8% 7 29.2% 10 25.0% 

25-49% 3 18.8% 3 12.5% 6 15.0% 

50-99% 2 12.5% 4 16.7% 6 15.0% 

>=100% (=worsened) 5 31.3% 4 16.7% 9 22.5% 

Total 16 100.0% 24 100.0% 40 100.0% 

P=.161 

 

Rest of the foot 
 Group   

Total control intervention 

Outcome N % N % N % 

Perimeter 0 (=healed) 2 15.4% 6 26.1% 8 22.2% 

0-24% 1 7.7% 8 34.8% 9 25.0% 

25-49% 3 23.1% 4 17.4% 7 19.4% 

50-99% 3 23.1% 1 4.3% 4 11.1% 

>=100% (=worsened) 4 30.8% 4 17.4% 8 22.2% 

Total 13 100.0% 23 100.0% 36 100.0% 

P=.034 

 

Toe 
 Group   

Total control intervention 

Outcome N % N % N % 

Perimeter 0 (=healed) 6 35.3% 6 26.1% 12 30.0% 

0-24% 1 5.9% 7 30.4% 8 20.0% 

25-49% 4 23.5% 3 13.0% 7 17.5% 

50-99% 1 5.9% 3 13.0% 4 10.0% 

>=100% (=worsened) 5 29.4% 4 17.4% 9 22.5% 

Total 17 100.0% 23 100.0% 40 100.0% 

P=.146 

 

Tab 7. Comparison of categorized outcome between groups by anatomical site 
 
 

If we split up in anatomical sites, the tendency goes in the same direction (except toe healed), but only 

“the rest of the foot” stays significant due to too small subsamples. 
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Multivariate Analysis 

 

 
Regression Analysis 

 

Dependent Variable: Absolute Area W12 
 
 

In the multivariate regression analysis we test whether group, under control of the initial area (area 

W0), has a significant influence on area after 12 weeks. 
 

 

Model 
 

Variable 
 

B 
95% CI 

lower - upper 

 

Beta 
 

p 
 

R 
 

R2 
R2 

change 
p 

change 

 (Constant) 2.187 0.037 4.337  .046     

1 Area W0 0.434 0.354 0.514 0.702 .000 .708a 0.502 0.502 .000 

2 Group -1.265 -2.514 -0.015 -0.131 .047 .720b 0.519 0.017 .024* 

* 1-sided 

 

Tab 8. Linear regression analysis of Area after 12 weeks controlled for initial area 
 
 

Under control of the initial area, the intervention group has a significantly lower area after 12 weeks 

compared to the control group. The slope (B) in the mathematical equation can be interpreted as 

follows: 

Barea W0= 0.434: A reduction of the initial area by 1 cm2 reduces the expected in area by 0.43 cm2 (or an 

increase of the initial area by 1 cm2 increases the expected in area by 0.43 cm2). 

Bgroup= -1. 265: Under control of the other factors, the intervention group reduces the expected 

difference in area by 1.27 cm2. 

 
 

To control for intervening factors, age, gender and anatomical site W0) on outcome, they are added as 

independent variables into the analysis. 
 

 

Model 
 

Variable 
 

B 
95% CI 

lower - upper 

 

Beta 
 

p 
 

R 
 

R2 
R2 

change 
p 

change 

 (Constant) -1.386 -5.813 3.041  .536     

1 Area W0 0.422 0.338 0.506 0.683 .000 .708a 0.502 0.502 .000 

2 Age 0.058 -0.006 0.123 0.122 .076 .718b 0.516 0.014 .070 

3 Gender 0.051 -1.227 1.329 0.005 .937 .719c 0.516 0.000 .888 

4 Anatomical site cat 0.074 -1.258 1.407 0.007 .912 .719d 0.516 0.000 .985 

5 Group -1.292 -2.549 -0.035 -0.134 .044 .731e 0.534 0.018 .022* 

* 1-sided 

 

Tab 9. Linear regression analysis of Area after 12 weeks controlled for initial area and intervening factors 
 
 

Under control of initial area and all other possibly interacting factors, intervention group has a 

significantly lower area after 12 weeks compared to the control group. 
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General Linear Model (ANOVA) for Repeated Measures 
 

Dependent variables: Area W2-W12, controlled for Area W1 

Independent variable: Group 

 

Tests of Within-Subjects Effects 

Type III Sum of 

Source Squares 

 
 

df 

 
 

Mean Square 

 
 

F 

 
 

Sig. 

Change_Area 120.846 12 10.070 4.646 .000 

Change_Area * Initial Area 3399.497 12 283.291 130.709 .000 

Change_Area * Group 50.556 12 4.213 1.944 .013* 

Error (Change_Area) 2938.916 1356 2.167   

* 1-sided 

 

Tab 10. ANOVA for repeated measures: process of change controlled for initial area 
 
 

In a multivariate model controlling for area W0 and testing for the process of the changes in area, there 

is a significant influence of the change over time: the intervention group shows a significantly stronger 

reduction of the wound areas. 
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Conclusion 

 
Inclusion: 

The study “Assessment of effectiveness and safety of the use of Tissupor® 3D embroidery dressings 

for wounds in patients with neuropathic ulceration on the diabetic foot” has been statistically analyzed. 

94 patients with 138 ulcers were recruited. 6 ulcers in the control group and 16 ulcers in the 

intervention group were excluded due to more than 3 ulcers, due to a wound area = 0 at the initial visit 

and due to drop-outs after the first visit. 116 ulcers, 46 in the control and 70 in the intervention group, 

could be entered into the analysis. 

 
 

Groups: 

Even if the study is not randomized, control and intervention group are similar according to gender, 

age, anatomical site, area of the wound at the first admission and number of admissions. 

 
 

Univariate statistics: 

Absolute and percentual reduction of area are significantly higher in the intervention group compared 

to the control group in 7 of 12 weeks. The reduction is visible in all anatomical sites, but not significant 

due to a too small number of ulcers per subgroup. 

Categorized outcome shows that the percentage of healed or almost healed (less than a fourth of initial 

area) wounds is higher and the percentage of worsened wounds is lower in the intervention group 

compared to the control group. These differences are significant and tend to go in the same direction in 

all anatomical sites. 

 
 

Multivariate statistics: 

Multivariate statistics (regression analysis and ANOVA for repeated measures) confirmed the 

univariate results and showed significant overall differences between the groups, also when controlled 

for possibly interacting factors. 

 
 

Hypothesis: 

Therefore the initially defined hypothesis can be interpreted as fulfilled: Ulcers in the intervention group 

heal significantly better than in the control group. The area has minimized 38.7% more and the 

percentual reduction is 41.6% higher in the intervention group. Overall, 64.1% more ulcers are healed 

or almost healed (less than a fourth of initial area) in the intervention group. These results are 

strengthened with multivariate analysis controlling for differences between the groups (regression 

analysis) and by taking into account the process of wound reduction over time (ANOVA for repeated 

measures). 

 
 

Basel. 14.1.2019 
 

Felix Amsler 
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Annex: Examples of wounds treated 

 
Subject ID 56, Wound A (Group 2) Right Foot, Heel; PRE TALONAR 

  
21.06.2016, 8cm2

 08.09.2016 (T13), 0.3cm2
 

 

Subject ID 29, Wound A (Group 2) Left Foot, Sole; ANTES DE LA CURACION 

  

12.05.2016, 6.8cm2
 21.07.2016 (T11), 2.8 cm2

 

 
Subject ID 62, Wound A (Group 1) Right Foot, Medial 

  
26.05.2016, 15cm2

 09.06.2016, 4.8cm2
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Subject ID 83, Wound A (Group 2) Left Toe, Big; ANTES DE LA CURACION 

  

14.06.2016, 1.9cm2
 01.08.2016 (T8), 0.1cm2

 

 
Subject ID 83, Wound C (Group 2) Left Foot, Medial; ANTES DE LA CURACION 

  
14.06.2016, 9.2 cm2

 05.09.2016 (T13), 3.7 cm2
 

 
Subject ID 48, Wound C (Group 2) Left Foot, Lateral 

  
23.05.2016, 13.9cm2

 13.09.2016 (T13), 0.6cm2
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Subject ID 22, Wound A (Group 2) Right Foot, Sole; ANTES DE LA CURACION 

  

06.05.2016, 5.9cm2
 09.06.2016(T6), 0cm2

 

 

Subject ID 32, Wound C (Group 2) Right Foot, Sole; ANTES DE LA CURACION 

  

11.05.2016, 34.5cm2
 01.08.2016, 5.7cm2

 

 
Subject ID 28, Wound E (Group 2) Right Foot, Dorsum; ANTES DE LA CURACION 

  

16.06.2016, 45.9cm2
 08.09.2016 (T13), 18.6cm2
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