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Medical Informatics applied in psoriasis diagnosis and 
management

Hangan L.T.1, Capatana D.2, Nicola Gh.1, Chirila S.1, Gurgas L.1, Cambrea Simona Claudia1

ABSTRACT
Psoriasis represents a chronic disease, with a prevalence 
of 0.91% to 8.5% worldwide. The clinical manifestations 
of the disease vary a lot from patient to patient and the 
response to treatment also varies a lot.
Today, in spite of the drawbacks it has, PASI (Psoriasis 
Area Severity Index) represents one of the best tools 
used to evaluate the extent of the disease and the 
response to medication.
One of the drawbacks of using this scoring system is 
considered to be the way a doctor has to calculate the 
result. In this study we offer, step by step, a possible 
solution to create an informatics tool that can offer the 
result of the score based on the inputs made by the 
doctor.
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Introduction

Psoriasis represents a chronic immune-
mediated, inflammatory, non-contagious disease. The 
main characteristic is the inflamed lesions covered 
by scales. The incidence and prevalence of psoriasis 
was estimated in 2013 by Rosa Parisi in a systematic 
review of published population-based studies[1]. In 
adults, the results on prevalence varied from 0.91% 
in United States to 8.5% in Norway and the incidence 
estimates ranged from 78.9/100,000 person-years 
(United States) to 230/100,000 person-years (Italy). 
Thus the results of the study suggest a high variability 
in occurrence of psoriasis based on age and geographic 
region.

The clinical manifestations vary a lot 
depending on the part of the body that is affected, 
affected area, severity of the symptoms and patterns.
[2] Therefore different methods of assessing a patients 
are developed and being used. In a systematic review 
of clinical psoriasis measures used in randomized-
controlled trials between 1977 and 2000[3] the 
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authors identified 44 different scoring systems. One 
practical method of assessing the severity of the 
disease and among the first ones was described in 
1978 by Fredriksson and Pettersson and named PASI 
(Psoriasis Area and Severity Index)[4]. Even though 
there are reports which state the fact that this method 
is based on approximation made using subjective 
observation -  thus with a high inter-rater and intra-
rater variability of the results[5], or that the method 
is not sensitive enough. Another major objection for 
using PASI in clinical assessment is the fact that is 
too time consuming due to the relatively complex 
way of calculation[6]. In this paper we propose a way 
to build a PASI calculation tool based on software 
specialized on cell-based calculations.

Material and Method

To create the application that dermatologists, 
family doctors and other specialists can use in order 
to monitor the evolution of the disease, we use 
Microsoft Excel 2016. The final product will be saved 
in a format compatible with most of the applications 
used for creating spreadsheets.

The formula used for calculation is the one 
described by Harari[7] in 2000: 

0 . 1 ( E h + T h + S h ) A h + 0 . 3 ( E t + T t + S t )
At+0.2(Eu+Tu+Su)Au+0.4(El+Tl+Sl)Al

(E= erythema; T = thickness; S=scaling; A= 
area; h = head; t = trunk; u = upper extremities; and l 
= lower extremities).

To create this we will use the formula described 
above, cut points for PASI score according to NICE 
guidelines[8].

Process of creating the spreadsheet

The way to calculate the PASI score was 
described by Fredriksson and Pettersson in 1978[4]. 

A formula is an equation that is written and 
gives specific indications about the steps used to 
obtain the desired result. In our application we are 
going to use a formula to calculate the PASI score and 
functions that will allow us to present the result in a 
suggestive graphical way. To achieve this we decided 
to use conditional formatting for the cell that contains 
the final result of the test.

The first step is to set the cells that contain the 
labels and decide on the format of the spreadsheet. 
As the purpose of the application is to offer a quick 
and reliable way of evaluating patients with psoriasis 
using the PASI score, we decided to use only the name 
of the patient and the date of visit as identification 
data (figure 1). Another purpose of the application is 
to offer the possibility to print out the results and add 
it to the medical records of the patients.

Next step is to merge cells B1 and C1 
respectively B2 and C2, and use a different fill color 
for each field (figure 1).

Figure 1 Patient identification data

The next step represents the creation of the 
labels that will describe the cells that contain the 
information needed to calculate the PASI score 
(figure 2).

Figure 2 Table with values to calculate PASI score
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We decided to use the format above as it offers 
a good workflow. The doctor will assess each area 
and describe the values for each characteristic. 

To make things easier to use and offer a 
better visual guidance, we decided to use control 
objects to input information. Thus the next stet 
we did was to activate the „Developer” tab for 
File>Options>Customize Ribbon. After activation, 
from the tab Developer, group Controls we inserted a 
Combo Box control object (figure 3).

Figure 3 Combo Box control object selection

This object allows for inputting values that 
are predefined. We wrote the predefined values in a 
second worksheet called “Grade”. We need here two 
sets of data. One related to the severity of erythema, 
thickness and scaling and one group of information 
for the Area.

The severity of the three indicators is evaluated 
as:

•	None – 0 points
•	Slight – 1 point
•	Moderate – 2 points
•	Severe – 3 points
•	Very Severe – 4 points.
For the area, the score used is given in 

percentage of affected area for each territory:

•	0%	  	 - 0 points
•	1% - 9%	 - 1 point
•	10% - 29%	 - 2 points
•	30% - 49%	 - 3 points
•	50% - 69%	 - 4 points
•	70% - 89%	 - 5 points
•	90% - 100%	 - 6 points.
In figure 4 we show the way in which a control 

object can be formatted, by using right click and 
choosing the option Format Control.

Figure 4 Format control

From the windows that appears, we had to go 
to Control tab and modify the Input Rangr, Cell link 
and Drop down lines according to figure 5. The input 
range is the range of cells that contain the scoring for 
the evaluated indicators. Because the data has two 
columns (one with names and one with values), the 
control object will only show the column with the 
names and the values in the second column will be 
added to the linked cell (in this case B5).
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Figure 5 Properties for control object

For the result we decided to use the cut-off 
points recommended by NICE in 2014, values lower 
that 10 being considered mild, between 10 and 20 
moderate and a score higher than 20 is considered 
sign of severe disease.

The formula used for calculating the PASI 
score is written as follows (figure 6).

For the cell that contains the result of the PASI 
score we decided to use Conditional Formatting in 
order to offer a quick visual perspective over the 
result of the test (figure 7).

Figure 7 Conditional Formatting

As more customization is needed, we edited 
the rule sot that the lowest values will be green while 
the highest values red (Figure 8).

Figure 8 PASI Score result graphics

For reference we did a print screen and added, 
just below the result the figure with the reference 
colors. Over it we added a text Box with words to 
describe the categories in order to have a legend for 
the customized colors. After superposing the text box 
we had to choose No Fill from the shape options. The 
background becomes transparent and, as visible in 
figure 9 the score is easy to read.

Figure 9 Result representation for PASI score

The last steps include a protection of the 
workbook. For this we decided to allow the editing 
only for the necessary fields (identification data of 
patients). For cosmetics reasons we selected all the 
cells and choose to use a fill color white. The next 
step is represented by a new selection and after that 
we applied a thick border. We selected the printing 
area so that the final result can be an easy to print file 
that can be archived in the personal health record of 
the patients.

Figure 6 PASI written formula in Excel
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Discussion

One of the major complains related to the use 
of PASI score in real life is the fact that is very time-
consuming and hard to manage. With the information 
provided here any doctor can build a simple 
application in very few steps. 

Another disadvantage of using PASI score is 
related to its high variability in results which is was 
documented in previous studies [9]. This problem can 
be overcome, with good results if methods of better 
training are used. The use of photos, tablet, phone or 
PC applications also offer good practice possibilities 
in order to reduce the extent of the variability of PASI 
assessment[5].

Other studies compare PASI score with other 
proposed scoring systems. Most of these studies agree 
that the score offers good results. There were studies 
to compare the PASI assessment with computer 
generated scores [9, 10] or with other scoring systems 
[11, 12].

The current guidelines recognize PASI as an 
established parameter to measure the severity of 
skin symptoms in psoriasis [13] and is considered a 
gold standard score for the assessment of extensive 
psoriasis[14].

Conclusions

PASI score is a tool that found its place in psoriasis 
management in the last 40 years and continues to 
be one of the most used tools to evaluate the extent 
of the disease, and by using different variations to 
assess the efficacy of the treatment. By creating and 
using simple to use tools, readily available, doctors 
involved in psoriasis management can rapidly obtain 
a result that can guide their medical decision.
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