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Introduction
Immunohistochemistry (IHC) is used to determine both of the 

location and spreading of tissue antigens in cells and/or tissues via 
staining with specific antibodies. Indirect immunohistochemistry 
is applied through conjugation of secondary antibodies 
and streptavidin conjugated peroxidase following the 
incubation with primary monoclonal antibody [1-3]. In direct 
immunohistochemistry, the antibody is conjugated to either a 
fluorescent or enzymatic label. Through microscopic examination, 
the labeled antibodies identify the location of the position of the 
target antigen [4]. IHC has the advantage over other molecular and 
cellular techniques in its ability to visualize tissue antigens where 
they are expressed and distributed. 

Approaches for Interpretation of Immunohistochemistry 
Images 

IHC involves several steps, and each step is important in final 
staining result. It is crucial to standardize each step [5-7]. During 
examination of immunohistochemistry slides, there are some 
considerations to be taken into account including setting up a scoring 
system of tissue lesions. This implies determining lesion related  

 
parameters to help in constructing scoring systems. However, as far 
as the scoring system is clear as it helps in understanding data. The 
inherent problem is the lack of interpretation consistency.

The idea of using semi-quantitative scoring systems is widely 
accepted by researchers to make objective data from perceived 
IHC expression of biomarkers to help in statistical analysis and 
reaching the appropriate conclusions. Lack of scoring systems 
implies the use of general adjective words such as strong, weak, 
and some modifying words including more, or less [8]. The process 
of establishing semi-quantitative scoring systems is based on using 
various variables that are individually computed employing ordinal 
scales and then converted into a total score. The scores of different 
study groups can be compared using appropriate statistical tests 
[9]. Researchers have only set up the golden standard in IHC for 
the assessment of three biomarkers: estrogen receptor (ER), 
progesterone receptor, and Her2/neu [10]. 

However, there are various approaches for scoring systems in 
literature, and we will describe them to compare our system at the 
end.
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Assessment of the number of positively cells stained by 
IHC

This is the simplest approach in which researchers compute 
the total number of positively stained cells in each slide for each 
biomarker under study among different study groups [7,11,12].

Assessment of ratio of IHC-positively stained cells and/
or area 

This approach depends on counting the percentage of positive 
cells stained by IHC by the number of total cells per selected area 
[13]. It is possible to automate this approach [14]. 

Qualitative scoring
Qualitative interpretation of IHC slides is widely used among 

researchers who range the score from negative to positive [15-17]. 

Combination of semi-quantitative scoring systems
This approach depends on combination existing scoring system 

with each other to obtain a new one. Multi-parameter scoring 
systems within the semi-quantitative approach are involved. 
According to the degree of categorizing potential, parameters 
under study take values ranging from 0-4, and may reach 18 [18].

Assessment of objective parameters 
In this approach, scientists have tried to minimize as much 

as possible the subjectivity in previous approaches. Objective 
parameters such as optical density of positively IHC stained areas 
are calculated and scored objectively [14]. Data of measured 
objective parameters can be presented as means and standard 
deviations. This approach minimizes the subjectivity judgment. 
This approach, on the other hand, suffers from high consumption of 
observer’s time. Usually, there is a need to use personal computers 
supplied with special analytical software. However, although the 
automation covered most areas in IHC, interpretation and results 
analysis are still far away from automation [14,19]. 

As it can be seen from the above section, no approach is ideal 
to interpret the result of IHC, and each approach has its limitation. 
We have previously generated our special approach and use it in 
various publications. 

Our Experience in Developing our Approach 
We have set up three objectives in developing this approach: 

practical approach (easy to be applied), obtained results are 
reproducible and easily documented, and not expensive which 
means can be used by any one at any place.

 To achieve these objectives, we used adobe Photoshop, and 
started with version 7. The first step in this approach is to create 
a file of photos for slides stained with IHC. These slides should be 
categorized within the file according to study groups. The adobe 
Photoshop was used to analyze the IHC photos. We opened the 
photos using adobe Photoshop, and adobe Photoshop gives the total 
pixels of the whole photo. Using another option in adobe Photoshop, 
we can select the color representing the biomarker under study. 
In our studies, we used the chromogen diaminobenzidine which 
gives a brown color for immunostaining. Accordingly, we used the 

selection option for the brown color. In this context, we see the best 
selection that represents the immostaining in the whole photo, 
which will be also computed in pixels. Now, we divide the pixels 
of selected color by the total pixels of the photo. From each photo, 
we measure 10 fields, and this process is repeated for photos. 
Using adobe Photoshop gives two advantages at the same time, 
intensity and percentage of positivity. All data are entered into 
statistical software programs such as excel and SPSS for analysis. 
According to study objectives, statistical analytic parameters such 
as independent T test, One Way Anova, and others can be used to 
test relations between variables and study hypotheses.

 Using this technique, we conducted several studies and 
examined the impact of exercise on the outcome of Parkinson 
disease [20]. In a recent study, our team constructed a kinetic model 
to predict the occurrence and outcome of acute myeloid leukemia 
based on the expression of p53 and WT1 [21,22].

Conclusion
Although IHC is a very important staining technique to visualize 

and localize targeted antigens, it suffers from subjectivity when 
it comes to analyzing and interpretation of the results. Although 
several approaches have already been proposed to quantitative 
the results of IHC, but no ideal approach has been recognized so 
far. In this study, we introduced a new approach to participate in 
minimizing the subjectivity associated with IHC through using the 
adobe Photoshop. We have used it over 10 years in our laboratory 
and was shown to be stable with good results. 
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