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IHC semiquantitative assessment

METHODOLOGY



Evaluate the impact of cold ischemia time on the IHC 
labeling of ER, PGR and HER2.

Systematic Review

MAIN GOAL
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METHODOLOGY

Original scientific 
papers

English

Full access

IHC as detection method

Data bases

• PubMed

• Web of Science

MeSH terms

• Cold ischemia time AND estrogen;

• Cold ischemia time AND progesterone;

• Cold ischemia time AND HER2.
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METHODOLOGY

Adapted from: Barker TH, Habibi N, Aromataris E, Stone JC, Leonardi-Bee J, Sears K, et al. The revised JBI critical appraisal tool for the assessment 

of risk of bias quasi-experimental studies. JBI Evid Synth. 2024;22(3):378-88.

Checklist for 

Quasi-Experimental 

Appraisal Tool

Joanna Briggs Institute

Are the goals of the 
study properly 

described?

Is the methodology 
properly described?

The dependent and 
independent 
variables are 

explicit?

Is there a control 
group?

Is the data collection 
process present and 

is it adequate?

Are the results 
presented 

accurately and in 
detail?

Are the conclusions 
supported by the 

results?
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PRISMA FLOW DIAGRAM

Records identified from:

Databases (n = 2)

Registers (n = 82)

Records removed before screening:

Duplicate records removed (n = 50 )

Records screened (n = 32)

Records excluded**

Title and abstracts (n = 20)

Accessibility (n = 2)

Lit Review (n = 3)

Language (n = 0)

Reports sought for retrieval (n = 2) Reports not retrieved (n = 1)

Reports assessed for eligibility (n = 8) Reports excluded (n = 0)

Studies included in review (n = 8)

Identification of studies via databases and registers
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QUALITY ASSESSMENT

N = 6



Portier et al.

2013

Khoury et al.

2009

East et al.

2019

Li et al.

2013

Yildiz-Aktas et al.

2012

Qiu et al.

2010

Number of 

cases

84

10 for each time ER: 56

 PGR: 56 

HER2: 285

97

25 cold and

23 RT for each 

time

------

Cold ischemia 

time

Between 

27min and 6h25

0 min, 10 min, 30 

min, 1h, 2h, 4h, 8h, 

overnight

≤4h

Not controlled

Between 

1 and 6 h

30 min,1h, 2h, 3h, 

4h, 24h, 48h

0 min, 10 min, 30 

min, 1h, 2h, 4h, 8h, 

overnight

Temperature ------ RT e 4ºC ------ ------ RT and cold RT and 4ºC

Clones 4B5 (HER2)

1D5 (ER), PgR636 

(PGR)

DAKO (HER2)

SP1 (ER), 1E2 

(PGR), 4B5 

(HER2) 

6F11 (ER)

SP1 (RE), 1E2 (RP), 

4B5 (HER2) 

6F11, SP1 e 1D5 

(ER);

PgR636, 1E2 e 16 

(PGR)

h- hours; min- minutes; ER- Oestrogen receptor; PGR- Progesterone receptor; RT- Room temperature 

EXPERIMENTAL SETTINGS



Khoury et al. East et al. Li et al. Yildiz-Aktas et al. Qiu et al.

Conclusions > 2h CIT 

< médium Q-score

5/56 ER 

cathegory 

changed

5/97 H-score 

changed

RT - 11/23 (48%)

4ºC - 8/25 (32%) 

reduced staining

< médium Q-score 

in all clones

RT > 24h neg

4ºC > 24h neg

Statistic 

relevance

Results are not 

statistically 

significant

------ ------

RT - Stat sig >3h

4ºC - Not stat sig

Statistically 

significant 

between 1D5 and 

SP1 @8h

Study design CIT: 0 to ON

Clone: PgR636

CIT: < 4h

Clone: SP1

CIT: 1 to 6h

Clone: 6F11

CIT: 0,5 to 48h

Clone: SP1

CIT: 0 to ON

Clone: 1D5, 6F11, 

SP1

OESTROGEN RECEPTOR



Khoury et al. East et al. Yildiz-Aktas et al. Qiu et al.

Conclusions > 1h CIT 

< médium Q-score

5/56 PGR 

cathegory 

changed

RT - 10/23 (43%)

4ºC - 6/25 (24%) 

reduced staining

< medium Q-score 

in all clones

RT > 4h neg

4ºC > 24h neg

Statistic 

relevance

Results are not 

statistically 

significant

------

RT - Stat sig >24h

4ºC - Not stat sig

Results are not 

statistically 

significant

Study design CIT: 0 to ON

Clone: 1D5

CIT: < 4h

Clone: 1E2

CIT: 0,5 to 48h

Clone: 1E2

CIT: 0 to ON

Clone: PgR636, 

1E2 e 16 

PROGESTERONE RECEPTOR



Portier et al. Khoury et al. East et al. Yildiz-Aktas et al.

Conclusions

Not affected

1 case 3+ not 

affected

38/285 cathegory 

changed

RT - 11/23 (48%)

4ºC - 6/25 (24%) 

reduced staining

Statistic relevance

------

Results are not 

statistically 

significant

Statistically 

significant

Study design

CIT: 0,5 to 6,5h

Clone: 4B5

CIT: 0 to ON

Clone: DAKO

CIT: < 4h

Clone: SP1

CIT: 0,5 to 48h

Clone: SP1

HER2
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Yildiz-Aktas IZ, Dabbs DJ, Bhargava R. The effect of cold ischemic time on the 

immunohistochemical evaluation of estrogen receptor, progesterone receptor, and HER2 expression 

in invasive breast carcinoma

IS TIME DEPENDENT?
<1h

No major changes in 

biomarker status

A tendency to decrease 

immunostaining

1-8h

>24h

Most prominent impact on 

immunostaining

Progesterone 

Receptor



Qiu J, Kulkarni S, Chandrasekhar R, Rees M, Hyde K, Wilding G, et al. Effect of Delayed Formalin Fixation on

Estrogen and Progesterone Receptors in Breast Cancer A Study of Three Different Clones

IS CLONE DEPENDENT?
Oestrogen receptors

More pronounced decrease in clones 

1D5 and 6F11

Clone 1E2 showed different results 

in the different studies

HER2

Clone 4B5: in two studies immunostaining 

decreased after 1h and in another study 

after 3h 

Progesterone receptors

Oestrogen

Receptor



IS TEMPERATURE DEPENDENT?

RT

Earlier decrease in 
immunostaining

Refrigerated

Decrease in immunostaining
around 2 hours later 
compared to RT cases



THERE ARE OTHER FACTORS?

Tumour 
heteregeneity

Fixation time 
variations

Use of 
microarrays



CONCLUSION05



Progesterone receptors are 
more susceptible to 

degradation

60 minutes of cold 
ischaemia time is an 
acceptable period. 

30 minutes?

A decreasing trend in the 
immunostaining of 

receptors, have a direct 
impact at the clinical level

Low number of experimental 
articles on the subject

CONCLUSION

21
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