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Introduction

The chemotherapy response score (CRS) (1) is used to assess 
response to neoadjuvant chemotherapy in the treatment of 
high-grade tubo-ovarian serous carcinomas and is useful 
to determine further management which may include 
interval debulking surgery (2). In particular, where the CRS 
is deemed to be CRS 3 (see below), it is recognised that 
there is a significant association with improved progression 
free survival (PFS) and overall survival (OS) in multivariate 
models adjusted for age and stage (3,4). One such meta-
analysis shows a hazard ratio of 1.9 (for CRS 1/2) versus 
1.0 (for CRS 3) in progression-free survival and a hazard 
ratio of 1.73 (for CRS1/2) versus 1.0 (for CRS 3) in overall 
survival (3). The same analytical paper indicates that patients 
with known germline BRCA1/2 status were more likely to 
achieve a CRS 3. Several studies have demonstrated the 
validity of the CRS system and the prognostic implications 
associated with it (4-7). Equally, studies have confirmed that 
the CRS system is highly reproducible (4,7,8) despite its 
purely morphological basis. As a result, there is significant 

interobserver agreement seen with CRS 3 in several of these 
studies. Such positivity of a system that is reproducible and 
is also a reliable prognostic indicator means that the onus is 
on the reporting pathologist to accurately assess tissue for 
effects of chemotherapy in high grade serous tubo-ovarian 
cancers. A more recent study has shown that the CRS, when 
used on the omentum and adnexa and as a combined score, 
was significantly associated with PFS but not with OS (9). 
In the same study, adnexal CRS1/2 were shown to be more 
likely to develop platinum-resistant disease. Many recent 
studies have used the CRS system to look at impact on 
survival in certain cohorts of patients (10,11).

The pivotal role of the pathologist is very clearly 
outlined in a review article by Williams and Ganesan (12). 
In addition, it has been shown that the CRS correlates very 
well with radiological assessment using CT imaging (13). 
The International Collaboration on Cancer Reporting 
(ICCR) has recommended incorporation of the CRS system 
into tubo-ovarian cancer reporting (14), and it has also been 
adopted into the dataset for reporting such cancers by the 
Royal College of Pathologists (15). 
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Histological features

Below are the histological features for each score in the 
3-tier system:
 CRS 1 (no or minimal tumour response): mainly 

viable tumour with minimal regression-associated 
fibro-inflammatory changes limited to a few foci 
(Figure 1).

 CRS 2 (partial tumour response): multifocal or 
diffuse regression-associated fibro-inflammatory 
changes, with viable tumour ranging from diffuse 
sheets, streaks or nodules to extensive regression 
with multifocal but easily identifiable residual 
tumour (Figure 2).

 CRS 3 (near-complete or complete tumour 
response): mainly regression, with few irregularly 
scattered individual tumour cells or cell groups 
(all measuring <2 mm), or no residual tumour 
identified (Figure 3).

Fibro-inflammatory changes are denoted by fibrosis 
associated with macrophages including foam cells, mixed 
inflammation cells and Psammoma bodies. These are to 
be distinguished from tumour-related inflammation or 
desmoplasia.

The ICCR recommends that the scoring be carried 
out on a single haematoxylin and eosin-stained section 
of omentum and the section being assessed should be the 
one where ‘the least’ response to chemotherapy is seen.  
Generally, ancillary techniques, including special stains and 
immunohistochemistry, are not needed to help with the 
assessment of omentum.

There will be cases where no tumour is seen or any 
changes of response to chemotherapy identified. Before 
assigning a CRS of 3, it is considered necessary to check 
whether tumour had been present in the omentum prior 
to the start of the chemotherapy. For this, looking at 
radiological images would be important.

Histological challenges

(I) There is a possibility of interobserver variation, 
particularly for CRS 1 and CRS 2. However, one 
study, in particular, has shown that the interobserver 
agreement can improve after online training 
using the tool provided by the Genetic Pathology 
Evaluation centre (16). Apart from improving 
interobserver agreement by using online tools, 
it would be possible to discuss difficult cases as 

Figure 1 Omental tissue with a score of CRS 1, showing virtually no 
response to chemotherapy (HE, ×10). There is viable tumour with 
no fibrous or inflammatory reaction. CRS, chemotherapy response 
score. HE, hematoxylin and eosin.

Figure 2 Omental tissue with a score of CRS 2, showing a partial 
tumour response to chemotherapy (HE, ×10). There is mixed 
viable tumour and a fibrotic reaction with some inflammation. 
CRS, chemotherapy response score. HE, hematoxylin and eosin.

Figure 3 Omental tissue with a score of CRS 3, showing a 
significant response to chemotherapy (HE, ×10). There is virtually 
no viable tumour and fibrotic tissue with inflammation replace the 
focus where tumour would have been present. CRS, chemotherapy 
response score. HE, hematoxylin and eosin.
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consensus meetings in order to assign CRS in cases 
where features are difficult to interpret. Further 
detailed work needs to look at combining CRS 1 and 
CRS 2 into one score and comparing PFS and OS 
rates against CRS 3.

(II) It would be necessary to ensure that the omentum is 
reasonably well sampled for histological examination, 
particularly in cases where the chemotherapy response 
appears to be significant. It is standard practice to take 
at least 10 sections as recommended by the ICCR (12). 
Assessment of omental blocks with little or no residual 
carcinoma may also require a consensus approach.

(III) In many cases one finds evidence of very good 
response in the omentum, rendering a CRS of 3 but, 
at the same time in the same patient, there may be 
bulky viable cancer in the pelvis. For a pathologist 
this becomes a difficult situation to reconcile where 
the features indicate CRS 3 in the omentum and 
CRS 1 in the pelvis. The study by Ditzel et al. (8) 
showed that the interobserver reproducibility was 
poor when assessed in adnexae and this did not 
improve after online training. This study also found 
that the combination of CRS 3 in both the ovary and 
the omentum resulted in a significantly longer PFS. 
The strong association shown between a CRS 3 in 
omental tissue and favourable survival rates means 
that assessment only in omental tissue is acceptable as 
a good prognostic tool. Further work could look into 
using a combined CRS system, rendering two scores—
omental and adnexal—as part of the normal dataset of 
reporting. There may be instances when no tumour is 
seen in the omentum and pre-chemotherapy imaging 
confirms absence of any tumour in the omentum. In 
such situations, it may be necessary to offer a CRS 
on other tissues where a response is seen, applying 
the same principle of assessing tissue with ‘the least’ 
response.

(IV) Very occasionally, only small core biopsies may be 
offered as part of assessing the chemotherapy response 
prior to consideration of debulking surgery. It is not 
ideal to assess such tissues because the biopsy may not 
be representative of what is happening in the rest of 
the omentum. One way around this is to take several 
core biopsies from different areas of the omentum. 
Most often, in such situations, imaging is likely to 
offer the better information on the state of response 
to chemotherapy.

Future direction

(I) More data needs to be collected with regard to a 3-tier 
versus a 2-tier CRS system.

(II) Further work needs to look at the value of combining 
scores of omental and adnexal/pelvic assessments 
using a 3-tier as well as a 2-tier system.

(III) Whichever CRS system is finally found to be not only 
easily reproducible but also a very reliable prognostic 
tool can possibly be used to assess the efficacy of other 
chemotherapeutic agents and survival rates.

Conclusions

The CRS system has been around for almost 11 years and 
more recently it has been incorporated as an important 
dataset item in cases of high-grade serous tubo-ovarian/
peritoneal cancers. Training in assessing CRS helps to improve 
reproducibility and interobserver agreement and this can be 
strengthened by consensus reporting in difficult cases. There 
is a definite association between PFS/OS and CRS 3 in the 
omentum and, hence, assessment of omental tissue remains 
the current practice. More data is required to compare a 3-tier 
versus a 2-tier CRS system now that it is recognised that CRS1 
with CRS 2 show less favourable survival rates, and at the same 
time, further data showing the impact of a combined CRS in 
omentum and adnexae would be useful for clinical practice. 
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