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Abstract
Clinical guidelines are an accepted tool to describe standards in health care. They 

help patients and health-care providers make clinical decisions. But guidelines and the 
recommendations within them vary. 

Aims: 1) to determine if guidelines from different countries are congruent (similar) 
or incongruent (different), 2) if found to be incongruent, to increase the awareness of the 
differences, and 3) to discuss potential reasons, consequences, and solutions.

Methods: We analyzed guidelines for three different types of cancer (colon cancer, 
n = 10; gastric cancer, n = 8; and pancreatic cancer, n = 6) from 11 countries. In total 
330 recommendations were extracted from the 24 eligible guidelines. Corresponding 
recommendations were categorized as congruent, incongruent, or undetermined. A 
congruent recommendation matched 66% of other country’s recommendations, an 
incongruent matched less than 66%, and an undetermined recommendation did not clearly 
provide a recommendation in at least 66% of the modalities. 

Results: Our results indicate that incongruent recommendations were 4-fold more 
common than congruent recommendations. For gastric cancer (n = 209 recommendations): 
only 7% were congruent; 86% were incongruent and 7% were undetermined. For 
pancreatic cancer (n = 60): 35% congruent, 18% incongruent, and 47% undetermined. For 
colon cancer (n = 61): 25%, 36%, and 39%. Out of the 330 recommendations, only 50 were 
congruent (15%).

Discussion: Corresponding analyses should be completed in other medical fields. 
If similar results are confirmed three reason of the incongruence should be considered; 
different study results, different interpretations of identical studies, and/or difference in 
weight given to studies versus experience.

Introduction
For about the past 40 years, clinical scientists have attempted to standardize the 

management of health care by introducing standard clinical guidelines. In some countries 
this is known as the “Standard of Care”. The idea is for a respected group of knowledgeable 
doctor to review the available evidence, and determine the treatment recommendations 
based on that evidence. 

These recommendations exert strong influence by setting standards. They influence 
doctors’ decisions, patient management, and provide the basis for potential court decisions. 

Unfortunately, there is a lot of variation in the quality of the available evidence. Despite 
this fact, in this century of evidence-based medicine and randomized controlled trials 
(RCTs), health-care professionals expect clinical guidelines to be valid and reliable (whether 
they actually are or not). Several groups have suggested that published clinical guidelines 
are not as useful, practicable or available as they should be [1,2].

In the literature, comparisons of different guidelines from different countries for the 
treatment of gastric cancer [3], respiratory problems [4], hepatocellular carcinoma [5], 
and carotid artery stenting [6], have demonstrated differences in their recommendations. 
By looking at a wide variety of recommendations in one narrow field (cancer), this study 
investigates the contention that there is too much variability in treatment guidelines to be 
able to rely upon them as-is.

This study identifies and quantifies the congruence of recommendations for cancer 
treatment from different countries. Potential reasons for the incongruence are discussed as 
well as potential opportunities to reduce the causes of the incongruence.

Methods
This study selects eleven guidelines from different countries on three types of cancer. 

https://doi.org/10.31021/ijsp.20181114


Int J Surg Proced Volume: 3.2

Journal Home: https://www.boffinaccess.com/journals/international-journal-of-surgical-procedures/ijsp

2/5

The provided recommendations were extracted, categorized and 
their congruence was quantified. 

Selection of guidelines
Using the process described in Supplement 1 Search Guideline 

Search Flow Diagram, guidelines were found from ten countries and 
one international group for gastric cancer, pancreatic cancer and 
colon cancer. We searched the databases Medline, Embase and The 
Cochrane Library. Additionally, several websites [7-10] were searched 
for relevant publications, as well as Google Scholar and Metager. We 
also contacted a member of the Canadian Gastrointestinal Cancer 
Disease Site Group directly to obtain access to the Canadian guideline 
for pancreatic cancer. We examined the eligibility of all titles and 
abstracts of studies identified by electronic or bibliographic scanning 
in order to identify the initial group of 99 potential guidelines. Only 
the guidelines that were established by experts in scientific societies 
and published in English or German language were selected for our 
analysis. Guidelines without references were excluded. After applying 
criteria, there were only 24 guidelines that met the selection criteria.

Quantification of the congruence of guidelines
We collected and processed in a standardized way several types 

of information provided by each guideline for the quantification of 
the congruence of the recommendations. After the different types of 
information were obtained, we combined them into a final statement 
i.e. a comparable recommendation provided by each guideline. These 
different types of information were: 
•	 The stage of the disease, 
•	 The content of the recommendation (use treatment “A” or “B” or 

none), 
•	 A standardized description of the recommendation, 
•	 The interpretation of the result.

Corresponding recommendations were categorized as congruent, 
incongruent, or undetermined. We felt that two-thirds majority (66%) 
would suffice to show congruence. A congruent recommendation 
matched 66% of other country’s recommendations, an incongruent 
matched less than 66%, and an undetermined recommendation 
did not clearly provide a recommendation in at least 66% of the 
modalities. The detailed description of the rules for quantification of 
the congruence including examples is shown in Supplement 37. 

Results
The search resulted in a total of 99 guidelines (30 on gastric 

cancer, 29 on pancreatic cancer, 40 on colon cancer) from 11 countries 
(i.e. 10 countries and one European). The guidelines were reviewed, 
reduced, and analysed.

Results of the guideline search
Only 24 of the 99 guidelines provided specific enough 

recommendations for each diagnosis and stage of disease. These 24 
eligible guidelines (eight on gastric cancer, six on pancreatic cancer, 
ten on colon cancer) are listed by diseases, countries, scientific 
organisations, and the year in Table 1.

Appraisal of congruence
From these 24 guidelines 330 recommendations were extracted, 

grouped by type of cancer and stage of the disease which resulted in 
34 sets of recommendations. The details are shown in 34 documents 
included in the Supplements 2 through 35. The procedure to identify 
congruent, incongruent, an undetermined guidelines (including 
examples) is described in Supplement 36. The summary of the 
resulting frequencies of the 330 classified recommendations is shown 
in Table 2.

This summary table shows large variations among the results 
of recommendations and among the different types of cancer. By 
looking at the underlying recommendations by types and stages 

of cancer, additional information can be discerned. While most 
recommendations for surgery and for early stages of the diseases were 
congruent, larger differences were observed in the recommendations 
of systemic treatments (chemotherapy with/without radiotherapy). 
Also, there was a high number of undetermined recommendations 
for most late stage diseases (Supplements 1-37).

Discussion
The aim of this study is to investigate the congruence of 

recommendations of guidelines for treatment of different stages of 
three different diseases in different countries around the world. Only 
15% (50 of the 330) of recommendations were congruent. Of the 
remaining recommendations, 65% were incongruent and 20% were 
undetermined. 

This observation may be related to the issue of availability of 
high quality evidence-based recommendations and the resulting 
outcomes based on real world evidence. Previous attempts to confirm 
the correlation of adherence with guidelines and outcomes of care 
have demonstrated difficulties [11,12], perhaps due to low quality 
evidence. O’Sullivan et al. [13] found that the quality of evidence used 
correlated with higher adherence to guideline recommendations 
[13].

No one expects all guidelines to match exactly; the existence 
of differences has always been known but has been assumed to be 
a “tolerable” level of variation for cultural and economic reasons. 
The high variation of guideline recommendations cannot be used 
as indicator of poor quality recommendations because there are too 
many reasons that can explain the variation. However, there may be 
some reasons that can be eliminated, and it would be beneficial to 
identify them.

Evidence-based reasons for incongruence
There may be three reasons related to the evidence to explain the 

incongruence in the recommendations: 

1.	 Lack of agreement among the results in clinical studies on the 
same diagnosis and stage. 

2.	 Differences in the interpretation of studies with similar results, 
and 

3.	 Design requirements of experimental or observational studies 
that demonstrate either efficacy or effectiveness (but not both). 

This list of reasons isn’t comprehensive. But for purposes of this 
discussion, these are the main reasons to be addressed. 

Lack of agreement among the results of clinical studies
The editors of a guideline may have used different studies that 

observed and described different results even though the same 
study question was investigated. Lack of agreement in the results of 
different trials that study the same diagnosis and stage is common in 
healthcare research. There are many potential reasons for the lack of 
agreement. There might be small differences in a number of things; 
the study questions, in the defined diagnoses and stages, the selected 
study populations; and/or the methods used for assessment of the 
selected treatments. 

The amount of time that teams of experienced clinicians and 
methodologists have to contribute for the critical appraisal of clinical 
trials from different expert perspectives might be important. This 
information was quantified in an earlier study [14]. 

Meta-analyses and Health Technology Assessment (HTA) Reports 
are completed by large institutions to summarize and harmonize the 
results of corresponding studies. These meta-data and the results 
from single studies provide different sources of support for the 
wording of the recommendations in clinical guidelines, and they don’t 
always agree. Although there are frameworks designed to minimize 
this variation such as GRADE [15], not all guideline developers 
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adhere to these frameworks. Furthermore, recommendations within 
guidelines cannot be selected without some subjective decisions 
[16,17] and those subjective decisions produce variations that lead 
to incongruence in treatment recommendations.

Differences in the interpretation of studies with 
similar results

Another reason may be that two different editors may have used 
the same identical study to support their recommendations, but each 
interpreted the results differently. Different interpretations may be 
caused by differences in the perceived validity of a study. While one 
researcher reads a study and concludes there is evidence that the 
treatment should be recommended, another might only say that it 
should be considered (i.e. a WEAK recommendation which is not the 
same as a clear FOR recommendation). 

Even strict quality criteria for the design, conduct, and evaluation 
of clinical trials cannot guarantee a predictable interpretation of 
the results. Different researchers reading the results may view the 
conclusions differently. 

For example, the use of adjuvant therapy with FOLFOX in stage-IIa 
colon cancer patients without additional risk-factors was discussed 
by the Spanish and the American guidelines by quoting the same 
two studies [18,19]. The Spanish guideline recommends the use of 
FOLFOX because of a significant lengthening of the 6-year survival 
rate, while the American guideline “does not consider FOLFOX […] 
to be an appropriate adjuvant therapy option for patients with 
stage II disease without high-risk features”. A second example is 
related to the adjuvant therapy with FLOX in stage-III colon cancer 
patients. Apart from the European guideline, all guidelines base 
their recommendations on the study by Kuebler et al. [20]. Both 

the American and the Canadian guidelines list FLOX therapy as a 
possible option for adjuvant therapy in stage-III colon cancer. The 
German and the Spanish guidelines do not recommend FLOX therapy 
because of higher toxicity compared to FOLFOX4 treatment. In 
our study, we identified 13 examples (accounting for 4.0% of total 
recommendations) in which identical studies resulted in different 
recommendations. 

Design requirement of experimental or observational 
clinical studies

Sir Archie Cochrane [21] and Sir Austin Bredford Hill [22] 
requested answers to three questions before a new intervention 
should be introduced to routine care. “Can it work?”, “Does it work?”, 
“Is it worth it?”. The first answer reflects the demonstration of efficacy, 
i.e. can it work under Ideal Study Conditions (ISC). The second answer 
is expected to reflect the demonstration of effectiveness, i.e. does it 
work under Real World Conditions (RWC). 

Each health care provider makes individual decisions based on 
their subjective perception, which is a result of available scientific 
evidence tempered by their real world experience related to three 
item characteristics; the investigated patients, the interventions, and 
the outcomes. The reduction of the real world variation by including 
more RWC studies in the evidence used would help guidelines to 
be more congruent. In other words, the experience of physicians 
generated under RWC can more easily be shared if the RWC were 
transformed to an experimental or observational study design 
[23,24] so that a broader base of evidence can be utilized when 
developing guidelines. 

There is an important difference between experimental and 
observational studies; the assignment to groups. In experimental 
studies the investigator uses random allocation to the treatment 
groups. Often in observational studies the attending physician 
selects the treatment group according to medical needs, selecting 
the treatment most appropriate rather than randomly. Observational 
studies may provide outcomes closer to RWC because often patients 
will not agree to randomization (i.e. the chance they won’t get their 
preferred treatment). 

Another characteristic is different in experimental and 
observational studies. Exclusion criteria of ISC means that many 
potential subjects are excluded from the study, whereas these 
subjects will be included in observational studies. The latter may 
provide more RWC results. 

Of course, to account for lack of randomization and exclusion 
criteria, additional data have to be recorded and an appropriate study 
design has to be applied that will enable the unbiased presentation of 
outcomes. This may increase study costs and brings added challenge. 
The challenge is to test real world effectiveness of the treatment 
using an observational tool that can collect the necessary information 
without excluding the majority of eligible patients under ISC. 

The optimum process of a new intervention would be to first test 
using experimental efficacy studies under ISC. These studies would 
confirm the proof of principle. Then effectiveness studies would 
confirm that the benefit observed under ISC can also be demonstrated 
under RWC. RWC includes patients with comorbidities, co-treatments 
or other conditions that excluded them from efficacy studies. 

Utilizing both ISC and RWC would provide confirmation of the 
patient benefit. Relying upon ISC alone has sometimes resulted in 
increased treatment for no discernable patient benefit. For example, 
the change for definition of hypertension from >140/90 to >130/80 
increased the treated population but in the real world, has not 
necessarily demonstrated any patient benefit [25]. Similar concerns 
were published for primary care [26]. 

One type of observational study derived from the Bayes Theorem 
has been developed that stratifies patients under RWC according to 
their endpoint-related risk profiles for each of the assessed endpoints. 
Attending physicians select the treatment according to standard care 

Publishing Scientific Community*

Gastric cancer Pancreatic cancer Colon cancer

Belgium KCE, 2008 KCE, 2009 n/a

Canada AHS, 2013 CCO, 2011/2013 CCO, 2008

Europe ESMO, 2010 ESDO, 2012 ESMO, 2010

Germany AWMF, 2012 AWMF, 2013 AWMF, 2013

Great Britain BSG/BASO, 2011 n/a NICE, 2011

Japan JGCA, 2010 n/a JSCCR, 2012

Netherlands n/a n/a IKNL, 2008

New Zealand n/a n/a NZGG, 2011

Scotland SIGN, 2006 n/a SIGN, 2011

Spain n/a SEOM, 2011 CCOG, 2010

USA NCCN, 2013 NCCN, 2013 NCCN, 2014

Table 1: Description of 24 clinical guidelines
Note: *The description of the organisations for the acronyms can be 
found in supplement 36. Guideline producing organisations.

Gastric 
cancer

Pancreatic 
cancer

Colon 
cancer Total

Congruent  14 (7%)  21 (35%)  15 (25%)  50 (15%)

Incongruent 180 (86%)  11 (18%)  22 (36%) 213 (65%)

Undetermined  15 (7%)  28 (47%)  24 (39%)  67 (20%)

Total 209 (100%)  60 (100%)  61 (100%) 330 (100%)

Table 2: Recommendation classification frequencies.
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guidelines and individual patient characteristics. The patients are 
put into treatment groups based on their profile. The study algorithm 
compares the endpoints of patients in different treatments groups 
but with identical baseline risks based on their profile [27,28]. 

Propensity score matching has confirmed the expected advantage 
of the endpoint-related risk allocation method [29]. If these types 
of observational studies are included in the development of future 
guidelines, they will benefit because two different outcomes, efficacy 
and effectiveness, would be included. Future guidelines may become 
more congruent. 

Strengths and limitations of this study
The strength of this study is demonstrating the quantification of 

the incongruence of recommendations in cancer treatment guidelines 
from different countries. Without quantification most colleagues 
largely overestimate the congruence of guideline recommendations. 

The strength, (domain knowledge), is also a limitation of the 
study. It points out the subjective nature of the currently used 
strategy for development of guidelines. High variability cannot be 
avoided when objective efficacy data derived from experimental 
studies is combined with subjective effectiveness data derived from 
personal clinical experience. This knowledge leads to the conclusion 
that the standardized, reliable, and valid assessment of both ideal 
study conditions and real world effectiveness should be included.

For further confirmation, these results would need to be 
reproduced by other groups in other fields of medicine. 

Conclusion
In conclusion, we found a large amount of incongruence among 

the recommendations from guidelines from different countries. 
Potential reasons for this incongruence are: 1) Lack of agreement 
among the results in clinical studies on the same diagnosis and stage. 
2) Differences in the interpretation of studies with similar results, 
and 3) Design requirements of experimental or observational studies 
that demonstrate either efficacy or effectiveness (but not both). It 
would be difficult to eliminate the first two reasons. The most likely 
solution to the incongruence would be for guideline developers to 
seek out unbiased real world (effectiveness) data.
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