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Abstract
Evidence-based practice (EBP) has been the gold standard in healthcare for nearly 
three centuries and aims to assist physicians in providing the safest and most 
effective healthcare for their patients. The well-established hierarchy of evidence 
lists systematic reviews and meta-analyses at the top however these methodo-
logies are not always appropriate or possible and in these instances case-control 
studies, case series and case reports are utilised to support EBP. Case-control 
studies allow simultaneous study of multiple risk factors and can be performed 
rapidly and relatively cheaply. A recent example was during the Coronavirus 
pandemic where case-control studies were used to assess the efficacy of personal 
protective equipment for healthcare workers. Case series and case reports also 
play a role in EBP and are particularly useful to study rare diseases such as in-
flammatory bowel disease in transgender and gender non-conforming indivi-
duals. They are also vital in generating and disseminating early signals and en-
couraging further research. Whilst these methodologies have weaknesses, partic-
ularly with regards to bias and loss of patient confidentiality for rare pathologies, 
they have an important part to play in EBP and when appropriately utilised can 
significantly impact upon clinical practice.
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Core Tip: Evidence-based practice is used by physicians to select the optimum treatment 
for their patients. The hierarchy of evidence lists systematic reviews and meta-analyses 
as the highest quality of evidence however this is not always appropriate or possible 
which is when clinical cases, either as case-control studies or case reports, can be 
utilised. This paper will look at the strength and weaknesses of these methodologies and 
use recent examples to demonstrate the impact they can have on clinical practice.
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INTRODUCTION
James Lind, a Scottish physician in the 18th century, is considered to have conducted the first recorded clinical trial in the 
1740s when he selected 12 sailors with scurvy and divided them into six cohorts of two to whom he administered various 
contemporary treatments and noted the greatest improvement in those given lemons and oranges[1]. Even though it took 
50 years for the British navy to make lemon juice compulsory for sailor’s diets because of the cost, the age of evidence-
based medicine had begun.

Evidence-based practice (EBP) has dramatically changed since the 1700s and is now well recognised as key to pro-
viding the most effective and safe healthcare for patients[2,3]. A hierarchy of scientific evidence known as the evidence 
pyramid[4], has been developed in recognition of the fact that not all research is the same in terms of scientific sig-
nificance and validity (Figure 1). At the top of this pyramid are the systematic review and meta-analysis, followed by 
double-blinded randomised-control trials, then cohort studies, case-control studies, case series, reports and expert 
opinion and all of these tiers have a role to play in EBP.

Whilst perhaps ideally all clinical decisions would have the backing of a meta-analysis or systematic review, there are 
many occasions where there simply is not the data available. For example when bringing a new therapy to market the 
most appropriate level of evidence is a randomised double-blinded placebo control trial (RCT) and this, whilst expensive 
and sometimes ethically problematic, provides the strongest evidence of a cause and effect relationship and is therefore 
the gold-standard for clinical trials and often a pre-requisite to achieve regulator approval. Similarly, in rare disease 
(sometimes called orphan diseases) there are not enough cases to be able to power a study, apply statistical analysis and 
determine the validity of a hypothesis. This is where case-control studies and case reports can be useful to allow heal-
thcare professionals to perform EBP.

CASE-CONTROL STUDIES
These are retrospective observational studies which involve the identification of cases and researchers then constructing a 
control group with similar characteristics. Historical factors are then identified to see if these exposures are more fre-
quently found in the case group rather than the controls. This study design allows for multiple risk factors to be exa-
mined at once and they can also be useful when disease outbreaks occur and potential links and exposures need to be 
identified.

Recent examples of the utility of these studies were during the initial phases of the coronavirus pandemic in 2020. A 
study in Thailand comparing 211 coronavirus infections with 839 controls aimed to assess the efficacy of personal pro-
tective equipment. The nature of their analysis meant they were able to examine multiple variables and identified that 
only with other measures, such as social distancing, was there a significant reduction in infections with personal pro-
tective equipment use[5]. Later in the pandemic, in response to rising concern regarding the rate of healthcare worker 
infection, further research was conducted into the factors putting them at risk. This suggested using a double-mask 
technique to reduce infection rates[6] but also identified other factors such as education and anxiety regarding infection 
which were found to be protective against infection outside the workplace.

Whilst there were some undoubted weaknesses in these studies, such as bias and lack of clear accounting for con-
founding variables, these examples demonstrate the utility of case-control studies particularly with regards to the speed 
at which they can be performed and the ability to react to a changing environment with new questions or concerns. 
However, these studies rely on a large pool of affected cases and it would not have been possible to do so for rarer di-
seases which is where case-series and case-reports can be used.

CASE REPORTS
Case reports and case series are descriptive studies which are used to present the clinical history and progress of patients 
in the ‘real-world’. Case reports consist of 3 or fewer patients whilst case series tend to have multiple patients and offer 
further qualitative methodology. The observational nature of these studies means that they are cheap and relatively quick 
to perform but perhaps their greatest utility is in rare diseases or treatments[7] where the lack of available patients makes 
other research methodologies impossible.

An example is with regards to inflammatory bowel disease in trans-gender or gender non-conforming patients (IBD-
TGNC). Research using census data has identified there are approximately 2000 IBD-TGNC patients in the United King-
dom[8]. Given the heterogenous and complex nature of this patient group as well as the low numbers, there is a lack of 
good quality evidence and the literature is largely made up of case reports and series. An example is the experience of a 
trans-gender woman, who had undergone previous vaginoplasty using her sigmoid colon 10 years previously, who later 
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Figure 1  The hierarchy of evidence pyramid.

presented with diarrhoea, rectal bleeding and blood-stained vaginal discharge. Examination revealed histological chan-
ges consistent with ulcerative colitis within the neo-vagina, matching those from the colonic biopsies[9]. Whilst a rare 
occurrence this illustrates the educational utility of case reports.

Case reports can also be used to generate hypotheses which, once disseminated to the wider medical community, can 
be further tested and a body of evidence developed. One example of this, published in the Lancet in 1983, is that of an 
infant who required multiple blood transfusions but went on to die at 17 months of opportunistic infections and was 
found to have an acquired immunodeficiency. The authors hypothesised this may be due to a blood borne virus, later 
identified as the human immunodeficiency virus, and led to an unprecedented research effort which continues to this 
day.

Whilst advantageous in certain settings, one of the main areas of concern is regarding patient identity particularly in 
rare pathology. Even though the publication will anonymise some elements of the data, the description of very rare 
phenomena may be sufficient to de-anonymise individuals. Therefore, safeguarding measures should be in place as well 
as open communication with the patients described in these case reports to ensure explicit informed consent is gained 
and various institutions have published guidance regarding this[10].

Other disadvantages of these studies are that they are uncontrolled, suffer from selection bias and generally have an 
insufficient follow-up period. There can also be difficulty in using these studies for scientific research given that the cases 
described may not be easily generalisable to the wider population. However, whilst their value remains a matter for sci-
entific debate[4], dismissing these studies as completely useless is incorrect and ignores their definite, if somewhat 
limited, strengths described above.

CASE SERIES
Case series were historically the backbone of medical literature and whilst their importance has become smaller, they 
continue to be an important part of research.

They are particularly useful for novel observations and publishing early signals can inform the medical community to 
be vigilant for similar cases. This was recently demonstrated in a series published in January 2020 regarding patients 
infected with coronavirus in Wuhan[11]. Case series can also be useful for testing novel treatments, demonstrated by an 
IBD study in 2018 which wanted to provide preliminary data on dual biologic therapy (DBT)[12]. Through a case series of 
four patients they were able to show safety and efficacy signals which led to larger studies and DBT is now considered an 
effective option for difficult to treat disease[13].

These series, similar to case reports, can also be useful for studying rarer pathology. A 2021 study by Phillips et al[14] 
used a case series of 15 patients across 8 different centres to investigate factors associated with intestinal lymphoma in the 
context of IBD, a rare pathology believed to be related to thiopurine and anti-TNF use. As well as helping to identify risk 
factors, such as male sex and thiopurine use in two-thirds of their cohort, the series also helped to address the challenging 
clinical conundrum regarding the safety of restarting immunosuppressive therapy in patients with a history of intestinal 
lymphoma.

Case series can be published quickly, a particular strength with regards to the coronavirus series described above, and 
are cheap to develop compared to other methodologies such as RCTs which can cost in excess of $100000 per patient 
enrolled[15]. However, their use as a research modality also suffers from similar disadvantages as described for case 
reports particularly a lack of control, selection bias and difficulty around generalising to the wider population. Never-
theless, as demonstrated, they certainly have utility in the correct setting.
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CONCLUSION
Whilst they are the lowest ranked strata of research in EBP with clear disadvantages, case reports and case studies still 
represent an important and useful modality that are relatively quick and cost-effective to produce. When utilised in the 
appropriate context, these studies continue to have a significant impact upon clinical practice.
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