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Objectives

• Define case reports and case series

• Describe their strengths and limitations

• Examples of case reports and case series and how they may contibute to 
epidemiological understanding



Case Report

Dictionary of Epidemiology, 6th Ed.

“Detailed descriptions of a few patients or clinical cases (frequently, just one sick
person) with an unusual disease or complication, uncommon combination of 
diseases, an ususual or misleading semiology, case, or outcome (maybe a surprising
recovery). They are often preliminary observations that are later refuted.  They
cannot estimate disease frequency or risk (e.g., for lack of a valid denominator)…”

National Cancer Institute

“A detailed report of the diagnosis, treatment, and follow-up of an individual patient. 
Case reports also contain some demographic information about the patient (for 
example, age, gender, ethnic origin).”



Case Series

Dictionary of Epidemiology, 6th Ed.

“A collection of subjects (usually, patients) with common characteristics used to 
describe some clinical, pathophysiological, or operational aspect of a disease, 
treatment, exposure, or diagnostic procedure.”

National Cancer Institute

“A group or series of case reports involving patients who were given similar 
treatment. Reports of case series usually contain detailed information about the 
individual patients. This includes demographic information (for example, age, 
gender, ethnic origin) and information on diagnosis, treatment, response to 
treatment, and follow-up after treatment.”



Example 1 – First report of a possible association between asbestos and mesothelioma (outbreak of mesothelioma
in crocidolite mining region). Most cases had worked in the mines (23/33), some did not (10/33) .

IARC 2012



• Very rare cancers 

• Few known risk factors 

• Initial case reports were thus credible

• Association confirmed in large number of subsequent cohort and case–control studies

• Causal association has now been well established

Example 1 – First report of a possible association between asbestos and mesothelioma (outbreak of mesothelioma 
in crocidolite mining region). Most cases had worked in the mines (23/33), some did not (10/33) .

IARC 2012, 2021



• 10 affected workers hired from 1987-1997 and 
primarily engaged in drying and packing organic 
dye and pigment intermediates made from ortho-
toluidine at two plants 

• Of these 10 cases, 3 were also exposed to ortho-
anisidine

• Surrogate levels of exposure to six aromatic 
amines were calculated based on number of 
years and proportion of time spent on each of 
four production processes each month

Example 2 – Bladder cancer in ortho-anisidine exposed workers

IARC, 2021



• All 3 ortho-anisidine-exposed cases were in workers co-exposed to ortho-toluidine 
(Group 1 with sufficient evidence in humans for bladder cancer)

• 2 of the 3 ortho-anisidine-exposed cases were also tobacco smokers (Group 1 with 
sufficient evidence in humans for bladder cancer)

Example 2 – Bladder cancer in male Japanese workers

IARC, 2021



2. Studies of cancer in humans

(a) Types of study considered

“Several types of epidemiological 
studies contribute to the assessment of 
carcinogenicity in humans; they 
typically include cohort studies 
(including variants such as case–cohort 
and nested case–control studies), case–
control studies, ecological studies, and 
intervention studies. Rarely, results 
from randomized trials may be 
available. 

Exceptionally, case reports and case 
series of cancer in humans may also be 
reviewed.”

IARC, 2019



IARC Preamble

“Exceptionally, case reports and case series may provide compelling evidence about 
the carcinogenicity of an agent. In fact, many of the early discoveries of occupational 
cancer hazards came about because of observations by workers and their clinicians, 
who noted a high frequency of cancer in workers who share a common occupation 
or exposure. 

Such observations may be the starting point for more structured investigations, but 
in exceptional circumstances, when the risk is high enough, the case series may in 
itself provide compelling evidence. This would be especially warranted in situations 
where the exposure circumstance is fairly unusual, as it was in the example of plants 
containing aristolochic acid (IARC, 2012a).”

IARC, 2019



Example 3 – Aristolochic acid nephropathy

• Chinese-herb nephropathy, progressive form of renal fibrosis, develops in some taking 
weight-loss pills containing Chinese herbs. 

• Due to a manufacturing error, one of the herbs in the pills was inadvertently replaced
by Aristolochia fangchi, which is nephrotoxic and carcinogenic (animal studies). 

• Among 19 kidneys and ureters removed 
prophylactically from 10 patients (mean age 
40 years) multifocal high-grade carcinoma in 
situ observed in four patients (40%)

• Among 39 patients who agreed to undergo 
prophylactic surgery (end stage renal failure), 
there were 18 cases of urothelial carcinoma : 17 
cases of carcinoma of the ureter, renal pelvis, or 
both and 1 papillary bladder tumor (mean age 54 
years) 

IARC 2012



• No control groups for either study

• However, 

• Use of Chinese herbs by all women

• Absence of other common exposure

• Presumed low prevalence of malignant disease in this age group compared to high
prevalence observed

• Strong temporal association

• IARC Working Group: causal association between use of the herb and nephropathy/urothelial
cancer

Example 3 – Aristolochic acid nephropathy

IARC 2012



• Four cohort studies and four case–control studies

• 17 case reports or series, 16 on bladder tumours and one on lung cancer published from 
1895-2018

Example 4 – Bladder cancer and aniline exposure

IARC, 2021



• Of these 10 cases, 9 were exposed to aniline

• All 9 aniline workers were co-exposed to ortho-
toluidine

• Eight of the 9 aniline workers were also tobacco 
smokers.

Example 4 – Bladder canacer and aniline exposure

IARC, 2021



• 17 case reports or series, 16 on bladder tumours and one on lung cancer published from 
1895-2018

• Conclusion: These case series and reports provided historical perspective but were mostly 
uninformative

• Co-exposures occupational bladder carcinogens and/or tobacco smoking

• Limited information provided in report

Example 4 – Bladder cancer and aniline exposure

IARC, 2021



Positives

First identification of a concern/new 
diseases

Establish a hypothesis/new ideas

Stimulate further analytical research

Progress science, stimulate eduation

Together with findings from other 
analytical studies, may support causal 
assessments

Negatives

No denominator/comparison group

Cannot estimate disease frequency or
risk

Selection biases, convenience sampling

Confounding

Severly limited/usually inadequate for
making statements regarding causal 
infrence by themselves

Vandenbroucke et al, 2001





Case-control studies



Case-Control Studies

• Comparing past exposure histories of persons with the condition of 
interest (cases) with those of persons who were free of the index
condition at the times the cases occurred (controls)

• Originally developed as a convenient alternative to prospective cohort
studies of chronic diseases

• Cost efficient by limiting exposure assessment to selected persons
who already developed the condition of interest

• Useful in occupational epidemiology, for collection of detailed job and 
exposure history information

• Particularly for diseases that are rare or have a long induction time

Checkoway, Pearce, Kriebel 2004



Participants:
• were mailed a work history calendar, list each job held for at least 12 months since the age of 16, and the employer

• during a subsequent home visit, a trained interviewer administered a computer-assisted personal interview (CAPI) to 
capture additional information on each job, usual number of hours worked per week, type of business or service, tasks, 
and a description of chemicals/materials and equipment used

• for selected occupations, 1 of 39 job-specific or industry-specific interview modules on the solvent(s) used, average 
frequency of solvent-related tasks, work practices (job location (indoors, outdoors, both), local exhaust ventilation 
(effective, ineffective, absent), mechanism of solvent release (evaporation, aerosolised, other active), proximity (near, far, 
both) and process temperature (room temperature, elevated, both), and potential for dermal exposure

• five modules maximum to minimise participant burden



Case Ascertainment - Definition

• It is necessary to define criteria for identifying a patient as a case. 
• These criteria may not coincide with those used for clinical diagnoses. 
• It is advisable to evaluate definitions used in previous studies.
• In some diseases, cases can be easily defined, e.g. lung cancer. 
• In other, diagnosis may be complex e.g. asthma, general symptoms of 

malaise, burnout. 
• Different disease phenotypes may be associated with different disease 

risks. 

Wacholder et al. 1992a



Topography and behaviour Topography Morphology codes

ICD-9 ICD-10 ICD-O2, ICD-O3 ICD-O2, ICD-O3
Benign or suspected malignant Malignant

Glioma

High grade 191.0-191.9 D33.0, 
D43.0 - D43.9, 
C71.0 - C71.9

C71.0 - C71.9 9442/1* 9380/3, 9381/3, 9382/3, 9390/3**, 9392/3, 
9401/3, 9423/3+, 9440/3, 9441/3, 9442/3, 
9451/3, 9460/3***, 9505/3

Low grade 225.0, 237.5, 
191.0-191.9

D33.0, 
D43.0 - D43.9, 
C71.0 - C71.9

C71.0 - C71.9 9383/1, 9384/1, 9394/1, 
9421/1+++, 9444/1, 9505/1

9391/3, 9393/3++, 9400/3, 9410/3, 9411/3, 
9420/3, 9424/3**, 9450/3

Unassigned 191.0-191.9 C71.0 - C71.9 C71.0 - C71.9 9390/0, 9390/1* 9430/3, 9480/3

Meningioma 225.2, 237.6, 
192.1

D32.0, D32.9, 
D42.0, D42.9, 
C70.0, C70.9

C70.0, C70.9 9530/0, 9530/1, 9531/0, 9532/0, 
9533/0, 9534/0, 9535/0, 9537/0, 
9538/1, 9539/1* 

9530/3, 9538/3, 9539/3 

Acoustic neurinoma 225.1 D33.3 C72.4 9560/0

Parotid gland 
tumour 

210.2, 235.0, 
142.0, 142.9

D11.0, D11.9, 
D37.0, C07.9

C07.9 8010/0, 8010/2, 8147/0, 
8149/0**, 8190/0, 8200/0, 
8211/0, 8290/0, 8310/0, 8410/0, 
8430/1**, 8450/0, 8503/0, 
8550/0, 8550/1, 8561/0, 8940/0, 
8982/0

8010/3, 8020/3, 8021/3, 8041/3, 8050/3, 
8070/3, 8082/3, 8140/3, 8147/3**, 8190/3, 
8200/3, 8290/3, 8310/3, 8410/3, 8430/3, 
8440/3, 8450/3, 8480/3, 8500/3, 8550/3, 
8560/3, 8562/3**, 8940/3, 8941/3, 8980/3, 
8982/3

INTERPHONE/INTEROCC Case Definition

Cardis et al. 2007



Sources for the Identification of Cases

• All incident cases appearing in the “registry” during a specified time period
• From a population-based registry (ie. cancer or disease registry)
• Records collected for other purposes (ie. hospital admission records, insurance

claims, disability pension records)
• Complete case ascertainment may not be achieved but will not produce bias

unless case identification is associated with exposure (ie. if more exposed
workers have more medical screening and are more likely to have non-fatal 
diseases diagnosed)

• Complimentary sources are especially valuable for studying diseases with low
case fatality rates (ie. death certificates and cancer registry data)

Checkoway, Pearce, Kriebel 2004



Control Selection

Controls should originate from the same population as cases.

Controls have to be selected independent of their exposure status.

The time during which a subject is eligible to become a case is also the 
time for a subject to be selected as a control.

Wacholder et al. 1992a



Principles in the Selection of Cases and Controls

1.Study base principle: cases and controls should originate from the 
same population, “representative of the same base experience”

2. Deconfounding: potential confounding factors should be controlled 
either in the design or in the analysis.

3. Accuracy: Exposures of interest should be measured with the same 
accuracy in both cases and controls.

4. Efficiency: information per unit cost.

Wacholder et al. 1992a



Study centre Source population Source of cases (primary and secondary)

Australia People with a right to vote who 
reside in the study regions at the 
time of diagnosis as a case or of 
selection as a control, and capable 
of participating in a face-to-face 
interview in English.

Pathology laboratories servicing all neurosurgical units (for both brain tumours
and acoustic neurinomas), surgeons specialising in treatment of acoustic
neurinomas (for acoustic neurinomas), population-based cancer registries for
parotid gland cancers and as back-up for malignant brain tumours (both
Sydney and Melbourne) and for benign brain tumours and acoustic
neurinomas (Melbourne only).

Canada:
Montreal

Citizens who reside in the study 
region at the time of diagnosis as a 
case or of selection as a control

Pathology and radiology departments, as well as medical archives in the 
following hospitals: McGill University Hospital Center, Centre Hospitalier de 
l'Université de Montréal, Jewish General Hospital, Hôpital du Sacré-Coeur de 
Montréal, Hôpital Charles Lemoyne, Cité de la Santé de Laval, St-Mary’s 
Hospital, Hôpital Maisonneuve-Rosemont, Montreal Neurological Institute

Canada:
Ottawa

Residents of the study region at 
the time of diagnosis as a case or 
of selection as a control

Departments of neurosurgery, neuroradiology, neuropathology, and medical 
archives in the Ottawa Hospital, where treatment and diagnosis for the region 
is centralised (brain).  Acoustic neurinoma and parotid gland cases were 
recruited through all ENT specialists in the Ottawa area.

1.Study base principle. Description of Source of Cases

Cardis et al. 2007



Study centre Source population Source of controls 

Australia People with a right to vote who reside 
in the study regions at the time of 
diagnosis as a case or of selection as a 
control, and capable of participating in 
a face-to-face interview in English.

Controls were randomly selected from the electoral rolls covering 
the statistical divisions of Melbourne and Sydney. Only subjects 
actually resident in those divisions at the time of selection were 
included.

Canada:
Montreal

Citizens who reside in the study region 
at the time of diagnosis as a case or of 
selection as a control

Electoral lists.  In Quebec, the electoral lists are continually 
updated, from multiple sources of information available to the 
provincial government, such as drivers' permits and medical 
insurance cards.

Canada:
Ottawa

Residents of the study region at the 
time of diagnosis as a case or of 
selection as a control

Random digit dialing

1.Study base principle. Description of Source of Controls

Cardis et al. 2007



The Study-Base Principle

Primary base: defined by the population experience that the investigator wishes to target, 
ie. population-based studies, population experience is defined geographically and 
temporally. 

Cases: Incident cases were rapidly recruited from major treatment centers, or nationwide, 
with completeness verified through secondary sources between the years 2000 and 2004.

Controls: Population controls were selected from electoral lists, population-based registries, 
patient lists, or random digit dialing according to study center.

Challenge: Complete case identification in the base.

Wacholder et al. 1992a



Secondary base: when ascertainment of all cases in a primary base is difficult of 
impractical, defined by the case-series, cases are defined before the base is defined.

Cases: All patients newly diagnosed with the study disease at one hospital. 

Controls: Patients diagnosed with unrelated diseases from the same hospital as the 
cases. 

Secondary base, all subjects who would be diagnosed at that hospital had they 
developed the disease.

Challenge: Definition of the study base.

The Study-Base Principle

Wacholder et al. 1992a





• Declining trend in participation in occupational case-control studies from 1975 to 
2011 (did not separate population vs hospital controls)

• Participation is important indicator of study quality, even small biases introduced 
by differential participation can distort study findings

• Occupational case–control studies may be particularly demanding to research 
participants because of detailed work and exposure histories

• Low participation could hinder future research into occupational risk factors 

• Consider nested case–control designs if source cohort is already a voluntary 
subgroup with high willingness to participate



• In a case-control study of occupational risk factors using population
controls, investigators considered excluding cases diagnosed at smaller
hospitals in the catchment region for logistic reasons

• Possible problem:  If these hospitals serve rural communities, urban
occupations may be overrepresented among the cases

Wacholder et al. 1992b



2. Deconfounding

• Few established risk factors

• Individually or frequency matched to cases according to age (5-year 
groups), sex and study centre



3. Accuracy



3. Accuracy



• Diagnosis and treatment

• Electric utility

• Electrician

• Electric motors

• Electric transport

• Heating food and medical-dental

• Industrial heating

• Semiconductors

• Telecommunication antennas

• Transmitters

• Aviation

• Construction, repair, 
maintenance

• Radar

• Ionising radiation

4. Efficiency



Advantages

• Controls are selected from the same base 
as cases.

• Extrapolation of results to the base is 
straightforward.

• Can examine range of occupational
exposures

Disadvantages

• If a population registry is not available, 
difficult to ensure all have the same 
chance of selection, use other method

• The quality of information retrieved may 
not be similar in cases and controls.

• Complicated and more expensive than 
hospital-based.

• Response rates may be lower.

Wacholder et al. 1992b

Population Controls





Hospital Controls

• If the hospitals (or other health care centres) providing the cases only 
treat a part of the population in the geographic area, or

• if the study base cannot be well identified, then

• referrals patterns to the hospital are important when sampling controls.

• A list of diagnoses (preferably more than one diagnosis) should be 
defined among diseases that were not previously associated with the 
exposure(s) under study. 

Wacholder et al. 1992b



Example. Mobikids
Active identification of eligible cases is performed through contact with neurosurgery, 
radiology, and oncology units with periodic review of cancer registry and/or hospital 
discharge records (where available).

Hospital controls were selected among patients who underwent an appendectomy for 
suspected diagnosis of appendicitis during the study period, matched by age, sex, date of 
surgery/interview and residence.

Difficulty to recruit representative controls (prevent selection biases)

Much higher participation rates among hospital-controls

Common disease among subjects in the age range of the study unrelated to mobile phone
use or socioeconomic status

Sadetzki et al. 2014



Advantages

• Depending on study base from which 
cases originated, hospital controls may 
be the only alternative.

• The quality of information retrieved is 
similar in cases and controls.

• Response rates are usually higher, 
particularly when collecting biological 
samples.

• Convenient and cheaper.

Disadvantages

• Controls may not have the same 
referral patterns as cases. 

• Distribution of exposure under study 
may not be the same as in the base 
that produced the cases. May not be 
selected independently of exposure  
in the source population.

Wacholder et al. 1992b



Imitation Disease

• Subjects with a disease with outward manifestations identical to those of 
the disease of interest

• Those diagnosed with the disease of interest become cases and those with
the imitation disease become controls

• Appropriate if imitation disease is unrelated to the exposure of interest

Wacholder et al. 1992b



• 497 male colon cancer cases, 1,514 controls with cancer at 18 other sites, 533 population-based
controls

• Job histories translated by chemists/industrial hygienists into occupational exposures including into
175 occupational and industrial categories and 300 occupational agents

• Cancer control group
• Excluding subjects who had cancers of the lung and peritoneum (recognized strong

associations with workplace exposure)
• Excluding subjects with cancers of the esophagus, stomach, small intestine, rectum, liver, gall

bladder, pancreas (which might share common risk factors with colon cancer)

• Population control group

• Generally similar results using either control group



Key Points

• A major advantage of case-control studies is that they save time and 
expense relative to cohort studies

• A variety of case-control studies designs have been described

• Careful selection of case and control participants is required



Discussion


