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Abstract

Background Prurigo nodularis is a debilitating skin condition that is classified as
rare by the Genetic and Rare Diseases Information Center (GARD) and the
National Organization for Rare Diseases (NORD). There are currently no esti-
mates of the prevalence of prurigo nodularis in England.
Objectives We aimed to address this data gap by describing the epidemiology of
prurigo nodularis in a representative dataset derived from the English National
Health Service.
Methods The study utilized data from the Clinical Practice Research Datalink linked
to Hospital Episode Statistics inpatient data. Patients with a diagnosis of prurigo
nodularis were selected by clinical code in the primary care or inpatient datasets.
Case definition was based on a minimum of two distinct diagnoses to maximize
specificity. Point prevalence was calculated for the midpoint of 2018 and inci-
dence rates from 2008 to 2018 were presented. For those classified as incident
cases, demographic and clinical characteristics were reported. In sensitivity analy-
ses the case definition was modified to relax the multiple diagnosis criteria and
to restrict cases to those diagnosed within a maximum of 4 or 10 years of the
midpoint prevalence date.
Results Overall, 11 656 patients within the dataset had at least one prurigo nodu-
laris diagnosis. Following application of the relevant inclusion criteria, 2743
patients formed the point prevalent cohort; the estimated prevalence was 3�27
patients per 10 000 population [95% confidence interval (CI) 3�15–3�40]. In
sensitivity analyses the estimated prevalence ranged from 2�24 (95% CI 2�14–
2�34) to 6�98 (95% CI 6�80–7�16). Incidence over the study period was 2�88
per 100 000 patient-years. Comorbidity was relatively high in this population,
notably for atopic dermatitis (52�2%), depression (41�1%) and anxiety (35�4%).
Conclusions This study supports the NORD/GARD classification of prurigo nodu-
laris as a rare disease with a prevalence of 3�27 patients per 10 000 population,
which equates to 18 471 patients living with the disease in England in 2018.
The relatively high prevalence of comorbidity observed for these patients may
increase the complexity of management.
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Prurigo nodularis, alternatively known as nodular prurigo, is a

chronic disease characterized by multiple hyperkeratotic nod-

ules and papules.1 These lesions are severely pruritic, and are

typically symmetrically distributed along a patient’s extremi-

ties.2,3 At present, the mechanisms underlying prurigo nodu-

laris remain poorly understood. Continuous itching itself is

believed to trigger prurigo nodularis, and this behaviour is

often routed to dermatological, systemic, infectious or psychi-

atric disorders. However, in many cases, no underlying condi-

tion is identified. Prurigo nodularis has a major impact on

patient quality of life4 and appears to affect a disproportionate

number of female patients. Presentation at clinic has been

reported to occur most often between the ages of 51 and

65 years.5

Prurigo nodularis is classified as a rare disease by the

National Institutes of Health Genetic and Rare Diseases Infor-

mation Center (GARD)6 and National Organization for Rare

Diseases (NORD).7 In the UK, the prevalence of prurigo

nodularis is unknown as there are no studies describing the

epidemiology of the condition. In the USA, prevalence esti-

mates range from 3�6 to 14�8 per 10 000 population,8,9

whereas in the European context, rates of between 0�65 and

11�1 per 10 000 population have been reported.10–12

In addition to natural variation, this relatively wide range of

estimates is partly due to differences in case definition and the

representativeness of the study populations. The International

Classification of Diseases (ICD), Ninth Revision, Clinical Modi-

fication (ICD-9-CM),13 used extensively in the USA until

2015, did not have a specific diagnostic code for prurigo

nodularis. Therefore, studies using this classification based

their definition on the ICD-9-CM code 698�3 (lichenification

and lichen simplex chronicus),9,14 and consequently overesti-

mated the prevalence, as other conditions that appear under

this umbrella term would have been included. One study14

attempted to assign the proportion of prurigo nodularis cases

that are likely to be captured by this code, but such methods

are somewhat arbitrary and subject to bias of clinical setting.

In addition, previous prevalence estimates have been derived

from either distinct age-defined subsets of the population,8,9

specific healthcare settings10,11 or from data sources derived

from insurance-based sources,8,9,12 which have inherent

demographic biases and are therefore not representative of the

underlying population.

To address this data gap, we aimed to estimate the inci-

dence and prevalence of prurigo nodularis in England using

the Clinical Practice Research Datalink (CPRD) (Aurum)

dataset. CPRD Aurum is derived from the UK National Health

Service (NHS), which treats the vast majority of the UK popu-

lation, especially primary care contacts, and therefore avoids

the demographic selection biases of other studies. In addition,

data within CPRD Aurum, which contains both primary and

secondary care data, uses the Systematized Nomenclature of

Medicine Clinical Terms (SNOMED-CT)15 and ICD 10th Revi-

sion (ICD-10),16 both of which have specific diagnostic codes

for prurigo nodularis.

Patients and methods

Data source

The study was a retrospective, descriptive database analysis

conducted using the CPRD Aurum database,17 a longitudi-

nal, anonymized research database containing data on

approximately 40 million patients derived from primary care

practices in the UK. The Aurum primary care dataset com-

prises data including demographics, diagnoses, hospital

referrals and prescriptions originating from primary care.

For practices in England, data are linked to additional

sources including the Hospital Episode Statistics (HES)18

admitted patient care (APC) dataset, which contains data for

all inpatient admissions occurring within NHS hospitals in

England, and the Office for National Statistics (ONS) mortal-

ity dataset,19 which contains death registration data for all

deaths in England. There is a time lag between when the

primary care practice submits data to the CPRD and when

the patient’s data are linked, therefore not all English

patients are currently linked. In addition, data for some

patients cannot be linked owing to missing data items

required for the linkage process.

Diagnostic information in the CPRD Aurum primary care

dataset is recorded using medcodes that map to the Read20

and SNOMED-CT classifications.15 HES inpatient data are

recorded using the ICD-10 classification.16 Data quality is

ascribed in CPRD using an acceptable status flag. Patient data

are classified as acceptable for research if they have a valid

coding for sex, have a valid birth year with no prior activity

recorded before this date, and an age of <115 years at last

data collection point. Patients must also be permanently regis-

tered at the practice.

Studies using CPRD are covered by ethics approval, granted

by the Trent Multicentre Research Ethics Committee (Refer-

ence 05/MRE04/87). CPRD Independent Scientific Advisory
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Committee approval was granted for this study (ISAC 20-

166).

Sample size considerations

For the primary outcome of estimated prevalence of prurigo

nodularis, based on 0�01% precision and 95% confidence and

an estimated prevalence of 0�07%, the required denominator

would be 268 715.

Study population

Patients with prurigo nodularis were selected from both the

CPRD Aurum and HES-linked APC datasets. Exposure was

defined as the presence of a diagnosis of prurigo nodularis as

ascertained by medcode (198021000006113/3532811000

006115) or ICD-10 code (L28�1) in the Aurum or HES APC

datasets, respectively. To avoid false-positives resulting from

the inclusion of patients with diagnoses recorded for explora-

tory investigation prior to specialist confirmation, an addi-

tional diagnosis of prurigo nodularis was required to be

recorded on a subsequent date. Patients also had to meet the

following criteria:

• Acceptable patient record as defined by CPRD in the

patient table to ensure only patient records of acceptable

research quality were used in the study in both the numer-

ator and the denominators.

• Eligible for linkage to the HES and ONS datasets to capture

inpatient diagnoses of prurigo nodularis from the HES

dataset and to capture date of death from the ONS dataset

accurately.

For the cross-sectional prevalence analysis, patients cur-

rently registered at an Aurum practice on 30 June 2018

(midpoint date) and with a first diagnosis of prurigo nodu-

laris prior to or on this date, formed the study cohort. As

prurigo nodularis is a chronic disease without a licensed

treatment or natural resolution, there were no limitations on

prior duration between last prurigo nodularis diagnosis and

the midpoint date, but this was explored further in the sen-

sitivity analyses.

Sensitivity analyses

Owing to the accepted limitations of routine data, a series of

sensitivity analyses were conducted based on combinations of

the following criteria:

• Patients were only required to have one diagnosis of prur-

igo nodularis in either the Aurum primary care or HES

APC dataset as classified above.

• Patients were required to have a diagnosis of prurigo

nodularis recorded within either: (i) 4 years or (ii)

10 years prior to the midpoint date. These timeframes

attempted to capture two reasonable scenarios for which a

patient with prurigo nodularis would consult primary care

for their condition or would have secondary care data fed

back into their patient record.

For the incident population, patients with a first diagnosis

of prurigo nodularis between 2008 and 2018 were

extracted. Patients were required to be registered at the pri-

mary care practice for a minimum of 90 days prior to first

diagnosis in order to be included within the incident cohort.

Previous exploration of CPRD data has demonstrated that a

period of ~90 days is sufficient from the time of the

patient’s registration for the patient to be reviewed by their

new primary care practice and have all pre-existing signifi-

cant morbidities recorded. Thus, it was assumed that new

diagnoses recorded after 90 days were incident diagnoses.

The date of first prurigo nodularis diagnosis defined the inci-

dence index date.

Analysis

Point prevalence of prurigo nodularis was calculated for 2018.

Cases with the first diagnosis of prurigo nodularis occurring

prior to 30 June 2018 and with an active registration with a

CPRD Aurum practice on this date formed the numerator pop-

ulation. The denominator was all patients registered with a

CPRD Aurum practice on this date matching the same criteria

as the cases, i.e. acceptable patient status and being eligible for

the HES linkage scheme.

To estimate the number of prurigo nodularis cases in Eng-

land, observed 2018 prevalence rates from this analysis were

stratified by age (in 10-year age bands) and sex and were

applied to the ONS England population estimate for 2018.21

This allowed us to extrapolate the number of cases in each

age and sex category. These subtotals were aggregated to esti-

mate the total number of age- and sex-adjusted point preva-

lent prurigo nodularis cases in England in 2018.

Sensitivity analyses were conducted by changing the case

definition as described above and replicated in a matrix to cre-

ate three additional scenarios.

Incidence of prurigo nodularis was calculated from 2008 to

2018, using new cases diagnosed per year as the numerator

with the aggregated person-time by year observed in CPRD

for patients of acceptable status as the denominator. This was

calculated as the difference between either 1 January 2008 or

the patient’s registration date in each year, whichever was lat-

est, and 31 December 2018 or the patient’s last follow-up

date (defined as earliest of either the date the patient left their

primary care practice or the last data collection date for their

practice).

For those patients in the incident cohort, demographic and

clinical data at date of first recorded prurigo nodularis diag-

nosis were presented. Comorbidities (atopic dermatitis,

depression, anxiety, HIV infection, hepatitis, congestive heart

failure, chronic kidney disease, type 2 diabetes mellitus)

recorded prior to index date were ascertained by SNOMED-

CT or ICD-10 code in the Aurum or HES APC datasets,

respectively.

� 2022 The Authors. British Journal of Dermatology
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Results

Prevalence

The June 2020 build of CPRD Aurum contained records for

42 108 395 patients. Of these, 11 656 had a relevant diagno-

sis for prurigo nodularis ever recorded in the dataset. Follow-

ing application of the relevant inclusion criteria and

requirement for patients to be registered and diagnosed prior

to 30 June 2018 (inclusive) there were 2743 patients in the

point prevalent cohort (Table 1). Of those patients in the

point prevalent cohort, 2668 (97�3%) had diagnoses recorded

in the Aurum primary care dataset and 453 (16�5%) had diag-

noses recorded in the HES APC inpatient dataset.

Based on these patients, the estimated point prevalence of

prurigo nodularis was 3�27 (3�15–3�40) per 10 000 popula-

tion. Prevalence of prurigo nodularis was lower for male sex

compared with female sex (2�54 vs. 4�01 per 10 000), and

increased by age ranging from 0�19 and 0�10 per 10 000 for

male sex and female sex in the youngest age group (0–
14 years) to 11�57 and 13�76 in the oldest age group

(≥ 85 years), respectively (Figure 1). When the age and

specific prevalence rates were extrapolated to the English pop-

ulation, we estimated a total of 18 471 patients with prurigo

nodularis (Table 2).

Based on a series of sensitivity analyses the estimated prevalence

of prurigo nodularis ranged from 2�24 (95% CI 2�14–2�34) for

those with the additional requirement of having a diagnosis

within 4 years of the midpoint date, to 6�98 (95% CI 6�80–7�16)
for those cases requiring only a single recorded diagnosis in their

patient record without any further criteria (Figure 2).

Incidence

Incidence of first recorded diagnosis over the study period

was 2�88 (95% CI 2�77–3�00) per 100 000 patient-years

based on our base case definition. Characteristics of patients at

time of incident diagnosis of prurigo nodularis between 2008

and 2018 are shown in Table 3. The mean age at first

recorded diagnosis was 61�1 years (SD 18�4) and the majority

of patients (58�9%) were female. There were relatively high

levels of baseline comorbidity for this population, with the

most common being atopic dermatitis [recorded in the patient

history of over half of the patients (52�2%)] and psychiatric

diagnoses [depression (41�1%) and anxiety (35�4%)]. Type 2

diabetes was a recorded diagnosis for 19�8% of patients,

17�6% of patients had a recorded diagnosis of chronic kidney

disease and 21�3% had a diagnosis of coronary heart disease.

Only a small proportion of patients (0�2%) had a recorded

diagnosis of HIV.

Discussion

This retrospective database study is the first study to report

the prevalence and incidence of prurigo nodularis in England.

The estimated prevalence of prurigo nodularis, based on our

base definition, was 3�27 (95% CI 3�15–3�40) per 10 000

patients and the estimated incidence was 2�88 (95% CI 2�77–
3�00) per 100 000 patient-years. By applying our age- and

sex-specific prevalence rates to the ONS English population

estimate, we extrapolated a total of 18 471 patients were liv-

ing with prurigo nodularis in England in 2018.

Our base case definition required patients to have two distinct

diagnoses of prurigo nodularis recorded in their patient history.

This was to ensure that patients who were, for example, being

referred from primary care to secondary care for further investi-

gation of a provisional diagnosis were not being incorrectly

included within the case population. It has been reported that a

majority of patients with prurigo nodularis (68%) have

between two and four specialist referrals per year22 and we con-

sider it unlikely that, for a condition with such comparatively

frequent healthcare contacts, cases would have only one

recorded diagnosis in their patient record. We do accept that

some true positive cases may have been excluded. In addition,

this criterion would have led to a degree of immortality bias, in

that patients were required to remain registered within the

CPRD Aurum database long enough for these two diagnoses to

be recorded. To test our base definition we ran a series of

Table 1 Derivation of the 2018 point prevalent population with prurigo nodularis from the Clinical Practice Research Datalink (CPRD) Aurum

database

Patients included, n (%)a Patients excluded, n (%)a

All patients registered in CPRD 42 108 395 –
Acceptable CPRD status 34 266 984 (81�4) 7 841 411 (18�6)
Patient registered at primary care practice in England 34 169 199 (99�7) 97 785 (0�3)
Patient eligible for HES/ONS linkage 21 264 007 (62�2) 12 905 192 (37�8)
Recorded diagnosis of prurigo nodularisb 11 656 (0�1) 21 252 351 (99�9)
Diagnoses recorded prior to/on 30 June 2018 10 076 (86�4) 1580 (13�6)
Patient currently registered on 30 June 2018 5852 (58�1) 4224 (41�9)
Patient has subsequent, confirmatory diagnosis 2743 (46�9) 3109 (53�1)

HES, Hospital Episode Statistics; ONS, Office for National Statistics. aPercentages refer to patients included/excluded from the preceding step.
bDiagnosis of prurigo nodularis in either the Aurum or HES datasets.

� 2022 The Authors. British Journal of Dermatology
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sensitivity analyses that: (i) relaxed the criteria for multiple

diagnoses and (ii) restricted the inclusion criteria to those cases

with a diagnosis within either 4 years or 10 years of the mid-

point prevalence date. This created a range of estimates from

2�24 to 6�98 per 10 000 population.

It is difficult to compare our estimates with estimates from

other studies owing to differences in case definition and

denominator populations. A German study reported a preva-

lence of prurigo nodularis of 11�1 per 10 000 people;12 how-

ever, this was based on only one required recorded diagnosis

Fig 1 Estimated prevalence of prurigo nodularis per 10 000 population in the Clinical Practice Research Datalink Aurum Database 2018.Age

ranges are provided in years.

Table 2 Estimated cases of prurigo nodularis in England 2018 extrapolated from the Clinical Practice Research Datalink (CPRD) Aurum database

Age, years

CPRD derived prevalence
per 10 000a

ONS 2018 midpoint population
estimates21

Extrapolated prurigo nodularis cases for
England

Male sex Female sex Male sex Female sex Male sex Female sex Total

0–14 0�19 0�10 5 225 139 4 966 950 101 50 152
15–24 0�50 0�68 3 380 438 3 197 657 170 219 389

25–34 0�78 1�14 3 833 674 3 775 689 301 432 733
35–44 1�26 2�00 3 549 307 3 598 632 448 718 1167

45–54 1�99 4�56 3 766 221 3 857 052 751 1760 2510
55–64 4�52 7�99 3 336 851 3 445 635 1509 2752 4260

65–74 7�24 9�20 2 682 950 2 893 116 1943 2662 4604
75–84 9�24 10�52 1 536 167 1 844 432 1420 1940 3360

≥ 85 11�57 13�76 517 084 879 967 598 1211 1809
Total 0�19 0�10 27 827 831 28 459 130 7058 11 413 18 471

ONS, Office for National Statistics. aDiagnoses selected from the CPRD Aurum dataset linked to Hospital Episode Statistics admitted patient

care.

� 2022 The Authors. British Journal of Dermatology
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of prurigo nodularis and may thus have included exploratory

cases, which would inflate the prevalence estimate. Two stud-

ies with cases selected from hospital settings have reported

considerably lower prevalence figures. A Polish study reported

figures of 0�65 and 0�93 per 10 000 depending on the granu-

larity of the coding used in the case definition.10 Similarly, a

study based in Britany, France reported a prevalence of 0�8
per 10 000.11 While it is likely that patients with prurigo

nodularis will be seen in a secondary care setting, both of

these studies had only relatively short study durations and thus

may have omitted existing, older and less severe cases that

were largely managed within primary care.

In the USA,8 a study restricted to those aged 18–64 years

who had a diagnosis specifically for prurigo nodularis, preva-

lence was estimated at 7�2 per 10 000, but this study only

selected a distinct demographic from an insurance database,

which may not be generalizable to the population as a

whole. Another US study by St€ander et al.9 considered several

different data sources using both ICD-9-CM and ICD-10-CM

coding systems to estimate a prevalence range between 3�7
and 4�4 per 10 000 in broadly representative populations,

and 14�8 per 10 000 in a nonrepresentative elderly popula-

tion. Of these estimates, the most representative was that of

4�4 per 10 000, as this was based on the Symphony Health

database, which has coverage of approximately 85% of the

US population and is broadly similar to our estimate of 3�27
per 10 000.

This study confirms the classification of prurigo nodularis as

a rare condition attributed by NORD6 and GARD.7 In the

USA, conditions are considered rare if they impact 200 000

people at any given time. From the study by St€ander et al.,9

the estimated prevalence of 4�4 per 10 000 would equate to

144 000 cases of prurigo nodularis in the USA based on an

estimated population of 330 000 000; our estimate would

equate to 108 000 cases, while our range from the sensitivity

analysis would be between 73 800 and 230 400. Differences

in age, sex and ethnic characteristics between the English and

US populations should be considered in making this crude

extrapolation.

The demographic profile of our population at incident diag-

nosis was broadly similar to that of other studies of prurigo

nodularis, which have also reported a mean age of ~60 years

and a female : male ratio of approximately 60 : 40.5,23 We

also report relatively high rates of comorbidity for this popu-

lation as did other previous studies. The prevalence of psychi-

atric comorbidity has been reported in other studies.24 We

observed that over one-third of patients had a history of

depression, and a similar proportion had a history of anxiety.

A retrospective analysis based on a US claims database

reported increased prevalence of mood disorders [odds ratio

(OR) 2�24, 95% CI 2�05–2�46] and anxiety (OR 1�93, 95%
CI 1�78–2�09) compared with matched controls. Increased

rates of hospitalization and increased length of stay for psychi-

atric conditions have also been reported for patients with

prurigo nodularis.25 Furthermore, the increased rate of depres-

sion appears to be higher than that observed for other comor-

bid dermatological conditions.12 However, it is not specified

whether these are independent comorbidities or whether they

are related to prurigo nodularis as an underlying factor. Thus,

the data have to be interpreted with caution.

The use of CPRD, with its large, representative coverage

from a unified healthcare system such as the NHS and specific

coding system, avoids many of the issues associated with the

prevalence studies described above. However, as with all ret-

rospective database analyses, there are limitations that should

be considered when interpreting results from this study.

While CPRD encompasses both primary and secondary health-

care sources, there are certain data gaps. Diagnosis data are

Fig 2 Sensitivity analysis of the estimated prevalence of prurigo nodularis per 10 000 population in the Clinical Practice Research Datalink Aurum

Database 2018.CI, confidence interval.
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available in the primary care and inpatient datasets but are not

available in the outpatient dataset where patients with prurigo

nodularis may be referred. However, for the large majority of

these patients, it is expected that diagnoses would filter into

the primary care system via clinic letters and enter the elec-

tronic record.

This study estimates, for the first time, the epidemiology of

prurigo nodularis in England. The reported prevalence of 3�27
per 10 000 population confirms prurigo nodularis as a rare

condition, as designated by GARD and NORD. The high

prevalence of comorbidity at index diagnosis of prurigo

nodularis may increase the complexity of management for

these patients.
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