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Phenotype Capture Tool – INTREPID PROJECT 

 
Please visit https://www.intrepidproject.info for further information about the INTREPID project. 

 
Background: 
 
Every individual genome harbours tens of thousands of genetic variants predicted to alter 
gene function, including multiple completely inactivated genes. This presents a substantial 
challenge for achieving molecular diagnosis which relies on functional validation of candidate 
variants. Use of Human Phenotype Ontology (HPO) data to compare individual patient 
phenotype to phenotypes with known genetic causation can aid variant prioritisation for 
functional assessment. The HPO platform is the basis of a number of algorithms that can be 
used to achieve diagnosis and identify novel disease-causing genes. The INTREPID project 
aims to evaluate the utility of specific HPO terms for distinguishing known PID disorders and 
predict diagnostic yield by HPO phenotype; identify HPO terms, such as autoimmunity, which 
are predictive of achieving any molecular PID diagnosis and test whether other terms or more 
detailed codes further improve prediction.  
 
What is HPO?  
https://hpo.jax.org 
 
HPO stands for Human Phenotype Ontology and it is a standardized vocabulary of phenotypic 
abnormalities encountered in human diseases. It contains over 13,000 terms. Each term 

describes a phenotypic abnormality and has a unique ID, such as HP:0410018. 
 
Terms may be general or more specific, for example:  

General: Liver abnormality [HP:0001392];  
Specific: Nodular regenerative hyperplasia of liver [HP:0011956]. 
 

Each term is also assigned to one of the subontologies:  

• Clinical modifier: e.g. the speed of progression, triggering factors, location or severity. 
It includes terms such as episodic, bilateral, mild, triggered by vaccination. 

• Clinical course: chronic, acute, prolonged, stable. 

• Frequency: frequent, occasional. 
 

https://www.intrepidproject.info/
https://hpo.jax.org/


 

 

INTREPID Phenotype Capture Tools (PCT) Instructions v2.1 22Jun2022 

 
 
 
 
Capturing phenotype information: 
 
Phenotype capture tool (PCT):  
 
In order to collect detailed phenotypic information, the default method of data collection on 
patients with primary immunodeficiency recruited to the NIHR BioResource Rare Diseases 
study is the web-based PCT https://phenocapture.intrepidproject.info/login.php. The tool will 

Figure 1 
Plot of terms in the HPO tree. In dark blue 
are terms annotated in a phenotypic profile; 
in grey are the ancestors/parent terms, and 
in   light blue are the descendants/children 
terms 

https://phenocapture.intrepidproject.info/login.php
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allow recruiting centres to easily include, view and edit phenotype data and will be used 
instead of the paper NIHR BioResource CRF form.  
 
Each recruiting centre should appoint staff members who will be given access to the PCT. 
In order to set up a PCT account, the following information should be sent to Stewart Fuller 
(sf700@cam.ac.uk): 

• Full name 

• Work email address. This email address will be used for login into the PCT and a 
password will be sent to this address. Passwords must not be shared with anyone and 
must be kept safe. Users can not change their password directly. It can be done upon 
request with due diligence (contact Stewart Fuller: sf700@cam.ac.uk)  

• Site affiliation as indicated by site code used on the NIHR BioResource Rare Diseases 
study sample linkage form e.g. RAL01 is the site code for the Royal Free Hospital.  
A full list of site codes for the Rare Disease study Cohort (RDC) can be found at  
https://bioresource.nihr.ac.uk/recruiters/site-codes/ 

 
How to enter data into the PCT:  
 
1. Once you have a username (your work email address) and a password (that will be sent 

to your work email address)  log in to the  PCT: 
https://phenocapture.intrepidproject.info/login.php 
 

 
 

 
2. Enter the patient ID in the assigned box and click “Create new patient record” (figure 2). 

For participants newly recruited to the NIHR BioResource Rare Diseases study the patient 
ID is the number on the barcodes used to label the paperwork and blood tubes. It has an 
alphanumeric format e.g. K012345A (K followed by 6 numbers and a letter). For patients 
recruited prior to 2018 the patient ID follows a different format e.g. RGT000123A (3 letter 
site code followed by 6 numbers and a letter).  
 

Figure 2 
Logging in to the PCT 

mailto:sf700@cam.ac.uk
https://phenocapture.intrepidproject.info/login.php
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3. Adding HPO terms: 
 

a. Before you start adding HPO terms, please read through the “Guidance” 
instructions on the PCT page (figure 3).  

Figure 2  
Creating a new patient record 
Figure 2  
Creating a new patient record 
Figure 3  
Creating a new patient record 
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Figure 4 Guidance on what information to enter in to the PCT 
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b. Start typing the phenotypic abnormality you want to add in the “Add HPO terms” 
box and a drop-down list with suggested HPO terms will appear (figure 4).  

 

 

Figure 5 Entering HPO terms in to the PCT 
 

c. The HPO terms entered by clinicians or researchers can influence the results 
of the statistical analysis, so it is important to choose all relevant terms: 
 

• Enter HPO terms for all major phenotypic abnormalities 

• For each phenotype, choose the most specific term possible 

• Before selecting a term, examine any of the more specific terms contained 

• You do not need to choose both parent (general) and child (more specific) 
terms, always choose the most specific (child) term. Once an HPO term 
has been selected, all the ancestor (parent terms) are implicitly annotated 
as well.  

• Choose terms thought to be pathological or unusual e.g. “aneurysm” is a 
vascular complication rarely seen in other PID, but highly predictive of 
STAT-1 gain-of-function mutations when combined with chronic 
mucocutaneous candidiasis. 

• Use your judgment in entering HPO terms  
 

d. Choose the most appropriate/specific HPO term and click “add”. The added 
terms will appear as a list. 
 

e. Continue this process until you have a complete list of terms for your patient. 
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f. To remove an added HPO term, click on “Remove” (figure 5).   
 

 
 

Consider the following to avoid missing the inclusion of important information:  
 

Considerations Examples of HPO terms 

Respiratory: 
1. Does the patient have recurrent or chronic 

respiratory tract infections? 
2. Are there any signs of inflammatory lung 

disease?  
3. Is the disease progressive?  
4. Please include radiological/histological chest 

abnormalities whenever available 
5. Does the patient have GLILD? Choose 

“yes”/“no” on the respective box 

- Recurrent sinusitis 
- Chronic sinusitis 
- Asthma 
- Recurrent lower respiratory tract 

infections.  
- Nodular pattern on pulmonary HRCT 
- Bronchiectasis 
- Reticular pattern on pulmonary HRCT 
- Mosaic attenuation pattern on 

pulmonary HRCT 
- Pulmonary interstitial lymphocyte 

infiltration 
- Follicular bronchiolitis 
- Progressive pulmonary function 

impairment 
 

Gastrointestinal: 
1. Does the patient have recurrent or chronic 

infections of the gastrointestinal tract?  
2. Is there inflammation of the gastrointestinal 

tract? 
3. Please include radiological/histological 

abnormalities whenever available.  

- Recurrent gastroenteritis 
- Chronic diarrhea 
- Intermittent diarrhea 
- Frequent Giardia lamblia infestation 
- Severe norovirus infection 
- Colitis 
- Chronic colitis 
- Crohn’s disease 
- Intestinal lymphoid nodular 

hyperplasia 
- Chronic atrophic gastritis 
- Esophagitis  
- Villous atrophy 

Abnormalities of the liver: - Hepatic granulomatosis 

Figure 6 Removing HPO terms 
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- Nodular regenerative hyperplasia of 
liver 

- Elevated hepatic transaminase 
- Portal hypertension  

Organomegaly: - Splenomegaly 
- Hepatosplenomegaly 
- Hepatomegaly 

Does the patient have any signs of lympho-
proliferation? 
 

- Lymphadenopathy  
- Follicular hyperplasia 
- Chronic non-infectious 

lymphadenopathy 

Skin/hair and nails: 
1. Does the patient have skin Infections?  
2. Are there any signs of Inflammation or 

autoimmunity in the skin 

- Warts 
- Disseminated cutaneous warts 
- Folliculitis 
- Psoriasiform dermatitis 
- Eczema 
- Vasculitis in the skin 
- Telangiectasia 
- Vitiligo 
- Nail dystrophy 
- Fine hair 
- Sparse hair 
- Onychomycosis 

Does the patient have any other abnormal infection 
history? 

- Hashimoto thyroiditis 
- Autoimmune thrombocytopenia 
- Systemic lupus erythematosus 
- Autoimmune haemolytic anemia 
- Neutropenia in presence of anti-

neutrophil antibodies 
- Stomatitis 
- Type I diabetes mellitus 

Does the patient have abnormal vaccine reaction? - Post-vaccination measles 
- Post-vaccination polio 
- Disseminated infection with live 

vaccine virus 
- Complete or near-complete absence 

of specific antibody response to 
unconjugated pneumococcus vaccine 

- Partial absence of specific antibody 
response to tetanus vaccine 

- Complete or near-complete absence 
of specific antibody response to 
Haemophilus influenzae type b (Hib) 
vaccine. 

History of malignancies? - Gastric lymphoma 
- T-cell lymphoma 
- B-cell lymphoma 
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- Adenocarcinoma of the large intestine 

Any other relevant clinical features? - Hemophagocytosis 
- Ocular albinism 
- Vitamin B12 deficiency 
- Coarse facial features 
- Seizures 
- Cognitive impairment 
- Microcephaly 
- Short stature 
- Bird-like facies 
- Hypertelorism 

A limited number of immunology tests are specifically 
requested (see below under ‘Important 
Considerations’). Record other abnormal immunology 
test results, such as complement function tests, ANA, 
neutrophil oxidative burst 

- Decreased serum complement C4 
- Partial functional complement factor 

D deficiency 
- Decreased lymphocyte apoptosis 
- Decreased proportion of CD4-positive 

helper T cells 
- Decreased proportion of class-

switched memory B cells 
- Antinuclear antibody positivity 
- Impaired oxidative burst 

Include results of routine pathology and imaging, 
such as CT scans and biopsies taken 

- Lymphocytic infiltration of the 
colorectal mucosa 

- Ground-glass opacification on 
pulmonary HRCT 

- Myeloid maturation arrest 

 
Other important considerations:  
 

• The PCT includes synonyms i.e. different HPO terms have the same ID. For example, 
“Recurrent chest infections” is a synonym of “Recurrent lower respiratory tract 
infections” and both have the same ID (HP:0002783). Either term is acceptable. In 
case a parent and a child term are both added, the most general term will be ignored 
and excluded from the list as it is redundant.  

• Try to be as specific as you can. Choose terms with its modifiers whenever possible 
e.g. choose “Chronic sinusitis” over “Sinusitis”, “Intermittent diarrhea” over “Diarrhea”, 
“Autoimmune thrombocytopenia” over “Thrombocytopenia” 

• Include all relevant phenotypic abnormalities present in the participant. 

• If a relevant phenotypic abnormality cannot be found as an HPO term use the “Other 
information” free text box to report these. Features such as “Chronic norovirus 
infection”, “Chronic Giardiasis”, “Campylobacter infection”, for example, do not exist as 
HPO terms.  

 
4. Under “Add other information” (see figure 6), enter the following information: 

  
o “Family ID”: This is the participant ID of the proband. This ID is required to be able 

to link members of the same family together e.g. if a family of three (proband 
K000123A, mother K000124B and brother K000125C) is recruited they will all 
have the family ID K000123A. 
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Figure 7 Other information to be added to the PCT 
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o “Sex” 
 

o “Year of birth”  
 

o “Affected”: if the participant is affected (proband) or not (healthy family member) 
 

o “Diagnosis”: choose the most appropriate from the drop-down list: 
- SCID 
- CID 
- Antibody defect 
- Vasculitis 
- Haemophagocytosis 
- Immune dysregulation 
- Complement defect 
- Phagocyte disorder incl. severe neutropenia 
- Severe autoinflammatory syndrome 
- Mycobacterial susceptibility syndrome 
- Viral susceptibility syndrome 
- Fungal susceptibility syndrome 
- Undefined 

 
o “GLILD”: select “Yes” or “No” if the patient had been diagnosed with GLILD or not 
 
o “Paediatric case”: select “Yes” or “No” from the drop-down list. If WGS was done 

in adulthood it is not a paediatric case, even if symptoms have started in childhood. 
 
o “On Ig replacement”: Select “Yes” or “No” if the patient is receiving Ig replacement 

therapy or not. 
 
o “Baseline or pre-Ig replacement IgG”: insert IgG levels before starting Ig 

replacement therapy or baseline IgG levels if the patient is not on Ig replacement. 
If results are not available include a comment in the “Other information” free text 
box. 

 
o Include the respective values for IgA, IgM and IgE. Report the latest results 

available 
 
o Include cell count numbers for CD3, CD4, CD8, B cells and NK cells. Report the 

latest results available.  
Attention: Values should be recorded as cells/microliter (µL).  
Some results might be reported in different units, such as x106 cells/L (which is 
the same as cells/µL and should be entered into the form as it is) or x109/L (multiply 
such values by 1000 before entering into the form) 

 
o For paediatric participants, do not enter numerical cell count values because 

normal ranges vary according to age. Instead, use HPO terms to denote numeric 
abnormalities. Examples of HPO terms: 

- Reduced natural killer cell count 
- Decreased proportion of CD4-positive helper T cells 
- Decreased circulating IgG level 
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o “T-cell proliferation to PHA”: choose “Abnormal” or “Normal”. If T-cell proliferation 
was tested to CD3 or CD3/CD28, include results in the free text boxes below 
(“normal immunology test results” or “other immunology test results”). 

 
o “On immunosuppression at the time of laboratory testing?”: choose “Yes” or “No” 

if the patient was/was not on immunosuppression at the time of the laboratory 
results reported above. 

 
o “Normal immunology test results”: report ANY other immunology tests with  normal 

results that were performed for the participant. 
 
o “Other immunology test results not available in HPO above”: report ANY other 

immunology test results that are abnormal and not available as an HPO term. 
 
o “Consanguinity”: choose “Yes” or “No” if there is history of consanguinity for the 

participant 
 
o “Family history”: report if there are other cases in the family and/or if there is DNA 

available for other family members. 
 
o “Diagnosis gene”: report gene mutation in HGNC gene symbol 
 
o “Causal role of gene”: choose “known” if the identified gene variant is proven (i.e. 

a known pathogenic variant or a new variant with functional validation), to be the 
cause of the phenotypic abnormalities or “suspected” if the gene variant has not 
previously been described or functionally validated. 

 
o “Other information”: report any other information considered to be important and 

not already covered by the HPO terms or included above. 
 

5. Once data entry is complete, click on “Save” to save the participants’ record. The 
information entered will be lost if “Save” is not clicked. Edits can be made to a record at 
any time e.g. when a new phenotype presents or when lab test results are available by 
accessing the patient record again. To search for a participant record in the PCT, press 
“Control + F” (or “Command + F” on a Mac), enter the patient’s ID and press “Enter”. 

 
IMPORTANT: After creating a participant record there is a 2-week window to enter all 
relevant information. After 2 weeks the patient record will be deemed to be complete and 
the information will be sent to the NIHR-BioResource. This step replaces sites sending 
the paper CRF to the NIHR BioResource. 
 

 
 
 
 

 
 
 


