Tutorial for testing Dr. Rachael
Introduction
Dr. Rachael is able to analyze symptoms associated with 600 rare diseases currently. Please, look at the
“rare diseases” tab for a full list. When asked to make suggestions, it takes all the conditions with
higher than a 5% probability (though we will take this threshold up to 10% in the future) and displays
them to the user. The user must click on the correct condition if known, or tick “none of the above” and
enter the correct diagnosis if known, prior to pressing “Save”.
According to a recent study by NORD, more than 40% of rare disease patients have been misdiagnosed
at least once on the way to a successful diagnosis so validating the diagnosis by investigating possible
other explanations for the identified symptoms is something that is useful and will also help us validate
Dr. Rachael’s performance in the first instance.

Step 1
First of all, go to our development site: www.rachaelrepp.org
You can chat with the general version of Rachael for a while and see what she is like. Her knowledge
base is approximately 100,000 words long.

Step 2
Select “Knowledge bases” → “Rare Diseases”A login page will appear

If this is your first time, you will need to register first. This is free and only done to assign a name to
your contributions and have a contact e-mail
The system currently runs in English, Spanish and French only. Please, select the correct language for
you.

Step 3
Once logged in, the main page will appear.

The memory knowledge base has three components: a general knowledge and personality knowledge
base, a general medicine knowledge base (which needs a fair amount of additions) and a knowledge
base of the most common symptoms associated to 600 of the rare diseases with the higher incidence,
though there are some special cases such as diseases that now have treatment and did not have a cure in
the past, and some diseases that were originally included for early testing purposes.

Step 4
We mostly developed the knowledge base using information from NORD and GARD so for testing
purposes, we suggest you avoid these sources but look for your own, the patients symptoms or obtain
some symptoms from other bibliographical sources. The “rare diseases” tab has a list of the rare
diseases we have considered so far. These are of three type: on the left hand side are the diseases that
Dr. Rachael currently is able to look out for, the middle column refers tot hose being considered
currently (empty) and the right hand side column includes the conditions that we have decided not to
include for a variety of reason; mostly that there are a number of rare diseases that are rare but actually
not hard to identify. Note you need to enter spelling and punctuation correctly.
Just as an example, Barth syndrome was chosen and typical symptoms are listed below, each was
entered sentence by sentence to the virtual assistant.











The child has heart problems
The child has arrhythmia.
The child suffers from shortness of breath.
The child has mouth ulcers.
The child has frequent infections.
The child has weak muscles.
There is curvature of the spine.
The child has a round face with prominent chin and full cheeks.
The child has some learning disability.
The child has large ears and deep set eyes.



A few points are worthy of mention here: The first comment is fine, a general medical
comment… but all the others are given because Dr. Rachael does not have enough comments
that are relevant… any relevant general comment suggestions are welcome!



The order and amount of symptoms matter, the more details you can put in the better… hence it
is important to be able to save a session and be able to come back to it and keep adding
symptoms.



Sometimes, the general knowledge module responds and the Dr. Rachael says something totally
irrelevant... it does not affect the results but just the interaction but clearly we need to work on
that.

At any time the user can press “suggested condition” and a results window will appear showing the
possible diseases being considered; currently including all those above a 10% probability.

Working out the probability is actually not straight forward. Currently, we are taking the probability to
be the number of matching symptoms divided by the average number of symptoms in our disease list
(21). There are some diseases that only have 6 symptoms… others have 25… so if we divided the
number by the total number of symptoms and say you had 3 symptoms.. you’d have a probability of
50% in the first case and 15% in the second… we found that dividing by the average gave us more
robust consistent results… we could multiply by the incidence of two diseases but… those statistics are
not very reliable and change a lot between countries… but may be we could just try in the near future;
we are currently compiling this list.

Another substantial problem is that there are families of only a few diseases that can be identified by
having just 3-4 certain symptoms… but there are some families of symptoms that are associated with
may be 200 diseases… so we are thinking of changing this calculation so that it shows all the diseases
that have more than a 10% probability by groups, but currently we are using 10%, which actually
makes that list very long at times. These are all the conditions the system considers could be potentially
associated with the symptoms provided.
If the correct disease is on the list, the user must click on it and it will be taken to the top of the
list which is the one saved; by default the disease with the highest probability is placed at the top.
If the system fails and the correct rare diseases is not on the list, then the user needs to tick the “none of
the above” box and enter the correct diagnosis in the space provided.
Failure can be due to a variety of reasons. Sometimes the sentences in Dr. Rachael’s knowledge base
need to be broken down into simpler sentences. Sometimes there may be some co-morbidity that means
the user entered symptoms that have nothing to do with the main condition but are caused by it or
simply happen to apply to the person for other reasons, etc. We are currently reviewing the rare
diseases knowledge base and are about half way though.
In order to get some indication of effectiveness of the system under different conditions, we distinguish
between carer, patient or specialist. So, before the “save” button is pressed, please click on the
appropriate buttons. Each sort of user might employ a different vocabulary and it may be Dr. Rachael is
sensitive to that; though she has a 35,000-words scientific dictionary available.
Also, it would be useful to know, in the cases where a patient’s actual symptoms are being described, if
the diagnosis being taken as correct was provided by a genetic test or after a clinical analysis.
A “reference” text space is provided for the user to enter a private code or ID number to enable the user
to identify the patient associated with the information later on, and privacy is respected.
Finally, the “save” button will add the result to our test database to which we will apply some data
science technique to try and help us identify errors, areas of improvement and the rate of successful
identification currently being obtained. Just as an indication, if only relevant symptoms are included,
the systems yielded a success rate of 75% and if at least half of the symptoms corresponded to the
underlying condition then a success rate of 50% has been obtained during the initial tests, which are
based on only 300 rare diseases. The results of each test are added and will appear in the database
window which you can see by pressing “diagnostics” in the upper menu:

The current conditions listing is shown below:

Step 5
If the user wishes to test a number of cases, the memory can be wiped clean and a new case
investigated by pressing the “new session” button. A second test run was done, this time in Spanish in a
case of tuberous sclerosis:













El niño tiene trastorno del espectro autista.
El niño tiene crecimientos que aparecen como manchas blancas en la retina.
El niño tiene problemas de comportamiento.
El niño tiene trastornos del sueño.
El niño tiene dolores de cabeza a menudo.
El niño tiene problemas de aprendizaje.
El niño tiene manchas de piel de color claro.
El niño tiene trastorno de hiperactividad.
El niño tiene protuberancias rojizas debajo y alrededor de las uñas.
El niño tiene tos y dificultad para respirar, especialmente con actividad física o ejercicio.
Han aparecido crecimientos faciales que se asemejan al acné.
El niño tiene anomalías en la piel.

Note that when you get “undefined” either there is a problem with processing the sentence, the
language detection or the system is down and you have to send me a message (Whatsapp:
+523339554580, skype: gallanzi) to pull it back up. Try a few sentences and if you keep getting
undefined it is because the system is down.

In this case, the correct diagnosis appears in second place with a probability of 30% against the
system’s favored diagnosis of one of the ectodermal dysplasias with 40%. So The user must click on
the correct diagnosis and this condition will be moved to the top position and this test run can then be
saved:

In order to test the system well, ideally users should choose a diseases randomly from the list and try
getting the symptoms from other Internet pages and entering these symptoms in using different words
and grammar.
Later on, we intend the user to also fill in a electronic medical record and the results of this initial step
will be entered first before the user describes the symptoms. Here is a draft of the page for entering the
electronic medical record:

We still need to finish linking to the associated MySQL database, ask the user to fill in the details and
may be choose relevant things and transfer them to Dr. Rachael up front before the person adds further
symptoms.

