Roles:

Shivani Shanmugasundaram: Team leader, research, PWV research

Rahul Madavaneri: Poster design, product research, market research 4
Mohit Gangi Reddy: Poster design, research, development cycle \'
Arthur Kwan: Illustrations, research, testing phase

Aarit Maheshwari: Technology lead, website, research

B RAIRDA

,-”' Rare Autoimmune Rheumatic Disease Alliance

Research and Pitch H /lea,ta Collection ]

Cyle Firth: Watch renders, research, feasibility section rersonalised RAIRDS Entegrated Smart Monitor The 1st step would be to conduct Provided that we have the backing of the NHS, we\
_ initial research (part of which we would be able to use their equipment in hospitals to
What are RAIRDs and Flare uPS?j‘ (LOur Proposall | 2 have already done) to hone our collect as much data as possible regarding symptoms
Rare autoimmune rheumatic diseases (RAIRDS) are a group of conditions 2 ShpegWeinen) disie golaielndy paice s Ulect Vellolls smartwatch-based solution whilst experienced by patients before flare-ups.
where the immune system attacks healthy tissues, causmg mﬂammahon Deldictelc D) e Dod) o Pictiet al [NEOming ildic [ B g 0 hablich W folndoEons of
eokine and damage across the bOdY JessK Another in a RAIRD patient, and approximately when it will ) our product, such as the basic watch We would use this data to confirm the trends we
thot causes, 2 “. OCcur. design, a mobile app to go along already believe to be true, such as subtle core body
~ EFach condition presents uniquely: <& »¢ HRITITE ] with the watch as well as the temperature increases seen with vasculitis that come
* lUpuUs can atleet many organs, Wit symptems (ke rashes faUgue and e dlgelEnns reqliifed o anace e Defiore e flale Up \Ne welle Nave experiefiece
HolE paln data collected by sensors. At this researchers in the field look at this data, as well as
« Scleroderma leads to thickened skin and scarring of internal organs, A preview to I . @ stage we will have made an initial train Al to help find patterns in the data we collect.
especially lungs and kidneys the PRISM s amie | Soen s e prototype of the wateh. J The larger our sample of RAIRDs patients, the more
e Raynaud's causes painful attacks of reduced blood flow to fingers and website! 1 likely this stage is to be successful. J

toes, often linked to other autoimmune diseases ( 4 “ E

» Vasculitis involves inflammation of blood vessels, leading to tissue " oller Uit Product Development
. Aneu>ysm fr%am blood vessel T%n;t%iiitgg?;g;ﬂ: i — (I\ACCrS%OH S During this stage, we will be using /G;?tware Developmentl\/ i
Over 170,000 people in the UK are affected by RAIRDs. There is currgr'?tr]lvatlo . core body temperatures MCU'in the base - ancgtft:ia\éi;ﬁeﬁio?ginj n;gd@edrto The 1st step would be to conduct initial "656®
no cure for RAIRDs and they can significantly impact patients’ quality of life - an elevated core collects and sends the ren ;/uchpas makﬁn 1 (part of which we have already done) to hone our
and life expectancy. body temperature data from Fhe watch to vv%tch %gré e htvvgei - smartwatch-based solution whilst trying to
nrecedes a fever which the person’s phone, Se %nd m%st, c wblh the folndoabion: of 0l pedhich, Ueh o
What are flare-ups? could directly cause a which is then sent - ortaiwgl) makgign i the basic watch design, a mobile app to go along
An autoimmune flare-up is a sudden worsening of disease symptoms or the flare-up, acting as a across the internet to measfrementé . acc%rate . with the watch as well as the algorithms required
appearance of new ones. These flares are often severe and can cause potential flare-up SEMVES L0 RN oUE e to analyse the data collected by sensors. At this
inflammation, which can affect many organs. Therefore, they can hugely indicator. calculations. : sroduct is reliable stage we will have made an initial prototype of the
disrupt patients’ daily activities. k ' watch.

The symptoms of autoimmune flare-ups can differ by the specific condition
but common ones include extreme fatigue, brain fog, depression,
heightened pain and anxiety.
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( Testing Phase } -

The testing of the wateh is erucial to ensure acclracy and reliability of the
flare-up prediction system. The aim is to maximise correct predictions while
minimising false results.

Study Design:

Accelerometer -

NG @ palichl an eciimabe @ Wilel Enese liee lps @EEllE Will niovilde e radermal & 1
relief, as the patient will not have to stress over when they might next A I ——
encounter a flare-up - taking away from the exhaustive unpredictability of '

. . T | Sensor - U ¢« 1000 patients with a single coneition (€.d. IUpUs) aie selected he sample
their disease. This improves overall wellbeing and .reducersw Qnﬁ gt Used to measure should reflect the typical gender ratio in RAIRDs: 80 - 90% women
Gallicg | Wlie palicnie declaics i Concllit o dockor PIOL 10 iicll are—upj Joo e G and PPG » Over 3 months, participants log daily symptoms, pain and stress. Weekly

changes in the ehecklips are conglicted

These will give readings

Why a Smartwatch? j electrical UV Sensor T el e g e — *When the watch predict a flare-up probability of >70%, it is treated as a
J conductance of  Exposure to a certain Rate Variability (HRV) and positive test
oot 3 clcole @c lecs Al ciltiel [0 - € Of et @cslanied (O ieal Hie the skin caused - amount of UV light WY, Reduced HRV could * The prediction of the watch will be compared to the diagnosis of
flare-up prediction, leaving patients to rely on symptom diaries or infrequent can be used t0 cayses lupus flare-ups. he an indicator for Lupus e rolegist LIsh@g @inical gccescpent ane InFlamrneioy [Marer. (c @
medical tests that fail to capture subtle day-to-day changes which can help measure stress. A device that could flare-ups. A high PWV is CRE EOR) | . |
scientists predict flare-ups more accurately. This is a major issue for those detect the amount of UV hvpothesised to be an » If the watch predicts a flare-up probability of >70% but no flare-up is
stirering from RAIRDS both micdically ane praetiealy. Adaitionally, @e ays in light the patient is indicator for a flare-up - diagnosed, it is a false positive. If a flare-up is diagnosed but the watch
recognising flare-ups can also lead to irreversible organ damage or worsening exposed to and notify linking this with all the predicts a probability <70%, it is a false negat{ve
Gl o Diodle (O the patient if they other predictors can help . Evaluation of Results: _ .
| | <hould seek shelter from brove this hypothesis * The results will be presented as a confusion matrix, measuring sensitivity
Ol preELICE nic s 10 ce@lcss tac=c pren cmc B dlleing pcop e e AeHiEe) the sun could prevent  Battery further. and specificity . _ .
fnele symptems real time, all 0 @ hen IRvasive siaikwaten [ls s d/so e lupus flare-ups. * The sensitivity and specificity will be plotted into a ROC curve to access the
€Ot clicetiie —ollitlen Deccllise Wiillst there < wlie Upfront eoct @] DlIViAg ke ﬁeasib"itﬂ performance, a nigher AUC [ndicates petter accuracy. The performance
smartwatch, it is still much cheaper than the medical care required by . would be considered satisfactory if AUC>0.7
patients during flare-ups which our device could help prevent - this is the Bdcee sole) on dlle phiees Of sElile dlolle SElisers ([10F aidelet (] Bl \ Ethical Considerations:
& Linique feature of the product, j « Informed consent must be obtained before data is collected from
L . Ssiser Cost participants and they must be fully aware of how the data is used
= e UV sensor ~£5 « Data privacy and security must be ensured, especially sensitive health data
Electrodermal conductivity sensor ~$3 « Psychological impact of false predictions should be considered, as they may
Pulse Wave Velocity | D . Temperature sensor ~£5 S e
/Puklse Wave Velocit g P HPE SEmeeT malls
y (PWV) measures how fast the pressure wave generated by
each heartbeat travels through the arteries. It may help detect early signs of ECG sensor ~£20 .
Vascllitis, caraiovaseular risk, or systemic inflammation in conaitions like 5S¢ Accelerometer ~£4 Product Implementatlonj\ -
(fibrosis of vessels), ANCA vasculitis (vascular wall damage), and SLE (early Microcontroller Unit (MCU) ~C5 The watch can be made available to all applicable patients under the NHS for a
atherosclerosis). Batter L850 subsidised fee such as £40. This will incur a loss but will ensure affordability for all
y RAIRDs patients. When working with the NHS, doctors can recommend the watch
The smartwatch will monitor health indicators continuously for around two This adds up to around £80. Adding the cost of assembly, straps, and any other to patients to promote implementation. After distribution, the success of the
months to learn the user’s personal flare-up patterns. After learning, it will miscellaneous factors, which should cost under £40, this would lead to a watch that flare-up prediction can be more accurately measured and to make back the loss
provide alerts when similar patterns reappear. The device also tracks PWV and costs around £120 which would be relatively economically feasible for the NHS and/or incurred and maybe even make a profit, the technology can be sold to other

flale Ups al@  WIth Usel cofnscht  eall eontrlpnlte Fo ere reseapeh an the private patients. The watch is modular and can be personalised to a specific condition, countries and companies for global distribution - the UK can serve as a
k link between PWV and vasculitis flare-ups. J k SO certain sensors can be taken out, making it cheaper. demonstration of the potential of the product.
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