Communicable Diseases in Global Health. TB Or N Ot TB? Pros of our Proposal
®

Global health focuses on improving healthcare worldwide and emphasises the Our idea is similar to a COVID test which
: : : : Can be reduced through .

need for medical support for displaced populations, whose health needs are often . Enviromental , e . [produced 61g of CO and 17g of plastic in

multiple and complex. In particular, communicable diseases, are common, Our Pl‘Op osal: TB Self Test Kits | .Te.st Wlndov?r-. methods depicted in ‘Figure 6 total.

frequent and often fatal due to the overpopulated living conditions in refugee Red line indicates positive result. Pamflet in kit are universal 2

camps, and lack of immediately available healthcare. This constitutes a global er have glesigngd s.elf—tes.ting TB kits, which will test for both latent and active TB, 4\ . Our oroduct is not intrusiv.e Refugees may have a language barrier.

health threat. this slots into priority 3 (diagnosis) of the WHO plan. - | Ethical P . ' Traumatized individuals might find the
” Treatment provided to upset test overwhelming and refuse

Why we chose to focus on TB: This model has been inspired by COVID-19 kits. P ‘ individuals. 5 '

Tuberculosis (TB) is one of the most widespread communicable diseases with 1.3 Test Strip- -~ 0 - ,

million deaths in 2022, according to WHO, as it can be easily transmitted. Over The test will be found in kits named “TB Self Test Kits' for clarity and recognition. Streamline TB treatment.

Patient blood goes here' s Test works with pre-existing

TB diagnostic techniques
Medical devices are easily

90% of TB infections and deaths occur in developing countries, in 2006 there were
over 32 million displaced people and refugees with 85% of them originating from
countries with high TB burdens. Meaning it increases the risk and the proportion

Tests for both latent and active TB.
Risk of blood infection.

Health and
medical

These kits will be given to refugee camps, and used in on-camp test centres. These

kits will also be used by refugees and migrants coming into the UK. .
s W " yretug ' he 1 Control Window-

: 0N stored at room temperature.
RPcople atiected InfEiEEER , . . Red line is indictative of test _ . P
The Science Behind Our Proposal: o T validity. Lightweight and more cost
The WHO has formed an o evalance of TH Figure 4: Shows a diagram of our prototype effective compared to other
‘End TB strategy’ with the N Key features: tests. Monoclonal antibodies are quite costl
goal to reduc egrl}“]B 1 Antigen: ESAT-6. This protein is highly immunogenic, it can provoke an immune response. Economic X-Ray tests are of greater to manufacture ! y
50 Monoclonal Antibody: A single clone of B cells which would bind to a specific part of the ESAT-6 protein and can be easily synthesised. Y '

cost than our proposal. Transporting kits may be costly.
Reduced healthcare
professional involvement.

incidence by 80% and
decrease TB deaths by
90%. This is partly in

~J
—

Antibody: The ESAT-6 antibody would be able to recognise the multiple epitopes on the ESAT-6 antigen.

ESAT-6 is injected

Lateral Flow Assay (LFA) using Monoclonal
into the mouse.

Positive TB Result Per 100000
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response to the high TB q Antibodies: o ¥ Figure 11: This table evaluates our proposal against the factors listed to understand its limitations and benefits.
burden among refugees Mouse produces 1) The blood is washed over the strip and moved by ® S |
and migrants ranging ESAT- 6 antibodies. capillary action to the test window where if the Changes to Minimise Enviromental impacts based of COVID tests
Germany UK 2 |
from 19 to 754 cases - These are combined complementary antibody is present it will bind to the -
. : . Public Refugee/migrants Wlth m eloma Cells . . . Baseline
within a population of my . antigens bound to the strip. B
100,000 individuals ina  Figure - Graph ComPaT;’{lg TB cases in migrants/ refugees in forming hy.brldoma 2) A monoclonal antibody in the test region binds to a hg et communal bine inctead of waste bage
disaster setting. T Zeuz' I—berld(c)ima cells complementary antibody that is already bound to the
ivide to produce i i
In disaster scenarios, health systems collapse exacerbating the need for targeted Honoclo r? Al ANGEEn O the.strlp Fhat has the ﬂuore::sce.nt dye m m Package test insingle fol pouch
L : : attached, causing a line to appear. Indicating a
resources that limit the spread of communicable diseases. Inadequate TB antibodies specific to -
detection and diagnosis in these areas means that TB remains a global health ESAT-6 positive result. | | | , - . , feduce size ofthe Instructions
concern | 3) The control window has the antibody-antigen ~ Figure 6: Original diagram showing
= What is TB? | o complex bound to the dye. The monoclonal antibody the mechanism of the LFA. Remove cardboard sleeve
fim A e L e I Figure 5: The process used to form monoclonal antibodies bound to the control strip forms a positive test line, if
that most often affects the jor our testing kits not the test is invalid and another will be sent out to nerease packsfrom seven o ten fest
lungs. It is caused by . . . the refugee. ot o
Mycobacterium TB. It Dlagnosuc trials B
spreads through the air Before clinical trials, diagnostic trials take place. This is when you study or compare procedures, therefore our LFA test would be analysed in a ‘@”””"“”‘“@D 0% 20% 40% 60% 80% 100%
when infected people cough, labratory for its specificity and sensitivity in comparison to the gold standard tests currently being used to diagnose active and latent TB. Plastic Waste  ® CO, emissions

Figure 7: Syringe indicating

sneeze or spit. TBis ~ Diagnostic trials is one of the three pillars of the WHO established end TB strategy. : . S
Diagnostic Trialling.

This graph shows the environmental impact of COVID tests and how different protocols
reduced the plastic waste and carbon dioxide emissions. We would aim to use these findings
against our proposal design to minimise the environmental impact of our Kkits.

preventable and curable.

Clinical trials

After this concludes, clinical trials are conducted in a series of phases. Each phase has a different purpose and helps researchers answer different questions. Such as the
accuracy or optimum wait time for our test. There is no phase I or II as there is no need for anything to be tested on tissues or animals. The trials will not exceed 18 months. ' Figure 12: This graph shows different alternatives.to how the test is currently desiged, to make

Phase VI trials: it more environmentally friendly.
After it is approved by

the MHRA and made

available to all,

5-10% of people infected with TB
eventually get symptoms and develop
Figure 2: Original diagram of TB lung TB disease. Those who are infected but

do not display symptoms aren't contagious and are known as latent. Certain = hase IIT trials:
conditions can increase a person’s risk for TB disease: Such as diabetes, human ~ Researchers will test the

immunodeficiency virus (HIV), Acquired immunodeficiency syndrome (AIDS), being kit on a small group of
malnourished or tobacco use.  People (20-80). The

Phase V trials:

Testing continues on
large groups of people
(1,000-3,000)

Phase 1V trials:

Testing begins on a larger
group of people (100-
300) some infected with

Prevalence: Available to buy Social Me?,dia:. Posts on TB
from local pharmacies, and and its risks and
used within GP’s as the first (> symptoms, as well as the -

Dcvoncas purpose is to study the TB and some not. confirming its researchers track its e e use of the treatment.
Seeking out medical attention for symptoms such as a prolonged cough, a fever treatment’s safety. A Someone who is infected effectiveness on a Phase V safety. and ' ” ” 1” k/ Social i
and unexplained weight loss. feasibility study is also with TB should show a e T mass scale and make 6 months effectiveness m.the Acceptability
All high risk individuals getting tested for TB. conducted to ensure self Phase Il positive result. The test's 4 months sure the 15 minute gemerzl oo, Phase VI , in the UK . »
If prescribed treatment to prevent TB, complete the full course. testing can be done. 2months  safety will be further waiting time found in 6 months Advertisements: On M ’w
Anyone who has TB should practise good hand hygiene such as, wearing a mask, monitored. phase IV is accurate.  Figure 8: Infographic describing clinical trials ERDased on how to () Education: Adding TB to tH® national
covering your mouth and nose when coughing or sneezing, and disposing of used c Individual A liSe the test. curriculum to increase awareness.
tissues properly. Triage system , Individual recieves medical e e What 1s the future of the proposal?
Treatment: .Individual ( treatment NO Refugee Camp
TB is treated with antibiotics. Treatment is recommended for both TB infection 7 dirdel Medically Unstable J 1. Implemented into one refugee camp.
and disease. To be effective, these medications need to be taken daily for 4-6 Enters Refugee «— N 2. Implemented to refugee camps on a national scale
months. _ Camp Me;?f;‘l’lidgi‘;ble BN 8 lesting M ol NO  Immune 3. Given to those at high risk e.g immunosuppressed, asthmatics and the elderly.
Methods of diagnosis already used ’ Centre S > IS.O.latiOI.l — X-R ay —> Positive Boost Pack 4. Further development of the science behind this test so the Mycobacterium TB bacillary
A symptomatic patient will be assessed with respiratory and lymph node Figure 9: Flowchart of Triage System YES Kt r Result? Treatment — Load Foil be deFected, indic.ating if the patient ha§ late.nt or a.ctive 1B.
examinations. ~ ’ VES 5. Used in hospitals as the first test for TB as a quick diagnosis.

= S . 6. App to self-report the results, so the data feeds directly into a central patient medical

Cl;rrently, due tO thte laCk Of EiCCGSS tO Xl-l"ayg ln HOW Wil]. it be accessed? Figure IOMtyPB Of teSt 'inStr’M’CtionS record System to Support treatment and Surveillance.
;fiéllgf’secgggapﬁfflg‘; i o MR (ZIEaB;{;eThe - > “Disasters reduce the delivery of health services by negatively affecting the - >b‘) - References:
smears are stained using the Ziehl-Neelsen > xR infrastructure of health facilities in the affected areas.” Cg/\\ | Key features of our long term solution:

method. Any TB suspect with two positive smears Transport: i e Simple to use with reduced patient-doctor interactions. @ S 80 e @

is a TB patient. . With factories placed strategically, kits should be mass transported to refugee e Prevents in-person contact with other patients. e AR AN S Sy
B3 camps and airports in the UK with ease. : 4, Smear blood on e Can work alongside /within already formed TB protocols. gty o
This differs from the methods used on the general | 1. Wash Hands 2. Apply alcohol wipe 3. Use Lancet == o o1y, <y to transport i R g
population where tests like X-rays, Computed Manufacturing: T e - Mt R e, L e et s
tomography (CT) scans andsUltra Sounds (US) f Our test will be manufactured under the same umbrella of second party B / LCD = JI . L9 o TR @
are used along with mucus samples and biopsies  Figure 3: Drawing of T8 lungs in X-ray test. companies the NHS uses for equipment. There will be a factory within the UK y | o Negative result Sabaa.Qalsar (31910gy , e (Biology, SR L B
jLl e egenissue. ' alongside factories acquired in areas with proximity to refugee camps with I I ).].n ghemistry, English): G eorraphy)
A method to diagnose latent TB is tuberculin skin testing where tuberculin is g “ P y g P . - = m --> Team Leader, --> Biology Researcher.
injected into patienFs foregrm. A red l}lmp indi.cates a positiv;: test. | TB prevelance. Such as Germany and Turkey. = P(OSSG rgﬁ Organisation and support.  Lara Robinson (Chemistry, Further
fagRECE e dlagnOOSIS BiSInOgE Dllsacilvanta%c.as RS t0d In Camp Patient Access: In UK Patient Access: 5. Clean and dress cut 6. Wait 15 min for resyle 7 19€ntify result, tell supervisors, 8. Dispose all Anvi O'Shaughnessy (Biology, Maths, Physics):
* Accurate results - SOé.Of pulmonary TB a rez y used. : £ i ° ‘Testing centre’ set up in camps, e Kits handed to individual ' | no line = void result, repeat test materials in ziplock Mathematics, Musie); --> Team Statiscition and
o . . .
cases alte sputum POS}the- | ;:lcurate resu tls) take se\;eré 1'613’?- its size determined by camp alongside regular facilities InCllleE(S:ét . Test WARNING: --> Researcher, poster layout. Researcher, Title credit. f
e Can be' implemented into disaster e There may.notl ? room C}’lr 1Isolation population. provided. . Silall packet of hand wash  ° Instruction Manual ~ Lancet causes pain and will release blood, Keira Williams (Biology, Leila Soderback (Art, Mathematics,
Seenarl(.)s. | tents .01” S.llltab. e ap benc Space. 1 medhes velmines per 25 « Alcohol wipe . IZ)ip lock bag ensure sterile environment to prevent blood Chemistry, Mathematics): Chemistry): W a ‘ d e g rave
et ST L egsﬂy transhOtCow Exammatlor.l i 0 RS : patients, for support with kit use » Cotton Swab R infection. --> Science Researcher, --> Artist, all drawings and design.
e Less training needed to implement tests.  always possible and requires trained ’ I School
and to record results. poster layout.

staff.



