How Can Technology Help To Cure Sickle Cell Disease ?
What is sickle cell?
❖ Sickle cell disease is a group of inherited red blood cell disorders.The condition is caused by a
mutation of a single base in the DNA sequence encoding one of the subunits of haemoglobin.
❖ This is due to the body producing haemoglobin S which is an abnormal Healthy red blood cells
become sickled into a c-shape and are hard and sticky and so when they travel through small
blood vessels , they get stuck and clog blood flow
❖ The sickle cells die early ( only live for 10 to 20 days )which inevitably causes a shortage of
blood cells which leads to anaemia
Who does it mainly affect ?
❖ The inherited disease mainly affects those of African or Caribbean descent
❖ Approximately 300 babies are born in the UK with sickle cell each year
❖ Approximately 15,000 people In the UK have sickle cell disorder
What are the symptoms of sickle cell ?
❖ Painful episodes called sickle cell crises, which can
be severe and last up to a week
❖ Increased vulnerability to infection
❖ Multiple organ failure
❖ Stroke: sickled-shaped cells can block small vessels
in the brain causing a stroke
❖ Anaemia (where red blood cells cannot carry enough
oxygen around the body ), which can cause tiredness
and shortness of breath
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What are the new technologies being developed to combat this genetic disease ?
❖ CRISPR is a technology that is used to alter genes which is done in 2 stages :
• Step 1 - This is done by removing a patient’s blood stem cells and in the lab , and
proceeding to disable a genetic switch called BCL11A which is responsible for stopping
the production of the fetal form of haemoglobin
• Step 2-The patient then receives chemotherapy to wipe out their faulty RBC’s and the
altered stem cells are infused.The fetal gene is now active and so is able to replace some
of the flawed adult haemoglobin and any blocks remaining from sticky polymers of
RBC’s
❖ Boston’s children hospital have achieved this goal in six sickle cell patients treated for at least
six months and are able to make sufficiently high levels of fetal haemoglobin and no longer
have sickle cell crises. They include a teenager who can now go swimming without pain, and a
young man who once needed transfusions but has gone without them for nearly 2.5 years.

The Truth About the Maternal Mortality Rate
It is not an unknown fact that pregnancy, and especially giving birth, can be an extremely
dangerous process for a woman to go through. The maternal mortality rate in 2015-2017 is
estimated to be around 9.19 deaths per 100,000 maternities. However, when we look further into
the facts, we see a larger disparity within these numbers.
The seventh annual report by the MBRRACE-UK (Mothers and Babies: Reducing Risk through
Audits and Confidential Enquiries) says that while pregnancy is still “very safe” in the UK, there is
still a huge disparity between the maternal mortality rates in different ethnic backgrounds.
The report states that in 2016-2018 that 547 women died during or up to a year after pregnancy
from causes associated with their pregnancy, this is out of the 2.2 million women who gave birth
during that time. In that period 34 Black women died in every 100,000, compared with 15 Asian
women in every 100,000, and 8 White women died among every 100,000.
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Marian Knight, lead author of MBRRACE-UK and professor of maternal and child population
health at the University of Oxford lamented that this was “unacceptable”, concluding that “Systemic
biases prevent women with complex and multiple problems receiving the care they need.” and that
to improve these statistics there would need to be sustained focus on the problem. So, is it simply
systemic racial bias that means Black women in the UK are 4 times more likely to die due to
pregnancy complications, or is it a more underlying medical reason why Asian women’s risk of
death is twofold higher than that of a White woman’s? Why are women with pre-existing conditions
such as epilepsy more likely to die during pregnancy and why does this risk also increase by 3 times
for women from low-income backgrounds?

There is some evidence to say that it is partially due to natural physiological difference between
ethnic backgrounds. The PMC in the USA report that cardiovascular conditions, cardiomyopathy
and other medical conditions contributed to 40.9% and 46.8% of pregnancy related deaths among
White and Black women. They also found that not only do Black women in the USA have higher
case-fatality rates, but they are also more likely to experience comorbid illnesses and pregnancy
complications. Black women have higher rates of haemorrhage, asthma, cardiac events,
preeclampsia—even in women without pre-existing chronic hypertension, and infection.

Image 2 shows: The cumulative distributions of deliveries according to hospital, ranked from lowest
to highest morbidity ratio for black and white mothers.
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This does not go to say, however, that we should only blame natural physiological and physical
difference for the racial biases within our healthcare systems. More research needs to be done into
how to properly treat pregnant women of ethnic minorities as to close the gap between and lower
the maternal mortality rates.
Marian Knight also states that the situation may have worsened since the beginning of the Covid-19
pandemic, “This needs to be addressed urgently, particularly since the impacts of social and ethnic
inequalities, multiple disadvantages, and epilepsy are likely to have been amplified during the
covid-19 pandemic.”
Our healthcare systems and research facilities must become more aware of the problem at hand and
must adapt to the new world environment. Women who are a part of minorities should not feel that
they will be treated different and thus more likely to die when giving birth in the UK. Education and
understanding are the route to success.

Are scientists on the way to finding a parallel universe?
Warning: Stranger Things season one spoilers ahead!
In November 1983 in Hawkins, Indiana, a twelve year old boy named Will Bryers went missing
near a top-secret government laboratory while cycling home. Following his mum’s missing persons
report, the local sheriff launched an investigation, uncovering a series of supernatural mysteries
stemming from a sinister alternate universe (called “the upside down”) where everything looked the
same as “normal” but was cold, dark and teeming with monsters. Thankfully, a strange girl with
psychokinetic and telepathic abilities managed to rip a hole in the fabric of space-time, allowing
Will’s mum and the sheriff to travel into the upside down and rescue Will.
Obviously, as this is the plot of the first season of Netflix series “Stranger Things”, it’s not exactly
scientifically accurate, however, the basic premise of two parallel worlds that are slightly different,
and even interact, “is not necessarily in conflict with the laws of physics,” explained Brian Greene,
a theoretical physicist at Columbia University. Even though an ominous parallel universe like the
one in Stranger Things probably isn’t hovering over our own, real scientific theories exploring
universes outside, parallel to or distant from, but mirroring, our own, have been a mainstay in
quantum mechanics.
The concept of a parallel universe can be explained, as in Stranger Things, through the analogy of
an acrobat and a fly on the same tightrope. The acrobat walking along the rope is huge compared to
the thin rope, meaning the acrobat can only walk back and forth along the surface of the rope,
however, the tiny fly doesn’t just walk back and forth along the rope, but also down the side and
even underneath it. This analogy is a simple way to imagine parallel universes, where tiny particles
(represented by the fly) can move through extra dimensions, into parallel worlds, whereas, the
bigger creatures (like the acrobat) cannot.
Although many studies into the existence of parallel universes have been carried out in the past,
recent experiments have achieved some of the most interesting results. First, in 2016, Peter Gorham,
a professor of physics at the university of Hawaii, and his colleagues, travelled to the Antarctic to
scan over a million square kilometres of the frozen landscape in search of high-energy particles
arriving from space. Examining the data, one signal appeared to be the signature of a high-energy
particle that was exploding out of the ground, rather than bearing down from above. With other
suggestions to explain the signal being ruled out, it was concluded by many physicists that
explaining the signal required the existence of a topsy-turvy parallel universe, on the other side of
an impassable barrier, where positive is negative, left is right and time runs backwards. However,
Gorham isn’t so assured, explaining his “own opinion is that they are more likely to be explained in
terms of physics that is likely to be much less exotic.”
Leah Broussard, a physicist at the Department of Energy’s Oak Ridge National Laboratory, thinks
parallel universes where everything is flipped are in fact real. Alongside her colleagues, Broussard
is currently carrying out experiments in search of this parallel universe, predicting that it forms a

bubble of reality within the fabric of space-time. This doesn’t appear to be dissimilar to the parallel
universe theorised from Gorham’s data, however, Broussard predicts that some particles are able to
travel between this universe and our own.
With the number of possible parallel universes tending to infinity in The Many Worlds
Interpretation of quantum mechanics, physics has found all sorts of reasons why they should exist,
pushing ideas to the limits of what is conceivable, however, it’s proving nearly impossible to certify
their existence with no way of visiting parallel universes. So, who knows, minus the monsters,
super organisms and humanoid predators, maybe a universe somewhat similar to “the upside down”
does exist after all!
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Gender Bias in STEM

Currently, 35% of people within the UK’s higher education system studying areas of STEM
(Science, Technology, Engineering, and Maths) are women, but why is this the case? This low
percentage is probably because of the outdated stereotypes we have all been exposed to, although
the industry itself has also been subject to research suggesting that women within the industry face
unfair biases. Within STEM, there have been many forms of injustice towards women, from women
not facing their deserved recognition for new discoveries, to racial injustices, and even sexual
harassment going unnoticed by employers.
In the past few years, there has been a large outcall to encourage women to enter fields of STEM,
this has been decently well perceived as the gender gap is slowly closing, with the UK having an
additional 216,552 women since 2016, reaching over a million women in STEM for the first time
ever (24% of the total STEM workers). The success of this is looking promising, with the industry
being one of the fastest growing and developing. The variation of roles in STEM mean that there
are a lot of variable opportunities which could suit anyone, yet the careers are often so demanding
that taking a career break to raise children puts employees in a difficult position where they feel
they aren’t receiving the support needed to allow them to smoothly re-enter their job. These career
breaks disproportionally affect women, with 61% of them finding the returning to work process
difficult.
Additionally, there is a gender pay gap despite the same qualifications, there is no logical
explanation for this, yet the deep rooted sexism within industry manages to continue. As well as the
gender bias, there is also a lack of racial diversity within the women employed in STEM, white
males are massively overrepresented in STEM. To link back to the gender pay gap, for black and
Hispanic women, there is an even larger gender pay gap with them earning considerably less than
their white female colleagues. Simple diversity, whether that be racial or gender seems like such an
easy thing to be able to achieve, yet it’s taken a considerable amount of time to even start to see
progress in the decrease of these biases.
In conclusion, women in STEM are majorly underrepresented in comparison to males. This gender
bias is currently acting as a deterrent to many potential promising female workers, as well as
forcing women out of the industry due to their negative experiences. However with the gender gaps
decreasing, the future is looking brighter for women in STEM.
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Henrietta Lacks: The Most Important Woman in Medicine

Henrietta Lacks was born as Loretta Pleasant
on August 1st 1920. She was an AfricanAmerican women whose cancer cells were
sampled to form the immortal HeLa cell line:
cells which have been used for many
biomedical breakthroughs.
In 1924, Henrietta’s mother died and her father
moved the family to Clover, Virginia, where
other relatives lived. She worked as a tobacco
farmer for most of her life and gave birth to her
eldest child whilst only 14. Henrietta went on
to marry the father of her children, David
Lacks, in 1941. Henrietta and David moved to
Maryland and went on to have three more
children together.
In January 1951 Henrietta Lacks went to
hospital and was diagnosed with cervical
cancer.
Henrietta had radium tube inserts to try and kill
the cancer cells, and afterwards she had x-ray
check-ups, common practice at the time. In February of 1951, during these check-ups, two samples
were taken from Henrietta without her consent; the most important sample was the cancer cell
sample which later became the HeLa cell line.
On October 4th 1951 Henrietta Lacks died in hospital; the cancer had spread throughout all her
body. However the sample of cancer cells still lived.
Dr. George Otto Gray was given the cancer tissue sample shortly after it was taken, and he found
the cells doubled every 20-24 hours and, unlike human cells, did not have a limited number of
divisions before they died, and were the first human cells to be able to be kept alive outside of the
body.
HeLa cells have been incredibly important in many scientific breakthroughs, mainly through the
testing of new medicines on the cells, as HeLa cultures are similar to human cells. A good example
of this is Jonas Salk, who in order to test the world’s first polio vaccine, created a facility to mass

produce HeLa cells. Since then, HeLa cells have been used in many fields, including the
development of both vaccines and cancer treatments.
Interestingly, HeLa cells have been used in the development of vaccines for human papillomavirus
(HPV). HPV has been found to be a causal factor in developing cervical cancer, and was likely the
cause of Henrietta Lacks’ unfortunate death.
There is controversy surrounding the lack of consent given to take and use the sample; this was
common practice at the time but still wrong. The Lacks family only found out about the HeLa cells
because the cells started to contaminate other cultures and the scientists needed blood samples to
get more genetic information. Because of the use of the cell line in multiple facilities, family
medical records were released in the 1980s without the Lacks’ family consent. In 2013 the genome
of the HeLa cell line was released, which the Lacks family believed was a breach of their privacy.
Afterwards the family made an agreement with the National Institutes of Health and two family
members have joined the committee which regulates access to the genome data. There is also the
issue about whether Lacks was treated in this way because of her race, especially since she was
treated at a segregated hospital. Further, her cells were commercialised, but the Lacks family was
never given any compensation, this was partly due to the law stating that you do not own tissue
samples after you have died.
We still have some way to go in tackling racism and sexism in medicine. We should not forget the
legacy of Henrietta Lacks and we should learn from the mistakes of the past to create a more ethical
future of medicine.
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Implicit Bias is Hurting You
Doctors have the duty to deliver their service equitably, and in accordance with medical ethics, to
ensure the best possible treatment for patients. One of the primary goals of healthcare is to relieve
the pain and suffering of a patient. However, these core principles can become infringed by a doctor’s implicit bias. Implicit bias refers to the unconscious bias of doctors, which can threaten the
patient-doctor relationship and the delivery of treatment.
A study conducted in 2011 used three implicit association tests and found that a paediatrician’s
implicit attitudes were associated with treatment recommendations. They discovered that as the
doctors pro-white bias increased, the prescription of narcotic medication decreased for African
American patients. Researches have theorised possible explanations for these disparities; one theory
suggests that the racial bias on management of pain can stem from beliefs that black people feel less
pain than white people. In fact, up to 40% of first and second year white medical students believe
that black people have thicker skin than white people. The false beliefs held by these future doctors
is likely to continue into the workplace, and treatment for pain management, which suggests that the
ethnic and racial disparities would continue to persist.
Actions and more policies should be put in place in order to reduce such inequalities in the
healthcare system. Education programmes within medical schools should be further refined to prevent misinformation concerning race being spread. Even educating medical students about implicit
bias can make them more aware of their practice, which can improve their awareness in a clinical
setting, and their overall decision making. Universities like the University of Washington have
adopted a similar method where they promote an online course titled ‘Implicit Bias In A Clinical
Setting And Learning Environment’ . In a study published by Pubmed central it was found that African American physicians showed no implicit bias towards white or African Americans on average, suggesting that increasing diversity in the workforce may help to reduce the effects of an
implicit bias, but African Americans and minority groups still make up a relatively small percentage
of physicians.
Many other treatments that have been impacted due to a physician’s implicit racial bias were not
disclosed within this article, due to the unfortunately broad nature of this topic. For example,
implicit bias can also affect mental health assessment, and treatment for cardiovascular disease
within minority groups. One thing is certain: further research into implicit racial bias must be
conducted in order to find the possible source of the issue, so solutions can be built around it, and so
we can in minimise its effects which continue to arise in a clinical setting.
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