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Future Trends in Occupational Safety and Health

Abstract: This paper examines emerging trends and issues in occupational safety and health (OSH)

cuvlvng 6

resulting from ongoing changes in workplaces, work, and the workforce driven by technological
advancements like automation, robotics, and artificial intelligence. Key topics include:

- Technological displacement leads to job losses, especially among middle-skilled workers, with negative
impacts on mental health. New technologies can also create new types of jobs.

- Increased occupational polarization where routine middle-skill jobs are replaced by technology, while
high-skill cognitive jobs and low-skill service jobs remain less susceptible to automation.

- Promise of Al and sensors for improving OSH surveillance and training, but concerns about worker privacy
with increased workplace monitoring.

- Emergence of collaborative robots (co-bots) and robotic exoskeletons, requiring evaluation of benefits and
risks to develop recommendations for safe human-robot collaboration.

- Overall, proactive risk assessment and prevention strategies are needed to address OSH impacts of ongoing
technological changes in the workforce and work arrangements.

Work 4.0 is a brand name under which ongoing changes in the world of work are being done by the fourth
industrial revolution, which is the current trend of automation and data exchange in manufacturing
technologies.!

The future of work is shaped by ongoing changes in the workplace, work, and workforce, and by advances
in technology connecting people, places, and things. These changes have led to increased focus,
prioritization efforts, and a call to action to address associated new and existing worker safety, health, and
well-being determinants and outcomes with significant implications during these uncertain and evolving
times.?

QO ymD A b O ey

Prevention has never been an easy job to do; because you need to anticipate problems and risks to avoid
them. Nowadays this look into the near or further future is becoming more and more difficult. The reason
is we live and work in a world that is changing continuously and at high speed, driven by digital innovation,
globalization, and demographic transition. Forecasts seem to be possible at short sight only.

Nevertheless, in OSH we can't afford to stand by and wait for accidents to happen and new diseases to
appear. We need to take action before the consequences of new and emerging risks become evident and
affect people's well-being health and life and this is where risk observation comes into play.!

The priority topics were based on an examination and synthesis of the literature to center on a list of top, salient
issues. Nine topics divided among three groups capture central issues of particular relevance to the future of work.
These groups include the workplace (topics: organizational design, technological displacement, work
arrangements), work (topics: artificial intelligence, robotics, technologies), and workforce (topics: demographics,
economic security, skills).
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CDC/NIOSH Future of Work Initiative Priority Topics

Issues that Impact Workplace, Emergency and Disaster Preparedness and Response « Exposures and Hazards s Extreme Weather
Work, and Workforce Conditions « Globalization « Industry 4.0 « OSH 4.0 « Policies » Politics « Resources « Social Disruption

WORKPLACE

'ORGANIZATIONAL DESIGN Autonomy « Burnout and Stress Prevention » Healthy Leadership » Job Flexibility « Leave Systems * Scheduling + Social and Corporate
Responsibility » Workplace Built Environment » Workspace « Work-Life Fit

TECHNOLOGICAL JOB DISPLACEMENT  Automation « Digitalization « Job Quantity and Quality » Occupational Polarization « Productivity Enhancement and Quality Improvement
through Automated Manufacturing « Stable, New, and Redundant Work

WORK ARRANGEMENTS Alternative « App-Based » Contingent « Contractual - Direct Hire « Distributed « Free-Lancer « Job Sharing « Non-Standard - On-Call «
On-Demand « Part-Time « Platform « Precarious « Seasonal « Single vs. Multi-Employers « Temporary

WORK

ARTIFICIAL INTELLIGENCE Deep Learning » Machine Learning » Neural Networks

ROBOTICS Autonomous, Collaborative, Industrial, Managerial, Service, and Social Robots + Autonomous Vehicles « Human-Machine Interaction «
Unmanned Aerial Systems « Wearable Exoskeletons and Exosuits

TECHNOLOGIES Additive and Smart Manufacturing, and 3D Printing « Advanced, Cloud, and Quantum Computing « Bio-Manufacturing « Bio-Technology « Clean
and Green Technologies « Digitalization « Information and Communication Technologies « Internet-of-Things « Nanotechnology and Advanced
Materials - Sensors « Sensor Surveillance » Smart Personal Protective Equipment

WORKFORCE

DEMOGRAPHICS Diversity and Inclusivity » Multi-Generational » Productive Aging » Vulnerable
ECONOMIC SECURITY Adequate Wages « Equitable and Commensurate Compensation and Benefits « Minimum Guaranteed Hours
SKILLS Continual Education, Learning, and Training « Re-Skilling and Up-Skilling

Result of some surveys, run by IFA shows some upcoming OSH issues related to digitalization along with
increasing workload, growing responsibilities, and an aging workforce, will be the major challenges and big
issues in OSH in upcoming years.

However, digitalization has many different faces and various contradictory repercussions in terms of safety,
health, and well-being at work. Digital tools are much more than just a new technology

They have a fundamental impact on the social and economic conditions of work.

With digital tools work becomes possible anywhere and at any time. Yet, this might lead to mental overload
increasing work density or impairment at the same time digital tools offer discrete possibilities to monitor
the behavior and productive output of employees, thus creating an atmosphere of uncertainty and pressure

Technological advancements, including work automation, digitalization, robotics, artificial intelligence,
advanced computing, and other innovations discussed in subsequent sections have become embedded in our
everyday work environment, allowing for increased economic growth, development, and productivity. As
these advancements take place and evolve, a prime issue to consider is their influence on our current and
future workplaces. One key issue with significant downstream worker effects is technological job
displacement. Technological job displacement occurs when job tasks traditionally performed by human
workers are replaced with technology,

leading to the elimination of jobs; adversely impacting job quantity and quality; altering the existence of
stable, new, and redundant (obsolete) work; and fundamentally changing many occupations and even entire
industries. Currently, the CDC/NIOSH Healthy Work Design and Well-Being Program explores the safety
and health effects of work organization and external factors such as technology. For instance, through the
CDC/NIOSH's Total Worker Health program

and its affiliate partnerships, there are ongoing research and workplace efforts for workers facing increased
integration of technologies within their jobs, and the psychological and behavioral

impacts with which these workers are confronted due to technological job displacement.

Several estimates have been published about the extent to which job tasks could be automated across
industry sectors. Studies by Oxford University and by the McKinsey Global Institute indicate that about
half of all job tasks in the U.S. economy could be automated, but the extent of job losses is difficult to
forecast. A study of occupations within the United States suggested that 46% of individuals work in jobs
that could be performed by computers and
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algorithms. This said some have argued that fears of technological disruption may be exaggerated as
technology adoption is often slow, providing time for new tasks and job creation to offset job loss from
automation. Tasks such as the collection and processing of data may be accomplished faster and with fewer
errors through automation and computing; such occupations include mortgage origination, paralegal work,
accounting, and back-office transaction processing. Less likely to be completely automated are occupations
having nonroutine and interactive tasks, such as child and elder care, plumbing, and gardening.
Furthermore, some studies point to

several economic, legal, or societal factors that could restrain an organization from adopting job-displacing
technologies. For instance, fully autonomous vehicles, including freight trucks and taxis, will need an
overall level of public acceptance of the technology, risk, and liability standards for them to be incorporated
throughout the transportation industry. Also, if the economic gains achieved from productivity-enhancing
technologies are not shared among society, political reactions could curtail or stop them from being
adopted. New technologies will create new jobs, as has transpired in the past when similarly fundamental
changes of work and the emergence

of new industries occurred (though differences may present in the pace between jobs being lost and the
time it takes to acquire new skills). An example is the “gig” economy, in which individuals

provide services through online platforms. Changes in work arrangements (detailed in the work
arrangements section of this paper) may necessitate a portion of the displaced workforce to

acquire new skills to compete in the new labor market. It is also possible that new technologies will
decrease production and consumer costs, causing a higher consumer demand for certain products and
services. This can lead to an increase in labor demand and additional job growth.

Another vital consequence of technological advancement and ensuing displacement is the likelihood of
increased occupational polarization, whereby technology replaces routine work often performed by
medium-skilled workers, effectively beginning to hollow out this class of workers. Many higher-skill jobs
require nonroutine tasks, with a higher order of thinking, problem-solving, or unique social interaction that
cannot yet be automated. In addition, many lower-skilled workers who perform non-routine tasks, such as
those in the service industry, cannot easily be substituted with technology. The effect is a decline in
employment of middle-skilled

workers, also disproportionately affecting certain socioeconomic status and demographic groups (e.g.,
women, immigrants, younger workers). In recent years, there has been evidence to suggest

technology may even be encroaching upon the higher-skilled workforce. The disappearance of middle-skill
jobs may lead to a more difficult path to convert lower-wage service jobs into better jobs and overall limited
routes to improve careers. Lower-skill jobs and new jobs may not have the same OSH safeguards in play.
Moreover, with a glut of labor and an increasing risk of automation, it will be harder for those workers to
demand that OSH needs are met, later discussed in the skills section of this paper. Public guidance,
government action, training programs, and a demand for better CSR are essential. Importantly,
technological displacement and its effects on

employment can negatively affect the mental and physical health of the workforce. The perception of a
future lacking employment opportunities and creating anxiety over the need to acquire new job

skills might be responsible for causing a public health crisis in some countries. This can lead to an increase
in depression, suicide, and alcohol and drug abuse, including opioid-related mortality. Though many
benefits may ensue from new, emerging, and innovative technologies impacting the workplace and work,
their potential displacement or unemployment consequences for workers (with downstream implications
for safety and health) should be heeded no matter their skill levels, occupation, or industry, and steps taken
to remedy such scenarios.
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Al is predicted to be a transformative influence across multiple industry sectors. Al-enabled
sensors can provide both promising benefits for the practice of OSH and potential challenges. For
instance, large data sets produced by a 24/7 sensor network and analyzed by ML-enabled algorithms have
the potential to improve surveillance of OSH effects, decrease uncertainty in risk assessment and
management practices, and stimulate new avenues of OSH research. Al-enabled virtual reality training
can also be used to create dynamic, high-fidelity immersive environments to simulate hazardous
situations and enhance a worker's hazard recognition capabilities. A prospective issue in AL-enabled
sensor use, however, relates to privacy concerns given that more organizations are managing their
workforces using sensor technology, cloud-based human resource systems, and ML-enabled data
analytics in an approach called “people analytics.” To protect worker privacy, proposed best practices for
employer-sponsored worker monitoring programs include using only validated sensor technologies;
ensuring voluntary worker participation; ceasing data collection outside the workplace; disclosing all data
uses; and ensuring secure data storage.

There are multiple and evolving definitions of robots. Definitions in standard dictionaries frequently
include references to science fiction and humanoid characteristics, while the International Organization for
Standardization, which provides safety requirements to promote

safe human-robot collaboration has a stricter definition that includes parameters such as axes of movement.
Common features of these definitions include the robot programmed to carry out physical actions and/or
make decisions. That said, increases in sensors, computing power, and Al (discussed earlier) are
contributing to robotic design in such a way that goes beyond the standard definitions of specific industrial
robots and is moving toward making the robots imagined in science fiction a reality. CDC/NIOSH is
distinctively positioned to evaluate the prospective benefits and risks of robots in the workplace, conduct
workplace interventions to prevent robot-related worker injuries, and create recommendations for safe
interactions between humans and robots. The CDC/NIOSH Center for Occupational Robotics Research
birthed in 2017, has taken a broad view of the definition of robots. This includes the traditional industrial
robot used for decades in manufacturing settings to perform a limited number of tasks while physically
separated from human workers, for which sales have been steadily increasing since 2011. It also includes
new types of robots being developed envisioned for future workplaces that can sense their environment,
make informed decisions, work more autonomously, work in conjunction with or in the same space as
human workers (i.e., collaborative robots or “co-bots”), and robotic devices such as industrial exoskeletons
that are designed to be worn by human workers.

Conclusion: The pace of technological advancement and disruption to workplaces, work, and the

workforce is unrelenting. While innovations like automation, Al, sensors, and robotics promise improved
productivity, efficiency, and safety, they also pose new OSH challenges that must be proactively addressed.

Significant concerns examined in this paper include technological unemployment and erosion of middle-
skill jobs, increased occupational polarization, and mental health impacts on displaced workers. However,
job losses may be offset by new types of work enabled by technology. Maintaining worker privacy and
safety in human-robot collaboration are also critical issues needing guidelines and oversight.
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Overall, agile OSH strategies are required to keep up with rapid changes in work technologies and
arrangements. A collaborative approach engaging government, industry, labor groups, and academia is
necessary to develop effective interventions, standards, training, and policies to support the future
workforce. Regulatory updates, adoption incentives, job transition programs, and public education will be
vital.

Further research should continue exploring technological OSH impacts on vulnerable worker groups,
monitoring adoption rates and job trends, evaluating emerging technologies like exoskeletons, and piloting
solutions like virtual reality training. A cautionary, evidence-based approach balancing productivity gains
with worker wellbeing will lead to sustainable and equitable integration of transformative technologies in
the workplace.
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Topic: Toxoplasma gondii

Introductions:

Toxoplasma gondii was discovered by scientists working in North Africa and Brazil around 100 years ago.
The parasite has since been found to be capable of infecting all warm-blooded animals including humans
making it one of the most successful parasitic organisms worldwide. The pathogenic potential of T.
gondii was recognized in the 1920s and 1930s, in congenitally infected children presenting with the classic
triad of symptoms, namely hydrocephalus, retinochoroiditis and encephalitis. In addition, around the same
time T. gondii parasites were found to be associated with severe intraocular inflammation. In the 1980s, T.
gondii emerged as a major cause of death in patients with acquired immunodeficiency syndrome, illustrating
the importance of the immune system in controlling T. gondii infection. T. gondii was reported as a major
cause of abortion in sheep in New Zealand in the 1950s, which raised questions about potential new
transmission routes for the parasite. The discovery of the cat as the definitive host in the 1960s was a very
important finding as it helped to complete our understanding of the parasite’s life cycle, and the oocyst stage
of T. gondii shed in the faeces of infected cats was found to be an important source of infection for many
intermediate hosts and helped to explain infection in herbivorous animals and people with a vegetarian diet(1).

Epidemiology:

It has been found worldwide from Alaska to Australia. Nearly one-third of humanity has been exposed to this
parasite(2). A high prevalence of infection in France has been related to a preference for eating raw or
undercooked meat, while a high prevalence in Central America has been related to the frequency of stray cats
in a climate favoring survival of oocysts and soil exposure (3).

ILﬁ{F@@y@I]@ (Reference: CDC — National Center for Health Statistics — Homepage.
https://www.cdc.gov/dpdx/toxoplasmosis/May11,2022):

The only known definitive hosts for Toxoplasma gondii are members of family Felidae (domestic cats and

their relatives). Unsporulated oocysts are shed in the cat’s feces o . Although oocysts are usually only shed
for 1-3 weeks, large numbers may be shed. Oocysts take 1-5 days to sporulate in the environment and become
infective. Intermediate hosts in nature (including birds and rodents) become infected after ingesting soil, water

or plant material contaminated with oocysts o . Oocysts transform into tachyzoites shortly after ingestion.
These tachyzoites localize in neural and muscle tissue and develop into tissue cyst bradyzoites . Cats

become infected after consuming intermediate hosts harboring tissue cysts . Cats may also become
infected directly by ingestion of sporulated oocysts. Animals bred for human consumption and wild game

may also become infected with tissue cysts after ingestion of sporulated oocysts in the environment e ’
Humans can become infected by any of several routes:

Y4



we] KY

S il 0

o Eating undercooked meat of animals harboring tissue cysts e .

o Consuming food or water contaminated with cat feces or by contaminated environmental samples (such as

fecal-contaminated soil or changing the litter box of a pet cat) o :
e Blood transfusion or organ transplantation e .

o Transplacentally from mother to fetus e .

e In the human host, the parasites form tissue cysts, most commonly in skeletal muscle, myocardium, brain,
and eyes; these cysts may remain throughout the life of the host. Diagnosis is usually achieved by serology,

although tissue cysts may be observed in stained biopsy specimens @ . Diagnosis of congenital infections

can be achieved by detecting 7. gondii DNA in amniotic fluid using molecular methods such as PCR m .

il = Indective Stage

Ay = Diagnostc Stage
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Pathophysiology:

Intracellular growth of tachyzoites results in direct cytopathic effects, cellular inflammation, and necrosis.
Type 1 cell-mediated immunity (CMI) is mainly required to control acute and chronic infection of T.
gondii. Hence any defects in cell-mediated immunity predispose the host to develop severe manifestations
of toxoplasmosis. In response to the damage caused by tachyzoite entry, the gut epithelial cells produce
chemokines that act as chemical messengers resulting in the recruitment of dendritic cells (DC),
macrophages, and neutrophils to the site of damage. The entry of tachyzoites into these inflammatory cells
stimulates the production of interleukin-12 (IL-12). IL-12 induces interferon-gamma (IFN-gamma)
synthesis by natural killer (NK) cells and T lymphocytes(3).

Synthesis of [IFN-gamma is required to control acute and chronic infection. Low CD4 counts seen in patients
with AIDS result in lower IFN-gamma levels, thereby causing unopposed multiplication of tachyzoites in
case of acute infection and reactivation of bradyzoites in latent infection resulting in severe disease
(cerebral and extracerebral toxoplasmosis). Though CMI plays a key role in controlling the T. gondii
infection, humoral immunity also contributes by synthesizing antibodies, modulating CD4 and CDS8 T-cell
responses, and amplifying [IFN-gamma production involved in CMI(3).
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Complications:

Many patients infected with T. gondii are asymptomatic. However, some immunocompetent patients
with acute infection may complain of vague symptoms, including fevers, chills, headaches, pharyngitis,
myalgias, rash, or hepatosplenomegaly. More commonly, patients may complain of non-tender cervical
lymphadenopathy that can persist for weeks(4).

Immunocompetent individuals who present with fevers and cervical lymphadenopathy should raise
suspicion for toxoplasmosis. Immunosuppressed individuals with severe complications may present with
signs and symptoms related to the affected organ. HIV-infected patients typically present with neurological
symptoms, although the extracerebral disease can also occur. Cerebral toxoplasmosis usually presents with
neurological symptoms based on the region of the brain involved and the number of lesions. Symptoms may
include fevers, seizures, headaches, change in vision, altered mental status, focal neurological deficits,
cognitive dysfunction, ataxia, and involuntary movements(5).

Extracerebral toxoplasmosis typically presents as pneumonitis and chorioretinitis; however, heart,
gastrointestinal, genitourinary, musculoskeletal, and disseminated disease can also occur(6).

Pneumonitis - patients present with fever, cough, and shortness of breath(6).

Chorioretinitis - patients may present with a change in vision, floaters, or ocular pain(6).
Efffect on pregnancys

Infection with T gondii before pregnancy confers little or no risk to the fetus except in women who become
infected up to 3 months before conception(7, 8).

In the neonate, manifestations of congenital toxoplasmosis might include hydrocephalus, microcephaly,
intracranial calcifications, retinochoroiditis, strabismus, blindness, epilepsy, psychomotor and mental
retardation, petechiae due to thrombocytopenia, and anemia(9, 10).

While infection in early pregnancy poses a small risk of fetal transmission (less than 6%), rates of transmission
range between 60% and 81% in the third trimester(11). Conversely, although the transmission of T gondii
during embryogenesis is rare, it results in far more serious effects on the fetus(12). In contrast, maternal
infection in the third trimester often results in asymptomatic newborns(13).

There is no evidence of T gondii transmission through breastfeeding or via direct human-to-human
contact(14).

Diagnosiss

1-Serological testing - This is the primary diagnostic method to determine infection with Toxoplasma by
identifying IgM and IgG antibodies. IgM antibodies are usually detectable from day 5 following infection,
reaching maximum levels in 1 to 2 months. IgG antibodies are detectable after 1 to 2 weeks of infection,
reaching maximum levels in 3 to 6 months. Toxoplasma IgM antibody testing lacks specificity; thus,
serologies can be difficult to interpret(14).

2-Molecular testing - T. gondii DNA can be detected by polymerase chain reaction (PCR) in blood and other
bodily fluids(14).
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3-Radiological diagnosis - Computed tomography (CT) or magnetic resonance imaging (MRI) findings
show multiple hypodense areas with ring-enhancing lesions in the brain. Minimal inflammatory changes
seen during the early stages may not be appreciated well on CT; thus, MRI is preferred over CT for
diagnosing brain lesions in cerebral toxoplasmosis. Single-photon emission CT or positron emission
tomography (PET) scans have high specificity to rule out differential diagnoses(14).

4-Biopsy - Although this provides a definitive diagnosis by demonstrating tachyzoites and tissue cysts of T.
gondii, this is not usually performed. A biopsy is indicated to rule out other differential diagnoses in
individuals failing to show clinical or radiological improvement of symptoms within 14 days of starting the
therapy(14).

Treatment / Managements

The goal of treatment is to limit parasite multiplication during active infection. Therapeutic treatment is
indicated in immunocompetent individuals with severe or prolonged symptoms as well as all
immunocompromised patients. In cases of suspected T. gondii infection, empirical therapy based on
presumptive diagnosis is preferred rather than waiting for test results. The combination of pyrimethamine
(200mg loading dose followed by 50mg daily for patients <60kg and 75mg daily for patients >60kg) and
sulfadiazine (1000mg four times a day for patients <60kg and 1500mg four times a day for patients >60kg)
is the preferred regimen for treatment. Initial therapy should be continued for 6 weeks and be followed by
chronic maintenance therapy. Folic acid is usually added to the treatment regimen to prevent folic acid
deficiency due to sulfadiazine. Steroids are added to the standard regimen to treat patients with cerebral
edema and ocular toxoplasmosis(15, 16).

Therapeutic management of toxoplasmosis also includes starting antiretroviral therapy for immune
reconstitution, usually within 2 weeks of starting anti-toxoplasmosis therapy(17).

Prophylactic anti-toxoplasma therapy is started in patients with HIV/AIDS who are T. gondii IgG positive
with CD4 cell counts <100 cells/microL. Trimethoprim-sulfamethoxazole is the drug of choice to prevent
reactivation of latent infection. Prophylaxis can be discontinued when CD4 count is >200 cells/microL for
at least 3 months, and viral load is suppressed(17).
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1-Abstract

Gestational diabetes mellitus (GDM) traditionally refers to abnormal glucose tolerance with
onset or first recognition during pregnancy. GDM has long been associated with obstetric and
neonatal complications primarily relating to higher infant birthweight and is increasingly
recognized as a risk factor for future maternal and offspring cardiometabolic disease.(1)

The International Association of Diabetes in Pregnancy Study Groups has published
recommendations for a one-step approach to screen pregnant women for GDM, in order to
develop outcome-based criteria that can be used internationally. However, management of
GDM continues to be varied, and currently several options are available for treatment of
hyperglycemia during pregnancy.(2)

2-Introduction

One common physiological change that can occur during pregnancy is the development of
glucose intolerance causing hyperglycemia. This is referred to as gestational diabetes mellitus
(GDM). The pathophysiology of GDM is not fully understood but has been linked to hormonal
imbalances affecting insulin sensitivity and pancreatic B-cell dysfunction. It is estimated that
one in every six pregnancies worldwide is associated with hyperglycemia, 84% of which are
classified as GDM(3)

Mothers with GDM are at risk of developing gestational hypertension, pre-eclampsia and
termination of pregnancy via Caesarean section. In addition, GDM increases the risk of
complications, including cardiovascular disease, obesity, and impaired carbohydrate
metabolism, leading to the development of type 2 diabetes (T2DM) in both mother and infant
.The increase in the incidence of GDM also leads to a significant economic burden and
deserves greater attention and awareness(4)

The basic methods of treating GDM include an appropriate diet and increased physical
activity, and when these are inadequate, pharmacotherapy, usually insulin therapy, is used(5)
GDM is an important determinant of the development of T2D in both mothers and their
offsprings, and thus, achieving glycemic control during pregnancy may provide a window of
opportunity to prevent and lower the burden of T2D in many generations(6)

Maternal obesity independently contributes to the development of GDM. The Center of
Disease Control (CDC) estimates that the incidence of GDM in the United States (US) is about
10%. It is reported to be higher in some countries with rates as high as 17.8-41.9% when
using the International Association of Diabetes in Pregnancy Study Groups (IADPSG) GDM
criteria.In Western countries, a body mass index (BMI) of <25 Kg/m? is considered normal(7)




3-Gestational Diabetes Mellitus

Insulin, an anabolic hormone released by the B-cells in the pancreas, modulates glucose
homeostasis by stimulating glucose uptake into peripheral tissues, inhibiting glucose
production by the liver, and suppressing stored lipid release from the adipose tissue. Insulin
resistance is a state in which normal concentrations of insulin fail to achieve an appropriate
biological response downstream of the insulin receptor. As a result, the B-cells have to release
more insulin than usual to regulate maternal blood glucose levels. In a healthy pregnancy, a
condition of progressive insulin resistance occurs in the mother, triggered by placental
hormones to ensure the fetus receives adequate nutrients for healthy growth and
development. In order to maintain glucose homeostasis despite insulin resistance, the
maternal B-cells compensate by increasing total cell number, insulin synthesis, and insulin
secretion.However, when the maternal 3-cells are unable to adapt to the metabolic changes
accompanying pregnancy, hyperglycemia of GDM occurs(8)

4-Laboratory Evaluaton

In some countries, testing is completed based on the risk assessment done by the
Obstetrician—Gynecologist. Risk is categorized by doctors as low, average, or very high. Low-
risk individuals are those whose age is below 25 years, with normal pre-pregnancy weight,
members of an ethnic group with a low prevalence of diabetes, no known diabetes in first-
degree relatives, no history of abnormal glucose tolerance, and no history of poor obstetric
outcomes(9)
5-Complications
GDM is characterized by hyperglycemia diagnosed during pregnancy, caused by or
compounded with underlying mechanisms such as genetic predisposition, insulin
resistance, and chronic inflammation. Although the condition is usually transient, it is a risk
factor for the development of T2D later in life and may also lead to long-term adverse
effects in both mother and offspring. This session enumerates the possible metabolic and
physical changes resulting from GDM development(10)

5-1-Maternal Complications

In GDM, hyperglycemia may damage endothelial cells, which can result in vascular
dysfunction associated with hypertension. Because of this, it is has been suggested that
GDM increases the incidence of hypertension during pregnancy and the postpartum period
Both diabetes and hypertension are risk factors for the development of pre-eclampsia, a
disorder which affects between 3% and 5% of pregnancies worldwide and is characterized
by high blood pressure and proteinuria.

Although hyperglycemia during pregnancy usually resolves after delivery, prolonged
insulin resistance and B-cell dysfunction can also be observed in GDM patients, persisting
beyond pregnancy Because of this, women with previously diagnosed GDM have an
increased risk of developing T2D later in life, with a risk high as 50%. Also, women who
have developed GDM in previous pregnancies may experience a recurrence of GDM in
subsequent pregnancies .For this reason, all women who carry a diagnosis of GDM should
have a 2 h glucose tolerance test at their 6-week post-partum visit(11)
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5-2-Fatal Complications

Because of the aforementioned factors seen in GDM, maternal hyperglycemia and
hyperinsulinemia can lead to similar changes in the fetus which can contribute to neonatal
adiposity. Excess nutrient storage results in an increase in neonatal size at birth, or
macrosomia. Between 15% and 45% of GDM pregnancies result in macrosomic infants, with
the bulk of adiposity concentrated around the fetal abdomen and shoulders, increasing the
risk for shoulder dystocia and birth trauma(12)

6-Nutritional Treatment

In GDM, it is necessary to develop an individual nutritional plan based on glycemic self-
control, optimal weight gain based on pre-pregnancy BMI, and a calculation of energy
requirements and macronutrient proportions, as well as taking into account the mother’s
nutritional preferences, together with work, rest and exercise(13)

A weight gain of over 18 kg is associated with a twice higher risk of macrosomia [84,85]. Many
studies show an increase in the need for vitamins and minerals in pregnancy, mainly folic
acid, vitamin D and iron. All pregnant women are recommended to supplement daily with
400 pg of folic acid and 5.0 pg of vitamin D; additionally, depending on the dietary intake,
500-900 mg of calcium and 27-40 mg of iron are recommended(14)

7-Pharmacological Treatment

Most studies indicate insulin therapy as the safest form of treatment, and OAD (orally
administrated drugs) treatment should be introduced only in the case of the
patient’s lack of consent to insulin therapy or its unavailability .Insulin therapy is
carried out in the model of functional intensive insulin therapy (FIIT) with the use of
subcutaneous injections(15)

8-Conclusions

The high prevalence of GDM is a major obstacle to achieving improved maternal and child
health. While GDM is a transient condition, its sequalae are lifelong, and GDM research
should be a public health priority. Studies discussed in this review underscore the gravity of
GDM and challenges to its management, including identifying and overcoming risk factors,
accurate diagnosis, and treatment of the disease in order to prevent associated
complications. We emphasized the health burden and consequences of GDM in both the
mother and the baby, as well as in subsequent generations(16)

We highlighted the utility of preclinical models of GDM to help us understand the underlying
pathophysiology of the disease and the timely need to increase our scientific toolbox to
identify strategies to prevent and treat GDM, thereby advancing clinical care. The prevalence
of obesity and diabetes continues to increase worldwide and, until we can put a stop to the
vicious cycle of diabetes, will continue to impose great burdens on patients, their families,
and society as a whole(17)



https://www.mdpi.com/2077-0383/11/19/5736#B84-jcm-11-05736
https://www.mdpi.com/2077-0383/11/19/5736#B85-jcm-11-05736
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Abstract

Crohn’s disease

Intestinal inflammatory
diseases

Crohn's disease is an inflammatory bowel disease that is
characterized by chronic inflammation of any part of the
gastrointestinal tract, has a progressive and destructive course and
is increasing in incidence worldwide. Several factors have been
implicated in the cause of Crohn's disease, including a
dysregulated immune system, an altered microbiota, genetic
susceptibility and environmental factors, but the cause of the
disease remains unknown. The onset of the disease at a young age
in most cases necessitates prompt but long-term treatment to
prevent disease flares and disease progression with intestinal
complications.  Crohn's disease inflammation is often
discontinuous and patchy, segmental, and transmural.
Identification of characteristic findings on ileocolonoscopy and
histology remains the diagnostic gold standard, but complete
assessment involves laboratory abnormalities, including
micronutrient deficiencies, cross-sectional imaging to identify
transmural disease extent, severity and complications, and a
psychosocial assessment. Treatment strategies for patients with
Crohn's disease now go beyond achieving clinical remission to
include deeper targets of endoscopic healing and consideration of
adjunctive histological and transmural targets to alter disease
progression potentially further. The use of early effective advanced
therapies and development of therapies targeting alternative novel
pathways with improved safety profiles have resulted in a new era
of healing in Crohn's disease management. Future combination of
advanced therapies with diet or other biological drugs and small
molecules, together with improvements in tight control monitoring
tools and predictive biomarkers might continue to improve
outcomes for patients with Crohn's disease.
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Introduction

Crohn's disease (CD) is a chronic inflammatory bowel disease of unknown aetiology associated with-an
altered immune response. It goes through periods of activity and remission, which can sériously
condition the quality of life of patients, both physically and mentally as well as in the social and work
environment. Therefore, an early diagnosis is essential, followed by an adequate therapeutic strategy in
order to avoid the occurrence of complications. Given that it is an increasingly common disease in
routine clinical practice, a simple and practical review has been carried out that includes key points for
the correct management of the disease.

Methods

We searched PubMed for clinical trials, observational studies, and practice guidelines related to the
natural history and management of Crohn disease. Articles published through August 1, 2020, were
eligible for inclusion. Articles selected for inclusion were chosen by the authors based on the best
available data. Included articles were restricted to English-language publications.

Epidemiology

CD affects men and women equally. The age of onset has a bimodal distribution with a first peak
between 20 and 40 years and a second between 50 and 60.

Its incidence and prevalence have increased significantly worldwide. It is still greater in developed and
urban areas, notably in countries with increasing industrialization, air pollution, and Westernization of
their diets. The countries with the highest annual incidence are Australia (29.3/100,000 inhabitants),
Canada (20.2/100,000), New Zealand (16.5/100,000) and Northern Europe (10.6/100,000).

Aetiology and pathogenesis

The aetiology of CD is unknown, and its pathogenesis is not completely established. Current evidence
suggests that the disease is the result of an alteration in the homeostasis of the bowel mucosa immune
system in genetically predisposed individuals under the influence of certain environmental factors.

The pathogenesis of Crohn disease is multifactorial contributing factors, including genetics; the host
microbiome; and environmental factors, such as smoking, medications, and diet. To date, more than 100
genetic markers have been associated with Crohn disease, highlighting the polygenic nature of the
disease. Implicated genes suggest that immunoreactivity to gut bacteria is a critical component in the
risk of developing Crohn disease. Interactions between genes and environment may facilitate the
pathogenesis of Crohn disease via damage to the lining of the
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intestine or-perturbation of immune defenses, which increase exposure of the primed immune system
to intestinal bacteria.

Smoking is a well-described environmental risk factor for both the development of Crohn disease as

well as many adverse disease outcomes. Smoking has been associated with an increased risk of

Crohn disease, disease flare, and need for surgery. Furthermore, in a retrospective cohort study of
patients with Crohn disease in Spain, smokers compared with nonsmokers, had an increased need for
steroids immunosuppressive medications and anti-tumor necrosis factor (TNF) biologic
therapies. Therefore, smoking cessation is advised in all patients with Crohn disease.

Clinic and diagnosis

The form of presentation of CD is very heterogeneous and varies depending on the site, extension, degree
of activity and disease pattern.

Patients with Crohn disease often have symptoms for several years before the correct diagnosis is
confirmed. The cardinal symptoms include fatigue, fever, abdominal pain, diarrhea, and weight loss;
rectal bleeding is less common, but can occur when the distal colon is involved. Symptoms can fluctuate
over time and are often misdiagnosed as irritable bowel syndrome. The average median diagnostic delay
is 9 to 18 months from the onset of symptoms, and longer delays are associated with more intestinal
obstruction and surgery. Isolated small bowel disease can present with protean constitutional symptoms.
Up to 20% of patients can initially present with complications of Crohn disease, including intestinal
strictures, abscesses, or fistulas.

Many patients with Crohn disease have signs of anemia; iron deficiency; low vitamin D levels; and
elevated inflammatory markers, including C-reactive protein, erythrocyte sedimentation rate, and fecal
calprotectin. Fecal calprotectin is the most sensitive screening test for IBD (with estimated sensitivity of
0.87 and specificity of 0.67, but results can be negative in patients with isolated small bowel disease.
Patients with systemic symptoms, bowel symptoms, and evidence of inflammation should be evaluated
endoscopically with biopsies. The hallmark findings of Crohn disease are discontinuous areas of
inflammation characterized by ulceration, erythema, mucosal edema, and/or luminal narrowing. Tissue
histology remains the cornerstone of diagnosis and is characterized by transmural inflammation with
architectural distortion, lymphoid infiltrates, and/or granulomas. In patients who do not have rectal
bleeding, it is often helpful to perform cross-sectional imaging with magnetic resonance enterography to
identify locations of inflammation in the intestinal tract to target the endoscopic approach. Radiologic
findings include stratified mural enhancement and luminal narrowing. Furthermore, cross-sectional
imaging can also detect complications of Crohn disease, such as intra-abdominal abscesses and fistulae.
Some patients with small bowel disease out of reach of the standard colonoscope may need a capsule
endoscopy to identify ulcerative lesions followed by a balloon enteroscopy to obtain biopsies. Histologic
evidence is required for a Crohn disease diagnosis given the costs and risks of biologic therapy.
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Treatment

Medical therapies for the management of Crohn disease work by suppressing an overly active-intestinal
immune system. Treatment consists of 2 phases: induction and maintenance. Induction involves ahigher
dose of a steroid-sparing medication during the initial weeks to months of therapy to rapidly induce
clinical remission. Steroids may be used during the induction phase of treatment to achieve symptom
control. Budesonide can be used in mild to moderate cases because it has significant first-pass
metabolism in the liver and thus reduced systemic absorption. Maintenance therapy involves using a
lower dose of a steroid-sparing medication, such as an immune modulator or a biologic, for the remainder
of the patient’s life to keep a patient in remission and prevent disease flares. Steroids are not effective
maintenance therapies. Further, inappropriate and excessive use of steroids increases the risk of
complications (such as osteopenia and infections) and puts physicians at risk of malpractice claims.

Many options are available for the medical treatment of patients with Crohn disease. Long-term treatment
strategies target various immune signaling pathways. Therapy options include immune modulators, such
as azathioprine, 6-mercaptopurine, and methotrexate, as well as biologic medications, such as antibodies
to TNF-a, IL-12/23, and integrin 0a4p7. Before initiating any biologic therapy, patients should be tested
for latent tuberculosis and hepatitis B. Positive test results warrant specialty consultation for appropriate
treatment prior to medication initiation.

Conclusions

Management of Crohn disease includes treatment with monoclonal antibody therapies,
immunomodulators, and surgery. The optimal approach depends on patient risk stratification; patient
preference; and clinical factors, including age of onset, penetrating complications, smoking, and severity
of ulceration. Physicians should be familiar with the advantages and disadvantages of each therapy to
best counsel their patients.

!

S 33 g ©

QO ymD A b O ey

\f



we] KY

S 33l g ©

s a/ﬁaﬁ,”col"gbmj.[qﬂ)ﬂ{dw/;ﬂﬁw

fv

10.

11

References

1.Ng SC, Shi HY, Hamidi N, et al. Worldwide incidence and prevalence of inflammatory bowel
disease in the 2Ist century: a systematic review of population-based studies. Lancet.
2018;390 (10114):2769-2778. doi: 10.1016/S0140-6736(17)32448-0 [PubMed]
[CrossRef] [Google Scholar]

McGovern DP, Kugathasan S, Cho JH. Genetics of inflammatory bowel diseases. Gastroenterology.
2015;149(5):1163—-1176.e2. doi: 10.1053/j.gastro.2015.08.001 [PMC free article] [PubMed]
[CrossRef] [Google Scholar]

Jostins L, Ripke S, Weersma RK, et al.; International IBD Genetics Consortium (IIBDGC). Host-
microbe interactions have shaped the genetic architecture of inflammatory bowel disease. Nature.
2012;491(7422):119-124. doi: 10.1038/naturel1 1582 [PMC free article] [PubMed]
[CrossRef] [Google Scholar]

Liu JZ, van Sommeren S, Huang H, et al.; International Multiple Sclerosis Genetics Consortium;
International IBD Genetics Consortium. Association analyses identify 38 susceptibility loci for
inflammatory bowel disease and highlight shared genetic risk across populations. Nat Genet.
2015;47(9):979-986. doi: 10.1038/ng.3359 [PMC free article] [PubMed] [CrossRef] [Google
Scholar]

Khanna S, Raffals LE. The microbiome in Crohn’s disease: role in pathogenesis and role of
microbiome replacement therapies. Gastroenterol Clin North Am. 2017;46(3):481-492. doi:
10.1016/j.gtc.2017.05.004 [PubMed] [CrossRef] [Google Scholar]

Mahid SS, Minor KS, Soto RE, Hornung CA, Galandiuk S. Smoking and inflammatory bowel
disease: a meta-analysis. Mayo Clin Proc. 2006;81 (11):1462—1471. doi: 10.4065/81.11.1462
[PubMed] [CrossRef] [Google Scholar]

To N, Gracie DJ, Ford AC. Systematic review with meta-analysis: the adverse effects of tobacco
smoking on the natural history of Crohn’s disease. Aliment Pharmacol Ther. 2016;43(5):549-561.
doi: 10.1111/apt.13511 [PubMed] [CrossRef] [Google Scholar]

Nunes T, Etchevers MJ, Doménech E, et al.; Tobacco-Eneida Study Group of GETECCU. Smoking
does influence disease behaviour and impacts the need for therapy in Crohn’s disease in the biologic
era. Aliment Pharmacol Ther. 2013;38(7):752-760. doi: 10.1111/apt.12440 [PubMed]
[CrossRef] [Google Scholar]

Banerjee R, Pal P, Girish BG, Reddy DN. Risk factors for diagnostic delay in Crohn’s disease and
their impact on long-term complications: how do they differ in a tuberculosis endemic
region? Aliment Pharmacol Ther. 2018;47(10):1367—1374. doi: 10.1111/apt.14617 [PubMed]
[CrossRef] [Google Scholar]

LiY, Ren J, Wang G, et al. Diagnostic delay in Crohn’s disease is associated with increased rate of
abdominal surgery: a retrospective study in Chinese patients. Dig Liver Dis. 2015;47(7):544-548.
doi: 10.1016/5.d1d.2015.03.004 [PubMed] [CrossRef] [Google Scholar]

. Nguyen VQ, Jiang D, Hoffman SN, et al. Impact of diagnostic delay and associated factors on
clinical outcomes in a U.S. inflammatory bowel disease cohort. Inflamm Bowel Dis.
2017;23(10):1825-1831. doi: 10.1097/MIB.0000000000001257 [PubMed] [CrossRef] [Google
Scholar]



https://pubmed.ncbi.nlm.nih.gov/29050646
https://doi.org/10.1016%2FS0140-6736(17)32448-0
https://scholar.google.com/scholar_lookup?journal=Lancet&title=Worldwide+incidence+and+prevalence+of+inflammatory+bowel+disease+in+the+21st+century:+a+systematic+review+of+population-based+studies&author=SC+Ng&author=HY+Shi&author=N+Hamidi&volume=390&issue=10114&publication_year=2018&pages=2769-2778&doi=10.1016/S0140-6736(17)32448-0&
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4915781/
https://pubmed.ncbi.nlm.nih.gov/26255561
https://doi.org/10.1053%2Fj.gastro.2015.08.001
https://scholar.google.com/scholar_lookup?journal=Gastroenterology&title=Genetics+of+inflammatory+bowel+diseases&author=DP+McGovern&author=S+Kugathasan&author=JH+Cho&volume=149&issue=5&publication_year=2015&pages=1163-1176.e2&pmid=26255561&doi=10.1053/j.gastro.2015.08.001&
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3491803/
https://pubmed.ncbi.nlm.nih.gov/23128233
https://doi.org/10.1038%2Fnature11582
https://scholar.google.com/scholar_lookup?journal=Nature&title=Host-microbe+interactions+have+shaped+the+genetic+architecture+of+inflammatory+bowel+disease&author=L+Jostins&author=S+Ripke&author=RK+Weersma&volume=491&issue=7422&publication_year=2012&pages=119-124&pmid=23128233&doi=10.1038/nature11582&
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4881818/
https://pubmed.ncbi.nlm.nih.gov/26192919
https://doi.org/10.1038%2Fng.3359
https://scholar.google.com/scholar_lookup?journal=Nat+Genet&title=Association+analyses+identify+38+susceptibility+loci+for+inflammatory+bowel+disease+and+highlight+shared+genetic+risk+across+populations&author=JZ+Liu&author=S+van+Sommeren&author=H+Huang&volume=47&issue=9&publication_year=2015&pages=979-986&pmid=26192919&doi=10.1038/ng.3359&
https://scholar.google.com/scholar_lookup?journal=Nat+Genet&title=Association+analyses+identify+38+susceptibility+loci+for+inflammatory+bowel+disease+and+highlight+shared+genetic+risk+across+populations&author=JZ+Liu&author=S+van+Sommeren&author=H+Huang&volume=47&issue=9&publication_year=2015&pages=979-986&pmid=26192919&doi=10.1038/ng.3359&
https://pubmed.ncbi.nlm.nih.gov/28838410
https://doi.org/10.1016%2Fj.gtc.2017.05.004
https://scholar.google.com/scholar_lookup?journal=Gastroenterol+Clin+North+Am&title=The+microbiome+in+Crohn%E2%80%99s+disease:+role+in+pathogenesis+and+role+of+microbiome+replacement+therapies&author=S+Khanna&author=LE+Raffals&volume=46&issue=3&publication_year=2017&pages=481-492&pmid=28838410&doi=10.1016/j.gtc.2017.05.004&
https://pubmed.ncbi.nlm.nih.gov/17120402
https://doi.org/10.4065%2F81.11.1462
https://scholar.google.com/scholar_lookup?journal=Mayo+Clin+Proc&title=Smoking+and+inflammatory+bowel+disease:+a+meta-analysis&author=SS+Mahid&author=KS+Minor&author=RE+Soto&author=CA+Hornung&author=S+Galandiuk&volume=81&issue=11&publication_year=2006&pages=1462-1471&pmid=17120402&doi=10.4065/81.11.1462&
https://pubmed.ncbi.nlm.nih.gov/26749371
https://doi.org/10.1111%2Fapt.13511
https://scholar.google.com/scholar_lookup?journal=Aliment+Pharmacol+Ther&title=Systematic+review+with+meta-analysis:+the+adverse+effects+of+tobacco+smoking+on+the+natural+history+of+Crohn%E2%80%99s+disease&author=N+To&author=DJ+Gracie&author=AC+Ford&volume=43&issue=5&publication_year=2016&pages=549-561&pmid=26749371&doi=10.1111/apt.13511&
https://pubmed.ncbi.nlm.nih.gov/23980933
https://doi.org/10.1111%2Fapt.12440
https://scholar.google.com/scholar_lookup?journal=Aliment+Pharmacol+Ther&title=Tobacco-Eneida+Study+Group+of+GETECCU.+Smoking+does+influence+disease+behaviour+and+impacts+the+need+for+therapy+in+Crohn%E2%80%99s+disease+in+the+biologic+era&author=T+Nunes&author=MJ+Etchevers&author=E+Dom%C3%A8nech&volume=38&issue=7&publication_year=2013&pages=752-760&pmid=23980933&doi=10.1111/apt.12440&
https://pubmed.ncbi.nlm.nih.gov/29572889
https://doi.org/10.1111%2Fapt.14617
https://scholar.google.com/scholar_lookup?journal=Aliment+Pharmacol+Ther&title=Risk+factors+for+diagnostic+delay+in+Crohn%E2%80%99s+disease+and+their+impact+on+long-term+complications:+how+do+they+differ+in+a+tuberculosis+endemic+region&author=R+Banerjee&author=P+Pal&author=BG+Girish&author=DN+Reddy&volume=47&issue=10&publication_year=2018&pages=1367-1374&pmid=29572889&doi=10.1111/apt.14617&
https://pubmed.ncbi.nlm.nih.gov/25840874
https://doi.org/10.1016%2Fj.dld.2015.03.004
https://scholar.google.com/scholar_lookup?journal=Dig+Liver+Dis&title=Diagnostic+delay+in+Crohn%E2%80%99s+disease+is+associated+with+increased+rate+of+abdominal+surgery:+a+retrospective+study+in+Chinese+patients&author=Y+Li&author=J+Ren&author=G+Wang&volume=47&issue=7&publication_year=2015&pages=544-548&pmid=25840874&doi=10.1016/j.dld.2015.03.004&
https://pubmed.ncbi.nlm.nih.gov/28885229
https://doi.org/10.1097%2FMIB.0000000000001257
https://scholar.google.com/scholar_lookup?journal=Inflamm+Bowel+Dis&title=Impact+of+diagnostic+delay+and+associated+factors+on+clinical+outcomes+in+a+U.S.+inflammatory+bowel+disease+cohort&author=VQ+Nguyen&author=D+Jiang&author=SN+Hoffman&volume=23&issue=10&publication_year=2017&pages=1825-1831&pmid=28885229&doi=10.1097/MIB.0000000000001257&
https://scholar.google.com/scholar_lookup?journal=Inflamm+Bowel+Dis&title=Impact+of+diagnostic+delay+and+associated+factors+on+clinical+outcomes+in+a+U.S.+inflammatory+bowel+disease+cohort&author=VQ+Nguyen&author=D+Jiang&author=SN+Hoffman&volume=23&issue=10&publication_year=2017&pages=1825-1831&pmid=28885229&doi=10.1097/MIB.0000000000001257&

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Nguyen VQ, Jiang D, Hoffman SN, et al. Impact of diagnostic delay and associated factors on
clinical outcomes in a U.S. inflammatory bowel disease cohort. Inflamm ‘Bowel: Dis.
2017;23(10):1825-1831. doi: 10.1097/MIB.0000000000001257 [PubMed] [CrossRef] [Google
Scholar]

Lo B, Vester-Andersen MK, Vind I, et al. Changes in disease behaviour and location in patients
with Crohn’s disease after seven years of follow-up: a Danish population-based inception cohort. J
Crohns Colitis. 2018;12(3):265-272. doi: 10.1093/ecco-jcc/jjx138 [PubMed] [CrossRef] [Google
Scholar]

Mosli MH, Zou G, Garg SK, et al. C-reactive protein, fecal calprotectin, and stool lactoferrin for
detection of endoscopic activity in symptomatic inflammatory bowel disease patients: a systematic
review and meta-analysis. Am J Gastroenterol. 2015;110(6):802—819. doi: 10.1038/ajg.2015.120
[PubMed] [CrossRef] [Google Scholar]

Thia KT, Sandborn WJ, Harmsen WS, Zinsmeister AR, Loftus EV Jr. Risk factors associated with
progression to intestinal complications of Crohn’s disease in a population-based
cohort. Gastroenterology. 2010;139(4):1147—1155. doi: 10.1053/j.gastro.2010.06.070 [PMC free
article] [PubMed] [CrossRef] [Google Scholar]

Zallot C, Peyrin-Biroulet L. Clinical risk factors for complicated disease: how reliable are they? Dig
Dis 2012;30(suppl 3):67-72. doi: 10.1159/000342608 [PubMed] [CrossRef] [Google Scholar]
Karreman MC, Luime JJ, Hazes JIMW, Weel AEAM. The prevalence and incidence of axial and
peripheral spondyloarthritis in inflammatory bowel disease: a systematic review and meta-analysis. J
Crohns Colitis. 2017;11(5):631-642. [PubMed] [Google Scholar]

Harbord M, Annese V, Vavricka SR, et al.; European Crohn’s and Colitis Organisation. The first
European evidence-based consensus on extra-intestinal manifestations in inflammatory bowel
disease. J Crohns Colitis. 2016;10(3):239-254. doi: 10.1093/ecco-jcc/jjv213 [PMC  free
article] [PubMed] [CrossRef] [Google Scholar]

Larsen S, Bendtzen K, Nielsen OH. Extraintestinal manifestations of inflammatory bowel disease:
epidemiology,  diagnosis, and  management. Ann ~ Med.  2010;42(2):97-114.  doi:
10.3109/07853890903559724 [PubMed] [CrossRef] [Google Scholar]

Vavricka SR, Brun L, Ballabeni P, et al. Frequency and risk factors for extraintestinal manifestations
in the Swiss inflammatory bowel disease cohort. Am J Gastroenterol. 2011;106(1):110-119. doi:
10.1038/ajg2.2010.343 [PubMed] [CrossRef] [Google Scholar]

Dave M, Elmunzer BJ, Dwamena BA, Higgins PD. Primary sclerosing cholangitis: meta-analysis of
diagnostic performance of MR cholangiopancreatography. Radiology. 2010;256 (2):387-396. doi:
10.1148/radiol. 10091953 [PubMed] [CrossRef] [Google Scholar]

Feld LD, Rubin DT, Feld AD. Legal risks and considerations associated with inflammatory bowel
disease: a primer. Am J Gastroenterol. 2018;113(11): 1577—-1579. doi: 10.1038/s41395-018-0204-7
[PubMed] [CrossRef] [Google Scholar]

Lim WC, Wang Y, MacDonald JK, Hanauer S. Aminosalicylates for induction of remission or
response in Crohn’s disease. Cochrane Database Syst Rev 2016;7(7):CD008870. doi:
10.1002/14651858.CD008870.pub2 [PMC free article] [PubMed] [CrossRef] [Google Scholar]
Feagan BG, Rochon J, Fedorak RN, et al.; The North American Crohn’s Study Group
Investigators. Methotrexate for the treatment of Crohn’s disease. N Engl J Med. 1995;332(5):292—
297. doi: 10.1056/NEJM199502023320503 [PubMed] [CrossRef] [Google Scholar]

we] KY

S 33 g ©

QO ymD A b O ey

fA


https://pubmed.ncbi.nlm.nih.gov/28885229
https://doi.org/10.1097%2FMIB.0000000000001257
https://scholar.google.com/scholar_lookup?journal=Inflamm+Bowel+Dis&title=Impact+of+diagnostic+delay+and+associated+factors+on+clinical+outcomes+in+a+U.S.+inflammatory+bowel+disease+cohort&author=VQ+Nguyen&author=D+Jiang&author=SN+Hoffman&volume=23&issue=10&publication_year=2017&pages=1825-1831&pmid=28885229&doi=10.1097/MIB.0000000000001257&
https://scholar.google.com/scholar_lookup?journal=Inflamm+Bowel+Dis&title=Impact+of+diagnostic+delay+and+associated+factors+on+clinical+outcomes+in+a+U.S.+inflammatory+bowel+disease+cohort&author=VQ+Nguyen&author=D+Jiang&author=SN+Hoffman&volume=23&issue=10&publication_year=2017&pages=1825-1831&pmid=28885229&doi=10.1097/MIB.0000000000001257&
https://pubmed.ncbi.nlm.nih.gov/29506105
https://doi.org/10.1093%2Fecco-jcc%2Fjjx138
https://scholar.google.com/scholar_lookup?journal=J+Crohns+Colitis&title=Changes+in+disease+behaviour+and+location+in+patients+with+Crohn%E2%80%99s+disease+after+seven+years+of+follow-up:+a+Danish+population-based+inception+cohort&author=B+Lo&author=MK+Vester-Andersen&author=I+Vind&volume=12&issue=3&publication_year=2018&pages=265-272&pmid=29506105&doi=10.1093/ecco-jcc/jjx138&
https://scholar.google.com/scholar_lookup?journal=J+Crohns+Colitis&title=Changes+in+disease+behaviour+and+location+in+patients+with+Crohn%E2%80%99s+disease+after+seven+years+of+follow-up:+a+Danish+population-based+inception+cohort&author=B+Lo&author=MK+Vester-Andersen&author=I+Vind&volume=12&issue=3&publication_year=2018&pages=265-272&pmid=29506105&doi=10.1093/ecco-jcc/jjx138&
https://pubmed.ncbi.nlm.nih.gov/25964225
https://doi.org/10.1038%2Fajg.2015.120
https://scholar.google.com/scholar_lookup?journal=Am+J+Gastroenterol&title=C-reactive+protein,+fecal+calprotectin,+and+stool+lactoferrin+for+detection+of+endoscopic+activity+in+symptomatic+inflammatory+bowel+disease+patients:+a+systematic+review+and+meta-analysis&author=MH+Mosli&author=G+Zou&author=SK+Garg&volume=110&issue=6&publication_year=2015&pages=802-819&pmid=25964225&doi=10.1038/ajg.2015.120&
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2950117/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2950117/
https://pubmed.ncbi.nlm.nih.gov/20637205
https://doi.org/10.1053%2Fj.gastro.2010.06.070
https://scholar.google.com/scholar_lookup?journal=Gastroenterology&title=Risk+factors+associated+with+progression+to+intestinal+complications+of+Crohn%E2%80%99s+disease+in+a+population-based+cohort&author=KT+Thia&author=WJ+Sandborn&author=WS+Harmsen&author=AR+Zinsmeister&author=EV+Loftus&volume=139&issue=4&publication_year=2010&pages=1147-1155&pmid=20637205&doi=10.1053/j.gastro.2010.06.070&
https://pubmed.ncbi.nlm.nih.gov/23295694
https://doi.org/10.1159%2F000342608
https://scholar.google.com/scholar_lookup?journal=Dig+Dis&title=Clinical+risk+factors+for+complicated+disease:+how+reliable+are+they?&author=C+Zallot&author=L+Peyrin-Biroulet&volume=30&issue=suppl+3&publication_year=2012&pages=67-72&pmid=23295694&doi=10.1159/000342608&
https://pubmed.ncbi.nlm.nih.gov/28453761
https://scholar.google.com/scholar_lookup?journal=J+Crohns+Colitis&title=Weel+AEAM.+The+prevalence+and+incidence+of+axial+and+peripheral+spondyloarthritis+in+inflammatory+bowel+disease:+a+systematic+review+and+meta-analysis&author=MC+Karreman&author=JJ+Luime&author=JMW+Hazes&volume=11&issue=5&publication_year=2017&pages=631-642&pmid=28453761&
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4957476/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4957476/
https://pubmed.ncbi.nlm.nih.gov/26614685
https://doi.org/10.1093%2Fecco-jcc%2Fjjv213
https://scholar.google.com/scholar_lookup?journal=J+Crohns+Colitis&title=The+first+European+evidence-based+consensus+on+extra-intestinal+manifestations+in+inflammatory+bowel+disease&author=M+Harbord&author=V+Annese&author=SR+Vavricka&volume=10&issue=3&publication_year=2016&pages=239-254&pmid=26614685&doi=10.1093/ecco-jcc/jjv213&
https://pubmed.ncbi.nlm.nih.gov/20166813
https://doi.org/10.3109%2F07853890903559724
https://scholar.google.com/scholar_lookup?journal=Ann+Med&title=Extraintestinal+manifestations+of+inflammatory+bowel+disease:+epidemiology,+diagnosis,+and+management&author=S+Larsen&author=K+Bendtzen&author=OH+Nielsen&volume=42&issue=2&publication_year=2010&pages=97-114&pmid=20166813&doi=10.3109/07853890903559724&
https://pubmed.ncbi.nlm.nih.gov/20808297
https://doi.org/10.1038%2Fajg.2010.343
https://scholar.google.com/scholar_lookup?journal=Am+J+Gastroenterol&title=Frequency+and+risk+factors+for+extraintestinal+manifestations+in+the+Swiss+inflammatory+bowel+disease+cohort&author=SR+Vavricka&author=L+Brun&author=P+Ballabeni&volume=106&issue=1&publication_year=2011&pages=110-119&pmid=20808297&doi=10.1038/ajg.2010.343&
https://pubmed.ncbi.nlm.nih.gov/20656832
https://doi.org/10.1148%2Fradiol.10091953
https://scholar.google.com/scholar_lookup?journal=Radiology&title=Primary+sclerosing+cholangitis:+meta-analysis+of+diagnostic+performance+of+MR+cholangiopancreatography&author=M+Dave&author=BJ+Elmunzer&author=BA+Dwamena&author=PD+Higgins&volume=256&issue=2&publication_year=2010&pages=387-396&pmid=20656832&doi=10.1148/radiol.10091953&
https://pubmed.ncbi.nlm.nih.gov/30008471
https://doi.org/10.1038%2Fs41395-018-0204-7
https://scholar.google.com/scholar_lookup?journal=Am+J+Gastroenterol&title=Legal+risks+and+considerations+associated+with+inflammatory+bowel+disease:+a+primer&author=LD+Feld&author=DT+Rubin&author=AD+Feld&volume=113&issue=11&publication_year=2018&pages=1577-1579&pmid=30008471&doi=10.1038/s41395-018-0204-7&
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6457996/
https://pubmed.ncbi.nlm.nih.gov/27372735
https://doi.org/10.1002%2F14651858.CD008870.pub2
https://scholar.google.com/scholar_lookup?journal=Cochrane+Database+Syst+Rev&title=Aminosalicylates+for+induction+of+remission+or+response+in+Crohn%E2%80%99s+disease&author=WC+Lim&author=Y+Wang&author=JK+MacDonald&author=S+Hanauer&volume=7&issue=7&publication_year=2016&pages=CD008870&pmid=27372735&doi=10.1002/14651858.CD008870.pub2&
https://pubmed.ncbi.nlm.nih.gov/7816064
https://doi.org/10.1056%2FNEJM199502023320503
https://scholar.google.com/scholar_lookup?journal=N+Engl+J+Med&title=Methotrexate+for+the+treatment+of+Crohn%E2%80%99s+disease.&author=BG+Feagan&author=J+Rochon&author=RN+Fedorak&volume=332&issue=5&publication_year=1995&pages=292-297&pmid=7816064&doi=10.1056/NEJM199502023320503&

we] KY

25. Feagan BG, Fedorak RN, Irvine EJ, et al.; North American Crohn’s Study Group
Investigators. A comparison of methotrexate with placebo for the maintenance of remission in
Crohn’s disease. N Engl J Med. 2000;342(22):1627-1632. doi: 10.1056/NEJM200006013422202
[PubMed] [CrossRef] [Google Scholar]

26. Colombel JF, Sandborn WJ, Reinisch W, et al.; SONIC Study Group. Infliximab, azathioprine, or
combination therapy for Crohn’s disease. N Engl J Med. 2010;362(15):1383—-1395. doi:
10.1056/NEJM0a0904492 [PubMed] [CrossRef] [Google Scholar]

27. Crohn's Disease and Ulcerative Colitis—From Epidemiology and Immunobiology to a Rational

Diagnostic and Therapeutic Approach.

S 33l g ©

(A&l asle € o) caidie cpl — Sl ()]

s o,&ﬁ,lfg»!"()b‘mj.@)ﬂ{dw/;ﬂﬁw

F4



Alcohol Effects on Hepatic Lipid Metabolism

Abstract

Alcoholic liver disease (ALD) is the most prevalent type of chronic liver disease with significant
morbidity and mortality worldwide. ALD begins with simple hepatic steatosis and progresses to
alcoholic steatohepatitis, fibrosis, and cirrhosis. The severity of hepatic steatosis is highly
associated with the development of later stages of ALD. This review explores the disturbances of
alcohol-induced hepatic lipid metabolism through altered hepatic lipid uptake, de novo lipid
synthesis, fatty acid oxidation, hepatic lipid export, and lipid droplet formation and catabolism and
we are going to explain about two of them which it seem more important to state the dangers
and harms of alcohol consumption.

Keywords: Alcoholic liver disease, fatty acid uptake, steatosis

Introduction

Globally, approximately two billion people consume alcoholic beverages, and alcohol abuse is a
leading cause of liver-associated morbidity and mortality. The spectrum

of alcoholic liver disease (ALD) ranges from simple steatosis to alcoholic steatohepatitis, progressive
fibrosis, and cirrhosis. Currently, there are no accepted therapeutics to halt or reverse ALD in
patients, despite the profound economic

and health impacts of ALD. The earliest and most common hepatic response to alcohol is excess fat
accumulation (steatosis). Alcoholic fatty liver is diagnosed when alcohol consumption results in
hepatic fat exceeding 5% of the liver weight. Nearly all alcohol consumers develop steatosis, widely
considered to be

a less injurious stage than advanced stages of liver disease but whose severity

is highly linked to the development of later stages of ALD and that results from alcohol’s toxic effects
on hepatic lipid metabolism. In contradistinction, alcohol intake alone is insufficient to cause
significant liver disease in the majority of consumers, although the amount of alcohol consumed is
highly associated with the severity of ALD.

The liver is the major organ responsible for metabolizing ingested alcohol to the toxic metabolite
acetaldehyde , and most data support that it is alcohol’s metabolism per se that is required for
hepatic lipid dysregulation. Once metabolized, alcohol exerts a myriad of effects on hepatic lipid
regulation that promote steatosis. In this review, we focus predominantly on alcohol’s
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dysregulation of triglyceride metabolism, the predominant lipids implicated in the development of
steatosis: From effects on the production of triglyceride to effects on fatty acid uptake and oxidation,
lipophagy, triglyceride export, and hepatocellular lipid storage, alcohol impacts cellular lipid
homeostasis, which in turn has implications for cellular dysmetabolic stress and inflammation
pathways thought to spur liverdisease progression.

Effects of Alcohol on Hepatic Fatty Acid Uptake

As triglycerides are the predominant hepatic neutral lipids that accumulate in ALD, significant attention
has been paid to alcohol’s effects on fatty acids whose esterification results in triglyceride synthesis.
Exogenous sources of hepatocyte fatty acids include the uptake of circulating NEFAs from adipose
tissue lipolysis and intestinally derived chylomicrons. Chronic alcohol consumption exacerbates
adipose tissue lipolysis in large part through inciting adipose tissue insulin resistance, although other
mechanisms, such as alcohol-induced catecholamine release, play a role. Indeed, in alcohol-fed
rodents, peripheral adipose depots are reduced compared with controls. This is in line with our own
data demonstrating that alcohol worsens insulin sensitivity in part by inhibiting the lipogenic response
of adipocytes to insulin, a finding that correlates with observations in clinical studies showing that
patients with alcohol addiction have less fat mass and increased NEFA levels. In rodents, these effects
on

adipose tissue lipolysis and subsequent hepatic fatty acid uptake take place as early as within 2 weeks
of chronic alcohol

ingestion based on high resolution mass spectrometry and in vivo deuterium labeling. Alcohol
consumption can also increase the supply of intestine-derived fatty acids from chylomicrons.
Chylomicrons are formed by intestinal enterocytes and are taken up by hepatocytes as chylomicron
remnants via the LDL receptor and the LDL receptor-related protein after undergoing lipolysis by
lipases . Although this is an established chylomicron clearance pathway, chylomicronderived fatty acids
are not major sources of alcohol-induced hepatic neutral lipid accumulation , unlike what is observed
with white adipose tissue-derived fatty acids. Upon circulating to the liver, NEFAs enter hepatocytes
via hepatic fatty acid transporters. Hepatic plasma membrane fatty acid transporters include fatty acid
transporter proteins (FATPs) and fatty acid translocase/CD36. Among six isoforms of FATPs, FATP2 and
FATPS are highly expressed in the liver, while CD36 expression is normally low. Although CD36 does
not play a significant role in fatty acid transport in normal liver, CD36 is highly inducible and contributes
to hepatic steatosis under pathological conditions such as excessive alcohol consumption. In fact,
chronic alcohol upregulates the expression of CD36 while there is no clear consensus on the expression
of FATP2 and FATPS5 in the liver. Furthermore, CD36 ablation alleviates ethanol-induced hepatic lipid
accumulation, corroborating the participation of CD36 in the development of alcoholic steatosis



As a consequence of the increased expression of hepatic fatty acid transporters, alcohol consumption
increases the hepatic capacity for exogenous fatty acid uptake. Indeed, fatty acid uptake'is increased
inprimary cultured hepatocytes from
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Effects of Alcohol on Hepatic Lipid Export

Hepatocytes export neutral lipids by packaging them into VLDL, which prevents intrahepatic
triglyceride accumulation. VLDL secretion depends on the availability

alcohol-fed rats. Together, these alcohol-induced alterations in both hepatic fatty acid delivery and
capacity for uptake contribute to increased hepatic lipid accumulation and resultant hepatic steatosis.

of hepatic lipids and the hepatocytes’ capacity for VLDL assembly .
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VLDL particles are generated in the ER upon apoB100 lipidation, which is facilitated by microsomal
triglyceride transfer protein. Nascent VLDL is then transferred to the Golgi apparatus where mature
VLDL is formed. Alcohol impairs VLDL assembly and secretion. Ethanolfed rodents have decreased
apoB synthesis and hepatic microsomal triglyceride transfer protein expression and activity, effects
reversed by pharmacological hepatocyte growth factor administration and PPAR agonism,
respectively. Alcohol’s alteration of methionine metabolism is an additional mechanism by which
VLDL secretion is impaired. Namely, ethanol reduces S-adenosyl methionine (SAM) levels.

The SAM-dependent enzyme phosphatidylethanolamine methyltransferase (PEMT) is responsible for
the production of the VLDL lipid phosphatidylcholine (PC), and PEMT inhibition causes steatosis in
mice. Consequently, alcohol’s inhibitory effects on SAM impair VLDL production indirectly through
PEMT inhibition and PC reduction.

Conclusion

In summary, alcohol dysregulates many aspects of hepatic lipid metabolism. Alcohol-induced hepatic
fatty acid uptake, impairment of fatty acid oxidation, promotion of de novo lipid synthesis and neutral
lipid storage, and inhibition of lipid export and LD catabolism are all pathways

that converge to cause hepatocellular LD accumulation. In addition to these relatively well-established
mechanisms, several emerging areas of alcohol-induced hepatocellular LD regulation have gained

attention.
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Laser In Situ Keratomileusis (LASIK)

Laser in situ keratomileusis (LASIK) is a laser-assisted surgical procedure for the correction of visual
refractive errors. This activity will review the indications, laser, equipment, contraindications,
complications, and long-term prognosis of patients who undergo LASIK.

Introduction

KERATOMILEUSIS The concept that refractive error could be corrected by sculpting corneal
stromal tissue to change corneal curvature was the brainchild of Jose Ignacio Barraquer Moner
in 1948. Barraquer developed a procedure he coined “keratomileusis,” which involved ressecting
a disc of anterior corneal tissue that was then frozen in liquid nitrogen, placed on a modi-
fi ed watchmaker’s lathe , and milled to change corneal curvature .The word “keratomileusis”
literally means “sculpting” of the “cornea.” (2)

Laser-assisted in situ keratomileusis (LASIK) is a common ophthalmologic surgical procedure used
to correct refractive error. LASIK was patented in 1989 by Dr. Gholam Peyman. The first publication
of LASIK used in patient care was by Dr. loannis Pallikaris et al., in the early 1990s. This procedure
quickly became popular due to decreased time of recovery and post-surgical complications, with
no decrease in efficacy. Since its implementation in clinical practice, LASIK is among the most
scrutinized and studied surgical procedures to have gone through FDA inspection. Thirty years
later, with advancements in technique and equipment, LASIK continues to provide efficient,
predictable, and safe outcomes with patients reporting satisfaction with the procedure as
compared to using spectacles or contact lenses. (1)

Several predictive factors have been reported to establish successful myopia LASIK treatment,
namely, the severity degree of myopia, degree of astigmatism, axial length, corneal thickness,
patient’s age, types of LASIK machines, such as ablation profile, laser spot size, cyclotorsion
misalignment and time duration of treatment (3)

Indications

patients suffer relatively little pain compared with techniques that do not create a flap, with
recovery time to baseline being only a few days. These procedures are typically high in cost and are
not usually covered by insurance because companies consider these procedures as cosmetic and
not medically necessary. This high cost, roughly $1,500 to $2,500 per eye, can be attributed to the
use of two lasers (excimer laser and femtosecond laser) in most practices. In addition, the patient
should be informed that LASIK does not correct presbyopia; thus, reading glasses may still be
necessary. A myopic shift with cataract formation may also occur at a later age. (1)
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For individual parameters, it was clearly shown that all eyes with high myopia showed a significant

increase in UCVA after LASIK procedure, and SE in these groups was found to have decreased
significantly after treatment. These results denote that LASIK procedure was able to reduce the degree
of myopia and spectacle or contact lens dependency by providing better UCVA [50, 51]. In terms of
BCVA, very high myopia eyes in these myopia groups showed better post-LASIK BCVA compared to
pre-LASIK condition with no statistical significance, thus demonstrating a good indication of the
outcome. This result implied that LASIK is a safe procedure with no signs of ectasia and hyperopic
spherical equivalent > -0.5D.(3)

Contraindications(1)

Absolute Contraindications

Refractive Instability

Changes greater than 0.5 D in the last year constitute instability, and LASIK is not recommended for
patients since it is a permanent procedure and operating on eyes that change rapidly may lead to
severe complications such as postoperative ectasia. According to the FDA guidelines for LASIK,
conditions that may lead to refractive instability include pregnancy, nursing, and uncontrolled diabetes
mellitus.

Corneal Ectasia

A normal corneal thickness is around 540-550 microns. If the preoperative cornea is less than 500
microns, or if the postoperative residual stromal thickness is less than 250 microns, it increases the risk
of developing keratectasia by 5%.

Keratoconus

A cone-shaped cornea is an absolute contraindication for LASIK due to the risk of the condition causing
corneal ectasia. A practitioner must also be aware of subclinical keratoconus, including forme fruste
keratoconus (FFK), which is, by definition, keratoconus that is not detectable with slit-lamp and corneal
topography testing. Therefore, it may be a false negative.

Uncontrolled Systemic Diseases

Systemic lupus erythematosus, Sjogren syndrome, rheumatoid arthritis, Graves disease, Crohn's
disease, and other diseases that cause keratoconjunctivitis sicca or other forms of ocular pathology.
Active Infection

Bacterial blepharitis and keratitis can increase the risk of spreading infection and inflammation through
the cornea into the eye.

Relative Contraindications

Age

While LASIK is generally not advised for children due to the changes in refraction during adolescence,
it has been successful in patients under 18 years old with high myopia or other severe pathologies.
Herpes Zoster Ophthalmicus or Herpes Simplex Keratitis


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6062894/#r50
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6062894/#r51

Active infection by Herpes should be treated before surgery occurs. A study determined that it is
safe to operate on patients with a history of ocular Herpes; however, it is recommended to wait
one year for the virus to be in remission before surgical intervention.

Cataract

Patients with mild cataracts may still receive LASIK surgery, but with the caveat that when the
cataract progresses, visual acuity may be impaired despite LASIK. Intraocular lens implantation
following cataract surgery is an indicated alternative procedure to LASIK.

Glaucoma

Patients with glaucoma who undergo LASIK may develop a false decrease in intraocular pressure (IOP)
after surgery due to decreased corneal thickness. In addition, advanced patients with glaucoma have
the risk of increased damage to the optic nerve during surgery due to the transient increase in
intraocular pressure from the initial suction applied on the cornea.

Corneal Dystrophy (CD)

Certain diseases like Fuchs endothelial corneal dystrophy may be accelerated with surgical
interventions such as LASIK. Patients with other forms of corneal dystrophies, such as granular corneal
dystrophy and lattice corneal dystrophy, may receive LASIK, but recurrence of the disease is a
possibility.

Keloidosis

It is suggested by some sources that patients with a history of keloids may have their surgical results
complicated by the disease. However, it has been reported that patients with keloids undergoing
refractive surgery report good outcomes.

Pupil Size

It has been historically reported that patients with a larger pupil size may have an increased risk for
postsurgical visual complications, such as halos/star-bursting with light, and glare. However, with the
advent of new technology lasers, larger ablation, and blend/transition zones, the correlation of large
pupil size and visual complications is diminishing.
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