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Sometimes, when organs like the kidneys or liver get sick, the only
way to make people better is by replacing the sick organ with a
healthy one. This special surgery is called organ transplantation, and
the person who gets the new organ is called the recipient. White
blood cells in the recipient’'s body, which act like soldiers to protect
people from microbes that make them sick, might think the new
organ is a dangerous invader and try to destroy it. To prevent this
attack on the new organ, recipients need to take special drugs called
immunosuppressive agents, which make their soldier cells “sleep.”
However, these drugs can make the recipient more likely to get sick
from microbes, and they might develop diseases like pneumonia,
urinary or wound infections. In this article, we will discuss the main
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DONOR

The person who gives
the transplanted organ
is called the donor.

RECIPIENT

The person who
receives the
transplanted organ is
called the recipient.

REJECTION

A reaction of the
recipient’s white blood
cells, which think that
the transplanted organ
is an enemy so they try
to destroy it.

IMMUNOSUPPRES-
SIVE AGENTS

Drugs used to stop the
recipient’s white blood
cells from attacking the
transplanted organ.

characteristics of infections in transplant recipients and what can be
done to prevent them.

WHAT IS ORGAN TRANSPLANTATION?

Organ transplantation is a special kind of surgery in which a sick
organ is replaced with a healthy one from another person. The
person who gives the organ is called the donor and the person who
receives it is called the recipient. Sometimes, organ transplantation
is the only way to cure a disease, and it can save lives [1]. A lot of
organs can be transplanted: kidney, liver, heart, lung, pancreas, and
intestine. However, the donor organs must be perfectly functional to
be transplanted. For example, if the donor is ill or suffers from an
infection, their organs cannot be donated. In addition, before donor
organs are transplanted into the recipient, they are carefully stored in
the cold and covered with liquids that keep them in good condition
until they reach the recipient. Medical professionals are careful to
preserve the organs as much as possible.

There are two types of donors. Sometimes, a person who is still
alive can donate an organ—such people are called living donors.
For example, someone can donate a kidney because people can
survive well with only one of the two they are born with. Also, in
some cases, a part of the liver can be donated because the liver
can grow back. People can also donate their organs to others after
they die—these are called deceased donors. A single deceased donor
can save multiple lives with their organs. Doctors check to make
sure the deceased donor's organs are in good shape before the
transplant. Most transplants occur thanks to this generous gift from
deceased donors.

WHY IS IT IMPORTANT FOR SOLDIER CELLS TO SLEEP
AFTER A TRANSPLANT?

One of the biggest challenges for people who have had an organ
transplant is dealing with infections. Infections can be caused by many
types of microbes such as viruses, bacteria, fungi, and parasites. Our
bodies defend themselves from infections thanks to cells called white
blood cells, which act like soldiers that fight off dangerous invaders.
However, the white blood cells can think that a transplanted organis an
enemy, and then they try to destroy it. This reaction is called rejection.
Doctors work hard to prevent and manage rejection by giving
transplant recipients special medicines called immunosuppressive
agents and monitoring transplant recipients closely. These medicines
make the white blood cell soldiers go to sleep. Unfortunately, this
means that transplant recipients are also more likely to get infections.
So, doctors need to find the right balance between protecting the new
organ and keeping the person safe from infections. If the patient gets
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NOSOCOMIAL
INFECTION

An infection that
someone gets while
staying in a hospital.
The name comes from
the Greek word
nosokomio, which
means hospital.

ANTIMICROBIAL
RESISTANCE

When bacteria become
so strong that the
antibiotics doctors use
to kill them no

longer work.

too much medicine, the person'’s body cannot fight off infections well,
and they can get sick more easily. If the patient gets too little medicine,
the person’s body might reject the new organ, which means the new
organ might stop working [2].

WHY ARE INFECTIONS AFTER TRANSPLANTATION SO
DANGEROUS?

Transplant recipients are more likely to develop infections due to the
white blood cell soldiers “napping”. Because of this, the body might not
show the usual signs of being sick, like having a fever, chills, or pain,
or feeling tired. The signs of infection might be weaker or show up
later than they should. When it is more difficult for doctors to know
that the patient has an infection, the patient might not be treated
soon enough and the infection may spread to other parts of the body.
Thus, managing infections after transplantation can be challenging,
and it might affect the patient’'s health and how the transplanted
organ works.

INFECTION RISK AND TIMELINE

Some transplant patients have a higher chance of getting infections
than others. For example, people who receive a lung transplant are
more likely to catch viruses that affect the lungs, like the viruses that
cause the flu or COVID-19. Also, as patients get older, their risk of
infections can increase. If the transplant surgery is very difficult, it can
also become easier for transplant patients to get infections. Doctors
must consider all these factors to figure out how likely it is that a
transplant patient will get infections.

When predicting the risk of infection, doctors generally consider 3
main time periods related to when the surgery was performed: the
early days after transplant, 1-6 months after the transplant, and 6
months or more after the transplant (Figure 1) [1].

During the 1% days to weeks after transplantation, the recipientis still in
the hospital recovering from the surgery. Most of the infections during
this time are the same as the infections seen in other hospital patients
after other types of surgeries. These are called nosocomial infections
(nosokomio means hospital in Greek). Nosocomial infections can be
different depending on the type of transplant. For example, people
with new kidneys might get urinary infections, and those with new
lungs might get pneumonia—a lung infection usually caused by
bacteria. Unfortunately, all over the world, bacteria have found ways
of surviving the drugs that doctors use to fight infections—making
it harder to get rid of the infections they cause. This is known as
antimicrobial resistance and it is more dangerous for people with
weaker defenses, like transplant recipients [3].
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Figure 1

Timeline of infections
in organ transplants. Up
to about 1 month after
transplantation, (A)
donor-derived
infections from the
transplanted organ and
(B) nosocomial
infections

(caught during the
hospital stay) are the
biggest worry. (C) From
2—6 months after
transplantation,
opportunistic infections
are common. These are
infections from
microbes that do not
usually cause problems
in healthy people. (D)
From 6 months
post-transplantation,
transplant patients are
generally susceptible to
infections spread in
everyday places like
schools or playgrounds
where people interact
with one another.

OPPORTUNISTIC
INFECTIONS

Infections caused by
microbes that do not
bother healthy people.
These microbes can
cause infections in
transplant patients due
to the reduced activity
of their white

blood cells.
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In the period between 1 month and 6 months after the transplant, the
medicines to stop the body from rejecting the organ are the strongest.
This makes it easier for microbes that do not usually bother healthy
people to cause problems, which are called opportunistic infections.
Types of opportunistic infections can vary depending on where the
person lives. Sometimes, the microbe is already in the person’s body
in a “sleeping” form, but it can wake up after a transplant. This can
happen with some viruses (for example the cytomegalovirus, a cousin
of the virus that causes chickenpox) or bacteria like the kind that cause
tuberculosis. However, the number of opportunistic infections has
decreased in recent years, because doctors give patients drugs to keep
these microbes from waking up.

Finally, after 6 months, the risk of infections goes down because the
Immunosuppressive medicines are less strong. But transplant patients
can catch bacteria and viruses from the community more easily than
most people, such as microbes that cause the flu or pneumonia.

AN UNEXPECTED GIFT: DONOR-DERIVED INFECTIONS

A very rare but sometimes difficult problem with organ transplants
is getting an infection from the donor organ. This is called a
donor-derived infection. These infections can come from bacteria,
fungi, viruses, or parasites present in the organ. To prevent this, doctors
check donors very carefully. If they find an infection, they might treat it
before the donation or give the recipient special medicine during the
transplant. When checking a donor, doctors look at things like where
the donor is from, if they have traveled to places with lots of infections,
and if they have a fever or other symptoms suggestive of infection at
the time of donation. If the donor is alive and has an infection, the
transplant can be delayed until the infection is gone. But if the donor
has died, the donation might be stopped if doctors find an infection
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PROPHYLAXIS

Medicines can protect
transplant recipients
from microbes that
cause illness.

that is hard to treat. Otherwise, specific drugs will be used during
surgery to avoid the spread of the infection to the organ recipient [4].
Although donor-derived infections are a risk, most patients are very
sick while they are waiting for a transplant, so the risk is usually worth
it for the patients’ long-term health.

PREVENTING INFECTIONS IN ORGAN TRANSPLANT
RECIPIENTS

Some of the infections that happen in transplant recipients can be
prevented by vaccines. Vaccines are medicines that help the body
to defend itself against diseases. They work by showing the body a
very weak version of the microbes that cause a disease. This weak
version will not make people sick, but it helps the body’s soldiers learn
to recognize and fight the real germs if they show up later. So, if a
vaccinated person meets the real microbe in the future, their body
will already know how to defend itself and keep them from getting
sick. Every patient waiting for a transplant needs to check which
vaccinations are necessary. It is best to get these vaccines before
the transplant [5]. Some vaccines using living organisms cannot be
given in transplant recipients due to the risk of severe infections that
may develop.

Besides vaccines, some medicines can help protect recipients from
microbes that cause illness. These medicines are called prophylaxis.
They help prevent bacterial, fungal, and viral infections. Transplant
patients might need to take these medicines for a long time, up to
6—12 months after the transplant, to avoid getting sick [1].

FINAL INSIGHTS

Now you have learned about what a transplant is and why people need
to take special medicines to help their bodies accept their new organs.
These medicines, called immunosuppressive agents, are important
to prevent transplant rejection, but they also make it easier to get
infections. We told you about when these infections appear after
transplant, and how doctors follow and prevent infections. Managing
infections in people with transplants is complex but exciting work.
That is why doctors are always doing research to find better ways
to stop infections and their effects after transplantation. Thanks to
this research, most transplant patients can live healthy lives without
worrying too much about infections.
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YOUNG REVIEWERS

MANUEL, AGE: 11

Both of Manuel's parents are academic scientists. Therefore, science is a frequent
topic during dinner time. Manuel is a bright, curious young boy, an avid reader of
fantasy novels, who enjoys video games as much as fantasy tabletop role-playing
games. He loves solving puzzles and riddles, and that is the reason why he fell in
love with science; it allows him to logically explain the life around him.
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YUL, AGE: 10

Hil' I am Yul, I am a 10 year old student who likes to play, learn, and work. My hobby
is to build model planes and study real planes to see their functions. | do Jiu-Jitsu
and obstacle course runnings as my workouts. | am also interested in science and
some math, when | am studying.
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