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The immune system operates like a fire alarm. Imagine your child’s body as a large, beautiful 
building with a fire-alarm system designed to keep everything safe. At the heart of this system is 
a smoke detector. When it notices real danger, it sends out an alarm, and that alarm switches 
on the sprinklers to put out the fire. This is exactly how a healthy immune system works. The 
smoke detector represents the cell’s sensors, the alarm signals represent interferons, and the 
sprinklers represent a set of immune switches called Janus Kinases or JAK’s for short. When 
there truly is something harmful in the body, the detector senses it, the alarm calls for help, and 
the sprinklers act quickly to protect the body. 
 
Juvenile dermatomyositis behaves like a malfunctioning *fire alarm system. The smoke 
detector senses danger that isn’t there. Because of that, the alarm begins sounding at the 
wrong times. And once the alarm goes off, the sprinklers activate. Instead of helping, all that 
unnecessary alarm activity creates inflammation that causes damage to the building. In JDM, 
that inflammation shows up in the blood vessels and damages the skin and muscles. The 
immune system in a kid with JDM is trying to put out a fire that doesn’t exist. 

 
What if we could disconnect the sprinkler system 
from the alarm? The first big breakthrough in 
treatment came from looking at the sprinkler system. 
If the sprinklers are causing much of the damage, 
then calming them down might make a real 
difference. That is where JAK inhibitors entered the 
picture. These medicines, drugs that often end in the 
suffix “-citinib”, were designed to keep the sprinklers 
from flooding the building every time the alarm 
misfires. Researchers supported by Cure JM have 
studied medicines like baricitinib, brepocitinib, and 
deucravicitinib, and many children have benefited 
from having a quieter sprinkler system. 
 



 
But scientists soon asked a natural question. Instead 
of only calming the sprinklers, what if we prevented 
the alarm from ever triggering the sprinkler 
system? The alarm in this system is made up of 
interferons, especially interferon-alpha and 
interferon-beta. When these signals shout “fire,” the 
rest of the system reacts. So researchers began 
designing monoclonal antibodies (medicines that 
often end in “-mab”) to silence the alarm. Drugs such 
as anifrolumab, rituximab, infliximab, and the newer 
dazukibart are being studied to block the unnecessary 
alarm signals. Early results show great promise: when 
the alarm stays quiet, the sprinklers stay off, and 
inflammation can drop dramatically. 
 
As the science has progressed over the years, the next question was even more ambitious: 
why is the smoke detector misreading harmless signals as danger and triggering the 
alarm? That question brings us to the newest wave of research. Scientists funded by Cure JM 
are now studying what happens deep inside individual cells, where the “smoke detector” itself 
sits. Sometimes the detector mistakes pieces of genetic material for intruders, even when 
they’re not harmful. Fixing that miscommunication could stop the alarm at its very beginning 
(nucleic acid therapy). Other researchers are studying the cell’s power source, the mitochondria. 

If the power supply flickers or fails, it can 
cause the detector to glitch, sending out 
false warnings (mitochondrial dysfunction). 
Stabilizing the cell’s power source could 
prevent these misfires altogether. 
 
There is also groundbreaking work 
exploring what you might think of as a full 
“system reset.” CAR-T therapy removes 
the immune cells acting like faulty 
detectors and replaces them with 
repaired or reprogrammed ones, as if a 
maintenance crew came in to swap out the 
broken equipment with an upgrade. Early 
research suggests this approach could 
create long-lasting, possibly 
medication-free remission for some 
patients. 
 

This entire scientific journey, from calming the sprinklers, to quieting the alarm, to repairing or 
replacing the detector, reflects the research that your contributions are helping to drive forward 
every day. The goal is not just to treat inflammation when it appears, but to understand and fix 
the immune system itself so that it only responds to real danger. With each step, researchers 
get closer to restoring balance to the immune system and giving children with JDM a safer, 
healthier future. 
 



 
* ENDNOTES 
This fire-alarm metaphor is a simplified way to describe how several new research-driven treatment 
approaches work along the interferon pathway. JDM is a complex autoimmune disease involving many 
interconnected immune processes. No single analogy captures all of that complexity. Effective care for 
children with JDM always requires individualized treatment decisions guided by a pediatric 
rheumatologist, and often involves several therapies used together to address each child’s specific needs. 
 
Traditional first-line treatments remain essential in JDM care, but they work differently than the newer 
targeted therapies currently under investigation. High-dose steroids, methotrexate, and intravenous 
immunoglobulin (IVIG) all reduce immune system overreaction, yet they do so in broad, system-wide 
ways, affecting more than just the misfiring part of the system. This can leave children with a 
compromised immune system. 

●​ Corticosteroids act quickly and powerfully, but they suppress many immune pathways at once. 
They are effective for controlling acute inflammation, though long-term use can cause significant 
side effects. 

●​ Methotrexate provides longer-term control by dampening a wide range of immune signals and 
helping stabilize the inflammatory environment. 

●​ IVIG works through multiple mechanisms at the same time and helps rebalance immune activity, 
but it does not target one specific pathway. 

 
The promise of newer therapies such as JAK inhibitors, monoclonal antibodies, 
mitochondrial-focused research, and nucleic-acid–directed approaches offer greater precision. 
 
Instead of broadly suppressing the immune system, these emerging treatments aim to intervene at 
specific points in the interferon pathway. The goal is to reduce inflammation more effectively while 
minimizing long-term risks, giving clinicians additional tools that complement the current first-line 
treatment framework rather than replace it outright. 
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The Interferon Pathway: A Misfiring Fire Alarm 
 
Imagine your child's body is like a very important building with a sophisticated fire alarm 
system called the Interferon Pathway. This pathway is designed to protect them from 
real threats, like viruses (real fires). 
 
In Juvenile Dermatomyositis (JDM), this system is misfiring. It acts like there's a fire 
when there isn't one, leading to constant inflammation. 
 
In our analogy, the Interferon Pathway works like this: 

1.​ Upstream (The Sensor): A faulty sensor detects a non-existent threat ("false 
smoke"). 
 

2.​ Midstream (The Alarm): This triggers a flood of alarm signals called Interferons 
(specifically IFN-alpha and IFN-beta), which travel like a wire to the main control 
panel. 
 

3.​ Downstream (The Sprinklers): The Interferons activate the final switches 
(JAK/STAT) that turn on the sprinklers 
(inflammation, rashes, and muscle weakness). 

 
 
 
 
 
 
 
 
 
 
 
 
Cure JM is funding research and treatments that are organized around interrupting this 
chain of misfire at all three key points along this pathway. 
 
 
 



 
 
 

Treatment Area Target in Analogy What Treatment Does Research We’re Supporting 

DOWNSTREAM The Sprinklers Stops the sprinkler 
damage now. 

tofacitinib, baricitinib, 
deucravicitinib, and 
brepocitinib 

MIDSTREAM The Alarm Blocks the Interferon 
signal before the alarm 
sounds. 

rituximab, infliximab, 
anifrolumab, dazukibart 

UPSTREAM The Sensor Fixes the root cause so the 
false signal is never 
created. 

Nucleic acid therapy, 
mitochondrial dysfunction, 
CAR-T therapy, CAR-NK 
therapy 

 
 

1.​ Downstream: The Shutoff Valve (JAK Inhibitors) 
This section addresses treatments that stop the inflammation that's already underway. 
 

 
The Goal: Stop the Water 
Damage 
In your child’s body, the fire alarm is 
already blaring (the immune system 
is highly active), and the sprinkler 
system is about to flood the 
building (inflammation is about to 
cause rashes, muscle weakness, 
and fatigue). 
 
The Downstream goal is to stop 
the sprinklers from turning on, 
even if the alarm is still sounding. 
This protects the body from the 
damage right now. 
 

The Mechanism: What are JAK and STAT? 
Think of the inflammation signal inside the cell (the signal to turn on the sprinklers) 
as a short chain of command: 

●​ JAK (Janus Kinase): This is the switch inside the cell that receives the 
signal from the Midstream alarm (the Interferons). Once JAK is flipped, it 
tells the sprinkler system to start. 

●​ STAT (Signal Transducer and Activator of Transcription): This is the 
final instruction that JAK sends to the cell's nucleus to start dumping the 
“water” (create inflammation). 

 



JAK Inhibitor Drugs (like tofacitinib, baricitinib, deucravicitinib, and brepocitinib) 
act like a key in the shutoff valve that physically blocks the JAK switch. By 
keeping the JAK switch turned off, the final STAT instruction is never sent, and 
the sprinklers (inflammation) never turn on. This stops the misfire from causing 
damage right now. 

 
2. Midstream: Unplugging the Wires (Monoclonal Antibodies) 
This approach targets the communication signal before it activates the final reaction. 

 
The Goal: Disconnect the 
Alarm 
Imagine the fire alarm sensor 
in your child's body is 
detecting "smoke" (specific 
signals called Interferons). 
These Interferon signals are 
traveling through a wire to 
trigger the main alarm bell. 
The system thinks there's a 
problem and is ready to 
sound a loud, incorrect 
alarm. 
 

The Midstream goal is to unplug or disconnect this wire that carries the "smoke 
signal" from the sensor to the alarm bell. If the wire is unplugged, the alarm bell 
can't ring, even if the sensor is detecting "smoke"! This stops the damaging 
overreaction before it even starts. 
 
The Mechanism: What are Monoclonal Antibodies? 
Think of the problematic "smoke signals" in JDM as primarily Interferon-alpha and 
Interferon-beta. These signals are trying to communicate with cells to trigger the 
immune response. 
 
Monoclonal Antibody Drugs (rituximab, infliximab, anifrolumab, dazukibart), are 
like tiny, precise "plugs" or "disconnectors." They specifically attach to the "wire" 
that carries the Interferon signal, or to the "socket" where it plugs in. By doing this, 
they stop the Interferon signal from reaching the alarm bell (the cell's receptor). 
This breaks the connection, so the alarm can't be triggered, and the sprinklers 
(inflammation) won't turn on. 
 
3. Upstream: Fixing the Root Cause & System Reset 
This phase covers cutting-edge research and the ultimate goal of finding long-term cures. 

 
The Goal: Find and Fix the Fault 

We know the alarm system is misfiring, but why is the sensor detecting "false 
smoke" in the first place? The Upstream goal is to go back to the source—the 
initial faulty components—and fix the immune system permanently so it never gets 
confused again. 



 
Cutting-Edge Research: Fixing the Wiring 

Researchers are investigating the very first steps that lead to the false alarm: 
●​ Nucleic Acid Therapy: We are studying tiny signals (like genetic material) 

that the cell mistakes for a dangerous intruder, like a virus (the "false 
smoke"). Research aims to fix the sensor so it ignores these harmless 
signals entirely. 

●​ Mitochondrial Dysfunction: We are looking at the cell's power source (the 
Mitochondria). If the power source is faulty, it can short-circuit the system 
and create the initial false signals. Research aims to stabilize the power 
supply to prevent misfires. 

 
The Ultimate Reset: Cell Therapy (CAR-T/NK) 

Cell therapy is the ultimate upgrade. It recognizes that some immune cells, 
particularly B-cells, have become permanently corrupted by the years of false 
alarms and are now driving the disease. 
 
Action: This is like bringing in a crew to remove the corrupted core (the faulty 
B-cells) and allowing the body to install a brand-new, healthy alarm system. The 
hope is that this "System Reset" can lead to a sustained, drug-free remission. 
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