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Abstract

Reye syndrome is a rare but dangerous illness that frequently results in death. About 30-40% of cases result in
death due to brainstem damage. The illness is frequently preceded by a viral infection, with a-3-5 day intermediate
disease-free interval. The biological cause of Reye-like symptoms is a broad defect in mitochondrial metabolism
that ultimately results in metabolic failure in the liver and other tissues. The cause of "classical” Reye syndrome
is not known. Theoretically, the syndrome could result from an aberrant response to the prior viral infection. This
response is determined by host genetic factors but can also be impacted by a range of external stressors.
Consequently, a wide range of infections and diseases may manifest clinically as Reye-like symptoms. A wide
range of toxic drugs, such as aspirin, and chemicals are examples of exogenous agents. Children with Reye
syndrome frequently experience vomiting and confusion, which quickly progresses to a coma and death. This is
a syndrome that often appears in the days after an aspirin-treated viral illness has healed. Reye syndrome may
also occur as a result of or be predisposed to by inborn metabolic abnormalities, particularly those pertaining to
fatty acid metabolism, medication reactions, and environmental contaminants. Both laboratory tests and clinical
signs support this diagnosis. Misdiagnosis can occur due to inborn metabolic diseases that resemble Reye's
syndrome, especially in children under three years old. Reye's syndrome-like symptoms are more likely to be
caused by inborn metabolic problems as the incidence of Reye's syndrome declines.
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Introduction

Reye syndrome has been associated to a number of viral infections, most notably the flu and varicella in young
children. 1963 saw the discovery of Reye's syndrome by Australian pathologist R.D. Reye. Children and
teenagers are affected by this rare and occasionally fatal illness.l!
first Reye. A widespread observation of these disorders led to a severe ban on aspirin use in youngsters in the
United States early in the 1970s. In the remaining patients, there is usually no screaming throughout recuperation;
in 25 to 50 percent of instances, there is a death rate. The hallmark symptom of therapy testing occurs several
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Ejays] after a common respiratory ailment. This shift in mental state occurs. Reye syndrome, however, lacks a test.
56,57

It usually begins in children as vomiting and confusion that soon progresses to a coma and death. These diseases
are typified by recurring episodes, the disorder running in siblings, hypoglycemia on a regular basis, enlarged
hearts, and muscle weakness.

This syndrome often appears in the days following the resolution of a viral illness for which aspirin was
administered. Inborn metabolic anomalies, particularly those pertaining to the metabolism of fatty acids,
medication interactions, and toxins, may either be the cause of Reye syndrome or predispose to it. Reye's
syndrome usually begins with an upper respiratory, gastrointestinal, or flu-like viral illness. Infection with
influenza varicella is often linked to Reye's syndrome in the United States. A few days later, there is an abrupt
clinical decline followed by severe vomiting. In addition to encephalopathy, delirium, stupor, and lethargy may
occur.

Aspirin should be administered with caution to children and teenagers suffering from fever or pain because it has
been linked to Reye syndrome. Aspirin is safe for children over three, but it should never be given to adolescents
or teenagers with symptoms similar to the flu or chicken pox. If your child is experiencing fever or pain, you
might consider giving them acetaminophen (found in Tylenol) or ibuprofen (found in Advil and Motrin, among
other brands).. [38:3439

2. Epidemiology

Since 1994, less than two cases of Reye's syndrome have been reported annually, making it an extremely unusual
diagnosis. But since it's no longer required to report cases to the CDC, the actual incidence might not be known.
Although occurrences have been documented in infants younger than a year old, the peak period is between the
ages of 5 and 14. Reyes syndrome instances were documented by national surveillance in 1973©° The CDC
documented 556 instances between 1979 and 1980. The CDC documented 1,207 cases of Reye's syndrome in the
US between December 1980 and November 1997. From an average of 100 cases annually in 1985-1986 to an
average of 36 cases annually in 1987-1993 was the decline in incidence.

From 1991 to 1994, the frequency fell precipitously in the United States, from 0.2 to 1.1 cases per million
people'™™? There were 454 Reye's syndrome cases documented in the US in 1977. Out of 373 instances that were
pursued, 42% of patients passed away and 11% survived with ongoing brain injury. Viral epidemics, particularly
those caused by varicella and influenza B, enhanced the incidence. The number of instances of Reye's syndrome
in the US has drastically fallen from 555 in 1980. Less than two instances were reported annually in the US
between 1994 and 1997 ["11 Reye syndrome has an approximate 40% case-fatality rate, with a higher incidence
in men than in women. In the UK, 597 instances were reported between 1981 and 1996. Reye's syndrome
incidence dramatically decreased following 1986 aspirin-related warnings, peaking in 1986 at 0.63 cases per
100,000 children under the age of twelve. From 0.11 cases per 100,000 in 1990-1991 to 1983-1984. 155 of the
597 cases—76 including IEM—were eventually reclassified.53%?]

2.1Age and social class:_In the US, middle-class white children over three years old account for the majority of
RS cases, although a sizable fraction of infant cases are from the lower-class black community. In the first year
of the UK RS surveillance program, white people made up the majority of cases reported, and the majority of
cases were under 3 years old. When it comes to newborns, RS can be distinguished from other encephalopathy-
causing conditions such heat stroke and toxic or metabolic illnesses. ™!

2.2 Genetic predisposition: Reports of recurring episodes in the same individual and familial clustering of RS
(but not in identical twins) do not distinguish between hereditary and environmental variables. Finding metabolic
conditions that mimic RS is crucial in these situations.5. Siblings with comparable prodromal illnesses who later
develop RS after recovering point to unusual processes. 3471
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3. Etiology

Reye syndrome's (RS) cause is yet unknown. Because of its frequent correlation with a previous viral infection,
such varicella or influenza B, it is categorized as a two-phase sickness. Though not transmissible, RS can strike
a child more than once because of a lack of natural immunity.

The viruses that cause RS most frequently are the varicella-zoster virus and influenza viruses A and B. Several
other diseases have also been linked to RS, including as adenovirus, coxsackievirus, measles, cytomegalovirus,
Epstein-Barr virus, HIV, retrovirus, hepatitis virus types A and B, mycoplasma, chlamydia, pertussis, shigella,
salmonella, and polio.

The chance of having RS is higher in children who use aspirin for an extended period of time. In addition, a
number of additional substances have been proposed as possible Reye's Syndrome causes, including aflatoxin,
pesticides and insecticides, antiemetics, margosa oil, and bacterial endotoxins. 43521

There is debate concerning the cause of RS. Certain specialists believe that the high incidence rate in the early
stages of the disease, together with the sharp fall in the 1980s, were caused by early cases of inherited metabolic
disorders being misdiagnosed. Common metabolic illnesses such as methylmalonic acidemia, hereditary fructose
intolerance, 3-hydroxy-3-methyl-glutarate lyase deficiency, and single enzyme deficiencies of primary carnitine
insufficiency could be clinically mistaken with real RS. Although frozen liver tissue samples are now able to be
used to diagnosis certain hereditary metabolic diseases, many previous autopsies were unable to obtain these
samples. [46:20]

4, Stages

Reye syndrome is divided into six stages by the National Reye Syndrome Surveillance System:
Stage 1: sluggishness, sleepiness, and trouble waking up.
Stage 2: deluded, aggressive, and disoriented, with motions that are semi-purposeful and intentional.
Stage 3: coma, stiff pupils with preserved light and reflexes in the eyes
Stage 4: loss of pupillary reflexes, stiffness, and severe coma.
Stage 5: pupillary light sensitivity, areflexia, nerveless, flaccid paralysis

Stage 6: Not classifiable since being treated with Kuraray or other medications 10912
5. Symptoms
Reye's syndrome typically progresses in two phases. Reye syndrome patients frequently have siblings or
playmates who have recently experienced infectious disorders such chicken pox, measles, herpes simplex, or
infectious hepatitis.[5416.26]

The illness Reye's syndrome is biphasic. A viral prodrome that lasts several days and a remission that lasts one
to five days define the first phase. Acute emergence of several symptoms that result in a medical presentation is
the second stage. There is a consistent pattern to these symptoms: a decrease in the Glasgow Coma Scale score,
which is typically observed in up to 40% of cases, is followed by easy and frequent vomiting, which is followed
by quickly progressing neurological deterioration with irritability and potential seizures.!*4%

6. Pathophysiology
Reye's syndrome appears to be linked to mitochondrial damage in the context of viral illness, while the precise
pathophysiology of the condition is unknown. Damage to the mitochondria of cells caused by aspirin can occur
or persist, interfering with the metabolism of fatty acids. Elevated ammonia levels brought on by mitochondrial
malfunction in the liver are most likely the source of the neurological symptoms of Reye's syndrome. As a result
of astrocyte swelling brought on by hyperammonemia, widespread cerebral edema and a rise in intracranial
pressure can occur. Pathological investigations have revealed astrocyte enlargement, neuronal loss, renal fatty
degeneration, and mitochondrial enlargement and decrease. 222341
Background
Reye syndrome, which typically follows chicken pox or influenza, is marked by encephalopathy and fatty liver
degeneration. Due to the possibility of Reye's syndrome, children with these viral infections have not been
prescribed salicylates since 1980. 12253
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7. Diagnosis

The results of laboratory tests indicate liver dysfunction characterized by prolonged prothrombin time,
hyperammonemia, and increased serum aminotransferases. Serum bilirubin levels are typical. About 40% of
individuals have hypoglycemia, which is particularly common in younger patients. Usually present is respiratory
alkalosis, which frequently coexists with concurrent metabolic acidosis. There is a rise in serum creatine
phosphokinase. Elevated blood concentrations of amino acids, hyperuricemia, lactic acid, and free fatty acid are
among the other laboratory abnormalities associated with Reye's syndrome. 6The cerebral fluid examination is
unremarkable, with the exception of elevated blood pressure and sporadic hypoglycemia. 11850

On rare occasions, bleeding was seen. Lethargy, stupor, delirium, and irritability are frequent symptoms. The
patient may adopt a decorative position with bent elbows, clasped hands, and extended legs when he is fully
unconscious. (1349291

8. Treatment
Reye's syndrome has mostly been treated with supportive care, which includes replacing lost bodily fluids,
treating metabolic acidosis and hypoglycemia, and, if needed, giving oxygen and blood transfusions. The use of
steroids was not linked to any observable benefit. To lessen brain swelling, very few kids were given mannitol
or hypertonic glucose. liver failure exchange transplant. One patient group with increased SCOT and blood
ammonia showed chemical signs of improvement; a 16-month-old kid receiving peritoneal dialysis repaired the
metabolic acidosis by eliminating hydrogen ions and insoluble ammonium. While one patient's response to this
medication was positive, more research has to be done. It is advised to sterilize or alter the gut flora, though its
benefits are yet unknown. 1524
9. Supportive therapy
The maximum volume of liquid allowed is 1200 mlI/M2, and monitoring is done for specific gravity, blood
pressure, urine output, and central venous pressure. Brain edema is managed with mannitol (30 g/M2 injected
over 30 minutes). It has recently been suggested that the effectiveness of supportive care can be increased by
directly measuring intracranial pressure through the hand-skull subdural gap using a catheter. Brain edema has
been suggested to be treated with corticosteroids, particularly dexamethasone. It is uncertain how corticosteroids
affect cerebral edema in humans and laboratory animals, and they had no beneficial effect on our patients.
129331 The maximum volume of liquid allowed is 1200 mI/M2, and monitoring is done for specific gravity, blood
pressure, urine output, and central venous pressure. Brain edema is managed with mannitol (30 g/M2 injected
over 30 minutes). It has recently been suggested that the effectiveness of supportive care can be increased by
directly measuring intracranial pressure through the hand-skull subdural gap using a catheter. Brain edema has
been suggested to be treated with corticosteroids, particularly dexamethasone. It is uncertain how corticosteroids
affect cerebral edema in humans and laboratory animals, and they had no beneficial effect on our patients.
The increase in free fatty acids observed in the disease led to a suggestion that this treatment may reduce lipolysis
and serum free fatty acids, resulting in improvement of encephalopathy. As discussed, the association of serum
free fatty acids with encephalopathy is currently unclear. . Although glucose is naturally needed for energy, to
replace liver glycogen, and to correct and prevent hypoglycemia, insulin-hypertonic glucose therapy should be
discontinued.[“&54
*  Children with severe Reye syndrome require:

* Endotracheal intubation.

* A mechanical respirator that controls hyperventilation and maintains an arterial carbon dioxide

pressure of 25-30 mm Hg.

* Pancuronium bromide, 0.1-0.2 mg/kg to prevent muscle paralysis and thus facilitate adequate

mechanical ventilation.

* Central venous or SwanGanz catheter. If blood volume is depleted, it must be expanded with an

appropriate colloid solution. Any electrolyte imbalance must be corrected. If a SwanGanz catheter is

used, the pulmonary artery wedge pressure should be maintained at 3 to 5 mm Hg.

* Intravenous fluids containing 15-20% glucose are distributed at a rate of approximately 1200 mL/inch

of body surface area over 24 hours. Blood sugar levels should be maintained between 8.3-10.0 mmol/I

(150-180 mg/dP-129:21.30]

* Ventricular, subdural subarachnoid monitoring device or continuous pressure recording. If the patient

has a prolonged intracranial prothrombin time, fresh frozen plasma or partial transfusion can be used to
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minimize bleeding.
* Arterial line for both arterial pressure and arterial oxygen monitoring. Adequate cerebral perfusion
must be achieved (mean arterial pressure minus intracranial pressure) of at least 50 mm Hg, mean
arterial pressure greater than 90 mm Hg, and arterial oxygen pressure between 100 and 150 mm Hg. « If
necessary, a cooling blanket that keeps the body temperature at 37°C.
« If the intracranial pressure is more than 20 mmHg, mannitol, 0.25 g/kg as a 20% solution,
administered intravenously over 10-20 minutes. In acute cases, the most effective way to quickly lower
intracranial pressure while waiting for the effect of mannitol is manual hyperventilation-36.31:44]
* Check serum osmolality every 4 hours to maintain this less than 320 mOsm/kg.
If intracranial pressure cannot be reduced with mannitol, or if serum osmolality is higher more than 320
mOsm/kg, causes coma either with phenobarbital'0 or pentobarbital.8' with phenobarbital, give slowly at
50 mg/kg IV drip at first, while carefully controlling blood pressure; for for the next 3 days give 25
mg/kg in three in divided doses. It should be preserved blood level around 5-7 mg/dL. With
pentobarbital give 3 initially 5 mg/kg intravenously, then give 1 to 2 mg/kg .h. Titiri dose to maintain
blood levels 2.5 to 4.0 mg/dL. If barbiturate coma fails reduce intracranial pressure, cool the body to 31-
330 degrees. If there is intracranial pressure still high, consider bifrontal decompressive
craniectomy-[37:42.41]
10. Conclusion
Reye's syndrome is a severe, acute metabolic encephalopathy that usually affects newborns and children. The
disorder's pathophysiology is uncertain, though a number of environmental contaminants have been implicated.
The treatment is mostly supportive. However, with more intensive medication regimens developed during the
last ten years, the prognosis has significantly improved. In most series, early reports showed a death rate of 80%
to 90%. Current mortality rates range from 10% to 40%. It is unclear if this is due to more vigorous treatment,
earlier disease detection, or the identification of many milder instances.. Many more patients survive the acute
sickness for unknown reasons. The outcome is favorable for the majority of those children. They may regain
entirely normal function with no long-term neurologic impairments. Early diagnosis and proper supportive
therapy appear to be critical in slowing the progression of the disease and ensuring a better result for these
youngsters.
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