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Abstract
Case of a 10-month-old infant girl with prolonged hypothermia (over 6 months) 

following two viral infections with negative work-up for other etiology of the persistent 
hypothermia.
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Introduction
Case report of a 10-month-old infant girl with prolonged hypothermia that occurred 

after having viral laryngitis at 9 months of age, enterocolitis from Clostridium Difficile 
(treated with Diclofenac) at 10 months of age, and type 3 para influenza virus. The 
hypothermia started one day after Diclofenac was given to treat Clostridium Difficile. 
Further, this paper also includes a review of temperature regulation and hypothermia in 
humans.

H&P
Healthy 10-month-old girl born by spontaneous vaginal delivery with a birth weight 

of 3,990 g, length 49 cm, and head circumference 35 cm, her parents were healthy, the 
infant girl was exclusively breastfed. Her perinatal screening was negative.

At 9 months of age the infant had laryngitis treated with Betamethasone 0.15 mg/
kg/d for 3 days. A month after the treatment, she was presented with enterocolitis and 
respiratory distress and was diagnosed with Para influenza type 3 and Clostridium 
Difficile, bot by PCR. The child received a single dose of Diclofenac, 12.5 mg IM. The day 
after the infant started with symptomatic hypothermia of 35°C (95°F) axillary, which 
presented daily for the next two weeks, between 22:30 and 01:00 (Figure 1). 

Figure 1. Daily axillary temperatures between August 4 and September 4, 2017
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Symptoms included cold face, lower legs and feet and 
generalized cold sweating. For the next two months she had 
occasional nocturnal hypothermia episodes and the symptoms 
decreased but requiring, nevertheless, special warming 
precautions that included room temperature at 24°C (75.2°F) 
and wrapping the infant girl in absorbent paper towels and 
cotton blankets that were changed frequently as they became 
moist with her sweat, she was also covered with sheepskin on 
top of the cotton blankets.

The differential diagnosis considered a hypothalamic or 
encephalitic component either as a consequence of the primary 
infection or secondary to a host immune reaction to the 
infection, although the patient never presented any signs of 
encephalic compromise, the possibility of a metabolic condition 
and the very unlikely possibility of Shapiro Syndrome variants.

At 13 months, after consultation with Dr. Paul A. Offit, 
Director of Vaccine at the Children Hospital of Philadelphia 
and Dr. CHOP and the CDC Consultant in the Immunization 
Section of the Centers for Disease Control and Prevention 
(CDC) the child received all age-appropriate immunizations, 
which she tolerated without complications.

Three days after the immunizations she had mild 
hypothermia of 35.6°C with minimal symptoms. Over the next 
three months the child slept with her mother who used extra 
warming measures as described above. The child’s 
temperature increased by about 0.1 degrees Celsius (0.18°F) 
each month for the next three months. At her last pediatric 
follow-up, at 19 months of age, her axillary temperature was 
35.6°C (96.08°F) at night and she was asymptomatic. Her 
psychological development and Weight, Height and HC were 
appropriate and normal.

The family history is remarkable for a 6 year old cousin 
who gets occasional hypothermia, particularly when she takes 
acetaminophen and a 17 year old cousin who has a normal 
body temperature of 35.8. Both are asymptomatic.

Diagnostic Focus and Assessment
The work-up included also, CBC, CMP, thyroid studies, 

cortisol levels morning and evening, progesterone levels, and 
frequent blood sugar monitoring. An MRI was also obtained 
and the entire work up was normal. Repeated viral studies 
were negative.

The management of the child was only symptomatic with 
particular attention to warming and cleaning the cold sweat 
particularly present in the face of the child the room 
temperature was kept at 24°C (75.2°F), was wrapped on 
absorbent paper towels, which were changed frequently, 
double blankets and a sheepskin, this was typically between 
22:30 and 01:00 hours.

Discussion
Temperature regulation

In mammals temperature fluctuates following circadian 
rhythms. Many factors such as aging, menstruation or some 

diseases may decrease (hypothermia) or increase 
(hyperthermia) the body’s temperature [1]. To maintain the 
body temperature stable, the production of heat must be 
equal to the heat loss through evaporation, radiation, 
conduction, and convection [2]. The pre-optic area of the 
hypothalamus seems to be the most important organ involved 
in the body‘s autonomic regulation [2].

The awake-sleep cycle and temperature are affected by 
environmental stimuli [3]. There seems to be a close correlation 
between sleepiness and decrease body’s central temperature 
but this link is controversial. In humans the regulation of body 
temperature starts by 6 weeks of age and it achieves full 
regulation by 10 weeks of age [4]. Further, research has shown 
that melatonin decreases central temperature between 0.3 
and 0.4 degrees Celsius (0.54 and 0.72°F), except in older 
individuals and women during the luteal phase [5].

In infants, studies have suggested that rectal temperature 
decreases during sleep, perhaps due to a redistribution of the 
blood flow more so than an increase or decrease of heat 
production [6]. This pattern occur between the 7th and 17th 
week of life with the lowest temperature recorded at 36.4°C 
(97.52°F), however, this may differ until the adult pattern of 
stable temperature is reached [7]. Exclusively breastfed 
infants, female infants, first-born infants, and infants born to 
older mothers typically reach a stable body temperature 
faster [8]. In contrast, rapid weight gain delays reaching a 
stable body temperature. Sleep position in infants, as a factor 
to reach a stable temperature faster, has not been evaluated 
[9].

Temperature measurement
In humans body temperature in ambulatory settings is 

measured in the axillae, mouth, temporal artery, or tympanic 
in ambulatory settings. Axillary temperature correlates well 
with central temperature in the newborn only. Nevertheless, 
axillary temperature measurement is very reliable if taken by 
the same individual and following the recommended 
technique. To take the most accurate axillary temperature the 
thermometer needs to be in the center of dry axillae, the 
thermometer needs to be covered completely with the arm, 
and the thermometer needs to be kept on the axillae for three 
to five minutes, until the reading stabilizes. Nowadays, the 
most reliable ambulatory thermometer is the infrared Otic 
device (the measurements are even more accurate if the Otic 
thermometer uses an electronic thermistor) [10].

Hypothermia
Hypothermia, or low body temperature of less than 35°C 

(95°F) [1] or less than 36°C (96.8°F) and symptomatic. These 
include: sweating (occasionally), chills, tremors, pallor, 
lethargy, and cold face and cold lower legs and feet, when 
persistent can lead to a decreased metabolism and freezing 
and crystallization of electrolytes and enzymes that can reach 
toxic levels. Also leads to dehydration and reflex 
vasoconstriction to retain heat, which causes tissue infarct 
and necrosis. The basal metabolism in the body increases 6 
times at 35°C (95°F), however, this compensatory response 
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decreases to only 50% at 28°C (82.4°F). We can assess 
hypothermia using as a mortality index, but also we can look 
at hypothermia as a condition that is slowly evolving and with 
appropriate treatment it can improve.

The most frequent cause of Hypothermia is due to 
environmental exposure and from these; the best documented 
cases are in high mountain climbers. It can be classified as 
mild when the body temperature is between 32°C and 35°C 
(89.6°F-95°F), moderate with a body temperature between 
27°C and 32°C (80.6°F–89.6°F) and severe when body 
temperature is lower than 27°C (80.6°F). According to its 
evolution hypothermia can be classified as acute, sub-acute, 
or chronic. Acute hypothermia has no metabolic or physiologic 
side effects and usually occurs as a result of an accident. Sub–
acute hypothermia is mild and mostly reversible and often 
occurs because the individual is not protected against the 
cold. Chronic hypothermia, however, presents usually in 
infants and children or older individuals and it relates to co-
morbidities and other conditions [11]. Chronic hypothermia is 
frequently associated with severe symptoms such as 
decreased heart and respiratory rate, shivering, altered mental 
processing, midriasis, hypotension and muscle dysfunction. In 
chronic hypothermia at 32°C (89.6°F) the individual presents 
in a coma with absent reflexes. If body temperature drops 
below 27°C (80.6°F) the respiratory, hematologic, and 
neuromuscular changes are lethal. At 15°C (59°F) there is 
arrhythmias followed by cardio respiratory arrest.

In the newborn and infants hypothermia usually reflects 
an immature thermoregulation mechanism and it is associated 
to accidental extreme cold exposure [12].

A systematic review [13] of causes of hypothermia divides the 
etiology into:

•	 Cutaneous disorders: such as burns, exfoliative 
dermatitis, severe psoriasis

•	 Drug induced: alcohol, phenothiazine’s, sedating 
medications and hypnotics

•	 Environmental: secondary to immersion or non-
immersion

•	 Iatrogenic: vigorous resuscitation, heat treatment
•	 Metabolic: decreased adrenal, pituitary or thyroid 

function
•	 Neurologic: spinal transection, acute brain traumatic 

injury, tumors and Wernicke’s syndrome
•	 Neuromuscular disorders: extreme ages, inability to 

make environmental changes
•	 Sepsis
•	 Others: mitochondrial disorders

The incidence of the classic Shapiro Syndrome, with 
agenesis of the Corpus Callosum with classic symptoms of 
hyperhidrosis and hypothermia is extremely infrequent as 
there are less than 50 cases documented, this disorder is 
characterized by episodic hypothermia [14,15], the 
pharmacological treatment is ineffective and the increased 
risk on their siblings suggest an autosomal recessive 

inheritance [12]. As stated is more frequent in adults but some 
variants may present in older children.

Ruiz et al. described 4 older children, between the ages of 
4 and 9 years old, with similar signs and symptoms in the 
absence of brain damage. The body temperature in these 
children was between 33°C and 35°C (91.4-95°F) and it was 
associated with migraines, pallor, and absent chills. Some had 
hypertension, abdominal pain, and cold sweats. They also had 
a normal neurologic examination and brain MRI, but their CSF 
showed low levels of serotonin and dopamine [16,17] 
eventually all of these 4 children stopped having hypothermia.

There is one single report of a patient with hypothermia 
associated with infection by Respiratory Syncytial Virus (RSV). 
The authors of this article mention that there could be central 
hypothalamic alteration due to hyper sensibility [18].

Hypothermia can reduce the inflammatory process and, 
in some birds, this mechanism is important as a defense 
mechanism to combat infections, sometimes alternating 
episodes of hyperthermia and hypothermia. These could be 
modulated by the intrinsic flora and had been demonstrated 
in models of alterations of the micro biome associated with 
the use of antibiotics [1]. In the treatment of the septic patient, 
hypothermia has also been used as a mechanism of decrease 
metabolism, heart and respiratory rates and oxygen 
consumption [1].

The recommended treatment of hypothermia include 
warming, hydration including sometimes warmed solutions, 
cardiovascular support, and close monitoring as deaths 
associated with hypothermia are twice as frequent as deaths 
associated with hyperthermia [10].

Conclusion
This case reports persistent hypothermia in an infant 

associated with an acute viral infection that received one dose 
of diclofenac. A review of the literature demonstrated only 
one other similar case associated with a child who had RSV 
infection. We felt it was important to report this case as it can 
help other physicians as it demonstrates the correlation 
between a viral illness and persistent hypothermia and the 
conservative management advised in their care. It is important 
also to assess the child in a short time and the home care 
preferable with parents that will provide the appropriate 
management as they understand the process.
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