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Abstract
In this review five older and lesser known clinical concepts which have weathered decades of clinical practice are presented along with the best supportive evidence that is currently available. Parenteral diarrhea is defined as diarrhea due to infections outside the gastrointestinal tract; and specifically, urinary tract infections are often associated with concomitant diarrhea. The otitis-conjunctivitis syndrome is a clinical observation that for specific infectious agents otitis media and conjunctivitis will commonly occur together. The concept of double-sickening; a potentially useful clinical presentation that commonly forecasts a secondary bacterial infection is also reviewed. Another lesser known topic discussed is the evidence that Candida species frequently colonize the skin in many diaper rashes and the early and more liberal administration of antifungal medications may be appropriate. Finally, in contrast to the common practice of aggressively treating fever, there is new and growing evidence suggesting that fever is actually beneficial to the patient. While these five older clinical concepts have variable degrees of supporting evidence, their longevity and usefulness over decades of clinical practice cannot be denied.
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Introduction

In this article, we present several useful older clinical concepts which may be unfamiliar to many clinicians. Nevertheless, there are a number of “oldie but goodie” clinical concepts that are helpful in the practice of pediatric medicine. In fact, some of these concepts showed up for the first time in the medical literature nearly a century ago. Unfortunately, the evidence supporting most of these clinical entities is limited and often of poor quality. Consequently, one should feel free to question the validity of these older, less evidence based clinical concepts that are usually not at the forefront of medical education. Our clinical experience; however, suggests that the concepts discussed in the article are bona fide, valuable and useful in the practice of emergency medicine.

Parenteral Diarrhea
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is defined as diarrhea due to infections outside the gastrointestinal tract. The pathophysiology 4,5 is unclear, but infections elsewhere in the body such as otitis media or more frequently uri- 6-8

Parenteral diarrhea is typically only 2-3 loose stools per day rather than 5 to 10 watery stools seen with most acute gastroenteritis (AGE). Parenteral diarrhea will often occur in the context

of occasional vomiting and or fever, and, the other signs of a urinary tract infection may be absent.6 Consequently, because of the diarrhea, the presentation is frequently labeled as a viral gastroenteritis and the associated infections are not sought out. In our experience, urinary tract infections appear to be the most commonly associated infection that presents as a parenteral diarrhea. Of concern is the fact that approximately 60% of first time urinary tract infections in children have evidence of upper 9,10 tract disease or pyelonephritis.9,10 This association with diarrhea can serve as the proverbial red herring that distracts the clinician from searching further for the actual fever source. While the concept of parenteral diarrhea is admittedly not on the forefront of clinical teaching and was first discussed in the older medical literature, it is not without some respect and can be found in reputable pediatric textbooks.11

Otitis-Conjunctivitis Syndrome

Another older clinical concept that seems to be less commonly taught or discussed is the otitis-conjunctivitis syndrome. The association of otitis media and conjunctivitis has been described 12,13 since the early 1980’s. What is unique about the otitis-conjunctivitis syndrome is the temporal association of the two infections and the infectious agent which is most commonly nontypable strains of Hemophilus influenzae. Typically, the same strain of H.influenzae is found in both the eyes and the ears.15 In our experience sinusitis is also part of this association but does not seem to be widely discussed.18 The otitis-conjunctivitis syndrome can almost be diagnosed from across the room. These children tend to have impressive amounts of purulent drainage from their reddened eyes and when the ears are examined they will typically be infected. The amount of purulent drainage, eye crusting and eye gluing are consistently more dramatic than seen with the vast majority of viral eye infections (Figure 1). Frequently, in our experience, a history consistent with sinusitis such as nasal drainage greater than 10 days is often associated.18 Treatment options include oral antibiotics with ß-lactamase stability such as amoxicillin/clavulanate or cefdinir which are appropriate antibiotics for the otitis media and associated si- 15,19 nusitis. While it may not be necessary for the patient taking oral antibiotics, if you decide to treat the conjunctivitis topically,

polymyxi B/trimethoprim provides reasonable coverage against 6 14 the ocular pathogens.14

“Double Sickening”

The term “double sickening” is currently used most often in 19-21 the diagnosis of sinusitis. Double sickening is a phenomenon presenting as a biphasic illness. Historically it has been used for any clinical setting where the patient with a respiratory tract infection is apparently improving or stable and then suddenly worsens.22 While sinusitis commonly presents with “double sickening”, otitis media and bacterial pneumonia also presents with this clinical pattern.19 Otitis media and sinusitis are recognized to be commonly associated complications of upper respiratory tract infections.18 Typically these patients have three to four days of an upper respiratory tract from which they often appear to be recovering. Then unexpectedly, there is the onset of a fever and the patient appears and feels sicker. Most clinicians will respond appropriately to this clinical scenario and look for a secondary bacterial infection without acknowledging this older clinical label. Nevertheless, the “double sickening” presentation is potentially a valuable clue that should prod the clinician to investigate for a secondary bacterial pneumonia, otitis media or sinusitis.
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Early Anti-Fungal Treatment Of Diaper Dermatitis

Diaper dermatitis (DD) is inflammation and irritation of skin covered by a diaper and results from exposure to moisture from urine and feces in an occlusive environment as well as friction between the diaper material and the skin of the perianal and perineal areas.23 The prevalence is estimated to be between 7% and 35%23 and diaper dermatitis represents the most common skin condition of infancy.24 Though unsettling to parents, DD generally resolves within a few days without therapy, but protracted cases are potentially more complicated with concern for super- 23-26 infection with either fungus or bacteria.

In 1971, Montes et al cultured the diaper areas of 35 patients with diaper dermatitis and 25 patients with healthy skin; Candida albicans was recovered from 27/35 (77%) of the pa-

Figure 1. Toddler with Otitis-Conjunctivitis Syndrome and Nasal Drainage for Two Weeks.

tients with DD and only 3/25 (12%) of the controls.26 According to Weston et al in 1980, Candida albicans frequently complicates diaper dermatitis which has persisted for longer than 3 days, and the authors noted that the rash may not exhibit the typical candidal pattern with satellite lesions.25 Nearly 40 years ago, they advocated for liberal use of anti-fungal medications in cases of diaper dermatitis which persisted for longer than three days.25

Many subsequent articles have supported this theory that Candida albicans is a frequent contaminant of diaper dermatitis. Ferrazzini et al reported that colonization with Candida species occurred significantly more frequently in children with diaper dermatitis compared to children with normal skin (perianal 75% vs. 19%; inguinal 50% vs. 10%; oral 68% vs. 25%, p<0.0003).28 Gupta et al noted that the number of Candida yeasts in normal skin in the diaper area is very low, and yeasts are isolated in fewer than 4% of cases.29 Lopez Martinez et al reported the frequency of Candida species in 140 children between birth and 20 months who presented with diaper rash. In that study, 65.7% of the isolates from the affected skin were Candida species.30 Gokalp et al observed that in 40 patients with DD, Candida albicans was isolated in 37; in the 20 control patients with normal diaper area skin, there was no Candida albicans cultured.31 Finally, Dorko et al evaluated 60 children 1 to 15 months of age with diaper dermatitis and found that Candida species were isolated from the skin of all 60 children with Candida albicans accounting for 41/60. The authors also mentioned that the use of disposable diapers decreases the total incidence of diaper dermatitis.

In summary, Candida albicans is frequently isolated from the skin of infants with diaper dermatitis while it is rarely isolated from normal controls, suggesting that while it may not instigate diaper dermatitis, it probably plays a role in aggravating pre-existing diaper rash and could certainly explain persistence of diaper dermatitis beyond the usual 1 to 2 day course. Given this information, it is more likely than not that diaper rash that has continued longer than 72 hours may be colonized with Candida albicans and in addition to barrier protection the addition of anti-fungal medications should be considered in its management.

Fever Benefits

As long as people have studied and practiced medicine, fever has been recognized as one of the earliest harbingers of illness. While we now know fever to be a product of a complex interaction of multiple different cytokines, it has long been discussed as to whether it is more than just a sign of illness. Specifically, is fever beneficial to the body and part of a natural healing process or something harmful that should be aggressively eradicated? While several different species of both warm-blooded and cold blooded animals are capable of producing a fever when exposed to infectious microorganisms, humans are the only ones who go out of their way to suppress a fever. The discussion has gone on for decades and while much of the literature is older and the

26 33 evidence is that fever does have therapeutic benefits.33 It is also acknowledged that fever appears to be detrimental in some clinical populations.34 Fever is a hypermetabolic state which increases metabolic demand and oxygen consumption in organs such 25 33 as the brain and the heart and worsens pre-existing disease.33 It is also associated with increased insensible fluid loss and risk of dehydration, febrile seizures, metabolic acidosis, tachycardia, anorexia, and body discomfort. Nevertheless, guidance for the clinicians by the American Academy of Pediatrics (AAP) in 2011 states unequivocally that fever is a physiologic mechanism that has beneficial effects in fighting infection.35 This statement iterates that there is no evidence that fever itself worsens the course of an illness or that it causes long-term neurologic complications. The primary goal of treating the febrile child should be the child’s overall comfort rather than the normalization of body temperature.35

Fever has purposely been induced for therapeutic intentions and one of the early pioneers of this therapy was a 1917 Nobel award winning psychiatrist, Wagner-Jauregg. Fever therapy was used by Dr. Wagner-Jauregg to treat psychiatric illness and neurosyphilis. He induced high fevers in his target patients 36,37 by injecting them with blood from malaria patients. Some of his patients appeared to respond to the high fevers while a few actually died due to the virulent strain of malaria injected. Additionally, there is evidence that fever has a number of physiologic actions that appear to improve immune responses 38-40 to infections. In terms of survival in the animal models the advantages of fever are well founded.41 Animal models including sheep, rats, and ectothermic desert lizards have shown evidence of fever associated survival benefit from sepsis, peritonitis or influenza infections. For example, Su et al injected 0.5 g/kg body weight of feces into the abdominal cavity to induce sepsis in 24 fasted, anesthetized, invasively monitored, mechanically ventilated female sheep. The administration of acetaminophen and external cooling lowered protective HSP70 (Heat Shock Protein) concentrations as well as demonstrated negative effects on respiratory function, higher blood lactate concentrations and shortened survival times.40 Another representative example is a meta-analysis of eight studies of influenza-infected animals that reported an increased risk of mortality when the animals were treated with antipyretics.42

However, this discussion will not attempt to reiterate in detail the animal studies as there are multiple other articles 42-48 and reviews that discuss these in greater detail. Instead, we will present some of the most compelling research involving humans. While the research is mostly in adult patients, it is most likely that the pediatric patient will have similar physiologic responses to fever.

While there are fewer papers discussing benefits of fever for humans, significant relevant research is available. Human evidence can be categorized in the following types of studies and outcomes: 1. Antipyretics have no apparent positive or negative affect 2. Fever is associated with improved survival.

pyretics prolong viral shedding or malaria clearance time. Examples of each category will be presented.

Antipyretics have no Apparent Positive or Negative Effect

In a randomized study of 700 consecutive patients with fever early administration of acetaminophen to treat fever due to probable infection did not affect the number of ICU-free days.49 However, axillary temperatures were used in the study and on days 3 through 7 the documented mean daily peak body temperature was nearly identical in the acetaminophen group and the placebo group as was the mean daily average body temperature.50 Nevertheless, fever did not have a negative effect on outcomes in this study. Bernard et al reported a randomized, controlled trial of 455 septic patients. In this study treatment of fever in sepsis patients reduced inflammatory factors, fever, tachycardia, oxygen consumption and lactic acidosis, but it did not prevent the development of shock, acute respiratory distress syndrome and did not improve survival.51 Again, the presence of fever also did not appear to decrease survival in the septic patients.

Fever is Associated with Improved Outcomes or Survival

Peres Bota et al reported in 2004 that patients with septic shock had a higher mortality if they were hypothermic than if they were febrile (80 vs. 50%, p<0.01) although normothermic patients had significantly better survival.52A 2009 study by Leroy et al demonstrated that fever >38.2 °C was associated with a greater survival frequency in invasive Candida spp. infections in the ICU.53 In a 2017 meta-analysis of 42 studies by Rumbus et al fever predicted lower mortality rates while hypothermia showed higher mortality rates compared with normal body temperature.54 This study included a total of 10,834 septic patients and 2,724 deaths. Septic patients with the lowest chance of mortality (<25%) had higher body temperatures than those with the highest chance of dying (>75%).54 Finally, a 2017 observational cohort study of 2,225 septic patients by Sundén-Cullberg found that increased body temperature in the emergency department was strongly associated with lower mortality and shorter hospital stays in patients with severe sepsis or septic shock subsequently admitted to the ICU.55 In that study mortality was inversely correlated with temperature and decreased, on average, more than 5 percentage points per degree Centigrade increase, from 50% in those with the lowest temperatures to 9% in those with the highest.55

Antipyretics are Associated with Decreased Survival

Schulman et al reported a small study describing aggressive treatment of fever with cooling and acetaminophen in febrile ICU patients and the study was stopped after the first interim analysis due to the mortality difference.56 Their conclusion was that aggressively treating fever in critically ill patients may lead to a higher mortality. A prospective observational study by Lee et al of 1,425 consecutive critically ill adult patients (antipyretic treatment was given 4,863 times to 737 patients or 51.7%) re-

ported for septic patients that the administration of nonsteroidal anti-inflammatory drugs (NSAIDs) and acetaminophen was independently associated with increased mortality and fever was not associated with mortality.57 For non-septic patients; however, high fever (≥39.5 °C) was independently associated with mortality.57 A 2017 study by Ye et al reported that the use of antipyretics was associated with increased risk of mortality in septic ICU patients requiring mechanical ventilation and that external cooling was also deleterious.58

Antipyretics Prolong Viral Shedding or Malaria Clearance Time

Other evidence exists that causes one to pause in regards to the administration of antipyretics. Doran et al performed a randomized, double-blind study to determine whether or not acetaminophen affects the duration or severity of childhood varicella.59 The conclusion of this study was that acetaminophen did not alleviate symptoms in children with varicella and actually appeared to prolong illness.59 Brandts et al performed a randomized study of the effect of paracetamol on parasite clearance time in Plasmodium falciparum malaria. Their study found that paracetamol prolonged parasite clearance time possibly by decreased production of tumor necrosis factor (TNF) which has antiparasitic properties and oxygen radicals that are part of the immune cascade.60 In two double-blind trials by Stanley et al volunteers infected with rhinovirus were treated with aspirin or placebo. Aspirin treatment was associated with a moderate reduction in the frequency or severity of some symptoms, but aspirin treatment appeared to cause a highly significant increase in the rate of virus shedding in treated subjects.61 The authors commented that this increase in virus shedding could potentially influence the course of the disease as well as increase the spread of the infection to contacts.61 Finally, Graham et al performed a double-blind, placebo-controlled trial of the effects of over-thecounter analgesic/antipyretic medications on virus shedding, immune response, and clinical status in the common cold.62 Sixty volunteers were challenged with intranasal rhinovirus type 2 and were randomized to treatment arms of aspirin, acetaminophen, ibuprofen or placebo. The use of aspirin and acetaminophen was associated with increased nasal symptoms and signs as well as suppression of serum neutralizing antibody response. Also, while not statistically significant, there was a trend in the aspirin and acetaminophen groups toward longer duration of virus shedding.62

While fever overall appears beneficial, it is also important to acknowledge that fever has its associated costs. Mistry et al documented those costs and concluded that febrile illnesses have considerable effects on the child, caregivers, and families after emergency department (ED) evaluation.63 Additionally, higher, persistent fevers will often result in return visits to the 56 64 ED.64 Nevertheless, there appears to be sufficient evidence, albeit with some limitations, to justify teaching our parents and healthcare providers in training that for the vast majority of our patients the presence of fever appears to be beneficial to the patient and does not need to be aggressively managed.

Conclusion

In this article we presented five older clinical concepts that do not appear to be on the forefront of clinical knowledge or backed with extensive high quality research. Nevertheless, these clinical teachings appear to have weathered decades of clinical practice and based on the available evidence and clinical experience appear to be valid and clinically valuable.
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