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	I. OVERVIEW 

Despite the fact that itching, especially burn related itch, is one of the most serious problems a burn survivor can have, very little is known about the mechanism. This lack of knowledge is the result of one, a lack of research on the mechanism, and two, the complex nature of the injured skin and the nerves of the skin.1-10
There isn't even a good definition of itch. The best one is "a sensation that leads to a desire to scratch. It is the predominant symptom of any inflammatory skin disorder and a healed burn is just that.
The lack of information can be inferred from the fact that no specific anti-itch drug has been available, although a promising new approach has arrived.11-13 


	II. INCIDENCE AND CHARACTERISTICS 

Itching in the healed burn patient is considered to be one of the most problematic and distressing issues that the patient experiences. The staff in any burn center can attest to both the magnitude of the problem as well as the fact that no effective treatment is currently being used.1-10
The itch experienced by the burn survivor can be described by three criteria incidence, severity and duration.13
The incidence of significant itching in burn survivors is approximately 50% for adults and close to 100% for children.1-5
The severity has always been difficult to evaluate. However, studies using a 10 point linear visual analog scale (10 being the worse itch), have demonstrated that the itch ranges from 5 to 7 in patients already on standard antihistamine therapy. This degree of itch interferes with sleeping, eating, working, therapy and overall quality of life.
IMPACT 
· Impedes sleep 
· Impedes work and play 
· Impedes therapy 
· Impedes eating 
· Creates depression and anxiety
· Impairs quality of life
 

THE INCIDENCE 
Despite using oral antihistamines,  “severe itching” (5 or more on the 0-10 scale) is reported to be present in: 

· Approximately 70% of children
· Approximately 50% of adults
 

The characteristics may vary from patient to patient, but all have the following1-14:
First of all, the itching begins during the re-epithelialization process but does not peak for several weeks after the burn wound has healed.
Secondly, itching is more prominent in a partial thickness burn taking about 3 weeks to heal. There is a reformation of an epidermal-dermal junction where the itch appears to start.  Also a persistent tissue inflammatory process is present. There is usually less itching in a deep burn with scar or a grafted burn. Often, there is more pain in these burns with motion as there is less flexibility in the wound.
 

CHARACTERISTICS OF ITCH 
· Starts during healing 
· Most prominent with time of closure over 3 weeks 
· Worse for partial thickness burns 
· Accentuated by heat, activity 
· Worse at night
· Lasts months to years
 

Third, the itching is accentuated by heat and activity, anything that increases body temperature. Erythema, a marker of increased skin blood flow is usually present and corresponds to the degree of itching. Since histamine release can lead to itch and also increased blood flow, there may be a relationship. However, it remains unclear how heat releases histamine.
Fourth, the itching tends to be worse at night. Given the relationship of itch and pain, it is possible that with less pain of movement present at night, more itch can evolve.
Finally, the itching usually lasts several months but can last much longer, especially in the large body burn patient where healed skin and donor sites are very thin and very red.  


	III. ITCH & PAIN 

Itch is considered by many investigators to be a form of pain. The similarity is that itch shares with pain 

a peripheral group of C fibers, a group of dorsal horn interneurons and a specific pathway in the 

anterolateral spinal cord to the brain. Both itch and pain disappear when this pathway is cut. The C fibers

carry both itch and pain stimuli. However itch, can only be produced, by the superficial skin. Deeper 

stimuli produce pain. Another similarity is the fact that histamine placed just beneath the epidermis leads

to intense itching while histamine injected deeper in the skin produces pain.8-11 Another similarity is that 

a strong itch stimulus to skin such as light touch, imitates the secondary hyperalgesia in which the skin 

surrounding a painful focus is also painful to light touch. The mechanism is the spreading of hyperactivity 

of neurons in the cord following a C fiber volley. Pain will override the itch sensation if a painful stimulus 

occurs in the area of the itch.8-11, 13
 

 ITCH & PAIN
· Likely both use the same skin C-fibers for the pathway to the brain 
· Itch is caused by stimulation of a restricted number of C fibers 
· A small afferent volley signals itch 
· A larger activation of C fibers will cause pain 
· Itch is only present on the surface of skin 
· Pain can be present on surface and deeper portion of skin 
· Morphine causes itch but stops pain 
It is likely that a healed deep burn with scar or a grafted wound has less itch because these superficial 

C fibers are not present nor is there a reasonable epidermal-dermal junction in scar. However, the deeper

C fibers would still respond to pain and deep histamine release from the increased mast cells caused by 

movement, manipulation, etc. may be etiologic in the burn pain seen in these patients. Data against itch 

being a form of pain is the recent finding of specific itch fibers highly sensitive to histamine. However, so 

far, these itch fibers do not appear to be found in all parts of the skin and the hunt goes on for itch fibers.

Also, despite the fact that the nerve pathways may have common elements, the itch stimulus, likely 

histamine, and the pain stimulus are different.

 

BURN PATIENT NOXIOUS STIMULI
· Itch from surface of healed partial thickness wound 
· Hyperalgesia (pain) from surface of healed partial thickness wound
· Pain in surface or deep to surface in healed burn and in scar
  

	IV. HISTAMINE & BURN ITCH 

The most common hypothesis for skin itch and also for the itch in the healed wound is the stimulation of 

skin sensory nerve fibers by HISTAMINE. The data is circumstantial but quite convincing. First of all,

histamine is produced in the skin and especially in the burn wound by the increased number of mast cells

present. Secondly, histamine applied in low concentrations to the epidermal-dermal junction causes

intense itching. Third, histamine causes itch by binding to the H1 receptor, found in large concentration

in skin.11-15

The healed partial thickness burn wound or donor site appears to be the most prone to itch due to some

injury induced alteration in the superficial nerve fibers making them more sensitive to histamine and

secondly, the presence of increased number of histamine factories, namely the mast cells. Depletion of 

most cells, by experimental approaches, eliminates the itch.

A number of other agents, known to induce itch, appear to acts indirectly through stimulation of histamine

release or potentiation of the itching effect of histamines.

 

ITCH AGENTS WORKING THRU HISTAMINE RELEASE 
· Substance P 
· Platelet activating factor 
· Mast cell 

- Chemise
- Tryptase
· Cationic granule proteins 
· Prostanoids
· Antihistamine Resistance from Excess Histamine
Antihistamine resistance, a likely reason for only partial relief of itch seen with use of oral 

antihistamines can be produced by stimulation of excess histamine release. The locally available 

histamine competes with available antihistamine for H1 receptors and overwhelms the 

antihistamine. The use of more potent antihistamines would reverse the odds and be able to block

 the binding of histamine to the H1 receptor. Doxepin is one such antihistamine, 800 times more 

potent than diphenhydramine.15-21

· Antihistamine Resistance and Nerve Action

As described, there remains some controversy as to whether there are actual itch nerve fibers or 

whether nerve fibers, which cause itch, are the superficial skin C fibers, which also carry the pain 

response. Itch fibers have been identified by some investigators just beneath the surface of a

 healed wound.

There are several mechanisms by which these nerves could be resistant to oral antihistamines. 

These include:

· Close physical proximity of mast cells with nerve fibers

· Lack of access of histamine to be metabolized

· Production of histamine by nerve themselves

A topically applied agent with potent antihistamine properties would be more effective, to override these

mechanisms, as the proximity of the topical antihistamine to the nerves would be far superior than the 

antihistamines which require blood flow for delivery. In addition, the concentration of a topical 

antihistamine would be far greater than that provided systemically.


	V. NON-PHARMACOLOGICAL MANAGEMENT 

These approaches are geared to decrease the irritation in the itchy skin. Skin moisturizers are a mainstay of itch control by avoiding dryness. The skin moisturizers don't actually treat itch but rather treat a cause of itch.11-15
Compression garments are used mainly to control scarring and some have suggested that itch is also aided. However, most itch wounds are not prone to hypertrophic scar and compression is not indicated. In general, compression does not appear to help itch.13
Colloidal oatmeal baths have been reported to be beneficial but are not frequently used. These baths and cool water baths appear to at least temporarily decrease skin irritation.13
Massage therapy for itch appears to work initially. However, long-term use has not been universally accepted as being as beneficial for itch as it has for anxiety.12-14
Biofeedback and a host of psychological coping techniques appear to be quite beneficial when used in conjunction with a pharmacological method.

PHYSICAL APPROACH 
· Skin moisturizers 
· Compression garments 
· Liquid colloidal oatmeal and cool baths
· Massage therapy 
    


	VI. PHARMACOLOGICAL APPROACH 

· Oral Antihistamines
There have been very few advances in the pharmacological management of itch. Oral antihistamines have been the backbone of therapy. However, less than half of patients with itch do not have adequate control with antihistamines.1-5, 13-15
The H1 receptor antagonists are the agents most commonly used. Diphenhydramine (Benadryl) and hydroxazine (Atarax) are the most common. Cetirizinc (Zyrtec) has also been used, a selective H1 receptor antagonist as has Cimetidine, an H2 receptor antagonist with some success.13
· Topical Anesthetic Agents
The local anesthetic EMLA is composed of a 1:1 mixture of lidocaine and prilocaine. Its use for itch has not been well studied. However, the size of the wound will need to be relatively small given the expense and absorption of the lidocaine.13
· Pain Medication

Often narcotics or non-steroidal anti-inflammatory agents are used in an attempt to control discomfort. Neither will directly improve itch but can decrease the perception by a sedating effect. In addition, an element of pain may also be present.1-6
· Topical Doxepin Cream15-21
Doxepin is a tricyclic antidepressant, which has extremely potent antihistamine properties being 800 times more potent than diphenhydramine. The parent drug Doxepin is a very safe agent with the only side effect being some drowsiness. A 5% Doxepin cream has been used for over 15 years in the treatment of choice for itchy skin with excellent results.
 

PHARMACOLOGICAL APPROACH
· Oral antihistamines (H1 and H2) 
· Oral analgesics 
· Local analgesics (EMLA) 
· Topical antihistamine (5% Prudoxin (Doxepin) cream) 

Two recent studies in outpatient burn patients with itch burn wounds have demonstrated a rapid and significant decrease in itch and redness in the itchy wound compared to oral antihistamines.21,22
In addition, when used over a 3-month period over half of the patients using the Doxepin cream no longer had an itching burn wound compared to less than 10% of the oral antihistamine group. Therefore the Doxepin cream not only decreased the itch, but also altered the wound so that the itch went away.
(For more details, see; Experience with 5% Doxepin Cream, Section VIII)


	VII. CURRENT STUDIES ON DOXEPIN 

 

Topical Doxepin Cream is Effective in Relieving Severe Pruritus Caused by Burn Injury:
A Preliminary Study
Robert H. Demling, M.D.

Leslie De Santi, R.N.
From the Burn Center
Brigham and Women's Hospital
Harvard Medical School
Boston, MA
Abstract: We studied the effect of potent topical histamine H1 and H2 receptor blocker, doxepin, on 
severe burn wound pruritus. We compared the response of doxepin cream in 20 patients with healed itching burn wounds, using the standard of care, which included oral antihistamines, skin moisturizers, and sedatives. The patients (all outpatients) were first assessed as to the degree of itching using the 0 to 10 pain scale with an initial assessment and a take-home chart for a seven-day period after which all patients were placed on the topical doxepin alone, and a daily pruritus assessment was made for seven days. At the end of the doxepin-treatment period, wounds were assessed, after which the previous standard of care was resumed. The degree of pruritus decreased significantly with the use of doxepin cream, decreasing from a value of 7±2 on standard care to a value of 3±1 with the doxepin cream. The response was noted within 15 minutes, and no tachyphylaxis was noted. We also noted a significant decrease in wound erythema. Some somnolence was noted in 20 percent of patients, which decreased with two to three days of doxepin use. The degree of itching and degree of wound erythema returned to pre-doxepin levels with a return to standard care therapy. We concluded that a topical doxepin cream is effective in decreasing wound pruritus in burn patients with results superior to oral antihistamines, skin moisturizers, and sedatives.
Wounds 2001:13(6); 210-215.
 Topical Doxepin significantly decreases itching and erythema in the healed burn wound
Robert Demling, M.D. 

Leslie De Santi, R.N.
Burn Center
Brigham & Women's Hospital
Boston, MA 

Abstract:  Severe itching, accompanied by erythema, is a common and incapacitating problem in the healed burn wound. Itching is most common in a partial thickness wound requiring about 3 weeks to heal. Increased release of histamine from local wound mast cells and/or increased sensitivity of sensory nerves to local histamine release are considered a major causative factor. The current standard approach for itch, which consists of oral antihistamines, skin moisturizers and sedatives, is often ineffective. Doxepin is a tricyclic compound found to have extremely potent antihistamine properties. A 5% doxepin cream is used to control the histamine induced itch of atopic dermatitis, urticaria and other pruritic skin disorders.
Our purpose was to test the efficacy of doxepin cream in controlling post burn itch compared to a more standard care, in outpatients with healed itching burn wounds. The study was continued over a 3 month period or until the itch ceased. A (0-10) itch scale, 10 being the worst and a (0 to 3) erythema scale, 3 being the worst, was used in this randomized prospective trial.
We found that itch and erythema, which were 5±2 and 2±1 with standard care decreased significantly to 2±1 and 1±.5 respectively, for the length of the study period with the Doxepin cream. Also, itching ceased in 50% of patients, using doxepin cream before the 3-month period compared to only 10% using the oral antihistamines. Mild and transient somnolence was seen in 15% of patients using the doxepin cream, compared to 100% of patients using standard care.
We can conclude that the 5% doxepin cream significantly decreases itching and erythema, in the healed burn wound, compared to oral antihistamines.
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	VIII. CLINICAL EXPERIENCE WITH 5% DOXEPIN CREAM (PRUDOXIN) 

The extremely potent antihistamine properties of the Doxepin compound, placed in a topical cream delivery system, is an ideal approach to management of burn wound itch.
The 5% Doxepin cream (Prudoxin: Healthpoint) has been used effectively and safely for management of itch in a host of dermatological disorders and is the treatment of choice even over the use of topical corticosteroids, the latter would not be advantageous for a healing burn. The cream, when applied, is rapidly absorbed into the wound such that within 10 minutes a moisturizer can be applied.
ADVANTAGES OF DOXEPIN CREAM
· Rapidly absorbed into itchy wound 
· Rapid onset of anti-itch activity 
· Rapidly decreases wound erythema 
· Acts for 6-8 hours 
· No tachyphylaxis develops 
· Approved product for itching 
· Can apply moisturizer after Doxepin is absorbed onto wound 
  

CASE STUDIES
Use of topical Prudoxin
(5% Doxepin Cream)
to treat itching and erythema in the healed burn wound
  

Pre and Post Measurements Made
Itch Scale 0-10 
 

Erythema Scale
 

 

(10 being worst)
 

0-normal color
1-pink
2-red
3-red to purple
  

A
Burns taking about 3 weeks to heal
B
Donor Sites Taking about 3 weeks to Heal and Remaining Erythematous
C
3 Month Old Burn, 2 Month Old Burn
D
2 Month Old Burn
E
Donor Site 6 Weeks Old
F
12 Month Old Burn
G
14 Month Old Burn
H
2 Month Old Burn
I
2 Month Old Burn
J
6 Month Old Burn
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