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Herpes zoster—commonly called “shingles”—is an acute illness resulting from the reactivation of the varicella-zoster virus (VZV), caused by age-related, disease-related and drug-related decline in cellular immunity. The most prevalent complication of herpes zoster, chronic postherpetic neuralgia (PHN), most commonly affects the elderly population, and causes pain, interference with daily activities and reduced quality of life. 

Treatment of acute herpes zoster involves (HZ) antiviral medication, and for postherpetic neuralgia, an array of pharmacotherapies, including anticonvulsants, tricyclics and opioid analgesics are available. However PHN remains a complex and difficult condition to treat. With the FDA approval of a new vaccine for herpes zoster (Zostavax) in May, 2006, the primary care practitioner now has more prevention and treatment strategies than ever before to help reduce the occurrence of herpes zoster and the incidence and morbidity of PHN.


With 500,000 to one million episodes occurring in the United States each year, herpes zoster is a significant public health problem, especially in the elderly population.(1) Herpes zoster strikes millions of older adults and immuno-compromised individuals worldwide, and disables a significant portion of them through postherpetic neuralgia (PHN). PHN, a painful and debilitating condition, affects up to 70% of untreated elderly herpes zoster patients.(2) (3) (4)

 Thus, the approval of the new vaccine for herpes zoster for people over age 60 was an important step toward reducing the incidence and morbidity from this disease. In clinical trials, the new vaccine reduced the incidence of herpes zoster by over 51%, and the incidence and morbidity of PHN by 66% and 61%, respectively. (5) 

 
In an accompanying editorial in the New England Journal in June, 2005, Ann Arvin, MD, professor of pediatrics and microbiology at Stanford, noted the significance of the burden of illness caused by HZ, especially for older people.
“What is certain is that although reactivation of VZV is rarely life-threatening, the effect of herpes zoster and postherpetic neuralgia on the quality of life is serious for many older people,” she wrote. “According to the 2000 Census, 35.0 million people in the United States were older than 65—a 12.0 increase from 1990—and this trend will be even more dramatic as the baby boomers begin to turn 60. The possibility that a feared consequence of aging may be minimized or avoided is an important advance.”(6)

Epidemiology of Herpes Zoster

With the aging of the U.S. population, the absolute number of herpes zoster cases in the U.S. is increasing dramatically. Experts now calculate that the lifetime incidence rate of herpes zoster is 10% to 20%, and up to 50% in people that survive to 85 years. (3) Not only is herpes zoster prevalent among elderly people, but so is the pain and debilitation of chronic herpes zoster. In a study of patients in Boston, Mass. with herpes zoster, patients older than 50 years had a 14.7-fold higher prevalence of pain, 30 days after onset of rash, than those younger than age 50. (7)
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Incidence and severity of herpes zoster is also higher among immuno-compromised individuals, such as those with HIV, hematologic malignancy and those undergoing chemotherapy treatments, bone marrow transplants or therapy with corticosteroids. (8) (9)  People with HIV/AIDS have a 12- to 17-fold greater risk of developing the illness, compared with HIV-negative individuals. In patients with hematologic malignancies, the rate of herpes zoster ranges from 5 to 25%. (10) (11) Individuals with lupus are also at elevated risk for herpes zoster, and incidence rates among those with systemic lupus ranges from 3.2% to 21%, according to recent studies.(12)
Incidence of herpes zoster does not vary greatly between males and females, although some studies have reported that females are at greater risk. Lack of psychological support, or stress, has also been proposed as a factor in cell-mediated immunosuppression, and as a trigger for herpes zoster. Several small studies have indeed shown that individuals with depression and those who have experienced stressful life events 6 months before onset are more likely to experience a reactivation of the zoster virus. However, in most studies, psychological support variables were not associated with zoster risk.

Case reports and case series have also suggested that mechanical trauma may precede occurrence of herpes zoster. Researchers hypothesize that stimulation of the nerve by trauma may trigger reactivation of the virus. However, trauma is common in elderly people, the largest risk group for herpes zoster, and causality has not been conclusively proven.(17)   

A substantial subset of elderly patients with herpes zoster are refractory to treatment, and have a poor prognosis in regards to pain. Often, in these patients, pain becomes worse over time. Some elderly patients do experience pain-free intervals, but then the pain of herpes zoster or PHN returns.

The pain of herpes zoster and PHN is its most debilitating aspect. The allodynia of herpes zoster and resulting PHN may result in chronic fatigue, sleep disorder, as well as psychiatric disorders such as depression and anorexia. In elderly patients, especially, allodynia experienced from PHN may affect the most basic of living skills, including dressing, bathing and walking.(3)

In the Nottingham Health Profile, the physical pain of patients with chronic herpes zoster, significantly interfered with energy, sleep and global quality of life eight weeks after rash onset.(15)  In another study by Coplan et al, pain that persisted for 35-70 days interfered significantly with activities of daily life. (16)In both studies, the magnitude of disability and interference with daily activities increased as pain severity increased. 

 The health care burden of herpes zoster is high. Mean hospitalization rates for herpes zoster patients over age 60 is 9.3 per 100,000 person years. The cost per patient is more than $12,834, according to recent studies.(13) (14)
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Herpes Zoster: Pathophysiology

Any individual who has had chicken pox is at risk for later reactivation of the virus, and herpes zoster illness. The zoster virus is a complex virus, encoding approximately 70 proteins, and after exposure it lies dormant in the sensory ganglions of the cranial and spinal area. It also establishes latency in the autonomic ganglia.  The immune suppression that occurs through drug therapy, disease, and even physical or emotional stress, may help reactivate the virus. Aging also decreases immunity to the virus, since cell-mediated immunity to the varicella-zoster virus declines, although the antibody to the virus remains. (6) (18) (19). 

Once the virus is activated, cutaneous manifestations of the virus are most likely to occur at 1or 2  dermatones. 
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Typical locations of cutaneous herpes zoster include the thoracic region (56%), the lumbar region (13%), the cranial region (13%), the cervical and sacral regions (15%), as well as other sites in the body. When zoster occurs in the lumbar region, it can be a complex illness to manage, since patients experience sensory as well as motor symptoms.(20)  
As mentioned previously, the most common and debilitating complication of herpes zoster is postherpetic neuralgia.  The pain is often described as burning, throbbing or aching. (3) 
Other neurological complications of herpes zoster can include motor neuropathy, cranial neuritis, meningoencephalitis and transverse myelitis. Cutaneous complications can also occur, such as scarring and disfigurement from the herpes zoster rash and bacterial superinfection. (10)
Opthalmic complications of herpes zoster can be quite serious, although the most common complications in the eye are keratitis and iritis that often resolve with treatment. Opthalmic complications strike 10% to 25% of individuals with herpes zoster. To prevent the ophthalmic complications of herpes zoster, prompt treatment with antiviral therapy is especially important. (1) (3)
In rare cases, herpes zoster ophthalmic infections can spread to the retina or optic nerve. These infections of the retina or optic nerve are usually seen only in immunocomprosmised individuals, but the consequences can be devastating. Loss of vision as well as blindness can result, if untreated. 

 The most serious complications of herpes zoster, in cases where the virus affects the lungs and liver, are pneumonitis and hepatitis.
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Postherpetic Neuralgia
Postherpetic neuralgia is generally defined as pain that persists for more than 3 months following an episode of herpes zoster. (2) (22) (23)  However, the definition of PHN varies. Some studies have defined PHN as pain that persists for 6 weeks after rash onset, others for 2-3 months after rash onset. (45) (46)

Postherpetic neuralgia affects a significant percentage of those who are diagnosed with the herpes zoster virus. Up to 15% of untreated patients have persistent pain about 1 month after healing of the acute rash, and 25% pf these patients still have pain at 1 year. .
 According to a study by Hope-Simpson et al, the prevalence of pain after one month in the 30-49 year age group was 21%, but in the age group of 60-69, the incidence of PHN was 29%. Occurrence rate of postherpetic neuralgia in people age 70-79 was 29% and in those over age 80 was 34%. (3) (21) 

Besider older age, risk factors for postherpetic neuralgia include severity of acute rash, severity of acute rash and painful prodrome. Some studies also show that females with herpes zoster are more at risk for developing postherpetic neuralgia. (2) (23) (24) 

The pain of postherpetic neuralgia can be classified into 3 syndromes—as dysesthesia, allodynia, or hyperalgesia. Dysesthesia is an unpleasant abnormal sensation that is spontaneous or evoked. Herpes zoster patients also frequently exhibit allodynia, or pain that is evoked by normally innocuous stimuli, such as the touch of a sheet or a blanket, or the touch of a hand in applying ointment. Hyperalgesia, or pain of exaggerated severity in response to normally painful stimulation, is also a characteristic of PHN. (26) (27)
Complex regional pain syndrome (CRPS) has also been associated with herpes zoster. A study by Berry et al. found that CRPS-like symptoms, including color and skin temperature changes, weakness, edema and extension of pain outside the affected dermatone, were common in herpes zoster outbreaks affecting the distal extremity. Development of chronic PHN is also more common in patients who experience CRPS-like symptoms. (25)

In a recent study by Oster et al, the pain of PHN caused significant interference with general activities, mood and enjoyment of life. Thirty one percent of PHN patients experienced low levels of satisfaction with pain medication, and 40% experienced moderate anxiety and depression. (28) 
Both peripheral and central pathophysiological mechanisms contribute to PHN pain. Some PHN patients have abnormal sensitization of cutaneous nociceptors, while others have minimal sensory loss. Pain in PHN is also associated with small fiber deafferentation. As a result, pain and temperature sensations are profoundly impaired and very light stimuli can often evoke severe, disabling pain. This characteristic allodynia may be due to abnormalities in peripheral and central pain transmission. (30)

However, some herpes zoster patients experience spontaneous pain without hyperalgesia or allodynia. In these patients, pain may be due to increased activity in deafferented central neurons, or the reorganization of central neuronal connections.(29) 
Diagnosing Herpes Zoster

Diagnosing herpes zoster can be complex, since the rash may appear similar to other types, and can be mistaken for contact dermatitis. The most frequent error in diagnosis is to categorize the rash as zosteriform herpes complex.

Like herpes simplex, there is a prodrome associated with herpes zoster, marked by pain, tingling, itching, and burning. The patient may also have a mild, viral-like syndrome, including fever, and a feeling of malaise. 
The acute phase of herpes zoster can often be extremely painful and may involve paresthesias. Patients report feeling irritation at the rash site, even when it has not been touched. Because herpes zoster can be so painful, it can often be mistaken for other serious conditions, depending on the site of the rash and/or pain. Herpes zoster patients may be mistakenly diagnosed with myocardial infarction, cholecystitis, muscle pain, and migraine. 

To diagnose herpes zoster, the health practitioner should look for a unilateral rash in 1 or 2 dermatomes. The rash will have an erythematous base, which is maculopapular at first, and then becomes vesicular.  The reddened base is a characteristic that distinguishes herpes zoster from other infections, such as poison ivy.  In very rare cases, the patient may present with no rash, but with burning at the dermatome, a condition known as zoster sine herpete.
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The herpes zoster rash evolves over 7 to 10 days, like herpes simplex, but heals over a period of 2 to 3 weeks. The healing period is longer than that for herpes simplex, and the rash is likely to be more painful than those that characterize herpes simplex. Herpes simplex is also more likely to be found in a linear patch, and unlike herpes zoster, is liable to recur in the same patient over time. Recurrence in herpes zoster is fairly uncommon, so a rash that has reoccurred at the same site is an indication that the virus is herpes simplex and not herpes zoster. However, the only truly reliable way to distinguish between the 2 viruses is with laboratory testing, including culture, IFA (indirect fluorescent antibody or PCR (polymerase chain reaction) tests.(5) 

Testing should also be used when the patient presents with pain typical of herpes zoster, but no rash is present, or when the practitioner suspects central nervous system or organ involvement. PCR is the most sensitive and specific test for diagnosing herpes zoster, followed by IFA. Culturing herpes zoster is a fairly inexpensive way to test, when compared with PCR, but it has low sensitivity to the herpes zoster virus, although the test is highly specific. Turn-around time for test results (5 to 14 days) also makes culturing herpes zoster a less effective option for diagnosis, since early treatment is vital to reduce symptoms and decrease the risk of postherpetic neuralgia.
Treatment of herpes zoster: Acute phase

Rapid treatment of herpes zoster is vital, not just to shorten the duration of the initial outbreak, but also to help reduce the severity and duration of PHN.

Antiviral therapy should begin within 72 hours after the initial outbreak. Antiviral  medications block viral replication and accelerate healing in the acute phase by shortening the duration of viral shedding, the duration of new lesion formation, time to scabbing and time to healing. Studies show that antivirals shorten the duration of the initial outbreak by 1-3 days compared with placebo, and acute pain resolves more rapidly with these medications.

Three antivirals are prescribed for herpes zoster: acyclovir, famciclovir, and valacyclovir. Antivirals have a beneficial safety profile, and are relatively free of side effects. In studies of acyclovir, side effects included inflammation at the injection site, nausea and vomiting and malaise (7-11% of patients). Studies have shown that the most common side effects of valacyclovir and famciclovir, affecting 5% to 18% of patients,  include gastrointestinal events (nausea, vomiting and diarrhea) and headache.

 Famciclovir and valacyclovir have greater bioavailability and ease of use than acyclovir, so they have become the standard in herpes zoster treatment. None of the antivirals can prevent postherpetic neuralgia, but a randomized double-blind placebo-controlled trial on famciclovir has shown that it can reduce the duration of postherpetic neuralgia.
 In the trial of 419 immunocompetent patients with uncomplicated herpes zoster, patients were assigned to either 500 mg. of famciclovir, 750 mg. of famciclovir or placebo, taken three times daily for 7 days. Lesions were assessed for as long as 14 days, until full crusting occurred, and then weekly until healing. Pain was also assessed monthly for 5 months after the lesions healed.

Results showed that famciclovir accelerated lesion healing and reduced the duration of viral shedding by 1 to 2 days. The medication also reduced the median duration of postherpetic neuralgia significantly, by approximately 2 months. (31).

However, current antiviral therapies are not a panacea for acute or chronic herpes zoster. Because they must be started within 72 hours for maximum effectiveness, their usefulness is limited. Less than 50% of herpes zoster patients actually receive antivirals during the 72-hour period after initial symptoms begin. A delay in the administration of antivirals permits neuronal destruction, and the risk for PHN increases. (18)
Finally, antivirals do not reliably prevent PHN, though some antivirals can limit duration. 

For acute herpes zoster, the health practitioner also needs to address pain management. Patients with minor pain or itching may find relief with aspirin, NSAIDS or antihistamines. However, for many patients, these medications are not potent enough to relieve their pain.  When these medications are not useful, other choices can include anticonvulsants, tricyclics and anesthetics. For moderate to severe pain, opiates may be necessary, although they have significant side effects and the potential for addiction.

According to the International Herpes Management Forum, first line therapies for relief of pain in acute herpes zoster should be tricyclic antidepressants, such as nortriptyline, followed by anticonvulsants, such as gabapentin, and then potent analgesics, such as oxycodone.

Intraveneous acyclovir can also be used, but its use should be reserved for immunosuppressed patients or those with central nervous system involvement.

The use of corticosteroids to treat acute herpes zoster is controversial. Although these medications reduce the inflammation and acute pain of herpes zoster, they do not reduce chronic pain. Their adverse effects are also significant, including upper gastrointenstinal symptoms, and the exacerbation of diabetes, hypertension and osteoporosis. For most patients with herpes zoster, the limited benefits of corticosteroids do not outweigh their adverse side effects.(3) (32) These medications should also be used with caution in patients with underlying illnesses.

Other therapies that have anecdotal support are treatments such as silversulfadizine cream, calamine lotion and oatmeal baths. These remedies can help sooth the itching of acute herpes zoster, and silver sulfadizine cream has antibacterial properties. (33) (34)
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Treatment of PHN

Treating postherpetic neuralgia should begin with a through assessment by the healthcare practitioner. The patient should be questioned about the onset, intensity and the quality of pain. Qualitative pinprick testing can help to measure the patient’s cutaneous hypersensitivity, and track allodynia, and quantitative somatosensory testing (QST) can aid in assessing tactile/vibration and thermal thresholds. (35). 
The severity of PHN pain often means that it should be treated aggressively. Elderly patients are especially likely to have severe pain, so potent analgesics may be prescribed early in treatment.
Local analgesics such as topical aspirin or locally applied lidocaine can be used in treating the onset of PHN. 

The International Herpes Management Forum recommends the addition of nortiptyline or amitriptyline for 4-8 weeks if analgesics do not provide sufficient pain relief. Amitriptyline is the most commonly used antidepressant for pain in PHN, but in elderly patients, it should be prescribed with caution because it carries a high risk for orthostatic hypertension and anticholinergic effects. Thus, desipramine may be a more favorable choice when prescribing a tricylcic for pain in elderly PHN patients. (37) 

After tricyclics, the International Herpes Management Forum recommends the addition of anticonvulsants, such as gabapentin. Treatment should begin with 300 mg. daily and can increase up to 1800 mg. daily. 

A study by Rowbotham et al. showed that gabapentin was significantly more effective in treating pain and sleep disorders associated with PHN than placebo. (37)  In the study of 229 patients, those randomized to gabapentin received a maximum dosage of 3600 mg. per day for 8 weeks. Intention-to-treat analysis showed that those that received gabapentin had a statistically significant relief from pain. The average daily pain score decreased from 6.3 to 4.2 as measured by the McGill Pain Questionnaire in subjects on gabapenten. Sleep interference also decreased with gabapentin, and mood and quality of life improved significantly in the gabapentin treatment group. However, somonolence, dizziness, ataxia, peripheral edema and infection were more frequent in the gabapentin group than placebo.

Patients with PHN can vary in their response to gabapentin, and most patients respond to doses in the range of 600 to 1800 mg. per day, although some require up to 3600 mg. per day. Using gabapentin in elderly patients can be challenging, however, because dosages must be titrated carefully because of the side effects of sedation and mental dullness.  
Pregablin is another alternative for PHN patients, especially those sensitive to the side effects of other medications. Pregabalin (Lyrica) is chemically and structurally similar to gabapentin, and has analgesic and anxiolytic properties. It has been studied for  use in a variety of disorders, including diabetic neuropathy, pain syndromes, and postherpetic neuralgia.(38) (39) (40)
Studies show that pregablin begins to work by the second day, and can provide sustained pain relief for PHN patients. In a review study by Frampton et al, oral pregablin in doses of 150 to 600 mg. per day, administered twice or three times daily, was superior to placebo in relieving pain and improving pain-related sleep interference in three randomized, double-blind multicenter studies with a total of 776 evaluable patients with PHN. 

In 2 of the studies, significant pain relief was seen by the first or second day of treatment, and in all 3 studies, patients experienced significant pain relief at 1 week. Pregabalin was generally well tolerated, even when force-titrated over 1 week to fixed dosages, in elderly patients. The most prevalent side effects were dizziness, sleepiness, and peripheral edema of mild to moderate intensity.

When anticonvulsants fail to provide significant pain relief, strong opioid analgesics should be considered. The Forum’s guidelines suggest a topical lidocaine (5%) patch in cases with significant allodynia.  
The elderly population is much less likely than younger patients to suffer from substance abuse, so opioid analgesics can be an effective option for these patients. Studies have found that oxycodone, for instance, is an effective analgesic for the management of steady pain, paroxysmal spontaneous pain, and allodynia in PHN patients.

In a double-blind crossover study by Watson et al., patients with PHN were randomized to 10 mg. of oxycodone or placebo for 4 weeks. During the study, the dose was increased to a maximum of 30 mg. taken every 12 hours. The study showed that oxycodone resulted in significant pain relief, compared to placebo, and improved patients’ global effectiveness and reduced disability.(36)

Frequent assessments of patient symptoms are important in controlling PHN. The health practitioners should assess for neurological changes and worsening of pain. The  practitioner should counsel patients to protect the affected area and provide education regarding activity and medication management.

Finally, patients should be referred to pain management specialists in cases where they are refractory to medication, when there is a history of pre-existing substance abuse or problems with adherence to medication regimens or when a patient exhibits symptoms of complex pain syndrome. Interventional procedures may then be necessary. In cases of pre-existing substance abuse, complex pain syndromes or problems with adherence, behavioral or cognitive therapy may be helpful.
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Herpes Zoster: Current prevention strategies

Currently, the most effective prevention strategy for herpes zoster is the new vaccine, Zostavax. From a public health standpoint, the vaccine could help attenuate the  age-related decline in cell-mediated-immunity to the varicella zoster virus, and help prevent herpes zoster and PHN—especially in the elderly.

The new vaccine is produced from the same virus strain as that licensed for chicken pox, however it has been modified to yield a more potent, higher-titer vaccine. The higher-titer vaccine was necessary in order to elicit a response in people who already had existing immunity to the varicella virus.

In the clinical trial of the vaccine, the primary endpoint was the burden of illness experienced by patients with herpes zoster—including the incidence, severity and duration of pain and discomfort. The secondary endpoints were the incidence of PHN (90 days after rash onset) and the incidence of herpes zoster.(47)
The randomized double-blind placebo-controlled study enrolled 38,546 immunocompetent adults older than age 60, all with a history of chicken pox or greater than 30 years of residence in the US. Mean follow-up was 3.13 years. 

The vaccine efficacy was impressive in reducing the burden of illness associated with herpes zoster. Overall, the vaccine achieved a 61% reduction in the burden of illness and a 65% reduction in morbidity among those age 60 to 69. The vaccine also decreased the burden of illness by greater than 55% in the difficult-to-treat 70 and older age group.(47)
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The incidence of herpes zoster was decreased 51% in the vaccine-treated group and the incidence of PHN was decreased by 66% with the vaccine.(47)
Adverse events among subjects in the subjects who received the vaccine were rare, and most commonly limited to a rash at the injection site.
 “The zoster vaccine markedly reduced morbidity from herpes zoster and postherpetic neuralgia among older adults,” the authors concluded in their study.(47) 
Conclusion

Herpes zoster is a significant cause of morbidity in older adults, and can cause severe pain and debilitation.

Advancing age is the primary risk factor for herpes zoster and its most common and troubling complication, PHN. With the aging of the American population, herpes zoster is thus an emerging public health problem.

Currently available antiviral therapies shorten the duration of rash and reduce acute and chronic pain of herpes zoster, but do not reliably prevent PHN. Pharmacotherapy for PHN is not always effective in older patients, and they may be refractory to current treatments.

The herpes zoster vaccine is thus an important development in preventive therapies, since it can reduce the morbidity from PHN as well as the incidence of acute herpes zoster and resulting PHN.

Licensed for people over age 60, it should be used for people in that age group to prevent herpes zoster and reduce the risk and morbidity of complications, such as PHN.        
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