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Chapter 1 

Acrodermatitis Chronica Atrophicans 
and Actinic Elastosis 

 

 
Acrodermatitis chronica atrophicans 

Acrodermatitis chronica atrophicans 

ICD-10 L90.4 

ICD-9 701.8 

DiseasesDB 32940 

eMedicine derm/4 

Acrodermatitis chronica atrophicans (ACA) (also known as "Herxheimer disease" and 
"Primary diffuse atrophy") is a skin rash indicative of the third or late stage of European 
Lyme borreliosis. 

ACA is a dermatological condition that takes a chronically progressive course and finally 
leads to a widespread atrophy of the skin. Involvement of the peripheral nervous system 
is often observed, specifically polyneuropathy. 

This progressive skin process is due to the effect of continuing active infection with the 
spirochete Borrelia afzelii. B afzelii is the predominant pathophysiology, but may not be 
the exclusive, etiologic agent of ACA. Borrelia garinii, has also been detected. 

History 

The first record of ACA was made in 1883 in Breslau, Germany, where a physician 
named Alfred Buchwald first delineated it. 

Herxheimer and Hartmann described it in 1902 as a "tissue paper" like cutaneous 
atrophy. 
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Presentation 

The rash caused by ACA is most evident on the extremities or limbs beginning with an 
inflammatory stage with bluish red discoloration and cutaneous swelling and concluding 
several months or years later with an atrophic phase. Sclerotic skin plaques may also 
develop. 

As ACA progresses the skin begins to wrinkle. 

Prognosis and Treatment 

The course of ACA is long-standing, from a few to several years, and it leads to extensive 
atrophy of the skin and, in some patients, to the limitation of upper and lower limb joint 
mobility. 

The outlook is good if the acute inflammatory stage of ACA is treated adequately. The 
therapeutic outcome is difficult to assess in patients with the chronic atrophic phase, in 
which many changes are only partially reversible. 

Physicians should use serologic and histologic examination to confirm the diagnosis of 
ACA. Treatment consists of antibiotics including doxycycline and penicillin for up to 
four weeks in the acute case. 

 
Actinic elastosis 

Actinic elastosis 

ICD-10 L57.8 (ILDS L57.890) 

Actinic, or solar, elastosis is an accumulation of abnormal elastin (elastic tissue) in the 
dermis of the skin, and in the conjunctiva of the eye, which occurs as a result of the 
cumulative effects of prolonged and excessive sun exposure, a process known as 
photoaging. 

Clinical features 

Actinic elastosis usually appears as thickened, dry, wrinkled skin. Several clinical 
variants have been recorded. One of the most readily identifiable is the thickened, deeply 
fissured skin seen on the back of the chronically sun-exposed neck, known as cutis 
rhomboidalis nuchae. These features are a part of the constellation of changes that are 
seen in photoaged skin. 
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Causes / Aetiology 

The origin of the elastotic material in the dermis remains a subject of debate. Theories on 
the formation of the elastotic material include actinic stimulation of fibroblasts, 
promoting synthesis of this material; or that the material is a degradation product of 
collagen, elastin or both. 

Histopathology 

In the earlier stages of actinic elastosis, elastic fiber proliferation can be seen in the 
dermis. As the condition becomes more established, the collagen fibers of the papillary 
dermis and reticular dermis become increasingly replaced by thickened and curled fibers 
that form tangled masses and appear basophilic under routine haematoxylin and eosin 
staining. These fibers stain black with the Verhoeff stain. 

Treatment 

There are numerous treatment options for photoaged skin. These include dermabrasion, 
topical application of retinoic acid, carbon dioxide laser resurfacing, hyaluronic acid 
injection into the dermis, Imiquimod, tacrolimus ointment and topical oestrogen therapy. 
These treatments have variable efficacy. 

The most effective prevention strategy for photoaging remains minimization of sun-
exposure through use of sunscreen and other sun exposure avoidance measures. 
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Chapter 2 

Pseudoxanthoma Elasticum 

 

 
Pseudoxanthoma elasticum 

 
Pseudoxanthoma elasticum of the posterior 

lateral neck. Note the yellowish slightly raised 

bumps characteristic of this condition. 

ICD-10 
Q82.8 

(ILDS Q82.81) 

ICD-9 757.39 

OMIM 264800 

DiseasesDB 10876 10881 10885 10894 

eMedicine derm/359 oph/475 

MeSH D011561 

Pseudoxanthoma elasticum (PXE), also known as Grönblad–Strandberg syndrome, 
is a genetic disease that causes fragmentation and mineralization of elastic fibers in some 
tissues. The most common problems arise in the skin and eyes, and later in blood vessels 
in the form of premature atherosclerosis. PXE is caused by autosomal recessive 
mutations in the ABCC6 gene on the short arm of chromosome 16 (16p13.1). 
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Signs and symptoms 

Usually, pseudoxanthoma elasticum affects the skin first, often in childhood but 
frequently later. Small, yellowish papular lesions form and cutaneous laxity mainly 
affects the neck, axillae (armpits), groin, and flexural creases (the inside parts of the 
elbows and knees). Skin may become lax and redundant. Many individuals have "oblique 
mental creases" (diagonal grooves of the chin). 

PXE first affects the retina through a dimpling of the Bruch membrane (a thin membrane 
separating the blood vessel-rich layer from the pigmented layer of the retina), that is only 
visible during ophthalmologic examinations. This is called peau d'orange (a French term 
meaning that the retina resembles the skin of an orange). Eventually the mineralization of 
the elastic fibers in the Bruch membrane create cracks (angioid streaks) that radiate out 
from the optic nerve. Angioid streaks themselves do not cause distortion of vision, even if 
they cross into the foveal area. This symptom is present almost all PXE patients and is 
usually noticed a few years after the onset of cutaneous lesions. These cracks may allow 
small blood vessels that were originally held back by Bruch's membrane to penetrate the 
retina. These blood vessels sometimes leak, and it's these retinal hemorrhages that may 
lead to the loss of central vision. Vision loss is a major issue in many PXE patients. 

PXE may affect the gastrointestinal and cardiovascular systems. In the digestive tract, the 
principal symptom is gastrointestinal bleeding, usually from the stomach. This occurs in 
very small number of patients. In the circulatory system, intermittent claudication (leg 
pain during walking which resolves at rest) is a prominent feature, although at later stages 
coronary artery disease may develop, leading to angina and myocardial infarction (heart 
attack) may occur. 

Classification 

The diagnostic criteria for PXE are the typical skin biopsy appearance and the presence 
of angioid streaks in the retina. Other systems have become somewhat outdated by the 
discovery of the ABCC6 mutations. 

Pathophysiology 

In PXE, there is mineralization (accumulation of calcium and other minerals) and 
fragmentation of the elastin-containing fibers in connective tissue, but primarily in the 
midlaminar layer of the dermis, Bruch's membrane and the midsized arteries. Recent 
studies hypothesize that PXE is a metabolic disease, and that its features arise because 
metabolites of vitamin K cannot reach peripheral tissues. 
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Genetics 

 
 

Pseudoxanthoma elasticum has an autosomal recessive pattern of inheritance 

80% of clinical cases of pseudoxanthoma elasticum have detectable mutations in the 
ABCC6 gene. Mutations in almost all parts of the gene have been described, of all types 
(missense, nonsense, splice alteration, insertion, small deletion or large deletion). 
Although there have been reports of autosomal dominant inheritance, the inheritance is 
typically autosomal recessive (both parents need to be carriers, and there is a 25% chance 
that a child will inherit both abnormal copies of the gene and therefore develop the 
condition). 

Strong genetic linkage was found with mutations in the ABCC6 gene, which codes for the 
MRP6 protein, but the exact mechanism by which this protein (which is a membrane 
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transporter from the large ATP-binding cassette transporter family) influences the disease 
course is unknown; the protein is expressed in most organs, but mainly in the liver and 
kidney. It is unclear in what way this would lead to abnormalities in skin, eyes and blood 
vessels. It is thought that particular mutations do not cause a more severe or less severe 
form of the disease. Given the variations in age of onset and severity it is likely that other 
unknown risk factors (genetic and dietary) may be involved. One study suggested that 
mutations causing total absence of an MRP6 protein caused a more severe disease, but 
this could not be confirmed in a subsequent case series. 

Premature atherosclerosis is also associated with mutations in the ABCC6 gene, even in 
those without PXE. A syndrome almost indistinguishable from hereditary PXE has been 
described in patients with hemoglobinopathies (sickle-cell disease and thalassemia) 
through a poorly understood mechanism. In addition, there appears to be another PXE-
like syndrome with a similar phenotype but as a result of problems with another gene, 
gamma-glutamyl carboxylase. 

Treatment 

There is no treatment that directly interferes with the disease process, although dietary 
restriction of calcium has been tried with limited results. For excessive areas of skin, 
plastic surgery may be needed. For the growth of abnormal blood vessels in the retina, 
laser photocoagulation and photodynamic therapy may be used; injections with 
triamcinolone have shown limited effect. Antiangiogenic drugs such as bevacizumab 
(Avastin) and ranibizumab (Lucentis) have been effective, similar to its efficacy in age-
related macular degeneration. Cardiovascular disease is treated as in individuals without 
PXE. Some recommend avoidance of nonsteroidal anti-inflammatory drugs (NSAIDS) 
that increase bleeding risk, such as aspirin, and ibuprofen. 

Epidemiology 

The reported prevalence of pseudoxanthoma elasticum is about 1:25,000. Females are 
twice as likely to be affected as males. The disease occurs in all ethnicities, but 
Afrikaners are more likely to have PXE as a result of a founder effect (i.e. it was 
relatively prevalent in the small group of people from whom most Afrikaners descend). 

History 

The first description of PXE that distinguished it from other xanthomatous conditions 
was by Dr Ferdinand-Jean Darrier in 1896. The eponym "Grönblad-Strandberg 
syndrome" is used in older literature, after two physicians who made further discoveries 
in the disease manifestations. 

PXE has the distinction of being the only disease for which a layperson is the inventor of 
the gene, ABCC6. Sharon F. Terry, co-founder of PXE International with her husband, 
Patrick F. Terry, worked with scientists to discover and patent the gene in 2000. The 
Terrys' two children have pseudoxanthoma elasticum. 
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Images 

 

Pseudoxanthoma elasticum of the posterior lateral neck 
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Pseudoxanthoma elasticum of the left axillary fold 
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Chapter 3 

Contact Dermatitis 

 

 
Contact dermatitis 

 
Rash resulting from wrapping wound (center) 

ICD-10 L25.9 

ICD-9 692.9 

DiseasesDB 29585 

eMedicine emerg/131 ped/2569 oph/480 

MeSH D003877 

Contact dermatitis is a term for a skin reaction (dermatitis) resulting from exposure to 
allergens (allergic contact dermatitis) or irritants (irritant contact dermatitis). Phototoxic 
dermatitis occurs when the allergen or irritant is activated by sunlight. 



_________________WORLD TECHNOLOGIES_________________

WT

Symptoms 

Contact dermatitis is a localized rash or irritation of the skin caused by contact with a 
foreign substance. Only the superficial regions of the skin are affected in contact 
dermatitis. Inflammation of the affected tissue is present in the epidermis (the outermost 
layer of skin) and the outer dermis (the layer beneath the epidermis). Unlike contact 
urticaria, in which a rash appears within minutes of exposure and fades away within 
minutes to hours, contact dermatitis takes days to fade away. Even then, contact 
dermatitis fades only if the skin no longer comes in contact with the allergen or irritant. 
Contact dermatitis results in large, burning, and itchy rashes, and these can take anywhere 
from several days to weeks to heal. Chronic contact dermatitis can develop when the 
removal of the offending agent no longer provides expected relief. 

Causes 

In North and South America, the most common causes of allergic contact dermatitis are 
plants of the Toxicodendron genus: poison ivy, poison oak, and poison sumac. Specific 
plant species that can induce such contact dermatitis include Western Poison Oak, a 
widespread plant in the western USA. Common causes of irritant contact dermatitis are 
harsh (highly alkaline) soaps, detergents, and cleaning products. 

Types 

There are three types of contact dermatitis: irritant contact dermatitis, allergic contact 
dermatitis, and photocontact dermatitis. Photocontact dermatitis is divided into two 
categories that is, phototoxic and photoallergic. 

Irritant contact dermatitis 

Irritant contact dermatitis can be divided into forms caused by chemical irritants and 
those caused by physical irritants. Common chemical irritants implicated include solvents 
(alcohol, xylene, turpentine, esters, acetone, ketones, and others); metalworking fluids 
(neat oils, water-based metalworking fluids with surfactants); latex; kerosene; ethylene 
oxide; surfactants in topical medications and cosmetics (sodium lauryl sulfate); alkalies 
(drain cleaners, strong soap with lye residues). Physical irritant contact dermatitis may 
most commonly be caused by low humidity from air conditioning. Also, many plants 
directly irritate the skin. 

Allergic contact dermatitis 

Although less common than ICD, ACD is accepted to be the most prevalent form of 
immunotoxicity found in humans. By its allergic nature, this form of contact dermatitis is 
a hypersensitive reaction that is atypical within the population. The mechanisms by 
which these reactions occur are complex, with many levels of fine control. Their 
immunology centres around the interaction of immunoregulatory cytokines and discrete 
subpopulations of T lymphocytes. Allergens include nickel, gold, balsam of Peru 
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(Myroxylon pereirae), chromium and the oily coating from plants of the Toxicodendron 
genus: poison ivy, poison oak, and poison sumac. 

Photocontact dermatitis 

Sometimes termed "photoaggravated", and divided into two categories, phototoxic and 
photoallergic, PCD is the eczematous condition which is triggered by an interaction 
between an otherwise unharmful or less harmful substance on the skin and ultraviolet 
light (320-400 nm UVA) (ESCD 2006), therefore manifesting itself only in regions 
where the sufferer has been exposed to such rays. Without the presence of these rays, the 
photosensitiser is not harmful. For this reason, this form of contact dermatitis is usually 
associated only with areas of skin which are left uncovered by clothing. The mechanism 
of action varies from toxin to toxin, but is usually due to the production of a 
photoproduct. Toxins which are associated with PCD include the psoralens. Psoralens are 
in fact used therapeutically for the treatment of psoriasis, eczema and vitiligo. 

Photocontact dermatitis is another condition where the distinction between forms of 
contact dermatitis is not clear cut. Immunological mechanisms can also play a part, 
causing a response similar to ACD. 

Symptoms 

Allergic dermatitis is usually confined to the area where the trigger actually touched the 
skin, whereas irritant dermatitis may be more widespread on the skin. Symptoms of both 
forms include the following: 

• Red rash. This is the usual reaction. The rash appears immediately in irritant 
contact dermatitis; in allergic contact dermatitis, the rash sometimes does not 
appear until 24–72 hours after exposure to the allergen. 

• Blisters or wheals. Blisters, wheals (welts), and urticaria (hives) often form in a 
pattern where skin was directly exposed to the allergen or irritant. 

• Itchy, burning skin. Irritant contact dermatitis tends to be more painful than 
itchy, while allergic contact dermatitis often itches. 

While either form of contact dermatitis can affect any part of the body, irritant contact 
dermatitis often affects the hands, which have been exposed by resting in or dipping into 
a container (sink, pail, tub, swimming pools with high chlorine) containing the irritant. 

Treatment 

Self-care at home 

• Immediately after exposure to a known allergen or irritant, wash with soap and 
cool water to remove or inactivate most of the offending substance. 

• Weak acid solutions [lemon juice, vinegar] can be used to counteract the effects 
of dermatitis contracted by exposure to basic irritants. 
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• If blistering develops, cold moist compresses applied for 30 minutes 3 times a day 
can offer relief. 

• Calamine lotion and cool colloidal oatmeal baths may relieve itching. 
• Oral antihistamines such as diphenhydramine (Benadryl, Ben-Allergin) can also 

relieve itching. 
• For mild cases that cover a relatively small area, hydrocortisone cream in 

nonprescription strength may be sufficient. 
• Avoid scratching, as this can cause secondary infections. 
• A barrier cream such as those containing zinc oxide (e.g. Desitin, etc.) may help 

to protect the skin and retain moisture. 

Medical care 

If the rash does not improve or continues to spread after 2-3 of days of self-care, or if the 
itching and/or pain is severe, the patient should contact a dermatologist or other physician 
or physician assistant. Medical treatment usually consists of lotions, creams, or oral 
medications. 

• Corticosteroids. A corticosteroid medication similar to hydrocortisone may be 
prescribed to combat inflammation in a localized area. This medication may be 
applied to your skin as a cream or ointment. If the reaction covers a relatively 
large portion of the skin or is severe, a corticosteroid in pill or injection form may 
be prescribed. 

• Antihistamines. Prescription antihistamines may be given if nonprescription 
strengths are inadequate. 

Prevention 

Since contact dermatitis relies on an irritant or an allergen to initiate the reaction, it is 
important for the patient to identify the responsible agent and avoid it. This can be 
accomplished by having patch tests, a method commonly known as allergy testing. The 
patient must know where the irritant or allergen is found to be able to avoid it. It is 
important to also note that chemicals sometimes have several different names. 

In an industrial setting the employer has a duty of care to the individual worker to provide 
the correct level of safety equipment to mitigate the exposure to harmful irritants. This 
can take the form of protective clothing, gloves or barrier cream depending on the 
working environment. 

Summary 

The distinction between the various types of contact dermatitis is based on a number of 
factors. The morphology of the tissues, the histology, and immunologic findings are all 
used in diagnosis of the form of the condition. However, as suggested previously, there is 
some confusion in the distinction of the different forms of contact dermatitis. Using 
histology on its own is insufficient, as these findings have been acknowledged not to 
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distinguish , and even positive patch testing does not rule out the existence of an irritant 
form of dermatitis as well as an immunological one. It is important to remember, 
therefore, that the distinction between the types of contact dermatitis is often blurred, 
with, for example, certain immunological mechanisms also being involved in a case of 
irritant contact dermatitis. 
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Chapter 4 

Allergic Contact Dermatitis 

 

 
Allergic contact dermatitis 

ICD-10 L23. 

ICD-9 692 

MeSH D017449 

Allergic contact dermatitis is a form of contact dermatitis that is the manifestation of an 
allergic response caused by contact with a substance. 

Although less common than ICD, ACD is accepted to be the most prevalent form of 
immunotoxicity found in humans. By its allergic nature, this form of contact dermatitis is 
a hypersensitive reaction that is atypical within the population. The mechanisms by 
which these reactions occur are complex, with many levels of fine control. Their 
immunology centres around the interaction of immunoregulatory cytokines and discrete 
subpopulations of T lymphocytes. 

Pathophysiology 

ACD arises as a result of two essential stages: an induction phase, which primes and 
sensitizes the immune system for an allergic response, and an elicitation phase, in which 
this response is triggered (Kimble et al. 2002). As such, ACD is termed a Type IV 
delayed hypersensitivity reaction involving a cell-mediated allergic response. Contact 
allergens are essentially soluble haptens (low in molecular weight) and, as such, have the 
physico-chemical properties that allow them to cross the stratum corneum of the skin. 
They can only cause their response as part of a complete antigen, involving their 
association with epidermal proteins forming hapten-protein conjugates. This, in turn, 
requires them to be protein-reactive. 

The conjugate formed is then recognized as a foreign body by the Langerhans cells (LCs) 
(and in some cases other Dendritic cells (DCs)), which then internalize the protein; 
transport it via the lymphatic system to the regional lymph nodes; and present the antigen 
to T-lymphocytes. This process is controlled by cytokines and chemokines - with tumor 
necrosis factor alpha (TNF-α) and certain members of the interleukin family (1, 13 and 
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18) - and their action serves either to promote or to inhibit the mobilization and migration 
of these LCs. (Kimble et al. 2002) As the LCs are transported to the lymph nodes, they 
become differentiated and transform into DCs, which are immunostimulatory in nature. 

Once within the lymph glands, the differentiated DCs present the allergenic epitope 
associated with the allergen to T lymphocytes. These T cells then divide and differentiate, 
clonally multiplying so that if the allergen is experienced again by the individual, these T 
cells will respond more quickly and more aggressively. 

White et al. have suggested that there appears to be a threshold to the mechanisms of 
allergic sensitisation by ACD-associated allergens (1986). This is thought to be linked to 
the level at which the toxin induces the up-regulation of the required mandatory 
cytokines and chemokines. It has also been proposed that the vehicle in which the 
allergen reaches the skin could take some responsibility in the sensitisation of the 
epidermis by both assisting the percutaneous penetration and causing some form of 
trauma and mobilization of cytokines itself. 

Allergens 

Common allergens implicated include the following: 

• Nickel (nickel sulfate hexahydrate) - metal frequently encountered in jewelry and 
clasps or buttons on clothing 

• Gold (gold sodium thiosulfate) - precious metal often found in jewelry and dental 
materials 

• Balsam of Peru (Myroxylon pereirae) - a fragrance used in perfumes and skin 
lotions, derived from tree resin. It may also be a component of artificial vanilla 
and/or cinnamon flavorings. 

• Chromium - used in the tanning of leather. Also a component of uncured 
cement/mortar, facial cosmetics and some bar soaps. 

• Oily coating from plants of the Toxicodendron genus: poison ivy, poison oak, and 
poison sumac. 

• Thimerosal - a mercury compound used in local antiseptics and in vaccines 
• Neomycin - a topical antibiotic common in first aid creams and ointments, 

cosmetics, deodorant, soap and pet food. Found by itself, or in Polysporin or 
Triple Antibiotic 

• Fragrance mix - a group of the eight most common fragrance allergens found in 
foods, cosmetic products, insecticides, antiseptics, soaps, perfumes and dental 
products  

• Formaldehyde - a preservative with multiple uses, e.g., in paper products, paints, 
medications, household cleaners, cosmetic products and fabric finishes. Often 
released into products by the use of formaldehyde releasers such as imidazolidinyl 
urea, diazolidinyl urea, Quaternium-15, DMDM Hydantoin and 2-bromo-2-
nitropropane-1,3-diol. 

• Cobalt chloride - metal found in medical products; hair dye; antiperspirant; metal-
plated objects such as snaps, buttons or tools; and in cobalt blue pigment 
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• Bacitracin - a topical antibiotic found by itself, or as Polysporin or Triple 
Antibiotic 

• Quaternium-15 - preservative in cosmetic products (self-tanners, shampoo, nail 
polish, sunscreen) and in industrial products (polishes, paints and waxes). 

• Colophony (Rosin) - Rosin, sap or sawdust typically from spruce or fir trees 
• Topical steroid   
• Photographic developers, especially those containing metol 
• Topical anesthetics such as pramoxine or diphenhydramine, after prolonged use 
• Methylchloroisothiazolinone/Methylisothiazolinone is a preservative used in 

wash-off products such as shampoos/conditioners. 

Symptoms 

The symptoms of allergic contact dermatitis are very similar to the ones caused by irritant 
contact dermatitis, which makes the first even harder to diagnose. The first sign of 
allergic contact dermatitis is the presence of the rash or skin lesion at the site of exposure. 
Depending on the type of allergen causing it, the rash can ooze, drain or crust and it can 
become raw, scaled or thickened. Also, it is possible that the skin lesion does not take the 
form of a rash but it may include papules, blisters, vesicles or even a simple red area. The 
main difference between the rash caused by allergic contact dermatitis and the one caused 
by irritant contact dermatitis is that the first one tends to be confined to the area where the 
trigger touched the skin, whereas in the second case, the rash is more likely to be more 
widespread on the skin. Another characteristic of the allergic contact dermatitis rash is 
that it usually appears after a day or two after exposure to the allergen, unlike irritant 
contact dermatitis that appears immediately after the contact with the trigger. 

Other symptoms may include itching, skin redness or inflammation, localized swelling 
and the area may become more tender or warmer. If left untreated, the skin may darken 
and become leathery and cracked. Pain can also be present. 

The symptoms of allergic contact may persist for as long as one month before resolving 
completely. Once an individual has developed a skin reaction to a certain substance it is 
most likely that he will have it for the rest of the life, and the symptoms will reappear 
when in contact with the allergen. 

Treatment 

The main treatment to cure allergic contact dermatitis consists of avoiding the allergen. 
Persons who develop the rash and the other symptoms from a certain trigger are most 
likely to have it for the rest of their lives and detecting and avoiding the allergen is 
mandatory in treating the condition and resolving its symptoms. 

The first step in treating the condition is applying a damp cloth shortly after the skin 
problem first shows to make sure that all of the irritant has been removed from the area. 
In some cases, the best treatment is to do nothing to the area. 
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In mild to moderate cases, patients may use skin creams containing corticosteroids to 
reduce the inflammation. These creams should be used carefully and according to the 
instructions they come with because when overused over longer periods of time they can 
cause serious skin conditions. Also, calamine lotion and cool oatmeal baths may relieve 
itching.. Over the counter diphenhydramine by mouth is helpful for night time itching. 

Usually, severe cases are treated with systemic corticosteroids which may be tapered 
gradually, with various dosing schedules ranging from a total of 12 - 20 days to prevent 
the recurrence of the rash as well as a topical corticosteroid. Tacrolimus ointment or 
pimecrolimus cream can also be used additionally to the corticosteroid creams or instead 
of these. Oral antihistamines such as diphenhydramine or hydroxyzine may also be used 
in more severe cases to relieve the intense itching. Topical antihistamines are not advised 
as there might be a second skin reactions from the lotion itself. 

The other symptoms caused by allergic contact dermatitis are generally eased with wet 
dressings and drying lotions to stop the itching. In most cases however, medication or 
actual treatment is not required as long as the trigger has been identified and avoided. The 
discomfort caused by the symptoms may be relieved by wearing smooth-textured 
clothing to avoid more skin irritation or by avoiding soaps with perfumes and dyes. 

Commonly, the symptoms may resolve without treatment in 2 to 4 weeks but specific 
medication may hasten the healing as long as the trigger is avoided. Also, the condition 
might become chronic if the allergen is not detected and therefore it is not avoided. 

Diagnosis 

Diagnosing allergic contact dermatitis is primarily based on physical exam and medical 
history. In some cases doctors can establish an accurate diagnosis based on the symptoms 
that the patient experiences and on the rash's appearance. In the case of a single episode 
of allergic contact dermatitis, this is all that is necessary. Chronic and/or intermittent 
rashes which are not readily explained by history and physical exam often will benefit 
from further testing. A patch test (contact delayed hypersensitivity allergy test) is a 
commonly used examination to determine the exact cause of an allergic contact 
dermatitis. According to the American Academy of Allergy, Asthma, and Immunology, 
"patch testing is the gold standard for contact allergen identification". 

 
The patch test consists in applying small quantities of potential allergens to small patches 
and which are then placed on the skin. After two days, they are removed and if a skin 
reaction occurred to one of the substances applied, a raised bump will be noticeable 
underneath the patch. The tests are again read at 72 or 96 hours after application. 

Patch testing is used for patients who have chronic, recurring contact dermatitis. Other 
tests that may be used to diagnose contact dermatitis and rule out other potential causes 
of the symptoms include a skin biopsy and culture of the skin lesion. 
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Chapter 5 

Dyshidrosis 

 

 
Dyshidrosis 

 
Late stage of dyshidrosis on the hands 

ICD-10 L30.1 

ICD-9 705.81 

DiseasesDB 10373 

MedlinePlus 000832 

eMedicine derm/110 ped/1867 

MeSH D011146 

Dyshidrosis (also known as "Acute vesiculobullous hand eczema," "Cheiropompholyx," 
"Dyshidrotic eczema," "Pompholyx," and "Podopompholyx") is a skin condition that is 
characterized by small blisters on the hands or feet. It is an acute, chronic, or recurrent 
dermatosis of the fingers, palms, and soles, characterized by a sudden onset of many 
deep-seated pruritic, clear vesicles; later, scaling, fissures and lichenification occur. 
Recurrence is common and for many can be chronic. Incidence/Prevalence is said to be 
20/100,000 in the United States, however, many cases of eczema are diagnosed as 
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garden-variety atopic eczema without further investigation, so it is possible this figure is 
misleading. 

This condition is not contagious to others, but due to its unsightly nature can cause 
significant distress in regard to social interactions with others. 

The name comes from the word "dyshidrotic," meaning "bad sweating," which was once 
believed to be the cause but this association is unproven; there are many cases present 
that have no history of excessive sweating. There are a number of different factors which 
may trigger the outbreak of dyshidrosis such as allergens, stress or seasonal changes. 
Emotional stress may also further aggravate the condition. 

Symptoms 

Small blisters with the following characteristics:: 

• Blisters are very small (3 mm or less in diameter). They appear on the tips and 
sides of the fingers, toes, palms, and soles. 

• Blisters are opaque and deep-seated; they are either flush with the skin or slightly 
elevated and do not break easily. Eventually, small blisters come together and 
form large blisters. 

• Blisters may itch, cause pain, or produce no symptoms at all. They worsen after 
contact with soap, water, or irritating substances. 

• Scratching blisters breaks them, releasing the fluid inside, causing the skin to 
crust and eventually crack. This cracking is painful as well as unsightly and often 
takes weeks, or even months to heal. The skin is dry and scaly during this period. 

• Fluid from the blisters is serum that accumulates between the irritated skin cells. 
It is not sweat as was previously thought. 

• In some cases, as the blistering takes place in the palms or finger, lymph node 
swelling may accompany the outbreak. This is characterised by tingling feeling in 
the forearm and bumps present in the arm pits. 

• Nails on affected fingers, or toes, may take on a pitted appearance. 
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Advanced stage of dyshidrosis on the palm showing cracked and peeling skin 

 

Advanced stage of dyshidrosis on the sole 
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Dyshidrosis 

 

Advanced stage of dyshidrosis on the foot 
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Rim of scale on the plantar surface of the thumb from a resolving flare of dyshidrotic 
eczema 

Causes 

Causes of dyshidrosis are unknown. However, a number of triggers to the condition exist: 

• Dyshidrosis has been historically linked to excessive sweating during periods of 
anxiety, stress, and frustration, however, many cases present that have no history 
of excessive sweating, and the hypothesis of dyshidrosis as a sweating disorder is 
largely rejected. Some patients reject this link to stress, though as a trigger of 
vesicular eruption it cannot be overlooked, as with other types of eczema. 

• Vesicular eruption of the hands may also be caused by a local infection, with 
fungal infections, like Athlete's foot being the most common. Sunlight is thought 
to bring on attacks, some patients link outbreaks to prolonged exposure to strong 
sunlight from late spring through to early autumn.. Others have also noted 
outbreaks occurring in conjunction with exposure to chlorinated pool water or 
highly treated city tap waters. 

• Antibacterial soaps, fragrances and contact with fruit juices or fresh meat also can 
trigger outbreaks of dyshidrosis, as with other types of eczema. 

• Systemic nickel allergies may be related such as foods high nickel content - 
cocoa, chocolate, whole grains, & nuts. 
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• Allergic reactions may be attributed to soy, caffeine in coffees, teas, and 
carbonated beverages. 

• Allergic reactions may be attributed to the use of Dairy products - milk, butter, 
cheese, yoghurt, icecream. 

• Allergic reactions may be caused by ingestion of alcohol; the dehydrating effects 
of alcohol may exacerbate the severity of the fissures and cracking. 

• Keeping skin damp will trigger or worsen an outbreak. For this reason, people 
with dyshidrosis should wear gloves, socks, and shoes made of materials which 
"breathe well", such as cotton or silk. Certain fabrics may greatly irritate the 
condition, including wool, nylon and many synthetic fabrics. 

• Inherited, not contagious. Often, patients will present with other types of 
dermatitis, such as Seborrhoeic dermatitis or atopic eczema. For this reason, 
among others, dyshidrosis is often dismissed as atopic eczema or contact 
dermatitis. 

• Can be the secondary effect of problems in the gut. Some sufferers claim diet can 
ease symptoms (relieving internal condition of IBS or intestinal yeast infection). 
Also Inflammatory bowel diseases of Ulcerative colitis and Crohn's disease. 

• Bandages, plasters or other types of skin-tapes may be irritating to dyshidrosis 
and should be avoided. As the skin needs to breathe, anything that encourages 
maceration of the palms should be avoided. If the 'wounds' are raw enough to 
warrant covering, pure cotton gloves or gauze should be used. Liquid Band-Aid 
brand bandage may be tolerated and helpful, refer to the Treatment section, 
below. 

• Latex and vinyl gloves may increase irritation. 
• Multiple chemical sensitivity 
• Allergic reaction to Cr(6+) compounds (potassium dichromate and other leather 

preservative) 
• Dyshidrosis can sometimes even be caused by dust mite allergies, with sufferers 

having to wash and change bedding weekly, sometimes even every 2 days or even 
every day, to combat symptoms. 

• Balsam of Peru is a common irritant among sufferers of hand eczema, more 
commonly, people with dyshidrotic eczema. 

Diagnosis 

Allergy testing is a contested subject among eczema communities. Some dermatologists 
posit that if a sufferer is allergic to a substance, then a general allergy test on the forearm 
will suffice, yet others believe that in conditions like dyshidrosis, the suspect substances 
need to be applied to the affected area to induce a reaction. Whole blood allergy tests 
(i.e.: Alcat) can prove to be more effective at determining an allergy as the effects of an 
allergic reaction are often slow and cumulative, not immediate. Often seen in people who 
are already susceptible to allergies and/or asthma. 
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Treatment 

There are many treatments available for dyshidrosis, however, few of them have been 
developed or tested specifically on the condition. 

• Cut nails as short as possible cleaning under and around them daily with baking 
soda. Apply a paste of baking soda and water to the affected areas, twice a day for 
three days. After 5 minutes rinse and carefully pat dry paying special attention to 
the area in between the fingers or other possible places moisture may remain. If 
rash spreads to a new area recommence applying to both old and new areas 
leaving a large border around effected areas. Continue to clean hands daily with 
baking soda for a week paying special attention to the areas around and under the 
nails. Avoid itching as this will cause rash to spread. 

• Topical steroids - while useful, can be dangerous long-term due to the skin-
thinning side-effects, which are particularly troublesome in the context of hand 
dyshidrosis, due to the amount of toxins and bacteria the hands typically come in 
contact with. 

• Nutritional deficiencies may be related, so addressing diet and vitamin intake is 
helpful. 

• Potassium permanganate dilute solution soaks - also popular, and used to 'dry out' 
the vesicles, and kill off superficial staphylococcus aureus, but it can also be very 
painful. Undiluted it may cause significant burning. 

• Domeboro (OTC) helps alleviate itching in the short term, and can help to 
quicken the natural healing process. The active ingredient in Domeboro is 
aluminum acetate, also found in Burow's solution, an OTC antistringent available 
at most drug stores. Either product is effective in helping to dry out the blisters 
which leads to faster healing. Affected areas should be soaked in Domeboro or 
Borow's solution for 20–30 minutes several times a day to be effective. 

• Emollients during the drying/scaling phase of the condition, to prevent cracking 
and itching. While petroleum jelly may work well as a barrier cream, it does not 
absorb into the skin or allow it to breathe, so may actually be less helpful. 

• Salt soaks - maintaining palms for 40 minutes to an hour immersed in a salt 
solution of 1/4 salt dissolved in water. Repeating treatment for 3–4 days or 
additionally if required. It is best to soak only the palm and avoid exposing the top 
of the hand to the saline solution as salt can severely dry and irritate the skin on 
the top of the hand. 

• White vinegar soaks 
• Avoidance of known triggers - dyshidrosis sufferers may need to abstain from 

washing their own hair or bodies, or wearing gloves when they do so, however 
waterproof gloves are often potential irritants. 

• Zinc oxide ointment 
• Nickel-free diets 
• no sugar, no flour and no fruit diet 
• Alcohol and caffeine free diets 
• When in the scaling phase of the condition, the scales may cause deep cracks and 

fissures in the skin. Filing (as with an emery board) may help to minimize this. 
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• Stress management counseling 
• Light treatment: UVA-1, PUVA, Grenz rays, Low Level Light Therapy using a 

Red + NIR (LED) combination 
• Ciclosporin a strong immunosuppressant drug used to combat dyshidrosis caused 

by ulcerative colitis 
• Efalizumab (Raptiva) a medication used to treat psoriasis 
• Clobetasol Propionate (0.05%) (potent corticosteroid cream or ointment ) has 

been an effective treatment. 
• Tacrolimus and Pimecrolimus, immunomodulators often used to prevent organ 

rejection in topical, ointment form, may be used in severe cases. 
• Betamethasone Dipropionate, and creams that contain it such as Lotrisone (which 

also contains an antifungal Clotrimazole) has worked in some cases. 
• Dapsone (diamino-diphenyl sulfone) is an antibacterial sulfonamide. It has been 

recommended for the treatment of dyshidrosis in some chronic cases. 
• Unbleached cotton gloves may be used to cover the hands to prevent scratching 

and vulnerability of the skin to bacteria 
• Plantain (Plantago major) infused in olive or other oil can be soothing. 
• Frequent application of a barrier cream can protect against irritants while allowing 

the skin to breathe. 
• Avoid metal computer keyboards and track pads which contain nickel. 
• When affect area is itchy, apply a mixture of hemp oil and vaseline, cover with 

finger condom. Replace every two hours and leave uncovered for a half-hour 
between applications. 

• Ingest 1-4 tablespoons of hemp oil daily. Use straight or mixed with other 
substances, like a smoothie. 

Many sufferers of dyshidrosis will find that treatments that were previously suitable for 
them no longer work or have induced sensitive reactions, which is common in most types 
of eczema. 

• It may be prudent to wear light cotton gloves while reading newspapers, books 
and magazines. The inks and paper may irritate the condition. 

• Wash affected hands and feet with cool water and apply a moisturizer as soon as 
possible. While hot water seems to kill the itch it may aggravate the condition. 

• Avoid moisturizers that contain water (cremes and lotions). Stick with ointments. 
Use only thin applications of ointments as excessive amounts of ointment may 
restrict breathing of the skin and aggravate the condition. 

• Aloe Vera may be applied after cleaning hands 
• When itchy or inflamed 100% lavender oil can be applied occasionally to soothe 

and reduce irritation for those who are not sensitive to the oil making sure to pat 
excess oil with a tissue. A patch test on the wrist is recommended before 
application to the palms. 

• Saline solution for washing hands may be very useful. 
• Avoid soaps with Sodium Laureth Sulfate (SLS). Many pump style soaps and 

common shampoos contain SLS. 
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• 'Toctino' alitretinoin 9-cis-retinoic acid has been approved for prescription in the 
UK. (08/09/2008) This is specifically for chronic hand eczema. It is made by 
Basilea of Switzerland (BAL 4079) 

• Rinsing the affected areas briefly in surgical spirit is very effective. It will work to 
clear up the blisters within hours if they have been pricked open first. 
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Chapter 6 

Irritant Diaper Dermatitis 

 

 
Diaper rash 

 
Unused disposable diaper 

ICD-10 L22. 

ICD-9 691.0 

DiseasesDB 23119 

eMedicine ped/2755 

MeSH D003963 

Irritant diaper dermatitis (also known as "Diaper dermatitis" and "Napkin 
dermatitis":80 and commonly known as Diaper rash (U.S.) or Nappy rash (UK)) is a 
generic term applied to skin rashes in the diaper area that are caused by various skin 
disorders and/or irritants. 

Generic rash or irritant diaper dermatitis (IDD) is characterized by joined patches of 
erythema and scaling mainly seen on the convex surfaces, with the skin folds spared. 

Diaper dermatitis with secondary bacterial or fungal involvement tends to spread to 
concave surfaces (i.e. skin folds), as well as convex surfaces, and often exhibits a central 
red, beefy erythema with satellite pustules around the border. 
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It is usually considered a form of irritant contact dermatitis. Despite the word "diaper" in 
the name, the dermatitis is not due to the diaper itself, but to the materials trapped by the 
diaper (usually feces.) Allergic contact dermatitis has also been suggested, but there is 
little evidence for this etiology. 

The term diaper candidiasis is used when a fungal origin is identified. The distinction is 
critical, because the treatment (antifungals) is completely different. 

Differential diagnosis 

Other rashes that occur in the diaper area include Seborrheic dermatitis and Atopic 
dermatitis. Both Seborrheic and Atopic dermatitis require individualized treatment. 

• Seborrheic dermatitis, typified by oily, thick yellowish scales, is most commonly 
seen on the scalp (cradle cap) but can also appear in the inguinal folds. 

• Atopic dermatitis, or eczema, is associated with allergic reaction, often hereditary. 
This class of rashes may appear anywhere on the body and is characterized by 
intense itchiness. 

Causes 

Irritant diaper dermatitis develops when skin is exposed to prolonged wetness, decreased 
skin pH caused by urine and feces, and resulting breakdown of the stratum corneum, or 
outermost layer of the skin. In adults, the stratum corneum is composed of 25 to 30 layers 
of flattened dead keratinocytes, which are continuously shed and replaced from below. 
These dead cells are interlaid with lipids secreted by the stratum granulosum just 
underneath, which help to make this layer of the skin a waterproof barrier. The stratum 
corneum's function is to reduce water loss, repel water, protect deeper layers of the skin 
from injury and to repel microbial invasion of the skin. In infants, this layer of the skin is 
much thinner and more easily disrupted. 

Effects of urine 

Although wetness alone macerates the skin, softening the stratum corneum and greatly 
increasing susceptibility to friction injury, urine has an additional impact on skin integrity 
because of its effect on skin pH. While studies show that ammonia alone is only a mild 
skin irritant, when urea breaks down in the presence of fecal urease it increases pH 
because ammonia is released, which in turn promotes the activity of fecal enzymes such 
as protease and lipase. These fecal enzymes increase the skin's hydration and 
permeability to bile salts which act as irritants in and of themselves. 
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Cloth Diapers Pocket Diaper 

There is no detectable difference in rates of diaper rash in conventional disposable diaper 
wearers and reusable cloth diaper wearers. "Babies wearing superabsorbent disposable 
diapers with a central gelling material have fewer episodes of diaper dermatitis compared 
with their counterparts wearing cloth diapers. However, keep in mind that superabsorbent 
diapers contain dyes that were suspected to cause allergic contact dermatitis (ACD)."  
Whether wearing cloth or disposable diapers they should be changed frequently to 
prevent diaper rash, even if they don't feel wet. To reduce the incidence of diaper rash 
disposable diapers have been engineered to pull moisture away from the baby's skin using 
synthetic non-biodegradable gel. Today cloth diapers use newly available superabsorbent 
microfiber cloth placed in a pocket with a layer of light permeable material that contacts 
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the skin. This design serves to pull moisture away from the skin in to the microfiber 
cloth. This technology is used in most major pocket cloth diapers brands today. 

Effects of diet 

The interaction between fecal enzyme activity and IDD explains the observation that 
infant diet and diaper rash are linked, since fecal enzymes are in turn affected by diet. 
Breast-fed babies, for example, have a lower incidence of diaper rash, possibly because 
their stools have higher pH and lower enzymatic activity. Diaper rash is also most likely 
to be diagnosed in infants 8–12 months old, perhaps in response to an increase in eating 
solid foods and dietary changes around that age that affect fecal composition. Any time 
an infant’s diet undergoes a significant change (i.e. from breast milk to formula or from 
milk to solids) there appears to be an increased likelihood of diaper rash. 

The link between feces and IDD is also apparent in the observation that infants are more 
susceptible to developing diaper rash after treatment with antibiotics, which affect the 
intestinal microflora. Also, there is an increased incidence of diaper rash in infants who 
have suffered from diarrhea in the previous 48 hours, which may be because fecal 
enzymes such as lipase and protease are more active in feces which have passed rapidly 
through the gastrointestinal tract. 

The incidence of diaper rash is lower among breastfed infants—perhaps due to the less 
acidic nature of their urine and stool. 

Secondary infections 

The significance of secondary infection in IDD remains controversial. Atherton contends 
that, “Candida albicans can only be isolated from a minority of IDD cases; in many cases 
this is a reflection of antibiotic therapy. It has also been established that bacterial 
infection does not play a substantial part in the development of IDD.”(Atherton, 2004, 
p. 646). 

However, there is little argument that once the stratum corneum has been damaged by a 
combination of physical and chemical factors, the skin is necessarily more vulnerable to 
secondary infections by bacteria and fungi. In analyzing swab samples at the perianal, 
inguinal and oral areas of 76 infants, Ferrazzini et al. (2003) found that colonization with 
Candida albicans was significantly more likely in children with symptomatic diaper rash 
than without. Staphylococcus aureus was also present more frequently in symptomatic 
than in healthy infants, but the difference was not statistically significant. A wide variety 
of other infections has been reported on occasion, including Proteus mirabilis, 
enterococci and Pseudomonas aeruginosa, but it appears that Candida is the most 
common opportunistic invader in diaper areas. 

Although apparently healthy infants sometimes culture positive for Candida and other 
organisms without exhibiting any symptoms, there does seem to be a positive correlation 
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between the severity of the diaper rash noted and the likelihood of secondary 
involvement (Ferrazzini et al., 2003; Gupta & Skinner, 2004; Wolf et al., 2001). 

Treatments 

The most effective treatment, although not the most practical one, is to discontinue use of 
diapers, allowing the affected skin to air out. Thorough drying of the skin before 
diapering is a good preventive measure, since it's the excess moisture, either from urine 
and feces or from sweating, that sets the conditions for a diaper rash to occur. Various 
moisture-absorbing powders, such as talcum or starch, also help prevention. 

Another approach is to block moisture from reaching the skin, and commonly 
recommended remedies using this approach include oil-based protectants or barrier 
cream, various over-the-counter "diaper creams", petroleum jelly, dimethicone and other 
oils. Such sealants sometimes accomplish the opposite if the skin is not thoroughly dry, in 
which case they serve to seal the moisture inside the skin rather than outside. 

Zinc oxide-based ointments are quite effective, especially in prevention, because they 
have both a drying and an astringent effect on the skin, being mildly antiseptic without 
causing irritation. 

In persistent or especially bad rashes, an antifungal cream often has to be used. In cases 
that the rash is more of an irritation, a mild topical corticosteroid preparation, e.g. 
hydrocortisone cream, is used. As it is often difficult to tell a fungal infection apart from 
a mere skin irritation, many physicians prefer an antifungal-and-corticosteroid 
combination cream. 

Some sources claim that diaper rash is more common with cloth diapers, yet others claim 
that the type of diaper makes no difference, but that cloth diapers can speed the healing 
process. In truth the material of the diaper is relevant inasmuch as it can wick and keep 
moisture away from the baby's skin.Possible treatments include minimizing diaper use 
and using disposable diapers, barrier creams, mild topical cortisones, and antifungal 
agents. A variety of other inflammatory and infectious processes can occur in the diaper 
area and an awareness of these secondary types of diaper dermatitis aids in the accurate 
diagnosis and treatment of patients. 
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Chapter 7 

Seborrhoeic Dermatitis 

 

 
Seborrhoeic dermatitis 

 

ICD-10 L21. 

ICD-9 690 

DiseasesDB 11911 

MedlinePlus 000963 

eMedicine derm/396 

MeSH D012628 

Seborrhoeic dermatitis (also seborrheic dermatitis AmE, seborrhea) (also known as 
"seborrheic eczema") is an inflammatory skin disorder affecting the scalp, face, and 
trunk. Typically, seborrheic dermatitis presents with scaly, flaky, itchy, red skin. It 
particularly affects the sebum-gland rich areas of skin. 

Causes 

The cause of seborrhoeic dermatitis remains unknown, although a yeast that is part of the 
normal skin flora, Malassezia furfur, likely plays a key role. 
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Acute form of seborrhoeic dermatitis on scalp 

Stress 

Seborrhoeic dermatitis may be aggravated by illness, psychological stress, fatigue, 
change of season and reduced general health. 

In adolescents and adults, seborrhoeic dermatitis usually presents as scalp scaling 
(dandruff) or as mild to marked erythema or "redness" of the nasolabial fold, especially 
during times of stress or sleep deprivation. 

Nutritional hypo- and hyperalimentation 

In children, excessive vitamin A intake can cause seborrhoeic dermatitis. 
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Lack of biotin, pyridoxine (vitamin B6) and riboflavin (vitamin B2) may also be a cause. 

Fungal 

 
 

Another example of seborrhoeic dermatitis on scalp 

However, most cases of seborrhoeic dermatitis likely involve an inflammatory reaction to 
the proliferation of a normal skin inhabitant, a yeast called Malassezia (formerly known 
as Pityrosporum ovale). The main species found in the scalp is Malassezia globosa. It 
produces toxic substances that irritate and inflame the skin. Patients with seborrhoeic 
dermatitis appear to have a reduced resistance to the yeast. However, the colonization 
rate of affected skin may be lower than that of unaffected skin. 
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Saturated, not unsaturated, fatty acids support Malassezia growth. In all cases, pure, 
unsaturated FAs were unable to support growth of M. globosa or M. furfur. Interestingly, 
growth of both species was supported by saturated FAs. This is further evidenced by lard, 
which is rich in saturated triglycerides. Implications for dandruff and seborrheic 
dermatitis: Previously, it has been shown that: 1. While number density of M. globosa 
and M. restricta do not directly correlate to dandruff presence or severity, removal 
correlates directly with amelioration of flaking. 2. In dandruff susceptible individuals 
pure OA, an unsaturated FA and Malassezia metabolite, induces flaking in the absence of 
Malassezia by direct effects on the host skin barrier. This finding, that Malassezia require 
saturated, and not unsaturated FAs, coupled with previous data, supports the following 
hypothesis: 

Malassezia hydrolyze human sebum, releasing a mixture of saturated and unsaturated 
fatty acids. They take up the required saturated FAs, leaving behind unsaturated FAs. The 
unsaturated FAs penetrate the stratum corneum and due to their non-uniform structure 
breach the skin's barrier function. This barrier breach induces an irritation response, 
leading to dandruff and seborrheic dermatitis. 

The widely present yeast, Malassezia furfur (formerly known as Pityrosporum ovale), is 
involved, as well as genetic, environmental, hormonal, and immune-system factors. The 
claim that seborrhoeic dermatitis is an inflammatory response to the yeast has not been 
proven. Those afflicted with seborrhoeic dermatitis have an unfavourable epidermic 
response to the infection, with the skin becoming inflamed and flaking. 

Secondary to other medical conditions 

The condition is one of the autonomic signs of Parkinson's disease. 

Those with immunodeficiency (especially infection with HIV) and with neurological 
disorders such as Parkinson's disease and stroke are particularly prone to it. 
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Symptoms 

 
 

Another example of seborrhoeic dermatitis on scalp 

The condition's symptoms appear gradually and usually the first signs of seborrheic 
dermatitis are the flakes of skin called dandruff. The symptoms may occur anywhere on 
the skin of the face, behind the ears and in areas where the skin folds. These are common 
sites that become red and flaky. The flakes can be yellow, white or grayish. In more rare 
cases, redness and flaking may occur on the skin near the eyelashes, on the forehead or 
around the sides of the nose. Other body areas where these symptoms occur are the chest 
and upper back. The symptoms of seborrheic dermatitis can appear basically on any part 
of the body where there is certain amount of hair and therefore follicles which might 
become inflamed. A sign that the condition has become more severe is the formation of 
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thick, oily and yellow scales which might appear on the forehead, around the sides of the 
nose or on the skin near the eyelashes. 

In more severe cases, yellowish to reddish scaly pimples appear along the hairline, 
behind the ears, in the ear canal, on the eyebrows, on the bridge of the nose, around the 
nose, on the chest, and on the upper back. 

Commonly, patients experience mild redness, scaly skin lesions and in some cases hair 
loss. Other symptoms include patchy scaling or thick crusts on the scalp, red, greasy skin 
covered with flaky white or yellow scales, itching, soreness and yellow or white scales 
that may attach to the hair shaft. 

Seborrheic dermatitis can occur in infants younger than three months and it causes a 
thick, oily, yellowish crust around the hairline and on the scalp. Itching is not common 
among infants. Frequently, a stubborn diaper rash accompanies the scalp rash. Usually, 
when it occurs in infants the condition resolves itself within days and with no treatment. 

Many patients experience alternating periods of the symptoms, when they either improve 
or suddenly worsen. In adults, symptoms of seborrheic dermatitis may last from few 
weeks to even years. 

The condition is referred to a specialist when it becomes painful, the individual suspects 
that the skin might have become infected or they have tried self-care therapy without 
success. Also, seborrheic dermatitis can cause discomfort and interfere in one's daily 
activities. Addressing the condition to a doctor is important in order to prevent potentially 
long-lasting damage to the hair follicles which may lead to hair loss. 

Hair loss 

Side effects to inflammation may include temporary hair loss. If severe outbreaks are 
untreated for extended intervals, permanent hair loss may result, because of damage to 
hair follicles. 

It is still unclear if seborrheic dermatitis causes permanent hair loss, although the 
inflammation involves the hair follicles. Some researchers claim that the yeast causing 
seborrheic dermatitis is the main cause of hair loss due to this condition. For others, hair 
loss can be a result of the many other factors combined: excess oil production by the oil 
glands due to reasons such as hormonal imbalance, stress, extreme hot or cold weather 
conditions, weakened immune system, Parkinson's disease, certain neurological 
conditions and keeping the scalp unclean. 

Treatments 

Dermatologist recommend topical treatments such as shampoos, cleansers or 
creams/lotions that contain antifungal, anti-inflammatory, sebo-suppressive or keratolytic 
ingredients: 
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One approach is to try different combinations of the usual agents: a dandruff shampoo, an 
antifungal agent and a topical steroid. If this fails, short-term use of a more potent topical 
steroid in a "pulse fashion" may put some refractory patients into remission and actually 
decrease the total steroid exposure. Therapeutic choices for pulse therapy may include a 
nonfluorinated class III steroid such as mometasone furoate (Elocon) or an extra-potent 
class I or class II topical steroid such as clobetasol propionate (Temovate) or fluocinonide 
(Lidex). The class III topical steroid should be tried first, but if the condition remains 
unresponsive, the clinician may then choose to use a class I agent. These more potent 
agents may be applied once or twice per day, even on the face, but must be stopped after 
two weeks because of the increased frequency of side effects. If the patient responds 
before the two-week limit, the agent should be stopped immediately. Adjuvant therapy 
including use of a dandruff shampoo, an antifungal agent, or both, is essential during the 
"pulse" period and should be continued as maintenance therapy after each pulse. 

Treating seborrheic dermatitis is quite difficult to achieve given that there seem to be 
more than just one factor contributing to its development, but the condition can be held 
under control with few measures. Controlling the disorder can be done by using various 
medicated shampoos or creams. Maintaining the scalp clean is mandatory for sufferers of 
seborrheic dermatitis and therefore using anti-dandruff shampoos which are effective 
may be one way of preventing getting this condition. Also, there are several special 
shampoos that contain sulfur, zinc or salicylic acid. A thorough cleaning of the scalp is 
the first step to be made in preventing and curing this condition because by having a 
proper scalp hygiene, the bacteria and fungus are removed and the likelihood of 
developing a follicular inflammation is reduced. 

Some creams may also be used to treat hair loss due to seborrheic dermatitis. Topical 
cortisone creams are highly effective in minimizing the symptoms of this condition, 
especially inflammation and itchiness. These creams are only available on prescription. 
On the other hand, it is believed that garlic ingestion can help in minimizing the fungal 
infection on the scalp. 

Antifungal 
OTC 

Over the counter 

• zinc pyrithione 
• salicylic acid 
• selenium sulfide 
• ketoconazole 1% 
• climbazole 
• Piroctone olamine 
• Clotrimazole 
• Sulfur 

 
 



_________________WORLD TECHNOLOGIES_________________

WT

Prescription 

• ciclopiroxolamine 
• sodium sulfacetamide 
• terbinafine 
• Fluconazole 
• Ketoconazole 
• Itraconazole 

Medications other than antifungals 

• Coal tar (can be very effective, but it is not advised to be used for a prolonged 
time, since coal tar is carcinogenic) 

• Lithium gluconate 
• Lithium succinate 

• Vitamin B6 ointment 
• Topical steroid: Chronic treatment with topical corticosteroids may lead to 

permanent atrophy and telangiectasia of the skin. 
• Pimecrolimus, brand name Elidel 

• Isotretinoin (Accutane) at low dose 5 mg to 10 mg: As a last resort in refractory 
disease, sebosuppressive agent isotretinoin (Accutane) may be used to reduce 
sebaceous gland activity. However, isotretinoin has potentially serious side effects 
and few patients with seborrhea are appropriate candidates for therapy. 

Phototherapy 

Dermatologists recommend the use of photodynamic therapy also known as phototherapy 
which uses UV-A and UV-B laser or red and blue LED light to inhibit the growth of 
Malassezia and reduce the inflammation. 

Natural treatments 

• Aloe Vera applied topically 
• Tea tree oil: diluted to 5% applied topically 
• Viola tricolor or Heartsease: applied topically. Is recognised by Germany's 

Commission E as Monograph 195 for the treatment of Cradle Cap a form of 
seborrheic dermatitis. 

• Honey apply diluted crude(raw)honey (90% honey diluted in warm water) every 
other day on the lesions with gentle rubbing for 2-3 mins. Honey is left on for 3 hr 
before gentle rinsing with warm water. Treatment is continued for 4 weeks. 

• Avocado Extracts: AV119 & 5-alpha Avocuta, also known as butyl avocadate 
applied topically. 

• Monarda fistulosa 
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Supplements 

• Probiotics Lactobacillus casei and Lactobacillus paracasei 
• Lactoferrin  
• Vitamin B7 Biotin 
• Vitamin B6 
• Vitamin B2 
• Vitamin B3: Nicotinamide, also known as Niacinamide 
• Zinc  

Diet 

There is evidence that there is relationship between seborrheic dermatitis and intestinal 
yeast, such as candida. An antifungal diet consisting of the elimination of sugar should 
reduce seborrheic dermatitis. Moreover, a change in the diet should be considered given 
that foods rich in antioxidants and beta-carotene are efficient in reducing the 
inflammation. 

Alternative treatments 

Applying milk of magnesia may help clear up seborrheic dermatitis; one may apply on 
the face while showering and rinse off at the end of the shower. 

Prevention 

A healthy scalp is the first step to preventing a flare-up. This can be accomplished with 
good hygiene and daily use of over-the-counter or prescription anti-fungal shampoo. 
Some effective over-the-counter shampoos include: Nizoral, Medicated Selsun Blue, and 
Head & Shoulders. 

Regular stays in the sun are beneficial to healing of the symptoms. Also UV-radiation 
(especially in the winter) is recommended by doctors. The reason for this is that the UV-
radiation curbs the growth of the Malassezia yeast that is suspected to be the cause of the 
rash. 

By means of a very short hair cut (more air and sun comes to the concerned areas) and 
through frequent hair washing - at least every two days - the symptoms can be alleviated. 
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Chapter 8 

Argyria 

 

 
Argyria 

ICD-10 T56.8, L81.8 (ILDS L81.854) 

ICD-9 985.8 

DiseasesDB 29790 

eMedicine derm/595 

MeSH D001129 

Argyria (ISV from Greek: ἄργυρος argyros silver + -ia) is a condition caused by 
improper exposure to chemical forms of the element silver, silver dust, or silver 
compounds. The most dramatic symptom of argyria is that the skin becomes blue or 
bluish-grey colored. Argyria may be found as generalized argyria or local argyria. 
Argyrosis is the corresponding condition related to the eye. 

Biological effect 

In animals and humans, silver accumulates in the body over time. Chronic intake of silver 
products can result in an accumulation of silver or silver sulfide particles in the skin. As 
in photography (where silver is used due to its reactivity with light), these particles in the 
skin darken with exposure to sunlight, resulting in a blue or gray discoloration of the 
skin. This condition is known as argyria. Chronic ingestion of silver can similarly lead to 
an accumulation of silver in the eye (argyrosis) and in other organs. Localized argyria can 
occur as a result of topical use of substances containing silver, while generalized argyria 
results from the chronic ingestion of such substances. Argyria is generally believed to be 
irreversible, with the only practical method of minimizing its cosmetic disfigurement 
being to avoid the sun, but laser therapy has been used to treat it with satisfactory 
cosmetic results. The Agency for Toxic Substances and Disease Registry (ATSDR) 
describes argyria as a "cosmetic problem", which is not harmful, but it is mildly 
disfiguring and thus some people find it to be socially debilitating. 
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Generally, "silver exhibits low toxicity in the human body, and minimal risk is expected 
due to clinical exposure," when silver or silver compounds are used in the treatment of 
external infections or in medical appliances. Lansdown states that "Chronic ingestion or 
inhalation of silver preparations (especially colloidal silver) can lead to deposition of 
silver metal/silver sulphide particles in the skin (argyria), eye (argyrosis) and other 
organs. These are not life-threatening conditions but cosmetically undesirable.” This view 
is supported by the Agency for Toxic Substances and Disease Registry (ATSDR) and 
other authorities. Only one death has been reported in the medical literature which the 
authors felt was due to silver toxicity. In that case, a 71-year-old man developed status 
epilepticus after repeated oral ingestion of colloidal silver. The reference dose, published 
by the United States Environmental Protection Agency in 1991, which recommends the 
estimated daily exposure which is unlikely to incur an appreciable risk of deleterious 
effects during a lifetime, is 5 µg/kg/d; meaning 5 microgram of silver per kilogram of 
weight per person each day – about 1 liter of 10 ppm colloidal silver per month for a 
66 kg person. 

Systemic argyria secondary to colloidal silver ingestion 

 

blue nails seen in systemic argyria 
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blueish complexion as compared to normal pigmentation - (eyes blacked out to protect 
identity) 
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subtle blueish hue on the face - (eyes blacked out to protect identity) 
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comparison of hand pigmentation 

History 

Since at least the early part of the 20th century, doctors have known that silver or silver 
compounds can cause some areas of the skin and other body tissues to turn gray or blue-
gray. Argyria occurs in people who ingest or inhale silver in large quantities over a long 
period (several months to many years). 



_________________WORLD TECHNOLOGIES_________________

WT  
 

Generalized form of Argyria 

People who work in factories that manufacture silver can also breathe in silver or its 
compounds. In the past, some of these workers have become argyric. However, the level 
of silver in the air and the length of exposure that caused argyria in these workers is not 
known. Historically, colloidal silver, a liquid suspension of microscopic silver particles, 
was also used as an internal medication to treat a variety of diseases. In the 1940s they 
were discontinued due to both the development of safe and effective modern antibiotics 
and concern about argyria and other side effects of silver products. 

Reports in humans 

A prominent case was that of Stan Jones of Montana, a Libertarian candidate for the 
United States Senate in 2002 and 2006. Jones acquired argyria through consumption of a 
home-made silver product that he made due to fears that the Year 2000 problem would 
make antibiotics unavailable. The peculiar colouration of his skin was featured 
prominently in media coverage of his unsuccessful campaign, though Jones contends that 
the best-known photo was "doctored". Jones promised that he was not using his silvery 
complexion as a gimmick. He continues to promote the use of colloidal silver as a home 
remedy. He has said that his good health, minus the unusual skin tone, is the result of his 
use of colloidal silver. 

On December 20, 2007 the world press published stories about Paul Karason, a 
California man whose entire skin gradually turned blue after consuming colloidal silver 
made by himself with distilled water, salt and silver, and using a silver salve on his face 
in an attempt to treat problems with his sinus, dermatitis, acid reflux, and other issues. 
This happened because he drank gallons of colloidal silver per week for years. 
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A fictionalised case of argyria is the "Blue Man" in Mitch Albom's novel The Five 
People You Meet in Heaven. The condition is a plot point in David Wellington's 
Overwinter. 

Colloidal silver 

Since the 1990s, "colloidal silver" has been marketed as an alternative medicine product, 
with unsubstantiated, and in some jurisdictions illegal, claims of effectiveness. Medical 
authorities advise against the use of such colloidal silver preparations, as does the 
published medical literature, because of their lack of proven effectiveness and the risk of 
side effects. 

Colloidal silver preparations primarily deliver inactive metallic silver, rather than the 
active microbicidal silver ion. There is no scientific evidence to support the effectiveness 
of colloidal silver in vivo. Some in vitro studies demonstrate an anti-bacterial effect of 
colloidal silver, although one study in 2004 of a colloidal silver solution marketed on the 
Internet showed no such antimicrobial activity. Most recently are claims that nano-
colloidal silver products do not cause argyria, this has neither been proven or dis-proven 
due to the lack of independent study either way. 
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Chapter 9 

Hermansky–Pudlak Syndrome 

 

 
Hermansky–Pudlak syndrome 

ICD-10 
E70.3 

(ILDS E70.360) 

OMIM 203300 

DiseasesDB 29161 

eMedicine oph/713 derm/925 

MeSH D022861 

Hermansky–Pudlak syndrome (HPS) is a rare autosomal recessive disorder which 
results in oculocutaneous albinism (decreased pigmentation), bleeding problems due to a 
platelet abnormality (platelet storage pool defect), and storage of an abnormal fat-protein 
compound (lysosomal accumulation of ceroid lipofuscin). 

There are eight classic forms of the disorder, based on the genetic mutation from which 
the disorder stems. 

Prognosis 

The course of HPS has been mild in rare instances of the disorder, however, the general 
prognosis is still considered to be poor. 

The disease can cause dysfunctions of the lungs, intestine, kidneys or heart. The major 
complication of most forms of the disorder is pulmonary fibrosis, which typically 
exhibits in patients ages 40 – 50 years old. This is a fatal complication seen in many 
forms of HPS, and is the usual cause of death from the disorder. 

The disorder is more common in Puerto Rico, where many of the clinical research studies 
on the disease have been conducted. 
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Diagnosis 

The diagnosis of HPS is established by clinical findings of hypopigmentation of the skin 
and hair, characteristic eye findings, and demonstration of absent dense bodies on whole 
mount electron microscopy of platelets. Molecular genetic testing of the HPS1 gene is 
available on a clinical basis for individuals from northwestern Puerto Rico. Molecular 
testing of the HPS3 gene is available on a clinical basis for individuals of central Puerto 
Rican or Ashkenazi Jewish heritage. Sequence analysis is available on a clinical basis for 
mutations in HPS1 and HPS4 . Diagnosis of individuals with other types of HPS is 
available on a research basis only. 

Causes 

HPS can be caused by mutations in several genes: HPS1, HPS3, HPS4, HPS5, HPS6 and 
HPS7. 

HPS type 2, which includes immunodeficiency in its phenotype, is caused by mutation in 
the AP3B1 gene. 

HPS type 7 may result from a mutation in the gene coding for dysbindin protein. 

Hermansky–Pudlak Syndrome is thought to be inherited as an autosomal recessive 
genetic trait. The defective gene, called HSP, responsible for this disorder is located on 
the long arm of chromosome 10 (10q2). Some research suggests that an abnormality of 
lysosomal function may be responsible for the development of the disease. HPS1, 
AP3B1, HPS3, HPS4, HPS5, HPS6, DTNBP1 and BLOC1S3 are associated with 
Hermansky Pudlak syndrome. 

In autosomal recessive disorders, the condition does not appear unless a person inherits 
two copies of the defective gene responsible for the disorder, one copy coming from each 
parent. If an individual receives one normal gene and one gene for the disorder, the 
person will be a carrier for the disease, but usually will not show symptoms. The risk of 
transmitting the disease to the children of a couple, both of whom are carriers for a 
recessive disorder, is 25 percent. Fifty percent of their children risk being carriers of the 
disease, but generally will not show symptoms of the disorder. Twenty-five percent of 
their children may receive both normal genes, one from each parent, and will be 
genetically normal (for that particular trait). The risk is the same for each pregnancy. 

Symptoms 

There are three main disorders caused by Hermansky–Pudlak syndrome, which result in 
these symptoms: 

• Albinism and eye problems - Individuals will have varying amounts of skin 
pigment (melanin). Because of the albinism there are eye problems such as light 
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sensitivity (photophobia), strabismus (crossed eyes), and nystagmus (involuntary 
eye movements). Hermansky–Pudlak syndrome also impairs vision. 

• Bleeding disorders - Individuals with the syndrome have platelet dysfunction. 
Since platelets are necessary for blood clotting, individuals will bruise and bleed 
easily. 

• Cellular storage disorders - Hermansky–Pudlak syndrome causes a wax-like 
substance (ceroid) to accumulate in the body tissues and cause damage, especially 
in the lungs and kidneys. 

Treatment 

While there is no cure for HPS, treatment for chronic hemorrhages associated with the 
disorder includes therapy with vitamin E and the antidiuretic dDAVP. 

A preoperative pneumologist consultation is needed. The anesthesia team should be 
aware that patients may have postoperative pulmonary complications as part of the 
syndrome. 

Preoperative hematology consultation is advisable prior to elective ocular surgeries. 
Since patients with the syndrome have bleeding tendencies, intraoperative, perioperative, 
and postoperative hemorrhages should be prevented and treated. If platelet aggregation 
improves with desmopressin, it may be administered in the preoperative period. 
However, sometimes plasmapheresis is needed in the perioperative period. 

Ophthalmologists should try to avoid retrobulbar blocks in patients with the syndrome. 
Whenever possible, patients with HPS may benefit from general endotracheal anesthesia. 
Phacoemulsification may help prevent intraoperative and postoperative bleeding in 
patients with the syndrome. Prolonged bleeding has been reported following strabismus 
surgery in patients with the syndrome.  
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Chapter 10 

Melasma and Poikiloderma Vasculare 
Atrophicans 

 

 
Melasma 

Melasma 

 

ICD-10 L81.1 

ICD-9 709.09 

DiseasesDB 2402 

MedlinePlus 000836 

eMedicine derm/260 

MeSH D008548 
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Melasma (also known as "Chloasma faciei":854 or the mask of pregnancy when present 
in pregnant women) is a tan or dark skin discoloration. Although it can affect anyone, 
melasma is particularly common in women, especially pregnant women and those who 
are taking oral or patch contraceptives or hormone replacement therapy (HRT) 
medications. It is also prevalent in men and women of Native American descent (on the 
forearms) and in men and women of German/Russian and Jewish descent (on the face). 

Symptoms 

The symptoms of melasma are dark, irregular patches commonly found on the upper 
cheek, nose, lips, upper lip, and forehead. These patches often develop gradually over 
time. Melasma does not cause any other symptoms beyond the cosmetic discoloration. 

Cause 

Melasma is thought to be the stimulation of melanocytes or pigment-producing cells by 
the female sex hormones estrogen and progesterone to produce more melanin pigments 
when the skin is exposed to sun. Women with a light brown skin type who are living in 
regions with intense sun exposure are particularly susceptible to developing this 
condition. 

Genetic predisposition is also a major factor in determining whether someone will 
develop melasma. 

The incidence of melasma also increases in patients with thyroid disease. It is thought 
that the overproduction of melanocyte-stimulating hormone (MSH) brought on by stress 
can cause outbreaks of this condition. Other rare causes of melasma include allergic 
reaction to medications and cosmetics. 

Melasma Suprarenale (Latin - above the adrenals) is a symptom of Addison's disease, 
particularly when caused by pressure or minor injury to the skin, as discovered by Dr. FJJ 
Schmidt of Rotterdam in 1859. 

Diagnosis 

Melasma is usually diagnosed visually or with assistance of a Wood's lamp (340 - 
400 nm wavelength). Under Wood's lamp, excess melanin in the epidermis can be 
distinguished from that of the dermis. 

Treatment 

The discoloration usually disappears spontaneously over a period of several months after 
giving birth or stopping the oral contraceptives or hormone replacement therapy. 

Treatments to hasten the fading of the discolored patches include: 
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• Topical depigmenting agents, such as hydroquinone (HQ) either in over-the-
counter (2%) or prescription (4%) strength. HQ is a chemical that inhibits 
tyrosinase, an enzyme involved in the production of melanin. 

• Tretinoin, an acid that increases skin cell (keratinocyte) turnover. This treatment 
cannot be used during pregnancy. 

• Azelaic acid (20%), thought to decrease the activity of melanocytes. 

• Facial peel with alpha hydroxyacids or chemical peels with glycolic acid. 

• Laser treatment. A Wood's lamp test should be used to determine whether the 
melasma is epidermal or dermal. If the melasma is dermal, Fraxel laser has been 
shown in studies to provide improvement in many patients. Intense pulsed light 
has also been effective in the treatment of melasma . Dermal melasma is generally 
unresponsive to most treatments, and has only been found to lighten with products 
containing mandelic acid (such as Triluma cream) or Fraxel laser. 

In all of these treatments the effects are gradual and a strict avoidance of sunlight is 
required. The use of broad-spectrum sunscreens with physical blockers, such as titanium 
dioxide and zinc dioxide is preferred over that with only chemical blockers. This is 
because UV-A, UV-B and visible lights are all capable of stimulating pigment 
production. 

 
Poikiloderma vasculare atrophicans 

Poikiloderma vasculare atrophicans 

 
Typical skin changes and discoloration described as 
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poikiloderma vasculare atrophicans 

ICD-10 L94.5 

ICD-9 696.2 

DiseasesDB 10208 

Poikiloderma vasculare atrophicans (PVA), sometimes referred to as parapsoriasis 
variegata or parapsoriasis lichenoides is a cutaneous condition (skin disease) 
characterized by hypo- or hyperpigmentation (diminished or heightened skin 
pigmentation, respectively), telangiectasia and skin atrophy. Other names for the 
condition include prereticulotic poikiloderma and atrophic parapsoriasis. The 
condition was first described by pioneer American pediatrician Abraham Jacobi in 1906. 
PVA causes areas of affected skin to appear speckled red and inflamed, yellowish and/or 
brown, gray or grayish-black, with scaling and a thinness that may be described as 
"cigarette paper". On the surface of the skin, these areas may range in size from small 
patches, to plaques (larger, raised areas), to neoplasms (spreading, tumor-like growths on 
the skin). 

Mycosis fungoides, a type of skin lymphoma, may be a cause of PVA. The condition may 
also be caused by, associated with or accompany any of the following conditions or 
disorders: other skin lymphomas, dermatomyositis, lupus erythematosus, Rothmund-
Thompson syndrome, Kindler syndrome, dyskeratosis congenita, and chronic 
radiodermatitis. Rare causes include arsenic ingestion, and the condition can also be 
idiopathic. 

PVA may be considered a rare variant of cutaneous T-cell lymphoma, a non-Hodgkin's 
form of lymphoma affecting the skin. It may also be included among a number of similar 
conditions that are considered as precursors to mycosis fungoides. PVA is believed to be 
a syndrome closely associated with large-plaque parapsoriasis and its cohort retiform 
parapsoriasis; including PVA, all three conditions fit within an updated view of the once 
ambiguous classification scheme known as parapsoriasis. 

Classification 

Poikiloderma vasculare atrophicans, or PVA, indicates that extra or altered skin 
pigmentation ("poikiloderma") is occurring, associated with heightened visibity of 
capillaries ("vasculare", referring to telangiectasia) under the skin, related to thinning and 
wasting away ("atrophicans") of the skin and its tissue. Telangiectasia is an enlargement 
of capillaries underneath the skin. 

PVA also has common names that include parapsoriasis-related terminology (i.e. 
parapsoriasis variagata, or "variegated" parapsoriasis). Parapsoriasis is a term first used 
by Brocq in 1902, intended to represent a group comprising a number of uncommon skin 
disorders, under a once used, now antiquated classification scheme for all inflammatory 
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dermatoses (skin diseases known to be associated with or cause inflammation). Brocq 
chose the term "parapsoriasis" to illustrate that the dermatoses placed in this group had or 
would have commonalities with psoriasiasis, including appearance and chronicity 
(lifelong or indefinite duration). This poorly designated grouping has led to confusion in 
establishing a nosology (a method of classifying diseases and disorders) that associated or 
distinguished these disorders, and through the years differing opinions and uses regarding 
parapsoriasis by both authors and physicians has caused further confusion. In more recent 
times, after much discussion and growing consensus, parapsoriasis and its terminology 
has been revisited and re-examined often. Newer thought on parapsoriasis, such as by 
Sutton (1956) all the way to that by Sehgal, et al. (2007) has cleared much of the 
confusion and has sparked increased understanding of parapsoriasis and its constituents. 

PVA fits within this updated view of parapsoriasis as a syndrome often associated with 
large plaque parapsoriasis and, or including its variant form, retiform parapsoriasis. 
Additionally, it may be considered a precursor or variant of the lymphomatous skin 
disorder mycosis fungoides, which is also associated with large plaque parapsoriasis. 
Large plaque parapsoriasis consists of inflamed, oddly discolored (such as yellow or 
blue), web-patterned and scaling plaques on the skin, 10 cm (3.9 in) or larger in diameter. 
When the condition of the skin encompassed by these plaques worsens and becomes 
atrophic, it is typically considered retiform parapsoriasis. PVA can occur in either the 
large plaque or retiform stage, but it can only be considered PVA when its three 
constituents (poikiloderma, telangiectasia, atrophy) are present. PVA is therefore 
considered an independent syndrome identified by its constituents, wherever it occurs. 

In modern consideration and usage, the solitary term "poikiloderma" has also come to 
represent all three elements of PVA. When skin diseases and disorders or skin conditions 
described as dermatoses contain the term poikiloderma in their assessment or diagnosis 
(such as with Bloom syndrome), this can sometimes be an erroneous usage of the term. 
Discretion has been advised. Usage of the entire term "poikiloderma vasculare 
atrophicans" may also be reserved to indicate it as the primary condition affecting the 
skin in cases where the disorder associated with it is secondary. 
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Characteristics 

 
 

 

 
 
The layers of the epidermis (up). Melanocytes (down), located in the bottom epidermal 
layer, produce melanin. 

PVA can be characterized by speckled, combined hyper- and hypopigmentation in the 
plaques or patches of affected skin. Hyperpigmentation is excess coloration, or darkening 
of the skin, while hypopigmentation is a diminished or palid coloring to the skin. 
Pigmentation changes in PVA, apparent in the epidermal (outermost) skin layer, may be 
attributed to incontinence (leaking out) of melanin from melanocytes into the dermal skin 
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layer below. Inflammation of the skin and cutaneous tissue, common with PVA, also 
contributes to color changes in the skin, typified by redness. Telangiectasia, the visible 
"vascular" element of PVA, is the dilation of small blood vessels near the skin surface. 
Skin atrophy, a wasting-away of the tissue comprising the skin, is a prominent part of 
PVA and effects the dermal, and particularly the epidermal layer. This, in part, is the 
result of degenerative liquefaction of the stratum basale (bottom cell-layer) of the 
epidermis. Atrophy of the skin gives it a thin, dry and wrinkled appearance, which in 
PVA-affected individuals has been described as "cigarette paper". Hyperkeratosis, a 
thickening of the stratum corneum (top cell-layer of the epidermis), has also been 
reported. 

Cause 

PVA usually always has an underlying cause, attributed to existing skin diseases and 
disorders associated with a cutaneous lymphoma or inflammation. Mycosis fungoides is 
the common lymphoma believed to cause PVA, although it may be considered a 
precursor when the lymphoma is occult (hidden) and undiagnosed. Large plaque 
parapsoriasis and dermatomyositis (an inflammatory disorder of the skin and muscle) are 
other common causes of PVA. Less common causes include autoimmune-related 
connective tissue diseases such as lupus and scleroderma. Dermatoses and those that are 
genetically inspired, called genodermatoses, may also be an underlying cause of PVA. 
Among them, xeroderma pigmentosum and Rothmund-Thomson syndrome 
(poikiloderma congenita) are thought to be the most prominent. Ingestion of substances 
containing arsenic, such as arsphenamine, has also been suggested as a least common 
cause. PVA can also be idiopathic (of unknown cause), as seen in a small number of 
cases. 
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Chapter 11 

Vitiligo 

 

 
Vitiligo 

 
Vitiligo of the hand in a dark-skinned individual 

ICD-10 L80. 

ICD-9 709.01 

OMIM 193200 

DiseasesDB 13965 

MedlinePlus 000831 

eMedicine derm/453 

MeSH D014820 

Vitiligo is a chronic disorder that causes depigmentation of patches of skin. It occurs 
when melanocytes, the cells responsible for skin pigmentation, die or are unable to 
function. The cause of vitiligo is unknown, but research suggests that it may arise from 
autoimmune, genetic, oxidative stress, neural, or viral causes. The incidence worldwide is 
less than 1%. The most common form is non-segmental vitiligo. 
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Signs and symptoms 

The most notable symptom of vitiligo is depigmentation of patches of skin that occurs on 
the extremities. Although patches are initially small, they often enlarge and change shape. 
When skin lesions occur, they are most prominent on the face, hands and wrists. 
Depigmentation is particularly noticeable around body orifices, such as the mouth, eyes, 
nostrils, genitalia and umbilicus. Some lesions have hyperpigmentation around the edges. 
Patients who are stigmatised for their condition may experience depression and similar 
mood disorders. 

Non-segmental 

In non-segmental vitiligo (NSV), there is usually some form of symmetry in the location 
of the patches of depigmentation. New patches also appear over time and can be 
generalized over large portions of the body or localized to a particular area. Vitiligo 
where little pigmented skin remains is referred to as vitiligo universalis. NSV can come 
about at any age, unlike segmental vitiligo,which is far more prevalent in teenage years. 

Classes of non-segmental Vitiligo include: 

• Generalized Vitiligo: the most common pattern, wide and randomly distributed 
areas of depigmentation 

• Universal Vitiligo: depigmentation encompasses most of the body 
• Focal Vitiligo: one or a few scattered macules in one area, most common in 

children 
• Acrofacial Vitiligo: fingers and periorificial areas 
• Mucosal Vitiligo: depigmentation of only the mucous membranes 

Segmental 

Segmental vitiligo (SV) differs in appearance, etiology and prevalence from associated 
illnesses. Its treatment is different from that of NSV. It tends to affect areas of skin that 
are associated with dorsal roots from the spine. It spreads much more rapidly than NSV 
and, without treatment, it is much more stable/ static in course and not associated with 
auto-immune diseases and a very treatable condition that responds to topical treatment. 
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Vitiligo in a light-skinned individual 
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Vitiligo in a dark-skinned individual 

Differential diagnosis 

Conditions with similar symptoms include: 

• Tinea versicolor 
• piebaldism 
• idiopathic guttate hypomelanosis 
• progressive macular hypomelanosis 

Pathogenesis 

Vitiligo is a disorder characterized by patchy loss of skin pigmentation due to immune 
attacks on melanocytes, which can be caused by defects in many genes. Variations in 
genes that are part of the immune system or part of melanocytes have both been 
associated with vitiligo. The immune system genes are associated with other autoimmune 
disorders. 

In one case, the gene TYR, which makes the melanocyte more susceptible to the immune 
system in vitiligo, also makes the melanocyte more susceptible to the immune system in 
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the skin cancer malignant melanoma. So people with vitiligo caused by the TYR gene are 
less likely to have malignant melanoma. 

A genomewide association study found 10 independent susceptibility loci for generalized 
vitiligo, responsible for 7.4% of the genetic risk. Some patients had vitiligo alone; others 
had generalized vitiligo with other autoimmune diseases. Most loci were associated with 
both forms. (The exception was PTPN22, which was only associated with generalized 
vitiligo.) In the MHC region, which controls the immune system, major association 
signals were identified in the class I gene region (between HLA-A and HLA-HGC9) and 
class II gene region (between HLA-DRB1 and HLA-DQA1). Outside the MHC region, 
association signals were identified near RERE, PTPN22, LPP, IL2RA, GZMB, 
UBASH3A and C1QTNF6 genes, which are associated with other autoimmune diseases. 
TYR encodes tyrosinase, which is not a component of the immune system, but is an 
enzyme of the melanocyte that catalyzes melanin biosynthesis, and a major autoantigen 
in generalized vitiligo. The major alleles of TYR are associated with vitiligo, and the 
minor alleles are associated with malignant melanoma. Vitiligo-associated 402R 
tyrosinase may be more efficiently presented to the immune system. Melanoma-
associated 402Q may fail to be identified by the immune system. 

The transcriptional profile of melanocytes from vitiligo patients have been studied. 
Oligonucleotide microarrays containing approximately 16,000 unique genes were used to 
analyse mRNA expression in melanocytes from vitiligo patients and age-matched healthy 
controls. In total, 859 genes were identified as differentially expressed. 

Vitiligo is sometime associated with autoimmune and inflammatory diseases, commonly 
thyroid overexpression and underexpression. A study comparing 656 people with and 
without vitiligo in 114 families found several mutations (single-nucleotide 
polymorphisms) in the NALP1 gene.The NALP1 gene, which is on chromosome 17 
located at 17p13, is on a cascade that regulates inflammation and cell death, including 
myeloid and lymphoid cells, which are white cells that are part of the immune response. 
NALP1 is expressed at high levels in T cells and Langerhan cells, white blood cells that 
are involved in skin autoimmunity. 

Among the inflammatory products of NALP1 are caspase 1 and caspase 5, which activate 
the inflammatory cytokine interleukin-1β. Interleukin-1β is expressed at high levels in 
patients with vitiligo. There are compounds which inhibit caspase and interleukin-1β, and 
so might be useful drugs for vitiligo and associated autoimmune diseases. In one of the 
mutations, the amino acid leucine in the NALP1 protein was replaced by histidine 
(Leu155->His). The original protein and sequence is highly conserved in evolution, and 
found in humans, chimpanzee, rhesus monkey, and bush baby, which means that it is an 
important protein and an alteration is likely to be harmful. Addison's disease (typically an 
autoimmune destruction of the adrenal glands) may cause vitiligo. 
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Treatment 

There is no cure for vitiligo, but there are a number of treatments that improve the 
condition. In fair-skinned people, avoiding tanning of normal skin can make patches of 
vitiligo much less noticeable. Treatment options generally fall into four groups: 

Sunblock 

A high protection sun-block (factor 20 or above) is applied to areas of vitiligo to prevent 
sunburn. Affected areas of skin are protected when the sun is strong, especially in the 
middle of the day by wearing, for example, a wide brimmed hat and long sleeved 
clothing. 

Skin camouflage 

In mild cases, vitiligo patches can be hidden with makeup or other cosmetic camouflage 
solutions. If the affected person is pale-skinned, the patches can be made less visible by 
avoiding sunlight and sun tanning of unaffected skin. 

Reversal 

The traditional treatment used by dermatologists is the application of corticosteroid 
cream. 

Studies have shown that immunomodulator creams such as Protopic and Elidel also cause 
repigmentation in some cases, when used with UVB narrowband treatments. 

A 1997 report suggests that combining Vitamin B12 and folic acid supplements with sun 
exposure caused repigmentation in 52% of cases. 

In October 1993, a scientific report was published of successfully transplanting 
melanocytes to vitiligo affected areas, effectively repigmenting the region. The procedure 
involved taking a thin layer of pigmented skin from the patient's gluteal region. 
Melanocytes were then separated out to a cellular suspension that was expanded in 
culture. The area to be treated was then denuded with a dermabrader and the melanocytes 
graft applied. Between 70 and 85 percent of patients experienced nearly complete 
repigmentation of their skin. The longevity of the repigmentation differed from person to 
person. 

Ultraviolet light (UVA) treatments are normally carried out in a hospital clinic. Psoralen 
and Ultraviolet A light (PUVA) treatment involves taking a drug which makes the skin 
very sensitive to light. The skin is then exposed to ultraviolet A light (UVA). Treatment 
is required twice a week for 6–12 months or longer. PUVA may cause side effects such 
as 'sunburn' type reactions or skin freckling. Narrowband ultraviolet B (UVB) 
phototherapy is now used more commonly than PUVA as it is less damaging to the skin. 
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As with PUVA, treatment is carried out twice weekly but there is no requirement to pre-
sensitise the skin and the treatment sessions are much shorter. 

De-pigmenting 

In cases of extensive vitiligo the option to de-pigment the unaffected skin with topical 
drugs like monobenzone, mequinol or hydroquinone may be considered to render the skin 
an even colour. The removal of all the skin pigment with monobenzone is permanent and 
vigorous sun-safety must be adhered to for life to avoid severe sun burn and melanomas. 
Depigmentation takes about a year to complete. 
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Chapter 12 

Stevens–Johnson Syndrome 

 

 
Stevens–Johnson syndrome 

ICD-10 L51.1 

ICD-9 695.13 

OMIM 608579 

DiseasesDB 4450 

MedlinePlus 000851 

eMedicine emerg/555 derm/405 

MeSH D013262 

Stevens–Johnson syndrome (SJS) and toxic epidermal necrolysis (TEN) are two forms 
of a life-threatening condition affecting the skin in which cell death causes the epidermis 
to separate from the dermis. The syndrome is thought to be a hypersensitivity complex 
affecting the skin and the mucous membranes. Although the majority of cases are 
idiopathic, the main class of known causes is medications, followed by infections and 
(rarely) cancers. 

Classification 

There is agreement in the medical literature that Stevens–Johnson syndrome (SJS) can be 
considered a milder form of toxic epidermal necrolysis (TEN). These conditions were 
first recognised in 1922. 

Both diseases can be mistaken for erythema multiforme. Erythema multiforme is 
sometimes caused by a reaction to a medication but is more often a type III 
hypersensitivity reaction to an infection (caused most often by Herpes simplex) and is 
relatively benign. Although both SJS and TEN can also be caused by infections, they are 
most often adverse effects of medications. Their consequences are potentially more 
dangerous than those of erythema multiforme. 
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Signs and symptoms 

 
 

Conjunctivitis (inflammation of eye and eyelid) in SJS 

SJS usually begins with fever, sore throat, and fatigue, which is misdiagnosed and usually 
treated with antibiotics. Ulcers and other lesions begin to appear in the mucous 
membranes, almost always in the mouth and lips but also in the genital and anal regions. 
Those in the mouth are usually extremely painful and reduce the patient's ability to eat or 
drink. Conjunctivitis of the eyes occurs in about 30% of children who develop SJS. A 
rash of round lesions about an inch across arises on the face, trunk, arms and legs, and 
soles of the feet, but usually not the scalp. 

Causes 

SJS is thought to arise from a disorder of the immune system. 

Infections 

It can be caused by infections (usually following infections such as herpes simplex virus, 
influenza, mumps, cat-scratch fever, histoplasmosis, Epstein-Barr virus, mycoplasma 
pneumoniae or similar). 

Medication/drugs 

It can be caused by adverse effects of drugs (allopurinol, diclofenac, etravirine, 
Isotretinoin, aka Accutane, fluconazole, valdecoxib, sitagliptin, oseltamivir, penicillins, 
barbiturates, sulfonamides, phenytoin, azithromycin, oxcarbazepine, zonisamide, 
modafinil, lamotrigine, nevirapine, pyrimethamine, ibuprofen, ethosuximide, 
carbamazepine, nystatin, and gout medications). 

Although Stevens–Johnson Syndrome can be caused by viral infections, malignancies or 
severe allergic reactions to medication, the leading cause appears to be the use of 
antibiotics and sulfa drugs. 

Medications that have traditionally been known to lead to SJS, erythema multiforme and 
toxic epidermal necrolysis include sulfonamides (antibiotics), penicillins (antibiotics), 
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barbiturates (sedatives), lamotrigine and phenytoin (e.g. Dilantin) (anticonvulsants). 
Combining lamotrigine with sodium valproate increases the risk of SJS. 

Non-steroidal anti-inflammatory drugs are a rare cause of SJS in adults; the risk is higher 
for older patients, women and those initiating treatment. Typically, the symptoms of 
drug-induced SJS arise within a week of starting the medication. People with systemic 
lupus erythematosus or HIV infections are more susceptible to drug-induced SJS. 

SJS has also been consistently reported as an uncommon side effect of herbal 
supplements containing ginseng. SJS may also be caused by cocaine usage. 

Genetics 

In some East Asian populations studied (Han Chinese and Thai), carbamazepine- and 
phenytoin-induced SJS is strongly associated with HLA-B*1502 (HLA-B75), an HLA-B 
serotype of the broader serotype HLA-B15. A study in Europe suggested that the gene 
marker is only relevant for East Asians. Based on the Asian findings, similar studies were 
performed in Europe which showed 61% of allopurinol-induced SJS/TEN patients carried 
the HLA-B58 (B*5801 allele - phenotype frequency in Europeans is typically 3%). One 
study concluded "even when HLA-B alleles behave as strong risk factors, as for 
allopurinol, they are neither sufficient nor necessary to explain the disease." 

Treatment 

SJS constitutes a dermatological emergency. All medications should be discontinued, 
particularly those known to cause SJS reactions. Patients with documented mycoplasma 
infections can be treated with oral macrolide or oral doxycycline. 

Initially, treatment is similar to that for patients with thermal burns, and continued care 
can only be supportive (e.g. intravenous fluids and nasogastric or parenteral feeding) and 
symptomatic (e.g. analgesic mouth rinse for mouth ulcer). Dermatologists and surgeons 
tend to disagree about whether the skin should be debrided. 

Beyond this kind of supportive care, there is no accepted treatment for SJS. Treatment 
with corticosteroids is controversial. Early retrospective studies suggested that 
corticosteroids increased hospital stays and complication rates. There are no randomized 
trials of corticosteroids for SJS, and it can be managed successfully without them. 

Other agents have been used, including cyclophosphamide and cyclosporine, but none 
has exhibited much therapeutic success. Intravenous immunoglobulin (IVIG) treatment 
has shown some promise in reducing the length of the reaction and improving symptoms. 
Other common supportive measures include the use of topical pain anesthetics and 
antiseptics, maintaining a warm environment, and intravenous analgesics. An 
ophthalmologist should be consulted immediately, as SJS frequently causes the formation 
of scar tissue inside the eyelids, leading to corneal vascularization, impaired vision and a 
host of other ocular problems. Now, a treatment appears to not only help bring a halt to 
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the ocular reaction, but could prevent all or most of these sequelae from developing. This 
treatment involves the application of amniotic membrane to all eye and inner lid surfaces 
as soon as possible during the acute phase. Ideally, the amniotic membrane should be 
applied to the eyes within the first several days of the reaction. But, due to its anti-
inflammatory and growth factors, amniotic membrane transplantation can still be of value 
within the first 7-10 days (<14 days) of the onset of SJS. Also, an extensive physical 
therapy program ensues after the patient is discharged from the hospital. 

Prognosis 

SJS proper (with less than 10% of body surface area involved) has a mortality rate of 
around 5%. The risk for death can be estimated using the SCORTEN scale, which takes a 
number of prognostic indicators into account. Other outcomes include organ 
damage/failure, cornea scratching and blindness. 

Epidemiology 

Stevens–Johnson syndrome is a rare condition, with a reported incidence of around 2.6 to 
6.1 cases per million people per year. In the United States, there are about 300 new 
diagnoses per year. The condition is more common in adults than in children. Women are 
affected more often than men, with cases occurring at a two to one (2:1) ratio. 

History 

Stevens-Johnson Syndrome is named for Albert Mason Stevens and Frank Chambliss 
Johnson, American pediatricians who in 1922 jointly published a description of the 
disorder in the American Journal of Diseases of Children. 

Notable cases 

• Woodrow Allen Boyer, author, broadcaster, entrepreneur and lecture circuit 
personality. He survived toxic epidermal necrolysis and a skin loss of over 75% of 
his body with multi-system organ failure as a result. W. A. Boyer has the only 
book on SJS and TEN known to be used by physicians and patients alike.  

• Padma Lakshmi, actress, model, television personality, and cookbook writer; 
• Tessa Keller of MTV show Laguna Beach; 
• Sabrina Brierton Johnson, whose family unsuccessfully sued the manufacturer of 

Children's Motrin, Johnson & Johnson, after a case of SJS blinded her. 
• Manute Bol, former professional basketball player and member of NBA's 

Washington Bullets, Golden State Warriors, Philadelphia 76ers, and Miami Heat, 
who died from complications. 

• Julie McCawley, SJS Survivor and daughter of Stevens Johnson Syndrome 
Foundation founder, Jean McCawley. 

• Narimichi Kawabata, Japanese violinist, graduated Royal Academy of Music in 
London. 
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Chapter 13 

Actinic Keratosis 

 

 
Actinic keratosis 

 
Actinic keratosis on the lip 

ICD-10 L57.0 

ICD-9 702.0 

DiseasesDB 29438 

MeSH D055623 

Actinic keratosis (also called "solar keratosis" and "senile keratosis") is a premalignant 
condition of thick, scaly, or crusty patches of skin.:719 It is more common in fair-skinned 
people. It is associated with those who are frequently exposed to the sun, as it is usually 
accompanied by solar damage. Since some of these pre-cancers progress to squamous 
cell carcinoma, they should be treated. Untreated lesions have up to twenty percent risk 
of progression to squamous cell carcinoma. 

When skin is exposed to the sun constantly, thick, scaly, or crusty bumps appear. The 
scaly or crusty part of the bump is dry and rough. The growths start out as flat scaly 
areas, and later grow into a tough, wart-like area. 

An actinic keratosis site commonly ranges between 2 and 6 millimeters in size, and can 
be dark or light, tan, pink, red, a combination of all these, or have the same pigment as 
the surrounding skin. It may appear on any sun-exposed area, such as the face, ears, neck, 
scalp, chest, backs of hands, forearms, or lips. 
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Classification 

Actinic keratoses may be divided into the following types: 

• Hyperkeratotic actinic keratosis 
• Pigmented actinic keratosis 
• Lichenoid actinic keratosis 
• Atrophic actinic keratosis 

Incidence 

Actinic keratosis is very common, affecting half of the global population. It is seen more 
often in fair-skinned individuals, and prevalence can vary with geographical location and 
age. People who take immunosuppressive drugs, such as organ transplant patients, are 
250 times more likely to develop actinic keratoses which may lead to skin cancer. 

Prevention 

Preventive measures recommended for AK are similar to those for skin cancer: 

• Not staying in the sun for long periods of time without protection (e.g., sunscreen, 
clothing, hats). 

• Frequently applying powerful sunscreens with SPF ratings greater than 30 and 
that also block both UVA and UVB light. 

• Wearing sun protective clothing such as hats, long-sleeved shirts, long skirts, or 
trousers. 

• Avoiding sun exposure during noon hours is very helpful because ultraviolet light 
is the most powerful at that time. 

According to an article in the Journal of Investigative Dermatology (2005) 125, 93–97; 
doi:10.1111/j.0022-202X.2005.23733.x, entitled "Human Papillomavirus-DNA Loads in 
Actinic Keratoses Exceed those in Non-Melanoma Skin Cancers", actinic keratosis can 
contain a significant amount of infectious human papillomavirus. Verbatim: "HPV 
presents in significantly higher viral loads in actinic keratosis (AK), which are the 
precursor lesions of squamous cell carcinoma (SCC), than in SCC. Viral loads of 1 HPV-
DNA copy per less than 50 cells were measured in 40% of AK. The higher viral loads in 
AK are likely to reflect enhanced HPV-DNA replication. This may be because of intense 
keratinocyte proliferation and differentiation in AK favoring amplification of 
commensalic HPV. Active HPV replication and presumably enhanced gene expression 
may in turn stimulate keratinocyte proliferation and contribute to carcinogenesis in these 
early stages of NMSC development. HPV-E6 proteins were recently shown to inhibit 
UV-induced apoptosis by abrogation of Bak in response to UV damage (Jackson and 
Storey, 2000) and to bind a protein required for repair of single strand DNA breaks 
(Iftner et al, 2002). Thereby, accumulation of UV-induced mutations and oncogenic 
transformation might be facilitated in cases of active HPV infection." 
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Diagnosis 

Doctors can usually identify AK by doing a thorough examination. A biopsy may be 
necessary when the keratosis is large and/or thick, to make sure that the bump is a 
keratosis and not a skin cancer. Seborrheic keratoses are other bumps that appear in 
groups like the actinic keratosis but are not caused by sun exposure, and are not related to 
skin cancers. Seborrheic keratoses may be mistaken for an actinic keratosis. 

Histopathology 

Actinic keratosis usually shows focal parakeratosis with associated loss of the granular 
layer, and thickening of the epidermis. The normal ordered maturation of the 
keratinocytes is disordered to varying degrees, there may be widening of the intracellular 
spaces, and they may also have some cytologic atypia, such as abnormally large nuclei. 
The underlying dermis often shows severe actinic elastosis and a mild chronic 
inflammatory infiltrate. 

Treatment 

Various modalities are employed in the treatment of actinic keratosis: 

• Diclofenac sodium 3% gel, a nonsteroidal anti-inflammatory drug. Recommended 
duration of therapy is 60 to 90 days. 

• Cryosurgery, e.g. with liquid nitrogen, by "freezing off" the AKs 
• 5-fluorouracil (a chemotherapy agent): a cream that contains this medication 

causes AKs to become red and inflamed before they fall off 
• Photodynamic therapy: this new therapy involves injecting a chemical into the 

bloodstream, which makes AKs more sensitive to any form of light. 
• Laser, notably CO2 and Er:YAG lasers. A Laser resurfacing technique is often 

used with diffuse AKs. 
• Electrocautery: burning off AKs with electricity 
• Immune Response Modifier: topical treatment with imiquimod (Aldara), an 

immune enhancing agent 
• Different forms of surgery 

Regular follow-up after the treatment is advised by many doctors. The regular checks are 
to make sure no new bumps have developed and that old ones haven't become thicker. 

Research 

In 2007, Australia biopharmaceutical company Clinuvel Pharmaceuticals Limited began 
clinical trials with a melanocyte-stimulating hormone called SCENESSE® 
(afamelanotide) (formerly CUV1647) for mitigation of photodynamic therapy side effects 
in organ transplant patients. 
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Another Australian biopharmaceutical company, Peplin, is also developing a topical 
treatment for actinic keratosis. Formed in 1998 they are currently developing Ingenol 
Mebutate, which is the first in a new class of compounds and which is derived from 
Euphorbia peplus, or E. peplus, a rapidly growing, readily-available plant, commonly 
referred to as petty spurge or radium weed. The sap of E. peplus has a long history of 
traditional use for a variety of conditions, including the topical self-treatment of various 
skin disorders, such as skin cancer and pre-cancerous skin lesions. The company has 
recently redomiciled to the USA and is about to enter phase III trials with Ingenol 
Mebutate. 
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Chapter 14 

Ankylosing Spondylitis 

 

 
Ankylosing spondylitis 

 
An ankylosing spine in which the vertebrae 

become fused together. 
ICD-10 M08.1, M45. 
ICD-9 720.0 
OMIM 106300 
DiseasesDB 728 
MedlinePlus 000420 
eMedicine radio/41 
MeSH D013167 

Ankylosing spondylitis (AS, from Greek ankylos, stiff; spondylos, vertebrae), previously 
known as Bekhterev's disease, Bekhterev syndrome, and Marie-Strümpell disease, a 
form of Spondyloarthritis, is a chronic, inflammatory arthritis and autoimmune disease. 
It mainly affects joints in the spine and the sacroilium in the pelvis, and can cause 
eventual fusion of the spine. 
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It is a member of the group of the spondyloarthropathies with a strong genetic 
predisposition. Complete fusion results in a complete rigidity of the spine, a condition 
known as bamboo spine. 

Signs and symptoms 

The typical patient is a young male, aged 20–40, when symptoms of the disease first 
appear, with chronic pain and stiffness in the lower part of the spine or sometimes the 
entire spine, often with pain referred to one or other buttock or the back of thigh from the 
sacroiliac joint. 

Men are affected more than women by a ratio about of 3:1, with the disease usually 
taking a more painful course in men than women. In 40% of cases, ankylosing spondylitis 
is associated with an inflammation of the eye (iridocyclitis and uveitis), causing redness, 
eye pain, vision loss, floaters and photophobia. This is thought to be due to the 
association that these two conditions have with inheritance of HLA-B27. Another 
common symptom is generalized fatigue and sometimes nausea. Less commonly aortitis, 
apical lung fibrosis and ectasia of the sacral nerve root sheaths may occur. 

When the condition presents before the age of 18, it is relatively likely to cause pain and 
swelling of large limb joints, particularly the knee. In pre-pubescent cases, pain and 
swelling may also manifest in the ankles and feet, where calcaneal spurs may also 
develop. 

Pain is often severe at rest, but improves with physical activity. However, many 
experience inflammation and pain to varying degrees regardless of rest and movement. 

Ankylosing spondylitis is one of a cluster of conditions known as seronegative 
spondyloarthropathies, in which the characteristic pathological lesion is an inflammation 
of the enthesis (the insertion of tensile connective tissue into bone). 
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Pathophysiology 

 
 

The ankylosis process 

Ankylosing spondylitis (AS) is a systemic rheumatic disease meaning it affects the entire 
body and is one of the seronegative spondyloarthropathies. Approximately 90% of AS 
patients express the HLA-B27 genotype, meaning that there is a strong genetic 
association. However, only 5% of individuals with the HLA-B27 genotype contract the 
disease. Tumor necrosis factor-alpha (TNF α) and IL-1 are also implicated in ankylosing 
spondylitis. Autoantibodies specific for AS have not been identified. Anti-neutrophil 
cytoplasmic antibodies ANCA are associated with AS but don't correlate with disease 
severity. 

The association of AS with HLA-B27 suggests that the condition involves CD8 T cells, 
which interact with HLA-B. It is not proven that this interaction involves a self antigen 
and at least in the related Reiter's syndrome (reactive arthritis), which follows infections, 
the antigens involved are likely to be derived from intracellular microorganisms. There is, 
however, a possibility that CD4 T cells are involved in an aberrant way, since HLA-B27 
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appears to have a number of unusual properties, including possibly an ability to interact 
with T cell receptors in association with CD4 (usually only cytotoxic T lymphocytes with 
CD8 react with HLAB antigen as it is a MHC class 1 antigen). 

There has been a longstanding claim that AS arises from a cross-reaction between HLA-
B27 and antigens of the Klebsiella bacterial strain (Tiwana et al. 2001). The problem with 
this idea is that no such cross reactivity with B27 has been found (i.e. although antibody 
responses to Klebsiella may be increased, there is no antibody response to B27, so there 
seems to be no cross reactivity.) Particular authorities argue that elimination of the prime 
nutrients of Klebsiella (starches) would decrease antigenemia and improve the 
musculoskeletal symptoms. However, as Khan (2002) argues, evidence for a correlation 
between Klebsiella and AS is circumstantial so far, and that the efficacy of low-starch 
diets has not yet been scientifically evaluated. Studies on low-starch diet and AS could be 
difficult to fund, while new biologics developed by the pharmaceutical industry may 
demonstrate efficacy, as well as financial benefit to the industry (whereas changing the 
diet would not). 

Toivanen (1999) found no support for the role of Klebsiella in the etiology of primary 
AS. 

Diagnosis 

 
 

Lateral lumbar spine X-ray demonstrating in ankylosing spondylitis 
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Magnetic resonance images of sacroiliac joints. Shown are T1-weighted semi-coronal 
magnetic resonance images through the sacroiliac joints (a) before and (b) after 
intravenous contrast injection. Enhancement is seen at the right sacroiliac joint (arrow, 
left side of image), indicating active sacroiliitis. This patient had psoriatic arthritis, but 
similar changes can occur in ankylosing spondylitis. 
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X-ray showing bamboo spine in a patient with ankylosing spondylitis 

There is no direct test to diagnose AS. A clinical examination and X-ray studies of the 
spine, which show characteristic spinal changes and sacroiliitis, are the major diagnostic 
tools. A drawback of X-ray diagnosis is that signs and symptoms of AS have usually 
been established as long as 8–10 years prior to X-ray-evident changes occurring on a 
plain film X-ray, which means a delay of as long as 10 years before adequate therapies 
can be introduced. Options for earlier diagnosis are tomography and magnetic resonance 
imaging of the sacroiliac joints, but the reliability of these tests is still unclear. The 
Schober's test is a useful clinical measure of flexion of the lumbar spine performed 
during examination. 
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During acute inflammatory periods, AS patients will sometimes show an increase in the 
blood concentration of C-reactive protein (CRP) and an increase in the erythrocyte 
sedimentation rate (ESR), but there are many with AS whose CRP and ESR rates do not 
increase so normal CRP and ESR results do not always correspond with the amount of 
inflammation a person actually has. Sometimes people with AS have normal level results, 
yet are experiencing a significant amount of inflammation in their bodies. 

Variations of the HLA-B gene increase the risk of developing ankylosing spondylitis, 
although it is not a diagnostic test. Those with the HLA-B27 variant are at a higher risk 
than the general population of developing the disorder. HLA-B27, demonstrated in a 
blood test, can occasionally help with diagnosis but in itself is not diagnostic of AS in a 
person with back pain. Over 95% of people that have been diagnosed with AS are HLA-
B27 positive, although this ratio varies from population to population (only 50% of 
African American patients with AS possess HLA-B27, and it is close to 80% among AS 
patients from Mediterranean countries). In early onset disease HLA-B7/B*2705 
heterozygotes exhibited the highest risk for disease. 

In 2007, a collaborative effort by an international team of researchers in the U.K., 
Australia and the United States led to the discovery of two genes, ARTS1 and IL23R, 
that also contribute to the cause of AS. The findings were published in the November 
2007 edition of Nature Genetics, a journal that emphasizes research on the genetic basis 
for common and complex diseases. Together with HLA-B27, these two genes account for 
roughly 70 percent of the overall incidence of the disease. 

The Bath Ankylosing Spondylitis Disease Activity Index (BASDAI), developed in Bath 
(UK), is an index designed to detect the inflammatory burden of active disease. The 
BASDAI can help to establish a diagnosis of AS in the presence of other factors such as 
HLA-B27 positivity, persistent buttock pain which resolves with exercise, and X-ray or 
MRI evident involvement of the sacroiliac joints. (See: "Diagnostic Tools", below) It can 
be easily calculated and accurately assesses a patient's need for additional therapy; a 
patient with a score of 4 out of a possible 10 points while on adequate NSAID therapy is 
usually considered a good candidate for biologic therapy. 

The Bath Ankylosing Spondylitis Functional Index (BASFI) is a functional index which 
can accurately assess a patient's functional impairment due to the disease as well as 
improvements following therapy. (See: "Diagnostic Tools", below) The BASFI is not 
usually used as a diagnostic tool but rather as a tool to establish a patient's current 
baseline and subsequent response to therapy. 

Treatment 

No cure is known for AS, although treatments and medications are available to reduce 
symptoms and pain. 

Physical therapy and exercise, along with medication, are at the heart of therapy for 
ankylosing spondylitis. Physiotherapy and physical exercises are preceded by medical 
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treatment in order to reduce the inflammation and pain, and are commonly followed by a 
physician. This way the movements will help in diminishing pain and stiffness, while 
exercise in an active inflammatory state would just make the pain worse. Normal 
occupations may be precluded by the symptoms of the disease. 

Some may require the help of walking aids such as a cane to help assist in balance and 
relieve some pressure on affected joints while walking and standing. Many with AS find 
it very difficult to sit or stand for prolonged periods of time which can even be about 20 
minutes, therefore many need to alternate times of sitting and standing, as well as times 
of rest. 

Medical professionals and experts in AS have speculated that maintaining good posture 
can reduce the likelihood of a fused or curved spine which occurs in a significant 
percentage of diagnosed persons. 

Medication 

There are three major types of medications used to treat ankylosing spondylitis. 

• Pain-relieving drugs come in two major classes. First, anti-inflammatory drugs, 
which include NSAIDs such as ibuprofen, phenylbutazone, indomethacin, 
naproxen and COX-2 inhibitors, which reduce inflammation and pain. Second, 
some patients require Opioid analgesics, which have also been proven by clinical 
evidence to be very effective in alleviating the type of chronic pain commonly 
experienced by those suffering from AS, especially in extended-release 
formulations. 

• DMARDs such as cyclosporin, methotrexate, sulfasalazine, and corticosteroids, 
used to reduce the immune system response through immunosuppression; 

• TNFα blockers (antagonists) such as etanercept, infliximab and adalimumab (also 
known as biologics), are indicated for the treatment of and are effective 
immunosuppressants in AS as in other autoimmune diseases; 

TNFα blockers have been shown to be the most promising treatment, slowing the 
progress of AS in the majority of clinical cases, helping many patients receive a 
significant reduction, though not elimination, of their inflammation and pain. They have 
also been shown to be highly effective in treating not only the arthritis of the joints but 
also the spinal arthritis associated with AS. A drawback, besides the often high cost, is 
the fact that these drugs increase the risk of infections. For this reason, the protocol for 
any of the TNF-α blockers include a test for tuberculosis (like Mantoux or Heaf) before 
starting treatment. In case of recurrent infections, even recurrent sore throats, the therapy 
may be suspended because of the involved immunosuppression. Patients taking the TNF 
medications are advised to limit their exposure to others who are or may be carrying a 
virus (such as a cold or influenza) or who may have a bacterial or fungal infection. 
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Surgery 

In severe cases of AS, surgery can be an option in the form of joint replacements, 
particularly in the knees and hips. Surgical correction is also possible for those with 
severe flexion deformities (severe downward curvature) of the spine, particularly in the 
neck, although this procedure is considered very risky. 

In addition, AS can have some manifestations which make anaesthesia more complex. 

Changes in the upper airway can lead to difficulties in intubating the airway, spinal and 
epidural anaesthesia may be difficult owing to calcification of ligaments, and a small 
number have aortic regurgitation. The stiffness of the thoracic ribs results in ventilation 
being mainly diaphragm-driven, so there may be a decrease in pulmonary function. 

Physical therapy 

All physical therapies must be approved in advance by a rheumatologist, since 
movements that normally have great benefits to one's health may harm a patient with AS; 
massages and physical manipulations should only be practiced by therapists familiar with 
this disease. Some of the therapies that have been shown to benefit AS patients include: 

• Physical therapy/physiotherapy, shown to be of great benefit to AS patients; 
• Swimming, one of the preferred exercises since it involves all muscles and joints 

in a low-impact, buoyant environment; 
• Slow movement muscle extending exercises like stretching, yoga, climbing, tai 

chi, Pilates method, etc. 

Moderate-to-high impact exercises like jogging are generally not recommended or 
recommended with restrictions due to the jarring of affected vertebrae that can worsen 
pain and stiffness in some patients. 

Prognosis 

AS can range from mild to progressively debilitating and from medically controlled to 
refractive. Some have times of active inflammation followed by times of remission, while 
others never have times of remission and have acute inflammation and pain. 

Unattended cases of AS that are accompanied by dactylitis or enthesitis, especially when 
spine inflammation is not yet active, may result in a misdiagnosis of normal rheumatism. 
In a long-term undiagnosed period, osteopenia or osteoporosis of the AP spine may 
occur, causing eventual compression fractures and a back "hump". Typical signs of 
progressed AS are the visible formation of syndesmophytes on X-rays and abnormal bone 
outgrowths similar to osteophytes affecting the spine. The fusion of the vertebrae 
paresthesia is a complication due to the inflammation of the tissue surrounding nerves. 
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Organs commonly affected by AS, other than the axial spine and other joints, are the 
heart, lungs, eyes, colon, and kidneys. Other complications are aortic regurgitation, 
Achilles tendinitis, AV node block and amyloidosis. Owing to lung fibrosis, chest X-rays 
may show apical fibrosis while pulmonary function testing may reveal a restrictive lung 
defect. Very rare complications involve neurologic conditions such as the cauda equina 
syndrome. 

Epidemiology 

Three men are diagnosed with AS for every one woman; the overall prevalence is 0.25%. 
Many rheumatologists believe the number of women with AS is underdiagnosed, as most 
women tend to experience milder symptoms. 

History 

It has been suggested that AS was first recognized as a disease which was different from 
rheumatoid arthritis by Galen as early as the second century A.D.; however, skeletal 
evidence of the disease (ossification of joints and entheses primarily of the axial skeleton, 
known as "bamboo spine") was first discovered in an archaeological dig that unearthed 
the skeletal remains of a 5000-year–old Egyptian mummy with evidence of "bamboo 
spine". 

The anatomist and surgeon Realdo Colombo described what could have been the disease 
in 1559, and the first account of pathologic changes to the skeleton possibly associated 
with AS was published in 1691 by Bernard Connor. In 1818, Benjamin Brodie became 
the first physician to document that a patient believed to have active AS had 
accompanying iritis. 

In 1858, David Tucker published a small booklet which clearly described a patient by the 
name of Leonard Trask who suffered from severe spinal deformity subsequent to AS. In 
1833 Trask fell from a horse, exacerbating the condition and resulting in severe 
deformity. Tucker reported: 

“ It was not until he [Trask] had exercised for some time that he 
could perform any labor.... {H] is neck and back have continued 
to curve drawing his head downward on his breast. ” 

This account became the first documented case of AS in the United States, owing to its 
indisputable description of inflammatory disease characteristics of AS and the hallmark 
of deforming injury in AS. 

It was not until the late nineteenth century (1893–1898), however, when the 
neurophysiologist Vladimir Bekhterev of Russia in 1893, Adolph Strümpell of Germany 
in 1897, and Pierre Marie of France in 1898 were the first to give adequate descriptions 
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which permitted an accurate diagnosis of AS prior to severe spinal deformity. For this 
reason, AS is also known as Bechterew Disease or Marie–Strümpell Disease. 

Well-known people with AS 

A non-exhaustive list includes: 

• Pope John Paul II 
• Mötley Crüe's guitarist Mick Mars 
• Ed Sullivan, the Ed Sullivan Show, US 
• World Chess Champion Vladimir Kramnik 
• England cricket captain Mike Atherton 
• Australian cricketer Michael Slater 
• Norwegian Prime Minister Jens Stoltenberg 
• Scottish snooker player Chris Small 
• US Major League baseball player Rico Brogna 
• Taiwanese musician Jay Chou 
• Czech writer Karel Capek 
• Ian Woosnam, British golfer 
• French tennis player Tatiana Golovin 
• Lee Hurst, comedian 

Research directions 

The majority of patients with AS exhibit the HLA-B27 antigen and high levels of 
immunoglobulin A (IgA) in the blood. The HLA-B27 antigen is also expressed by 
Klebsiella bacteria, which is found in high levels in the feces of AS patients. A theory 
suggests that the presence of the bacteria may be a trigger of the disease, and reducing the 
amount of starch in the diet (which the bacteria require to grow) may be of benefit to AS 
patients. A test of this diet resulted in reduced symptoms and inflammation in patients 
with AS as well as IgA levels in individuals with and without AS. Further research is 
required to determine if diet changes may have a clinical effect on the course of the 
disease. While there are anecdotal accounts from people who have reduced their 
symptoms of inflammation and pain by using a low starch diet, the efficacy has not 
confirmed by a clinical study.  
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Chapter 15 

Back Pain 

 

 
Back pain 

 
 

Different regions (curvatures) of the vertebral column 
ICD-10 M54. 
ICD-9 724.5 
DiseasesDB 15544 
MeSH D001416 

Back pain (also known as dorsalgia) is pain felt in the back that usually originates from 
the muscles, nerves, bones, joints or other structures in the spine. 

The pain can often be divided into neck pain, upper back pain, lower back pain or 
tailbone pain. It may have a sudden onset or can be a chronic pain; it can be constant or 
intermittent, stay in one place or radiate to other areas. It may be a dull ache, or a sharp or 
piercing or burning sensation. The pain may radiate into the arm and hand), in the upper 
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back, or in the low back, (and might radiate into the leg or foot), and may include 
symptoms other than pain, such as weakness, numbness or tingling. 

Back pain is one of humanity's most frequent complaints. In the U.S., acute low back 
pain (also called lumbago) is the fifth most common reason for physician visits. About 
nine out of ten adults experience back pain at some point in their life, and five out of ten 
working adults have back pain every year. 

The spine is a complex interconnecting network of nerves, joints, muscles, tendons and 
ligaments, and all are capable of producing pain. Large nerves that originate in the spine 
and go to the legs and arms can make pain radiate to the extremities. 

Classification 

Back pain can be divided anatomically: neck pain, upper back pain, lower back pain or 
tailbone pain. 

By its duration: acute (less than 4 weeks), subacute (4 – 12 weeks), chronic (greater than 
12 weeks). 

By its cause: musculoskeletal (MSK), infectious, cancer, etc. 

Back pain is classified according to etiology in mechanical or nonspecific back pain and 
secondary back pain. Approximately 98% of back pain patients are diagnosed with 
nonspecific acute back pain which has no serious underlying pathology. However, 
secondary back pain which is caused by an underlying condition accounts for nearly 2% 
of the cases. Underlying pathology in these cases may include metastatic cancer, spinal 
osteomyelitis and epidural abscess which account for 1% of the patients. Also, herniated 
disc is the most common neurologic impairment which is associated with this condition, 
from which 95% of disc herniations occur at the lowest two lumbar intervertebral levels. 

Associated conditions 

Back pain can be a sign of a serious medical problem, although this is not most 
frequently the underlying cause: 

• Typical warning signs of a potentially life-threatening problem are bowel and/or 
bladder incontinence or progressive weakness in the legs. 

• Severe back pain (such as pain that is bad enough to interrupt sleep) that occurs 
with other signs of severe illness (e.g. fever, unexplained weight loss) may also 
indicate a serious underlying medical condition. 

• Back pain that occurs after a trauma, such as a car accident or fall may indicate a 
bone fracture or other injury. 

• Back pain in individuals with medical conditions that put them at high risk for a 
spinal fracture, such as osteoporosis or multiple myeloma, also warrants prompt 
medical attention. 
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• Back pain in individuals with a history of cancer (especially cancers known to 
spread to the spine like breast, lung and prostate cancer) should be evaluated to 
rule out metastatic disease of the spine. 

Back pain does not usually require immediate medical intervention. The vast majority of 
episodes of back pain are self-limiting and non-progressive. Most back pain syndromes 
are due to inflammation, especially in the acute phase, which typically lasts for two 
weeks to three months. 

A few observational studies suggest that two conditions to which back pain is often 
attributed, lumbar disc herniation and degenerative disc disease may not be more 
prevalent among those in pain than among the general population, and that the 
mechanisms by which these conditions might cause pain are not known. Other studies 
suggest that for as many as 85% of cases, no physiological cause can be shown. 

A few studies suggest that psychosocial factors such as on-the-job stress and 
dysfunctional family relationships may correlate more closely with back pain than 
structural abnormalities revealed in x-rays and other medical imaging scans. 

Differential diagnosis 

There are several potential sources and causes of back pain. However, the diagnosis of 
specific tissues of the spine as the cause of pain presents problems. This is because 
symptoms arising from different spinal tissues can feel very similar and is difficult to 
differentiate without the use of invasive diagnostic intervention procedures, such as local 
anesthetic blocks. 

One potential source of back pain is skeletal muscle of the back. Potential causes of pain 
in muscle tissue include muscle strains (pulled muscles), muscle spasm, and muscle 
imbalances. However, imaging studies do not support the notion of muscle tissue damage 
in many back pain cases, and the neurophysiology of muscle spasm and muscle 
imbalances is not well understood. 

Another potential source of low back pain is the synovial joints of the spine (e.g. 
zygapophysial joints/facet joints. These have been identified as the primary source of the 
pain in approximately one third of people with chronic low back pain, and in most people 
with neck pain following whiplash. However, the cause of zygapophysial joint pain is not 
fully understood. Capsule tissue damage has been proposed in people with neck pain 
following whiplash. In people with spinal pain stemming from zygapophysial joints, one 
theory is that intra-articular tissue such as invaginations of their synovial membranes and 
fibro-adipose meniscoids (that usually act as a cushion to help the bones move over each 
other smoothly) may become displaced, pinched or trapped, and consequently give rise to 
nociception (pain). 

There are several common other potential sources and causes of back pain: these include 
spinal disc herniation and degenerative disc disease or isthmic spondylolisthesis, 
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osteoarthritis (degenerative joint disease) and lumbar spinal stenosis, trauma, cancer, 
infection, fractures, and inflammatory disease. 

Radicular pain (sciatica) is distinguished from 'non-specific' back pain, and may be 
diagnosed without invasive diagnostic tests. 

New attention has been focused on non-discogenic back pain, where patients have 
normal or near-normal MRI and CT scans. One of the newer investigations looks into the 
role of the dorsal ramus in patients that have no radiographic abnormalities.   

Management 

The management goals when treating back pain are to achieve maximal reduction in pain 
intensity as rapidly as possible; to restore the individual's ability to function in everyday 
activities; to help the patient cope with residual pain; to assess for side-effects of therapy; 
and to facilitate the patient's passage through the legal and socioeconomic impediments 
to recovery. For many, the goal is to keep the pain to a manageable level to progress with 
rehabilitation, which then can lead to long term pain relief. Also, for some people the 
goal is to use non-surgical therapies to manage the pain and avoid major surgery, while 
for others surgery may be the quickest way to feel better. 

Not all treatments work for all conditions or for all individuals with the same condition, 
and many find that they need to try several treatment options to determine what works 
best for them. The present stage of the condition (acute or chronic) is also a determining 
factor in the choice of treatment. Only a minority of back pain patients (most estimates 
are 1% - 10%) require surgery. 

Pain 

• Heat therapy is useful for back spasms or other conditions. A meta-analysis of 
studies by the Cochrane Collaboration concluded that heat therapy can reduce 
symptoms of acute and sub-acute low-back pain. Some patients find that moist 
heat works best (e.g. a hot bath or whirlpool) or continuous low-level heat (e.g. a 
heat wrap that stays warm for 4 to 6 hours). Cold compression therapy (e.g. ice or 
cold pack application) may be effective at relieving back pain in some cases. 

• Use of medications, such as muscle relaxants, opioids, non-steroidal anti-
inflammatory drugs (NSAIDs/NSAIAs) or paracetamol (acetaminophen). A meta-
analysis of randomized controlled trials by the Cochrane Collaboration found that 
there is insufficient clinical trials to determine if injection therapy, usually with 
corticosteroids, helps in cases of low back pain A study of intramuscular 
corticosteroids found no benefit. 

• Massage therapy, especially from an experienced therapist, can provide short term 
relief. Acupressure or pressure point massage may be more beneficial than classic 
(Swedish) massage. 
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Depending on the particular cause of the condition, posture training courses and physical 
exercises might help with relieving the pain. 

• Exercises can be an effective approach to reducing pain, but should be done under 
supervision of a licensed health professional. Generally, some form of consistent 
stretching and exercise is believed to be an essential component of most back 
treatment programs. However, one study found that exercise is also effective for 
chronic back pain, but not for acute pain. Another study found that back-
mobilizing exercises in acute settings are less effective than continuation of 
ordinary activities as tolerated. 

• Physical therapy consisting of manipulation and exercise, including stretching and 
strengthening (with specific focus on the muscles which support the spine). 'Back 
schools' have shown benefit in occupational settings. The Schroth method, a 
specialized physical exercise therapy for scoliosis, kyphosis, spondylolisthesis, 
and related spinal disorders, has been shown to reduce severity and frequency of 
back pain in adults with scoliosis. 

• Studies of manipulation suggest that this approach has a benefit similar to other 
therapies and superior to placebo. 

• Acupuncture has some proven benefit for back pain; however, a recent 
randomized controlled trial suggested insignificant difference between real and 
sham acupuncture. 

• Education, and attitude adjustment to focus on psychological or emotional causes 
- respondent-cognitive therapy and progressive relaxation therapy can reduce 
chronic pain. 

Surgery 

Surgery may sometimes be appropriate for patients with: 

• Lumbar disc herniation or degenerative disc disease 
• Lumbar spinal stenosis from lumbar disc herniation, degenerative joint disease, or 

spondylolisthesis 
• Scoliosis 
• Compression fracture 

Minimally invasive surgical procedures are often a solution for many symptoms and 
causes of back pain. These types of procedures offer many benefits over traditional spine 
surgery, such as more accurate diagnoses and shorter recovery times. 

Surgery is usually the last resort in the treatment of back pain. It is normally 
recommended only if all other treatment options have been tried or if the situation is an 
emergency. A 2009 systematic review of back surgery studies found that, for certain 
diagnoses, surgery is moderately better than other common treatments, but the benefits of 
surgery often decline in the long term. 
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There are different types of surgical procedures that are used in treating various 
conditions causing back pain. All of them can be classified into nerve decompression, 
fusion of body segments and deformity correction surgeries. The first type of surgery is 
primarily performed in older patients who suffer from conditions causing nerve irritation 
or nerve damage. Fusion of bony segments is also referred to as a spinal fusion, and it is a 
procedure used to fuse together two or more bony fragments with the help of metalwork. 
The latter type of surgery is normally performed to correct congenital deformities or 
those that were caused by a traumatic fracture. In some cases, correction of deformities 
involves removing bony fragments or providing stability provision for the spine. 

The main procedures used in back pain surgery are discetomies, spinal fusions, 
laminectomies, removal of tumors, and vertebroplasties. 

A discetomy is performed when the intervertebral disc have herniated or torn. It involves 
removing the protruding disc, either a portion of it or all of it, that is placing pressure on 
the nerve root. The disc material which is putting pressure on the nerve is removed 
through a small incision that is made over that particular disc. This is one of the most 
popular types of back surgeries and which also has a high rate of success. The recovery 
period after this procedure does not last longer than 6 weeks. The type of procedure in 
which the bony fragments are removed through an endoscope is called percutaneous disc 
removal. 

Microdiscetomies may be performed as a variation of standard discetomies in which a 
magnifier is used to provide the advantage of a smaller incision, thus a shorter recovery 
process. 

Spinal fusions are performed in cases in which the patient has had the entire disc 
removed or when another condition has caused the vertebrae to become unstable. The 
procedure consists in uniting two or more vertebrae by using bone grafts and metalwork 
to provide more strength for the healing bone. Recovery after spinal fusion may take up 
to one year, depending greatly on the age of the patient, the reason why surgery has been 
performed and how many bony segments needed to be fused. 

In cases of spinal stenosis or disc herniation, laminectomies can be performed to relieve 
the pressure on the nerves. During such a procedure, the surgeon enlarges the spinal canal 
by removing or trimming away excessive lamina which will provide more space for the 
nerves. The severity of the condition as well as the general health status of the patient are 
key factors in establishing the recovery time, which may be range from 8 weeks to 6 
months. 

Back surgery can be performed to prevent the growth of benign and malignant tumors. In 
the first case, surgery has the goal of relieving the pressure from the nerves which is 
caused by a benign growth, whereas in the latter the procedure is aimed to prevent the 
spread of cancer to other areas of the body. Recovery depends on the type of tumor that is 
being removed, the health status of the patient and the size of the tumor. 
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Of doubtful benefit 

• Cold compression therapy is advocated for a strained back or chronic back pain 
and is postulated to reduce pain and inflammation, especially after strenuous 
exercise such as golf, gardening, or lifting. However, a meta-analysis of 
randomized controlled trials by the Cochrane Collaboration concluded "The 
evidence for the application of cold treatment to low-back pain is even more 
limited, with only three poor quality studies located. No conclusions can be drawn 
about the use of cold for low-back pain" 

• Bed rest is rarely recommended as it can exacerbate symptoms, and when 
necessary is usually limited to one or two days. Prolonged bed rest or inactivity is 
actually counterproductive, as the resulting stiffness leads to more pain. 

• Electrotherapy, such as a transcutaneous electrical nerve stimulation (TENS) has 
been proposed. Two randomized controlled trials found conflicting results. This 
has led the Cochrane Collaboration to conclude that there is inconsistent evidence 
to support use of TENS. In addition, spinal cord stimulation, where an electrical 
device is used to interrupt the pain signals being sent to the brain and has been 
studied for various underlying causes of back pain. 

• Inversion therapy is useful for temporary back relief due to the traction method or 
spreading of the vertebrae through (in this case) gravity. The patient hangs in an 
upside down position for a period of time from ankles or knees until this 
separation occurs. The effect can be achieved without a complete vertical hang 
(90 degree) and noticeable benefits can be observed at angles as low as 10 to 45 
degrees. 

• Ultrasound has been shown not to be beneficial and has fallen out of favor. 

Pregnancy 

About 50% of women experience low back pain during pregnancy. Back pain in 
pregnancy may be severe enough to cause significant pain and disability and pre-dispose 
patients to back pain in a following pregnancy. No significant increased risk of back pain 
with pregnancy has been found with respect to maternal weight gain, exercise, work 
satisfaction, or pregnancy outcome factors such as birth weight, birth length, and Apgar 
scores. 

Biomechanical factors of pregnancy that are shown to be associated with low back pain 
of pregnancy include abdominal sagittal and transverse diameter and the depth of lumbar 
lordosis. Typical factors aggravating the back pain of pregnancy include standing, sitting, 
forward bending, lifting, and walking. Back pain in pregnancy may also be characterized 
by pain radiating into the thigh and buttocks, night-time pain severe enough to wake the 
patient, pain that is increased during the night-time, or pain that is increased during the 
day-time. The avoidance of high impact, weight-bearing activities and especially those 
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that asymmetrically load the involved structures such as: extensive twisting with lifting, 
single-leg stance postures, stair climbing, and repetitive motions at or near the end-ranges 
of back or hip motion can easen the pain. Direct bending to the ground without bending 
the knee causes severe impact on the lower back in pregnancy and in normal individuals, 
which leads to strain, especially in the lumbo-saccral region that in turn strains the 
multifidus. 
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Chapter 16 

Osteoarthritis 

 

 
Osteoarthritis 

 
ICD-10 M15.-M19., M47. 
ICD-9 715 
OMIM 165720 
DiseasesDB 9313 
MedlinePlus 000423 
eMedicine med/1682 orthoped/427 pmr/93 radio/492 
MeSH D010003 

Osteoarthritis (OA) also known as degenerative arthritis or degenerative joint 
disease, is a group of mechanical abnormalities involving degradation of joints, including 
articular cartilage and subchondral bone. Symptoms may include joint pain, tenderness, 
stiffness, locking, and sometimes an effusion. A variety of causes—hereditary, 
developmental, metabolic, and mechanical—may initiate processes leading to loss of 
cartilage. When bone surfaces become less well protected by cartilage, bone may be 
exposed and damaged. As a result of decreased movement secondary to pain, regional 
muscles may atrophy, and ligaments may become more lax. 
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Treatment generally involves a combination of exercise, lifestyle modification and 
analgesics. If pain becomes debilitating joint replacement surgery may be used to 
improve the quality of life. OA is the most common form of arthritis, and the leading 
cause of chronic disability in the United States. It affects about 8 million people in the 
United Kingdom and nearly 27 million people in the United States. 

Classification 

Osteoarthritis can be classified into either primary or secondary depending on whether 
there is an identifiable underlying cause. 

Signs and symptoms 

 
 

Bouchard's nodes and Heberden's nodes may form in osteoarthritis 

The main symptom is pain, causing loss of ability and often stiffness. "Pain" is generally 
described as a sharp ache, or a burning sensation in the associate muscles and tendons. 
OA can cause a crackling noise (called "crepitus") when the affected joint is moved or 
touched, and patients may experience muscle spasm and contractions in the tendons. 
Occasionally, the joints may also be filled with fluid. Humid and cold weather increases 
the pain in many patients. 

OA commonly affects the hands, feet, spine, and the large weight bearing joints, such as 
the hips and knees, although in theory, any joint in the body can be affected. As OA 
progresses, the affected joints appear larger, are stiff and painful, and usually feel worse, 
the more they are used throughout the day, thus distinguishing it from rheumatoid 
arthritis. 
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In smaller joints, such as at the fingers, hard bony enlargements, called Heberden's nodes 
(on the distal interphalangeal joints) and/or Bouchard's nodes (on the proximal 
interphalangeal joints), may form, and though they are not necessarily painful, they do 
limit the movement of the fingers significantly. OA at the toes leads to the formation of 
bunions, rendering them red or swollen. Some people notice these physical changes 
before they experience any pain. 

OA is the most common cause of joint effusion, sometimes called water on the knee in 
lay terms, an accumulation of excess fluid in or around the knee joint. 

Causes 

Exercise, including running in the absence of injury, has not been found to increase one's 
risk of developing osteoarthritis. Some investigators believe that mechanical stress on 
joints underlies all osteoarthritis, with many and varied sources of mechanical stress, 
including misalignments of bones caused by congenital or pathogenic causes; mechanical 
injury; overweight; loss of strength in muscles supporting joints; and impairment of 
peripheral nerves, leading to sudden or uncoordinated movements that overstress joints. 

Primary 

 
 
Primary osteoarthritis of the left knee. Note the osteophytes, narrowing of the joint space 
(arrow), and increased subchondral bone density (arrow). 
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Primary osteoarthritis is a chronic degenerative disorder related to but not caused by 
aging, as there are people well into their nineties who have no clinical or functional signs 
of the disease. As a person ages, the water content of the cartilage decreases as a result of 
a reduced proteoglycan content, thus causing the cartilage to be less resilient. Without the 
protective effects of the proteoglycans, the collagen fibers of the cartilage can become 
susceptible to degradation and thus exacerbate the degeneration. Inflammation of the 
surrounding joint capsule can also occur, though often mild (compared to that which 
occurs in rheumatoid arthritis). This can happen as breakdown products from the 
cartilage are released into the synovial space, and the cells lining the joint attempt to 
remove them. New bone outgrowths, called "spurs" or osteophytes, can form on the 
margins of the joints, possibly in an attempt to improve the congruence of the articular 
cartilage surfaces. These bone changes, together with the inflammation, can be both 
painful and debilitating. 

A number of studies have shown that there is a greater prevalence of the disease between 
siblings and especially identical twins, indicating a hereditary basis. Up to 60% of OA 
cases are thought to result from genetic factors. 

Both primary generalized nodal OA and erosive OA (EOA. also called inflammatory 
OA) are sub-sets of primary OA. EOA is a much less common, and more aggressive 
inflammatory form of OA which often affects the DIPs and has characteristic changes on 
X-Ray. 

Secondary 

This type of OA is caused by other factors but the resulting pathology is the same as for 
primary OA: 

• Congenital disorders of joints 
• Diabetes. 
• Inflammatory diseases (such as Perthes' disease), (Lyme disease), and all chronic 

forms of arthritis (e.g. costochondritis, gout, and rheumatoid arthritis). In gout, 
uric acid crystals cause the cartilage to degenerate at a faster pace. 

• Injury to joints, as a result of an accident or orthodontic operations. 
• Septic arthritis (infection of a joint ) 
• Ligamentous deterioration or instability may be a factor. 
• Marfan syndrome 
• Obesity 
• Alkaptonuria 
• Hemochromatosis and Wilson's disease 

Diagnosis 

Diagnosis is made with reasonable certainty based on history and clinical examination. 
X-rays may confirm the diagnosis. The typical changes seen on X-ray include: joint space 
narrowing, subchondral sclerosis (increased bony formation around the joint), 
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subchondral cyst formation, and osteophytes. Plain films may not correlate with the 
findings on physical examination or with the degree of pain. Usually other imaging 
techniques are not necessary to clinically diagnose osteoarthritis. 

In 1990, the American College of Rheumatology, using data from a multi-center study, 
developed a set of criteria for the diagnosis of hand osteoarthritis based on hard tissue 
enlargement and swelling of certain joints. These criteria were found to be 92% sensitive 
and 98% specific for hand osteoarthritis versus other entities such as rheumatoid arthritis 
and spondyloarthropathies. 

Related pathologies whose names may be confused with osteoarthritis include pseudo-
arthrosis. This is derived from the Greek words pseudo, meaning "false", and arthrosis, 
meaning "joint." Radiographic diagnosis results in diagnosis of a fracture within a joint, 
which is not to be confused with osteoarthritis which is a degenerative pathology 
affecting a high incidence of distal phalangeal joints of female patients. 

Treatment 

Lifestyle modification (such as weight loss and exercise) and analgesics are the mainstay 
of treatment. Acetaminophen / paracetamol is used first line and NSAIDS are only 
recommended as add on therapy if pain relief is not sufficient. This is due to the relative 
greater safety of acetaminophen. 

Physical therapy 

Physical therapy has been shown to significantly improve function, decrease pain, and 
delay need for surgical intervention in advanced cases. Exercise prescribed by a physical 
therapist has been shown to be more effective than medications in treating osteoarthritis 
of the knee. Functional, gait, and balance training has been recommended to address 
impairments of proprioception, balance, and strength in individuals with lower extremity 
arthritis as these can contribute to higher falls in older individuals. Splinting of the thumb 
for OA of the base of the thumb leads to improvements after one year. 

Lifestyle modification 
Exercise 

For most people with OA, graded exercise should be the mainstay of their self-
management. Moderate exercise leads to improved functioning and decreased pain in 
people with osteoarthritis of the knee. 

Education 

For overweight people, weight loss may be an important factor. Patient education has 
been shown to be helpful in the self-management of arthritis. It decreases pain, improving 
function, reducing stiffness and fatigue, and reducing medical usage. A meta-analysis has 
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shown patient education can provide on average 20% more pain relief when compared to 
NSAIDs alone in patients with hip OA. 

Medication 
Analgesics 

Acetaminophen is the first line treatment for OA. For mild to moderate symptoms 
effectiveness is similar to NSAIDs, though for more severe symptoms NSAIDs may be 
more effective. Non-steroidal anti-inflammatory drugs (NSAID) such as ibuprofen while 
more effective in severe cases are associated with greater side effects such as 
gastrointestinal bleeding. Another class of NSAIDs, COX-2 selective inhibitors (such as 
celecoxib) are equally effective to NSAIDs but no safer in terms of side effects. They are 
however much more expensive. There are several NSAIDs available for topical use 
including diclofenac. They have less systemic side-effects and at least some therapeutic 
effect. While opioid analgesic such as morphine and fentanyl improve pain this benefit is 
outweighed by frequent adverse events and thus they should not routinely be used. 

Other 

Oral steroids are not recommended in the treatment of OA because of their modest 
benefit and high rate of adverse effects. Injection of glucocorticoids (such as 
hydrocortisone) leads to short term pain relief that may last between a few weeks and a 
few months. Topical capsaicin and joint injections of hyaluronic acid have not been 
found to lead to significant improvement. 

Tanezumab, a monoclonal antibody that binds and inhibits nerve growth factor, appears 
to relieve joint pain enough to improve function in people with osteoarthritis of the knee, 
according to research published online Sept. 29 in the New England Journal of Medicine. 
The FDA is reviewing the safety of tanezumab that could still emerge as an effective 
treatment for the pain of osteoarthritis. 

While electrostimulation techniques (NEST) have been used for twenty years to treat 
osteoarthritis in the knee, a Cochrane Review of studies determined that there is no 
evidence to show that it reduces pain or disability. 

Surgery 

If the above management is ineffective, joint replacement surgery or resurfacing may be 
required in advanced cases. Arthroscopic surgical intervention for osteoarthritis of the 
knee however has been found to be no better than placebo at relieving symptoms. 

Alternative medicine 

Many alternative medicines are purporting to decrease pain associated with arthritis, 
however there is no evidence supporting benefits for most alternative treatments 
including: vitamin A, C, and E, ginger, turmeric, omega-3 fatty acids, and chondroitin 
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sulfate, glucosamine and these are thus not recommended. Glucosamine was once 
believed to be effective however a recent analysis has found that it is no better than 
placebo.S-Adenosyl methionine may relieve pain similar to nonsteroidal anti-
inflammatory drugs. 

Acupuncture 

A Cochrane review found that while acupuncture leads to a statistically significant 
improvement in pain this improvement is small and of questionable clinical significance. 
Acupuncture does not seem to produce long-term benefits. 

Glucosamine 

Controversy surrounds glucosamine. A 2010 meta-analysis has found that it is no better 
than placebo. Some older reviews conclude that glucosamine sulfate was an effective 
treatment while some others have found it ineffective. A difference has been found 
between trials involving glucosamine sulfate and glucosamine hydrochloride, with 
glucosamine sulfate showing a benefit and glucosamine hydrochloride not. The OARSI 
recommends that glucosamine be discontinued if no effect is observed after six months. 

Epidemiology 

 
 
Disability-adjusted life year for osteoarthritis per 100,000 inhabitants in 2004.  
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Osteoarthritis affects nearly 27 million people in the United States, accounting for 25% of 
visits to primary care physicians, and half of all NSAID prescriptions. It is estimated that 
80% of the population have radiographic evidence of OA by age 65, although only 60% 
of those will have symptoms. In the United States, hospitalizations for osteoarthritis 
increased from 322,000 in 1993 to 735,000 in 2006. 

Etymology 

Osteoarthritis is derived from the Greek word "osteo", meaning "of the bone", "arthro", 
meaning "joint", and "itis", meaning inflammation, although the "itis" of osteo arthritis is 
somewhat of a misnomer—inflammation is not a conspicuous feature. 

 

Damaged cartilage in gross pathological specimen from sows. (a) cartilage erosion 
(b)cartilage ulceration (c)cartilage repair (d)osteophyte (bone spur) formation. 
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Histopathology of osteoarthrosis of a knee joint in an elderly female patient 
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Severe osteoarthritis and osteopenia of the carpel joint and 1st carpometacarpel joint 
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Chapter 17 

Psoriatic Arthritis 

 

 
Psoriatic arthritis 

 
Severe psoriatic arthritis of both feet and ankles. 

Note the changes to the nails. 
ICD-10 L40.5, M07. 
ICD-9 696.0 
MedlinePlus 000413 
eMedicine radio/578 
MeSH D015535 
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Magnetic resonance images of the fingers in psoriatic arthritis. Shown are T1-weighted 
(a) pre-contrast and (b) post-contrast coronal images. Enhancement of the synovial 
membrane at the third and fourth proximal interphalangeal (PIP) and distal 
interphalangeal (DIP) joints is seen, indicating active synovitis (inflammation of the 
synovial membrane; large arrows). There is joint space narrowing with bone proliferation 
at the third PIP joint and erosions are present at the fourth DIP joint (white circle). 
Extracapsular enhancement (small arrows) is seen medial to the third and fourth PIP 
joints, indicating probable enthesitis (inflammation of a tendon insertion). 
 

 
 
Sagittal magnetic resonance images of the ankle region in psoriatic arthritis. (a) Short tau 
inversion recovery (STIR) image, showing high signal intensity at the Achilles tendon 
insertion (enthesitis, thick arrow) and in the synovium of the ankle joint (synovitis, long 
thin arrow). Bone marrow oedema is seen at the tendon insertion (short thin arrow). (b,c) 
T1 weighted images of a different section of the same patient, before (panel b) and after 
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(panel c) intravenous contrast injection, confirm inflammation (large arrow) at the 
enthesis and reveal bone erosion at tendon insertion (short thin arrows). 

Psoriatic arthritis (also arthritis psoriatica, arthropathic psoriasis or psoriatic 
arthropathy) is a type of inflammatory arthritis:427-436:194 that, according to the National 
Psoriasis Foundation, affects around 10-30% of people suffering from the chronic skin 
condition psoriasis. Psoriatic arthritis is said to be a seronegative spondyloarthropathy 
and therefore occurs more commonly in patients with tissue type HLA-B27. Treatment of 
psoriatic arthritis is similar to that of rheumatoid arthritis. More than 80% of patients with 
psoriatic arthritis will have psoriatic nail lesions characterised by pitting of the nails, or 
more extremely, loss of the nail itself (onycholysis). 

Psoriatic arthritis can develop at any age, however on average it tends to appear about 10 
years after the first signs of psoriasis. For the majority of people this is between the ages 
of 30 and 50, but it can also affect children. Men and women are equally affected by this 
condition. In about one in seven cases the arthritis symptoms may occur before any skin 
involvement. 

Presentation 

As well as causing joint inflammation, psoriatic arthritis can cause tendinitis and a 
sausage-like swelling of the digits known as dactylitis. Radiology will give the 
appearance of "fluffy, new" bone. 

Causes 

The exact causes are not yet known, but several genetic associations have been identified. 

Types of psoriatic arthritis 

There are five main types of psoriatic arthritis: 

• Asymmetric: This type affects around 70% of patients and is generally mild. This 
type does not occur in the same joints on both sides of the body and usually only 
involves fewer than 3 joints. 

• Symmetric: This type accounts for around 25% of cases, and affects joints on 
both sides of the body simultaneously. This type is most similar to rheumatoid 
arthritis and is disabling in around 50% of all cases. 

• Arthritis mutilans (M07.1): Affects less than 5% of patients and is a severe, 
deforming and destructive arthritis. This condition can progress over months or 
years causing severe joint damage. Arthritis mutilans has also be called chronic 
absorptive arthritis, and may be seen in rheumatoid arthritis as well. 
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• Spondylitis (M07.2): This type is characterised by stiffness of the spine or neck, 
but can also affect the hands and feet, in a similar fashion to symmetric arthritis. 

• Distal interphalangeal predominant (M07.0): This type of psoriatic arthritis is 
found in about 5% of patients, and is characterised by inflammation and stiffness 
in the joints nearest to the ends of the fingers and toes. Nail changes are often 
marked. 

Treatments 

The underlying process in psoriatic arthritis is inflammation, therefore treatments are 
directed at reducing and controlling inflammation. First line medications are NSAIDs 
such as ibuprofen and naproxen followed by more potent NSAIDs like diclofenac, 
indomethacin, and etodolac. 

Other treatment options for this disease include joint injections with corticosteroids - this 
is only practical if a few joints are affected. 

If acceptable control is not achieved using NSAIDs or joint injections then second line 
treatments with immunosuppressants such as methotrexate or leflunomide are added to 
the treatment regimen. An advantage of immunosuppressive treatment is that it also treats 
the psoriasis in addition to the arthropathy. 

Recently, a new class of therapeutics developed using recombinant DNA technology 
called TNF-α inhibitors have become available, for example, infliximab, etanercept, 
golimumab, certolizumab pegol and adalimumab. These are becoming increasingly 
commonly used but are usually reserved for the most severe cases. As more is learned 
regarding the long-term safety of these biologic agents there is a trend toward earlier use 
to prevent irreversible joint destruction. 

In psoriatic arthritis patients with severe joint damage orthopedic surgery may be 
implemented to correct joint destruction, usually with use of a joint replacement. Surgery 
is effective for pain alleviation, correcting joint disfigurement, and reinforcing joint 
usefulness and strength. 
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Magnetic resonance image of the index finger in psoriatic arthritis (mutilans form). 
Shown is a T2 weighted fat suppressed sagittal image. Focal increased signal (probable 
erosion) is seen at the base of the middle phalanx (long thin arrow). There is synovitis at 
the proximal interphalangeal joint (long thick arrow) plus increased signal in the 
overlying soft tissues indicating oedema (short thick arrow). There is also diffuse bone 
oedema (short thin arrows) involving the head of the proximal phalanx and extending 
distally down the shaft. 
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Magnetic resonance images of the fingers in psoriatic arthritis. Shown are T1 weighted 
axial (a) pre-contrast and (b) post-contrast images exhibiting dactylitis due to flexor 
tenosynovitis at the second finger with enhancement and thickening of the tendon sheath 
(large arrow). Synovitis is seen in the fourth proximal interphalangeal joint (small arrow). 
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(a) T1-weighted and (b) short tau inversion recovery (STIR) magnetic resonance images 
of lumbar and lower thoracic spine in psoriatic arthritis. Signs of active inflammation are 
seen at several levels (arrows). In particular, anterior spondylitis is seen at level L1/L2 
and an inflammatory Andersson lesion at the upper vertebral endplate of L3. 
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Magnetic resonance images of sacroiliac joints. Shown are T1-weighted semi-coronal 
magnetic resonance images through the sacroiliac joints (a) before and (b) after 
intravenous contrast injection. Enhancement is seen at the right sacroiliac joint (arrow, 
left side of image), indicating active sacroiliitis. 
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Chapter 18 

Rheumatic Fever 

 

 
Rheumatic fever 

 
Streptococcus pyogenes bacteria, Pappenheim's stain 

ICD-10 I00.-I02. 
ICD-9 390–392 
DiseasesDB 11487 
MedlinePlus 003940 
eMedicine med/3435 med/2922 emerg/509 ped/2006 
MeSH D012213 

Rheumatic fever is an inflammatory disease that occurs following a Group A 
streptococcal infection, (such as strep throat or scarlet fever). Believed to be caused by 
antibody cross-reactivity that can involve the heart, joints, skin, and brain, the illness 
typically develops two to three weeks after a streptococcal infection. Acute rheumatic 
fever commonly appears in children between the ages of 5 and 17, with only 20% of first-
time attacks occurring in adults. The illness is so named because of its similarity in 
presentation to rheumatism. 
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Diagnosis 

 
 
Rheumatic heart disease at autopsy with characteristic findings (thickened mitral valve, 
thickened chordae tendineae, hypertrophied left ventricular myocardium). 

Modified Jones criteria were first published in 1944 by T. Duckett Jones, MD. They have 
been periodically revised by the American Heart Association in collaboration with other 
groups. According to revised Jones criteria, the diagnosis of rheumatic fever can be made 
when two of the major criteria, or one major criterion plus two minor criteria, are present 
along with evidence of streptococcal infection. Exceptions are chorea and indolent 
carditis, each of which by itself can indicate rheumatic fever. 

Major criteria 

• Migratory polyarthritis: a temporary migrating inflammation of the large joints, 
usually starting in the legs and migrating upwards. 

• Carditis: inflammation of the heart muscle which can manifest as congestive heart 
failure with shortness of breath, pericarditis with a rub, or a new heart murmur. 

• Subcutaneous nodules: painless, firm collections of collagen fibers over bones or 
tendons. They commonly appear on the back of the wrist, the outside elbow, and 
the front of the knees. 

• Erythema marginatum: a long lasting rash that begins on the trunk or arms as 
macules and spreads outward to form a snake like ring while clearing in the 
middle. This rash never starts on the face and it is made worse with heat. 
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• Sydenham's chorea (St. Vitus' dance): a characteristic series of rapid movements 
without purpose of the face and arms. This can occur very late in the disease. 

Minor criteria 

• Fever 
• Arthralgia: Joint pain without swelling (Cannot be included if Polyarthritis is 

present as a major symptom) 
• Raised erythrocyte sedimentation rate or C reactive protein 
• Leukocytosis 
• ECG showing features of heart block, such as a prolonged PR interval (Cannot be 

included if Cariditis is present as a major symptom) 
• Supporting evidence of streptococcal infection: elevated or rising antistreptolysin 

O titre or DNAase. 
• Previous episode of rheumatic fever or inactive heart disease 

Other signs and symptoms 

• Abdominal pain 
• Nose bleeds 

Pathophysiology 

 
 

Pathophysiology of rheumatic heart disease 

Rheumatic fever is a systemic disease affecting the peri-arteriolar connective tissue and 
can occur after an untreated Group A Beta hemolytic streptococcal pharyngeal infection. 
It is believed to be caused by antibody cross-reactivity. This cross-reactivity is a Type II 
hypersensitivity reaction and is termed molecular mimicry. Usually, self reactive B cells 
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remain anergic in the periphery without T cell co-stimulation. During a Streptococcus 
infection, mature antigen presenting cells such as B cells present the bacterial antigen to 
CD4-T cells which differentiate into helper T2 cells. Helper T2 cells subsequently activate 
the B cells to become plasma cells and induce the production of antibodies against the 
cell wall of Streptococcus. However the antibodies may also react against the 
myocardium and joints, producing the symptoms of rheumatic fever. 

Group A streptococcus pyogenes has a cell wall composed of branched polymers which 
sometimes contain M protein that are highly antigenic. The antibodies which the immune 
system generates against the M protein may cross react with cardiac myofiber protein 
myosin,heart muscle glycogen and smooth muscle cells of arteries, inducing cytokine 
release and tissue destruction. However, the only proven cross reaction is with 
perivascular connective tissue. This inflammation occurs through direct attachment of 
complement and Fc receptor-mediated recruitment of neutrophils and macrophages. 
Characteristic Aschoff bodies, composed of swollen eosinophilic collagen surrounded by 
lymphocytes and macrophages can be seen on light microscopy. The larger macrophages 
may become Aschoff giant cells. Acute rheumatic valvular lesions may also involve a 
cell-mediated immunity reaction as these lesions predominantly contain T-helper cells 
and macrophages. 

In acute rheumatic fever, these lesions can be found in any layer of the heart and is hence 
called pancarditis. The inflammation may cause a serofibrinous pericardial exudates 
described as "bread-and-butter" pericarditis, which usually resolves without sequelae. 
Involvement of the endocardium typically results in fibrinoid necrosis and verrucae 
formation along the lines of closure of the left-sided heart valves. Warty projections arise 
from the deposition, while subendothelial lesions may induce irregular thickenings called 
MacCallum plaques. 

Chronic rheumatic heart disease is characterized by repeated inflammation with fibrinous 
resolution. The cardinal anatomic changes of the valve include leaflet thickening, 
commissural fusion and shortening and thickening of the tendinous cords. 

Prevention 

Prevention of recurrence is achieved by eradicating the acute infection and prophylaxis 
with antibiotics. The American Heart Association recommends daily or monthly 
prophylaxis continue long-term, perhaps for life. 

Treatment 

The management of acute rheumatic fever is geared toward the reduction of inflammation 
with anti-inflammatory medications such as aspirin or corticosteroids. Individuals with 
positive cultures for strep throat should also be treated with antibiotics. Aspirin is the 
drug of choice and should be given at high doses of 100 mg/kg/day. One should watch 
for side effects like gastritis and salicylate poisoning. In children and teenagers, the use of 
aspirin and aspirin-containing products can be associated with Reye's syndrome, a serious 
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and potentially deadly condition. The risks, benefits and alternative treatments must 
always be considered when administering aspirin and aspirin-containing products in 
children and teenagers. Ibuprofen for pain and discomfort and corticosteroids for 
moderate to severe inflammatory reactions manifested by rheumatic fever should be 
considered in children and teenagers. Steroids are reserved for cases where there is 
evidence of involvement of heart. The use of steroids may prevent further scarring of 
tissue and may prevent development of sequelae such as mitral stenosis. Monthly 
injections of longacting penicillin must be given for a period of five years in patients 
having one attack of rheumatic fever. If there is evidence of carditis, the length of 
Penidure therapy may be up to 40 years. Another important cornerstone in treating 
rheumatic fever includes the continual use of low-dose antibiotics (such as penicillin, 
sulfadiazine, or erythromycin) to prevent recurrence. 

Infection 

Patients with positive cultures for Streptococcus pyogenes should be treated with 
penicillin as long as allergy is not present. This treatment will not alter the course of the 
acute disease. 

The most appropriate treatment stated in the Oxford Handbook of Clinical Medicine for 
rheumatic fever is benzylpenicillin. 

Inflammation 

Patients with significant symptoms may require corticosteroids. Salicylates are useful for 
pain. 

Heart failure 

Some patients develop significant carditis which manifests as congestive heart failure. 
This requires the usual treatment for heart failure: diuretics and digoxin. Unlike normal 
heart failure, rheumatic heart failure responds well to corticosteroids. 
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Epidemiology 

 
 
Disability-adjusted life year for rheumatic heart disease per 100,000 inhabitants in 2004.  
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Rheumatic fever is common worldwide and responsible for many cases of damaged heart 
valves. In Western countries, it became fairly rare since the 1960s, probably due to 
widespread use of antibiotics to treat streptococcus infections. While it is far less 
common in the United States since the beginning of the 20th century, there have been a 
few outbreaks since the 1980s. Although the disease seldom occurs, it is serious and has a 
mortality of 2–5%. 

Rheumatic fever primarily affects children between ages 5 and 17 years and occurs 
approximately 20 days after strep throat. In up to a third of cases, the underlying strep 
infection may not have caused any symptoms. 

The rate of development of rheumatic fever in individuals with untreated strep infection 
is estimated to be 3%. The incidence of recurrence with a subsequent untreated infection 
is substantially greater (about 50%). The rate of development is far lower in individuals 
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who have received antibiotic treatment. Persons who have suffered a case of rheumatic 
fever have a tendency to develop flare-ups with repeated strep infections. 

The recurrence of rheumatic fever is relatively common in the absence of maintenance of 
low dose antibiotics, especially during the first three to five years after the first episode. 
Heart complications may be long-term and severe, particularly if valves are involved. 

Survivors of Rheumatic fever often have to take penicillin to prevent streptococcal 
infection which could possibly lead to another case of Rheumatic fever that could prove 
fatal. 
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Chapter 19 

Rheumatoid Arthritis 

 

 
Rheumatoid arthritis 

 
A hand affected by rheumatoid arthritis 

ICD-10 M05.-M06. 
ICD-9 714 
OMIM 180300 
DiseasesDB 11506 
MedlinePlus 000431 

eMedicine 
article/331715 article/1266195 
article/305417 article/401271 
article/335186 article/808419 

MeSH D001172 

Rheumatoid arthritis (RA) is a chronic, systemic inflammatory disorder that may affect 
many tissues and organs, but principally attacks synovial joints. The process produces an 
inflammatory response of the synovium (synovitis) secondary to hyperplasia of synovial 
cells, excess synovial fluid, and the development of pannus in the synovium. The 
pathology of the disease process often leads to the destruction of articular cartilage and 
ankylosis of the joints. Rheumatoid arthritis can also produce diffuse inflammation in the 
lungs, pericardium, pleura, and sclera, and also nodular lesions, most common in 
subcutaneous tissue. Although the cause of rheumatoid arthritis is unknown, 
autoimmunity plays a pivotal role in both its chronicity and progression, and RA is 
considered a systemic autoimmune disease. 
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About 1% of the world's population is afflicted by rheumatoid arthritis, women three 
times more often than men. Onset is most frequent between the ages of 40 and 50, but 
people of any age can be affected. It can be a disabling and painful condition, which can 
lead to substantial loss of functioning and mobility if not adequately treated. It is a 
clinical diagnosis made on the basis of symptoms, physical exam, radiographs (X-rays) 
and labs, although the American College of Rheumatology (ACR) and the European 
League Against Rheumatism (EULAR) publish diagnostic guidelines. Diagnosis and 
long-term management are typically performed by a rheumatologist, an expert in auto-
immune diseases. 

Various treatments are available. Non-pharmacological treatment includes physical 
therapy, orthoses, occupational therapy and nutritional therapy but do not stop 
progression of joint destruction. Analgesia (painkillers) and anti-inflammatory drugs, 
including steroids, are used to suppress the symptoms, while disease-modifying 
antirheumatic drugs (DMARDs) are required to inhibit or halt the underlying immune 
process and prevent long-term damage. In recent times, the newer group of biologics has 
increased treatment options. 

The name is based on the term "rheumatic fever", an illness which includes joint pain and 
is derived from the Greek word ῥεύμα-rheuma (nom.), ῥεύματος-rheumatos (gen.) ("flow, 
current"). The suffix -oid ("resembling") gives the translation as joint inflammation that 
resembles rheumatic fever. The first recognized description of rheumatoid arthritis was 
made in 1800 by Dr Augustin Jacob Landré-Beauvais (1772–1840) of Paris. 

Signs and symptoms 

While rheumatoid arthritis primarily affects joints, problems involving other organs of 
the body are known to occur. Extra-articular ("outside the joints") manifestations other 
than anemia (which is very common) are clinically evident in about 15–25% of 
individuals with rheumatoid arthritis. It can be difficult to determine whether disease 
manifestations are directly caused by the rheumatoid process itself, or from side effects of 
the medications commonly used to treat it – for example, lung fibrosis from methotrexate 
or osteoporosis from corticosteroids. 
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Joints 

 
 

A diagram showing how rheumatoid arthritis affects a joint 

The arthritis of joints known as synovitis is inflammation of the synovial membrane that 
lines joints and tendon sheaths. Joints become swollen, tender and warm, and stiffness 
limits their movement. With time RA nearly always affects multiple joints (it is a 
polyarthritis), most commonly small joints of the hands, feet and cervical spine, but 
larger joints like the shoulder and knee can also be involved. Synovitis can lead to 
tethering of tissue with loss of movement and erosion of the joint surface causing 
deformity and loss of function. 

Rheumatoid arthritis typically manifests with signs of inflammation, with the affected 
joints being swollen, warm, painful and stiff, particularly early in the morning on waking 
or following prolonged inactivity. Increased stiffness early in the morning is often a 
prominent feature of the disease and typically lasts for more than an hour. Gentle 
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movements may relieve symptoms in early stages of the disease. These signs help 
distinguish rheumatoid from non-inflammatory problems of the joints, often referred to as 
osteoarthritis or "wear-and-tear" arthritis. In arthritis of non-inflammatory causes, signs 
of inflammation and early morning stiffness are less prominent with stiffness typically 
less than 1 hour, and movements induce pain caused by mechanical arthritis. In RA, the 
joints are often affected in a fairly symmetrical fashion, although this is not specific, and 
the initial presentation may be asymmetrical. 

As the pathology progresses the inflammatory activity leads to tendon tethering and 
erosion and destruction of the joint surface, which impairs range of movement and leads 
to deformity. The fingers may suffer from almost any deformity depending on which 
joints are most involved. Medical students are taught to learn names for specific 
deformities, such as ulnar deviation, boutonniere deformity, swan neck deformity and "Z-
thumb," but these are of no more significance to diagnosis or disability than other 
variants, since they occur in osteoarthritis as well. "Z-thumb" or "Z-deformity" consists 
of hyperextension of the interphalangeal joint, fixed flexion and subluxation of the 
metacarpophalangeal joint and gives a "Z" appearance to the thumb. 

Skin 

The rheumatoid nodule, which is often subcutaneous, is the cutaneous feature most 
characteristic of rheumatoid arthritis. The initial pathologic process in nodule formation 
is unknown but may be essentially the same as the synovitis, since similar structural 
features occur in both. The nodule has a central area of fibrinoid necrosis that may be 
fissured and which corresponds to the fibrin-rich necrotic material found in and around 
an affected synovial space. Surrounding the necrosis is a layer of palisading macrophages 
and fibroblasts, corresponding to the intimal layer in synovium and a cuff of connective 
tissue containing clusters of lymphocytes and plasma cells, corresponding to the 
subintimal zone in synovitis. The typical rheumatoid nodule may be a few millimetres to 
a few centimetres in diameter and is usually found over bony prominences, such as the 
olecranon, the calcaneal tuberosity, the metacarpophalangeal joint, or other areas that 
sustain repeated mechanical stress. Nodules are associated with a positive RF 
(rheumatoid factor) titer and severe erosive arthritis. Rarely, these can occur in internal 
organs or at diverse sites on the body. 

Several forms of vasculitis occur in rheumatoid arthritis. A benign form occurs as 
microinfarcts around the nailfolds. More severe forms include livedo reticularis, which is 
a network (reticulum) of erythematous to purplish discoloration of the skin caused by the 
presence of an obliterative cutaneous capillaropathy. 

Other, rather rare, skin associated symptoms include: 

• pyoderma gangrenosum, a necrotizing, ulcerative, noninfectious neutrophilic 
dermatosis. 

• Sweet's syndrome, a neutrophilic dermatosis usually associated with 
myeloproliferative disorders 
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• drug reactions 
• erythema nodosum 
• lobular panniculitis 
• atrophy of digital skin 
• palmar erythema 
• diffuse thinning (rice paper skin), and skin fragility (often worsened by 

corticosteroid use). 

Lungs 

Fibrosis of the lungs is a recognized response to rheumatoid disease. It is also a rare but 
well recognized consequence of therapy (for example with methotrexate and 
leflunomide). Caplan's syndrome describes lung nodules in individuals with rheumatoid 
arthritis and additional exposure to coal dust. Pleural effusions are also associated with 
rheumatoid arthritis. Another complication of RA is Rheumatoid Lung Disease. It is 
estimated that about one quarter of Americans with RA develop Rheumatoid Lung 
Disease. 

Kidneys 

Renal amyloidosis can occur as a consequence of chronic inflammation. Rheumatoid 
arthritis may affect the kidney glomerulus directly through a vasculopathy or a mesangial 
infiltrate but this is less well documented. Treatment with Penicillamine and gold salts 
are recognized causes of membranous nephropathy. 

Heart and blood vessels 

People with rheumatoid arthritis are more prone to atherosclerosis, and risk of myocardial 
infarction (heart attack) and stroke is markedly increased. Other possible complications 
that may arise include: pericarditis, endocarditis, left ventricular failure, valvulitis and 
fibrosis. Many people with rheumatoid arthritis do not experience the same chest pain 
that others feel when they have angina or myocardial infarction. To reduce cardiovascular 
risk, it is crucial to maintain optimal control of the inflammation caused by rheumatoid 
arthritis (which may be involved in causing the cardiovascular risk), and to use exercise 
and medications appropriately to reduce other cardiovascular risk factors such as blood 
lipids and blood pressure. Doctors who treat rheumatoid arthritis patients should be 
sensitive to cardiovascular risk when prescribing anti-inflammatory medications, and 
may want to consider prescribing routine use of low doses of aspirin if the 
gastrointestinal effects are tolerable. 

Other 
Ocular 

The eye is directly affected in the form of episcleritis which when severe can very 
rarely progress to perforating scleromalacia. Rather more common is the indirect 
effect of keratoconjunctivitis sicca, which is a dryness of eyes and mouth caused 
by lymphocyte infiltration of lacrimal and salivary glands. When severe, dryness 
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of the cornea can lead to keratitis and loss of vision. Preventive treatment of 
severe dryness with measures such as nasolacrimal duct occlusion is important. 

Hepatic 
Cytokine production in joints and/or hepatic Kupffer cells leads to increased 
activity of hepatocytes with increased production of acute-phase proteins, such as 
C-reactive protein, and increased release of enzymes such as alkaline phosphatase 
into the blood. In Felty's syndrome, Kuppfer cell activation is so marked that the 
resulting increase in hepatocyte activity is associated with nodular hyperplasia of 
the liver, which may be palpably enlarged. Although Kupffer cells are within the 
hepatic parenchyma, they are separate from hepatocytes. As a result there is little 
or no microscopic evidence of hepatitis (immune-mediated destruction of 
hepatocytes). Hepatic involvement in RA is essentially asymptomatic. 

Hematological 
Anemia is by far the most common abnormality of the blood cells. Rheumatoid 
arthritis may cause a warm autoimmune hemolytic anemia. The red cells are of 
normal size and colour (normocytic and normochromic). A low white blood cell 
count (neutropenia) usually only occurs in patients with Felty's syndrome with an 
enlarged liver and spleen. The mechanism of neutropenia is complex. An 
increased platelet count (thrombocytosis) occurs when inflammation is 
uncontrolled, as does the anemia. 

Neurological 
Peripheral neuropathy and mononeuritis multiplex may occur. The most common 
problem is carpal tunnel syndrome caused by compression of the median nerve by 
swelling around the wrist. Atlanto-axial subluxation can occur, owing to erosion 
of the odontoid process and or/transverse ligaments in the cervical spine's 
connection to the skull. Such an erosion (>3mm) can give rise to vertebrae 
slipping over one another and compressing the spinal cord. Clumsiness is initially 
experienced, but without due care this can progress to quadriplegia. 

Constitutional symptoms 
Constitutional symptoms including fatigue, low grade fever, malaise, morning 
stiffness, loss of appetite and loss of weight are common systemic manifestations 
seen in patients with active rheumatoid arthritis. 

Osteoporosis 
Local osteoporosis occurs in RA around inflamed joints. It is postulated to be 
partially caused by inflammatory cytokines. More general osteoporosis is 
probably contributed to by immobility, systemic cytokine effects, local cytokine 
release in bone marrow and corticosteroid therapy. 

Lymphoma 
The incidence of lymphoma is increased in RA, although it is still uncommon. 
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Diagnosis 

Imaging 

 
 

X-ray of the hand in rheumatoid arthritis 
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Appearance of synovial fluid from a joint with inflammatory arthritis 
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Signs of destruction and inflammation on ultrasonography and magnetic resonance 
imaging in the second metacarpophalangeal joint in established rheumatoid arthritis. Thin 
arrows indicate an erosive change; thick arrows indicate synovitis. Ultrasonography (left 
side of image) in the (a) longitudinal and (b) the transverse planes shows both signs of 
destruction and inflammation. Axial T1-weighted magnetic resonance images were 
obtained (c) before and (d) after contrast administration, also demonstrating synovitis. 
Additionally, a coronal T1-weighted magnetic resonance image (e) before contrast 
administration visualizes the same bone erosion as shown in panels c and d. 

X-rays of the hands and feet are generally performed in people with a polyarthritis. In 
rheumatoid arthritis, there may be no changes in the early stages of the disease, or the x-
ray may demonstrate juxta-articular osteopenia, soft tissue swelling and loss of joint 
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space. As the disease advances, there may be bony erosions and subluxation. X-rays of 
other joints may be taken if symptoms of pain or swelling occur in those joints. 

Other medical imaging techniques such as magnetic resonance imaging (MRI) and 
ultrasound are also used in rheumatoid arthritis. 

There have been technical advances in ultrasonography. High-frequency transducers 
(10 MHz or higher) have improved the spatial resolution of ultrasound images; these 
images can depict 20% more erosions than conventional radiography. Also, color 
Doppler and power Doppler ultrasound, which show vascular signals of active synovitis 
depending on the degree of inflammation, are useful in assessing synovial inflammation. 
This is important, since in the early stages of rheumatoid arthritis, the synovium is 
primarily affected, and synovitis seems to be the best predictive marker of future joint 
damage. 

Blood tests 

When RA is clinically suspected, immunological studies are required, such as testing for 
the presence of rheumatoid factor (RF, a non-specific antibody). A negative RF does not 
rule out RA; rather, the arthritis is called seronegative. This is the case in about 15% of 
patients. During the first year of illness, rheumatoid factor is more likely to be negative 
with some individuals converting to seropositive status over time. RF is also seen in other 
illnesses, for example Sjögren's syndrome, Hepatitis C, chronic infections and in 
approximately 10% of the healthy population, therefore the test is not very specific. 

Because of this low specificity, new serological tests have been developed, which test for 
the presence of the anti-citrullinated protein antibodies (ACPAs) or anti-CCP. Like RF, 
these tests are positive in only a proportion (67%) of all RA cases, but are rarely positive 
if RA is not present, giving it a specificity of around 95%. As with RF, there is evidence 
for ACPAs being present in many cases even before onset of clinical disease. 

The most common tests for ACPAs are the anti-CCP (cyclic citrullinated peptide) test 
and the Anti-MCV assay (antibodies against mutated citrullinated Vimentin). Recently a 
serological point-of-care test (POCT) for the early detection of RA has been developed. 
This assay combines the detection of rheumatoid factor and anti-MCV for diagnosis of 
rheumatoid arthritis and shows a sensitivity of 72% and specificity of 99.7%. 

Also, several other blood tests are usually done to allow for other causes of arthritis, such 
as lupus erythematosus. The erythrocyte sedimentation rate (ESR), C-reactive protein, 
full blood count, renal function, liver enzymes and other immunological tests (e.g., 
antinuclear antibody/ANA) are all performed at this stage. Elevated ferritin levels can 
reveal hemochromatosis, a mimic RA, or be a sign of Still's disease, a seronegative, 
usually juvenile, variant of rheumatoid. 
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Criteria 

In 2010 the 2010 ACR / EULAR Rheumatoid Arthritis Classification Criteria were 
introduced. These new classification criteria overruled the "old" ACR criteria of 1987 and 
are adapted for early RA diagnosis. The "new" classification criteria, jointly published by 
the American College of Rheumatology (ACR) and the European League Against 
Rheumatism (EULAR) establish a point value between 0 and 10. Every patient with a 
point total of 6 or higher is unequivocally classified as an RA patient, provided he has 
synovitis in at least one joint and given that there is no other diagnosis better explaining 
the synovitis. Four areas are covered in the diagnosis: 

• joint involvement – depending on the type and number of joints: up to 5 points 
• serological parameters – including the rheumatoid factors as well as ACPA – 

"ACPA" stands for "anti-citrullinated protein antibody": up to 3 points depending 
on titre level 

• acute phase reactants: 1 point for elevated erythrocyte sedimentation rate, ESR, or 
elevated CRP value (c-reactive protein) 

• duration of arthritis: 1 point for symptoms lasting six weeks or longer 

The new criteria accommodate to the growing understanding of rheumatoid arthritis and 
the improvements in diagnosing RA and disease treatment. In the "new" criteria serology 
and autoimmune diagnostics carries major weight, as ACPA detection is appropriate to 
diagnose the disease in an early state, before joints destructions occur. Destruction of the 
joints viewed in radiological images was a significant point of the ACR criteria from 
1987. This criterion no longer is regarded to be relevant, as this is just the type of damage 
that treatment is meant to avoid. 

The criteria are not intended for the diagnosis for routine clinical care; they were 
primarily intended to categorize research (classification criteria). In clinical practice, the 
following criteria apply: 

• two or more swollen joints 
• morning stiffness lasting more than one hour for at least six weeks 
• the detection of rheumatoid factors or autoantibodies against ACPA such as 

autoantibodies to mutated citrullinated vimentin can confirm the suspicion of 
rheumatoid arthritis. A negative autoantibody result does not exclude a diagnosis 
of RA. 

Differential diagnoses 

Several other medical conditions can resemble RA, and usually need to be distinguished 
from it at the time of diagnosis: 

• Crystal induced arthritis (gout, and pseudogout) – usually involves particular 
joints and can be distinguished with aspiration of joint fluid if in doubt 

• Osteoarthritis – distinguished with X-rays of the affected joints and blood tests 
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• Systemic lupus erythematosus (SLE) – distinguished by specific clinical 
symptoms and blood tests (antibodies against double-stranded DNA) 

• One of the several types of psoriatic arthritis resembles RA – nail changes and 
skin symptoms distinguish between them 

• Lyme disease causes erosive arthritis and may closely resemble RA – it may be 
distinguished by blood test in endemic areas 

• Reactive arthritis (previously Reiter's disease) – asymmetrically involves heel, 
sacroiliac joints, and large joints of the leg. It is usually associated with urethritis, 
conjunctivitis, iritis, painless buccal ulcers, and keratoderma blennorrhagica. 

• Ankylosing spondylitis – this involves the spine and is usually diagnosed in 
males, although a RA-like symmetrical small-joint polyarthritis may occur in the 
context of this condition. 

• Hepatitis C – RA-like symmetrical small-joint polyarthritis may occur in the 
context of this condition. Hepatitis C may also induce Rheumatoid Factor auto-
antibodies 

Rarer causes that usually behave differently but may cause joint pains: 

• Sarcoidosis, amyloidosis, and Whipple's disease can also resemble RA. 
• Hemochromatosis may cause hand joint arthritis. 
• Acute rheumatic fever can be differentiated from RA by a migratory pattern of 

joint involvement and evidence of antecedent streptococcal infection. Bacterial 
arthritis (such as streptococcus) is usually asymmetric, while RA usually involves 
both sides of the body symmetrically. 

• Gonococcal arthritis (another bacterial arthritis) is also initially migratory and can 
involve tendons around the wrists and ankles. 

Pathophysiology and causes 

Rheumatoid arthritis is a form of autoimmunity, the causes of which are still 
incompletely known. It is a systemic (whole body) disorder principally affecting synovial 
tissues. 

The key pieces of evidence relating to pathogenesis are: 

1. A genetic link with HLA-DR4 and related allotypes of MHC Class II and the T cell-
associated protein PTPN22. 

2. A link with cigarette smoking that appears to be causal. 

3. A remarkable deceleration of disease progression in many cases by blockade of the 
cytokine TNF (alpha). 

4. A similar dramatic response in many cases to depletion of B lymphocytes, but no 
comparable response to depletion of T lymphocytes. 
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5. A more or less random pattern of whether and when predisposed individuals are 
affected. 

6. The presence of autoantibodies to IgGFc, known as rheumatoid factors (RF), and 
antibodies to citrullinated peptides (ACPA). 

These data suggest that the disease involves abnormal B cell–T cell interaction, with 
presentation of antigens by B cells to T cells via HLA-DR eliciting T cell help and 
consequent production of RF and ACPA. Inflammation is then driven either by B cell or 
T cell products stimulating release of TNF and other cytokines. The process may be 
facilitated by an effect of smoking on citrullination but the stochastic (random) 
epidemiology suggests that the rate limiting step in genesis of disease in predisposed 
individuals may be an inherent stochastic process within the immune response such as 
immunoglobulin or T cell receptor gene recombination and mutation.  

If TNF release is stimulated by B cell products in the form of RF or ACPA -containing 
immune complexes, through activation of immunoglobulin Fc receptors, then RA can be 
seen as a form of Type III hypersensitivity.  If TNF release is stimulated by T cell 
products such as interleukin-17 it might be considered closer to type IV hypersensitivity 
although this terminology may be getting somewhat dated and unhelpful. The debate on 
the relative roles of immune complexes and T cell products in inflammation in RA has 
continued for 30 years. There is little doubt that both B and T cells are essential to the 
disease. However, there is good evidence for neither cell being necessary at the site of 
inflammation. This tends to favour immune complexes (based on antibody synthesised 
elsewhere) as the initiators, even if not the sole perpetuators of inflammation. Moreover, 
work by Thurlings and others in Paul-Peter Tak's group and also by Arthur Kavanagh's 
group suggest that if any immune cells are relevant locally they are the plasma cells, 
which derive from B cells and produce in bulk the antibodies selected at the B cell stage. 

Although TNF appears to be the dominant, other cytokines (chemical mediators) are 
likely to be involved in inflammation in RA. Blockade of TNF does not benefit all 
patients or all tissues (lung disease and nodules may get worse). Blockade of IL-1, IL-15 
and IL-6 also have beneficial effects and IL-17 may be important. Constitutional 
symptoms such as fever, malaise, loss of appetite and weight loss are also caused by 
cytokines released in to the blood stream. 

As with most autoimmune diseases, it is important to distinguish between the cause(s) 
that trigger the process, and those that may permit it to persist and progress. 

Possible infectious triggers 

It has long been suspected that certain infections could be triggers for this disease. The 
"mistaken identity" theory suggests that an infection triggers an immune response, 
leaving behind antibodies that should be specific to that organism. The antibodies are not 
sufficiently specific, though, and set off an immune attack against part of the host. 
Because the normal host molecule "looks like" a molecule on the offending organism that 
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triggered the initial immune reaction—this phenomenon is called molecular mimicry. 
Some infectious organisms suspected of triggering rheumatoid arthritis include 
Mycoplasma, Erysipelothrix, parvovirus B19 and rubella, but these associations have 
never been supported in epidemiological studies. Nor has convincing evidence been 
presented for other types of triggers such as food allergies. 

Epidemiological studies have confirmed a potential association between RA and two 
herpesvirus infections: Epstein-Barr virus (EBV) and Human Herpes Virus 6 (HHV-6). 
Individuals with RA are more likely to exhibit an abnormal immune response to the 
Epstein-Barr virus.  The allele HLA-DRB1*0404 is associated with low frequencies of T 
cells specific for the EBV glycoprotein 110 and predisposes one to develop RA. 

Psychological factors 

There is no evidence that physical and emotional effects or stress could be a trigger for 
the disease. The many negative findings suggest that either the trigger varies, or that it 
might in fact be a chance event inherent with the immune response, as suggested by 
Edwards et al. 

Continued abnormal immune response 

The factors that allow an abnormal immune response, once initiated, to become 
permanent and chronic, are becoming more clearly understood. The genetic association 
with HLA-DR4, as well as the newly discovered associations with the gene PTPN22 and 
with two additional genes , all implicate altered thresholds in regulation of the adaptive 
immune response. It has also become clear from recent studies that these genetic factors 
may interact with the most clearly defined environmental risk factor for rheumatoid 
arthritis, namely cigarette smoking Other environmental factors also appear to modulate 
the risk of acquiring RA, and hormonal factors in the individual may explain some 
features of the disease, such as the higher occurrence in women, the not-infrequent onset 
after child-birth, and the (slight) modulation of disease risk by hormonal medications. 
Exactly how altered regulatory thresholds allow the triggering of a specific autoimmune 
response remains uncertain. However, one possibility is that negative feedback 
mechanisms that normally maintain tolerance of self are overtaken by aberrant positive 
feedback mechanisms for certain antigens such as IgG Fc (bound by RF) and citrullinated 
fibrinogen (bound by ACPA). 

Once the abnormal immune response has become established (which may take several 
years before any symptoms occur), plasma cells derived from B lymphocytes produce 
rheumatoid factors and ACPA of the IgG and IgM classes in large quantities. These are 
not deposited in the way that they are in systemic lupus. Rather, they appear to activate 
macrophages through Fc receptor and perhaps complement binding. This can contribute 
to inflammation of the synovium, in terms of edema, vasodilation and infiltration by 
activated T-cells (mainly CD4 in nodular aggregates and CD8 in diffuse infiltrates). 
Synovial macrophages and dendritic cells further function as antigen presenting cells by 
expressing MHC class II molecules, leading to an established local immune reaction in 
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the tissue. The disease progresses in concert with formation of granulation tissue at the 
edges of the synovial lining (pannus) with extensive angiogenesis and production of 
enzymes that cause tissue damage. Modern pharmacological treatments of RA target 
these mediators. Once the inflammatory reaction is established, the synovium thickens, 
the cartilage and the underlying bone begins to disintegrate and evidence of joint 
destruction accrues. 

Treatment 

There is no known cure for rheumatoid arthritis, but many different types of treatment 
can alleviate symptoms and/or modify the disease process. Recommendations of the 
American College of Rheumatology (ACR), published in 2008, followed a trend in 
supporting earlier, more aggressive treatment of RA, and reflected heightened 
expectations of treatment effectiveness, including remission or substantial alleviation of 
symptoms for a rising percentage of patients. 

The goal of treatment is twofold: alleviating the current symptoms, and preventing the 
future destruction of the joints with the resulting handicap if the disease is left unchecked. 
These two goals may not always coincide: while pain relievers may achieve the first goal, 
they do not have any impact on the long-term consequences. For these reasons, the ACR 
recommends that RA should generally be treated with at least one specific anti-rheumatic 
medication, also named DMARD, to which other medications may be added depending 
on how long a person has had RA, how active the disease is, and prognostic factors (such 
as X-ray evidence of bone erosion; elevation of blood factors such as Rheumatoid factor, 
anti-cyclic citrullinated peptide, C-reactive protein, and erythrocyte sedimentation rate; 
age and gender; physical functioning; and smoking, for example). 

Cortisone therapy has offered relief in the past, but its long-term effects have been 
deemed undesirable. However, cortisone injections can be valuable adjuncts to a long-
term treatment plan, and using low dosages of daily cortisone (e.g., prednisone or 
prednisolone, 5–7.5 mg daily) can also have an important benefit if added to a proper 
specific anti-rheumatic treatment. 

Pharmacological treatment of RA can be divided into disease-modifying antirheumatic 
drugs (DMARDs), anti-inflammatory agents and analgesics. Treatment also includes rest 
and physical activity. 

Disease modifying anti-rheumatic drugs (DMARDs) 

The term Disease modifying anti-rheumatic drug (DMARD) originally meant a drug that 
affects biological measures such as ESR and haemoglobin and autoantibody levels, but is 
now usually used to mean a drug that reduces the rate of damage to bone and cartilage. 
DMARDs have been found both to produce durable symptomatic remissions and to delay 
or halt progression. This is important as such damage is usually irreversible. Anti-
inflammatories and analgesics improve pain and stiffness but do not prevent joint damage 
or slow the disease progression. 
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There is an increasing recognition among rheumatologists that permanent damage to the 
joints occurs at a very early stage in the disease. In the past it was common to start with 
just an anti-inflammatory drug, and assess progression clinically and using X-rays. If 
there was evidence that joint damage was starting to occur then a more potent DMARD 
would be prescribed. Ultrasound and MRI are more sensitive methods of imaging the 
joints and have demonstrated that joint damage occurs much earlier and in more sufferers 
than was previously thought. People with normal X-rays will often have erosions 
detectable by ultrasound that X ray could not demonstrate. The aim now is to treat before 
damage occurs. 

There may be other reasons why starting DMARDs early is beneficial as well as 
prevention of structural joint damage. From the earliest stages of the disease, the joints 
are infiltrated by cells of the immune system that signal to one another in ways that may 
involve a variety of positive feedback loops (it has long been observed that a single 
corticosteroid injection may abort synovitis in a particular joint for long periods). 
Interrupting this process as early as possible with an effective DMARD (such as 
methotrexate) appears to improve the outcome from the RA for years afterwards. 
Delaying therapy for as little as a few months after the onset of symptoms can result in 
worse outcomes in the long term. There is therefore considerable interest in establishing 
the most effective therapy with early arthritis, when they are most responsive to therapy 
and have the most to gain. 

Disease modifying anti-rheumatic drugs have been used in the treatment of rheumatic 
arthritis for a long time now. Over 90% of rheumatologists now use combination therapy 
of multiple disease modifying drugs for rheumatoid arthritis as it has become apparent 
that using combination of these drugs does not increase their relative toxicity profiles. 
Common combinations of DMARDs include methotrexate – hydroxychloroquine, 
methotrexate – sulfasalazine, sulfasalazine – hydroxychloroquine, and methotrexate – 
hydroxychloroquine – sulfasalazine. 

In order to be effective, disease modifying anti-rheumatic drugs must be administered 
before the deformities appear or the erosive disease occurs. Usually, Rheumatologists do 
not wait for the fulfillment of the criteria for classification of RA as published by the 
American College of Rheumatology (ACR) and start treatment with this type of drugs if 
the pain and synovitis persist and the function is compromised. 

Traditional small molecular mass drugs 

Chemically synthesised DMARDs: 

• azathioprine 
• ciclosporin (cyclosporine A) 
• D-penicillamine 
• gold salts 
• hydroxychloroquine 
• leflunomide 
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• methotrexate (MTX) 
• minocycline 
• sulfasalazine (SSZ) 

Cytotoxic drugs: 

• Cyclophosphamide 

The most important and most common adverse events relate to liver and bone marrow 
toxicity (MTX, SSZ, leflunomide, azathioprine, gold compounds, D-penicillamine), renal 
toxicity (cyclosporine A, parenteral gold salts, D-penicillamine), pneumonitis (MTX), 
allergic skin reactions (gold compounds, SSZ), autoimmunity (D-penicillamine, SSZ, 
minocycline) and infections (azathioprine, cyclosporine A). 

Hydroxychloroquine may cause ocular toxicity, although this is rare, and because 
hydroxychloroquine does not affect the bone marrow or liver it is often considered to be 
the DMARD with the least toxicity. Unfortunately hydroxychloroquine is not very 
potent, and is usually insufficient to control symptoms on its own. 

Methotrexate is considered by many rheumatologists to be the most important and useful 
DMARD, largely because of lower drop-out rates for reasons of toxicity. Nevertheless, 
methotrexate is often considered as a very 'toxic' drug. This reputation is not entirely 
justified, and at times can result in people being denied the most effective treatment for 
their arthritis. Although methotrexate does have the potential to suppress bone marrow or 
cause hepatitis, these effects can be monitored using regular blood tests, and the drug 
withdrawn at an early stage if the tests are abnormal before any serious harm is done 
(typically the blood tests return to normal after stopping the drug). In clinical trials, where 
one of a range of different DMARDs were used, people who were prescribed 
methotrexate stayed on their medication the longest (the others stopped because of either 
side-effects or failure of the drug to control the arthritis). Methotrexate is often preferred 
by rheumatologists because if it does not control arthritis on its own then it works well in 
combination with many other drugs, especially the biological agents. Other DMARDs 
may not be as effective or as safe in combination with biological agents. 

Sulphasalazine : Although it appears to be a highly efficient drug in the treatment of 
rheumatoid arthritis, sulphasalazine may cause side effects that can range in severity from 
mild to serious. Mild side effects that may arise from treatment with sulphasalazine 
include nausea and skin rash. Generally, nausea that appears as a result of treatment with 
this DMARD occurs in the first days of treatment and then it tends to diminish to 
disappearance. To avoid nausea, specialists recommend starting with low doses and then 
gradually increasing them until the usual dosage is achieved. Skin rash has been reported 
in nearly 5% of the patients and it may present pruritus. Rare side effects include 
Stevens–Johnson syndrome and reduced fertility due to reversible oligospermia. Severe 
side effects that can appear from therapy with sulphasalazine, though rare, are aplastic 
anemia and neutropenia which may result in the death of the patient. The latter is 
estimated to have occurred in approximately 2% of the patients but death and further 
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complications were avoided by removing the drug from the patient's therapy. Also, 
according to WHO, there have been approximately 700 of patients in whom this medicine 
caused blood dyscrasis. Leukopenia has also been reported in therapies with 
sulphasalazine, but in very rare cases. 

Anti-malarials such as chloroquine and hydroxychloroquine have been used to treat 
rheumatoid arthritis. It has been pointed out, through clinical studies, that chloroquine has 
a higher toxicity compared to hydroxychloroquine. Although hydroxyxhloroquine 
appears to be more efficient in treating rheumatoid arthritis than placebo, it is also 
inferior to sulphasalazine, especially in what concerns preventing the joint damage that is 
caused by the disease. As most drugs, anti-malarials may also produce side effects. Mild 
side effects from hydroxychloroquine include nausea and skin rash. More serious, bone 
marrow suppression may occur, though rare. Also, aplastic anemia and agranulocytosis 
can develop as a result of anti-malarial therapy and may potentially cause the death of the 
patient. A much more worrisome side effect from treatment with anti-malarials is the 
damage that these drugs seem to be causing to the cornea and retina. Recent studies have 
however shown that if the dosage of hydroxychloroquine given to the patients does not 
exceed 6.5 mg/kg, the risks of developing ocular complications are minimal. 

Gold compounds are also options in treating this type of disease. Specialists agree that 
injectable gold is much more effective in the treatment of rheumatoid arthritis than 
auranofin. Yet, this type of drug has been shown to be more efficient than placebo and 
even though its level of toxicity is quite low, auranofin seems to be causing more side 
effects than any other type of DMARD. Auranofin is therefore not considered efficient in 
the treatment of rheumatoid arthritis because of its poor results and because it is 
intolerable for most patients. Sodium aurothiomalate (Myocrisin) on the other hand is 
another type of gold compound that is injected and which appears to be as efficient as 
sulphasalazine, d-penicillamine and methotrexate. Given that there is not enough proof 
that gold compounds are indeed efficient in preventing the progression of erosions and 
the high toxicity of these drugs, they are usually not included in the treatment plan for 
rheumatoid arthritis. 

A Cochrane systematic review has determined that Abatacept was an effective treatment 
for rheumatoid arthritis. Against placebo, it was found to increase mobility and make 
patients twice as likely to achieve a 50% improvement in symptoms. However Cochrane 
has called for more studies to be conducted, given the lack of evidence to distinguish 
between the biologics available for rheumatoid arthritis. 

Biological agents 

Biological agents (biologics) include: 

• tumor necrosis factor alpha (TNFα) blockers – etanercept (Enbrel), infliximab 
(Remicade), adalimumab (Humira), certolizumab pegol (Cimzia), golimumab 
(Simponi) 

• Interleukin 1 (IL-1) blockers – anakinra (Kineret) 
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• monoclonal antibodies against B cells – rituximab (Rituxan) 
• T cell costimulation blocker – abatacept (Orencia) 
• Interleukin 6 (IL-6) blockers – tocilizumab (an anti-IL-6 receptor antibody) 

(RoActemra, Actemra) 

Anti-inflammatory agents and analgesics 

Anti-inflammatory agents include: 

• glucocorticoids 
• Non-steroidal anti-inflammatory drug (NSAIDs, most also act as analgesics) 

Analgesics include: 

• paracetamol (acetaminophen in US and Canada) 
• opiates 
• diproqualone 
• lidocaine topical 

Historic treatments for RA have also included: rest, ice, compression and elevation, 
acupuncture, apple diet, nutmeg, some light exercise every now and then, nettles, bee 
venom, copper bracelets, rhubarb diet, extractions of teeth, fasting, honey, vitamins, 
insulin, magnets, and electroconvulsive therapy (ECT). Most of these have either had no 
effect at all, or their effects have been modest and transient, while not being 
generalizable. 

NSAIDs used in the treatment of RA include ibuprofen, naproxen, meloxicam, etodolac, 
nabumetone, sulindac, tolementin, choline magnesium salicylate, diclofenac, diflusinal, 
indomethicin, Ketoprofen, Oxaprozin, and piroxicam. 

Cortisone therapy became a controversial medical solution because even though it can 
provide great relief, there are some questions as to the usefulness of the procedure over a 
long period of time. 

Other therapies 

Other therapies are weight loss, orthoses, occupational therapy, podiatry, physiotherapy, 
immunoadsorption therapy, joint injections, and special tools to improve hand 
movements (e.g. special tin-openers). Regular exercise is important for maintaining joint 
mobility and making the joint muscles stronger. A Cochrane Review of studies 
determined that exercise programs designed to improve strength and stamina were safe 
and led to moderate benefits for RA sufferers. 

Ayurveda, mostly in southern India, is another source of treatment, and while it is 
popular in India there are no studies to show that it benefits patients with RA. 
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A survey in the United Kingdom between 1998 and 2002 found that arthritis, in its 
various forms, was among the five most common reasons for the medicinal use of 
cannabis. 

The Prosorba column blood filtering device (removing IgG) was approved by the FDA in 
1999 for treatment of RA However it was discontinued at the end of 2006. 

The effectiveness of treating RA with acupuncture is inconclusive, and "more rigorous 
research seems to be warranted" according to one study. 

One study of 873 patients with RA found that those who drank some alcohol (none drank 
more than 10 units of alcohol a week) had reduced severity of symptoms compared to 
those who drank no alcohol. However a spokeswoman for the Arthritis Research UK 
(who co-funded the study) warned that some RA treatments, like methotrexate, could 
damage the liver when taken with large amounts of alcohol. 

Severely affected joints may require joint replacement surgery, such as knee replacement. 

Prognosis 

The course of the disease varies greatly. Some people have mild short-term symptoms, 
but in most the disease is progressive for life. Around 20%–30% will have subcutaneous 
nodules (known as rheumatoid nodules); this is associated with a poor prognosis. 

Disability 

• Daily living activities are impaired in most individuals. 
• After 5 years of disease, approximately 33% of sufferers will not be working. 
• After 10 years, approximately half will have substantial functional disability. 

Prognostic factors 

Poor prognostic factors include persistent synovitis, early erosive disease,extra-articular 
findings (including subcutaneous rheumatoid nodules), positive serum RF findings, 
positive serum anti-CCP autoantibodies, carriership of HLA-DR4 "Shared Epitope" 
alleles, family history of RA, poor functional status, socioeconomic factors, elevated 
acute phase response (erythrocyte sedimentation rate [ESR], C-reactive protein [CRP]), 
and increased clinical severity. 

Mortality 

Estimates of the life-shortening effect of RA vary; most sources cite a lifespan reduction 
of 5 to 10 years. According to the UK's National Rheumatoid Arthritis Society, "Young 
age at onset, long disease duration, the concurrent presence of other health problems 
(called co-morbidity), and characteristics of severe RA—such as poor functional ability 
or overall health status, a lot of joint damage on x-rays, the need for hospitalisation or 
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involvement of organs other than the joints—have been shown to associate with higher 
mortality". Positive responses to treatment may indicate a better prognosis. A 2005 study 
by the Mayo Clinic noted that RA sufferers suffer a doubled risk of heart disease, 
independent of other risk factors such as diabetes, alcohol abuse, and elevated 
cholesterol, blood pressure and body mass index. The mechanism by which RA causes 
this increased risk remains unknown; the presence of chronic inflammation has been 
proposed as a contributing factor. 

Epidemiology 

 
 
Disability-adjusted life year for rheumatoid arthritis per 100,000 inhabitants in 2004.  
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The incidence of RA is in the region of 3 cases per 10,000 population per annum. Onset 
is uncommon under the age of 15 and from then on the incidence rises with age until the 
age of 80. The prevalence rate is 1%, with women affected three to five times as often as 
men. It is 4 times more common in smokers than non-smokers. A study in 2010 found 
that those who drank modest amounts of alcohol regularly were four times less likely to 
get rheumatoid arthritis than those who never drank. Some Native American groups have 
higher prevalence rates (5–6%) and people from the Caribbean region have lower 
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prevalence rates. First-degree relatives prevalence rate is 2–3% and disease genetic 
concordance in monozygotic twins is approximately 15–20%. 

It is strongly associated with the inherited tissue type Major histocompatibility complex 
(MHC) antigen HLA-DR4 (most specifically DR0401 and 0404)—hence family history 
is an important risk factor. 

Rheumatoid arthritis affects women three times more often than men, and it can first 
develop at any age. The risk of first developing the disease (the disease incidence) 
appears to be greatest for women between 40 and 50 years of age, and for men somewhat 
later. RA is a chronic disease, and although rarely, a spontaneous remission may occur, 
the natural course is almost invariably one of persistent symptoms, waxing and waning in 
intensity, and a progressive deterioration of joint structures leading to deformations and 
disability. 

History 

The first known traces of arthritis date back at least as far as 4500 BC. A text dated 123 
AD first describes symptoms very similar to rheumatoid arthritis. It was noted in skeletal 
remains of Native Americans found in Tennessee. In the Old World the disease is 
vanishingly rare before the 1600s. and on this basis investigators believe it spread across 
the Atlantic during the Age of Exploration. In 1859 the disease acquired its current name. 

An anomaly has been noticed from investigation of Precolumbian bones. The bones from 
the Tennessee site show no signs of tuberculosis even though it was prevalent at the time 
throughout the Americas. Jim Mobley, at Pfizer, has discovered a historical pattern of 
epidemics of tuberculosis followed by a surge in the number of rheumatoid arthritis cases 
a few generations later. Mobley attributes the spikes in arthritis to selective pressure 
caused by tuberculosis. A hypervigilant immune system is protective against tuberculosis 
at the cost of an increased risk of autoimmune disease. 

The art of Peter Paul Rubens may possibly depict the effects of rheumatoid arthritis. In 
his later paintings, his rendered hands show, in the opinion of some physicians, 
increasing deformity consistent with the symptoms of the disease. Rheumatoid arthritis 
appears to some to have been depicted in 16th century paintings. However, it is generally 
recognised in art historical circles that the painting of hands in the sixteenth and 
seventeenth century followed certain stylised conventions, most clearly seen in the 
Mannerist movement. It was conventional, for instance to show the upheld right hand of 
Christ in what now appears a deformed posture. These conventions are easily 
misinterpreted as portrayals of disease. They are much too widespread for this to be 
plausible. 

The first recognized description of rheumatoid arthritis was in 1800 by the French 
physician Dr Augustin Jacob Landré-Beauvais (1772–1840) who was based in the famed 
Salpêtrière Hospital in Paris. The name "rheumatoid arthritis" itself was coined in 1859 
by British rheumatologist Dr Alfred Baring Garrod. 


