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Review   

We talked in the last lecture about some bacteria that can cause skin 

infections , these bacteria are :  

1- S. Aureus , that causes : folliculitis , Erythematous lesions, 

Impetigo , Toxic Schlock Syndrome and Scalded Skin Syndrome. 

 

2- Streptococcus pyogenes , that causes : scarlet fever , impetigo , 

cellulites and necrotizing fasciitis (that could be diagnosed 

mistakenly as a gas gangrene). 

 

3- Bacillus anthracis that causes Cutaneous anthrax ( Cutaneous 

black Lesions ) . 

 

4- Clostridium perfingens , that causes Necrotizing Fasciitis , 

Myonecrosis ,  Cellulitis and Gas gangrene. 

 

In this lecture we will continue our topic , be talking about other bacterial 

and fungal skin infections :  

 

5-  Morelia burgdorferi : 

Some skin infections are related to a type of spirochetes called Borrelia 

burgdorferi , that causes Lyme Disease ,this disease is found in few 

countries including : The United States , Canada , Japan and China . 

 Transmission : 

This organism is found in certain animals like deers , and can be 

transimitted to humans by certain arthropods like Ticks( رادالق ) , that transmits 

those spirochetes from their original reservoir ( the animal) to human by 

biting humans and thus injecting them with the organism. 

 Pathogenesis : 

At the beginning , the infection will produce a form of allergic reaction in the 

form of annular lesions that could be recognized easily, those lesions 

include Erythma Migrans which is found on the neck , arms and other parts 
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of the body ,which persist for few days and up to week , but disappear 

eventually . 

 

 

 Then , the organism will reach the blood stream and lymphatics , causing 

Multisystem organ dysfunction (disease ) , which is manifested by annular 

skin lesions , and in addition to that , the patient will suffer from certain 

nervous system diseases as well as cardiac symptoms due to the 

multiplication of the organism in CNS and the blood tissue . 

This infection might cause Arthritis eventually , producing  severe joint 

pain and even more severe CNS conditions in the form of Meningitis . 

However , the infection is never  lethal  but disability might follow the 

symptomes of the late stage ( Arthritis , severe joint pain )  . 

 Management :  

Lyme disease must be treated early using certain drugs ( like macrolides ) 

to prevent complications . but using medications does not necessarily 

eliminate the organism from the body as the patient might suffer from life-

long problems associated with this condition . 

Unfortunately, no vaccine available to prevent  the occurance of diseases 

caused by this organism .  

 

 

Lyme annular skin Lesion  
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6- Tuberculosis and Leprosy(الجذام ) 

 

There are two types of acid fast baciili associated with cutaneous lesions , 

Mycobacterium marinium-ulcerans and Mycobacterium lepra . 

A) Mycobacterium marinium-ulcerans  

 As any other AFB (acid fast bacilli),this organism is found normally in cold 

natural water , and might produce superficial skin infection which later 

progresses to Granuloma (Cutaneous Tuberculosis)  . 

Normally ,this AFB infection disseminate only to the skin .  

The treatment is associated with surgical methods and administration of 

anti-tuberculosis drugs . 

 

 

 

 

 

 

 

B) Mycobacterium leprae 

The second important organism causing cutaneous lesions is associated 

with another type of AFB which cannot be cultured in artificial media and it 

is called Mycobacterium leprae , the causative agent of Leprosy , it is part 

of the mycobacteria group , but it is a special type of AFB and that is due to 

its special process of infection , developing a life-long infection in certain 

types of patients . 

 Epidemiology  

Recall from last semester in pathology that granuloma is -aggregates of epithelioid 

histiocytes , this is happen due to persistent infection and foreign body and is 

associated with certain diseases like tuberculosis and leprosy . 

Note : The typical Mycobacterium Tuberculosis is rarely associated with skin lesions , 

but in children , if they have some sort of injury in the presence of the organism , 

lesions may develop in the skin in the form of mild to severe granuloma . 
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Leprosy occurs in certain countries  , for example India , Bangladesh and 

Vietnam. 

In the Arab world , some cases have been reported is Darfur in Sudan . 

 

In addition to the fact that infection does not occur everywhere , it is also 

not easy for any person to acquire leprosy , despite the fact that close 

contact might happen , and that is due to genetic conditions which support 

the infection of AFB .  

 Transmission  

Generally , the exact mechanism of acquiring the infection is still unknown , 

but according to some studies , the development of leprosy has been linked 

to certain communities . It may be associated with their genetic make-up 

and some habits like close personal contact in these communities.  

 Pathogenesis  

Often the infection has two different forms : 

Tuberculoid form  

It is normally the mild form of the disease and often results in the 

development of superficial lesions .  

The Tuberculoid form develops as superficial infection lesion and does 

not result in the development of granuloma . It often starts in parts of the 

body like the earlobe , the eyebrows , septa of the nose and in fingers . 

It is often recognized under normal conditions in the head, but it might also 

be associated with other parts of the body specially the genitalia . It might 

also affect nerve endings , and sometimes it cannot be distinguished from 

any other cutaneous mycoses and that sometimes happens because the 

history of the patient is not taken , since leprosy does not occur everywhere 

in the world . 

The detection of these lesions might not be easy , and it requires 

investigation , and here is an example that happened with the doctor and 

his colleagues : 

 

In Jordan ,fifty years ago , two cases due to leprosy were  reported .  
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Lepromatous form  

The second type is more dangerous  and is related to lepromatous,  this 

form has a more severe damage in the infected area ,might spread to other 

parts of the body and result in the involvement of CNS and even more 

damage might occur by liquefaction  of the area through severe damage of 

the cutaneous tissue ( Granuloma) , and that might result in the loss of the 

ear , nose , etc . So it is a form of leprosy that cannot be reversed or cured 

by administration of any type of drugs .  

In Addition to severity ,we have another way to distinguish between the two 

types is by the Tuberculin test  : 

-Tuberculoid form is considered Tuberculin +ve , meaning that an allergic 

reaction occurs in the body . 

-Lepromatous form is Tuberculin -ve , meaning that there is no immune 

response in the body and no allergic reaction and that is due to some 

tolerance . 

 Lab Diagnosis : 

This organism cannot be cultured as mentioned earlier , so sometime they 

use certain types of animals and that is not easy to be done (inject the 

specimen in an animal , and notice the symptoms , notice that we use this 

test for researches , not for diagnosis )    

So the only way of diagnosis is by taking a biopsy from the patient and look 

for the presence of AFB in the infected tissue , and the morphological 

Ten years ago a case was reported suffering from only infection in the septa of the nose , at the 

beginning they thought it was caused by a form of fungus , so a surgeon removed the infected 

tissue from the patient . 

After a few months the patient came back suffering from the same symptoms  , and only then hey 

started thinking that there must be another cause of infection . 

A slide was prepared and studied , thin rods were noticed in the gram stain and also thin acid fast 

bacilli were recognized  , and that indicated the presence of a leprosy infection . 

Following taking history from the patient  ,  it showed that the patient was working as a teacher in 

Sudan for ten years , though not in Darfur but in Khartoum . and that shows that even in Jordan we 

might see some cases , especially those coming from endemic areas . 

 

 

 

,, 
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structure of the tissue can give and impression if the patient is in infected 

with AFB or not . 

 Management :  

Vaccines have been made to protect against leprosy in endemic areas , 

but it’s showed an effect in children only , and the effect was not 

considered a complete immune effect . and so far no vaccines are available 

despite the fact that millions were donated by the WHO to develop one . 

Treatment is by a combination of two to three drugs , given life-long to 

reduce the severity of the infection but not to cure the patient . The drugs of 

choice to control Tuberculoid form are Rifampin and Clofazimine (both 

are new drugs given in combination with other two to three drugs ) . 

Curing of the patient cannot be observed after sever forms of the disease , 

so the patient remains a source of infection for his entire life and might die 

after severe damage of internal organs of his body . 

The number of cases worldwide is about ten million , and a few thousands 

die annually due to the disease .  

II. Fungal Skin Infections 

Fungal skin infections are called superficial and cutaneous mycoses . 

Superficial mycoses are presented by the dermatophytes that usually 

infect the superficial epidermis of the skin and often the dead kertinized 

tissues . 

 

 

 

 

Dermatophytes are mold fungi , and under the term of Dermatophytes we 

have three important genera : 

1-Trichophyton group : very common , composed of about 10-12 species 

, but it is enough to know the genus name “Trichophyton” . 

Even though the intact stratum corneum is usually protective against 

microorganisms , but the dermatophytes can sometimes cause infection in it , but 

the presence of a dead keratinized tissue enhances normal development of 

infection , thus it is a more tempting environment . 
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2- Microsporum : it is related to the Trichophyton group with only some 

few differences in the presence and arrangement of filaments . 

It is not easy to distinguish between these two genera on a culturing media, 

it needs a lot of experience , because there are few differences between 

them . 

3- Epidermatophyton  

These three types of Dermatophytes are responsible for the majority of 

superficial infections in humans . Note that superficial infections include the  

skin , nails and hair . 

 

1-Tinea corporis : 

Tinea corporis is effected by the three types of dermatophytes , it is also 

effected by candida presence . The infection cannot often be distinguished 

if it is caused by true dermatophytes or due to an allergic immunological 

reaction as in Seborrheic Dermatitis , and only physicians with experience 

and dermatologists might manage to distinguish between the two. 

 Causes :  

A)yeasts  

there are two lipophilic yeast types that may cause tinea corporis, both are 

part of our skin flora . 

 The skin lesion is called here Tinea Versicolor , which is a condition that 

indicates a change in the color of the skin , it could be either hyper- 

pigmentation or hypo-pigmentation , depending on the color of the skin. 

And it persists for mostly two weeks and without any complications . 

The causative agents are : 

-Piytrosporum folliculitis , it is part of our normal skin flora found mainly in 

hair follicles , and under stress conditions like the stress during exams or 

due to fever or exposing to sunlight , it might result in developing mild 

annular lesions which require no treatment and will disappear within one or 

two weeks .  
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-Trichosporons , it might be associated with a form of more severe skin 

lesions , and it is related to scaling of the skin . This yeast is similar to 

lipophilic yeast as it can be associated normaly with our skin and it is often 

recognized specially in immunodeficient patients . 

B)Molds: 

Other dermatophytes that result in lesions are related to more severe 

symptoms , eryhthema , itching , irritation . They are trichophyton , 

microsporum ,epidermatophyton and they require treatment with anti-fungal 

drugs . 

 

2-Tinea Capitis  

the second type of Tinea is related to hair and scalp is called Tinea Capitis 

, it is often associated with trichophyton or microsporum but not 

epidermatophyte . 

Normally, there is no yeast involvement but in certain cases the 

dermatophyte ( Trichophyton or microsporum ) associate with 

Trichosporum as a mix , but usually it is only due to the two dermatophyte 

genera . Infection of the skin of the head (scalp) is mainly observed in 

children up to 13 years . 

Adults and elderly people often have enough saturated fatty acids secreted 

from their scalp , and that prevents the attachment and presence of this 

infective fungus .  

Tinea Capitis is only related to children , especially those that lack hygiene 

and those who are susceptible to infection. 

If the infection was not treated in the first few days , it might result in a more 

severe infection of the scalp and cause permanent hair loss , therefore , it 

must be treated without any delay . 

The infection of Tinea Capitis can be acquired by close contact due to the 

presence of this type of fungi (trichophyton and microsporum) in 

association with a large number of spores , those spores can be easily 

recognized in hair combs . 
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Any contact with the infected hair might result in contamination of the 

spores in other susceptible individuals mostly children .   

The source of infection of Tinea Capitis is originated from the environment 

(soil , dust ) and in association with the presence of cats and dogs , 

especially wild ones that often have an infected skin which contains 

contaminations of types of spore like trichophyton or microsporum . so , 

humans can be easily infected when they contact with these cats and dogs. 

 

 

3-Tinea Pedis : 

 It might affect the interdigital space or the toes , the infection is related to 

the three types of dermatophytes (trichophytom , microsposum , 

epidermatophyton ). 

The Infection of Tinea pedis starts mostly in the toes , in the interdigital 

space , and often produces scaling , peeling between the digits in addition 

to the production of a bad smell . It can be easily recognized by the 

presence of erythema or accumulation of blisters with fluid . 

Treatment is easy without the use of anti-fungal drugs , by exposing the 

feet to the atmospheric air and to the sunlight for a long time , and by 

keeping the feet dry to avoid moist , especially among athletes who have 

an extensive sport activity where accumulation of moist supports the 

presence of Tinea pedis infection. 

In general . 50% of the population in our country might have the Tinea 

pedis infection without them knowing that they are infected , thus it is very 

common especially when using common showers , swimming pools , etc .. 

Infection of Tinea pedis might be limited only to the interdigital space , but 

in some cases it might affect the nails and produce Tinea uguium / 

Onychomycoses  which produces damage to the nails , damage might be 

easily recognized at the beginning by the thickness of the nail , and often 

the nail becomes fragile , cut in small pieces and changed in color . 

This type on onychomycoses is common in ladies more than men , and 

among people who work continuously for a long time .    
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The nails may be damaged as a result of a sort of a clinical condition and 

that makes them more susceptible to the infection of spores of Tinea pedis. 

You as a doctor must be smart , because sometimes you might notice a 

change in the color of the nails in the presence of a certain damage in the 

cells of the nails like that due to nail cellulitis and this is an immunological 

reaction and not due to an infection with a type of a dermatophyte . That 

can only be confirmed by taking small pieces from the nail and testing them 

for the presence of filaments or yeast like structures.  

 

4-Tinea cruris : 

 Tinea cruris can be associated with all types of dermatophytes ,or as a 

complication of Tinea pedis   

It is often associated with the accumulation of heat and moist in the groin  

 

 

 

 

                           Sometimes it is not easily irritated  

  

 

 

 

 

 

 

 

 

For example wearing tight pants that heat the groin region , and production 

of sweat moisturizes the area and those aspects are predisposing to the 

infection 

Meaning that sometimes the infection might be painful and 

itchy but in some cases there are no such symptoms . 

Both Tinea pedis and Tinea cruris , once they are established in any individual , they will 

persist in his body for his entire life , the severity of the infection might be reduced , the 

presence of lesions might be controlled , but the persistence of the infection cannot be 

prevented , even with administration of any type of topical or oral anti-microbial 

medications .   
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5-Candida  

Cutaneous candidiasis can be recognized in certain categories of candida , 

there are many species of candida and from these only about four species 

are associated with the majority of candidiasis in relation to oral , skin 

candidiasis and etc .. 

 Causes : 

C.Albicans , C.krusei , C.aglabrata are the common species , they are 

considered as part of human normal body flora from the oral cavity , 

intestinal tract as well as the vagina , and it might be associated with 

folding of the skin . 

 Transmission and pathogeneses : 

It is easy to acquire the infection of candida , and most cutaneous 

candidiasis are associated with infants , first at the beginning of their lives , 

it can be easily recognized by the presence of lesions and a change in the 

color of the infant especially in the rectum and other parts of the body . 

In adults the infection is mainly related to hands , in women it is related 

more to the skin under the breast , nipple, and armpits . 

Generally , the presence of any underlying disease like diabetes , 

immunodeficiency and any other disease , also preagnancy can be 

associated with skin candidiasis in more than one part of the body . 

 Treatment : 

The treatment can be easy by topical medications , and within days the 

lesion will disappear , though it might reoccur if the drug did not get into the 

infected area for many reasons like wetness for example so we must be 

sure that the skin is dry before administering the drug . 

The anti-fungal drug used at the beginning is Nystatine , it is very easy to 

be used and it is often successful in treatment . Or using a type of Azole 

drugs (miconazole ,ketoconazole,fluconazole,clotrimazole) , and these can 

be given as topical or oral drugs but topical drugs are preferred to be used 

first instead of oral ones , often the patient will not suffer from dissemination 

of skin cutaneous canididiasis to any other part of the body . 
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Anti-fungal drugs are similar , but certain types of mucosal or skin 

infections may require only topical treatment without the need of oral drugs.  

There are no IV anti-fungal drugs due to the fact that the majority of fungal 

infections are rarely associated with the subcutaneous tissue or internal 

organs.     

-no vaccine is available neither for filamentous nor yeast infections . 

Lab Diagnosis of fungal infections 

lab diagnosis of all fungal disease require a good laboratory and a good lab 

experience to be able to distinguish between different types of fungal 

diseases . 

we have to culture using a direct smear and that smear is often from the 

skin , nails , hair , and it should be treated by 10% KOH (one drop) to 

release spores and filaments of the infective fungi , then one drop a dye 

called Lactophenol cotton blue is added to produce contrast in the color of 

the spores and filaments which can be demonstrated by using a light 

microscope . 

this direct smear can only identify the presence of a fungal infection but not 

the type of fungal species , so it cannot be used to distinguish between 

(trichophytom , microsposum , epidermatophyton) , because it only 

recognized the presence of spores , filaments and small yeast like 

structures , not more . 

So, only by using a culture with Sabouraud Dextrose agar (SDA) for 
filamentous yeast , it is possible to identify dermatophytes by the 
morphology , color of spores ,growth type and branching filaments .  
 
Generally , all dermatophytes are normally recognized after a growth period 
of 2 weeks , and the growth should be investigated every two days in order 
to notice any change in the color and to recognize the species . 
 
 In the past and in relation to candida , detection of it was simple , by only a 
SDA culture for example , and after 24-48 hours , growth of a large colony 
is noticed and that could easily identify the presence of budding yeast and 
psuedohyphae filaments that usually indicate the presence of certain types 
of Candida .  
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Recently , a very useful media is used called the ChromCandida Agar , 
that can easily distinguish the most common forms of Candida for example 
C.albicans appears in a green to blue color and C.tropicalis in a blue color 
and so on . 
This method is enough to identify species , but for research purposes , 

more sophisticated methods are used . 

 

 

 من اعتمد على ماله قل 
 و من اعتمد على سلطانه ذل 
 و من اعتمد على عقله اختل  
 و من اعتمد على علمه ضل  
 و من اعتمد على الناس مل  

 و من اعتمد على هللا فما قل وال ذل وال اختل وال ضل وال مل 
  

 

The end  


