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This sheet has been written based on the recording of section 1: 

 

Systemic Lupus Erythematosus (SLE): 

It is a type III immune response, meaning it is associated with immune complexes. The main 

problem here is that, these immune complexes  reach  small blood vessels, and also the 

synovial fluid of different  joints (reason why it is considered  systemic; many organs  are 

affected), and are trapped  there causing damage. 

Besides  SLE, there are many other  examples  on immune-complex diseases, of which are:   

 Sub-acute bacterial endocarditis:  a case in which bacteria is present on the heart valves for 

a long period of time, producing  antigens that  mimic  auto-antigens,  resulting  in auto-

immune diseases associated with immune-complexes  that usually cause 

glomerulonephritis. 

 

 Cryoglobulinemia:  cryoglobulins are auto-antibodies precipitating under cold  temperature, 

which explains the manifestation of certain immune diseases in cold  weather, like 

Reynaud’s phenomenon  for example.  

- Certain viral infections, like Hepatitis C, can cause the body to produce  

cryoglobulins.  (Cryo- means “cold”) 

 

 

Back to SLE:   

In  SLE  we are talking about a complex antigen that contains DNA, histones, 

ribonucleoproteins etc…  Antibodies can be formed against any of these constituents. 

Normally, the human body gets rid of these immune complexes through the binding of 

these to certain complement receptors found on RBCs, those RBCs then travel to the secondary  

lymphoid organ where phagocytes recognize the FC portion of the antibodies within the 

immune complex-> phagocytosis and clearance. 

 If clearance fails and those complexes accumulate for whatever reason it is (increased 

number of the antigen possibly), they deposit and cause damage. 
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One of the very popular tests performed nowadays is the Food Intolerance test . It is found 

that there are two types of immune reactions  against food: Type 1 which is food allergy, and 

food intolerance. What characterizes the latter is the following:  

1) Not immediate, follows 2-3 days after the intake 

2) IgG mediated, where those antibody-antigen complexes can deposit and cause a very 

broad spectrum of symptoms; arthralgia, headaches, flatus etc…  It can also be the 

cause of an inability to lose weight, in which the intolerance is not necessarily against 

fatty food.  

 

Establishing a diagnosis of SLE is not easy; it affects multiple body organs, and at the same 

time the symptoms can be generic. For this reason, they have created  11 criteria for classifying 

a possible SLE diagnosis. At least 4 of these criteria must be observed  in the patient  to 

consider it an SLE case, and as we said you will notice that these are very generic. 

Of course, females are more commonly affected than men (a ratio of 9:1), and the earliest 

symptoms to appear are mostly skin-related: 

- Malar rash (from Latin mala ‘jaw or cheekbone’):  butterfly rash (indicative of lupus 

erythematosus), but the rash won’t necessarily manifest as a butterfly, it can be 

discoid in shape as well.  

 
- Photosensitivity: as we have seen in the case of Nicole Chawner. For unknown 

reasons,  exposure to UV light  under the sun triggers symptoms. 

 

- Oral ulcers.  

 

Joint-related symptoms such as  non-erosive arthritis, which means that it is not a case 

where one joint is undergoing aging related erosion, it is related to a systemic issue when at 

least two peripheral joints are involved. 

Also within the criteria are pleuritis, pericarditis and renal disorders. Renal disorders are 

one of the most problematic consequences of SLE when left untreated, therefore, with Lupus  

patients urine tests must be continuously checked  for; we need to make sure  there is not 

persistent proteinuria, and we also check for the presence of urine casts.  

If there is a problem in the reabsorption of proteins by nephrons, tube-like structures are 

excreted in the urine-- urine casts. Those can be either cellular (RBCs, WBCs) or acellular 

(proteins).  
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Neurologic disorders such as seizures and psychosis, and to make sure that these 

symtomps are not drug-induced or caused by metabolic diseases, a history must be taken. 

Hematologic disorders: mostly anemia (notice the performing of Coomb’s test in the case of 

Chawner), leukopenia and thrombocytopenia. 

 

And finally, immunologic disorders; test for ANA (anti-nuclear antibody), antibodies against 

double-stranded DNA, and antibodies against Sm proteins (firstly discovered in the case of 

Stephanie Sm-ith, an SLE patient). According to the results of these tests, the diagnosis is 

established.  

 

 ANA tests: 

In brief, there are cells called Hep 2 cells; epithelial cells previously isolated from a laryngeal 

cancer patient, and transported onto laboratory slides. Then, the serum of the SLE patient is 

firstly diluted (if not diluted the result will definitely be positive), and then added on top of 

these slide. What we observe here are different titers, serial dilutions to quantify the amount of 

ANA in the serum of the patient. 

For example, if the first dilution ratio is 1/80 and no signal is observed, then the results are 

negative. If there is any signal, we go  further on diluting the serum to 1/160-> 1/320-> 1/640, 

and so on until no signal is omitted from the cells. 

- ** the signal is the result of the interaction between the auto-antibodies (from 

patients serum) and cellular components (of the epithelial.) 

In the lab report, the result will be represented as ‘less than 1/80’ in case it was negative.  

If for example the signal was terminated at a titer of 1/1280, the titer preceding it is 

considered, 1/640 in this case. The higher the titer, the higher the concentration of the auto-

antibody in the serum. 

In this test, the cells not only florescent but also show patterns, some patterns are indicative 

of cytoplasmic signals. There are also homogenous patterns (the cell appears as if it has been 

sprayed), some are called speckled patterns (dotted); can be further classified, and others are 

called nuclear patterns. 

- Patterns can help us to recognize the nature of the disease, for example in SLE it is 

either the homogenous pattern in which the double-stranded DNA and histones are 

most likely involved in the reaction, Or the speckled pattern where  the antigen is 

the Sm protein.  

Still, the ANA test is a screening test to make sure this is a case of an auto-immune disease, 

when the results are positive, they ask for another test that is more specific. 
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Notes:  

- Sometimes elderly (over 60) can have elevated levels of ANA, without any 

underlying pathology. 

- Generally, when the titer is above 1/320 we start suspecting the presence of  an 

issue. 

 

 Case of Nicole Chawner: 

 

A 16 year old female patient, meaning that SLE can manifest at young ages. As a typical 

autoimmune disease, it affects females commonly, no specific reason explains this ratio but one 

of the theories suggests that female sex hormones can modify the immune system in way that 

makes more alert and therefore more prone to autoimmunity. 

 

The butterfly rash upon sun exposure; as we said SLE patients are photosensitive. Patients 

must be warned about this trigger, as Lupus Erythematosus manifests as flares, it is very 

important to avoid triggering factors. 

 

They performed an anti-double-stranded DNA test which was positive, notice that almost 

60% of SLE patients have positive results for this auto-antibody. So, 40% of patients with Lupus 

are negative for the test, and that is why we have 11 criteria. 

 

C3 and C4 levels are low due to overconsumption, and SLE is one of -if not the only- the 

diseases that are diagnosed with low levels of both C3 and C4. What is also important about 

these, is that their levels can be used for prognosis, meanwhile the ANA titer can’t be used for 

this. There is no point for you as a doctor to ask your patient for second ANA tests. 

So when the levels of C3 and C4 are elevated back it is an indication of improvement. 

 

As for the hematological tests:  

Platelet count was normal, and both direct and indirect Coomb’s tests were negative. 

- Direct: indicates the current presence of auto-antibodies attached to RBCs 

- Indirect: Indicates the presence of a circulating immunoglobulin that can possibly attack 

RBCs and cause hemolytic anemia, example: Rh- compatibility between a pregnant 

mother and her baby: 

 When the mother is pregnant with Rh- positive baby, if their blood gets 

mixed and her body forms antibodies against Rh factor, during her second 

pregnancy and if the fetus is Rh-positive, she can pass those antibodies to 

her baby and cause them hemolytic anemia. 
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In such case, indirect coomb’s test can be helpful. 

 

A decent  number of SLE patients they develop antibodies against phospholipid 

components, the presence of these antibodies makes males more prone to thrombosis, heart 

attacks, and strokes. As for females, besides thrombosis, heart attacks and strokes, it makes her 

more prone to recurrent abortions (they must be put on anti-coagulants immediately at the 

beginning of pregnancy). 

 

Anti-malarial drugs are used for the treatment of SLE, how do they work exactly it is 

unknown, they just improve mostly the skin symptoms and the rheumatologic. 

In case of Nicole Chawren they had to switch the treatment to steroid and NSAIDS as her 

conditions worsened. 

       In daily practice, do not expect the condition to be very  clear and easily recognized, it can 

be very subtle so you have to be precise and attentive. 

 ANA, anti-double stranded DNA, CBC, C3&C4, anti-phospholipid, inflammatory 

indices(ESR,CRP), urine analysis, are the tests you need to think of when you suspect a 

case of SLE.  

 

 Why is it called Systemic Lupus Erythematosus? 

Systemic: affecting multiple organs. 

Lupus: means wolf, for the similarity between the rash on the face of SLE patients and 

the mark a wolf’s bite would leave on a person’s face. 

Erythematosus: red rash. 

 

A very important note: 

SLE  can be drug-induced. IF-α  treatment is one of the most common to induce Lupus, used 

in viral infections. Once the medication is discontinued, symptoms are relieved. 

 

Also, the production of  IF-α  can be stimulated by IRF-5 (interferon regulatory factor) which 

is a transcription factor. 

 Different toll-like receptors present on the surface of the cell are linked to signaling 

pathways that lead eventually to the activation of IRF-5, which by turn induces the transcription 

of IF-α. IF-α is known to further activate the immune system to produce auto-antibodies that 

can make an SLE condition worse. 

This explains the effect of IF-α treatment on SLE. 

 Some people have certain IRF-5 haplotypes that make them genetically predisposed to SLE. 
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Finally, the antigen of SLE is a complex antigen with many components, an antibody 

recognizing one of these components only, is enough to cause the production of antibodies 

against each of these different components, how is that? 

- Once the antibody binds that component, the entire complex is taken into the B cell, 

then it is chopped into several pieces  and those pieces are presented on the surface of 

the cell. So whether the T cell had specificity for the histones, the ribonucleoproteins or 

whatever, it will be able to provide the co-stimulation for that B cell to produce the 

antibodies. 

In other words, a T cell that is specific for a histone for example, will be able to activate a B 

cell that recognizes the DNA molecule and thus produce auto antibodies. 

 

Questions from the doctor’s slides: 

 

- What was C3 low, what is significance of multiple measurement?  

C3 and C4 are low due to their binding and cleavage to immune complexes. The rise of their 

level is a sign of successful immunosuppressive therapy. 

  

- Nicole’s Urine test was normal, significance? 

 No glomerulonephritis, otherwise, proteinuria and RBCs in urine. 

 

- Why elevated serum IgG?  

Constant stimulation of their B cells by auto antigens. 


