
 

 

 
 

Properdin: a regulatory protein that functions beyond 

immune system regulation 

 
 

 

Abstract: 
 

Properdin, a serum glycoprotein, is involved in the immune system regulation 

particularly alternative pathway activation of the complement system. Properdin is 

made up of cyclic oligomers of monomeric subunits and is generated by a variety of 

leukocyte subsets. Properdin promotes complement activation, which leads to 

alterations in the cellular milieu that contribute to innate and adaptive immunological 

responses, such as the generation of pro-inflammatory cytokines, immune cell 

recruitment, and the development of immune cells involved in antigen presentation. 

While the presence of possible properdin inhibitors in serum and the production of 

non-physiological aggregates in pure properdin preparations have delayed research of 

its activity, properdin has still appeared as a key factor in various inflammatory 

disease models. Using the properdin-deficient murine model has aided in the 

knowledge of how properdin participates in diseases pathophysiology promotion or 

prevention. Pharmaceutical therapy for complement-dependent damage such as 

properdin is possible for a variety of acute and chronic problems, ranging from well-

established medicines for rare conditions to prospective future therapies for large 

patient groups such as the pandemic coronavirus-virus disease 2019. The basics of 

properdin biology are discussed, with a focus on the major hurdles that have 

hampered the interpretation of results from properdin-targeted studies. 
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Introduction: 
 

It has been clear in recent decades that the complement system is involved in a 

variety of illnesses [1]. As a result, Complement-inhibiting treatment is becoming 

increasingly popular [2]. In theory, the complement system is an important 

component given that it plays a crucial role in the protective immunity in humans. It is 

made up of various plasma and cell surface proteins, which actively interact in a 

complex manner, along with several more regulatory (immune) systems to distinguish 

amongst invasive, changed identity, and healthy self-surfaces. Complement allows for 

advanced immune surveillance and balance in the body. In order to stand against a 

complement-attack, most tissues and cells within the human body will produce 

membrane-bound proteins that serve a regulatory purpose. Regulatory proteins, which 

are soluble in nature, are then sent off to inflamed spots. This happens through their 

interaction with not just ligands but also primarily the complement proteins. It is 

marked through the local mircoenvironment’s complex and distinct form. One soluble 

complement protein is properdin. It is an initiator and regulator of the alternative 

pathway for the complement, which then has a substantial effect on its activation 

levels [1]. 

Clinical trials are now evaluating over 20 potential medicines that target 

complement components [3]. Found 64 years ago, properdin is essentially the one and 

only recognized complement regulator that has experienced enormous physiological 

categorization in aspects of serum and microenvironment inputs, biological 

capabilities, illness functions, and biochemical characteristics which would include 

elements such as, transcription, expression post-translational modifications, 

oligomerization and secretion [1, 3]. In this review, properdins' roles in immunity and 

its place in complement treatments are discussed. 

 

Complement system: 

 
Among the first line of defense against external and abnormal host cells, 

complement more or less acts as a critical part of an individual’s immunity itself [4]. 

This system is a collection of plasma proteins that are often produced in the liver and 

membrane proteins that are produced on the surfaces of cells. Complement can be 

present in blood, cells, and tissues [5]. Complement proteins collaborate for the 

purpose of opsonizing the pathogens and triggering a sequence of inflammatory 
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reactions that aid cells relevant to immunity in combating illness, alongside 

maintaining homeostasis. Three different pathways – classical (CP), lectin (LP), and 

alternative (AP) – each leading to a shared terminal pathway – are able to initiate the 

complement system. For the context of a normal person, AP’s seen as always 

functioning at low levels all of the time to check for infections. Healthy host cells are 

immune to complement attack and can tolerate low-grade activation for long periods. 

Apoptotic cells are cells that are continually formed in the body during normal 

cellular homeostasis; activate the three routes on their surfaces. Complement 

activation is strictly controlled in order to destroy dying cells without triggering 

adaptive or innate components and affecting immunity. Complement can become 

completely active once a pathogen is present. Complement induces inflammation, 

opsonization, phagocytosis, and pathogen death during an infection, which leads to 

the adaptive immune response being activated. Autoimmunity, thrombotic 

microangiopathy, chronic inflammation, graft rejection, and cancerous diseases are all 

related to increased susceptibility to non-infectious or infectious illnesses due to 

insufficient or excessive complement stimulation [1, 4, and 5]. 

 

Overview of pathway: 

 
Over 40 proteins make up the complement system, which performs a variety 

of tasks such as contributing to a cascade-like process for activation, which acts as 

major ligands or cellular receptors. "Complement system proteins, complement 

receptors expressed on human cells (CR1, CR2, CR3, CR4, C5a receptor 1 and 2, C3a 

receptor 1, C1q receptors, and CRIg), and complement regulatory proteins (Factor H, 

CD35/CR1, CD55/DAF, CD46/MCP, CD59, C4bp, Factor I, C1-INH, clusterin, 

vitronectin, CMSD1, CRIg, Factor H-like protein 1, Factor H-related protein 1–5, and 

properdin) play important roles in the host's defence against infection, in maintaining 

homeostasis through the clearance of immunological complexes and cell debris, in 

bridging the gap between innate and adaptive immunity, in metabolism, and in the 

nervous system [6]. As previously mentioned, there are three mechanisms to activate 

the complement system: classical, lectin, and alternative. The classical pathway is 

initiated when the C1 complex (containing C1q, C1r, and C1s) binds to 

immunoglobulins bound on pathogens or cell surfaces, circulating immune complexes, 

or pentraxins. The lectin pathway (LP) is initiated when certain carbohydrates and 
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other ligands on pathogen surfaces are recognized by mannose-binding lectin (MBL), 

ficolins, or collectins (CL-LK). When the CP and LP are active, serine proteases 

associated with the recognition molecules C1q and MBL (C1s and MBL-associated 

serine protein 2 (MASP-2)) break C4 and C2. The generated C4b attaches to the cell 

surface, while the C2b fragment binds to the C4b, forming the CP and LP C3 

convertase (C4b2b), which converts C3 to C3b and C3a, a chemo-attractant molecule. 

C3b possesses an exposed thioester bond [7, 8], allowing it to tag specific molecules 

by covalently binding to hydroxyl (-OH) and amine (-NH2) groups on cell surfaces. 

Before the C3b thioester is immediately inactivated by hydrolysis, covalent 

attachment of C3b occurs within sixty microseconds at a minimum distance of 28–30 

nm (280–300 nm)" [9]. 

 

The structure and production of properdin: 

 
Properdin is a significantly positively influenced plasma glycoprotein and is a 

component of the complement system. It is primarily manufactured by leukocytes, 

such as T cells [10], monocytes [11], and mast cells [12], in comparison with other 

complement elements generated by the liver; the protein is also stored in neutrophil 

auxiliary granules and is produced when the cells are activated [13]. The association 

between chemotherapy-provoked neutropenia and a reduction in properdin levels in 

the circulation [14] highlights neutrophils' involvement in total protein levels in 

plasma. In the healthy control group, normal systemic levels of human properdin are 

reported to vary from 5 to 45 g/ml [15]. The wide variation between researches is 

most likely owing to changes in the methodologies and reagents utilized, such as 

detection methods, antibody combinations, and standard protein preparations. In 

healthy neonates and babies (under one year old), systemic properdin levels are lower 

than in adults [24, 25, 28, 33]. 

Properdin is found in the oligomeric form in the blood and is found on the X 

chromosome. This last feature is critical to the organism's biological function. 

Properdin oligomers are composed of a monomer resembling a rod, with molecular 

weights in the range of 53 kDa [34]. Each monomer has 442 amino acids [35] and one 

truncated and six complete thrombospondin type I repeat (TSR) domains, which are 

numbered TSR0 to TSR6 from the N to C terminus [35, 37]. By creating head-to-tail 

linkages, the elastic monomeric subunits form cyclic dimers, trimers, or tetramers 



 

 

with curled vertex structures [7, 40, 38]. The oligomers occur in a fixed ratio of 

around 1:2:1 in normal human plasma, with the trimer being the predominant type [7]. 

Properdin's flexibility, the oligomeric structure makes biochemical and structure-

based studies hard to manage. Since a while, scientists relied on structure-function 

experiments with recombinant protein that was truncated or mutated, or particular 

TSR-directed antibodies to learn about the activities of individual TSRs in terms of 

target binding and oligomerization [36, 39, 40]. Recent developments, when studying 

properdin’s atomic formation, have highlighted that vertex formation is mediated by 

TSR domains emanating from two monomers. The connecting component will be 

made up of three TSRs [38, 41]. Based on current information, the most likely 

structure of properdin is a vertex with TSR0–1/TSR5–6 joined by TSRs 2–4. The 

complete structure with high resolution of the properdin has, however, not yet been 

determined. 

 

Properdin deficiencies, mutations, and polymorphic variants: 
 

Properdin deficiency is inherited as a X-chromosomal recessive trait and is 

closely connected to increased susceptibility to Neisseria meningitides, alongside with 

a substantially augmented risk associated with having spread, fulminant 

meningococcal infection than healthy persons [42]. Properdin deficiency has been 

detected in around 25 families, including approximately 20 different mutations [43]. 

Type I, or absolute lack of circulatory properdin, is triggered by a variety of mutations 

that lead to a shortened particular gene or alterations in protein structure that impede 

properdin secretion [44, 45]. Type II, or partial lack of circulatory properdin, is 

produced by a variety of abnormalities that produce a shortened genetic material or 

alterations in protein structure that impede properdin release [46]."Nucleotide 

mutations found in Type I deficient families alter amino acids that are structurally 

similar in human and mouse TSRs, showing that they are necessary for protein 

complexes [47]. (b) Type II properdin deficiency, which results in a 10% drop in 

serum properdin concentrations. Properdin is generated and secreted by cells, but 

oligomerization takes an unconventional path, with dimers predominating. Despite 

normal plasma levels, type II properdin deficiency is defined by a diminished capacity 

to bind C3b and govern the AP. Despite normal plasma levels," type III properdin 



 

 

deficiency is described by a reduced capacity for binding C3b and control of the AP 

[48-50]. 

 

 

 

Properdin and disease: 

 
To prevent the unfavorable inflammation-related and autoimmunological 

reactions that occur when cell viability is reduced later in apoptosis, as well as the 

following necrosis, tissues should be eliminated as soon as possible during apoptosis 

[51]. Without properdin, a higher number of apoptotic cells may proceed to secondary 

necrosis, potentially contributing to autoimmunity, more prominently the in vivo 

formation of systemic lupus erythematosus (SLE) [52]. While Properdin-deficient 

people have lower serum AP activation and end up more vulnerable to Neisseria 

meningitides [53, 54, 55, 56], only a few findings have established a link between 

properdin deficiency and autoimmune illness [57, 58]. There are a few possibilities 

for why properdin-deficient people don't have an evident autoimmune phenotype: 1. 

Considering the importance of removing dead cells as quickly as possible, it comes as 

no surprise that there are multiple (sometimes overlapping) systems in place to ensure 

the process's continuous operation. Properdin, recognizes relatively early apoptotic T 

cells [59], whereas C1 and MBL recognize late apoptotic/necrotic cells [60]. Late 

apoptotic and necrotic cells are regarded as more harmful than original ones because 

they lack membrane integrity and release intracellular antigen elements known to 

trigger an autoimmune response. A progressive apoptotic cell must be identified and 

designated for elimination by the 'second guard,' C1q and/or MBL, even in the lack of 

properdin. Apoptotic cells are recognized and removed by a number of extra proteins, 

such as the class-B scavenger receptor CD36, the classic phosphatidylserine receptor, 

2-glycoprotein, and milk-fat globule epidermal growth factor 8 (MFGE8) [61, 62, 63]. 

Consequently, the effects of properdin deficiency on autoimmunity may not be 

apparent till the disruption is noticed or experienced in one or more than one of the 

'back up' pathways. This deficiency can result in a number of paradoxical results: 

When it comes to the MRL/lpr lupus nephritis model for mouses, the AP convertase 

factor D [64] and factor B [65] are necessary for not only the death of the cell but also 

its pathologic complement deposition. Considering that the protein helps stabilize AP 

convertases, it's possible that although a deficiency of properdin allows more 
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malignant tumors to develop, it also limits necrotic cells' capacity for complement 

activation. Properdin abnormalities that enable convertase stability but impair 

apoptotic cell recognition, instead of those that cause complete properdin deficit, are 

more probable risk factors for autoimmunity. These abnormalities would not be 

discovered in previous studies as they would not always produce Neisseria 

susceptibility or interfere with properdin functioning in typical properdin tests. It's 

worth emphasizing the study at hand has more or less fine-tuned its focus to remain 

entirely on T cells [59], and it's unknown if it attaches to certain other forms of 

apoptotic cells. Furthermore, autoimmune illnesses are more common in women [66], 

However, since properdin is encoded on the X chromosome (and thus almost all 

documented properdin-deficient people are men), the effect of properdin deficiency in 

women is unclear [57,58]. Xu et al. [67] looked into the part played by properdin in 

apoptosis [58]. Using Jurkat cells, the researchers discovered that apoptosis was 

accompanied by a significant rise in binding of properdin. Research conducted on 

biochemistry in the future, when it comes to the subject, alongside in vivo model 

studies, is expected to expand on the mechanism(s) and the part played by the 

protein’s interaction at the time of apoptosis.  

If Properdin indeed contributes to the detection of broad danger signals, its 

spectrum of particular targets might encompass pathogen-infected along with 

cancerous elements. Sjoblom et al. [68] looked at 13,000 different genes to study and 

examine their sequencing. The work extended itself from one end to another, i.e. it 

looked at breast tumors of a primary nature, and went as far as delving into the lines 

of comparable gene sequencing traces that came from other tissue that match and 

could be classified as normal. Mutated genes, which were significantly altered during 

carcinogenesis, were discovered, suggesting that they would typically perform a 

protective role. This group included the properdin gene. The properdin gene is most 

likely active in breast cancer development, with the resultant properdin proteins being 

carried to the cell membrane and designating it for clearing. Breast cancerous cells 

have been shown to have altered GAG components in growth and may create 

properdin-binding domains [69]. If abnormalities in the properdin gene accumulated 

throughout tumor formation, this defensive pathway may be disrupted. As earlier said, 

a loss of properdin or its ability to recognize possibly lethal antigens can result in a 

wide range of illnesses and persistent problems. Properdin-induced AP activation, on 

the other hand, may not always be beneficial, and in certain situations may be harmful: 



 

 

Properdin produced from newly discharged neutrophil granules has a high target-

binding capability (as compared to indigenous serum properdin), which might explain 

neutrophils' crucial involvement in AP-dependent disease models for diseases, 

including rheumatoid arthritis [70, 71] and anti-phospholipid syndrome [72]. 

"Neutrophil-derived properdin may also promote AP activation in glomerulonephritis 

and vasculitis caused by anti-neutrophil cytoplasmic autoantibodies (ANCA disease) 

[73], as well as play a role in kidney transplant rejection, which is characterized by 

massive neutrophil infiltration in the presence of dying tissue [74]. Mast cells were 

recently discovered to be a novel source of properdin [75]. Properdin-directed 

complement activation might potentially be used in circumstances involving mast 

cells. It has recently been discovered that the AP C3 convertase is involved in the 

worsening of injury and disease. As a result, the AP C3 convertase has emerged as a 

potential therapeutic target. Antibodies that inhibit factor B [76], factor D [77), and 

properdin [78] have been presented as potential treatments in humanized form. Given 

the importance of the AP in preserving health, there is concern about the approach's 

potential adverse effects. We're only scratching the surface of the biological 

implications of properdin: target recognition. It's probable that this recently 

discovered properdin activity is involved in one or more of the various AP-dependent 

neutrophil-dependent illnesses. Properdin is made up of six TSRs, the majority of 

which appear to be ligand-binding sites. As a result, each target may be recognized by 

a unique set of TSRs. This scenario suggests the development of reagents that inhibit 

certain properdin: target interactions while leaving other properdin activities 

unaffected, avoiding unwanted side effects and restricting the therapeutic 

intervention's impact on the relevant therapeutic intervention. Structure studies 

examining properdin: target recognition, as well as investigations aimed at elucidating 

properdin target recognition inhibition in the serum, could be crucial in this regard." 

In an added note, the presence of a tiny animal plan would help with this kind of study. 

Systemic Inflammation: 

Complement inhibition has only proven successful in rare disorders so far. 

One rationale for this is that the pathophysiology of several uncommon illnesses is 

commonly discovered to be more or less complement-triggered, and a single therapy 

with a complement blocker may be adequate to control the problem. The 

pathophysiology of trauma and sepsis is significantly more convoluted, however, 



 

 

complement is undoubtedly essential. Complement acts as an upstream first-line 

sensor of risk, perhaps amplifying the inflammatory outburst. Nevertheless, due to 

the alternative first-line sensors (such as Toll-like receptors) exist, a combination of 

inhibitors of many of these sensors may be required necessary, as demonstrated with 

complement and CD14 [79]. CD14 inhibition has been recommended as a possible 

therapy for coronavirus disease 2019 (COVID-19) [80]. Prospective complement 

suppression techniques in septic infections or conditions will face the difficulty of 

identifying subgroups of patients who are characterized by complement activation. 

Other upstream bottlenecks, i.e. the sensor molecules, can then be combined with this, 

however, inhibiting elements such as cytokines, which are single downstream 

mediators, have a lower likelihood of working owing to their abundance. Given the 

numerous studies that strived to demonstrate and show that inhibiting specific 

downstream mediators is ineffective. Inherent immunity, especially complement, 

plays a pivotal role in the pathogenesis of trauma, and its therapeutic efficacy is 

equivalent to those of sepsis; nevertheless, DAMPs are more essential at first [80]. 

Recurrent infection, however, is usually discovered when sepsis advances to its final 

stages. 

Among the first investigations of increased complement activation in people 

with COVID-19 found an increase in the activation of components sC5b-9 and C5a, 

with the former acting for a longer period of time [81]. "The presence of C5a in 

bronchoalveolar fluid and the prevention of lung injury in a human C5aR1 knock 

mice model further suggested a role for the Ca-C5aR1 axis [82]. Five separate 

complement activation products from all routes were assessed in hospitalized patients 

in a clinical investigation of 39 patients. All activation products were uniformly raised 

across the board in all patients [83], and C5b-9 was linked to respiratory performance. 

Antibody titers, surprisingly, were also substantially linked with respiratory function, 

albeit to a lesser level. It's unclear how much the classical versus lectin pathways 

contributed to C4 activation, although they were very certainly both engaged. 

Furthermore, the C3 convertase C3bBbP was greatly enhanced, showing that a 

COVID-19 therapy strategy should be wide and encompass all routes (i.e., C3 or C5). 

[84) and [85] reviewed the interaction between the complement system and 

coronaviruses (2020). Treatment for COVID-19 has so far been restricted to case 

studies, the majority of which demonstrate inhibition at the C5 level [86, 87, 88]. 



 

 

Although the results of an open-labeled randomized study with 15 patients treated 

with an inhibitory anti-C5a antibody and 15 controls [89] are promising, bigger 

randomized control studies are needed to determine whether complement inhibition is 

a viable therapy option for COVID-19" [90]. 

Mode of expression of complement: 
 

Targets to be suppressed: 

 
Some diseases, like cold agglutinin syndrome and PNH, demonstrate greater 

dependence on complement, while others are only partially dependent on complement, 

varying from strongly to a little, and there are almost certainly no circumstances in 

which immune inflammatory response is involved when complement is missing. Thus, 

the guidelines for treating a problem will be dependent primarily on the quantity of 

the complement implicated on a scale [91]. Moreover, a disparity exists when it 

comes to chronic, lifelong diseases when the person who is ill is typically bound to 

their house and other diseases where there is an intense need for immediate care 

because of life-threatening issues at play, where the person who is ill is in the hospital 

or even the ICU, where they are monitored closely and given antibiotics, and where 

suppression is just required for a smaller period of time. In addition, the cost of 

suppressing complement has typically been exceptionally high, and it has been 

utilized in rare illnesses. New and less expensive pharmaceuticals are on their way to 

the market, and the ramifications for healthcare costs must be considered. [92]. When 

discussing this important topic in the future, there will be many other issues to 

consider. 

We have listed a few of the target molecules found in the cascade, which will be 

important in the coming future, as per our belief. Because the scientific field is rapidly 

evolving, this may alter. We must underline that a designed humanized monoclonal 

antibody targeting C5 cleavage is the only medication for complement suppression 

that has been accessible for routine usage. As a result, the expertise of blocking other 

targets was limited until now [93]. 

Classical and Lectin Pathway: 

      MBL has been the most researched protein in the lectin system and may be an 

option in some circumstances, but MASP-2 has recently been proposed as an 



 

 

interesting candidate to inhibit the lectin pathway. MBL, like C1q, is a recognition 

molecule with several roles, and MASP-2 could be a viable option because the lectin 

pathway is recognized by a variety of different molecules, with MASP-2 serving as 

the primary activation pathway. The fundamental risk with stopping the lectin 

pathway is that a significant portion of the complement's danger recognition function 

is lost [94]." 

C3 and the Alternative Pathway: 

 
          The fundamental difficulty with blocking C3 and alternate components is that it 

reduces opsonization and, therefore, increases the danger of infection. This should not 

be a concern if the patient is in an acute condition and is being watched and treated 

with antibiotics. A child will not be concerned about this short-term treatment. C3 is 

critical for accelerating B-cell antibody production; however, inhibiting C3 for a short 

period would have little effect. Another issue with C3 is its abundance in circulation, 

as well as the fact that it is produced locally in numerous tissues, making inhibition 

difficult [95]. 

The terminal pathway: 

To be suppressed, the terminal pathway's ultimate goal is to stop C5b-9 from 

combining, inhibiting membrane attack complex development yet enabling C5a to be 

released. This might be achieved by blocking C6 or C7, for example. The leakage 

process via the membrane begins after C8 has bonded [96]. 

Diagnostic and follow-up  

Complement Activation Detection: 

The complement system can be evaluated using a variety of methods [97, 98]. 

"The first is an in vivo test for measuring the degree of complement activation. There 

are a variety of assays available to identify specific activation products, but the TCC 

is a useful biomarker because it signals that C5 is activated and that both C5a and 

C5b-9 are produced. When C9 is included in the complex but not present in the 

original C9 molecule, this can be identified in plasma as sC5b-9 using a simple 

ELISA based on a monoclonal antibody interacting with a neoepitope exposed in C9 

[99]. The advantage of this test is that this complex has a longer half-life (1 hour) than 



 

 

the C5a molecule, which has a much shorter half-life (1 minute). It will also identify 

the activation of the entire cascade from beginning to conclusion." The use of EDTA 

to acquire blood samples and the collection and snap-freezing of plasma at 270°C is 

vital [100, 101]. 

Total Complement Activity (TCA) testing 

This collection of assays evaluates the complement system's overall functional 

activity. They used to be based on complement hemolytic testing, however 

increasingly sensitive and reliable enzyme immunoassays, such as the entire 

complement screen, gradually supplanted it. However, unlike the sC5b-9 test, this 

assay measures complement properties in vitro and so requires serum (fresh or freshly 

maintained and kept at a temperature of 27°C). The detecting method is similar to 

C5b-9 ELISA, but the structure is different [102]. The wells are covered with 

activators specific to each "of the three pathways, and if all 3 elements are present and 

active, the C5b-9 complex will form in the well and be identified using the same anti-

C9 neoepitope antibody. The complement system will be recognized as 100 percent 

activity in the wells if it is normal." The C5b-9 complex will not form if a terminal 

component or C3 is genetically faulty, such as in a patient lacking C5. Because the 

detection antibody does not recognize a C9 neoepitope, all three pathways will show 0% 

activity. If one or more of the tests come out negative, additional testing is required to 

identify the lacking component [103]. 

Therapeutic Complement Inhibition's Consequences: 

A. Adverse Effects and Safety 

1. Established C5 Inhibition:  

        Eculizumab was the sole complement blocker approved for therapeutic usage 

till 2020. In 2007, it was approved to treat paroxysmal nocturnal hemoglobinuria. 

These patients will be treated for the rest of their lives, and the treatment has proven 

to be extremely safe. The medicine was shown to be safe and well-tolerated in a 66-

month study of 196 patients, without any indication or confirmation for cumulative 

toxicity [104]. Four deaths were unrelated to the treatment, and no evidence of 

Neisseria infection was identified. A similar finding was discovered in a Japanese 

investigation of PNH patients [105]. A study conducted a thorough evaluation of 12 



 

 

databases and revealed that no deaths or Neisseria infections occurred as a result of 

the treatments [106]. A number of other research back up the safety of the product. 

However, three incidences of Neisseria infection were discovered in significant 

research conducted over five years, with 1,321 participants, including both pediatric 

and adult patients, with one case resulting in death [107]. Ultimately, a study that 

was done over a decade and included 28,518 individual years confirmed the 

medication's efficacy all while emphasizing the risk of Neisseria infection. Other 

infections were discovered, but the cause was unknown [108]. As a result, C5 

inhibition with eculizumab is a relatively safe treatment with few side effects, but 

the minor risk of Neisseria infection should be kept in mind at all times." 

2. New Inhibitors Could Have Negative Side Effects: 

 

When novel inhibitors are approved for clinical usage, various potential side 

effects should be considered. It is impossible to rule out the possibility that inhibiting 

all three pathways' initial recognition phases, or inhibiting C3, had the likelihood of 

raising the risks associated with added infectious events, caused by reduced 

opsonization. Short-term therapy although the person is still under observation may be 

less of a worry in some acute phases, and it might potentially be the most beneficial 

therapy [109]. 

B. Efficacy of Treatment  

1. Fully Complement-Dependent Diseases: 

Once the condition is predominantly complement-dependent, such as in 

paroxysmal nocturnal hemoglobinuria and aHUS, complement inhibition is very 

effective and even life-saving. Complement has a substantial (albeit not only) part in 

the pathophysiology of a variety of disease possibilities, as previously indicated. 

Before adding additional disorders to the list, controlled clinical trials should be done. 

Off-label use may be permitted in severely sick patients if there is a reason to suspect 

the presence of complement-mediated pathology, particularly if the condition is 

uncommon and medical trials with appropriate power are difficult to undertake 

[110,111]. 

2. Diseases with Complex Pathophysiology: 

 



 

 

Complement activation may have a smaller role in pathophysiology in such 

complicated disorders, thus the goal will be to employ a combination of laboratory 

models and clinical trials to see if complement suppression might lower disease 

activity [112]. 

 

Conclusion  

 
The complicated role of properdin in various key immune processes increases 

the demand for new research on both levels in vitro and in vivo. Among these would 

be a reassessment of sickness frequency, particularly for people with properdin 

deficiency. Moreover, more examination of the impacts of properdin deficiency in 

animal studies is also required. Properdin DNA polymorphism in people who present 

with illnesses of autoimmune disorders typically associated with issues with apoptotic 

cell clearance, or in those with particular cancerous cells or tumors, should get greater 

focus, with a special emphasis on polymorphisms that affect the identification of the 

target. The body's immune system consists of various components such as 

complement to quickly recognize and destroy infections and other dangerous 

organisms.  

There has been for a long time an assumption that complement is a primitive 

"stop-gap" measure to stop infection while waiting for the complete activation of the 

adaptive immune system. It is now clear how naïve this assumption was: effective 

immune defence is considered as a complex system wherein the intrinsic system plays 

critical roles in instructing and directing the adaptive system. The discovery of 

complement receptors, such as CRIg [113], and the revealed new roles complement 

proteins like C1q in the development of the neuronal synapse [114], the importance of 

DAF, CD46, and C5a in modulating T cell responses [115-119], the properdin 

capability of recognizing dangerous antigens [59,119]: all of these findings show how 

closely complement and adaptive immunity are linked, implying that there will be 

many more intriguing discoveries at the complement/adaptive immunity interface in 

the future. 

We believe that this review has provided the reader with enough information 

to investigate complement as an intriguing and thoroughly studied topic for treatment 

of a variety of illnesses in the clinical setting, instead of merely as "an elegant model 

system." It is also important to note the significance of intensifying research activities 
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in this area is for establishing the framework for clinical investigations in the future. It 

is reasonable to expect that as the number of complement-modulating drugs increases, 

so will the number of diseases that can be treated with complement-modulating 

therapies. 
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