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Abstract:                                       
Liver proteins called “Acute Phase Reactants (APRs)” respond to inflammation, infection, and tissue injury. APRs are 

biomarkers for psoriasis, systemic lupus erythematosus, hidradenitis suppurativa, vitiligo, rosacea, and autoimmune bullous 
disorders like pemphigus vulgaris and bullous pemphigoid. 

CRP is a well-studied APR. Psoriasis and lupus erythematosus have high CRP values. Serum CRP levels correlate with 
psoriasis severity and may be a treatment target. CRP also indicates disease activity in lupus. 

Hidradenitis suppurativa, a chronic skin condition, causes painful nodules, abscesses, and sinus tracts in the axillary, 
inguinal, and anogenital areas. Hidradenitis suppurativa patients exhibit high APRs, particularly CRP, which correspond with 
disease severity. 

Vitiligo, an autoimmune disorder, causes skin regions to lose colour. Vitiligo patients had higher haptoglobin and 
ceruloplasmin levels. 

Rosacea causes facial flushing, erythema, papules, and pustules. APRs including serum amyloid A, alpha-1-antitrypsin, and 
haptoglobin may be rosacea biomarkers. 

Autoantibodies targeting skin structure proteins cause blistering and erosion in autoimmune bullous disorders. Pemphigus 
vulgaris and bullous pemphigoid patients had increased CRP and haptoglobin. 

In conclusion, APRs have emerged as important biomarkers in dermatology, providing valuable information about disease 
activity, severity, and response to therapy. While more research is needed to fully understand the role of APRs in skin 
diseases, their potential as diagnostic and therapeutic targets is promising. 

 

1. Introduction: 

The liver produces proteins known as “acute phase 

reactants (APRs)” in reaction to tissue damage, 

infection, or inflammation. Dermatologists have 

discovered that APRs can be used as biomarkers for a 

variety of skin conditions, including rosacea, vitiligo, 

hidradenitis suppurativa, psoriasis, systemic lupus 

erythematosus, pemphigus vulgaris, and bullous 

pemphigoid [1]. 

“C-reactive protein (CRP)” is among the APRs that 

has received the most research. CRP levels have been 

found to be elevated in a variety of inflammatory skin 

conditions, including lupus erythematosus and 

psoriasis. Serum CRP levels have been linked to the 

severity of the psoriasis condition, and CRP has been 

suggested as a potential treatment target. CRP has also 

been discovered to be a helpful marker for disease 

activity in lupus erythematosus. A chronic 

inflammatory skin condition known as hidradenitis 

suppurativa causes recurrent painful nodules, 

abscesses, and sinus tracts in the axilla, inguinal, and 

anogenital areas. Patients with hidradenitis 

suppurativa have been reported to have increased 

levels of several APRs, including CRP, and it has 

been demonstrated that these levels are correlated with 

the severity of the disease [2,3]. 

An autoimmune condition called vitiligo causes 

patches of skin to become depigmented due to the loss 

of pigment-producing cells. According to studies, 

patients with vitiligo had higher serum levels of APRs 

such haptoglobin and ceruloplasmin. Rosacea is an 

inflammatory skin condition that causes papules, 

pustules, erythema, and face flushing. Several 

potential serum biomarkers for rosacea have been 

discovered through transcriptome analysis of facial 

skin, including APRs like serum amyloid A, alpha-1-

antitrypsin, and haptoglobin. A set of skin conditions 

known as autoimmune bullous illnesses are caused by 

autoantibodies that target structural proteins in the 

skin and are characterized by erosions and blistering. 

Patients with pemphigus vulgaris and bullous 
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pemphigoid have been shown to have higher levels of 

serum APRs such CRP and haptoglobin [4-10]. 

In conclusion, APRs have become significant 

biomarkers in dermatology, offering useful data on the 

occurrence, severity, and response to treatment of 

disease. APRs have a role in skin illnesses, but further 

study is needed to fully understand this. Nevertheless, 

their potential as a target for diagnostic and 

therapeutic purposes is encouraging. 

2. Pathophysiology of APRs 

A set of proteins known as acute phase reactants 

(APRs) are produced in response to tissue damage, 

infection, and inflammation. In reaction to pro-

inflammatory cytokines including interleukin-1 (IL-1), 

interleukin-6 (IL-6), and tumour necrosis factor alpha 

(TNF-), they are made by hepatocytes and other cells. 

The production of APRs is a component of the acute 

phase response, a systemic reaction to tissue damage 

and inflammation that is defined by modifications in 

the concentrations of different circulating proteins [1]. 

The acute phase response is mediated by a number of 

intricate mechanisms that are implicated in the 

pathophysiology of APRs. Pro-inflammatory 

cytokines including IL-1, IL-6, and TNF- are 

produced in greater quantities during the acute phase 

response, which activates intracellular signalling 

pathways that result in the production of APRs. The 

release of transcription factors including nuclear 

factor kappa B (NF-B) and activator protein 1 (AP-1) 

that bind to the promoter regions of APR genes and 

activate their transcription is stimulated by these 

cytokines [4,5]. 

Positive and negative APRs are two different types of 

APRs that are created during the acute phase response. 

Positive APRs are proteins whose levels rise in 

response to inflammation and tissue damage, 

including C-reactive protein (CRP), serum amyloid A 

(SAA), and fibrinogen. Proteins whose levels drop 

during the acute phase response are known as negative 

APRs. Examples include albumin and transferrin. The 

most popular positive APR and a sign of systemic 

inflammation is CRP. It attaches to bacterial and 

damaged cells, activating the classical complement 

system and promoting macrophage phagocytosis. 

Rheumatoid arthritis, inflammatory bowel disease, 

and sepsis are just a few of the inflammatory and 

infectious conditions that have been linked to elevated 

CRP levels [6-8]. 

Hepatocytes and monocytes create SAA, another 

positive APR, in response to pro-inflammatory 

cytokines. It has been demonstrated to have pro-

inflammatory effects by increasing the production of 

adhesion molecules, cytokines, and chemokines. 

Atherosclerosis and systemic lupus erythematosus are 

two inflammatory illnesses that have been linked to 

elevated SAA levels. A positive APR that is essential 

to the coagulation cascade is fibrinogen. Hepatocytes 

produce it in reaction to pro-inflammatory cytokines, 

and it is transformed into fibrin during the clotting 

process. An elevated risk of cardiovascular disease 

and stroke has been linked to elevated fibrinogen 

levels [7-9]. 

The most prevalent protein in plasma is albumin, a 

negative APR produced by the liver. It performs a 

variety of tasks, such as maintaining oncotic pressure, 

transporting hormones and medications, and acting as 

an antioxidant. Albumin levels fall during the acute 

phase response as a result of decreased synthesis and 

increased degradation. Poor prognosis has been linked 

to a number of illnesses, including cancer and sepsis, 

and low albumin levels. Another negative APR 

implicated in transporting iron is transferrin, which is 

produced by the liver. It binds to iron and moves it to 

other tissues, including the liver and bone marrow. 

Transferrin levels fall during the acute phase response 

as a result of decreased synthesis and increased 

catabolism [6-10]. 

The acute phase response as a whole has significant 

physiological and pathological effects in addition to 

the functions played by individual APRs. APRs, 

cytokines, and complement proteins are just a few of 

the circulating proteins whose levels alter during the 

acute phase response. Activation of neutrophils and 

macrophages, improved phagocytosis and antibody-

mediated immunity, and suppression of T-cell 

activation and proliferation are only a few of the 

consequences these alterations have on the immune 

system. The acute phase response also has metabolic 

implications, including mobilizing energy substrates 

and causing insulin resistance. These outcomes are 

believed to be adaptive reactions that help the body 

deal with the stress of tissue damage and 

inflammation. But excessive or protracted acute phase 

response activation can have pathological effects. 
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Numerous chronic diseases, such as cardiovascular 

disease, diabetes, and cancer, have been linked to 

chronic low-grade inflammation, which is 

characterized by persistent elevation of APRs and 

cytokines. The interplay between the immune system, 

metabolic pathways, and the vasculature are among 

the complicated mechanisms by which chronic 

inflammation causes various disorders [7-11]. 

APRs have been researched in dermatology in relation 

to a number of skin conditions, such as psoriasis, 

atopic dermatitis, and acne. Elevated levels of APRs, 

such as CRP, SAA, and fibrinogen, have been seen in 

psoriasis and have been linked to cardiovascular risk 

and the severity of the disease. Elevated levels of 

APRs have also been seen in cases of atopic dermatitis 

and have been linked to both disease activity and the 

presence of concomitant conditions including asthma 

and allergic rhinitis. Elevated CRP levels have been 

seen in cases of acne and have been linked to both the 

severity of the condition and the existence of 

concomitant conditions like metabolic syndrome. 

In conclusion, APRs are crucial in the 

pathophysiology of tissue damage and inflammation. 

The synthesis of several APRs in response to pro-

inflammatory cytokines constitutes the acute phase 

response, a complicated systemic reaction. Depending 

on the environment in which they are produced, APR 

levels can have both physiological and pathological 

effects. APRs have been researched in dermatology 

for a number of skin conditions and have been linked 

to comorbid conditions and disease severity. To better 

understand the role of APRs in skin diseases and to 

create new treatments that specifically target the acute 

phase response, more research is required [11-15]. 

The significance of APRs in dermatology 

APRs are important in dermatology because they may 

serve as biomarkers for different skin conditions. APR 

levels have been found to be elevated in a number of 

skin disorders, including psoriasis, atopic dermatitis, 

and acne, and they have been linked to both the 

severity of the disease and the existence of comorbid 

conditions [1,2]. 

APRs have been thoroughly investigated in psoriasis, 

and higher levels of CRP, SAA, and fibrinogen have 

been noted. The likelihood of acquiring cardiovascular 

disease, a prevalent comorbidity in people with 

psoriasis, and the severity of the disease have been 

observed to correspond with these markers. Elevated 

levels of SAA and CRP have been seen in atopic 

dermatitis individuals who have undergone APR 

studies. It has been discovered that these markers are 

related to disease activity and the presence of 

concomitant conditions including asthma and allergic 

rhinitis. Elevated CRP levels have been seen in cases 

of acne and have been linked to both the severity of 

the condition and the existence of concomitant 

conditions like metabolic syndrome [3-5]. 

APRs have a number of potential uses as biomarkers 

in dermatology. First off, APRs can offer a non-

invasive way to track disease activity and treatment 

effectiveness. APRs can also be used to pinpoint 

patients who are more likely to have concomitant 

conditions like cardiovascular disease. This may result 

in earlier intervention and better patient outcomes. 

The use of APRs as biomarkers in dermatology does 

have some restrictions, though. First off, factors other 

than the underlying skin illness, such as age, gender, 

and obesity, can have an impact on the levels of 

APRs. APRs should therefore be interpreted in light of 

additional clinical and laboratory criteria. Second, it is 

challenging to create common reference ranges 

because APR levels can differ between people [10-

14]. 

In conclusion, APRs are important biomarkers in 

dermatology, and their application may enhance 

patient outcomes and disease management. APR 

levels have been found to be elevated in a number of 

skin conditions, and they have been linked to both the 

severity of the disease and the existence of comorbid 

conditions. However, further investigation is required 

to establish common reference ranges, and the use of 

APRs as biomarkers should be understood in the 

context of other clinical and laboratory parameters 

[15-17]. 

The use of APRs in the diagnosis and monitoring 

of skin diseases 

An area of dermatology that is rapidly developing is 

the use of APRs in the diagnosis and monitoring of 

skin diseases. APRs can help with the diagnosis, 

follow-up, and therapy of several skin illnesses by 

revealing important details about the underlying 

inflammatory processes in these situations. APRs have 

been utilized as monitoring and diagnostic techniques 
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for psoriasis. Patients with psoriasis have been 

reported to have elevated levels of CRP, SAA, and 

fibrinogen, and it has been discovered that these 

indicators are related to the severity of the condition 

and the risk of developing cardiovascular disease. 

Therefore, measuring the levels of these APRs can 

help with psoriasis diagnosis and monitoring. APRs 

have also been utilized as monitoring and diagnostic 

techniques for atopic dermatitis. Patients with atopic 

dermatitis have been reported to have elevated levels 

of SAA and CRP, and it has been discovered that 

these indicators are associated with the disease's 

activity as well as the prevalence of concomitant 

conditions including asthma and allergic rhinitis. 

Therefore, measuring the levels of these APRs can 

help with atopic dermatitis diagnosis and monitoring 

[18-20]. 

APRs have also been utilized as monitoring and 

diagnostic tools for acne. Acne sufferers have been 

found to have elevated levels of CRP, and these 

markers have been linked to both the severity of the 

condition and the prevalence of concomitant 

conditions like metabolic syndrome. Therefore, 

measuring the levels of these APRs can help with acne 

diagnosis and surveillance. There are various 

advantages of using APRs for skin disease diagnosis 

and monitoring. First off, APRs can offer a non-

invasive way to track disease activity and treatment 

effectiveness. Second, those who are more likely to 

develop comorbidities like cardiovascular disease can 

be identified using APRs. This may result in earlier 

intervention and better patient outcomes [17-20]. 

The use of APRs in the diagnosis and monitoring of 

skin diseases is not without restrictions, though. Other 

than the underlying skin condition, factors like age, 

gender, and obesity can affect the levels of APRs. 

APRs should therefore be interpreted in light of 

additional clinical and laboratory criteria. 

Additionally, since APR levels can differ between 

people, it is challenging to define a set of global 

reference ranges. Finally, APRs can be useful 

diagnostic and monitoring tools for a variety of skin 

conditions. They can help with the identification, 

observation, and management of these conditions as 

well as offer important information about the 

underlying inflammatory processes. However, 

additional research is required to establish common 

reference ranges, and the use of APRs should be 

interpreted in the context of other clinical and 

laboratory parameters [20,21]. 

The potential role of APRs in the development of 

novel therapies for dermatological diseases 

In dermatology, there is currently study being done on 

the possible contribution of APRs to the creation of 

innovative treatments for illnesses of the skin. 

Targeting these molecules could be a useful strategy 

for treating these illnesses because APRs are key 

players in the etiology of many skin diseases. The 

creation of medicines that particularly target APRs is 

a promising research area. For instance, rheumatoid 

arthritis and other inflammatory illnesses have been 

successfully treated with medications that target IL-6, 

such as tocilizumab. Similar strategies could be used 

to treat skin conditions by creating medications that 

specifically target APRs like CRP, SAA, and 

fibrinogen [20,21]. 

The use of APRs as biomarkers to identify patients 

who are likely to respond to particular treatments is 

another promising area of research. For instance, it 

has been demonstrated that increased CRP levels can 

indicate a greater response to methotrexate in psoriasis 

patients. Finding biomarkers like APRs may therefore 

make it possible to customize treatments for specific 

patients and enhance therapeutic effects. APRs might 

also be useful in the creation of personalized medicine 

techniques. Identifying patients with elevated levels of 

particular APRs, for instance, may point to a 

particular underlying inflammatory process that could 

be targeted by a particular medication. Patients with 

skin problems may benefit from more individualized 

and effective treatments as a result. Additionally, the 

use of APRs in clinical trials may help in the creation 

of fresh treatments for skin conditions. Clinical trials 

may be more effective and focused if individuals who 

are more likely to respond to a particular medication 

are identified by measuring their APR levels in 

clinical trial participants [21-23]. 

Overall, research is still being done to determine the 

potential contribution of APRs to the creation of new 

treatments for disorders of the skin. Targeting APRs 

might be a promising strategy for treating skin 

conditions, and identifying biomarkers like APRs 

might make it easier to customize treatments for 

different patients. To fully investigate the potential of 
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APRs in the development of innovative therapeutics 

for dermatological illnesses, more study is required. 

3. Conclusion  

Hepatocytes quickly produce APRs as a biomarker of 

systemic inflammation in response to pro-

inflammatory cytokines. APRs are crucial for the 

diagnosis, follow-up, and prognosis of many illnesses, 

including dermatological conditions. The use of APRs 

as diagnostic and prognostic indicators can help with 

the management of skin conditions, and further 

research is needed to determine whether APRs could 

be the target of novel treatments for dermatological 

conditions. 
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