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Abstract

The main manifestations of scabies disease are mediated through inflammatory and hypersensitivity like-reactions to mite 
products that lead to itching with different lesions. The initial inflammatory response is towards the mite and its products. 
The aim of this study is to Determinate certain inflammatory elements including eosinophil, CRP and ESR in Scabies patients 
(ordinary and Prisoners) treated with Permethrin 5%. The study included (28) Ordinary, (32) prisoners scabies patients 
as well as (30) healthy person as a control group. Determination of CRP was done by Ichroma, ESR by using (Mix RAT 20, 
VITAL) and Eosinophil count determined from complete blood count (CBC). The results showed that the level of CRP in sera of 
ordinary scabies patients was somewhat higher (non- significantly) as compared to prisoners (3.60±0.44 vs.2.75±0.35 mg/L), 
in pre-treatment stage, while in post-treatment, the levels were elevated in prisoners (non- significantly) as compared to 
ordinary scabies patients (3.57± 0.59 vs. 3.29±0.31mg/L) respectively. ESR levels were significantly increased in both patient 
groups (ordinary 25.68±2.97 and prisoners 25.34±0.77 mm/hr ) in comparison to control (8.0±1.06 mm/hr), but significantly 
decreased values (9.46±0.17 mm/hr) were recorded post-treatment in ordinary patients compared to that (19.78±0.17 mm/
hr) in prisoners. Eosinophil count in (ordinary and prisoners) groups of patients pre-treatment was significantly higher 
compared to control group (5.9±0.77, 5.2±0.5 and 2.2±0.17 cell/ µl ) respectively., while a decreased mean values of ( 2.4 
±0.17 cell/ µl, 1.7 ±0.17cell/ µl ) were recorded in ordinary and prisoners patients post-treatment.  
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Abbreviations: CRP: C- Reactive Protein; ESR: 
Erythrocyte Sedimentation Rate.

Introduction

Scabies is a parasitic infestation of the skin caused by the 
mite Sarcoptes scabiei, in developed countries .Its outbreaks 
are common in residential and nursing care homes where 
they cause significant morbidity and distress [1]. According 
to the review of scabies study show that, globally, more 
than 200 million people are affected, with a mainly high 

prevalence in low income tropical regions [2]. Scabies is a 
condition of the skin caused by human itch mites, the mite 
usually is spread by direct, prolonged, skin-to-skin contact 
with a person who has scabies, Scabies occurs worldwide and 
affects people of all races and social classes, so all travelers 
are at risk. It can spread rapidly in crowded conditions, 
Travelers going to nursing homes, extended care facilities, 
schools, and prisons are at higher risk, and among socially 
disadvantaged populations and immunocompromised hosts, 
the most common symptoms of scabies are intense itching 
(especially at night).The time required to induce immunity 
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in primary infestations probably accounts for the latent 
period of 4-8 weeks of asymptomatic infestation, In re- 
infestation, the sensitized individual may develop a rapid 
reaction (within hours). Inflammation can cause abnormal 
proteins to appear in the blood. These proteins cause the 
RBCs to clump together, making them fall more quickly, the 
CRP test at the same time tested the ESR, and other factors 
such as smoking, stress and antidepressants are effects on 
immunocompromised individuals in prisoners. Reasons for 
high CRP levels may indicate higher levels of some cytokines 
that can increase the feeling of stress; Post-treatment itch 
may persist for up to 2-4 weeks. Have been shown to promote 
eosinophilia as well as their anti-inflammatory effects. Large 
numbers of eosinophils are produced in cases of allergies and 
worms, Eosinophil, which are found at the sites of infection 
when infected with these diseases [3]. Topical treatments are 
effective, but the most effective, permethrin 5%, alternative 
treatments may be less effective, poorly tolerated, or have 
more significant adverse effects such as sulfur, benzyl and 
benzoate, Reduced compliance between home contacts 
may reduce the effectiveness of contact therapy, leading to 
re-infestation, the aim of this study is to Determination of 
inflammatory factors eosinophil, CRP and ESR in Scabies 
patients (ordinary and Prisoners) treated with Permethrin 
5%.

C- Reactive Protein (CRP) 

It is synthesized in the liver, its physiologic role is to 
bind to phosphocholine expressed on the surface of dead or 
dying (apoptosis) cells in order to activate the complement/
immune system, which enhances phagocytosis by 
macrophages. Levels of CRP begin to rise within 2 hours of an 
insult, and have a half-life of about 18 hours. Rapid, marked 
increases in CRP occur with a wide variety of disorders 
including infection, trauma, tissue necrosis, malignancies, 
and autoimmune disorders, Since a large number of disparate 
conditions can increase CRP production, it cannot be used to 
diagnose a specific disease such as rheumatoid arthritis, CRP 
is merely an indicator or biomarker of a disease process that 
is causing cell death due to inflammation [4]. increasing CRP 
levels were associated with increasing risk for psychological 
distress and depression, High levels of CRP caused by 
inflammation in the body are believed to be associated 
with an increased risk of heart attack and cardiovascular 
disease, but the authors suggest that high levels of CRP may 
indicate elevated levels of certain cytokines that can increase 
feelings of stress, Depression itself can also lead to increased 
inflammation but conflicting results [5,6]. CRP levels may 
decrease after anti scabietic therapy that inhibits the activity 
and production of T cells, which are predominant cells in the 
inflammatory [7].
 

Erythrocyte Sedimentation Rate (ESR) 

 Influenced by several factors such as the plasma 
concentration of fibrinogen and other acute phase proteins, 
the immunoglobulin concentration, number, size and 
shape of the erythrocytes and the patients’ age and sex. In 
an inflammatory reaction the ESR is mainly influenced by 
the P-fibrinogen concentration, ESR requires a test time 
of at least 60 min which sometimes makes it less suited 
for diagnosis of inflammatory and infectious diseases. 
The erythrocyte sedimentation rate (ESR or sed rate) and 
C-reactive protein (CRP) are among the oldest laboratory 
tests still in use, Multiple cells are involved in the release of 
inflammatory mediators, which combine to generate pain 
and inflammation are present, as well as be markers of 
treatment [8]. 

Eosinophils 

Multifunctional leukocytes Involved in both allergic and 
parasitic infections [9,10]. Their function in inflammatory 
scabies remains an indeterminate response, but they are 
known. Large numbers of eosinophils are produced in cases 
of allergies and worms, Eosinophil, which are found at the 
sites of infection when infected with these diseases [3]. 
These eosinophils are controlled by immune infiltration, 
and the detection corresponds to the high expression of Th 2 
representative for IL- 4, IL-5 and IL-13 in CS [11]. Eosinophils 
may also regulate the inflammatory response to Th1. and 
production of IL-12 and gamma antiviral (IFN-γ) [12]. 
Eosinophils have an important role in non-specific (innate) 
immunity. Its elevation means that this kind of immunity is 
effective.

Material and Methods

Blood Sample Collection 

Samples were collected from (28) ordinary and (32) 
prisoners scabies patients as well as (30) healthy individuals 
as a control group (15 to 63 years old). Samples were 
collected at the period from May to August 2019. The clinical 
examination had been done by the dermatologists in hospital 
and the patients were diagnosed according to clinical features 
beside laboratory findings.

 Under sterile conditions, 4 ml of peripheral blood was 
withdrawn from each participant. whole blood was collected 
in sterile EDTA tubes for Eosinophil count was determined 
from complete blood count (CBC) by using (Ad via 120 
diagnostic, Siemens) and sera were used for ESR estimation 
by using (Mix RAT 20, VITAL) the hematologist automatically, 
and for determination of C-reactive protein levels by Ichroma.
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Statistical Analysis 

Results are expressed as mean ± standard errors (M±SE) 
which were analyzed by one-way analysis of variance 
(ANOVA) followed by Fisher’s test for multiple comparisons, 
using Stat view version 5.0. Differences were considered 
significant when p<0.05. The other data expressed as 
percentage (%) which were analyzed by chi square test 
using excel program version 2010. Regression analysis was 
performed by analysis of covariance (ANCOVA) also using 
Stat view version 5.0.

Results

Differential white blood cells count revealed elevated 
eosinophilic count in both patient groups (ordinary 
and prisoners) during pre-treatment period, which was 
significantly highly compared to control group (P= ˂0.0001). 
While they showed the mean values of ( 2.4 ±0.17 cell/ µl, 
1.7 ±0.17cell/ µl ) in post-treatment phase, which were 
significantly decreased in comparison to pre-treatment 
phase (P= ˂0.0001) . 

Groups
Eosinophil (cell/μl) pre-treatment Eosinophil (cell/μl) post-treatment P. Value

Mean±S.E. Mean±S.E.
Control 2.2±0.17

Ordinary 5.9±0.77 2.4±0.17* <0.0001
Prisoners 5.2±0.5 1.7±0.17* <0.0001

P. value C. vs O. <0.0001
C. vs P. <0.0001 P. vs O.=0.009

P. vs O. =0.32

*Different letters= Significant difference (P≤0.05) between mean.
Table 1: Comparison of Eosinophil count in ordinary and prisoners scabies patient groups as well as healthy control in pre-and 
post- treatment stages.

Figure 1: Comparison of Eosinophil count in ordinary and prisoners scabies patient groups as well as healthy control in pre-
and post- treatment status.

Groups
CRP(mg/L) pre-treatment CRP(mg/L) post-treatment P.value

Mean±S.E. Mean±S.E.
Ordinary 3.60±0.44 3.29±0.31 0.79
Prisoners 2.75±0.35 3.57±0.59 0.27

P. value 0.93 0.88
*N.S: Non-Significant.
Table 2: Comparison of CRP titration in Ordinary scabies patients and prisoners as well as health control according to treatment.
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As it is illustrated in Table 2, in pre-treatment phase, the 
level of CRP was a little bit higher in ordinary scabies patients 
compared to prisoners patients (3.60±0.44 vs.2.75±0.35 
mg/L, while in post-treatment stage, the situation was 
(non- significantly) inverted toward cuff of prisoners as 
compared with ordinary scabies patients (3.57± 0.59 vs. 
3.29±0.31mg/L) respectively.

As shown in Table 3 ESR in pre- treatment phase was 
significantly (P=˂0.05) increased in both scabies patients 
groups (ordinary 25.68±2.97and prisoners 25.34±0.77mm/
hr), compared to control group (8.0±1.06 mm/hr), whereas 
in post- treatment its levels were significantly (P=˂0.05) 
decreased in ordinary patients group (9.46±0.17 mm/hr) 
and to less extent in prisoners patients (19.78±0.17 mm/hr).

Groups
ESR (Mm/Hr) Pre-Treatment ESR (Mm/Hr) Post-Treatment P.Value

Mean±S.E. Mean±S.E.

Control 8.0±1.06
Ordinary 25.68±2.97 9.46±0.17 <0.0001
Prisoners 25.34±0.77 19.78±0.17* <0.0005

P. value C. vs O. <0.0001

C. vs P. <0.0001 P. vs O.=0.0001

P. vs O. =0.89

*Different letters= Significant difference (P > 0.05) between mean.
Table 3: Comparison of ESR in Ordinary and prisoners scabies patients as well as in controls in pre and post- treatment stages.

Figure 2: Comparison of ESR in ordinary scabies patients and prisoners as well as control according to treatment stage.

Discussion

Increased eosinophils in scabietic patients could be 
attributed to allergic response against the mites and their 
products. Eosinophils have an important role in non-specific 
(innate) immunity. Its elevation means that this kind of 
immunity plays certain role in the pathogenic events of this 
disease. In this study it was noticed that the early scabietic 
patients (acute stage) were with higher eosinophils count 
than in late stages, which still higher in comparison with 
controls. In the early stages of scabies or when increased 
levels of adrenal glucocorticoids and epinephrine, as 
in prisoners, concurrent psychiatric disorders develop 

due to eosinophilia in acute infection. The theoretical 
interpretation for the dramatic decline in post- treatment 
phase in prisoners may reflect immune suppressive milieu 
related to stressful conditions, nature of nutrition and types 
of treatment. Patients may need excessive and repeated 
scabies treatment including appropriate anti-inflammatory 
therapy, and even may require corticosteroid injections [13]. 
In ordinary patients we observe somewhat high level of CRP 
compared to prisoners, in pre-treatment, post- treatment 
stage. The stress response is an adaptive and complex 
mechanism that promotes immediate survival by mobilizing 
energy stores resulting from the release of glucocorticoids 
(GCs) by activating the hypothalamus-pituitary-adrenal axis 



Virology & Immunology Journal
5

Majid MM, et al. Certain Inflammatory Changes in Scabies Stressed Patients Treated with Permethrin 
5%. Virol Immunol J 2020, 4(1): 000229.

Copyright©  Majid MM, et al.

(HPA) [14,15]. GCs work on almost all organs and tissues 
and effectively regulate every component of the immune 
and inflammatory responses. One of the most potent anti-
inflammatory effects of Glucocorticoids is the suppression of 
the mediators of the immune response. Psychological stress 
beside the impact of devastating irritation accompanying 
scabies may be a powerful inflammatory catalyst Cytokine IL-
10 and homolog IL-19 by activation Adrenal receptors, and 
may be key mediators to induce stressed Immunity. The most 
common anti-scabies treatment (permethrin 5%) inhibits 
activity and production of T cells, which are predominant 
cells in the inflammatory process by blocking the signal 
pathway, preventing the release of histamine from mast cells 
and basal cells [7]. Antihistamines block histamine signaling 
pathways and thus will prevent cell migration to inflamed 
tissues and thus reduce the production of inflammatory 
mediators. Research results indicate that stress enhances 
the production of immunosuppressive milieu, that it may 
have an impact on stress-related disease processes [5]. 
Controversially it has been observed that increased CRP 
levels have to do with an increased risk of psychological 
distress and depression [16,17]. Numerous studies have 
shown that high levels of CRP may indicate elevated levels of 
certain cytokines that can increase feelings of stress [16,17]. 
Depression itself can also lead to increased inflammation but 
conflicting results [18].

The closed and densely populated environment and 
contact with other prisoners who may carry the infestation, 
perhaps lead to the development of continuous provocation, 
some prisoners with permanent symptoms with re-
infestation due to failure to take appropriate administration 
to prevent the disease and use the treatment incorrectly, 
while others suffer from simultaneous conditions with 
scabies, such as chronic or acute infections could interpret 
the insufficiently decreased ESR levels. Most male prisoners 
specifically have a nodular scabies type, and this type may 
take another route in terms of treatment and persistent 
symptoms after treatment nodules can last for several weeks 
or even months after treatment course.

Conclusion

Psychological Stress is an inflammatory catalyst 
which promotes the production of immune mediators that 
may have an impact on inflammatory and stress-related 
pathological processes Delaying the healing process or 
persistent symptoms.
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