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ABSTRACT 

Cystic echinococcosis (CE) is an endemic disease that causes serious disease and 

economic loss in the majority of countries around the world. The aim of the present study 

was to determine the effects of disease on some haematological, biochemical and 

immunological parameters in Iraqi patients with hydatid cyst. The study included 50 CE 

patients which their samples were collected from several hospitals in Baghdad, Iraq, for 

CE removal surgery and 50 healthy controls. The serum was collected from January 2022 

to June 2023. The patients group ranged in age was 20–55 years. Rural patients were 

infected at a higher rate than urban patients (58.00% and 42.00%, respectively), The 

lung was the most affected organ (74.00%), followed by the liver (18.00%), then the liver 

and lung together (8.00%). CE patients had significantly higher in number of white blood 

cell WBC than control group members (11.54 ± 0.23 and 7.87 ± 0.27, respectively). 

Alsothe levels of haemoglobin (Hb); packed cell volume (PCV), and erythrocyte 

sedimentation rate ESR were elevated in patients with hydatid cyst (11.84 ± 0.18 mg/ml; 

37.49 ± 0.58 mg/dl, and 30.17± 1.23 respectively) compared to individuals in the control 

group (13.60 ± 0.16; 42.90 ± 0.48, and 8.90 ± 0.91 respectively). They also found higher 

levels of C-reactive protein (CRP) 33.33% of patients with hydatid cysts.  Upon 

evaluating liver function in patients with CE, it was observed that there were elevated 

levels of aspartate aminotransferase (AST) and alanine aminotransferase (ALT) (27.86 

U/L and 32.74 U/L respectively) compared to individuals in the control group. The results 

demonstrated that the concentration of TNF-α in the serum of patients with CE was no 

significant (P < 0.05) compared to that of the controls group (154.44± 10.66 ng/L and 

139.58± 7.64ng/L respectivelly). Conclusion: to our findings, the present study has 

explained that the infection with hydatid disaese affects haematological and liver function 

after examination of some biochemicals related to liver function and immunological 

parameters. This may interfere with their immune system's inflammatory response and 

contribute to the pathogenesis of CE. 
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 الخلاصة

يرة حيث انه يسبب  خسائر اقتصادية في معظم  خط( من الامراض المتوطنة  الCEيعد داء المشوكات الكيسي )           

بلدان العالم. الهدف من هذه الدراسة هو تحديد التأثيرات السلبية للمرض على بعض المعايير الدموية والكيميائية الحيوية 

مريضاً بالمشوكات  تم إدخالهم    50والمناعية لدى المرضى العراقيين الذين يعانون من الاكياس العدرية. شملت الدراسة  

عينة من الأصحاء كمجوعة    50في بغداد، العراق،  لغرض اجراء جراحة لإزالة الكيس و  غازي الحريري  إلى مستشفى

، و خزنت جميع العينات لحين استخدامها. تراوح عمر  2023إلى يونيو    2022سيطرة .  جمع المصل في الفترة من يناير  

% على  42.00%  و58.00سنة. معظم المصابين من المناطق الريفية مقارنة بالمناطق الحضر )   55–20العينات مابين  

( إصابة  الأعضاء  أكثر  الرئة  وشكلت  )74.00التوالي(،  الكبد  يليها   ،)%18.00( معاً  والرئة  الكبد  ثم   ،)%8.00   .)%

 0.23±    11.54بالموازنة مع مجموعة السيطرة  )  CEلدى مرضى     WBCاظهرت النتائج بارتفاع خلايا الدم البيضاء  

)  0.27±    7.87و   الهيموجلوبين  بمستويات  ارتفاع  أيضا   التوالي(. ولوحظ  المعبأة )Hbعلى  الخلايا  (،  PCV( وحجم 

  0.58±    37.49؛    mg/ml  0.18±    11.84( في مرضى المشوكات الكيسية )ESRومعدل ترسيب كرات الدم الحمراء )

mg/dl    8.90و     0.48±    42.90و     0.16±    13.60على التوالي( مقارنة بمجموعة السيطرة )  1.23±  30.17، و    ±

وعند  في المرضى المصابين بالاكياس العدرية    (CRP)كذلك لوحظ ارتفاع بروتين سي التفاعلي    على التوالي(.     0.91

الكبد لدى مرضى   ناقلة أمين الأسبارتات )CEتقييم وظائف  ( وناقلة أمين AST، لوحظ أن هناك مستويات مرتفعة من 

( و    ALT) (27.86الألانين  لتر   / أظهرت   32.74وحدة  كذلك  الاصحاء.  بمجموعة  مقارنة  التوالي(  على  لتر   / وحدة 

( مقارنة بتركيز  P < 0.05لم يكن معنوياً )  CEفي مصل مرضى    TNF-αالنتائج بأن تركيز  عامل التنخر الورمي الفا

على التوالي(. الاستنتاج: وفقا للنتائج التي توصلت اليها     7.64ng/L±  139.58و    ng/L  10.66±  154.44الأصحاء )

الحيوية   والكيمياء  الدموية  المعايير  على  يؤثر  العدرية   بالاكياس  الإصابة  بأن  الحالية  الدراسة  اوضحت  فقد  الدراسة، 

المتعلقة بوظائف الكبد فضلا على المعايير المناعية وهذا قد يتداخل مع الاستجابة الالتهابية لجهاز المناعي لدى المرضى  

 .CEمما يسهم في التسبب في مرض 
   .داء المشوكات الكيسي. بروتين سي التفاعلي؛. وظائف الكبد والدمالكلمات المفتاحية:  

 

INTRODUCTION 

  

Cystic echinococcosis is a common parasitic disease caused by the infection of larval-

stage tapeworm metacestodes of Echinococcus granulosus (Pakala et al., 2016). According to 

data published from different geographical areas, CE is acknowledged as a notable public 

health concern (Nasrieh et al., 2003; AL-Shanawi et al., 2012; Abdul Rasool et al., 2012; 

Zhang et al., 2015). As an indigenous disease, it causes both social and economic harm to 

countries. Each year, this disease causes the death of around 1 million people globally and 

incurs a financial burden of around $3 billion dolar, including costs associated with treatment 

and livestock (Pakala et al., 2016). 

   The World Health Organization (WHO) records that over 100,000 individuals 

worldwide contract this disease annually (Roming, 2003). It is prevalent among rural 

communities in underdeveloped nations due to their frequent contact with domestic and wild 

animals (Salama et al., 2014). 

       CE typically arises from the inadvertent ingestion of E. granulosus eggs by humans and 

intermediate hosts. The hydatid cysts form as fluid-filled sacs within the host's internal organs 

as a result of the immunological response. The cysts consist of two layers derived from 
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parasites: an inner layer consisting of nucleated germinal cells and an outer layer devoid of 

cells formed of a laminated structure. The host envelops them within a fibrous capsule. (Zhang 

et al., 2015). The manifestation of this disease encompasses a wide array of symptoms, which 

are contingent upon factors such as the size and placement of the cysts within the affected 

organ, the complications arising from cyst rupture, and the immune system's reaction (Torcal 

et al., 1996).   The immune response of the intermediate host is crucial in facilitating contact 

between the host and the parasite. The excretory chemicals of the parasite impact the immune-

competent cells of humans. Parasites have evolved several strategies to evade the 

immunological responses of their hosts, ensuring their own survival and establishing chronic 

infections.  In CE, there is a persistent chronic infection characterized by the presence of 

detectable humoral and cellular immune responses against the parasite (Siracusano et al., 

2012). E granulosus strategically releases compounds that directly manipulate the immune 

responses of the host, promoting a robust anti-inflammatory reaction in order to effectively 

establish infection and ensure its survival within the host (Chandrasekhar & Parija, 

2009). So that the aim of the present study was to determine the effects of disease on some 

haematological, biochemical and Immunological parameters in Iraqi patients with hydatid cyst   

 

 

MATERIALS AND METHODS 

 

Sample collection.  

One hundred Iraqi participants were divided into two groups: 50 patients with hydatid 

cysts and 50 healthy controls. The control group consisted of individuals who were in good 

health, as indicated by normal levels of C-reactive protein (CRP) and Erythrocyte 

Sedimentation Rate (ESR). Patients diagnosed with hydatid cysts were chosen for surgical 

extraction following their visiting hospitals were  (Ghazi Hariri Surgical Specialties, 

Gastroenterology and Hepatology Teaching Hospital, Medical City, and Baghdad Teaching 

Hospital) that gathered patients with CE throughout the timeframe of September 2022 to June 

2023 and blood samples were taken from them. The infection was diagnosed utilizing diverse 

imaging modalities, such as ultrasound (US) or computed tomography (CT), which are the 

foremost techniques employed in diagnosis.  
 

Examination of fertility cyst  

There are two methods for conducting the CE examination. One method involves using 

radiography to identify calcification on an X-ray or CT scan, which typically indicates a state 

of inactivity. The second procedure entails surgically removing CE cysts from either the liver 

or lung tissue. Afterward, the surface of the cysts is purified using a solution of 70% ethanol. 

The cyst fluid was collected using a disposable syringe and subsequently analyzed at a 

macroscopic level. Turbidity in the cyst fluid suggests the cyst's ability to reproduce. To 

improve the precision of the results, a microscopic examination was performed on the fluid of 

cystic echinococcosis (CE) to confirm the presence of protoscoleces. 
 

Blood collection 

Blood samples were collected using a 5-ml syringe from the veins of each participant 

(both controls and patients) involved in this study. The blood was obtained through a vein 

puncture and was divided about equally. A volume of 2.5 millilitres of blood was added to a 
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tube containing ethylene diamine tetraacetic acid (EDTA) in order to measure the 

concentrations of (Hb), total white blood cell (WBC) count, packed cell volume (PCV), and 

erythrocyte sedimentation rate (ESR). The second tube contained 2.5 ml of blood was stored 

without any anticoagulant. This tube was used to determine the levels of aspartate 

aminotransferase (AST), alanine aminotransferase (ALT), C-reactive protein (CRP), and TNF-

α. The tube was held at -20°C until the assay was conducted. 
 

Blood parameters 

Blood parameters which includes WBC, PCV, Hb were counted by the use of the 

hematological analyzer system (coulter differential analyzer) while ESR was determined by the 

Westergren assay method. (Ng, 1997). 
 

C-reactive protein (CRP) 

The CRP-latex test uses slide agglutination to detect CRP in human serum that is (a special 

type of protein produced by the liver in response to inflammatory cytokines) in a qualitative 

and semi-quantitative manner.  
 

Liver functions test: 

AST and ALT activity was used to determine the functional status of the liver (Schumann et 

al., 2002 (   
 

Evaluation of TNF-α serum level 

The levels of TNF-α in the serum of patients with CE and the control group were 

assessed using a sandwich Enzyme-Linked Immunosorbent Assay (ELISA). Commercially 

available kits from the Bioassay Technology Laboratory in China were utilized for this 

purpose. 

Statistical Analysis: 
 

The Statistical Analysis System- SAS (2018) program was used to detect the effect of 

difference groups (patients and control) in study parameters. T-test  was used to significant 

compare between means. Chi-square test was used to significant compare between percentage 

(0.05 and 0.01 probability).  

 

RESULTS 

Out of the 50 patients diagnosed with CE, 31 (62%) were females and 19 (38%) were 

males. The patients' ages varied from 20 to 55, with a mean of 33.85 ± 1.96. The control group 

comprised 10 (20%) females and 40 (80%) males. Furthermore, 21 individuals (42%) resided 

in urban regions, whereas 29 (58%) resided in rural regions. Based on the analysis of fertile 

cysts, 42 (84%) were found to be active, while 8 (16%) of the patients had non-fertile cysts. 

Furthermore, 37 (74%) patients had CE in their lung tissue, whereas 9 (18%) patients had CE 

in their liver. Additionally, 4 (8%) patients had CE in both their lung and liver, as indicated in 

Table 1. 
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Table (1): General characteristics of the studied groups. 

 

 

Hematological Manifestations 

Complete Blood Count 

The current study found that (WBC), (PCV), (Hb) and (ESR) averages were 

significantly higher in the patient group except for (PCV, Hb), it recorded a slight decline 

(11.54 WBC, 37.49 PCV 11.84 Hb and30.17 ESR) compared to the control group (7.87 WBC, 

42.90 PCV, 13.60 Hb, and 8.90 ESR) (Table 2).    

  

Parameters 

Groups 

P value Control 

(N=50) 

Patients 

(N=50) 

Age (year) 33.85 ±1.96 33.79± 2.36 0.98 

<20 year 6 (12.00%) 9 (18.00%) 

0.73 

21-30 22 (44.00%) 17 (34.00%) 

31-40 6 (12.00%) 8 (16.00%) 

41-50 10 (20.00%) 8 (16.00%) 

>50 year 6 (12.00%) 8 (16.00%) 

Gender 

Male 

Female 

40 (80.00%) 

10 (20.00%) 

19 (38.00%) 

31 (62.00%) 
0.00* 

Residence 

Rural 

Urban 

20 (40%) 

30 (60%) 

29 (58.00%) 

21 (42.00%) 
__ 

Cyst location 

Lung 

Liver 

Lung & liver 

__ 

__ 

__ 

37 (74.00%) 

9 (18.00%) 

4 (8.00%) 

_ 

Cyst 

Fertile 

Non-fertile 

__ 

__ 

42 (84.00%) 

8 (16.00%) 
__ 
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Table (2): Comparison between patients with hydatid cyst and control in CBC.   
 

 Highly Significant (P≤0.01).                                                                                                                                                                                      

Serological parameters  

C - reactive protein 

The results about( CRP) showed non-significant values, the positive percentage in  17 patients 

was (33.33%) and the negative was  33 (66.67%).While it is not expressed in the healthy group 

(0.00%) as in Table 3. 

 

 Table (3): The percentage of C - reactive protein in patients and control groups. 

 

 

P-value 

Negative- 

No. (%) 

Positive+ 

No. (%) 
No 

 

Group 

 

0.302 NS 

 

33 

(66.67%) 

17 

(33.33%) 
50 

 

Patients 

 

0.0001 ** 

 

50 

(100%) 

0 

(0.00%) 

 

50 

Control 

 

--- 0.0037 ** 0.0001 ** -- 

 

P-value 

 

** Highly significant at (P≤0.01) , NS: Non-Significant. 

 

 

Liver functions test: 

   The biochemical parameters of each of the patients and the control group were 

investigated. Table (4) showed that the concentrations of AST and ALT in blood were 

increased after the infection with hydatid disease recording 27.86 of AST level and 32.74 of 

ALT level in the patients group compared with the control group (26.20 and 22.69 

respectively). 

   

  

 

Group 

Mean ± SE   

W.B.C *109/L / L PCV (%) Hb (g/dl) ESR (mm/hour) 

Patients  11.54 ±0.23 37.49 ±0.58 11.84 ±0.18 30.17 ±1.23 

Control 7.87 ±0.27 42.90 ±0.48 13.60 ±0.16 8.90 ±0.91 

T-test 0.713 ** 1.625 ** 0.515 ** 3.356 ** 

P-value 0.0001 0.0001 0.0001 0.0001 

   ** (P≤0.01). 
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Table (4): Comparison between the values of ALT and AST between the group of patients 

with CE and the control group. 

 

Group 

Mean ± SE   

ALT (U/L) AST (U/L) 

Patients  32.74 ±1.73 27.86 ±1.24 

Control 22.69 ±0.79 26.20 ±1.22 

T-test 4.415 ** 3.624 NS 

P-value 0.0001 0.364 

**  Highly Significant (P≤0.01)    ** (P≤0.01). 

    
Serum Level Tumor necrosis factor alpha, (TNF-α) level 

The results demonstrated that the concentration of TNF-α in the serum of patients with 

CE was no significant (P < 0.05) compared to that of the control group. As shown in Figure 1, 

the mean serum level of TNF-α in patients was 154.44± 10.66 ng/L, compared to 139.58± 

7.64ng/L in the control group, as shown in Fiqure1. 

 
 Figure (1): Levels of TNF-α in the control and patient groups. 
 

DISCUSSION 

CE is a persistent and long-lasting parasitic disease resulting from the larval forms of E. 

granulosus senso lato (E. granulosus s.l.) (Mousavi et al., 2020). Humans inadvertently serve 

as intermediary hosts. E. granulosus exhibits a global distribution, with an estimated minimum 

of 50 million individuals believed to be afflicted with cystic echinococcosis CE. 
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The study found a statistically significant increase (P < 0.01) in the white blood cell (WBC) 

count of patients compared to the control group (11.54 ± 0.23 cell X 109/L vs. 7.87 ± 0.27 cell 

X 109/L). Patients with CE had a significantly lower hemoglobin level compared to the control 

group, with a mean ±SE level of 11.84 ± 0.18 g/dL in patients and 13.60 ± 0.16 g/dL in 

controls. Actually, haematological disorders are common in CE patients and can be considered 

a symptom or a sign of the disease. The findings were consistent with the research conducted 

by (Al-Nasiri, 2006; Moraitaki et al., 2010; Al-Mobarak, 2006), all of whom observed an 

elevation in the quantity of (WBC). An increase in the number of (WBC) was observed in the 

present study, indicating a protective response to inflammatory processes in the body, 

especially in the liver, spleen, and kidneys. Inflammation triggers the bone marrow to create a 

significant amount of WBC. The elevation in white blood cell count may be attributed to the 

prolonged duration of the illness. (Nguyen & Diamond, 2000) explained that the production of 

white blood cells (WBC) is caused by parasites being able to get into the tissue. This is similar 

to what found (Al-Humairy , 2010) . 

In current study assessed PCV and Hb levels, which showed minimal variations 

between patients with CE and healthy control groups.  These parameters remained within the 

normal range, consistent with the findings of Al-Mobarak (2006) and Moraitaki et al. (2010). 

The study demonstrated a statistically significant increase (P < 0.01) in the erythrocyte 

sedimentation rate (ESR) of patients compared to the healthy control group (30.17 ± 1.23 

mm/hr and 8.90 ± 0.91 mm/hr, respectively). The Erythrocyte Sedimentation Rate (ESR) is an 

indirect and nonspecific technique used to measure total body inflammation (Maki et al., 

2021). Actually, the ESR is a routine haematological test that can show elevated levels of 

infections, cancer, and autoimmune illnesses (Tishkowski & Gupta, 2023). Another study 

demonstrates a substantial correlation between elevated levels of ESR and an increased 

occurrence of postoperative problems. (Ahmadinejad et al., 202)0. 

Furthermore, our study revealed a rise in patients' CRP levels in comparison to the 

healthy control group, as shown in Table 3. This is consistent with in a study involving 28 

patients with cystic echinococcosis, researchers found a diagnostically significant increase in 

CRP levels (Refik et al., 2005, Alobadi, 2020). Habiloglu et al. (2019) discovered that 39.4% 

of the 40 patients with Echinococcosis caused by E. alveolaris showed an increase in CRP 

levels. Also Sura ,(2013) reported a rise in C-reactive protein (CRP) levels in 14% of the 20 

patients with liver cystic echinococcosis. The study revealed a 33% rise in CRP levels among 

patients with CE. Patients with CE exhibited a heightened inflammatory response, which was 

attributed to the observed outcome. In addition, a separate investigation revealed that the CRP 

level had been raised to 85 mg/L. Furthermore, the abdominal computed tomography scan 

demonstrated the presence of many cystic masses with thin walls and a uniform fluid density 

within the liver. Habiloglu et al. (2019). Hammami et al. (2015 conducted the study by 

observing an elevated level of C-reactive protein (CRP) in 14% of patients with hydatid cysts 

before surgery, indicating the presence of infection. However, after surgical excision, the mean 

level of CRP fell to 4% within 15 days. The study conducted by Refik et al. (2005) showed a 

significant increase in serum CRP levels in patients with cystic echinococcosis, which aligns 

with our findings. In addition, the study observed that these levels returned to normal three 

months after the operation. When trauma, inflammation, or infection occurs, CRP levels 

quickly increase, and they decrease just as swiftly when the disease is resolved (Sura, 2013).  

The present study observed a notable elevation in the average levels of liver enzymes 

(AST and ALT) in the bloodstream following infection with hydatid cyst illness in the lungs 
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and liver, surpassing the normal range. This finding corroborated the findings provided by 

Izadi & Ajami (2006), who documented the levels of ALT and AST in animals and humans 

infected with hydatid cyst illness. Consistent with Abdullah (2007) findings, which indicate 

that liver infection with cestoda tapeworms causes hepatocyte death and enzyme release, 

resulting in elevated levels of AST. The researchers discovered that it is recommended to 

regularly monitor the aminotransferase enzyme levels throughout the infection and therapy 

with albendazole )Shindala et al., 2007). In a separate study conducted by Yakhchali et al. 

,2017, it was observed that the host tissues in contact with hydatid had the highest levels of 

activity for AST and ALT. Hydatid cysts, being space-occupying formations, impose pressure 

on the adjacent tissues, resulting in tissue destruction and the release of enzymes from the 

injured cells into the surrounding tissue. The immune response to E. granulosus is 

characterised by the simultaneous presence of both Th1 and Th2 responses. Early activation of 

Th1 cells contributes to the establishment of immunological protection in the host, while 

activation of Th2 cells is linked to the progression of the chronic stage of E. granulosus 

infection (Dorosti et al., 2016; Siracusano et al., 2012). Hence, it is commonly acknowledged 

that in most cases of parasitic infections, an immune response of either Th1 or Th2 nature has 

the ability to regulate and manage the illness. The transition from a Th2-type immune response 

to a Th1-type immune response appears to be crucial for the formation of a defensive 

phenotype    .The vulnerability or immunity in some parasite infections is linked to the presence 

or absence of Th1- or Th2-type reactions. In these cases, a distinct cytokine response is crucial, 

as highlighted by Jankovic et al. (2001). Mezioug & Touil-Boukoffa (2009) found that the 

clinical stage of the disease, the location of the cysts, and the type of treatment, whether it is 

pharmaceutical or surgical, influence the production of cytokines. Also, according to the 

present study, no significant differences were observed for individuals with CE in serum TNF-

α levels compared with healthy subjects.Multiple papers detail the role of innate TNF-α-

dependent processes in driving cell-mediated immunity through the activation of CD4+ and 

CD8+ T cells. TNF-α, along with other cytokines including IL-12 and IFN-γ, is crucial in the 

initial management of the infection. The cytokines play a crucial role in facilitating the 

formation of a potent CD4+ Th1 response, which is essential for managing the infection and 

resolving the illness caused by the L. donovani infection (Gainavaram et al., 2016). 

In their study, Abo-Aziza et al., found that calves infected with Hydatid displayed a 

significantly elevated serum level of Th-1 pro-inflammatory cytokines, specifically TNF-α and 

IL-6, compared to non-infected cattle. Nevertheless, the blood level of Th-2 anti-inflammatory 

cytokines (IL-4 and IL-10) was markedly lower (p<0.05) in infected calves compared to non-

infected ones. The data showed that the levels of Th1-polarized cytokines (TNF-α and IL-6) in 

the serum were considerably greater (p<0.05) in hydatid-infected camels compared to non-

infected camels.The study conducted by Abo-Aziza et al. , 2020 . Additionally, a separate 

investigation revealed that the echinococcal infection has the ability to either enhance or inhibit 

immunological responses, which endure and thrive over an extended period in their 

mammalian hosts (Ahlberg, 2012). In the present investigation, the serum concentrations of 

Th-1 pro-inflammatory cytokines, specifically TNF-α, were found to be A slight and 

insignificant elevated in infected individuals compared to non-infected individuals.  These 

findings align with the results of (Rostami-Rad et al., 2018), which demonstrated an initial 

rise in Th1-type cytokines and a decline in Th2-type cytokines following protoscoleces 

inoculation in mice during the early stages of infection. So the conclusion of the study 

indicated that the hydatid cysts require the development of more sensitive approaches for 
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diagnostics, as there are no obvious clinical symptoms and the immune response to larval 

antigens is minimal. Ultimately, the study concluded that assessing hematological, serological, 

and biochemical findings collectively is advantageous for diagnosis. Furthermore, diverse 

training programs should educate the public about the hydatid cyst, which continues to pose a 

significant public health issue in our region . 
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CONCLUSION 

To our findings, the present study has explained that the infection with hydatid disaese 

affects haematological and liver function after examination of some biochemicals related to 

liver function and immunological parameters. This may interfere with their immune system's 

inflammatory response and contribute to the pathogenesis of CE. 
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