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ABSTRACT

Objective: Present study aimed to determine the demographic, epidemiological and pathological features of human cystic
echinococcosis (CE) cases using patients’ hospital based clinical history from 2012-2023.

Methods: The current retrospective study was conducted from June-December and aimed to investigate the incidence of human
CE in Pakistan. A total of 74 surgically confirmed patients’ data was retrieved from the hospital records. All epidemiological,
radiological, histopathological and treatment characteristics of the patients were recorded.

Results: The results showed that the highest number of CE cases were recorded in 2019 (15/74, 20.2%), followed by 2018 (11/74,
14.8%). In age categories, the highest frequency of CE cases was recorded in the age group 11-20 (19/74, 25.7%), followed by 31-
40 (18/74, 24.3%), 41-50, and 51-60 (9/74, 12.1%), respectively. Gender-wise findings showed that females were more infected
(46/74, 62.2%) as compared to males (28/74, 37.83%). Among reported cases, most infected organs were liver (24/74, 32.4%)
and the lungs (14/74, 18.9%), followed by the bone, bladder, and abdominal cavity (3/74, 4.1%), kidney, chest (2/74, 2.7%),
while and others. Surgery was performed after echinococcal cyst detection by diagnostic imaging methods such as computed
tomography, magnetic resonance imaging, or ultrasound. All patients received albendazole anthelminthic medication after their
surgical procedures.

Conclusion: The present research reveals that CE is persistently endemic in Pakistan. Lack of knowledge and dedicated work on
behalf of public healthcare and veterinarians to control CE pose a challenge in Pakistan. A lot of research and strong management
programs are required to combat the disease.
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Amag: Bu caligma, 2012-2023 yillar1 arasinda hastane kayitlar: kullanilarak insan kistik ekinokokkoz (KE) olgularinin demografik,
epidemiyolojik ve patolojik 6zelliklerini belirlemeyi amaglamigtir.

Yontemler: Bu retrospektif calisma Haziran-Aralik aylar arasinda yiiriitilmiis olup, Pakistan'da insan KE insidansini aragtirmay:
hedeflemistir. Cerrahi olarak dogrulanmis toplam 74 hastaya ait veriler hastane kayitlarindan elde edilmistir. Tim epidemiyolojik,
radyolojik, histopatolojik ve tedaviye iligkin 6zellikler kayit altina alinmgtur.

Bulgular: Sonuglara gore en fazla KE olgusu 2019 yilinda kaydedilmistir (15/74, %20,2), bunu 2018 yili izlemistir (11/74, %14,8).
Yas gruplarina gére en fazla olgu 11-20 yas grubunda géridmiis (19/74, %25,7), bunu sirasiyla 31-40 yas (18/74, %24,3), 41-50
ve 51-60 yas gruplar (her biri 9/74, %12,1) takip etmistir. Cinsiyete gore degerlendirildiginde, KE olgularinin kadinlarda (46/74,

Received/Gelis Tarihi: 18.02.2024 Accepted/Kabul Tarihi: 18.07.2025 Epub: 04.08.2025

Address for Correspondence/Yazar Adresi: Haroon Ahmed, COMSATS University Islamabad (CUI) Faculty of Health Sciences, Department of
Biosciences, Islamabad, Pakistan
E-mail/E-Posta: haroonahmad12@yahoo.com ORCID ID: orcid.org/0000-0002-0382-3569

Turk
PARAZITO

@@@@ Copyright 2025 Turkish Society for Parasitology - Available online at www.turkiyeparazitolderg.org

This article is distributed under the terms of the Creative Commons Attribution-NonCommercial (CC BY-NC-ND) 4.0 International License.



https://orcid.org/0009-0006-7755-8725
https://orcid.org/0000-0002-4792-8899
https://orcid.org/0009-0006-0880-8057
https://orcid.org/0009-0009-8712-5685
https://orcid.org/0009-0007-0075-977X
https://orcid.org/0000-0001-5102-7869
https://orcid.org/0000-0002-4135-5874
https://orcid.org/0000-0002-0382-3569

Sajjad et al. Incidence of Human Echinococcosis in Pakistan

%62,2) erkeklere (28/74, %37,83) kiyasla daha yiiksek oldugu saptanmigtir. En sik etkilenen organlar karaciger (24/74, %32,4) ve akcigerler (14/74, %18,9)
olmus, bunu kemik, mesane ve karin boglugu (3/74, %4,1), bébrek, gogiis (2/74, %2,7), ve digerleri. takip etmigtir. Ekinokok kistleri, bilgisayarli tomografi,
manyetik rezonans veya ultrason gibi gériintilleme yontemleri ile tespit edildikten sonra cerrahi miidahale uygulanmistir. Tiim hastalara cerrahiyi takiben

antihelmintik olarak albendazol verilmisgtir.

Sonug: Bu aragtirma, KE'nin Pakistan'da siirekli endemik oldugunu ortaya koymaktadir. Halk saghg: uzmanlari ve veteriner hekimlerin KE’yi kontrol altina
alma konusundaki bilgi eksikligi ve yetersiz ¢aligmalari, ilkede hastahgin kontrolinii zorlagtirmaktadir. Bu hastalikla miicadele i¢in daha fazla aragtirma ve

etkili kontrol programlarina ihtiyag vardir.

Anahtar Kelimeler: Kistik ekinokokkoz, hidatik kist, retrospektif, cerrahi, Pakistan

INTRODUCTION

Cystic echinococcosis (CE) is a global zoonotic disease in humans
and livestock caused by Echinococcus granulosus tapeworms.
Globally, CE has been detected in populations on every continent
excluding Antarctica, while alvelolar echinococcosis (AE) is
confined to the northern hemisphere (1). An estimated 1.2
million people worldwide are affected by human CE, and 1 to 3
million disability-adjusted life years are lost worldwide, although
these numbers are probably underestimated (1-3). E. granulosus
ranked second among the top 8 food-borne parasites of worldwide
public health significance in 2012, according to a joint FAO/World
Health Organization (WHO) expert committee (4).

The life cycle of parasites involves two mammalian hosts: A
definitive canine host in which parasite adult form develops and
an intermediate host (domestic and wild ungulates) harboring
the larval stage of parasite (5), while humans are accidental and
dead-end host of parasite (6). Humans are infected by accidental
ingestion of parasite eggs via contaminated food and water (7,8).
Human echinococcosis is a worldwide common disease (9). Among
all the species of Echinococcus, two are of public health concern:
CE caused by Echinococcus granulosus sensu lato and Echinococcus
multilocularis, the causative agent of alveolar echinococcosis, due
to their wide distribution and their medical and economic impact
(10). Echinococcus granulosus s.1. is a cosmopolitan species, as it is
widely distributed (1) causing CE echinococcosis in humans, and
has a broad range of intermediate hosts (5).

The primary stages of CE are always asymptomatic until
complications occur, which depend on the size of the cyst,
numbers, localization, and CE stages. Cyst rupture by chance and
subsequently cyst contents spilling could be the outcome of
secondary infection (11). Disruption of the cysts can be lethal
due to anaphylactic shock. Echinococcus can infect any organ,
but the most common infected organs are the liver and lungs.
Other organs like the spleen, kidney, muscles, and bones are less
frequently infected by CE (12).

Numerous imaging techniques such as ultrasound (US),
radiography, computed tomography (CT), and magnetic
resonance imaging (MRI) as well as laboratory testing techniques
like antibody, antigen, and cytokine detection are used for CE
diagnosis (13). Early detection of CE is very difficult because of
the complicated life cycle of Echinococcus granulosus and the fact
that the disease develops very slowly after infection (14), but
there are several factors on which the detection of CE depends.
These factors include cyst size, multiple or single cyst, organ that
is infected, cyst localization, integrity of the cyst, and immunity
of the infected individual (15). Recently, researchers have
introduced various techniques for the detection of Echinococcus
spp. These molecular techniques include nested polymerase chain

reaction (PCR), real-time quantitative PCR, multiplex PCR, and
nucleic acid isothermal amplification technology (14).

For treatment of CE, percutaneous therapy, surgery, and anti-
infective medication are viable alternatives; however, they are
image-based, stage-specific methods. In some cases, a wait-and-
watch strategy is recommended, based on the cyst’s stage (16).
In 2003 a standardized ultrasound-based classification for CE
was created by WHO Informal Working Group on Echinococcosis,
providing visibility of all cyst stages (17). This system further
classifies cysts according to clinical groups to aid in treatment
options according to stage of disease (e.g., operation, medication,
percutaneous, observation) (18). It enables individualized,
economical treatment depending on the character of the cyst and
the parents features and local conditions. Nevertheless, such a
strategy is not used in many endemic countries resulting in non-
optimized care and unnecessary health costs (19).

Research assessing CE epidemiology in Central Asia confirmed
that E. granulosus is a public health concern. Pakistan’s economy
is primarily based on the animal husbandry, and because of poor
hygienic conditions, CE continues to be ahealth concern for humans
(20). Even though echinococcosis is endemic in neighboring
countries, there is paucity of information regarding the circulating
genotypes of E. granulosus in Pakistan (21). Keeping facts about
CE in mind, the present study was designed to determine the
demographic, epidemiological and pathologic features of human
CE cases using patients’ hospital-based history from 2012-2023.

METHODS

Study Area

The present retrospective study was conducted in Islamabad,
Pakistan. The capital city of Pakistan, Islamabad, is located at
33.43°N 73.04°E, near the base of the Margalla Hills and on
the northern edge of the Pothohar Plateau. The entire area of
Islamabad city is 906.50 km?, of which 220.15 km?are urban and
466.20 km? are rural. It is situated in Pakistan’s northern area,
which has a subtropical humid climate with cold winters, hot
summers, and a monsoon season (22).

Study Duration and Sampling Procedure

A total of 74 clinical reports on human CE were collected from
the Pakistan Institute of Medical Sciences (PIMS) hospital
located in Islamabad from June 2021 to December 2023. The
histopathology department of the hospital postoperatively
confirmed the patients’ clinical data from 2012 to 2023, which
was also included in this investigation. Samples were collected
from the hospital with the written informed consent of patients
and hospital administration for sample characterization.
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The epidemiological (age and gender), histopathological (size,
cyst location, number of cysts, macroscopic and microscopic)
and treatment data of each patient were retrieved from hospital
records. According to the medical records, during CT scans and
biopsies examination, only infected organs with cysts were
removed from the patient body and preserved in block form
(formalin-fixed paraffin-embedded tissue) so that they could be
studied further.

Statistical Analysis

All collected data were compiled in a Microsoft 365 Excel database
to calculate the frequency of human CE cases. Statistical analysis
was performed using SPSS (Version 26.0). Chi-square test (X?)
was used to evaluate the association between different groups
and variables. The p-value <0.05 was considered statistically

significant.

= Male

= Female

(A)

Figure 1 (A, B). Gender and age wise distribution of CE patients

CE: Cystic echinococcosis

RESULTS

A total of 74 patients with CE were diagnosed and surgically
treated in PIMS hospital, Islamabad during 2012-2023 and
their age and gender wise distribution is shown (Figure 1). The
clinical data of the CE patients provided the framework for the
current findings. The findings showed that a highest number
of CE patients were reported in the year 2019 (15/74, 20.2%),
followed by 2018 (11/74, 14.9%), 2016 (8/74, 10.8%), 2012 and
2022 (7/74, 9.5%), 2013 and 2015 (5/74, 6.8%), 2017 and 2021
(4/74,5.4%), 2014 and 2020 (4/74, 5.4%), and 2023 2/74 (2.7%).
The statistical analysis showed that CE cases were statistically
significant across different study years (Table 1). The highest
number of positive cases was recorded in the age group 11-20
(19/74, 25.7%), followed by 31-40 (18/74, 24.3%), 41-50 (9/74,
12.1%), 51-60 (9/74,12.1%), and 21-30 (7/74, 9.5%) (Figure 2).

a 4<. / 4

m Up to10Years
® 11-20Years
m 21-30Years
= 31-40Years
m 41-50Years

51-60 Years
m 61-70Years

m >71Years

(B)

Table 1. Year-wise frequency and chi-square analysis of human CE cases in PIMS Hospital, Islamabad, Pakistan

S. no Year Total Frequency (%) Statistical analysis (X?)
1 2012 7 9.5

2 2013 5 6.8

3 2014 3 4.0

4 2015 5 6.8

5 2016 8 10.8

6 2017 4 5.4

7 2018 11 14.9

8 2019 15 20.2 ﬁ:ff 24
9 2020 3 4.0 p<0.008
10 2021 4 5.4

11 2022 7 9.5

12 2023 2 2.7

CE: Cystic echinococcosis
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The frequency of human hydatid cyst disease was 37.8% in males
and 62.2% in females, respectively. The results showed that more
CE cases were observed in females (46/74, 62.2%) compared to
males (28/74, 37.83%) (Figure 3). Statistical analysis showed
there is a significant association between the frequencies of both
the genders (Table 2).

In the present study, hydatid cyst disease was observed in
different organs. The study showed that in most CE patients, the
liver was the most infected organ (24/74, 32.4%), followed by the
lungs (14/74, 18.9%), bone, bladder, and abdominal cavity (3/74,
4.1%), kidney, chest (2/74, 2.7%), while others (Table 3, Figure
4). Statistical analysis (p<0.000) showed that there is a significant

30.0

Percentage (%)
a
o
I||||IA|||I||||{||x|l||||l|||||

association across different organs (Table 3). With respect to
organ involvement, multiple organ involvement was less (19/74,
25.6%), as compared to single organ involvement (55/74, 74.3%).
Table 4 shows that most cysts (9/74, 11.0%) had a diameter of
less than 4 cm, followed by 7-8 cm (8/74, 11.0%).

Surgery was performed after echinococcal cyst detection by
diagnostic imaging methods such as CT, MRI, or US. All patients
received albendazole anthelminthic medication after their
surgery. Albendazole is usually recommended for CE patients who
underwent surgery in Pakistan.

24.3
12.2 12.2
9.5
5.4 5.4 5.4

10.0 +
5.0 +
0.0
Upto10 11-20 21-30 31-40 41-50 51-60 61-70 >70
Age groups (Years)

Figure 2. Age wise frequency (%) of human hydatid cyst disease

Percentage (%)
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Female

Figure 3. Gender wise frequency (%) of human hydatid cyst disease
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Gender
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Table 2. Gender-wise frequency of human CE cases

S. no Gender Total Frequency (%) Statistical analysis (x?)
1 Female 46 62.2
2 Male 28 37.8

X2=4.38; df=1; p<0.03

CE: Cystic echinococcosis

324
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6 150 +
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o ]
100
5.0 1 41 41 41
00 ] H B
Liver Lungs Bone Bladder Abdominal Kidney Chest  Otherbody Site not
cavity parts mentioned

Organ Localization

Figure 4. Organ wise localization of human CE cases

CE: Cystic echinococcosis

Table 3. Site of involvement of the cyst

S.no Organs Total Frequency (%) Statistical analysis (X)
1 Liver 24 32.4

2 Lung 14 18.9

3 Kidney 2 2.7

4 Bone 3 4.1

5 Chest 2 2.7 X?-58.56

6 Bladder 3 41 df=8

7 Abdominal cavity 3 41 p<0.000

8 Not mentioned 12 16.1

9 Others 11 14.9

Number of cysts
S.no Size (cm)

Multiple Single Total
1 <4 3(16.0%) 6. (11.0%) 9 (12.0%)
2 5-6 0 (0%) 5(9.0%) 5(7.0%)
3 7-8 1(5.0%) 7 (13.0%) 8(11.0%)
4 9-10 1(5.0%) 3(5.0%) 4 (5.0%)
5 11-12 1(5.0%) 2 (4.0%) 3(4.0%)
6 13-14 0 (0%) 1(2.0%) 1(1.0%)
7 15-16 1(5.0%) 1(2.0%) 2 (3.0%)
8 17-18 0 (0%) 0 (0%) 0 (0%)
9 19-20 0 (0%) 0 (0%) 0 (0%)
10 221 0 (0%) 1(2.0%) 1(1.0%)
11 Not mentioned 12 (63.0%) 29 (52.0%) 41 (55.0%)
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DISCUSSION

Echinococcosis is a global neglected tropical zoonotic disease that
affects both human and animals (23). CE is a rapidly growing
global health threat, present in many parts of the world, including
Pakistan (11). Better human clinical management, CE control
programs, by-product management at slaughterhouses especially
disposal of contaminated organs may reduce the infection of
Echinococcus spp. Even though Pakistan’s health care system has
experienced major changes and advancements recently, there are
still many issues, such as inadequate management, a scarcity of
trained staff, and a lack of scrutiny of health policy. Main cause
of the CE in animals in Pakistan maybe due to socio-cultural
practices like home slaughtering, animals’ organs feed to the
dogs, not deworming of pets and huge number of stray dogs that
may support the transmission of the parasite (24). Such ideal
conditions increase the probability of contact and may lead to
parasitic infection. Humans can become infected with the disease
through the accidental ingestion of parasitic eggs excreted by the
faeces of definitive hosts such as dogs, foxes, and other canids
@15).

The findings of our study revealed variations in the frequency
of human hydatid cysts. The highest number of patients were
diagnosed in 2019 (20.2%), followed by 2018 (14.8%). The results
in accordance with precious published data reports the similar
type of observations with higher CE cases in 2019 followed by
2018 (25). The study showed that the most common age group
for CE was 11-20 followed by 31-40 and then 41-50 age group.
These findings are consistent with past retrospective research
that showed increased rates of CE infections in similar age groups
(25-28). This study identified a 5.4% infection rate in children
under 10 years old. Variations in the distribution of age groups
can be due to the asymptomatic nature of the disease, making
diagnosis difficult and challenging.

The findings of the current study showed that the incidence of
echinococcosis was higher in the females as compared to males,
and these results are consistent with study reported in 2022
in the Khyber Pakhtunkhwa region (25). Same results were
observed in previous studies (8,26,27) indicating that male were
less affected than females. While our findings are contrary with
(24), where CE frequency in females were less than males. Gender
disparities and social constraints in the country like Pakistan may
have influenced the current study’s findings towards females.

In the current study, we examined the frequency of human
hydatid cyst disease across several organs. The results revealed
that the highest frequency rate was observed in the liver followed
by the lungs. These results are concord with many previous studies
(25,28). Additionally, rare anatomical sites such as kidneys, chest,
bones, bladder, abdominal cavity, and ovaries were reported to be
infected in the current investigation. This investigation regarding
rare infection sites with an extremely low occurrence rate also
correlates with published report (29).

CONCLUSION

CE is a zoonotic and neglected tropical disease that has a high
prevalence in Pakistan and poses a serious threat to public
health. Although there is a paucity of data on the prevalence of
CE in Pakistan, the current retrospective research attracts the

consideration to CE as a public health concern. Additionally,
medical histories remain usually inadequate, as records are
unstructured and lack all CE treated cases in the hospitals.
Therefore, the current research serves as an initial step in
reducing the information gap regarding CE cases in the capital
city, Islamabad, Pakistan. Present study will serve as a baseline
for evaluating human CE infection and might help in developing
preventative strategies in Pakistan.

*Ethics

Ethics Committee Approval: The Departmental Ethics
Review Board (ERB) at the COMSATS University Islamabad
(CUI), Pakistan has approved the research under no. CUI/Bio/
ERB/2021/43.

Informed Consent: Samples were collected from the hospital
with the written informed consent of patients and hospital
administration for sample characterization.

Footnotes

*Authorship Contributions

Concept: H.S., H.K., H.A., Design: H.S., H.K., H.A., Data Collection
or Processing: H.S., N.K,, Analysis or Interpretation: A.K., As.K,
G-JY.,, RM.K.S,, Literature Search: H.S., H.K., Writing: H.S,,
HK.,AK, AsK, G-JY,RMK.S,NK, HA.

Conflict of Interest: No conflict of interest was declared by the
authors.

Financial Disclosure: The authors declared that this study
received no financial support.

REFRENCES

1. Deplazes P, Rinaldi L, Alvarez Rojas CA, Torgerson PR, Harandi MF,
Romig T, et al. Global distribution of alveolar and cystic echinococcosis.
Adv Parasitol. 2017; 95: 315-493.

2. Budke CM, Deplazes P, Torgerson PR. Global socioeconomic impact of
cystic echinococcosis. Emerg Infect Dis. 2006; 12: 296-303.

3. Craig PS, Budke CM, Schantz PM, Tiaoying L, Qiu J, Yang Y. Human
echinococcosis: a neglected disease. Trop Med Health. 2007; 35: 283-92.

4. Manciulli T, Mariconti M, Vola A, Lissandrin R, Brunetti E. Cystic
echinococcosis in the Mediterranean. Curr Trop Med Rep. 2017; 4: 235-
44.

5. Thompson RC. Biology and systematics of Echinococcus. Adv
Parasitol. 2017; 95: 65-109.

6. ZhengH, Zhang W, Zhang L, Zhang Z, Li J, Lu G, et al. The genome of the
hydatid tapeworm Echinococcus granulosus. Nat Genet. 2013; 45: 1168-75.

7. McManus D, Smyth J. Hydatidosis: changing concepts in epidemiology
and speciation. Parasitol Today. 1986; 2: 163-8.

8. Zhang W, Zhang Z, Wu W, Shi B, Li J, Zhou X, et al. Epidemiology and
control of echinococcosis in central Asia, with particular reference to the
People’s Republic of China. Acta Trop. 2015; 141: 235-43

9. CraigP. Echinococcus multilocularis. Curr Opin Infect Dis. 2003; 16: 437-44.

10. Eckert J, Deplazes P. Biological, epidemiological, and clinical aspects of
echinococcosis, a zoonosis of increasing concern. Clin Microbial Rev.
2004;17:107-35.

11. Khan H, Ahmed H, Afzal MS, Awan UA, Khurram M, Simsek S, et al.
Detection of anti-Echinococcus granulosus antibodies in humans: an
update from Pakistan. Pathogogens. 2021; 11: 29.

12. Igbal N, Hussain M, Idress R, Irfan M. Disseminated hydatid cyst of liver
and lung. BMJ Case Rep. 2017; bcr2017222808.



Sajjad et al. Incidence of Human Echinococcosis in Pakistan

13.

14.

15.

16.

17.

18.

19.

20.

21.

Siles-Lucas M, Casulli A, Conraths FJ, Miiller N. Laboratory diagnosis of
Echinococcus spp. in human patients and infected animals. Adv Parasitol.
2017; 96: 159-257.

Zhang RJ, Li JZ, Pang HS, Luo ZH, Zhang T, Mo XJ, et al. Advances in the
study of molecular identification technology of Echinococcus species. Trop
Biomed. 2022; 39: 434-43.

Wen H, Vuitton L, Tuxun T, Li J, Vuitton DA, Zhang W. Echinococcosis:
advances in the 21st century. Clin Microbiol Rev. 2019; 32: €00075-18.

Brunetti E, Kern P, Vuitton DA. Writing panel for the W-I. Expert
consensus for the diagnosis and treatment of cystic and alveolar
echinococcosis in humans. Acta Trop. 2010; 114: 1-16.

WHO. IWGE. International classification of ultrasound images in cystic
echinococcosis for application in clinical and field epidemiological
settings. Acta Trop. 2003; 85: 253-61.

Piccoli L, Tamarozzi F, Cattaneo F, Mariconti M, Filice C, Bruno A. Long-
term sonographic and serological follow-up of inactive echinococcal cysts
of the liver: hints for a “watch-and-wait” approach. PLoS Negl Trop Dis.
2014; 8: e3057.

Tamarozzi F, Nicoletti GJ, Neumayr A, Brunetti E. Acceptance of
standardized ultrasound classification, use of albendazole, and long-term
follow-up in clinical management of cystic echinococcosis: a systematic
review. Curr Opin Infect Dis. 2014; 27: 425-31.

Khan A, Ahmed H, Khan H, Saleem S, Simsek S, Brunetti E, et al. Cystic
echinococcosis in Pakistan: a review of reported cases, diagnosis, and
Management. Acta Trop. 2020; 212: 105709.

Khan H, Celik F Simsek S, Harandi MF, Ahmed H. Genetic diversity
and haplotypes of Echinococcus granulosus isolated from cattle and
buffaloes and first report of E. ortleppi (G5) in buffaloes in Pakistan
based on mitochondrial cytochrome ¢ oxidase subunit-1 gene (mt-CO1)
markers. Exp Parasitol. 2023; 255: 108648.

22.

23.

24.

25.

26.

27.

28.

29.

Capital Developmental Authority (CDA-2024). Islamabad-The Beautiful.
https://www.cda.gov.pk/public/aboutlslamabad (Last Assessed: July 31,
2025.

Basharat N, Khan J, Ullah I, Shah AA, Ali I. Genetic characterization of
human echinococcosis in Southern Punjab, Pakistan. Front Cell Infect
Microbiol. 2023; 13: 1141192.

Khan A, Ahmed H, Simsek S, Gondal MA, Afzal MS, Irum S, et al. Poverty-
associated emerging infection of cystic echinococcosis in population of
Northern Pakistan: a hospital-based study. Trop Biomed. 2019; 36: 324-
34.

Khan H, Casulli A, Harandi MF, Afzal MS, Saqib MAN, Ahmed HA.
Retrospective cohort study on human cystic echinococcosis in Khyber
Pakhtunkhwa Province (Pakistan) based on 16 years of hospital discharge
records. Pathogens. 2022; 11: 194.

Hajipirloo HM, Bozorgomid, A, Alinia T, Tappeh KH, Mahmodlou R.
Human cystic echinococcosis in West Azerbaijan, Northwest Iran: A
retrospective hospital-based survey from 2000 to 2009. Iran J Parasitol.
2013; 8: 323-6.

Abdulhameed MFA, Habib I, Al-Azizz SA, Robertson I. A retrospective
study of human cystic echinococcosis in Basrah province, Iraq. Acta Trop.
2017;178:130-3.

Mugaddas H, Arshad M, Ahmed H, Mehmood N, Khan A, Simsek S.
Retrospective study of cystic echinococcosis (CE) based on hospital record
from five major metropolitan cities of Pakistan. Acta Parasitol. 2019; 64:
866-72.

Al-Jawabreh A, Ereqat S, Dumaidi K, Nasereddin A, Al-Jawabreh H,
Azmi K, Abdeen Z. The clinical burden of human cystic echinococcosis in
Palestine, 2010-2015. PLoS Neg Trop Dis. 2017; 11: e0005717.



