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Abstract

Background: Echinococcosis has a worldwide geographical distribution with endemic foci on every inhabited
continent. Due to the frequent outbreaks in different parts of Pakistan in the recent past, echinococcosis is being
described as a neglected tropical disease and is considered one of the most neglected parasitic diseases in the
country. In endemic regions, predominantly settings with limited resources, there are high numbers of echinococcosis
patients, as these communities do not have access to appropriate treatment. In Pakistan, there are limited reports on
echinococcosis. The disease is prevalent in human and livestock, but this has not been sufficiently explored yet.
Pakistan is an agricultural country and due to the disease’s zoonotic mode of transmission, there is a dire need of
future research on it. The present paper is an effort to highlight the importance of echinococcosis in Pakistan.

Discussion: There is a dire need for future research on echinococcosis in Pakistan as very few investigations had been
carried out on this topic thus far. The prevalence of the disease in neighbouring countries highlights that Pakistan
might be at severe risk of this zoonotic infection and further supports the need for more research. In Pakistan, the
majority of the population lives in rural areas with limited acess to proper hygienic/sanitary facilities. These conditions
favour the outbreak of diseases such as echinococcosis. The limited available data could result in higher outbreaks in
the future, and thus cause the already weak healthcare system to overburden.
The country has a meagre annual budget for health, which is being spent on known infections such as polio, dengue
fever and hepatic viral infections. A proper surveillance system for echinococcosis is required across the country as
treatment is usually expensive, complicated and may require extensive surgery and/or prolonged drug therapy.
Development of new/novel drugs and other treatment modalities receives very little, if any, attention. Prognostic
awareness programmes against this infection involve deworming of the infected animals, improved food inspection
and slaughterhouse hygiene, and public education campaigns.

Conclusion: Future research on echinococcosis is anticipated to demonstrate whether the epidemiology, diagnosis
and recombinant vaccines/antibodies relating to echinococcosis can meet the quality standards (purity, potency, safety
and efficacy) defined by the World Health Organization. Research work should be carried out on the epidemiology and
serodiagnosis of echinocossis in the different areas of Pakistan, which will be useful for the proper eradication of
echinococcosis in this region. The health department should implement awareness-raising campaigns for the general
public in order to reduce the burden of disease.
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Introduction
Echinococcosis is a human and animal health problem
in many endemic areas worldwide. It is considered a
neglected zoonotic disease caused by the larval form of
the tapeworm Echinococcus spp. Humans can become
infected through the accidental intake of parasitic eggs
excreted by the faeces of definitive hosts such as dogs,
foxes and other canids [1]. Cystic echinococcosis (CE) is
a chronic, complex and still neglected tropic disease
(NTD) in many countries [2].
At least 270 million people (58% of the total popula-

tion) are at risk of acquiring CE in Central Asia, includ-
ing in areas of Mongolia, Kazakhstan, Kyrgyzstan,
Tajikistan, Turkmenistan, Uzbekistan, Afghanistan, Iran,
Pakistan and Western China [3]. The World Health
Organization (WHO) included CE in a subgroup of se-
lected NTDs to be addressed within its 2008–2015 stra-
tegic plan to control NTDs [4, 5]. In September 2016,
the WHO further expanded its network of collaborating
centers for echinococcosis. The newest two centres in
Xinjiang, China and in Rome, Italy will help sustain con-
trol strategies and the implementation of uniform oper-
ational procedures, testing and training.
The WHO recommends that the impact of zoonotic

infections be assessed before any control measure is im-
plemented [6, 7]. According to the latest WHO report,
at any time, more than one million people are infected
with echinococcosis across the world. The WHO is
working towards the validation of effective CE control
strategies by 2020 [8].
Neglected tropical diseases are a diverse group of com-

municable diseases that prevail in tropical and subtrop-
ical conditions in 149 countries and affect more than
one billion people, costing developing economies billions
of dollars every year. These diseases mainly affect popu-
lations living in poverty, without adequate sanitation and
which are in close contact with infectious vectors and
domestic animals and livestock. At least one seventh of
the world’s population is affected by NTDs, including
roughly 800 million children.
In Pakistan, the outbreaks of dengue – declared to be

the world’s ‘fastest-spreading NTD’ by the WHO in
January 2013 – in 2010 and 2011 were a stark illustra-
tion of the challenges which persist in this realm of glo-
bal health. Traditionally, NTDs exist exclusively in the
poorest and most marginalised communities, receiving
little attention from the international health community,
despite the fact that they are the most common infec-
tions among the world’s poorest. The NTDs being

targeted by the reports are lymphatic filariasis, soil-
transmitted helminthiasis, schistosomiasis, echinococco-
sis, onchocerciasis, visceral leishmaniasis, trachoma, lep-
rosy, guinea worm, chagas disease and human African
trypanosomiasis.
In Pakistan, echinococcosis is one of the most import-

ant NTDs and the present letter was written to highlight
the importance of echinococcosis among humans and
livestock in the country.

Discussion
Pakistan is a country with a low socio-economic status.
It is highly populated with approximately 200 million in-
habitants, with most of these living in rural areas or very
crowded urban areas with poor sanitary facilities. A large
proportion of Pakistanis is affiliated with agriculture and
local dairy farming on a small scale. The workers on
these small farms come into close contact with animals
and since proper health and hygiene principles are not
strictly followed, the inhabitants of these areas are also
at high risk of acquiring Echinococcus spp. infections.
Humans can become infected through ingestion of

parasite eggs in contaminated food, water or soil, or via
direct contact with animal hosts. It has been shown that
common sheep (G1) and buffalo (G3) strains of E. gran-
ulosus are circulating among livestock in Punjab and
that these strains are highly adaptable to goats, camels
and cattle. The molecular characterization of human
cysts infected with Echinococcus spp. belong to the com-
mon sheep strain (G1) of E. granulosus, reinforcing the
fact that this strain has the potential for zoonotic trans-
fer. Both morphological and molecular characterisations
of Echinococcus spp. in Pakistan support similar findings
from other parts of the world, suggesting that Echinococ-
cus of sheep and buffalo origin is phenotypically and
genetically similar worldwide. This adds further evidence
to support its recognition as one species, namely E.
granulosus sensu stricto [9].
Echinococcosis is a NTD and few investigations have

been carried out on its prevalence in Pakistan. However,
the limited literature that is available from Sindh, Punjab
and Khyber Pakhtunkhw highlights the prevalence of the
disease in the Pakistani population [10–15]. Echinococ-
cosis infection is also reported in humans from neigh-
bouring countries of Pakistan such as India, China, Iran,
Afghanistan and Occupied Kashmir [16–32]. The re-
ported prevalence of echinococcosis in different areas of
Pakistan between 1989 and 2015 was between 2.44 and
35% in cattle [9, 14, 33–35], between 7.19 and 24.40% in
buffaloes [9, 36, 37], between 3.24 and 8.85% in sheep [9,
35, 37, 38], between 2.44 and 6.61% in goats [9, 35, 38],
and 17.29% in camels [9].
In Pakistan, there is a lack of research and data on

echinococcosis and so future research on this infection

Ahmed et al. Infectious Diseases of Poverty  (2017) 6:90 Page 2 of 5



is indispensable. The prevalence of echinococcosis in
neighbouring countries highlights that this zoonotic in-
fection may become endemic in Pakistan and further
supports the need for more research. A major propor-
tion of the population lives in rural areas with poor
health hygienic/sanitary facilities, which further con-
cretes the aforementioned hypothesis. Even though the
WHO has declared the disease as a NTD, few published
reports are available on the epidemiology of the disease
in humans and animals. Research on the distribution
pattern, intensity and molecular characterisation should
be carried out in the near future in the different endemic
areas of Pakistan.
The lack of information on this disease might put the

Pakistani population at high risk and might result in a
future burden for the country’s health system. Further-
more, there is no health insurance system in Pakistan to
support infected individuals. A proper monitoring sys-
tem for echinococcosis is required across the country as
treatment is often expensive, complicated and may re-
quire extensive surgery and/or prolonged drug therapy.
Some sort of eradication strategies should be imple-
mented on the national level to reduce the burden of the
disease. Keeping these in mind, below is a summary of
the questions/considerations that should be addressed
on a priority basis.

Why are there limited studies on echinococcosis in
Pakistan?
Echinococcosis has been declared as a NTD in Pakistan.
Why are there not any comprehensive studies on the
topic? There are a limited number of parasitologists, es-
pecially helminthologists, in Pakistan and most have
turned a deaf ear to the importance of echinococcosis
because data collection is difficult, whether in the hos-
pital or in the field. Most of the specialists are solely fo-
cused on diseases such as dengue and other viral
diseases, which might be due to the higher prevalence
rates of these diseases and more funding resources allo-
cated to them.

The WHO declared echinococcosis as a NTD even though
there is a lack of research on it
Until now, only eight reports on echinococcosis in live-
stock [9, 30, 33–38] and one doctoral thesis [39] have
been published in Pakistan. To the best of our know-
ledge, from 1980 to 2015, only three reports based on
prevalence data and 13 case reports on echinococcosis
in humans in different body regions (abdomen, ovary,
cystic, pelvic, renal, cervical, femoral, breast, pneumo-
thorax, brain [cerebral] and urinary) have been published
in Pakistan [10–14, 40–50]. There is no comprehensive
study on molecular epidemiology and genetic character-
isation of the disease. Therefore, our aim is to make the

scientific community/researchers explore echinococcosis
in Pakistan. Our research group had submitted various
proposals on echinococcosis in Pakistan to national and
international funding agencies.

Scientists should explore the disease in the different
agro-climatic regions of Pakistan
There are limited scientific reports from Pakistan on this
topic and the majority of studies focus on epidemic dis-
eases such as dengue. Since very meagre work has been
done on this parasitic disease, we hope that this letter
would be read by many scientists through your esteemed
journal. This letter would hopefully facilitate us in the
awarding of funding from national/international organi-
sations for carrying out research on echinococcosis in
Pakistan.

What are the different risk factors for echinococcosis in
the different endemic areas of Pakistan?
According to recent estimates, the geographical distribu-
tion of Echinococcus spp. infection is expanding, and be-
coming an emerging and re-emerging problem in several
regions of the world. Echinococcosis endemicity is geo-
graphically heterogeneous and over time may be affected
by global environmental change. Therefore, landscape
epidemiology offers a unique opportunity to quantify
and predict the ecological risk of infection at multiple
spatial and temporal scales. The most relevant environ-
mental sources of spatial variation in human echinococ-
cosis risk, and the potential applications of landscape
epidemiological studies to characterise the current pat-
terns of parasite transmission across natural and
human-altered landscapes has been investigated [51].
Pakistan has a rural population and livestock rearing is

a common practice. Each family owns one or two live-
stock animals as well as a pet dog. Vegetables and fruit,
which have not been washed with clean water, are sold
in markets. People consume vegetables and fruit con-
taminated with echinococcus eggs, and have no informa-
tion about this disease and its associated risk factors.
Researchers have reported that the major factors con-

tributing to the onset of this disease are an abundance
of dogs, engagement in risky behaviour and poor abat-
toir infrastructure and practices [52]. Others have pre-
dicted that, in China, age, gender, herding population,
farming population, nomadic populations, education
level, income level, livestock ownership, dogs, vole dens-
ity, deforestation and overgrazing all contribute to the
onset of the disease [53]. Our research team will be sub-
mitting new projects on the prevalence, genotyping and
risks factors associated with echinococcosis in Pakistan
to various national and international organisations to ex-
plore echinococcosis in Pakistan.
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Genotyping and molecular characterization of
echinococcosis in Pakistan
In Pakistan, only two research papers have been pub-
lished on genotyping and molecular characterization of
echinococcosis [9, 14]. Researchers should collect sam-
ples from all over Pakistan and then perform character-
isation to determine the strains in the country.

There is no enough endemic or disease burden data from
Pakistan to support the research priorities of echinococcosis
As there is not enough data on this disease and it is not
explored sufficiently in Pakistan, very little is known
about the exact prevalence of the disease in the different
regions of the country.
Globally, cestode zoonoses cause serious public health

problems, particularly in Asia. Among all neglected zoo-
notic diseases, cestode zoonoses account for over 75% of
global disability-adjusted life years (DALYs) lost. An
international symposium on cestode zoonoses research
and control was organised in China on 28–30 October
2013 to establish joint efforts to research effective ap-
proaches to control these zoonoses. It brought together
96 scientists from the Asian region and beyond to ex-
change ideas, report on progress, make a gap analysis
and distil priority settings with a focus on the South
Asian region. Key objectives were to agree on solutions
to accelerate progress towards decreasing transmission,
and human mortality and morbidity caused by the three
major cestode zoonoses (CE, alveolar echinococcosis
and cysticercosis); to critically assess the potential to
control these diseases; to establish a research and valid-
ation agenda on existing and new approaches; and to re-
port on novel tools for the study and control of cestode
zoonoses [54].
There is a dire need for cooperation between Central

Asia countries in the control of hydatid cyst disease.
Meetings on echinococcosis in Asia should be organised
on a regular basis to highlight the incidence and burden
of echinococcosis. On the basis of these, hot spot area s
should be identified and control strategies should be
implemented.

Conclusion
Future research on echinococcosis is anticipated to dem-
onstrate whether the epidemiology, diagnosis and recom-
binant vaccines/antibodies relating to echinococcosis can
meet the quality standards (purity, potency, safety and effi-
cacy) defined by the WHO. Research work should be
carried out on epidemiology and serodiagnosis of echino-
cossis in the different areas of Pakistan, which will be use-
ful for the proper eradication of echinococcosis from this
region. The health department should implemente
awareness-raising compagins for the general public in
order to reduce the burden of disease.

Additional file

Additional file 1: Multilingual abstracts in the five official working
languages of the United Nations. (PDF 633 kb)

Abbreviations
CE: Cystic echinococcosis; NTD: Neglected tropical disease; WHO: World
Health Organization

Acknowledgements
The authors are thankful to all the people that support us and give their
technical support in present research work.

Funding
We are very thankful to TUBITAK (2216-Research Fellowship Programme for
International Researchers) for providing us with the opportunity and funding
to work.

Availability of data and materials
Not applicable.

Authors’ contributions
HA and MSA collected the data and wrote the paper following discussions
with SS, AAK, SA and HR. HA, AAK, SA and ZHS revised the paper and
contributed to the publication fee. All authors approved the final version of
the paper.

Competing interests
The authors declare that there is no conflict of interest or financial disclosure
about this publication.

Consent for publication
Not applicable.

Ethics approval and consent to participate
Not applicable.

Author details
1Department of Biosciences, COMSATS Institute of Information Technology
(CIIT), Park Road, Chak Shahzad, Islamabad, Pakistan. 2Department of
Parasitology, Faculty of Veterinary Medicine, University of Firat, 23119, Elazig,
Turkey. 3Department of Wildlife and Ecology, University of Veterinary and
Animal Sciences, Lahore, Pakistan. 4Department of Chemistry, School of
Science, University of Management and Technology (UMT), Lahore, Pakistan.
5School of Science, University of Management and Technology (UMT),
Lahore, Pakistan.

Received: 17 June 2016 Accepted: 20 April 2017

References
1. Otero-Abad B, Torgerson PR. A systematic review of the epidemiology of

echinococcosis in domestic and wild animals. PLoS Negl Trop Dis. 2013;7:
e2249. doi:10.1371/journal.pntd.0002249.

2. Brunetti E, Garcia HH, Junghanss T. International CE workshop in lima, Peru,
2009. Cystic echinococcosis: chronic, complex, and still neglected. PLoS
Negl Trop Dis. 2011;5:e1146. doi:10.1371/journal.pntd.0001146.

3. 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. doi:10.1016/j.
actatropica.2014.03.014.

4. Budke C, White AJ, Garcia H. Zoonotic larval cestode infections: neglected,
neglected tropical diseases? PLoS Negl Trop Dis. 2009;3:e319. doi:10.1371/
journal.pntd.0000319.

5. World Health Organization. Global plan to combat neglected tropical
diseases 2008–2015. Geneva: World Health Organization; 2007.

6. World Health Organization. Parasitic zoonoses. Report of a WHO expert
committee with the participation of FAO. World Health Organ Tech Rep Ser.
1979;637:1–107.

Ahmed et al. Infectious Diseases of Poverty  (2017) 6:90 Page 4 of 5

dx.doi.org/10.1186/s40249-017-0309-z
http://dx.doi.org/10.1371/journal.pntd.0002249
http://dx.doi.org/10.1371/journal.pntd.0001146
http://dx.doi.org/10.1016/j.actatropica.2014.03.014
http://dx.doi.org/10.1016/j.actatropica.2014.03.014
http://dx.doi.org/10.1371/journal.pntd.0000319
http://dx.doi.org/10.1371/journal.pntd.0000319


7. Molyneux D, Hallaj Z, Keusch GT, McManus DP, Ngowi H, Cleaveland S, et al.
Zoonoses and marginalised infectious diseases of poverty: where do we
stand? Parasites Vectors. 2011;4:106. doi:10.1186/1756-3305-4-106.

8. World Health Organization. Echinococcosis. 2016. http://www.who.int/
mediacentre/factsheets/fs377/en/. Accessed 10 June 2016.

9. Latif AA, Tanveer A, Azhar M, Siddiqi N, Kyaw-Tanner M, Traub RJ.
Morphological and molecular characterization of Echinococcus granulosus in
livestock and humans in Punjab, Pakistan. Vet Parasitol. 2010;170:44–9. doi:
10.1016/j.vetpar.2010.02.003.

10. Nadeem N, Khan H, Fatimi S, Ahmad MN. Giant multiple intra-abdominal
hydatid cysts. J Ayub Med Coll Abbottabad. 2006;18(4):71–3.

11. Amin MU, Mahmood R, Manzoor S, Ahmad S. Hydatid cysts in abdominal
wall and ovary in a case of diffuse abdominal hydatidosis: Imaging and
pathological correlation. J Radiol Case Rep. 2009;3(5):25–31. doi:10.3941/jrcr.
v3i5.159.

12. Arjumand AK, Baig IM, Gazozai S, Akram S, Kehar SI. Prevalence of hydatid
disease in Jinnah post graduate medical center, karachi. Int J Patholog.
2011;9:79–80.

13. Murtazaa LG, Shah MG, Merani AI, Khan MS, Khushk SM, Khokhar AM. Study
of human cystic echinococcosis in hyderahad, Pakistan. Pak J Sci Ind Res Ser
B Biol Sci. 2013;56:53–5.

14. Ali I, Panni MK, Iqbal A, Munir I, Ahmad S, Ali A. Molecular characterization
of echinococcus species in Khyber pakhtunkhwa, pakistan. Acta Sci Vet.
2015;43:1277.

15. Fomda BA, Khan A, Thokar MA, Malik AA, Fazili A, Dar RA, et al. Sero-
Epidemiological survey of human cystic echinococcosis in Kashmir, North
India. PLoS One. 2015;10(4):e0124813. doi:10.1371/journal.pone.0124813.

16. Chishti MZ, Ahanger AG. Epidemiology and control of human hydatidosis in
Kashmir India. Parasitol Int. 1998;47:164.

17. Dalimi A, Motamedi GH, Hosseini M, Mohammadian B, Malaki H, Ghamari Z,
Ghaffari F. Echinococcosis/hydatidosis in western Iran. Vet Parasitol. 2002;
105(2):161–71.

18. Jiang C. Today's regional distribution of echinococcosis in China. Chin Med
J (Engl). 2002;115(8):1244–7.

19. Craig PS. Echinococcosis working group in china. Epidemiology of human
alveolar echinococcosis in china. Parasitol Int. 2006;55(Suppl):S221–225.

20. Wang Z, Wang X, Liu X. Echinococcosis in China, a review of the
epidemiology of Echinococcus spp. Ecohealth. 2008;5:115–26.

21. Zaidi SH. Some rare presentations of hydatid cysts: two case reports. Cases
J. 2009;2(1):62. doi:10.1186/1757-1626-2-62.

22. Akhter J, Khanam N, Rao S. Clinico epidemiological profile of hydatid
diseases in central India, a retrospective and prospective study. Int J Biol
Med Res. 2011;2:603–6.

23. John TJ, Dandona L, Sharma VP, Kakkar M. Continuing challenges of
infectious diseases in India. Lancet. 2011;377:252–69.

24. Mudasir Q, Shah KA, Andrabi A, Nyrah Q, Muyeen A. Hydatid cyst of muscle
in goat - a rare site. Vet Scan. 2011;6(2):97.

25. Parsa F, Haghpanah B, Pestechian N, Salehi M. Molecular epidemiology of
Echinococcus granulosus strains in domestic herbivores of Lorestan, Iran.
Jundishapur J Microbiol. 2011;4:123–30.

26. Ghoshal AG, Sarkar S, Saha K, Sarkar U, Kundu S, Chatterjee S, et al. Hydatid
lung disease: an analysis of 5 years cumulative data from Kolkata. J Assoc
Physicians India. 2012;60:12–6.

27. Harandi MF, Hobbs RP, Adams PJ, Mobedi I, Morgan-Ryan UM, Thompson RC.
Molecular and morphological characterization of Echinococcus granulosus of
human and animal origin in Iran. Parasitology. 2002;125:367–73.

28. Rao SS, Mehra B, Narang R. The spectrum of hydatid disease in rural central
India: An 11-year experience. Ann Trop Med Pub Health. 2012;5(3):225–30.

29. Godara R, Katosch R, Yadav A. Hydatidosis in goats in Jammu, India. J Parasit
Dis. 2014;38:73–6. doi:10.1007/s12639-012-0191-3.

30. Ahmed S, Nawaz M, Gul R, Zakir M, Razzaq A. Some epidemiological aspects
of hydatidosis of lungs and livers of sheep and goats in Quetta, Pakistan.
Pak J Zool. 2006;38:1–6.

31. Han J, Bao G, Zhang D, Gao P, Wu T, Craig P, et al. A newly discovered
epidemic area of Echinococcus multilocularis in west Gansu Province in
China. PLoS One. 2015;10:e0132731. doi:10.1371/journal.pone.0132731.

32. Mushtaque M, Mir MF, Ajaz AM, Arif SH, Khanday SA, Dar RA. Atypical
localizations of hydatid disease: experience from a single institute. Niger J
Surg. 2012;18:2–7.

33. Anwar AH, Rana SH, Khan MN, Qudoos A. Hydatidosis: prevalence and
biometrical studies in cattle (Bob Indicub). Pak J Agri Sci. 2000;37(1–2):29–32.

34. Mustafa I, Shahbaz M, Asif S, Khan MR, Saeed U, Sadiq F, et al. Availability,
cyst characteristics and hook morphology of echinococcus granulosus
isolates from livestock (cattle, sheep and goats) in central Punjab, pakistan.
Kafkas Univ Vet Fak Derg. 2015;21:849–54.

35. Khan MA, Tanveer A, Younus M, Shafiq M, Saeed K, Ammara HT, et al.
Prevalence, organ specificity and economic impact of hydatidosis in the
cattle slaughtered in the Lahore Abattoir. IJAVMS. 2010;4:38–40.

36. Mirani AH, Buoghio S, Akhter N. Age and size-wise distribution of
echinococcosis in buffaloes slaughtered at the Larkana Abattoir. Pak J Appl
Sci. 2002;2:837–8.

37. Tasawar Z, Naz F, Lashari MH. The prevalence of hydatidosis in sheep and
buffaloes at Multan, Punjab, Pakistan. Glob Vet. 2014;12:332–5.

38. Iqbal HJ, Maqbool A, Lateef M, Khan MA, Riaz A, Mahmood A, et al. Studies
on hydatidosis in sheep and goats at Lahore, Pakistan. J Anim Plant Sci.
2012;22:894–7.

39. Asma AA. Genotyping of Echinococcus granulosus in Punjab. 2010. PhD
thesis, University of the Punjab, Lahore.

40. Khan MB, Riaz M, Bari ME. Multiple cerebral hydatid cysts in 8-year-old boy:
A case report and literature review of a rare presentation. Surg Neurol Int.
2015;29(6):125.

41. Khan MS, Hashmi PM, Khan D. Eradication of advanced pelvic hydatid bone
disease after limb salvage surgery - 5-year follow-up: a case report. J Med
Case Rep. 2015;21:21.

42. Nadeem M, Biyabani SR, Pervez S. Renal failure: unusual clinical presentation
of an isolated intrarenal hydatid cyst. BMJ Case Rep. 2013;2013. doi:10.1136/
bcr-2013-200616.

43. Sultana N, Hashim TK, Jan SY, Khan Z, Malik T, Shah W. Primary cervical
hydatid cyst: a rare occurrence. Diagn Pathol. 2012;7:157. doi:10.1186/1746-
1596-7-157.

44. Shamim M. Mammary and femoral hydatid cysts. J Pak Med Assoc. 2010;60:
687–8.

45. Masroor I, Azeemuddin M, Khan S, Barakzai A. Hydatid disease of the breast.
Singapore Med J. 2010;51:e72–5.

46. Fatimi SH, Sajjad N, Hanif HM, Muzaffar M. Ruptured hydatid cyst presenting
as pneumothorax. J Infect Dev Ctries. 2010;4:256–8.

47. Ali M, Mahmood K, Khan P. Hydatid cysts of the brain. J Ayub Med Coll
Abbottabad. 2009;21:152–4.

48. Biyabani SR, Abbas F, Ghaffar S, Talati J. Unusual presentations of hydatid
disease of the urinary tract. J Urol. 2000;163:896–8.

49. Naim-ur-Rehman. Hydatid disease of the central nervous system. J Pak Med
Assoc. 1980;30:186–9.

50. Jamal Q, Jafarey NA. Hydatid disease at Jinnah postgraduate medical centre
Karachi. J Pak Med Assoc. 1989;39:320–1.

51. Cadavid Restrepo AM, Yang YR, McManus DP, Gray DJ, Giraudoux P, Barnes
TS, et al. The landscape epidemiology of echinococcoses. Infect Dis Poverty.
2016;5:13.

52. El Berbri I, Ducrotoy MJ, Petavy AF, Fassifihri O, Shaw AP, Bouslikhane M,
et al. Knowledge, attitudes and practices with regard to the presence,
transmission, impact, and control of cystic echinococcosis in Sidi Kacem
Province, Morocco. Infect Dis Poverty. 2015;4:48.

53. Wang Q, Huang Y, Huang L, Yu W, He W, Zhong B, et al. Review of risk
factors for human echinococcosis prevalence on the Qinghai-Tibet Plateau,
China: a prospective for control options. Infect Dis Poverty. 2014;3:3.

54. Xiao N, Yao JW, Ding W, Giraudoux P, Craig PS, Ito A. Priorities for research
and control of cestode zoonoses in Asia. Infect Dis Poverty. 2013;2(1):16.
doi:10.1186/2049-9957-2-16.

Ahmed et al. Infectious Diseases of Poverty  (2017) 6:90 Page 5 of 5

http://dx.doi.org/10.1186/1756-3305-4-106
http://www.who.int/mediacentre/factsheets/fs377/en/
http://www.who.int/mediacentre/factsheets/fs377/en/
http://dx.doi.org/10.1016/j.vetpar.2010.02.003
http://dx.doi.org/10.3941/jrcr.v3i5.159
http://dx.doi.org/10.3941/jrcr.v3i5.159
http://dx.doi.org/10.1371/journal.pone.0124813
http://dx.doi.org/10.1186/1757-1626-2-62
http://dx.doi.org/10.1007/s12639-012-0191-3
http://dx.doi.org/10.1371/journal.pone.0132731
http://dx.doi.org/10.1136/bcr-2013-200616
http://dx.doi.org/10.1136/bcr-2013-200616
http://dx.doi.org/10.1186/1746-1596-7-157
http://dx.doi.org/10.1186/1746-1596-7-157
http://dx.doi.org/10.1186/2049-9957-2-16

	Abstract
	Background
	Discussion
	Conclusion

	Multilingual abstracts
	Introduction
	Discussion
	Why are there limited studies on echinococcosis in Pakistan?
	The WHO declared echinococcosis as a NTD even though there is a lack of research on it
	Scientists should explore the disease in the different agro-climatic regions of Pakistan
	What are the different risk factors for echinococcosis in the different endemic areas of Pakistan?
	Genotyping and molecular characterization of echinococcosis in Pakistan
	There is no enough endemic or disease burden data from Pakistan to support the research priorities of echinococcosis

	Conclusion
	Additional file
	Abbreviations
	Acknowledgements
	Funding
	Availability of data and materials
	Authors’ contributions
	Competing interests
	Consent for publication
	Ethics approval and consent to participate
	Author details
	References

