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Abstract

The article discusses the ongoing challenges and management of cholera, particularly in Iraq,
which is experiencing a resurgence of the disease. The bacteria Vibrio cholerae is the cause of
cholera, which is mainly transmitted via tainted food and water. If left untreated, cholera can be
fatal and cause severe dehydration. The article highlights the historical context of cholera
outbreaks, the factors contributing to its prevalence in impoverished nations, and the specific
situation in Iraq, where inadequate sanitation, malnutrition, and the aftermath of conflict
exacerbate the problem.Efforts to manage cholera include rapid intervention, infection control, and
public awareness campaigns. Organizations like WHO and UNICEEF provide resources for cholera
management, emphasizing the importance of early detection and treatment. The article also
outlines the epidemiology of cholera, noting its endemic presence in various regions and the impact
of climate change on outbreaks. Challenges to cholera prevention include poor healthcare
infrastructure, political instability, and environmental factors. The article advocates for improved
water and sanitation services (WASH), vaccination campaigns, and better healthcare facilities to
reduce cholera incidence. It concludes that sustained efforts and funding are necessary to combat
cholera effectively and improve health outcomes in affected regions.
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Introduction

Political and evidence-based communication are essential for raising public awareness of an
illness, generating support, influencing policy, and securing funding. In every nation, advocacy
and communication have been crucial to the management of illnesses like HIV/AIDS, pneumonia,
TB, etc [1]. A diarrheal illness called cholera is spread via tainted food and drink. It can cause
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serious dehydration and level death if left untreated. It may cause a health crisis, make it impossible
for you to work, and cause your health to continue declining. Naturally, because it feeds the cycle
of poverty, the effects on underprivileged areas are disastrous as well as responsibility [2]. With
over seven pandemics and four million cases reported, cholera remains one of the most prevalent
acute watery diarrheal disorders in the world today.

Iraq is fighting cholera once more, just like other developing nations are. The outbreak in 2015
was particularly deadly, with up to 1500 people losing their lives. This time, it is crucial to contain
the disease as soon as possible. The high rate of cholera in Iraq is caused by the country's war-torn
condition, malnourished populace, inadequate sanitation and hygiene, large-scale relocation, and
global warming. It is advised to use extra tactics, such as information campaigns, food inspection,
and water body safety monitoring, in addition to the current efforts to manage cholera cases [3].

Seven pandemics have resulted from the battle against cholera, which began in the 1800s in the
Indian Ganges delta and has since spread to South Asia, Africa, and the Americas [4].

The disease-causing agent, Vibrio cholerae, is spread through the fecal-oral route and, to a reduced
degree, by eating shellfish. The primary causes of cholera, which kills people of all ages, are
serogroups O1 and O139, which have approximately 200 proteins linked to the virulence factor
[5]-Many impoverished nations have high rates of cholera because of inadequate sanitation and
hygiene standards, postponed treatment, and inadequate infrastructure for healthcare [6].
On June 20, 2022, the Iraqi Ministry of Health is dealing with 13 cases of cholera, most of which
are in the Sulaymaniyah province in the Kurdistan area. This indicates that Iraq is experiencing
another outbreak of cholera. Iraq had already faced cholera in 2015, with the Islamic Relief Project
reporting that 1500 people had died in 18 regions [7].Even though cholera is known to exist across
Asia, the expense of treating the disease for hospitals, individual households, and missed wages as
a result of being unable to work among .The cost of illness is the sum of the expenses incurred by
patients and caretakers [8]. and decreased output), are little known. Just two earlier studies have
calculated the cost of illness by accounting for both personal and family costs as well as those paid
by the government [9].Researchers found that every year, between 1.3 and 4 million cases of
cholera are reported, and between 21,000 and 143,000 people die from the illness worldwide. [10]
The epidemiological surveillance system and those who are directly or indirectly affected by the
outbreak notify others about it, which is how the public health department finds out about it. The
epidemiological surveillance system's main objective is to collect, analyze, and review health-
related data in order to organize and evaluate public health efforts. Sometimes the information
obtained from the people is just as faulty as the information gathered by the monitoring system,
making it impossible to plan any kind of intervention. [11].

Current understanding of human preparedness and reaction, epidemiological patterns across
nations, and management of cholera transmission.

Controlling cholera

To effectively handle cholera cases, quick early intervention and meticulous attention to detail
including infection control protocols are required. However, these don't have to be extremely
expensive. Organizations with well-developed, highly protocolized methods that can be
implemented effectively and at scale in places with limited resources include MSF, ICDDR,B

WHO, UNICEF and other organizations offer a plethora of information on the management of
cholera. Incorporating training resources available online. References [12—16].
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Epidemiology of Cholera Disease

Regional Dispersion and Cholera Burden Information from the past ten years indicate that the
prevalence of cholera has increased and has grown to be a significant public health concern in
lacking in resources endemic countries [17]. Figure 1 shows the regional spread of cholera
worldwide from 2016 to 2019 [18-20]. In the past, the Asian subcontinent—which includes
Indonesia, India, Bangladesh, Vietnam, Thailand, Pakistan, Nepal, and Irag—was endemic for
cholera. But at the moment, it is endemic in Africa, the Caribbean, South Africa, Mozambique,
Zambia, Sierra Leone, Nigeria, Angola, the Democratic Republic of the Congo (DRC), Yemen,
Zimbabwe, the United Republic of Tanzania, and Guinea, among other places in Latin America,
the Caribbean, and Africa. [18-20]. Many nations fail to record cholera cases or deaths because of
inadequate or nonexistent monitoring systems [21]. When declaring cholera epidemics, some
nations exercise caution to avert social unrest and economic costs from decreased exports and
tourists. However, shorter epidemic durations have been observed because of early reporting of
cholera outbreaks [22]. 52 developing nations have reported an increase in cholera infections since
2006 [23]. Contributors to Hazards Cholera risk factors include contaminated drinking water,
unhygienic living circumstances, and consuming food from the street is associated with poverty.
There is a decreased risk before, after, and after defecation when hands are cleaned with soap [24].
Biological factors that have been identified as cholera risk factors include female gender, blood
group O, retinol deficiency, and hypochlorhydria, which is a condition in which a person takes
antacids, proton pump inhibitors, or histamine receptor blockers [25-30]. Moreover, two
significant factors that contribute to severe disease are Helicobacter pylori infection and
gastrectomy [31]. Malnutrition increases susceptibility, especially in young children [31]. In
endemic nations, children under five have the highest prevalence of cholera due to lower levels of
acquired immunity than adults [32].A household contact study of cholera patients in Bangladesh
found that first-degree family members (parents, children, and siblings) have a higher chance of
getting the disease than second-degree relatives (grandchildren, grandparents, uncles, and aunts)
who live in the same home [33].Though cholera has long been prevalent in many parts of Asia,
Haiti and Africa are only recently experiencing outbreaks of the disease. Cholera is currently
considered endemic in various regions of Africa, notably the Central African Rift Valley region
[34]. This is in accordance with the World Health Organization's criteria, which requires cases to
be proven by culture for three of the previous five years. After making a comeback in 2010, cholera
was deemed common in Haiti, where outbreaks had not occurred in more than a century [35].
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Figure 1 shows the cholera outbreak worldwide between 2016 and 2019. Moreover, the imported
cases originated from regions of the nation where cholera is not frequently found. The afflicted
nations where cholera is endemic during the three years are represented by the red zones.

Challenges in the way of cholera anticipation and controller

There have been reports of an increase in cholera outbreaks in certain countries during the dry
season and others during the raining period [36]. Today, it is believed that climatic shifts and
environmental deterioration play a major role in the higher risk of infectious illness outbreaks and
recurrences, especially cholera [37]. Human displacement is impacted by climate change,
including droughts and overflowing. Which, by limiting access to clean water, encourages cholera
outbreaks [38,39]. Aside from restricted availability of potable water, a drought like that
Development in Yemen encourages the growth of unofficial urban areas and the isolation of
refugees and nomadic people settlements, all of which aid in the spread of cholera [40]. The impact
of climate change on the frequency and occurrence of epidemics, including cholera, is a topic of
growing recognition and discussion. The United Nations Climate Change Conference (COP27)
preamble of 2022 noted that flooding and rising sea levels have damaged environmental hygiene,
resulting in waterborne and diarrheal illnesses and that extreme weather has a detrimental effect
on water supplies [45]. Thus, we anticipate further cholera outbreaks in the future unless corrective
action is taken. Climate change is blamed for both locally and worldwide. Wash initiatives are
recommended to eventually lessen the incidence of cholera in high-risk areas, even if the efficacy
of various cholera interventions varies from nation to nation [42,43]. Cholera was successfully
eradicated in industrialized and some emerging nations by funding suitable environmental health
measures, such as appropriately treated water supplies. and distribution, proper human waste
disposal, and infrastructure for sanitary facilities [44]. Consequently, enhancing environmental
health the most important action to stop the spread of cholera or other waterborne diseases is to
improve conditions, particularly with regard to water and sanitation [45, 46]. To develop the
infrastructure and services, though, consistent dedication and funding are needed [47,48].
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Long-standing political unrest, economic hardships, and religious conflicts in Iraq have led to a
lack of qualified labor, inadequate resource availability, and serious healthcare issues.
difficulties [49]. Targeted destruction of has long been a staple of war tactics. water delivery and
infrastructure systems to flood communities, interfere with agriculture and deny residents access
to water, sanitation, and resources for sanitation (WASH) [50]. Furthermore, due to frequent
disease outbreaks and infectious illnesses, Iraq is particularly vulnerable to waterborne infections
due to its location along the Tigris and Euphrates, whose contaminated waters provide the majority
of its access to water, as well as its proximity to other countries [49].

Acute malnutrition affects Iraqis as well; food handouts barely provide for half of daily energy
needs, and food shortages have been exacerbated by inflation. Moreover, there is a deficiency in
medical supplies, tools, medications, and qualified staff. In the past, the government has
demonstrated indifference and made less contributions than the necessary amount of its funds to
healthcare. Hospitals are nevertheless congested, underfunded, and understaffed [51].

The government has taken steps to stop the cholera epidemic from spreading, but overall water
quality and sanitation facilities are still subpar. Because of the potential for the development of
antibiotic resistance, mass chemoprophylaxis is not recommended. Similarly, because of their two-
dose schedule, lengthy duration to achieve protective efficacy, high cost, and intricate logistical
needs, oral cholera vaccines are rarely recommended during active epidemics [52].

Furthermore, even though chlorine is very necessary for purifying water, its availability is
frequently limited because of its usage in previous terrorist operations [53].

Efforts and suggestions

As cholera is a self-limiting illness, death can be lowered by almost 99% with prompt treatment
[54]. Given the inherent obstacles of providing healthcare in a post-conflict Iraq, an effective
treatment and prevention strategy would involve a multipronged approach involving early
detection, management, and treatment of the condition. As of June 2022, the United Nations and
the Iraqi Ministry of Health are still collaborating to enhance healthcare outcomes throughout the
cholera outbreak, as seen by the most recent shipment of medical supplies to the Kurdistan region
[55]. Local healthcare officials are committed to stopping the disease's spread and have
demonstrated this by holding awareness campaigns [56], treating and monitoring water sources
[57], and conducting routine food inspections [58]. The encouraging response from the regional
health authorities is still consistent with the UN's objective of having the government is more
proactive in supplying life-sustaining assistance to the maximum in need [59].

Humanitarian groups are still working to improve the health outcomes for Iraqi inhabitants. The
Humanitarian Response Plan (HRP), for example, was released by the United Nations Office for
the Coordination of Humanitarian Affairs (OCHA) and outlined the organization's strategy to
support 991,000 Iraqis in need, with a particular emphasis on internally displaced people (IDPs)
and returnees (those who have subsequently returned to their place of origin) [60].

In addition, a primary healthcare facility was built in Kawergosk, an Erbil subdistrict, to serve the
more than 20,000 refugees residing in the area [61]. Finally, continuing humanitarian assistance is
made possible by funding from nations like Korea [62] and Norway [63], with support from the
US Agency for International Development (USAID) being particularly notable [64].

It took persistent efforts to successfully contain the cholera outbreaks that were reported in 2012
[65] and 2015 [66, 67].A 2022 investigation description outlining the accomplishments made
possible by the HRP plan by OCHA demonstrates that although notable advancements were made
in the Just 22% of the targeted population has received WASH services in the context of healthcare,
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with a lack of financing being the main obstacle [68]. The prevalence of cholera in Iraq is still
higher than anticipated, despite some progress A person can contract cholera by consuming [69].
Cholera outbreak in Iraq: Province/District with laboratory confirmed cases, 14 August - 30 December 2007
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Figure 2: Iraq: Province/district with laboratory-confirmed cases of cholera, August 14, 2007—
December 30, 2007[81].

Transmutation of Cholera

Since contaminated food and water can spread cholera, early efforts have concentrated on
increasing public knowledge of the need to handle these consumables with care as well as proper
hand washing [70,71]. As a result, in order to ensure that these programs continue to operate,
emphasis must be focused on a global effort to give financial aid to Iraq. As part of WASH
initiatives, we advise installing private restrooms with mirrors and liquid soap access because this
could result in enhanced compliance with hand washing [72]. Furthermore, despite the widespread
understanding of the benefits of hand hygiene in reducing the spread of disease, efforts to increase
awareness of the topic have proven unsuccessful because they ignore the factors that influence
handwashing behavior [71, 72]. As a result, when spreading awareness of the topic, an integrated
approach that takes into account people's physical, psychological, and environmental needs must
always be taken into consideration.

Treatment of Cholera

Early efforts have focused on raising public awareness of the need to handle consumables with
care and practice adequate hand washing because contaminated food and water can spread cholera
[70,71]. WHO-prequalified OCVs, such Euvichol-Plus® and ShancholTM, are vaccines that are
easy to store and transport [73,74], as well as being cost-effective [73,75]. As a result, they offer
a promising way to prevent cholera in nations where it is still endemic, like Iraq. The mainstay of
care for severe cholera cases that have severe vomiting and diarrhea is still rehydration therapy.
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Patients with substantial coinfections and comorbidities, pregnant women, and malnourished
children are examples of high-risk populations that need to be managed quickly in clinical settings
[76]. For individuals suffering from severe dehydration, an immediate intravenous (IV) injection
of Ringer's Lactate solution (10% of body weight) is recommended; normal saline may be
substituted if needed [77, 78].

Initial treatment for fluid loss due to persistent diarrhea should be modified to shorten the duration
of dehydration. Cholera cots can be used to measure the volume of feces [76, 77]. Care must be
taken in the early phases of therapy, especially with young patients, to avoid overhydration and
the resulting pulmonary edema [76]. Stabilized patients should be urged to take oral rehydration
therapy (ORT) as soon as they stop vomiting. While glucose-based ORT is still widely used, rice-
based ORT is more successful in lowering stool volume [75] and is not associated with the
generation of the virulence factor observed with the earlier formulation [79]. Based on local trends
of antimicrobial resistance, antibiotics should be co-administered in critical settings as they reduce
the intensity and duration of the illness. Even for pregnant women and children, doxycycline
remains the medicine of choice due to its price, simplicity of administration, and single dosing [78,
80]. Maintaining uterine blood flow and ensuring proper rehydration are essential for ensuring
embryonic viability in pregnant patients. Moreover, clinical settings need to be prepared for the
possibility that the illness can cause preterm labor to begin [75]. Due to the correlation between
malnutrition and higher mortality, it is imperative to promptly resume a regular diet and to continue
breastfeeding infants throughout the initial course of treatment [77]. For children five years of age
and under, zinc supplementation at a dose of 20 mg per day for ten days is advised. This has been
demonstrated to lower mortality as well as the risk of future diarrheal diseases [78].

Conclusion

The causative agent of cholera, Vibrio cholerae, affects people of all ages and is still one of the
most common diseases in many regions of the world. Following an outbreak in 2015, Iraq is still
fighting cholera, despite incidents of the disease spreading over the globe. A number of factors
contribute to the incidence of cholera, such as inadequate healthcare facilities, inadequate
infrastructure, inadequate sanitation and hygiene, undernourishment, and the nation's post-conflict
situation. Large-scale relief efforts are still carried out by giving out food, cash assistance,
immunizations, rehydration treatments, and antidiarrheal. In order to achieve sustainable
improvements in health outcomes, it is imperative to execute awareness campaigns and make
upgrades to public healthcare facilities and infrastructure. To create methods to lower the incidence
and global prevalence of cholera, more knowledge and investigation are needed.

References

1. Nayyar, A. and Privor-Dumm, L., 2020. Cholera control and prevention: Role of evidence-
based advocacy and communications. Vaccine, 38, pp. A178-A180.

2. Chowdhury, F., Ross, A.G., Islam, M.T., McMillan, N.A. and Qadri, F., 2022. Diagnosis,
management, and future control of cholera. Clinical Microbiology Reviews, 35(3),
pp.c00211-21.

3. Qamar, K., Malik, U.U., Yousuf, J., Essar, M.Y., Muzzamil, M., Hashim, H.T. and Shah, J.,
2022. Rise of cholera in Iraq: A rising concern. Annals of Medicine and Surgery, 81,
p.104355.

27
Aca. Intl. J. Vet. Med. 2024;2(2) 21-33: https://doi.org/10.59675/V223



https://doi.org/10.59675/V223

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

S. Kanungo, A.S. Azman, T. Ramamurthy, J. Deen, S. Dutta, Cholera [Internet] The Lancet,
399, Elsevier B.V., 2022 [cited 2022 Jul 2]. p. 1429-40. Available from: htt
ps://pubmed.ncbi.nlm.nih.gov/35397865/.

Cho, Y.J., Yi, H., Lee, J.H., Kim, D.W. and Chun, J., 2010. Genomic evolution of Vibrio
cholerae. Current opinion in microbiology, 13(5), pp.646-651.

Rahmawaty, A., 2023. The Development of Cholera Vaccine Production: A Literature
Review. Lux Mensana: Journal of Scientific Health, pp.115-125.
Al-Obaidi, R.M., Arif, S.K., Abed, R.M., Yaaqoob, L.A., Mahmood, S.A.F., Mohammed,

S.J.A. and Abdulrahman, N.M., 2023. Vibrio cholerae: epidemiology, surveillance and
occurrence in iraq. One Health Triad, Unique Scientific Publishers, Faisalabad,
Pakistan, 2, pp.80-86.

Poulos C, Riewpaiboon A, Stewart JF, Clemens J, Guh S, Agtini M, et al. Costs of illness
due to endemic cholera. Epidemiol Infect 2012;140(3):500-9.

Sarker AR, Islam Z, Khan IA, Saha A, Chowdhury F, Khan Al, et al. Cost of illness for
cholera in a high risk urban area in Bangladesh: an analysis from household perspective.
BMC Infect Dis 2013;13:518.

WHO fact sheet on cholera. Last up-date October 2016
http://www.who.int/mediacentre/factsheets/fs107/en/.

Thacker, S. B., & Berkelman, R. L. (1988). Public health surveillance in the United States.
Epidemiologic Reviews, 10, 164-190.

[3] World Health Organization. Cholera resources can be found at http://www.
who.int/cholera/en/ [Accessed 1/10/2017].

UNICEF Cholera Toolkit http://www.unicef.org/cholera_toolkit/ especially Chapter 8: Case
management and infection control in health facilities and treatment sites ppl10-135

[Accessed 1/10/2017].

MSF  Cholera Guidelines http://www.humanitarianlibrary.org/resource/msfcholera-

guidelines-0 [Accessed 1/10/2017]. [6] Stop Cholera https://www.stopcholera.org/ has a
large number of fact sheets and toolkits [Accessed 1/10/2107].

Pietroni MAC. Cholera, Method of in Conn’s Current Therapy, Bope ET, Kellerman RD.
editors. Philadelphia: Elsevier; 2017. p. 497-500. [8] Harris JB, Pietroni MAC. Approach
to the child with acute diarrhea in resource limited countries. In: Calderwood SB, Bloom A,
editors. UpToDate. Waltham, MA: UpToDate; 2017.

LaRocque R, Pietroni MAC. Approach to the adult with acute diarrhea in resource limited
countries. In: Calderwood SB, Bloom A, editors. UpToDate. Waltham, MA: UpToDate;
2017

Deen J, Mengel MA, Clemens JD. 2020. Epidemiology of cholera. Vaccine 38:A31—
A40. Crossref. PubMed. Web of Science.

Goel AK, Jiang SC. 2010. Genetic determinants of virulence, antibiogram and altered
biotype among the Vibrio cholerac Ol isolates from different cholera outbreaks in
India. Infect Genet Evol 10:814-818. Crossref. Web of Science.

World Health Organization. 2010. Cholera vaccines: WHO position paper—March
2010. Wkly Epidemiol Rec 85:117—-128. PubMed.
World Health Organization. 2017. Cholera, 2016. Wkly Epidemiol Rec 92:521—

536. PubMed.

28

Aca. Intl. J. Vet. Med. 2024;2(2) 21-33: https://doi.org/10.59675/V223



https://doi.org/10.59675/V223
http://www.who.int/mediacentre/factsheets/fs107/en/
https://doi.org/10.1016/j.vaccine.2019.07.078
https://pubmed.ncbi.nlm.nih.gov/31395455/
https://gateway.webofknowledge.com/gateway/Gateway.cgi?GWVersion=2&DestApp=WOS_CPL&UsrCustomerID=5e3815c904498985e796fc91436abd9a&SrcAuth=atyponcel&SrcApp=literatum&DestLinkType=FullRecord&KeyUT=000518877500008
https://doi.org/10.1016/j.meegid.2009.06.022
https://gateway.webofknowledge.com/gateway/Gateway.cgi?GWVersion=2&DestApp=WOS_CPL&UsrCustomerID=5e3815c904498985e796fc91436abd9a&SrcAuth=atyponcel&SrcApp=literatum&DestLinkType=FullRecord&KeyUT=000280116400017
https://pubmed.ncbi.nlm.nih.gov/20349546/
https://pubmed.ncbi.nlm.nih.gov/28884993/

21. Deen J, Mengel MA, Clemens JD. 2020. Epidemiology of cholera. Vaccine 38:A31—
A40. Crossref. PubMed. Web of Science.

22. Harris JB, LaRocque RC, Qadri F, Ryan ET, Calderwood SB. 2012.
Cholera. Lancet 379:2466-2476. Crossref. PubMed. Web of Science.

23. Mandal S, Mandal MD, Pal NK. 2011. Cholera: a great global concern. Asian Pac J Trop
Med 4:573-580. Crossref. PubMed. Web of Science.

24, O’Connor KA, Cartwright E, Loharikar A, Routh J, Gaines J, Fouché M-DB, Jean-Louis R,
Ayers T, Johnson D, Tappero JW, Roels TH, Archer WR, Dahourou GA, Mintz E, Quick R,
Mahon BE. 2011. Risk factors early in the 2010 cholera epidemic, Haiti. Emerg Infect
Dis 17:2136-2138. Crossref. PubMed. Web of Science.

25. Glass RI, Holmgren J, Haley CE, Khan MR, Svennerholm AM, Stoll BJ, Belayet Hossain
KM, Black RE, Yunus M, Barua D. 1985. Predisposition for cholera of individuals with O
blood group. Possible evolutionary significance. Am J  Epidemiol 121:791—
796. Crossref. PubMed. Web of Science.

26. Harris JB, Khan Al, LaRocque RC, Dorer DJ, Chowdhury F, Faruque ASG, Sack DA, Ryan
ET, Qadri F, Calderwood SB. 2005. Blood group, immunity, and risk of infection with
Vibrio  cholerae  in an area  of  endemicity. Infect  Immun 73:7422—
7427. Crossref. PubMed. Web of Science.

27. Larocque RC, Sabeti P, Duggal P, Chowdhury F, Khan Al, Lebrun LM, Harris JB, Ryan ET,
Qadri F, Calderwood SB. 2009. A variant in long palate, lung and nasal epithelium clone 1
is associated with cholera in a Bangladeshi population. Genes Immun 10:267—
272. Crossref. PubMed. Web of Science.

28. Karlsson EK, Harris JB, Tabrizi S, Rahman A, Shlyakhter I, Patterson N, O’Dushlaine C,
Schaftner SF, Gupta S, Chowdhury F, Sheikh A, Shin OS, Ellis C, Becker CE, Stuart LM,
Calderwood SB, Ryan ET, Qadri F, Sabeti PC, Larocque RC. 2013. Natural selection in a
Bangladeshi population from the cholera-endemic Ganges River Delta. Sci Trans/
Med 5:192ra86. Crossref. PubMed.

29. Bavishi C, Dupont HL. 2011. Systematic review: the use of proton pump inhibitors and
increased susceptibility to enteric infection. Aliment Pharmacol Ther 34:1269—
1281. Crossref. PubMed. Web of Science.

30. Nsagha DS, Atashili J, Fon PN, Tanue EA, Ayima CW, Kibu OD. 2015. Assessing the risk
factors of cholera epidemic in the Buea Health District of Cameroon. BMC Public
Health 15:1128. Crossref. PubMed. Web of Science.

31. Sharifi-Mood B, Metanat M. 2014. Diagnosis, clinical management, prevention, and control
of cholera; a review study. Int J Infect 1:¢18303. Crossref.

32.Harris JB, LaRocque RC, Qadri F, Ryan ET, Calderwood SB. 2012.
Cholera. Lancet 379:2466-2476. Crossref. PubMed. Web of Science.

33. Leung DT, Chowdhury F, Calderwood SB, Qadri F, Ryan ET. 2012. Immune responses to
cholera in children. Expert Rev Anti Infect Ther 10:435-444. Crossref. PubMed. Web of
Science.

34. Sauvageot D, Njanpop-Lafourcade BM, Akilimali L, et al. Cholera incidence and mortality
in Sub-Saharan African sites during multi-country surveillance. PLoS NeglTrop Dis
2016;10(5):¢0004679.

29
Aca. Intl. J. Vet. Med. 2024;2(2) 21-33: https://doi.org/10.59675/V223



https://doi.org/10.59675/V223
https://doi.org/10.1016/j.vaccine.2019.07.078
https://pubmed.ncbi.nlm.nih.gov/31395455/
https://gateway.webofknowledge.com/gateway/Gateway.cgi?GWVersion=2&DestApp=WOS_CPL&UsrCustomerID=5e3815c904498985e796fc91436abd9a&SrcAuth=atyponcel&SrcApp=literatum&DestLinkType=FullRecord&KeyUT=000518877500008
https://doi.org/10.1016/S0140-6736(12)60436-X
https://pubmed.ncbi.nlm.nih.gov/22748592/
https://gateway.webofknowledge.com/gateway/Gateway.cgi?GWVersion=2&DestApp=WOS_CPL&UsrCustomerID=5e3815c904498985e796fc91436abd9a&SrcAuth=atyponcel&SrcApp=literatum&DestLinkType=FullRecord&KeyUT=WOS%3A000305915900032
https://doi.org/10.1016/S1995-7645(11)60149-1
https://pubmed.ncbi.nlm.nih.gov/21803312/
https://gateway.webofknowledge.com/gateway/Gateway.cgi?GWVersion=2&DestApp=WOS_CPL&UsrCustomerID=5e3815c904498985e796fc91436abd9a&SrcAuth=atyponcel&SrcApp=literatum&DestLinkType=FullRecord&KeyUT=000294589200015
https://doi.org/10.3201/eid1711.110810
https://pubmed.ncbi.nlm.nih.gov/22099118/
https://gateway.webofknowledge.com/gateway/Gateway.cgi?GWVersion=2&DestApp=WOS_CPL&UsrCustomerID=5e3815c904498985e796fc91436abd9a&SrcAuth=atyponcel&SrcApp=literatum&DestLinkType=FullRecord&KeyUT=000296670300034
https://doi.org/10.1093/oxfordjournals.aje.a114050
https://pubmed.ncbi.nlm.nih.gov/4014172/
https://gateway.webofknowledge.com/gateway/Gateway.cgi?GWVersion=2&DestApp=WOS_CPL&UsrCustomerID=5e3815c904498985e796fc91436abd9a&SrcAuth=atyponcel&SrcApp=literatum&DestLinkType=FullRecord&KeyUT=A1985AHV9600003
https://doi.org/10.1128/IAI.73.11.7422-7427.2005
https://pubmed.ncbi.nlm.nih.gov/16239542/
https://gateway.webofknowledge.com/gateway/Gateway.cgi?GWVersion=2&DestApp=WOS_CPL&UsrCustomerID=5e3815c904498985e796fc91436abd9a&SrcAuth=atyponcel&SrcApp=literatum&DestLinkType=FullRecord&KeyUT=WOS%3A000232833800042
https://doi.org/10.1038/gene.2009.2
https://pubmed.ncbi.nlm.nih.gov/19212328/
https://gateway.webofknowledge.com/gateway/Gateway.cgi?GWVersion=2&DestApp=WOS_CPL&UsrCustomerID=5e3815c904498985e796fc91436abd9a&SrcAuth=atyponcel&SrcApp=literatum&DestLinkType=FullRecord&KeyUT=000265961300009
https://doi.org/10.1126/scitranslmed.3006338
https://pubmed.ncbi.nlm.nih.gov/23825302/
https://doi.org/10.1111/j.1365-2036.2011.04874.x
https://pubmed.ncbi.nlm.nih.gov/21999643/
https://gateway.webofknowledge.com/gateway/Gateway.cgi?GWVersion=2&DestApp=WOS_CPL&UsrCustomerID=5e3815c904498985e796fc91436abd9a&SrcAuth=atyponcel&SrcApp=literatum&DestLinkType=FullRecord&KeyUT=000297100300002
https://doi.org/10.1186/s12889-015-2485-8
https://pubmed.ncbi.nlm.nih.gov/26577770/
https://gateway.webofknowledge.com/gateway/Gateway.cgi?GWVersion=2&DestApp=WOS_CPL&UsrCustomerID=5e3815c904498985e796fc91436abd9a&SrcAuth=atyponcel&SrcApp=literatum&DestLinkType=FullRecord&KeyUT=000365303600005
https://doi.org/10.17795/iji-18303
https://doi.org/10.1016/S0140-6736(12)60436-X
https://pubmed.ncbi.nlm.nih.gov/22748592/
https://gateway.webofknowledge.com/gateway/Gateway.cgi?GWVersion=2&DestApp=WOS_CPL&UsrCustomerID=5e3815c904498985e796fc91436abd9a&SrcAuth=atyponcel&SrcApp=literatum&DestLinkType=FullRecord&KeyUT=WOS%3A000305915900032
https://doi.org/10.1586/eri.12.23
https://pubmed.ncbi.nlm.nih.gov/22512753/
https://gateway.webofknowledge.com/gateway/Gateway.cgi?GWVersion=2&DestApp=WOS_CPL&UsrCustomerID=5e3815c904498985e796fc91436abd9a&SrcAuth=atyponcel&SrcApp=literatum&DestLinkType=FullRecord&KeyUT=000303630700011
https://gateway.webofknowledge.com/gateway/Gateway.cgi?GWVersion=2&DestApp=WOS_CPL&UsrCustomerID=5e3815c904498985e796fc91436abd9a&SrcAuth=atyponcel&SrcApp=literatum&DestLinkType=FullRecord&KeyUT=000303630700011

3S.

36.

37.

38.

39.

40.

41.

42

43.

44.

45.

46.

47.

48.

49.

50.

Guillaume Y, Ternier R, Vissieres K, Casseus A, Chery MJ, Ivers LC. Responding to cholera
in Haiti: implications for the national plan to eliminate cholera by 2022. J Infect Dis
2018;218(suppl_3):S167-70.

Buliva, E., Elnossery, S., Okwarah, P., Tayyab, M., Brennan, R. and Abubakar, A., 2023.
Cholera prevention, control strategies, challenges and World Health Organization initiatives
in the Eastern Mediterranean Region: A narrative review. Heliyon, 9(5).

Camacho, M. Bouhenia, R. Alyusfi, A. Alkohlani, M.A.M. Naji, X. de Radigu’'es, A.M.
Abubakar, A. Almoalmi, C. Seguin, M.J. Sagrado, M. Poncin, M. McRae, M. Musoke, A.
Rakesh, K. Porten, C. Haskew, K.E. Atkins, R.M. Eggo, A.S. Azman, F.J. Luquero, Cholera
epidemic in Yemen, 2016-18: an analysis of surveillance data, Lancet Global Health 6 (6)
(2018) e680—e690, https://doi.org/10.1016/S2214-109X(18)30230-4.

OCHA, Global Humanitarian Overview 2021, United Nations, 2021,
https://doi.org/10.18356/9789214030751. [42] GTFCC, Statement from the Steering
Committee of the Global Task Force on Cholera Control (GTFCC), 2022.
https://www.tandfonline.com/doi/full/10.1080/ 21645515.2018.1504155.

WHO, Cholera situation in Yemen, Retrieved April 11, 2022. from,
https://applications.emro.who.int/docs/ WHOEMCSR3 14E-eng.pdf?

WHO, Cholera — Global Situation. Disease Outbreak News, December 16, 2022,
https://www.who.int/emergencies/disease-outbreak-news/item/2022- DON426

Atwoli, G.E. Erhabor, A.A. Gbakima, A. Haileamlak, J.-M.K. Ntumba, J. Kigera, L.
Laybourn-Langton, R. Mash, J. Muhia, F.M. Mulaudzi, D. Ofori-Adjei, F. Okonofua, A.
Rashidian, M. El-Adawy, S. Sidib’e, A. Snouber, J. Tumwine, M.S. Yassien, P. Yonga, C.
Zielinski, COP27 climate change conference: urgent action needed for Africa and the world,
Lancet Public Health 7 (11) (2022) e892—e894, https://doi.org/10.1016/S2468-
2667(22)00261-4.

. Ngereza, C. and Mkomagi, J., 2022. Spatial Clustering of Cholera Deaths in Mainland

Tanzania.

Deen, J., Mengel, M.A. and Clemens, J.D., 2020. Epidemiology of cholera. Vaccine, 38,
pp-A31-A40.

D. Cutler, G. Miller, The role of public health improvements in health advances: the
twentieth-century United States, Demography 42 (1) (2005) 1-22, https://
doi.org/10.1353/dem.2005.0002.

S. Moore, N. Thomson, A. Mutreja, R. Piarroux, Widespread epidemic cholera caused by a
restricted subset of Vibrio cholerae clones, Clin. Microbiol. Infection: Off. Pub. Eur. Soci.
Clin. Microb. Inf. Dis. 20 (5) (2014) 373-379, https://doi.org/10.1111/1469-0691.12610
WHO, Cholera outbreak in Sudan, Week. Epid. Mon. 12 (38) (2019).
https://applications.emro.who.int/docs/epi/2019/Epi_Monitor 2019 12 38.pdf?

WHO, Upsurge of cholera cases in Yemen, Week. Epid. Mon. 12 (12) (2019).
https://applications.emro.who.int/docs/epi/2019/Epi_Monitor 2019 12 _12.pdf?

2] WHO, Oral cholera vaccine (OCV) campaign in Yemen, Week. Epid. Mon. 12 (21)
(2019). https://applications.emro.who.int/docs/epi/2019/Epi_Monitor 2019

T.R. Zolnikov, The maladies of water and war: addressing poor water quality in Iraq, Am J
Public Health 103 (6) (2013 Jun) 980-987, 2013/04/18.

P.H. Gleick, Water as a weapon and casualty of armed conflict: a review of recent water-
related violence in Iraq, Syria, and Yemen, WIREs Water 6 (4) (2019 Jul), e1351.

30

Aca. Intl. J. Vet. Med. 2024;2(2) 21-33: https://doi.org/10.59675/V223



https://doi.org/10.59675/V223
https://doi.org/10.1016/S2214-109X(18)30230-4
https://applications.emro.who.int/docs/WHOEMCSR314E-eng.pdf
https://doi.org/10.1016/S2468-2667(22)00261-4
https://doi.org/10.1016/S2468-2667(22)00261-4
https://doi.org/10.1111/1469-0691.12610
https://applications.emro.who.int/docs/epi/2019/Epi_Monitor_2019_12_12.pdf
https://applications.emro.who.int/docs/epi/2019/Epi_Monitor_2019_

51.

52.

53.

54.

5S.

56.

57.

58.

59.

60.

61.

62.

63.

Iraq’s healthcare system is in crisis. Patients are suffering. [Internet]. [cited 2022 Jul 14].
Available from: https://www.reuters.com/investigates/special-report/ira g-health/

Cholera continues to spread in Iraq, UN health agency reports | | UN News [Internet]. [cited
2022 Jul 14]. Available from: https://news.un.org/en/story/ 2007/10/234872-cholera-
continues-spread-iraq-un-health-agency-reports.

Iraq, Health services struggle to prevent cholera spreading - Iraq | ReliefWeb [Internet].
[cited 2022 Jul 14]. Available from: https://reliefweb.int/report/iraq/i rag-health-services-
struggle-prevent-cholera-spreading.

Cholera [Internet]. [cited 2022 Jul 3]. Available from: https://www.who.int/ news-
room/fact-sheets/detail/cholera.

WHO Provides Sulaymaniyah with urgent medical supplies to prepare for and respond to
the recent Cholera outbreak | United Nations in Iraq [Internet]. [cited 2022 Jul 3]. Available
from: https://iraq.un.org/en/186938-who-provides-sula ymaniyah-urgent-medical-supplies-
prepare-and-respond-recent-cholera
The Ministry of Health,Iraq in cooperation with the World Health Organization, implements
a training workshop for capacity building on risks [Internet] [cited 2022 Jul 3]. Available
from: https://moh.gov.iq/?page=4124, 2022
sterilization tablets in unserved areas of the liquefaction network in Suq AlShuyoukh
district]. Arabic [Internet] [cited 2022 Jul 3]. Available from: https://
moh.gov.iq/?page=4072, 2022
For the second day in a row, Karbala Health is carrying out a series of control tours in
markets and shops throughout the governorate]. Arabic [Internet [cited 2022 Jul 3].
Available from: https://moh.gov.iq/?page=4140, 2022.

O.C.H.A. Iraq, Humanitarian bulletin - overview on humanitarian transition, May - June
2022 - Iraq ReliefWeb [Internet]. 2022 [cited 2022 Jul 2]. Available from:
https://reliefweb.int/report/iraq/iraq-humanitarian-bulletin-overview-humanitar ian-
transition-may-june-2022

0O.C.H.A. Iraq, Humanitarian response plan 2022 - executive summary [EN/AR/ KU] - Iraq
| ReliefWeb [Internet]. 2022 [cited 2022 Jul 2]. Available from: https:
//reliefweb.int/report/irag/irag-humanitarian-response-plan-2022-executive-su mmary-
enarku.

U.N.H.C.R. Opening, of new primary health care centre in Kawergosk to support the local
and refugee communities [EN/AR/KU] - Iraq | ReliefWeb [Internet]. 2022 [cited 2022 Jul
2]. Available from: https://reliefweb.int/report/irag/opening-ne w-primary-health-care-
centre-kawergosk-support-local-and-refugee-communitie s-enarku.

Un-Habitat, UN-Habitat Iraq receives generous support from Korea International
Cooperation Agency (KOICA) to promote peace and stability by facilitating sustainable
returns [EN/AR] - Iraq | ReliefWeb [Internet] [cited 2022 Jul 2]. Available from:
https://reliefweb.int/report/iraq/un-habitat-irag-receives-genero us-support-korea-
international-cooperation-agency-koica-promote-peace-and-stab ility-facilitating-
sustainable-returns-enar, 2022.

UNDP, Norway reaffirms its commitment to stabilization in Iraq with US$ 7.5 million
contribution [EN/AR] - Iraq | ReliefWeb [Internet [cited 2022 Jul 2]. Available from:
https://reliefweb.int/report/irag/norway-reaffirms-its-commi  tment-stabilization-iraq-us-
75-million-contribution-enar, 2022.

31

Aca. Intl. J. Vet. Med. 2024;2(2) 21-33: https://doi.org/10.59675/V223



https://doi.org/10.59675/V223
https://www.reuters.com/investigates/special-report/ira%20q-health/

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

W.H.O. Unct Iraq, WHO marks five years of strategic partnership with USAID in Iraq - Iraq
| ReliefWeb [Internet] [cited 2022 Jul 2]. Available from: https://relie
fweb.int/report/iraq/who-marks-five-years-strategic-partnership-usaid-iraq, 2022.

Cholera in Iraq 2012 - Iraq | ReliefWeb [Internet]. [cited 2022 Jul 5]. Available from:
https://reliefweb.int/report/irag/cholera-irag-2012.

WHO EMRO | WHO continues to support the cholera outbreak response in Iraq as cases
decline | News | Epidemic and pandemic diseases [Internet]. [cited 2022 Jul 5]. Available
from: http://www.emro.who.int/pandemic-epidemic-diseases/ne ws/cholera-cases-decline-
in-iraq.html.

UNICEF, Successful and Timely Efforts against Killer Disease Are Sustained in, 2016

[EN/AR] - Iraq | ReliefWeb [Internet]. 2016 [cited 2022 Jul 2]. Available from:
https://reliefweb.int/report/irag/successful-and-timely-efforts-against-kill ~ er-disease-are-
sustained-2016-enar.

OCHA, Cluster P. Inter-Cluster Analysis of Achievements and Gaps in Implementation of
the 2022 HRP | HCT Meeting 5 July 2022 - Iraq | ReliefWeb [Internet]. 2022 [cited 2022
Jul 3]. Available from: https://reliefweb.int/report/

Educational campaigns to raise awareness of cholera in Baqubah]. Arabic [Internet [cited
2022 Jul 3]. Available from: https://moh.gov.iq/?page=4139, 2022.

health centers in Anbar Governorate intensify their campaigns on the dangers of epidemic
diarrhea/cholera and hemorrhagic fever]. Arabi [Internet [cited 2022 Jul 3]. Available from:
https://moh.gov.iq/?page=4161, 2022.

S. White, T. Heath, W. Khalid Ibrahim, D. Thsan, K. Blanchet, V. Curtis, et al., How is
hygiene behaviour affected by conflict and displacement? A qualitative case study in
Northern Iraq, Mar 3 [cited 2022 Jul 2], in: H. Tappis (Ed.), PLoS One [Internet] 17, 2022,
€0264434, 3, https://dx.plos.org/10.1371/journal.pon e.0264434. Available from.

S. White, A.H. Thorseth, R. Dreibelbis, V. Curtis, The determinants of handwashing
behaviour in domestic settings: an integrative systematic review, International Journal of
Hygiene and Environmental Health 227 (2020), 113512. Elsevier GmbH.

Euvichol-Plus®, ‘the world’s first plastic vial oral cholera vaccine,” ready for global use —

IVI [Internet] [cited 2022 Jul 4]. Available from: https://www.ivi.int/news -and-
stories/press-releases/?mod=document&uid=956.

P.G. Ilboudo, M.A. Mengel, B.D. Gessner, B. Ngwira, P. Cavailler, J.B. Le Gargasson, Cost-
effectiveness of a Reactive Oral Cholera Immunization Campaign Using ShancholTM in
Malawi, Cost Eff Resour Alloc [Internet], 2021 Dec 1 [cited 2022 Jul 4];19(1):17. Available
from: https://resource-allocation.biomedcentral. com/articles/10.1186/s12962-021-00270-
y.
Shanchol | WHO - Prequalification of Medical Products (IVDs, Medicines, Vaccines and

Immunization Devices, Vector Control) [Internet]. [cited 2022 Jul 4]. Available from:
https://extranet.who.int/pqweb/content/shanchol.

S. Kanungo, A.S. Azman, T. Ramamurthy, J. Deen, S. Dutta, Cholera [Internet] The Lancet,
399, Elsevier B.V., 2022 [cited 2022 Jul 2]. p. 1429-40. Available from: htt
ps://pubmed.ncbi.nlm.nih.gov/35397865/.

2022  Jul 14]. Available from: https://medicalguidelines.msf.org/en/viewport/

CHOL/english/management-of-a-cholera-epidemic-23444438.html.

32

Aca. Intl. J. Vet. Med. 2024;2(2) 21-33: https://doi.org/10.59675/V223



https://doi.org/10.59675/V223
https://reliefweb.int/report/
https://extranet.who.int/pqweb/content/shanchol

78. Rehydration Therapy | Treatment | Cholera | CDC [Internet]. [cited 2022 Jul 4]. Available
from: https://www.cdc.gov/cholera/treatment/rehydration-therapy.ht ml

79. J. Kiihn, F. Finger, E. Bertuzzo, S. Borgeaud, M. Gatto, A. Rinaldo, et al., Glucosebut not
rice-based oral rehydration therapy enhances the production of virulence determinants in
the human pathogen Vibrio cholerae. Small PLC [cited 2022 Jul 4], in: PLoS Negl Trop Dis
[Internet], 8, 2014 Dec 4, p. 3347, 12, https://dx.plos. org/10.1371/journal.pntd.0003347.
Available from

80. Antibiotic Treatment | Treatment | Cholera | CDC [Internet]. [cited 2022 Jul 13]. Available
from: https://www.cdc.gov/cholera/treatment/antibiotic-treatment. html.us

81. liefWeb. Cholera outbreak in Iraq: province/district laboratory-confirmed cases, 14 August
- 30 December. ReliefWeb; 2024 [cited 2024 Aug 17]. Available from:
https://reliefweb.int/map/irag/cholera-outbreak-irag-provincedistrict-laboratory-
confirmed-cases-14-august-30-december

33
Aca. Intl. J. Vet. Med. 2024;2(2) 21-33: https://doi.org/10.59675/V223



https://doi.org/10.59675/V223
https://www.cdc.gov/cholera/treatment/antibiotic-treatment.%20html.us
https://reliefweb.int/map/iraq/cholera-outbreak-iraq-provincedistrict-laboratory-confirmed-cases-14-august-30-december
https://reliefweb.int/map/iraq/cholera-outbreak-iraq-provincedistrict-laboratory-confirmed-cases-14-august-30-december

	Cholera Management in Iraq: Challenges, Strategies, and the Path Forward
	Abstract
	Introduction
	Epidemiology of Cholera Disease
	Challenges in the way of cholera anticipation and controller
	Efforts and suggestions

	Transmutation of Cholera
	Treatment of Cholera
	Conclusion
	References


