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ABSTRACT

Objective: To assess the extent of existing published evidence on
cholera and to characterize the epidemiologic data of cholera in
Nepal.

Methods: We conducted a literature scoping review by summarizing
published literature reporting on cholera in Nepal from January
1946 to March 2019 in online databases: MEDLINE, Embase,
Cochrane, and Global Health. Additionally, we reviewed national
surveillance data on clinically diagnosed and laboratory confirmed
cholera reported by the Ministry of Health and Population.
Results: Most of the published studies were conducted
predominantly in Kathmandu Valley during the rainy season;
however, outbreaks have been reported in other parts of Nepal
including Terai, Hilly and Mountain regions. Our literature
review exhibited that all age groups were affected by cholera, but
particularly children and young adults were at-risk age groups
in Nepal. Vibrio cholerae serogroup O1, biotype El Tor, serotype
Ogawa has been predominantly isolated with an emergence of
resistant strains since 1996. Two mass vaccination campaigns using
oral cholera vaccines were conducted: Rautahat district in 2014 and
Banke district in 2017.

Conclusions: Capacity building for a nation wide systematic
cholera surveillance with rapid and reliable diagnosis is needed to
better estimate the burden of cholera and identify geographically
at-risk areas associated with the disease in Nepal. It is essential for
developing an adequate policy on oral cholera vaccine introduction

and effective water, sanitation and hygiene interventions.
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1. Introduction

Cholera is an acute intestinal infection caused by ingestion of food
or water contaminated with the bacteria Vibrio (V.) choleraelll, a
gram negative flagellate bacterium commonly known as V. cholerae
Ol and also by V. cholerae O139. A new virulent variant strain of
V. cholerae O1 EL Tor has been replacing classical biotype in sub-
Saharan Africa and South/South-East Asia[2]. Outbreaks of cholera
mostly occur in low- and middle-income countries affecting both
children and adults with limited access to clean drinking water and
proper sanitation[3]. It is estimated that 1.4 billion people are at
risk of acquiring cholera, resulting in 3-5 million cholera cases and
100 000-130 000 deaths per year globally[4.5]. Currently, the burden
of cholera is the highest in Africa and parts of Asia, responsible for
99% of global cholera cases[6].

Nepal, a land-locked country with geographical and cultural
proximity to the Ganges plain, is comprised of 3-ecological zones:
Mountain, Hilly and Terai regions. The population of Nepal is
estimated to be approximately 29 million in 2020 based on the
2017 Revision of World Population Prospects|7] with the highest
density in the Terai region followed by Hilly and Mountain regions
respectively. According to the latest report published by the United
Nations Development Programme in 2018, Nepal ranks 149th

among 189 countries in terms of Human Development Index,
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with 80.7% of population residing in rural areas mostly relying
on primitive sources for drinking water[8]. In 2017, the neonatal
mortality rate per 1 000 live births was 21[9], and under 5 years
mortality rate per 1 000 live births was 34[10], which is below the
Sustainable Development Goals target (Neonatal mortality per 1
000 live births is 12 and 25 deaths per 1 000 live births for under-5
mortality).

The first recorded cholera outbreak in Nepal dates back to 1823[11],
followed by series of epidemics including the current seventh cholera
pandemic which is estimated to have emerged in South Asia in
1961 and spread in the region and inter-continentally[12]. According
to the updated global burden of cholera in endemic countries, it
was estimated that over 18 million people, more than 60% of the
Nepalese population, are at risk of cholera with an incidence rate of
1.64 per 1 000 resulting in an estimated 30 379 cases annually[13].
Although these estimates provide much needed information on
general disease burden of cholera in Nepal, data gaps remain on a
sub-national level to inform the location of cholera “hotspots” in
Nepal where likelihood of outbreak is the highest. As part of the
efforts to properly address cholera outbreaks, the Nepal Ministry of
Health and Population (MoHP) has been conducting surveillance
for cholera through the Health Management Information System
(HMIS) and Early Warning and Reporting System (EWARS) since
1997(14].

Despite several reported outbreaks of cholera, epidemiologic data
on cholera in Nepal are still limited. Yet, in order to accomplish
goals set forth by the World Health Organization (WHO)’s Ending
Cholera; A Global Roadmap to 2030[15], identifying high-risk
populations or regions for cholera in Nepal remains an important
public health priority. Therefore, we conducted a literature scoping
review to characterize the epidemiology of cholera in Nepal and
identify current knowledge gaps. Furthermore, we also reviewed
recent data from the HMIS and EWARS to identify areas with a high
probability of significant cholera disease burden. This review aimed
to support informed decision making on strengthening the national
cholera surveillance system, and to guide health authorities for
implementation of appropriate public health measures, including the

use of oral cholera vaccines (OCVs), to mitigate cholera outbreaks.

2. Materials and methods

2.1. Literature search and eligibility criteria

A literature search of online databases including Medline, Embase,
Cochrane, and Global Health was conducted to identify publications
on cholera in Nepal from January 1946 to March 2019. Search

LEIT3

terms were “cholera”, “diagnosis”, “epidemiology”, “outbreak”

and “Nepal”. Title and abstract of identified publications in English
language were screened to determine whether any data on cholera
in Nepal were reported. We included publications that reported
cholera as an etiology of acute diarrheal or acute gastroenteritis
cases detected through hospital-/laboratory-/community-based
surveillance/studies or any cholera outbreak reports in Nepal. We
excluded any review articles, case reports, presenting data only on
travel-associated cases of cholera (imported or exported cases of

cholera), and if no human cholera data was presented (Figure 1).

without duplications from January 01, 1946 to March|
31,2019: n=70

=

Journal publications meeting inclusion criteria by titl
and abstract screening: n=47 (67%)

{Publications identified through literature search

No data on cholera from Nepal:
n=23 (33%)

Meeting exclusion criteria: n=22 (31%)
Traveler associated, n=16

Review article, n=5

No human data, n=1

Excluded

[Joumal publications for full text review: n=25 (36%)]

Figure 1. Literature search and screening process used to determine the
eligibility of publications on cholera in Nepal.

2.2. Review of national surveillance data

The HMIS routinely collects clinically diagnosed cholera cases
from all public health facilities across the country in Nepal
(approximately 7 000 health facilities), whereas the EWARS focuses
on six priority diseases including laboratory-confirmed cholera
from participating 118 sentinel sites throughout the country[14].
In HMIS and EWARS, suspected cholera case is defined as: any
person aged 3 years or above with moderate or severe dehydration
from 3 or more episodes of acute watery diarrhea per day (24 h),
with or without vomiting[14]; similar to the WHO’s standard clinical
case definition of cholera; a patient aged 5 years or more with acute
watery diarrhea, with or without vomiting|16]. Suspected cholera case
that has V. cholerae isolated from their stool by bacterial culture or
reverse transcription polymerase chain reaction (RT-PCR) is defined
as a confirmed case[14]. We retrieved the data from the HMIS from
2011 to 2016 and the EWARS from 2014 to 2018 as of 29 May 2019
with permission from the Nepal MoHP Epidemiology and Disease
Control Division (EDCD). Data for this manuscript only uses what
is currently publicly available for HMIS and what the Ministry has
approved for EWARS. At the time of research, data on HMIS till
2016 was only publicly available through an annual report. EWARS
data was approved till 2018. Therefore there is difference between
the period for datasets. As both EWARS and HMIS are on-going

routine public health surveillance systems, use of publicly available
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data does not warrant additional ethical approval. We also included
a number of laboratory confirmed cholera cases from outbreaks that
were officially reported by the MoHP from 2009 to 2016. At the
time of research, the Ministry has officially labelled these cholera

cases as “outbreak” through the official report.

2.3. Data abstraction and analysts

Relevant data on cholera from publications screened for our final
literature review were collected using a Microsoft Excel 2007.
Data collection included the year of publication, study period,
methodology, number of laboratory confirmed cases, demographics,
and other noteworthy findings such as findings on antimicrobial
resistant strain, and proportion of co-infection with other pathogens.
All analyses and data visualization for this review were performed

using Microsoft Excel 2007.

109
3. Results

3.1. Geographical distribution of cholera in Nepal

The first recorded cholera outbreak in Nepal took place in 1823,
followed by a series of epidemics occurring thereafter in the
Kathmandu Valley in 1831, 1843, 1856, 1862, 1887. The first
scientific report on cholera in Nepal was published in May 1886[11].
However, for nearly a century thereafter there were few reports of
cholera following these earlier notices[17.18]. The MoHP reported
to the WHO that the cholera outbreak of the year 1991 was multi-
causal gastroenteritis, which resulted in altogether 92 000 cases and
1 800 deaths[19]. In 1993, suspected cholera cases reported to the
WHO were at the highest of 30 648, where all major cholera events
occurred in Terai and Hilly regions of Nepal[19].

Since then, sporadic cases and/or outbreaks have been reported,
demonstrating on-going circulation of cholera in Nepal (Table 1)[20-28].

For the cholera outbreak in 1991, among five administrative regions

Table 1. Summary of selected publications reported on outbreaks of cholera in Nepal since 1993.

Study period Study participants Study site/area Summary of findings Reference
1994 July- 694 children with Kathmandu (National Kanti Vibrio cholerae were isolated 287/694 (41.4%); 284 El Tor [20]
September  watery diarrhea Children’s Hospital) Ogawa, no case of Bengal type, O139 biotype; 4 in-patients
died of cholera.
1995 May-  Enrolled 1 107 children Kathmandu (National Kanti Vibrio cholerae were seen in 29% of cholera patients. Vibrio [21]
1996 April  under 14 years with Children’s Hospital) cholerae O1, Hikojima types were the major isolates followed
acute diarrhea receiving by Ogawa type. No growth of Vibrio cholerae O139 synonym
oral rehydration therapy Bengal. Mixed infection with Shigella, Salmonella,
FEscherichia coli were common.
2004 May- 148 patients with acute Kathmandu (Dhulikhel 46 cases (31%) were found to be positive for Vibrio cholerae [22]
October diarrhea Hospital, Kathmandu serogroup O1, biotype El Tor, serotype Ogawa. Young age
University Teaching Hospital,  group of less than 30 years were mostly affected.
Kavrepalanchok) Co-infection was 30% among cholera confirmed cases
(Giardia lamblia and Ascaris lumbricoides)
2011 Outbreak response report Saptari Causative agent of diarrheal illness was found to be [23]
to a small diarrheal outbreak; Vibrio cholerae O1, El Tor Ogawa in three clinical
5 clinical samples from and water samples each. Phenotypically, the isolates
patients and 4 water samples from the water samples were identical to the clinical samples.
2008 June- 210 diarrhea samples through Laboratory-based national 57/210 were positive for Vibrio cholerae (27.1%). [24]
2009 January laboratory-based surveillance surveillance by No significant diference between males and females
the National Public Health but 15-30 year age group had the highest number of cases.
Laboratory All 57 were Vibrio cholerae O1 El Tor Ogawa.
No Vibrio cholerae O139 were detected.
2009 April- 3 080 diarrhea cases were Three districts of Far-western 27 isolates were identified as Vibrio cholerae O1 El Tor [25]
September  identified; region (Achham, Baitadi and whereas none of the isolates were identified as Vibrio
51 samples were tested. Doti) cholerae O139. Escherichia coli was detected among
24/51 (47%). Age group of 5-44 was mostly affected.
2012 July- 116 stool samples were collected Kathmandu, Doti, Bajhang, 31/116 (26.72 %) samples were found to be positive for [26]
December  from watery diarrhea patients Saptari Vibrio cholerae O1 El Tor Ogawa. Age group of 20-39 years
through community-based study was affected the most. 6.5% of the strains of Vibrio cholerae
were found to be multidrug resistant.
2014 June  Stool samples from 16 patients Gaidatar village of Vibrio cholerae O1 El Tor Ogawa was isolated in 3/16 (18.8%) [27]
with acute diarrheal illness Rautahat district of stool samples from diarrheal patients and 2/10 (20%)
and 10 samples from local from water samples.
drinking water sources
2014 June- 640 stool samples from Sukraraj Tropical and Of 640 stool samples tested, 21 (3%) were positive for [28]
2014 diarrheal patients seeking Infectious Disease Hospital Vibrio cholerae and 29 (5%) for Shigella spp. All were
December  care at the study hospital Vibrio cholerae O1 Ogawa. Cholerae strains were

were tested for Shigella spp.
and Vibrio cholerae

resistance to co-trimoxazole and nalidixic acid 100%
and 90.4% respectively.
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Province

Province

Province 1 Province 2 Province 3 Province 4 Province 5 Province 6 Province 7
Number of reported clinically 1224 2023 1071 400 994 1283 542
diagnosed cholera cases (%) (16%) (27%) (14%) (5%) (13%) (17%) (7%)

Figure 2. Reported number of clinically diagnosed cholera cases to the Health Management Information System by district, 2016". “Seven provinces are shown
with different colors in the map and clinically diagnosed cholera cases with a total number of cases per province are shown in the table.

in the country, morbidity due to gastroenteritis was the highest in the
Eastern region (753 per 100 000) while the far west developmental
region reported the highest mortality (29.2 per 100 000 per
inhabitants) with case fatality rate of 5.9%, nearly 3 times higher than
the national case fatality rate (2.0%)[19]. More recently, according to
the HMIS, the Parsa and Siraha districts in the Terai region (Province
2) of Nepal reported the highest number of clinically diagnosed
cholera cases in 2015-2016 (Table S1). The clinically diagnosed
cholera was reported from as low as 300 m below sea level of Terai
region (Morang, Sunsari, Dhanusha, Mahottari, Rautahat, Chitwan,
Banke and Kailali district), to Kathmandu Valleys of upland Hill and
Mountain regions at an altitude of 2 500 m above sea level in 2016
(Figure 2 and Table S1).

Reported clinically diagnosed cholera cases to HMIS is shown by
region and year from in Figure 3. The Eastern region reported the
highest case numbers in 2011, but the Central region has experienced
most cases since 2013. Due to the re-classification of administrative
geographic division of Nepal in 2016, from 5 regions to 7 provinces,
the number of cholera cases per province in 2016 is shown
separately in Figure 2. Similar to 2012-2015, the highest number of
cases was reported from districts previously classified as the Central
region. A detailed number of acute gastroenteritis and clinical

cholera cases per district for 2015 and 2016 are shown in Table S1.
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Figure 3. Reported number of clinically diagnosed cholera cases to the
Health Management Information System by region, 2011-2015. Re-
categorization of districts from five administrative regions to seven
administrative provinces are shown in Table S1.

3.2. Demographic distribution of cholera cases

All age groups were found to be affected by cholera, but of the
studies that reported cases of cholera by age group, children and
young adults were consistently reported to be at the highest risk[24-
26]. One study reported the age group of 15-30 years were the most
affected[24], while another study reported the highest number of

cases among those were 20-39 years[26].
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3.3. Seasonality

In Nepal, the dry season typically starts in the months of March-
April and continues until May-June, while the rainy season starts in
June-July and continues until September-October. During the dry
season, there is a scarcity of water in the hills, while in the rainy
season often there is flooding leading to contamination of water
sources[19]. Most of the cholera outbreaks reported in Nepal occurred

during the rainy season, May through August.

3.4. Laboratory confirmation

Proportion of stool samples from which V. cholerae was isolated
during an outbreak ranged from 18.7%]27] to as high as 41.4%]20].
V. cholerae serogroup O1, biotype El Tor, serotype Ogawa was
consistently reported as the dominant circulating agent for cholera.
One study on 1 107 diarrheal children reported Ogawa being
the most common type (199/784, 25.4%) followed by Hikojima
(111/784, 14.2%) and Inaba (4/784, 0.5%)[21]. Co-infection was
reported to be common across studies, isolating parasites (Giardia
lamblia and Ascaris lumbricoides) and other bacterial pathogens
such as Escherichia coli[22.25]. Laboratory-confirmed cholera cases
reported by the MoHP during outbreaks from 2009 to 2016 are
shown in Table 2 and laboratory-confirmed cases reported through
the EWARS from 2014-2018 are shown in Table 3.

Table 2. Laboratory-confirmed cholera cases during outbreaks officially

reported by the Ministry of Health and Population by year, 2009-2016.

Location Number of cholera case Laboratory Year
Mid/Far Western region 109 NPHL 2009
Mid/Western region 61 NPHL 2010
Kavre district 1 NPHL 2011
Western region and Kathmandu 35 NPHL 2012
Valley

Eastern region 4 BPKIHS 2012
Doti and Dailekh districts 24 NPHL 2012
Kathmandu Valley 4 NPHL 2013
Kathmandu Valley 80 NPHL 2015
Kathmandu Valley 169 NPHL 2016

NPHL: National Public Health Laboratory, BPKIHS: B.P. Koirala Institute of
Health Sciences. Nepal Ministry of Health and Population uses mixed source
like, emails, faxs, letters, Regional Health Directorate, EWARS, NPHL to
officially announce outbreak and not all laboratory confirmation of cholera
leads to official report as an outbreak by MOHP; Data source: National
Preparedness and Response Plan for Acute Gastroenteritis/Cholera Outbreaks
in Nepal, 2017[14].

Table 3. Laboratory-confirmed cholera cases in the Early Warning and
Reporting System by geographical region, 2014-2018.

Geographical region (serial No. of province)

Year 1 ) 3 n 5 6 - Total
2014 0 5 14 0 0 0 0 19
2015 0 0 76 0 0 0 0 76
2016 0 0 169 0 0 0 0 169
2017 0 4 3 0 0 0 0 7
2018 0 0 3 0 0 0 0 3

3.5. Antibiotic resistance

Of the few studies that reported antibiotic testing results, Ise et
al. were the first to discuss antimicrobial resistance of V. cholerae
in Nepal, documenting cholera strains with reduced sensitivity to
nalidixic acid, co-trimoxazole, ampicillin, and cephalexin in 1996[20].
In 2004, cholera isolated during an outbreak in the Kavre district
were found to be completely resistant to co-trimoxazole, while
sensitive to all other antibiotics tested[22]. Another study conducted
in 2004 also isolated cholera resistance to nalidixic acid[29]. By 2008,
cholera isolates from an outbreak in Kathmandu (and later in Saptari
and Jajarkot) were found to be 100% resistant to furazolidone in
addition to co-trimoxazole and nalidixic aci[23-25.30]. A later study
identified this resistance pattern to be present in Nepal as early as
2005[31]. All 522 V. cholerae isolates collected from 2007 to 2010
at 10 hospitals in Nepal were reported to be resistant to nalidixic
acid and furazolidone and 90%, 21%, 16%, and 4% were resistance
to co-trimoxazole, tetracycline, erythromycin, and ciprofloxacin
respectively[32]. A multi-drug resistant strain, defined as absence of
susceptibility to two or more classes of antibiotics, of V. cholerae was
isolated from 6.5% of 116 stool specimens tested[26], followed by

another report on multi-drug resistance V. cholerae in 2012[33].

3.6. OCV vaccination campaigns

Only a few OCV campaigns have been conducted in Nepal
despite recurrent outbreaks of cholera. OCVs were first introduced
to Nepal in 2014 for a reactive vaccination campaign in Rautahat
district shortly after a cholera outbreak[34]. OCVs were deployed
preemptively to internally-displaced persons in camps at Nuwakot
and Dhading districts after the 2015 earthquakes, delivering 20 652
doses to 10 084 people (105% coverage for the first dose and 96%
coverage for the second)[34]. Shanchol™ OCV was used in these
campaigns as it was the only OCV available via the WHO’s global
stockpile in 2014(35]. In early 2017, an OCV campaign in Banke
district was conducted, coordinated by the Nepal Ministry of Health,
International Vaccine Institute, and Delivering Oral Cholera Vaccine
Effectively(36]. This was the largest OCV mass vaccination campaign
so far, using 50 000 doses of Euvichol™ donated by the Rotary Club
of Seoul. The two-dose coverage was reported to be 74%, and 85%
for one-dose.

4. Discussion

In this review, we aimed to provide a summary of publications
reported in peer-reviewed journals on cholera in Nepal, as well as
reviewing recent surveillance reports. This review confirms that
cholera has been circulating in Nepal for decades and poses a high
risk for future outbreaks. Despite our effort to characterize the
epidemiology of cholera in Nepal, current available data on cholera
in Nepal are insufficient as a result of limited surveillance and

diagnostic infrastructure and capabilities. The lack of high quality
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data consequently affects implementation of multi-sectoral public
health interventions as cholera hotspots have not been accurately
identified.

Cholera is a growing global public health threat due to urbanization,
climate change, cross-border transmission, and destruction of
infrastructure by natural disasters like earthquakes in Haiti and
Nepal[37.38]. In Nepal, the major causes of cholera are the poor
sanitation systems, consumption of contaminated drinking water,
poor hygiene practices, overcrowding, and explosive urbanization,
especially in Kathmandu Valley and Terai[39.40]. Yet, in the majority
of the countries where cholera is endemic, the disease surveillance
is poor resulting in gross under reporting of cholera incidence. For
proper understanding of disease burden and true epidemiological
patterns in specific areas/regions/countries, a robust surveillance
system is warranted[41]. However, countries like Nepal face practical
challenges in setting up a system of cholera disease surveillance
and response due to geographical remoteness, shortage of skilled
health care workers, lack of laboratory infrastructure, and financial
constraints[14].

Nepal remains at high risk for outbreaks due to a steady increase in
urban population density accompanied by an inadequate supply of
safe drinking water and lack of improved sanitation. Perhaps most
importantly, Nepal faces flooding and landslides during the rainy
season every year which often lead to the breakdown of the already
fragile water and sanitation infrastructure. All these complex factors
(geographical, demographical, economical, and infrastructural)
raise the possibility of cholera outbreaks, which are challenging to
prevent and control. Outbreaks of cholera are reported in different
development regions/province of the country every year, causing the
location of outbreaks difficult to predict. However, cases have been
reliably reported within the Kathmandu Valley and Province 2 every
year, making them priority areas for cholera control in Nepal[14].

Along with basic water, sanitation, and hygiene interventions,
use of OCV can complement ongoing control measures and can
be implemented more quickly than improvements in sanitation
infrastructure. Currently there are two types of OCVs WHO pre-
qualified: killed whole cell monovalent (O1) vaccine with a
recombinant B subunit of cholera toxin[42], and killed modified
whole cell bivalent (O1 and O139) vaccine without a recombinant
B subunit of cholera toxin[43.44]. A systematic review reported direct
effectiveness of OCVs, providing protection for at least 3 years
when administered with a two-dose schedule with 2 weeks interval,
and relatively shorter protection of two years duration has been
demonstrated with a single dose for individuals over five years of
agel[4s].

Despite our effort to include existing publications and reports on
cholera in Nepal, insufficient data limit a detailed understanding of

the cholera epidemiology in Nepal. In order to reduce Nepal cholera

deaths by 90% by 2030 as set forth by the WHOI15], building a
robust surveillance system for early detection should be prioritized.
Rolling out of rapid diagnostic kits for cholera to ensure prompt
field epidemiologic investigation has been suggested through earlier
experiences in post-earthquake Nepal[46]. Lessons learned from
a recent cholera outbreak in Gaidataar highlighted the need for
coordinated multi-disciplinary approach towards strengthening the
preparedness and prevention system for cholera epidemics[47]. A
recent meeting of country representatives from ten Asian cholera-
prone countries reported that Nepal requires identification of high
risk groups by strengthening surveillance system[48]. Once cholera
hotspots are identified, integrated public health interventions should
be deployed that include use of OCV and improvements in water,
sanitation, and hygiene. Inter-sectoral collaboration is a key for
effective cholera control which requires both political and financial
commitments.

Our study is subject to several limitations. First, our literature search
may have missed publications on cholera in Nepal if cholera wasn’t
explicitly mentioned on title or abstract. Secondly, as we aimed to
summarize the extent of existing evidences on cholera in Nepal,
we have not conducted quality assessment and grading of evidence
on included publications. However, this has allowed us to include
as many publications as possible to describe the epidemiology of
cholera in Nepal and identify knowledge gaps. Thirdly, since we
were only able to use publically available national public health
surveillance data, we were not able to provide population-based
estimates related to cholera.

Nepal has been endemic for cholera with outbreaks being reported
episodically, yet our understanding of actual disease burden is
limited by an incomplete surveillance system and diagnostic
capacity. Efforts are needed in order to develop improved, proactive,
laboratory-based surveillance systems that can identify cholera
hotspots and forecast impending cholera outbreak in this country.
This will alert the public to take action and physicians to diagnose
at an early stage for effective treatment of cholera cases in different
regions of Nepal. The implementation of systematic cholera
surveillance for reliable diagnosis is required to identify the actual
disease burden including age stratified data, to understand the
geographical disease distribution, and inform the priority areas to
target for cholera prevention. Though improved water and sanitation
systems are the ultimate solution to eliminate cholera, this requires
sustained long term investments. Currently available vaccines are
effective in preventing cholera and controlling outbreaks and should

be used proactively.
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Table S1. Reported number of clinically diagnosed cholera cases to the Department of Health Services by

districts, 2016-2017.

Year 2015 Year 2016
Acute Acute

gastroenteritis | Cholera gastroenteritis | Cholera
National total 361 935 8 174 | National total 371 649 7 537
Eastern total 68 563 1842 | Province 1 total 58 796 1224
Taplejung 2 425 163 | Taplejung 2 500 98
Panchthar 908 0 | Panchthar 1002 0
Ilam 1305 164 | Ilam 2232 59
Jhapa 10 182 22 | Jhapa 7719 270
Morang 16 034 519 | Morang 18 677 148
Sunsari 4919 222 | Sunsari 4742 237
Dhankuta 1509 0 | Dhankuta 4039 28
Terhathum 1130 31 | Terhathum 739 10
Sankhuwasabha 1 940 48 | Sankhuwasabha 2 166 33
Bhojpur 2199 0 | bhojpur 2334 2
Solukhumbu 1954 0 | Solukhumbu 1626 20
Okhaldhunga 1 465 42 | Okhaldhunga 1494 54
Khotang 3766 0 | Khotang 4 280 3
Udayapur 4597 29 | Udayapur 5246 262
Saptari 7543 0 | Province 2 total 53 003 2023
Siraha 6 687 602 | Saptari 7529 129
Central total 124 585 3 955 | Siraha 8221 350
Dhanusa 6 997 303 | Dhanusa 6240 146
Mabhottari 7263 252 | Mahottari 5136 260
Sarlahi 7 994 144 | Sarlahi 5064 253
Sindhuli 3 006 87 | Rautahat 5499 272
Ramechhap 2030 2 | Bara 7901 10
Dolakha 3330 50 | Parsa 7413 603
Sindhupalchok 4 964 46 | Province 3 total 107 583 1071
Kavre 4091 9 | Sindhuli 4484 305
Lalitpur 8 909 171 | Ramechhap 2 582 46
Bhaktapur 5673 41 | Dolakha 3 146 95
Kathmandu 19 264 59 | Sindhupalchok 5501 13
Nuwakot 4511 80 | Kavre 3923 45
Rasuwa 1 347 15 | Lalitpur 9 408 154
Dhading 5413 198 | Bhaktapur 7111 13
Makwanpur 2 441 32 | Kathmandu 32 832 3
Rautahat 5048 458 | Nuwakot 4395 305
Bara 7 862 1 162 | Rasuwa 1166 4
Parsa 5732 392 | Dhading 6154 79




Chitawan 18 710 454 | Makwanpur 2232 9
Western total 89 328 569 | Chitawan 24 649 0
Gorkha 8 025 0 | Province 4 total 39 077 400
Lamjung 2 809 9 | Gorkha 6373 14
Tanahu 3446 86 | Lamjung 3240 112
Syangja 3851 0 | Tanahu 2995 50
Kaski 17 331 0 | Syangja 2371 7
Manang 269 2 | Kaski 14 984 90
Mustang 617 3 | Manang 285 1
Myagdi 762 25 | Mustang 564 1
Parbat 1 404 0 | Myagdi 963 58
Baglung 2 881 30 | Parbat 1461 0
Gulmi 3 680 0 | Baglung 2 988 66
Palpa 4 878 64 | Nawalparsi East 2 853 1
Nawalparsi 7507 0 | Province 5 total 56 296 994
Rupandehi 20 790 56 | Gulmi 3 040 0
Kapilbastu 8 524 216 | Palpa 4968 97
Arghakhanchi 2 554 78 | Nawalparsi West 5237 0
Mid western

total 53 086 910 | Rupandehi 11 808 238
Pyuthan 2 846 0 | Kapilbastu 10 423 306
Rolpa 2 399 0 | Arghakhanchi 2205 68
Rukum 1414 64 | Pyuthan 2 688 0
Salyan 4136 124 | Rolpa 1999 0
Dang 3766 11 | Rukum East 387 34
Banke 5 661 50 | Dang 3957 57
Bardiya 5601 77 | Banke 5242 186
Surkhet 6731 0 | Bardiya 4342 8
Dailekh 3638 135 | Province 6 total 28 396 1283
Jajarkot 3713 45 | Rukum West 1415 52
Dolpa 1515 95 | Salyan 3570 201
Jumla 4 568 160 | Surkhet 6 662 0
Kalikot 1 346 93 | Dailekh 3203 214
Mugu 1223 56 | Jajarkot 3003 98
Humla 4529 0 | Dolpa 933 182
Far western

total 26 373 898 | Jumla 4 089 230
Bajura 2976 74 | Kalikot 1325 20
Bajhang 2 953 61 | Mugu 1815 208
Achham 4 099 150 | Humla 2 381 78
Doti 3 058 0 | Province 7 total 28 498 542
Kailali 5466 495 | Bajura 3990 88
Kanchanpur 2 356 24 | Bajhang 2 059 133




Dadeldhura 2 583 23 | Achham 4 602 25
Baitadi 1794 71 | Doti 2 541 0
Darchaula 1 088 0 | Kailali 6 757 198
Kanchanpur 2 406 76
Dadeldhura 2938 0
Baitadi 1 805 22
Darchaula 1 400 0




