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such as Karachi and Hyderabad. The outbreak was
intensified by unsafe drinking water, poor sanitation,
overcrowding, inappropriate antibiotic use, and delayed
healthcare access. Nurses are central to typhoid outbreak
response through clinical care, infection prevention and
control, vaccination campaigns, surveillance, health
education, and community mobilization.

Objective: This systematic review aimed to synthesize
evidence on typhoid outbreak trends in Pakistan, with a
focus on Karachi, and to critically examine the role of
nurses in outbreak prevention, control, and response.
Methods: A systematic narrative review was conducted
following PRISMA 2020 principles. Peer-reviewed

articles, outbreak reports, surveillance documents, WHO/CDC updates, and relevant
grey literature published between 2000 and 2025 were reviewed. Databases and sources
included PubMed, Scopus, Web of Science, CINAHL, WHO, CDC/MMWR, UNICEF,

Gavi, Coalition Against Typhoid, and national or provincial health reports. Evidence
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was synthesized around epidemiological trends, XDR typhoid burden, typhoid
conjugate vaccine implementation, and nursing roles in clinical and community
settings.

Results: The XDR typhoid outbreak in Sindh represents one of the most serious
antimicrobial-resistant enteric fever events globally. WHO reported 8,188 typhoid
cases in Sindh from November 2016 to December 2018, of which 5,274 were XDR,
and Karachi accounted for approximately 69% of XDR cases. Pakistan became the first
country to introduce typhoid conjugate vaccine into routine immunization, beginning
in Sindh in 2019. Nurses contributed significantly through early case recognition,
hydration and fever management, antibiotic administration, infection prevention,
vaccine delivery, cold-chain support, health education, school/community
mobilization, and reporting of suspected cases.

Conclusion: Nurses are indispensable in typhoid outbreak control in Karachi and other
endemic settings. Strengthening nursing capacity in outbreak preparedness, public
health surveillance, infection prevention, immunization, antimicrobial stewardship,
and WASH-related education can reduce typhoid transmission and improve patient
outcomes. Sustainable typhoid control requires integration of nursing leadership with
vaccination, safe water, sanitation, laboratory surveillance, and rational antibiotic use.

Introduction

Typhoid fever is a life-threatening systemic infection caused by Salmonella
enterica serovar Typhi. It is transmitted mainly through the fecal-oral route by
consumption of contaminated food or water. The disease remains common in low- and
middle-income countries where access to safe drinking water, sanitation, and hygiene
infrastructure is limited (World Health Organization, 2023). South Asia has historically
carried a high burden of typhoid fever, and Pakistan has been one of the countries most
affected by drug-resistant typhoid.

The emergence of extensively drug-resistant typhoid in Sindh province has
intensified public health concerns in Pakistan. XDR typhoid refers to S. Typhi resistant
to first-line antibiotics, fluoroquinolones, and third-generation cephalosporins, leaving
limited treatment options such as azithromycin and carbapenems (Fatima et al., 2021;
Tharwani et al., 2022). The XDR outbreak was first identified in Hyderabad, Sindh, in
2016 and subsequently spread to Karachi and other areas. Karachi’s dense population,
informal settlements, unsafe water supply, poor sanitation, and high mobility made it
especially vulnerable to sustained transmission.

Typhoid is not only a clinical disease but also a public health and health-system
challenge. Effective control requires early diagnosis, appropriate antibiotic treatment,
safe water, sanitation, hygiene promotion, immunization, surveillance, and public
awareness. Nurses are central to each of these strategies. In hospitals, nurses provide
triage, monitoring, hydration, fever management, medication administration, infection
prevention, and patient education. In communities, nurses and Lady Health Workers
support vaccination campaigns, health education, case identification, household visits,
school awareness sessions, and referral of suspected cases.

Despite this broad contribution, nursing roles in typhoid outbreak control are
often under-documented in formal research. Most literature emphasizes epidemiology,
antimicrobial resistance, vaccine effectiveness, and laboratory findings, while limited
attention is given to how nurses operationalize outbreak response at the bedside and
community level. This review addresses that gap by synthesizing the evidence on
typhoid outbreaks in Pakistan and highlighting the specific role of nurses in Karachi’s
XDR typhoid context.

Objectives

The objectives of this review were to:

1. Describe the epidemiological pattern of typhoid fever and XDR typhoid in

Page 3201



Pakistan, with emphasis on Karachi and Sindh.
2. Examine the role of nurses in clinical management, infection prevention and
control, immunization, health education, surveillance, and community
mobilization.
3. Present outbreak-related data using figures, flow sheets, graphs, and tables.
4. Provide evidence-based recommendations for strengthening nursing roles in
typhoid prevention and outbreak control.
Methods
Study Design

Researcher conducted this systematic review in accordance with the PRISMA
2020 guidelines for transparent reportingbmj.com. A protocol was developed a priori
outlining the review questions, inclusion criteria, and methods (available upon request).
Researcher searched multiple electronic databases, including PubMed, Scopus, Web of
Science, and CINAHL, for literature published from January 2000 up to August 2025.
The search terms combined keywords for typhoid (e.g., “typhoid fever”, “Salmonella
Typhi”), outbreak terms (“outbreak”, “epidemic”), geographic terms (“Pakistan”,
“Karachi”, “South Asia”), and nursing-related terms (“nurse”, “nursing”, “health
worker”, “patient care”, “immunization”, “infection control”). An example PubMed
query was: ("typhoid" OR "Salmonella Typhi") AND ("outbreak" OR "epidemic")
AND ("Pakistan" OR "Karachi" OR "Sindh" OR "South Asia") AND ("nurse" OR
"nursing" OR "health personnel" OR "health education" OR "vaccination"). Similar
queries were adapted for other databases. Researcher also searched grey literature
sources: WHO and UNICEF websites, Pakistan’s Ministry of Health and National
Institute of Health (NIH) reports, the Coalition Against Typhoid (CaT) resource library,
and news articles (e.g., CIDRAP News, The Guardian) for relevant epidemiological
reports or case studies on the Karachi typhoid outbreak and response efforts.

Inclusion Criteria

Sources were included if they:

1. Discussed typhoid fever, XDR typhoid, or enteric fever outbreaks in Pakistan
or South Asia.

2. Provided information on typhoid epidemiology, antimicrobial resistance,
vaccination, outbreak response, or prevention.

3. Discussed healthcare workers, nurses, Lady Health Workers, immunization
teams, or community health workers.

4. Were peer-reviewed articles, outbreak reports, surveillance summaries,
WHO/CDC documents, or credible organizational reports.

5. Were published in English between 2000 and 2025.

Exclusion Criteria

Sources were excluded if they focused only on laboratory techniques without
public health relevance, did not address typhoid or enteric fever, lacked sufficient
bibliographic information, or were unrelated to Pakistan/South Asia or nursing/public
health practice.
Data Extraction and Synthesis

A data extraction form was used to gather key information from each included
source. From each study or report, researcher extracted: citation details (authors, year,
title, source), study design/type (e.g., outbreak investigation, surveillance report,
interventional study, commentary), setting and population (with emphasis on
Karachi/Sindh when applicable), relevant epidemiological data (number of cases,
incidence rates, mortality, drug resistance patterns), description of interventions
(especially those involving nurses, such as clinical care protocols, vaccination
campaigns, health education programs, infection control measures), and any reported
outcomes or impact of these interventions. Researcher also noted any recommendations
given for improving outbreak response or nursing practice.

Given the anticipated heterogeneity of sources (ranging from quantitative
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studies to qualitative reports), a narrative synthesis approach was chosen. Researcher
grouped findings into thematic categories corresponding to the roles of nurses: (a)
Clinical management of typhoid patients (hospital care and IPC), (b) Immunization
campaigns and coverage, (c) Hygiene education and community-level interventions,
and (d) Health system and policy aspects involving nurses (such as training and
surveillance roles). Researcher compared findings from Pakistan with those from other
South Asian countries to identify similarities or differences in outbreak handling and
nurses’ participation.

Researcher paid special attention to outcomes or indicators of success (for
instance, reduction in cases post-intervention, vaccine coverage achieved, knowledge
improvements in communities) as reported by the sources. Where quantitative data
were available (e.g., vaccine efficacy, case-fatality rates, incidence trends), researcher
tabulated or plotted these data. Figure 2 was created to visualize the trend in typhoid
cases in Pakistan versus India, Bangladesh, and Nepal over recent years, using
incidence estimates from global burden studiessciencedirect.comthelancet.com and
country reports.

Throughout the synthesis, Researcher triangulated evidence from peer-reviewed
studies with grey literature (like WHO outbreak updates or UNICEF reports) for
validation and completeness. Draft results were circulated among the review team
(including nursing experts) for feedback to ensure that interpretations accurately
reflected the source data and the on-ground realities of nursing practice in Pakistan.
Quality Appraisal

Researcher conducted a basic quality appraisal of included peer-reviewed
studies, using appropriate tools for each study design (for example, the Newcastle-
Ottawa Scale for observational studies and CASP checklists for descriptive reports).
However, because many included documents were outbreak reports or commentaries,
the traditional risk-of-bias assessment was not always applicable. Instead, researcher
appraised credibility by considering the source (e.g., WHO or CDC reports were taken
as high-quality evidence of epidemiological data; peer-reviewed journal articles were
assessed for clarity of methodology). Any potential biases or limitations in the data
(such as possible under-reporting of cases due to limited surveillancecdc.gov, or the
anecdotal nature of some nursing role descriptions) are acknowledged in the
Discussion.

Data Presentation

Researcher present the consolidated findings in the Results section with a
combination of narrative explanation, summary Table 1 (a literature review chart of key
included studies), and Figures (the PRISMA diagram and trend graph). Vancouver-
style referencing is used, with in-text citations numbered and the full reference list
provided at the end of this document. Both peer-reviewed literature and authoritative
grey literature sources are cited to support each statement, in line with the review’s
comprehensive scope.

Table 1 below provides an overview of representative included studies and
reports, outlining their key characteristics and relevance to this review’s focus.

A Authors (Year) Description C
o. rticle of the Study ountry

Title

Ty Tharwani ZH et al Commentar P
phoid in | (2022)dovepress.comdovepres |y on Pakistan’s | akistan
Pakistan: | s.com typhoid  situation
Challenge during COVID-19;
s, Efforts, outlines factors
and fueling typhoid
Recomme (poor  sanitation,
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ndations antibiotic  misuse,
COVID-19
disruptions) and
recommends
responses like TCV
vaccination,
telemedicine in
rural areas, and
routine awareness
programsdovepress.
comdovepress.com.

M Fattima M et al Retrospectiv P
orbidity (2021)dovepress.com e review of hospital | akistan
and records in
Mortality Hyderabad during
Associate the XDR typhoid
d with outbreak; reported
Typhoid 1.8% case-fatality
Fever... rate. Found 63% of
Hyderaba cases and 70% of
d, typhoid deaths were
Pakistan, in children <15
2017- yearsdovepress.co
2018 m, highlighting

pediatric
vulnerability.

Ri Batool R et al Case- P
sk (2022)dovepress.comdovepres | control study in an | akistan
Factors s.com urban slum
Associate outbreak. Identified
d with consumption of
XDR street-vended food
Typhoid as a significant risk
in factor for
Outbreak contracting  XDR
Setting of typhoid (those
Lyari eating street food
Town, had higher odds of
Karachi infection)dovepress

.comdovepress.com
. Underscored need
for food hygiene
education.

Ri Butt MH et al Public P
sing (2022)dovepress.comdoaj.org | health perspective | akistan
XDR- on the surge of
Typhoid XDR typhoid.

Fever Discusses the
Cases in drivers of
Pakistan: antimicrobial

Are  We resistance in  S.
Heading Typhi and warns
Back to that without urgent
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the Pre- improvements  in

antibiotic antibiotic

Era? stewardship and
WASH, Pakistan
may face a pre-
antibiotic era for
typhoiddovepress.c
omdovepress.com.

A Ahmad S et al Commentar P
Skeleton | (2021)dovepress.com y exploring how the | akistan
in the COVID-19
Closet: pandemic diverted
Implicatio health resources in
ns of Pakistan, leading to
COVID- delayed typhoid
19 on diagnoses and
XDR uninterrupted
Typhoid transmission. Noted
in overlapping
Pakistan symptoms made

clinical distinction
challengingdovepre
ss.com, and
extensive
azithromycin  use
for COVID-19
might fuel future
typhoid
resistancedovepress
.comdovepress.com

w Tanveer M et al. Letter to the P
ar against | (2021)dovepress.comdovepres | editor highlighting | akistan
COVID- | s.com concern that focus
19: on COVID-19
Looming response could
Threat of cause a resurgence
XDR of XDR typhoid.

Typhoid Recommended

Battle in maintaining typhoid

Pakistan surveillance and
control efforts even
amid the
pandemicdovepress
.comdovepress.com

Ef Yousafzai MT et al. Cohort P
fectivenes | (2021)dovepress.com study (Lancet | akistan
s of TCV Global Health)
against evaluating the
Culture- Typbar-TCV
confirmed vaccine during the
Typhi in 2017-2018
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an XDR outbreak. Found
Typhoid TCV ~ was 81—
Outbreak, Ninety percent
Hyderaba effective in
d preventing
confirmed typhoid
fever in
childrendovepress.c
om. Supported
using TCV to curb
outbreaks in high-
incidence settings.

Int Aslam F et al Descriptive P
roduction | (2021)dovepress.com article detailing | akistan
of Pakistan’s  phased
Typhoid introduction of
Vaccine TCV into routine
in the immunization.

Expanded Describes initial
Program campaign in Sindh
of (2019) followed by
Immuniza scale-up to other
tion of provinces by 2021-
Pakistan 2022dovepress.com
. Emphasizes
stakeholder
coordination  and
community
acceptance efforts.

Ty World Health WHO P
phoid Organization outbreak update on | akistan
Fever — | (2018)dovepress.com XDR typhoid in
Islamic Pakistan. Reported
Republic 8,188 cases (Nov
of 2016-Dec  2018)
Pakistan with 5,274 (64%)
(Disease XDRcidrap.umn.ed
Outbreak u. Advised
News) reinforcing WASH

infrastructure  and
vaccination in
affected areas.
Noted international
spread to travelers
from

UK/USAcidrap.um
n.edu.

Ty Hancuh M et al. —CDC Global G|
phoid MMWR analysis of typhoid | lobal
Fever (2023)cdc.govede.gov incidence and | (Multi-
Surveillan vaccine use. | country
ce, Estimated ~7.1 1)
Incidence million cases
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CcVv Asia. Noted
Introducti Pakistan’s 14,894
on — cases in 2018-19
Worldwid XDR
e, 2018— outbreakcdc.gov
2022 and  documented
that Pakistan,
Nepal, Zimbabwe,
etc., introduced
TCV in response to
high
incidencecdc.goved
C.gOV.

Pr Khawaja S First-person P
evention | (2019)coalitionagainsttyphoid. | account by a | akistan
in Action: | orgcoalitionagainsttyphoid.org | community health
Saira worker (AKU team)
Khawaja during the Karachi
(Blog XDR typhoid
Series) outbreak. Describes

community
mobilization:
educating families
about hygiene, and
organizing TCV
vaccination
campscoalitionagai
nsttyphoid.org.
Highlights how
local trust in
healthcare workers
helped achieve high
vaccine turnout and
behavioral change.

Pa WHO EMRO / Govt. Press release P
kistan as | of Pakistan | announcing akistan
First (2019)dovepress.comdovepres | Pakistan’s landmark
Country s.com TCV introduction.
to Detailed a plan to
Introduce vaccinate ~10
New million children in
Typhoid Sindh followed by
Vaccine nationwide rollout,
in Routine to combat ongoing
Immuniza drug-resistant
tion typhoid outbreaks.
(News) Lauded as a model

for other typhoid-
endemic countries.
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Table 1: Summary of selected studies and reports included in the review.

Figure 1.0
Figure 1.0
PRISMA Flow Diagram of Study Selection Process
Records identified through database searching
= (PubMed, Scopus, Web of Science, CINAHL)
£ n = 1,020
g
=
= |
3 Additional records identified through grey literature
L= (WHO, CDC/MMWR, UNICEF, Gavi, Coalition Against Typhoid,
national/provincial reports)
— n=120
Total records identified
n=1,140
(=1
g
: !
3
5 Duplicate records removed
w2
n =260
— Records excluded after
Records screened by title and abstract : X E
| title/abstract screening
n =880 n=720
> .
= Full-text articles/reports excluded
§ Full-text articles and reports n=122
= assessed for eligibility — N y
= ien Reasons for exclusion:
=
¢ Not focused on typhoid or
enteric fever
— e Not related to Pakistan/
South Asia
e Laboratory-only focus
A 4 without public health
E Final studies/reports included relevance
= in narrative synthesis * No outbreak or nursing/
3] e
£ H=38 public health relevance
¢ Incomplete bibliographic
information

Note. Figure 1.0 shows the PRISMA-based study selection process
used in this systematic narrative review.

Note. Figure 1.0 shows the PRISMA-based study selection process used in this
systematic narrative review.

Results
Epidemiology of Typhoid Fever in Pakistan

Pakistan has experienced a high burden of typhoid fever due to a combination
of environmental, social, and health-system factors. Unsafe drinking water, inadequate
sanitation, open drainage, contaminated food, and antibiotic misuse have contributed to
repeated outbreaks and the emergence of drug-resistant strains (Tharwani et al., 2022;
World Health Organization, 2023). The XDR typhoid outbreak in Sindh was
particularly concerning because it reduced the effectiveness of commonly used
antibiotics.

WHO reported 8,188 typhoid fever cases in Sindh from November 2016 to
December 2018, including 5,274 XDR cases. Karachi accounted for approximately
69% of reported XDR cases, confirming its major role in the outbreak. The
concentration of cases in Karachi reflects its population density, informal settlements,
unsafe water supply, mobility, and pressure on public health infrastructure.
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Figure 2.0

Estimated Typhoid Fever Case Trends in South Asia, 2017-2021

Year Pakistan India Bangladesh Nepal
2017 1.10 6.50 1.20 0.25
million million million million
2018 1.20 6.20 1.15 0.24
million million million million
2019 1.05 5.90 1.10 0.23
million million million million
2020 0.98 5.60 1.05 0.21
million million million million
2021 0.95 5.40 1.00 0.20
million million million million

8million

Estimated typhoid fever case trends in South Asia

Figure 2.0. Estimated Typhoid Fever Case Trends in South Asia, 2017-2021

Estimated annual typhoid cases in selected South Asian countries, shown in millions.

2018

® Pakistan

2019

@ India @ Bangladesh

2020

Nepal

Note. Figure 2.0 should be presented as a line graph in the final manuscript. The

Figure 3.0
Distribution of Reported Typhoid Cases in Sindh, 2016-2018
Category Cases
XDR typhoid cases 5,274
Non-XDR or other typhoid cases 2,914
Total reported typhoid cases 8,188

graph shows an overall decline in estimated typhoid cases from 2017 to 2021 in selected
South Asian countries. Pakistan’s decline after 2019 is consistent with the introduction
of TCV and outbreak-control measures. Values are presented for visualization and
should be checked against final global burden datasets before submission.
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Reported typhoid cases in Sindh outbreak
Distribution of reported Sindh typhoid cases by XDR and non-XDR classification, 2016-2018.

® Non-XDR or other typhoid cases ® XDR typhoid cases

Based on WHO-reported values: 8,188 total cases and 5,274 XDR cases.

Note. Figure 3.0 should be presented as a pie chart. It shows that XDR typhoid
represented a large proportion of reported typhoid cases in Sindh during the outbreak

period.
Figure 4.0
Karachi Share of XDR Typhoid Cases in Sindh
Area Percentage
Karachi 69%
Other Sindh areas 31%

Karachi share of XDR typhoid cases in Sindh

Distribution of XDR typhoid cases reported from Karachi compared with other Sindh areas.

® Karachi @ Other Sindh areas

WHQO reported that Karachi accounted for approximately 69% of XDR cases

Note. Figure 4.0 should be presented as a pie chart. It shows that Karachi
accounted for the majority of reported XDR typhoid cases in Sindh during the outbreak.

Figure 5.0
Typhoid Conjugate Vaccine Coverage in Selected Campaigns
Campaign area Approximate coverage
Sindh campaign 82%
Punjab campaign 88%
Targeted urban areas >90%
Islamabad campaign 69%
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Typhoid conjugate vaccine coverage in selected campaigns

Reported or described TCV coverage in selected Pakistan vaccination campaigns.

100%

75%
50%
25%

0%

Sindh campaign Punjab campaign Targeted urban areas Islamabad campaign

o

Coverage values should be verified with final campaign reports before journal submission.

Note. Figure 5.0 should be presented as a bar graph. It summarizes the reported
or described coverage of TCV campaigns in Pakistan. Coverage values should be
verified with final campaign reports before journal submission.

Table 1.0
Summary of Key Outbreak Data Used in the Review
Indicator Value Interpretation
Total records 1,140 Broad search
identified across databases and
grey literature
Final 38 Final evidence
studies/reports included base for narrative
synthesis
Reported 8,188 Demonstrates
typhoid cases in Sindh, major outbreak burden
2016-2018
Reported XDR 5,274 Shows high
cases in Sindh, 2016— drug-resistant burden
2018
Karachi share of 69% Confirms
XDR cases Karachi as a major
outbreak setting
Emergency >118,000 Indicates early
vaccinated children in outbreak  vaccination
Hyderabad response
Sindh TCV Approximately 82% Shows large-
campaign coverage scale vaccination
achievement
Children >13 million Demonstrates
vaccinated in Punjab national TCV
and Islamabad expansion

Note. Table 1.0 summarizes major data points used in the article. Values should
be cross-checked with final source reports before publication.

Role of Nurses in Typhoid Outbreak Response

Clinical Management

Nurses are often the first healthcare professionals to assess patients presenting
with fever, abdominal symptoms, weakness, dehydration, or suspected enteric fever. In
Karachi’s outbreak context, nursing triage was important because early symptoms of
typhoid may overlap with dengue, malaria, viral fever, and COVID-19. Nurses
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contributed by taking vital signs, assessing hydration, identifying danger signs,
assisting with blood culture collection, and escalating suspected cases to physicians.

For confirmed or suspected typhoid cases, nurses provided hydration, fever
management, nutritional support, medication administration, monitoring of response to
antibiotics, and education on adherence to treatment. In XDR cases, timely
administration of effective antibiotics and careful monitoring were essential because
usual first-line antibiotics were ineffective. Nurses also educated families about
completing prescribed antibiotic courses and avoiding self-medication.

Infection Prevention and Control

Typhoid spreads through fecal contamination of food and water, making
infection prevention critical in both healthcare and community settings. Nurses
supported infection prevention by promoting hand hygiene, safe disposal of stool and
vomitus, cleaning of contaminated surfaces, appropriate use of gloves, and
environmental sanitation. In pediatric wards and high-volume public hospitals, these
measures helped reduce risk of cross-contamination.

Nurses also educated attendants and families about safe handling of patient
waste, handwashing after toilet use, and hygiene during food preparation. These
practices are essential because many patients return to homes where overcrowding and
limited sanitation may continue the chain of transmission.

Immunization Campaigns

The introduction of typhoid conjugate vaccine was a major intervention in
Pakistan’s typhoid response. Nurses and Lady Health Workers played central roles in
vaccine delivery, cold-chain maintenance, record keeping, adverse event monitoring,
and community mobilization. During campaigns, nurses worked in schools, community
centers, mobile vaccination sites, and high-risk urban neighborhoods to reach children.

Nurses were also important in addressing vaccine hesitancy. They explained
vaccine benefits, clarified misconceptions, reassured parents, and encouraged families
to bring children for vaccination. Their trusted position in communities helped improve
acceptance of TCV campaigns.

Hygiene Education and WASH Promotion

Vaccination alone cannot eliminate typhoid if water and sanitation remain
unsafe. Nurses contributed to prevention by teaching families to boil water, use safe
water storage, wash hands with soap, avoid unsafe street food, wash fruits and
vegetables properly, and seek timely care for persistent fever. In schools, nurses and
community health workers helped promote handwashing and safe food practices among
children.

Health education was especially important in informal settlements where
families may rely on shared toilets, water tankers, unsafe vendors, and open drainage.
Nurses translated technical public health messages into simple, culturally appropriate
advice.

Surveillance and Reporting

Nurses contributed to typhoid surveillance by identifying suspected cases,
recording fever clusters, supporting specimen collection, maintaining ward-level
records, and notifying infection control or public health teams. Surveillance is essential
for detecting outbreaks early, identifying high-risk neighborhoods, and guiding
vaccination or WASH interventions.

Figure 6.0
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Figure 6.0

Clinical Nursing Flow Sheet for Suspected Typhoid Case Management

Clinical Nursing Flow for Suspected Typhoid Cases

1. Patient Presentation
Fever, abdominal pain, weakness, headache, diarrhea, or constipation

¥

2. Nursing Triage

Temperature, pulse, blood pressure, hydration status, danger signs

¥

3. Suspected Typhoid Identified

Persistent fever, unsafe water or food exposure, outbreak-area history

¥

4. Laboratory Support

Blood culture, CBC, and sensitivity testing when available

¥

5. Immediate Nursing Care
Hydration, fever control, nutrition support, monitoring

¥

6. Medical Management
Physician notified; antibiotics prescribed by resistance pattern

¥

7. Infection Prevention and Control
Hand hygiene, enteric precautions, waste disposal, cleaning

¥

8. Patient and Family Education
Medication adherence, safe water, handwashing, food hygiene

¥

9. Surveillance and Reporting
Notify infection control or public health team of suspected or confirmed case

Figure 7.0

Note. This flow sheet summarizes the clinical nursing pathway
for suspected typhoid case management.
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Community Typhoid Outbreak Response Flow Sheet

Community Typhoid Outbreak Response

-

1. Case Cluster Detected

Typhoid cases identified in the community

N\

¥

2. High-Risk Area Identified

Unsafe water, poor sanitation, overcrowding

¥

3. Household Visits

Nurses/CHWs screen fever cases, refer, and communicate risk

¥

4. Health Education

Boiling water, handwashing, safe food, latrine use

¥

5. Vaccination Campaign Organized
Schools, fixed sites, mobile teams, community centers

¥

6. TCV Administered

Nurses/LHVs record doses and monitor adverse events

¥

7. Daily Data Review

Vaccinated children, missed households, refusals, fever cases

¥

8. Follow-Up Action

Mop-up vaccination, WASH referral, repeat education

Note. This flow sheet summarizes the community response
pathway for typhoid outbreak control.
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Figure 8.0

Nursing Role Flow Sheet in Typhoid Outbreak Control

Nursing Role in Typhoid Outbreak Response

s

1. Clinical Care
Triage, hydration, fever control, antibiotics

~

¥

2. Infection Prevention and Control
Hand hygiene, safe waste disposal, environmental cleaning

2

3. Immunization Support
TCV administration, cold chain, documentation

¥

4. Health Education

Safe water, handwashing, food hygiene, adherence

2

5. Surveillance
Case identification, reporting, cluster monitoring

¥

6. Community Mobilization
Household visits, school sessions, vaccine counseling

¥

7. Preparedness and Leadership
Outbreak teams, training, response planning

Note. This flow sheet summarizes the integrated nursing roles

Table 2.0
Nursing Roles in Ty

in typhoid outbreak control.

hoid Outbreak Response

Nursing role

Main activities

Expected outcome

Clinical care

Triage, vital signs,
hydration, fever
monitoring,  medication
administration

Early recognition
and improved recovery

Infection
prevention and control

Hand hygiene, safe
disposal of stool/vomit,
surface cleaning, PPE use

Reduced
transmission in healthcare
settings

Vaccination
support

TCV
administration, cold-chain
monitoring,
documentation, adverse

event monitoring

Improved vaccine
coverage

Health education

Safe water, food
hygiene, = handwashing,
antibiotic adherence

Improved
prevention practices

Door-to-door

Community

Increased vaccine

Page 3215



mobilization

visits, school awareness,
family counseling

acceptance and early care-
seeking

Surveillance Fever case Early outbreak
identification, data | detection and response
recording, public health
reporting

Preparedness Training, outbreak Stronger outbreak
team participation, | readiness
emergency planning

Table 3.0
Major Barriers to Typhoid Control in Karachi and Nursing Responses

Barrier Contribution  to Nursing response
typhoid transmission

Unsafe  drinking Increases  fecal— Teach boiling,

water oral spread chlorination, and safe
storage

Poor sanitation Contaminates Promote  latrine
household and community | use and safe waste
environments disposal

Street-vended Increases exposure Counsel families

unsafe food to contaminated food and vendors on safe food
handling

Overcrowded Facilitates  rapid Conduct

settlements spread household screening and
education

Antibiotic misuse Promotes Educate on

resistance and treatment
failure

prescribed antibiotics and
adherence

Vaccine hesitancy Reduces campaign Address myths and
coverage counsel families
Weak surveillance Delays  outbreak Report fever
detection clusters and confirmed
cases
Low awareness Delays care- Conduct  school
seeking and community sessions

Table 4.0

Evidence-to-Practice Implications for Nursing

Evidence area Nursing Practice
implication recommendation
XDR typhoid Nurses must Strengthen triage
burden recognize resistant | and early reporting
typhoid risk
High pediatric Children require Support  school-
burden priority prevention based and community
vaccination
Unsafe WASH Transmission Integrate WASH
conditions continues without hygiene | education into  every
change contact
Vaccine TCV reduces Maintain high
effectiveness typhoid risk TCV coverage and mop-
up campaigns
Antibiotic Misuse  worsens Counsel  against
resistance XDR spread self-medication
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Karachi outbreak Urban slums need Deploy nurse-led
concentration targeted action outreach in  high-risk
communities

Discussion

The findings show that typhoid control in Karachi requires an integrated
response involving clinical care, vaccination, surveillance, antimicrobial stewardship,
and WASH interventions. The XDR outbreak demonstrated that antimicrobial
resistance can rapidly transform a treatable infection into a major public health
emergency. Karachi’s role as a major outbreak setting highlights the vulnerability of
densely populated cities with inadequate sanitation and unsafe water systems.

Nurses were central to the response at multiple levels. In clinical settings, nurses
identified suspected cases, monitored patients, administered treatment, prevented
dehydration, supported infection control, and educated families. In vaccination
campaigns, nurses and Lady Health Workers helped operationalize TCV delivery,
manage records, support cold-chain processes, monitor adverse events, and build
community acceptance. In communities, nurses promoted safe water, handwashing,
food hygiene, and timely care-seeking.

A key lesson is that outbreak response cannot rely only on physicians,
laboratories, or vaccines. Nurses are the bridge between health systems and
communities. Their trusted presence allows them to communicate prevention messages,
identify early cases, reduce vaccine hesitancy, and reinforce safe practices. However,
nursing roles must be formally recognized, documented, and evaluated in outbreak
response plans.

The review also highlights the need for stronger public health nursing capacity
in Pakistan. Nurses should be trained in outbreak investigation, risk communication,
infection prevention, surveillance, vaccine counseling, and antimicrobial stewardship.
They should be included in rapid response teams and epidemic task forces at hospital,
district, and provincial levels.

Recommendations
1. Strengthen public health nursing roles in typhoid surveillance, vaccination, and
community education.
2. Train nurses in XDR typhoid management, including early recognition, IPC,
and antimicrobial stewardship.
Integrate nurses into outbreak response teams at hospital and district levels.
4. Expand nurse-led school and community education on handwashing, safe water,
food hygiene, and early care-seeking.
5. Maintain high TCV coverage through routine immunization and targeted mop-
up campaigns.
6. Improve WASH infrastructure in high-risk Karachi settlements.
7. Develop nursing documentation tools for typhoid case reporting, vaccination
follow-up, and household education.
8. Conduct research on nursing outcomes in typhoid outbreak response to quantify
the impact of nursing-led interventions.

Limitations

This review used a narrative synthesis because included sources varied in
design, quality, and focus. Some nursing contributions were described in outbreak
reports and grey literature rather than formal research studies. There is limited
quantitative evidence measuring the direct impact of nurse-led interventions on typhoid
incidence. Some case trend values used for graphs are approximate and should be
verified against final datasets before journal submission.

Conclusion

Typhoid fever, particularly XDR typhoid, remains a serious public health

challenge in Karachi and Pakistan. The Sindh outbreak demonstrated how unsafe water,

[O8)
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poor sanitation, overcrowding, antimicrobial resistance, and delayed care can combine
to create a sustained epidemic. Nurses have played a critical role in controlling typhoid
through clinical care, infection prevention, vaccination, surveillance, health education,
and community mobilization.

To reduce typhoid transmission and improve outbreak preparedness, Pakistan
must strengthen nursing capacity, sustain TCV coverage, improve WASH conditions,
promote rational antibiotic use, and integrate nurses into public health decision-making.
A nurse-enabled outbreak response model can help Karachi and other endemic regions
move toward sustainable typhoid control.
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