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Editorial

I Healthcare; Good Business Bad Medicine

Historically, medicine was widely regarded as a
sacred calling, a communal duty, or a charitable
service to mankind rather than a for-profitindustry,
often rooted in religious, moral, and social
frameworks. Throughout centuries, healthcare
focused on compassion, alleviating suffering, and
treating the marginalized, particularly during crises
like plagues and famines, with the “healing arts”
seen as an essential social good.

However, over time, economic, political, and
technological forces have transformed health into
a for-profit industry controlled by corporations,
pharmaceutical companies, and insurance
systems. This shift has fundamentally altered who
has access to healthcare, how illness is defined, and
what treatments are prioritized.

Health services are now being provided by
thousands of for-profit organizations that range
from large investor-owned hospital and nursing
home chains, whose main aim is to make profit,
patient care being secondary.

Healthcare operates as a complex business
and a massive industry, involving numerous
stakeholders, high costs, and profit motives, even
while functioning as a caring profession. The rise
of private hospitals and medical businesses raises
questions about the balance between profit and
professional service.

The healthcare industry operates under a set of
unique financial constraints that set it apart from
other sectors. While businesses in industries like
retail, technology, or manufacturing may adjust
prices, streamline operations, or cut costs in
response to market changes, healthcare systems
are bound by a complex web of regulations, ethical
obligations, and pre-negotiated contracts that
limit such flexibility. Understanding the nuances
of healthcare financial management is crucial for
leaders who must navigate these rigidities while
delivering high-quality care. spending on drugs
and medical goods.

The growth of health-related businesses and
the high cost of premiums challenge equitable
access, especially for marginalized populations.
The implementation of Universal Health Care
(UHC) aims to improve affordability and primary

care, but concerns about medical costs and the
commercialization of healthcare persists.

While healthcare is increasingly viewed as a
business, the core values of altruism, fidelity,
and service remain vital, to uphold the original
vision of medicine as a vocation, emphasizing the
importance of maintaining moral integrity amid
economic pressures. The changing landscape
calls for a balance between business interests and
professional ethics, ensuring that patient welfare
remains central. Doctors should advocate for
a return to the foundational spirit of medicine,
urging practitioners to prioritize professionalism,
ethical standards, and service over commercial
interests, and to navigate the evolving healthcare
environment with faith and integrity. Hospitals and
clinics engage in marketing to attract “customers”
(patients) and improve patient satisfaction, which
is critical for long-term brand loyalty.

There is global expansion in healthcare as
a business. Medical tourism and international
hospital projects allow healthcare entities to
expand into new geographic markets for large-
scale growth.

Healthcare in Kenya is a rapidly growing, high-
potential, and capital-intensive sector, valued
to reach Sh349 billion (US2.47 billion) by 2029.
Driven by population growth and rising, it thrives
on public-private partnerships, technology, and
specialized services such as IVF, diagnostics. Key
opportunities exist in pharmaceuticals, diagnostic
imaging, and private specialized clinics, though
businesses often face high, long-term capital
requirement.

Healthcareasabusinessin Kenyafacessignificant
challenges, including high operating costs, limited
access to capital, and a shortage of specialized
professionals. Private providers struggle with high
taxation on equipment, competition from informal
providers, and slow, costly regulatory bottlenecks,
compounded by a market with limited purchasing
power and reliance on out-of-pocket payments.

Medical practice has been corrupted by bad
practice, this includes aggressive billing practices,
the push for unnecessary medical procedures,
and a diminishing focus on comprehensive,
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patient-centered care. Moreover, corporations
often impose standardized protocols designed to
maximize revenue rather than enhance the quality
of care.

Physicians and the pharmaceutical industries
have a common interest in advancing medical
knowledge. Nevertheless, the physician’s primary
goalisto promotetheir patient’sinterests, while the
industry’s goal is to promote profitability and uses
allavailabletoolsto promoteits products, which are
not necessarily in line with the patient benefit. The
influence of pharmaceutical companies on medical
practice is widespread, often directing clinical
decisions toward more expensive or branded
medications rather than evidence-based, cost-
effective alternatives. This influence, frequently
termed “Big Pharma” influence, operates through
direct-to-physician marketing, research funding,
and lobbying, often prioritizing profits over patient
safety and public health.

The commodification of health has led to
systemic inequalities, medical monopolies, and
a two-tiered society where only the wealthy get
proper care. To dismantle this system, we must
reject the market-driven model and return to
cooperative, ecosystem-based approaches. Health
is not a product to be bought, it is a foundational
human necessity that must be protected from
corporate exploitation. The commaodification
of health care, the framing of it as a purchasable
good governed by market forces represents one of
the most profound ethical distortions in modern
medicine. Health care cannot and should not be
treated as a commodity because its moral, social,
and relational dimensions fundamentally resist
market logic, yet in the twenty-first century, health
systems around the world increasingly operate
according to market logic. Patients are reframed
as consumers, clinicians as service providers,
and hospitals as profit centers. This trend, the
commodification of health care threatens the
ethical foundations that historically distinguished
medicine from commercial enterprise. Health care
should not be treated as a commodity, because
doing so undermines equity, solidarity, and the
humanistic purpose of healing.

Advertisement is an essential component of
promoting business. Advertising in the medical
field is uniquely difficult because it must balance
high-stakes business goals with strict legal
requirements and the sensitive nature of patient
care. Unlike typical retail marketing, medical

advertising must navigate complex regulatory
landscapes and build deep public trust to be
successful, yet advertisement has become norm in
healthcare. This is because of the availability and
predictability of revenues that come with the rise
of large-scale governmental payment for health
services such as Social Health Authority (SHA) has
opened up profit-making opportunities that did
not previously exist.

The rapid growth of for-profit corporations as
direct providers of health services represents an
appreciable shift on medicine’s business side; An
interesting and largely unrecognized aspect of the
growth of the large proprietary chains of hospitals
that has apparently decreased the amount of direct
physician ownership and entrepreneurial control
of hospitals. Some physicians also have owned
pharmacies, laboratories, and radiology units and
have engaged in specialty referral networks and
self-referral. Although largely accepted by the
public, some of these practices have from time to
time been scrutinized by the profession because
they raise concerns about such matters as conflict
of interest.

Although knowledgeable observers agree that
the growth of the for-profit sector is a development
of major significance, thereis as yet little agreement
and few facts about the meaning and implications
of that growth. Does the development of for-
profit medical care represent a change in the goals
pursued by medical professionals and institutions,
or is it only a change in the methods by which the
traditional goals of service are pursued? Does the
growth in for-profit health care represent a decline
in the ideals that morally anchored a powerful
profession and facilitated necessary patient trust,
or does it embody a more honest acknowledgment
of realities that have always been present?

Treating health care as a commodity has wide-
ranging ethical and social consequences leading
to bad medicine. It leads to inequity of access as
market-based systems distribute care according to
ability to pay, entrenching disparities and excluding
the most vulnerable.  Profit-driven incentives
marginalize essential but less lucrative services
especially palliative care, primary care, and mental
health leading to moral distortion in care.

Practice of medicine as a business leads to
erosion of professional integrity as clinicians
face growing pressures to meet financial targets,
reducing autonomy and compromising the ethos
of patient-centered care. Healthcare as a business
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leads to dehumanization of patients as individuals
are reframed as consumers navigating opaque
billing structures, undermining trust and relational
continuity. When corporate priorities dominate,
communities perceive health institutions as
businesses rather than guardians of public
wellbeing, loose confidence in the care provider.

The future of healthcare as a business is shifting
toward a proactive, technology-driven model
focusing on  wellness, remote care, and data
analytics rather than just treating illness. Key
trends include Al integration, personalized care,
and decentralized services, with a heavy emphasis
on value-based care over volume-based models to
manage costs.

Key words: Healthcare commercialization, Medical
ethics, Healthcare economics, Universal Health
Coverage (UHCQ), Private healthcare sector
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Abstract

Artificial Intelligence (Al) offers transformative
potential for healthcare in Africa by addressing
infrastructure limitations, workforce shortage, and
health disparities. Al-driven tools can enhance
diagnostic accuracy and expand access through
telemedicine, improve public health surveillance,
and optimize resource allocation in low-resource
settings. However, adaptation faces barriers,
includingdatascarcity,skillsgaps,inadequatedigital
infrastructure, nascent regulatory frameworks,
and ethical concerns. This paper examines the
integration of Al into African healthcare systems,

Introduction

Africa’s  healthcare  systems face severe
underfunding, major infrastructure gaps, and
critical shortages of health workers, resultingin high
levels of preventable diseases and catastrophic out-
of-pocket expenditure (1). Progress in workforce
training, local pharmaceutical manufacturing, and
digital health systems has occurred, yet fragmented
financing and urban-rural divides persist (2).

The rapid evolution of Artificial Intelligence (Al)
performing tasks requiring human intelligence,
such as pattern recognition, decision—-making
and language processing, presents opportunities
to modernize health systems (3). In developed
countries, Al supports clinical decision-making,
patient monitoring, and personalized interventions
(4). The United Nations has signaled a need to
change this narrative by bringing stakeholders
together to discuss how medical Al can be used to
deliver critical public services and help achieve the
SDGs in low-and middle-income settings (5).

In Africa, medical Al remains largely pilot-based
due to stagnation stemming from fragmented
donor funding and weak clinical workflow
integration. Early applications in Kenya, Egypt, and
Gambia demonstrated improvements in clinical

analyzing the technological, ethical, and social
impediments to adoption. Ultimately, while Africa
demonstrates robust foundational readiness
through rapid mobile penetration and emerging
pilot success, a full systematic readiness remains
conditional. Coordinated efforts prioritizing
infrastructure investment, capacity building,
ethical frameworks, and context- specific policies
are essential to enable equitable benefits from Al
and strengthen health systems globally.

Key words: Artificial Intelligence (Al), Healthcare
systems, Digital health, equity, Africa

assessments and decision-making among frontline
health workers, highlighting the long-standing
but underutilized potential of Al in low-resource
settings (6).

AsAfricanhealthsystemsfaceincreasingpressure
to modernize, Al offers an opportunity to overcome
structural constraints and build more resilient,
inclusive, and data-driven healthcare systems (7).
Beyond direct patient care, Al can improve supply
chain efficiency, reduce administrative burden,
and support public health preparedness, including
epidemic control, perinatal risk stratification, and
perinatal surveillance to address childhood disease
and malnutrition (8).

The current status of medical Al in Africa

Medical Al in Africa is an emerging field, with
pilot programs concentrated in Kenya, South
Africa, Nigeria, Rwanda, and Ghana. These address
workforce shortages and infrastructure gaps
but are hindered by data scarcity, inadequate
infrastructure, and regulatory frameworks (9).

The rapid advancement of Artificial Intelligence
(Al) is transforming various sectors globally.
A report developed under the Researcher-in-
Residence Program at the International Centre
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of Expertise in Montreal on Artificial Intelligence
(CEIMIA), with the support of the International
Development Research Centre (IDRC), provides
an in-depth analysis of the current state of Al in
healthcare across sub-Saharan Africa (10).

The “State of Al in Healthcare in sub-Saharan
Africa” report documents both progress and
ongoing challenges. Crucially, a clear divide exists
between these experimental applications and
routine, system-level phenomena. Al applications
are already making impacts in areas such as
telemedicine, healthcare operations management,
medical imaging, diagnostics, data-driven
surveillance, and drug discovery by enhancing
clinical decision-making, improving patient
care, and increasing access to quality healthcare
services (11), they remain localized interventions
rather than integrated features of national health
infrastructure.

Consequently, while adaptation is driven by
youthful demographics, mobile penetration,
and growing data science talent, actual system-
level integration remains highly uneven due to
infrastructure and policy disparities.

Applications of MAIl in Africa

Al's versatility enables large-scale analytics and
targeted solutions. Key applications include
diagnostics (e.g., TB, cancer, retinopathy via
imaging), infectious disease tracking, perinatal
health care optimization (supply chains, staffing,
telemedicine), and mental health digital
therapeutics (11).

Logistic innovations, such as Rwanda’s Zip Line
drone deliveries, have overcome geographical
barriers for rural supply access (12). Telehealth
platforms have bridged the gap between patients
and healthcare providers in remote areas, with the
World Health Organization (WHO) highlighting
their potential to surmount geographical barriers
(13,14).

Al technologies have demonstrated powerful
applications in assisting public health authorities
to more effectively monitor, predict, and respond
to disease outbreaks. Forinstance, during the 2014
Ebola outbreak in West Africa, IBM researchers
partnered with local health ministries to deploy
an Al-powered epidemiological modeling system,
incorporating real-time data sources and clinic
reports (15).

However, like many crisis-driven innovations,
this initiative functioned primarily as a temporary,

external intervention: it was not systematically
absorbed into the national public health
infrastructure after the outbreak subsided due to
lack of localized ownership and sustained domestic
funding.

In radiology, Al has shown value in selected
diagnostic applications and has the potential
to improve workflow efficiency, particularly in
reporting (16). In countries like South Africa
and Nigeria, Al technologies are being utilized
to improve diagnostic accuracy and streamline
patient care. Al-powered telemedicine platforms
are emerging in rural areas, enabling patients to
access healthcare services remotely, reducing the
strain on medical facilities (17).

However, Al utilization in medical imaging
in Low- and Middle-Income Countries (LMIC) is
hindered by challenges, such as shortages of
trained radiologists (18). Al is being used across
the continent to improve diagnosis accuracy,
streamline clinical workflows, and enhance patient
care from dataset management in Morocco and
genomic analysis in South Africa, to medical
image analysis in Ghana and COVID-19 tracking in
Ethiopia (19).

Al technologies have shown tremendous
promise in improving diagnostic accuracy and
disease management in the African healthcare
setting. Astudy conductedinNigeriademonstrated
the effectiveness of Al-powered diagnostic tools
in detecting diseases such as malaria with high
precision (20).

However, one of the key challenges in many
remote African healthcare settings is limited
access to skilled radiologists and sonographers,
particularly for ultrasound diagnostics. This
shortage affects the timely diagnosis and treatment
of various conditions. Al has immense potential to
improve diagnostic imaging, addressing staffing
shortages and offering targeted solutions to LMICS
(21).

Real-world deployment introduces profound
clinical risks. Since most imaging models utilize
non-African training datasets, data biases cause
performance drops outside research settings.
In resource-constrained environments, false
negatives delay life-saving interventions for
maternal haemorrhages or advanced tumours,
while false positives trigger inappropriate clinical
decisions that overwhelm overextended local
facilities.
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Al regulation in Africa: Need for a clear
legal framework

Globally, the regulation of Al remains fragmented,
with  countries developing  sector-specific
governance frameworks, including healthcare
(22). While some rely on adjacent frameworks, the
European Union has also taken a pioneering step
by enacting the EU Al Act.

In Africa, the Al regulatory landscape is nascent;
a study covering 12 countries, including Nigeria,
South Africa, and Kenya, found no specific Al
legislation, with Al adoption guided by related
frameworks like data protection and intellectual
property (23).

Nevertheless, there is a growing need for Al-
focused regulations. For instance, in Nigeria,
existing laws like the National Health Act,
Cybercrimes Act, and National Data Protection
Act provide baseline oversight, but a report
indicates that a draft on national Al policy is
forthcoming. While South Africa is relatively
delayed in Al governance, Kenya has introduced
a bill to establish the Kenya Robotics and Artificial
Intelligence Society (24,25).

WHO stresses transparency and documentation
to build trust in Al systems among developers,
manufacturers, and end-users. To achieve this,
WHO recommends lifecycle documentation (26).
This approach helps prevent data biases and
manipulation. Further, the WHO advises a life cycle
risk management. Based on the WHO'’s key regulatory
considerations, it's clear that a comprehensive
legal framework for Al is essential in Africa, where
healthcare systems face unique challenges.

While there is considerable optimism
surrounding the use of Al in healthcare, several
significant ethical concerns arise. These include
the risk of Al making erroneous decisions,
accountability validations, and the potential to
inherit bias in the data used to train Al systems.
Other concerns involve data privacy, trust, social
impact, dignity, workforce displacement, and the
possibility of Al being misused.

Legal liability is another issue that requires
clarification. An area of particular concernis liability
attribution when patient safety is compromised
owingtothe use of Alin patient care and treatment.
The use of Al algorithms in healthcare, which rely
on large amounts of patient data for training and
decision-making, highlights the need for data
governance. Without such regulations, there’s a
risk of sensitive medical information being misused
or accessed without authorization.

Developing MAI framework in LMICS

A key challenge is infrastructural inadequacy.
Essential components like reliable electricity,
internet access, and modern computing systems
are necessary for effective Al implementation, yet
many healthcare facilities in Africa are hampered by
structural deficits. This technological gap inhibits
the scalability and sustainability of Al solutions,
particularly in rural and underserved areas. Many
African nations operate under tight healthcare
budgets, and prioritizing investments in advanced
technology may be challenging when immediate
needs like essential medicines and workforce
training take precedence.

The lack of skilled professionals is another
significant challenge. Effective Al adoption requires
trained individuals such as data scientists, health
informaticians, and clinicians adept in digital
technologies.

However, Africa experiences a shortage of
healthcare workers, with even fewer skilled in Al
and machine learning. Without robust capacity-
building initiatives, the disparity between
technological advancements and practical
implementation is likely to persist. The challenges
in assessing bias in Al algorithms are exacerbated
by algorithmic opacity.

Building a strong digital infrastructure is
the foundation of Al governance. This entails
making investments in data centers, cloud
computing infrastructure, and high-speed
internet connectivity. Access to Al technologies
requires connectivity, especially in poor and
rural areas where digital divides are common.
To ensure that all citizens may profit from the
digital economy, governments must prioritize
telecommunications investments. Education
and training initiatives are essential for creating
a workforce with the necessary skills to use Al
To promote an understanding of Al principles
and applications, Africa must use Al literacy
pipelines, from primary schools to universities.
Vocational training and online courses in data
science, machine learning, and programming
can equip individuals with the necessary skills to
engage with Al technologies.

Challenges and opportunities

The growth of Artificial Intelligence (Al) presents
both opportunities and challenges for developing
countries. Al technologies thrive on large
datasets for training and optimization, yet many
countries lack the data infrastructure. Additionally,
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concerns about data governance further restrict
the availability of quality datasets. Furthermore,
computational resources required for Al
applications, such as cloud computing platforms,
can be cost-prohibitive in developing countries.

Al poses governance risks in developing
countries, where regulatory capacity remains
limited. Without adequate oversight, Al
systems may exacerbate inequality and bias,
disproportionately affecting marginalized
populations.

In Africa, Al algorithms trained on historical data
may perpetuate bias, making algorithmic fairness a
critical concern.Legal guidelines can address this by
establishing minimum standards for data quality,
technical capacity, digital inclusion, trust, and
data governance. Al technologies introduce risks,
including inequality, discrimination, and opacity,
particularly in healthcare, where ethical concerns
necessitate safeguards for privacy, security, and
patient safety. Risk-proportionate oversight is
therefore essential to balance innovation with
precaution.

To overcome these challenges, infrastructure
strengthening, particularly in electricity and
internet access, is required to support data-driven
and automated patient care processes.

Arequirementexistsfor Almodelstobegoverned
under a comprehensive legal and regulatory
framework to meet the public health system needs
of Low and Middle-Income Countries (LMICs).
Ethical concerns include safeguarding privacy,
patient-centered care, and guaranteeing equitable
access to Al technologies, must be addressed.

Hardware costs constrain Al adoption, as high

-performance computing remains financially
unsustainable due to underfunded healthcare
systems. Persistent policy gaps in health

governance and regulatory lag further hinder
digital health transformation in many sub-Saharan
African countries.

Conclusion

While meaningful advances have been achieved,
greater cross-sectional coordination is required
to realize the benefits of Al and digital health
technologies in Africa. Government leadership and
sustained financing, alongside partnerships with
international actors, are essential to strengthen
primary care infrastructure, expand telehealth
networks, and improve access to medicines in
undeserved regions.

The integration of Al in sub-Saharan African
health systems shows promise, with adoption
varying by national context. Applications in
diagnostics, treatments, and health systems
operations address resource and access
constraints, including mobile diagnostics, malaria
predictions, and precision medicine. However,
infrastructural constraints, privacy risks, and skill
gaps continue to limit progress. Addressing these
challenges is essential for responsible deployment
and a systematic shift in healthcare delivery.

Sustainable health system improvement will
depend on technology adoption, community-
based intervention, and improved service
access. Infrastructure deficits and inequalities
must be addressed, and coordinated stakeholder
engagement is required to prioritize Al and
digital health. Establishing comprehensive
Al policy frameworks is essential to guide
responsible development and regulation, align
innovation with public health priorities, and
protect patient rights. In line with the World
Health Organization guidance, African countries
should collaborate, strengthen public private
partnership, and develop conformity and
certification mechanisms to ensure safe and
effective Al innovation.
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Abstract most frequently used online platforms. In bivariate
analyses, internet use was significantly associated
with age and employment status. However,
employment status demonstrated perfect
prediction in logistic regression and was excluded
from the adjusted model; after adjustment for age,
sex, and education level, no variables remained
statistically significant.

Conclusions: High levels of smartphone
ownership and internet use among adolescents
and young people receiving ART indicate that
the digital infrastructure needed to support
mobile health interventions is largely in
place. However, affordability constraints and
phone sharing highlight important design
considerations to ensure equitable and
confidential digital engagement. These findings
provide critical feasibility evidence to guide the
development and implementation of digital
health interventions and informed the design
of a randomized trial evaluating a digital patient
portal to improve engagement and treatment
outcomes among adolescents and young people
living with HIV.

Background: Adolescents and Young Persons
(AYP) living with HIV often experience poorer
treatment engagement and viral suppression than
adults. During implementation of a large-scale
Antiretroviral Therapy (ART) program in Kiambu
and Kirinyaga counties in Kenya, these gaps
prompted exploration of digital health approaches
to improve engagement.

Objective: This survey assessed smartphone
ownership and internet use among AYP receiving
ART in Kiambu County to determine whether
digital access levels were sufficient to support a
planned patient portal trial.

Methods: A descriptive cross-sectional study was
conducted during psychosocial support group
sessions at six high-volume public health facilities.
Structured questionnaires collected information
on smartphone ownership, internet access, and
patterns of digital use. Associations between
internet use and demographic or socioeconomic
factors were examined using Fisher's exact tests
and multivariable logistic regression.

Results: Of 121 respondents, 97 participants
aged 15-24 years were eligible for analysis.
Smartphone ownership was 84%, and 76% (74/97)
reported current internet use, primarily through
smartphones. WhatsApp and Facebook were the

Key words: HIV care engagement, Mobile health
(mHealth), Adolescents and young adults, Digital
patient portal, Kenya

Introduction Integration Strengthening and Sustainability
Project), implemented by the University of Nairobi

During the five-year implementation of the UoN- in collaboration with the County governments

CRISS Plus Project (Central Kenya Response
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of Kiambu and Kirinyaga (1), programmatic
experience suggested ongoing challenges in
the engagement of Adolescents and Young
Persons (AYP) despite overall improvements in
HIV treatment coverage. These implementation
insights informed the conceptualization of digital
health tools as a potential strategy to address
identified barriers.

As of September 30, 2021, routine program
monitoring data indicated that the project had
reached 38,079 individuals with ART, including
3,459 AYP, across 78 public health facilities. Despite
substantial investments, engaging young people
remained challenging. Program monitoring
indicated an 88% viral suppression rate among
AYP, below the UNAIDS 95% viral suppression
target for populations on ART (2). Enrollment in
Operation Triple Zero (OTZ) - a structured, peer-led
adherence support initiative designed to achieve
zero missed appointments, zero missed doses,
and zero unsuppressed viral load reached 79% of
eligible AYP, approaching the programmatic goal
of universal OTZ coverage among adolescents in
care. However, only 15% of AYP enrolled in OTZ
participated in virtual support groups, substantially
lower than expected for a digitally connected age
group, highlighting a persistent gap in digital
engagement despite relatively strong uptake of
facility-based adherence support (2-4).

The evolving use of digital technology among
youth provided an opportunity to re-imagine
engagement strategies within routine HIV care. This
led to the conceptualization of the Patient Health
Portal (PHP) intervention and the subsequent
design of a Randomized Controlled Trial (RCT) (5).

As part of the structured preparatory phase
preceding the RCT, two complementary
feasibility assessments were conducted to inform
trial implementation. The first examined user
preferences for portal features and demonstrated
high digital readiness and strong interest in
appointment scheduling, test result access,
and wellness tools (6). The second assessment,
reported in this paper, focused specifically on
smartphone ownership and internet use patterns
as indicators of technological feasibility for the
proposed intervention.

Previous studies have shown that access to
smartphones and internet connectivity among
adolescents and young adults is influenced by
demographic and socioeconomic factors such
as age, educational attainment, employment or

income status, and gender. These determinants
are well described in digital divide and technology
adoption literature (7-11).

Objectives

This  preliminary, implementation-embedded
study aimed to assess smartphone ownership
and internet usage patterns among adolescents
and young persons aged 15-24 years enrolled in a
comprehensive ART program in Kenya.

The primary objective was to determine whether
prevailing levels of digital access were sufficient
to support implementation of the planned PHP
randomized controlled trial.

A secondary objective was to identify potential
barriers and facilitators influencing the adoption
and utilization of digital health platforms within
this population.

Materials and methods

Study design

We conducted a descriptive cross-sectional survey
to assess digital access among Adolescents and
Young Persons (AYP) enrolled in HIV care.

Setting

The survey was undertaken in August 2021 during
scheduled holiday Psychosocial Support Group
(PSSG) meetings at six high-volume public health
facilities in Kiambu County, Kenya. Facilities were
purposively selected because of their large patient
loads and their central role in Antiretroviral Therapy
(ART) service delivery within the county program.
Psychosocial support group meetings provided
an efficient and appropriate platform to reach
adolescents and young people actively engaged in
HIV care, as these sessions routinely convene large
numbers of patients for structured peer-support
and health education activities.

Participants

Eligible participants were adolescents and young
persons aged 15-24 years who were currently
enrolled in ART care at the participating facilities
and attending PSSG meetings. Written informed
consent was obtained from all participants; for
those younger than 18 years, caregiver consent
was additionally obtained.

Data sources and measurement

Data were collected using a structured, pre-tested
questionnaire developed in-house to capture
indicators of digital access and use. The tool
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was piloted among a small sample of AYP in a
comparable setting to ensure clarity and validity.
Questionnaires were completed individually
following a brief explanation of the survey
items to ensure consistent interpretation across
participants.

Variables

The primary outcomes were smartphone
ownership and internet usage patterns. Predictor
variablesincluded age, educational attainment,and
employment status, while potential confounders
such as sex and facility type were also recorded.

Bias

Standardized data collection procedures were
implemented across all sites to minimize
information bias. A uniform questionnaire was
used, and facilitators were oriented on the study
objectives and survey administration procedures
prior to data collection to ensure consistent
facilitation and recording of responses during
PSSG meetings.

Study size

Sample size estimation followed Cochran’s formula
for cross-sectional studies (Z =1.96, p = 0.5, e =
0.1) [12], yielding a minimum of 93 participants
after applying finite population correction for the
estimated 2,647 Adolescents and Young Persons
(AYP) enrolled in ART across the participating
facilities. Within the purposively selected high-
volume facilities, participants were recruited
during scheduled PSSG meetings. Adolescents and
young persons aged 15-24 years who were present
at the meetings and met the eligibility criteria were
invited to participate in the survey. All eligible
attendees who provided informed consent were
included until the survey period ended.

The survey achieved 121 responses, of which
97 met the age eligibility criteria (15-24 years) and
were included in the final analysis, exceeding the
minimum sample size requirement. This survey was
conducted in Kiambu County only, whereas the
portal preferences study (3) included both Kiambu
and Kirinyaga counties. As a result, the present
analysis yielded 121 respondents (97 eligible)
compared to 163 participants in the preferences
study.

Statistical methods

Data were entered, cleaned, and analyzed using
Stata version 13 (StataCorp LLC, College Station,
TX, USA) (13). Descriptive statistics summarized
participant characteristics, smartphone

ownership, and internet use. Missing responses
were handled using an available-case analysis,
whereby participants with incomplete responses
were excluded only from analyses involving the
specific variable with missing data.

Associations between internet use and
sociodemographic predictors (age, education,
employment) were first assessed using Fisher’s
exact tests due to small cell counts. Multivariable
logistic regression was then applied to identify
independent predictors of internet use, with
results presented as Adjusted Odds Ratios (AORs)
and 95% Confidence Intervals (Cls). Variables
exhibiting perfect prediction were excluded
from the final regression model to ensure model
stability. Statistical significance was defined at p <
0.05.

Ethical considerations

This survey was conducted as part of a broader
quality improvement and implementation science
initiative within the UoN-CRISS Plus project
supported through the U.S. President’s Emergency
Plan for AIDS Relief (PEPFAR). Programmatic
monitoring and implementation science activities
within CDC-supported PEPFAR projects operate
under established scientific and ethical oversight
frameworks.

The broader Patient Health Portal (PHP)
randomized controlled trial associated with
this work received ethical approval from the
AMREF Health Africa Ethics and Scientific Review
Committee (Ref: ESRC P1164/2022).

All procedures complied with national ethical
standards and conformed to the principles of the
Declaration of Helsinki. Written informed consent
was obtained from all participants aged 18-24
years, while assent with parental or guardian
consent was secured for those aged 15-17 years.
Participation was voluntary, and individuals were
free to decline or withdraw without penalty or
effect on their care. Data were anonymized at the
point of collection and securely stored.

Results

Initially, 121 adolescents and young adults
participated in the focus group discussions. After
preliminary screening for eligibility, 24 individuals
were excluded because they did not meet the
age criteria specified for the study. A total of 97
adolescents and young people aged 15-24 years
receiving antiretroviral therapy were included in
the analysis.
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The study population had a median age of 18.0
years (range: 15-24), with an approximately equal
sex distribution (50.5% female). A total of 10.5% of
participants were pregnant mothers enrolled in
the Prevention of Mother-to-Child Transmission
(PMTCT) program. Most participants had attained

at least secondary education (57.1%), with a
smaller proportion having primary education
(26.4%) or post-secondary training (16.5%). The
majority were students (63.9%), while others were
unemployed (18.6%) or engaged in casual, self-, or
formal employment (Table 1).

Table 1: Baseline characteristics of study participants (n=97)

Variable

n (%) or Mean (SD)

1. Sex (Female) 50.5%
2. Age Years (mean, SD) 18.6(2.76)
Median 18.0
Range 15-24
3. Clinic type Comprehensive Care Centre 89.7%
PMTCT 10.5%
4. Education type Primary 26.4%
Secondary 57.1%
College diploma 12.1%
Undergraduate 4.4%
5. Occupation Student 63.9%
Jobless 18.6%
Casual 8.1%
Self employed 5.8%
Employed (formal) 3.5%

Of the surveyed participants, 76% (74/97)
reported currently using the internet, with
60% (37/62) indicating that they had accessed
the internet the day prior to the survey. The
predominant location for internet access was the
home (93%), followed by the clinic and cybercafés,

as detailed in Table 2. Social media platforms,
particularly WhatsApp (83%) and Facebook (79%),
were the most frequently used online platforms
among participants (Table 2). Nearly all internet
users (94%) accessed the internet primarily
through smartphones.

Table 2: Internet access and use characteristics among adolescents and young persons receiving ART

(n=97)
Variable n/N (%)
Internet access

Currently use the internet 74/97 (76%)

Used the internet the day prior
If not currently using, ever used the internet

Reasons for stopping internet use

37/62 (60%)

12/20 (60%)
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Lost phone
Cannot afford bundles
Other reasons
Primary device used to access the internet
Smartphone
Tablet
Desktop
Place where internet is mostly used

Home

Cybercafé
School
Clinic
Primary purpose of internet use
Connect with friends/family
Learning
Entertainment
Business/work
Other
Online platforms used
WhatsApp
Facebook
TikTok
Instagram
Twitter
Telegram

Signal

6/10 (60%)
1/10 (10%)

3/10 (30%)

61/65 (94%)
1/65 (2%)

2/65 (3%)

62/67 (93%)

22/47 (47%)
13/32 (41%)

27/47 (57%)

24/65 (37%)

16/65 (25%)

10/65 (15%)
4/65 (6%)

11/65 (17%)

34/41 (83%)
33/42 (79%)
19/38 (50%)
15/42 (36%)
6/44 (14%)
4/51 (8%)

3/52 (6%)

Smartphone ownership was widespread within
the study population. Eighty-one percent of
participants (57/70) reported owning a mobile
phone (Table 3). Among those with access to

smartphones, ownership was concentrated among
lower-cost Android brands such as Tecno, Infinix,

and Itel (Figure 1).
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Figure 1: Distribution of smartphone ownership by brand among adolescents and young persons on Anti-
Retroviral Therapy (n=59)

35%
31%
30%
25%
S 20%
o
9 16%
15%
10% 10%
10% 9% 9%
5% 3%
2% 2% 2% 2% 2% 2% 2%
0% HE B 5 B §E =B =
Tecno Itel Infinix Huawei Samsung Neon Nokia  Oppo Enes Mpra Redmi  Tesla llefone Vodafone

Smartphone brands

Internet connectivity patterns and costs are  participants reported purchasing data bundles
summarized in Table 3. Half of the respondents  themselves (61.6%), although approximately one-
(50%) reported spending less than KES 100 (USD third (32.9%) relied on parents or guardians.
0.0077) per week on internet data bundles. Most

Table 3: Mobile phone access, internet service provider, and data bundle expenditure among adolescents
and young persons receiving ART

Variable n/N (%)

Phone access
Own a mobile phone 57/70 (81.4%)
Phone sharing (among those sharing phones)
1-2 persons 38/41 (92.7%)
3 or more persons 3/41 (7.3%)

Internet service provider

Safaricom 44/58 (75.9%)
Airtel 11/58 (19.0%)
Telkom 2/58 (3.5%)

Weekly expenditure on internet bundles (KES)*
0-100 35/70 (50%)

101-200 18/70 (25.7%)
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201-500
501-1000
Who purchases internet bundles?
Self
Parent/guardian

Other

15/70 (21.4%)

2/70 (2.9%)

45/73 (61.6%)
24/73 (32.9%)

4/73 (5.5%)

*1 KES = USD 0.0077

Bivariate analyses using Fisher's exact test
demonstrated significant associations between
internet use and age (p = 0.008) and employment
status (p = 0.035). All employed participants
reported internet use, resulting in perfect
prediction in logistic regression; therefore
employment status could not be included in

the multivariable model. In adjusted analysis
including age, sex, and education level, none of
the variables remained statistically significant
(Table 4). The lack of statistically significant
associations in the adjusted model likely reflects
limited statistical power and sparse cell counts in
this relatively small sample.

Table 4: Factors associated with internet use among adolescents and young people on ART (n = 97)

Variable Bivariate P-value (Fisher’s exact) Adjusted OR (95% ClI) P-value
Age group (years)

15-19 (ref) 1.0

20-24 0.008 1.93 (0.36-10.45) 0.447
Sex

Female (ref) 1.0

Male 0.337 2.27 (0.69-7.44) 0.177
Education level

Post-primary (ref) 1.0

Primary 0.070 2.41(0.63-9.31) 0.201
Employment status

Unemployed (ref) — —

Employed 0.035 Not estimablet —

tAll employed participants reported internet use, resulting in perfect prediction in logistic
regression; therefore employment status was excluded from the multivariable model.
Abbreviations: OR = Odds Ratio; Cl = Confidence Interval
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Discussion

This survey provides timely evidence on digital
access among adolescents and young persons
living with HIV in Kiambu County. The study set
out to assess smartphone ownership and internet
usage, determine whether access levels were
sufficient to support the Patient Health Portal
(PHP) trial, and identify barriers and facilitators to
adoption of digital health tools.

The findings demonstrate high levels of
smartphone ownership (84%) and regular internet
use (76%) among AYP aged 15-24 years. Nearly
all participants accessed the internet primarily
via smartphones, consistent with global trends
in youth digital access (7,11). Compared with an
earlier Nairobi-based study conducted between
2017 and 2018 that reported 48% smartphone
ownership among a similar population (14), our
findings suggest a substantial increase in mobile
connectivity among Kenyan youth over the past
several years. This increase aligns with national
data showing internet penetration rising from
97.8% in 2017/18 to 131% in 2021/22 (15,16).
These data confirm that most AYP in HIV care now
have the digital infrastructure necessary to support
mobile health interventions.

In bivariate analyses, internet use was
significantly associated with age and employment
status, and showed a borderline association
with education. Older adolescents and young
adults were more likely to be digitally connected,
reflecting both greater autonomy and financial
capacity to purchase data bundles. These
associations are consistent with global evidence
that socioeconomic status and life stage influence
digital access (17-19). However, employment
status demonstrated perfect prediction in logistic
regression, as all employed participants reported
internet use, and therefore could not be included
in the multivariable model. After adjustment for
age, sex, and education level, none of the variables
remained statistically significant. This attenuation
ofassociationslikely reflectsthe modestsamplessize
and sparse cell counts in several categories, which
limited statistical power to detect independent
predictors.

Nevertheless, the pattern observed suggests
that younger adolescents may face greater barriers
to digital connectivity and should be specifically
considered when designing digital health
interventions.

A number of barriers and enablers emerged.
Economic constraints were a clear barrier: nearly

half of participants reported spending less than
KES 100 (USD 0.0077) per week on data, raising
concerns about affordability and sustainability of
digital health interventions without supportive
measures. While most participants purchased
their own bundles (61.6%), about one-third relied
on parents or guardians, suggesting both limited
autonomy for some and potential opportunities
to involve caregivers in supporting digital
engagement. Safaricom’s dominance as the
internet service provider, reported by over three-
quarters of participants, illustrates both an enabler
(network reliability) and a risk (monopoly pricing).

Phone ownership was high, but phone sharing
among those without personal devices may
compromise privacy and confidentiality, which
are critical in HIV care where stigma remains a
concern. Affordable smartphone brands such as
Tecno, Infinix, and Itel predominated, suggesting
that interventions must be optimized for low- to
mid-range devices with limited capacity (20,21).
Conversely, high levels of social media use,
especially WhatsApp and Facebook, represent a
powerful enabler: AYP are already accustomed to
mobile communication platforms, which can be
leveraged for health engagement.

Taken together, these findings suggest
that feasibility for the PHP trial is strong. High
smartphone penetration and internet use provide
the baseline infrastructure needed to implement
a digital health portal (22). However, economic
barriers highlight the importance of incorporating
low-bandwidth designs and potentially offering
subsidized data bundles, as is being piloted in
the PHP trial. Phone sharing further underscores
the need for attention to privacy features in
portal design. By identifying groups that may face
greater barriers to digital connectivity, particularly
younger adolescents, the study highlights the
importance of ensuring that digital interventions
do not inadvertently exclude those with more
limited access (23-30).

This paper is part of a programmatic sequence
of studies on digital health interventions for
AYP living with HIV. The PHP trial design has
been described in a published protocol (5),
and a companion study on user preferences (6)
reported high digital readiness and demand for
functions such as appointment scheduling, test
result access, and wellness tools. Together, the
preferences study and the current feasibility
survey provide complementary evidence: one
establishes acceptability, while the other confirms
feasibility of access. These preparatory studies
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directly informed the design of the ongoing PHP
trial, which assessed the impact of a digital health
portal on patient activation, engagement, and
viral suppression outcomes. Since completion of
these preparatory surveys, the PHP trial itself has
been implemented and data collection concluded,
with results currently under analysis and a
manuscript in preparation. This sequence reflects
a phased approach to digital health research, in
which feasibility and acceptability assessments
inform subsequent trial design and strengthen
the interpretation of outcomes, consistent with
guidance from the World Health Organization and
established frameworks for evaluating complex
interventions (31).

A key strength of this study is that it was
conducted within routine psychosocial support
group sessions, allowing efficient recruitment and
minimizing disruption to care. It also achieved
a sample size exceeding the minimum required
by formal calculation, enhancing confidence in
the robustness of findings. Furthermore, it was
conducted alongside the preferences study,
allowing triangulation of results.

Study limitations

Beyond describing patterns of digital access, this
study demonstrates the importance of feasibility
assessments in the development of digital health
interventions. By identifying real- world access
patterns and barriers before trial implementation,
such studies strengthen the design, relevance,
and scalability of digital health trials. The findings
directly informed the development of the Patient
Health Portal (PHP) trial and provide practical
guidance for future digital health programs
targeting adolescents and young people living with
HIV in similar resource- limited settings. As digital
connectivity continues to expand across sub-
Saharan Africa, understanding patterns of access
among vulnerable populations will be essential to
ensuring that digital health innovations reduce,
rather than widen, existing health inequities.
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Abstract

Background: The COVID-19 epidemic caused
substantial disruptionsin healthcare administration
and service delivery worldwide, including Nigeria.
In the aftermath, healthcare systems continue to
face operational, workforce, and service delivery
problems.

Objectives: The purpose of this study was to
examine the post-COVID-19 impact on hospital
management and service delivery in Nigeria.
Methods: A cross-sectional study surveyed
394 healthcare professionals using an online
questionnaire. Sample size was determined using
the Leslie Kish formula. Data were analysed with
IBM SPSS version 27. Descriptive statistics were
obtained, and Pearson’s chi-square test determined
the relationship between healthcare facility type
and post-COVID-19 effects.

Results: The majority of respondents (79.7%) stated
that the post-COVID-19 period negatively impacted

Introduction

The COVID-19 outbreak has created an
extraordinary challenge for healthcare personnel
globally, and significantly impacted healthcare
organisations (1). Simultaneously, as health-
care systems continue to be overburdened,
governments are obliged to take drastic measures,
such as reallocating resources from vaccination
programmes to the COVID-19 response (2). These
include long work shifts, work overload, severe
safety instructions and measures, the constant
need for concentration and supervision, a lack of

healthcare facility capacity, while 75.6% identified
negative effects on healthcare administration and
service delivery. Physical obstacles were reported
by 90.1%, psychological challenges by 93.9%,
and disruptions in routine healthcare services by
80.2%. Mitigation methods were implemented by
64.5% of organisations, with the majority (83.8%)
deemed beneficial. Significant connections were
found between healthcare institution type and
post-COVID-19 consequences (p<0.001).
Conclusion: The post-COVID-19 pandemic
has had a significant detrimental impact on
hospital administration and service delivery in
Nigeria, highlighting the importance of system
strengthening and resilience-building efforts.

Key words: Post COVID-19 pandemic, Healthcare
administration, Healthcare services delivery,
Nigeria

protective equipment, limited social contact, and
the requirement to perform tasks for which many
specialists are unprepared (3). The COVID-19
epidemic has significantly affected the global
healthcare sector, including Nigeria. The spike
of COVID-19 cases has overburdened Nigeria’s
healthcare infrastructure, putting pressure on
resources like beds, ventilators, and Personal
Protective Equipment (PPE) (4).

Hospitals struggled to manage the inflow
of patients, which led to congestion and
impaired patient care (5). To meet the needs of
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the pandemic, Nigerian hospitals reorganised
their operations significantly (6). This includes
the creation of specialist COVID-19 treatment
facilities, isolation wards, and triage procedures to
distinguish suspected cases from other patients
(7). Additionally, scheduled operations and non-
emergency health requirements were postponed,
prioritising COVID-19 care (8). The pandemic has
accelerated the adoption of telemedicine and
digital health solutionsin Nigeria (9). The pandemic
had a major impact on Nigeria's healthcare
workforce as the high-stress workplace and danger
of infection resulted in increased workloads,
burnout, and psychological discomfort among
healthcare personnel (10). Hospitals in Nigeria
faced financial issues aggravated by the outbreak
(11). Revenue losses from cancelled treatments,
as well as higher spending on PPE and medical
supplies, put a burden on hospital budgets (12).
The slump in the economy caused by lockdown
measures also hampered patients’ capacity
of paying for healthcare services, increasing
dependency on public healthcare institutions
(13). Addressing the pandemic’s issues demands a
diversified approach that includes investments in
healthcare infrastructure, system strengthening,
and support for healthcare professionals (14).

This study is timely because it sheds light on
the tremendous impact of the post-COVID-19
pandemic on hospital administration and service
delivery in Nigeria. With the continuing global
epidemic and the risk of future public health
disasters, knowing the consequences is critical
for healthcare readiness and response. The report
emphasises the burden on healthcare resources,
disruptions to regular services, and the obstacles
experienced by healthcare staff. It emphasises the
significance of adjusting healthcare systems to
ensure their resilience in the face of unforeseen
circumstances, eventually providing us a timely
guide fordecision-makers and healthcare providers
as they traverse these challenging times.

Materials and methods

Study location

This research focuses on Nigeria, a country located
in West Africa with a diverse population of over 200
million people. Nigeria was chosen as the study
locationduetoitsunique healthcarechallengesand
the major effect of the post COVID-19 pandemicon
its healthcare administration and services delivery.
The country’s healthcare infrastructure is a mix of
public and private institutions, with considerable

variations in healthcare administration and service
delivery between urban and rural areas. Each state
has its own healthcare system, which contributes
to a complex national healthcare landscape. The
healthcare infrastructure in Nigeria includes a three
- tiered system: primary, secondary, and tertiary
healthcare facilities. Primary healthcare centres
are the first point of contact for most citizens,
providing essential services and preventative care.
Secondary facilities, including general hospitals,
offer more specialized services, while tertiary
institutions, such as teaching hospitals, provide
advanced medical care and training.

The post COVID-19 pandemic has posed
enormous hurdles for Nigeria’s healthcare sector.
The strain on resources, disruption of routine
services, and the need for rapid adaptation have
highlighted both the strengths and weaknesses of
the existing healthcare infrastructure. This study
investigates these impacts in detail, focusing on
how healthcare administration and service delivery
have been affected across different regions and
levels of care.

Study population

The target population comprises of medical and
healthcare workers across all the three tiers of
medical and healthcare settings in Nigeria. This
population is chosen based on the research
objectives. This group is essential for obtaining
meaningful insights into the study’s key variables
as they are responsible for medical and healthcare
administration and services deliveries before,
during, and after the outbreak of COVID-19
pandemic across all the states and regions in
Nigeria.

Study design

The research adopted a cross sectional
descriptive study design. This design was selected
for its appropriateness in addressing the research
questions and achieving the study’s objectives. A
cross — sectional descriptive study design approach
was employed to ensure a comprehensive analysis.

Sample size determination and sampling
methods

The sample size for this study was calculated using
Leslie Kish formula to obtain the sufficient sample
size. The formula applied is given as: n = Z*xpg/e’.
Where;

n = Required sample size.

Z = Z-score corresponding to desired confidence
interval (1.96)
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p = Estimated proportion of the attribute present
in the population (0.5)

e = Margin error (0.05)

q=1-p(0.5)

After adjusting for a 10% non - response
rate, the final sample was 394. Therefore, a total
of questionnaires were administered to 394.
The sample size comprises of 394 participants
from across different tiers of healthcare settings
in Nigeria. Sampling of the participants was
conducted through a simple random sampling
method.

Data collection and analysis

Data was collected using an online questionnaire
for data collection from the population to be
studied. The questionnaire was pretested among
16 healthcare workers in a nearby facility, leading
to minor revisions. Data was analysed using
IBM SPSS Version 27 Software. Descriptive and
inferential statistical methods was applied to
draw meaningful conclusions from the collected
data. The Pearson chi-square test was used to
analyse the association between healthcare
facility type and the impact on administration
and service delivery. Statistical significance was
setat p < 0.05.

Table 1: Socio-demographic information (n = 394)

Inclusion and exclusion criteria

Inclusion criteria: Medical and healthcare workers
included doctors, nurses,community health workers,
health records and information managers, medical
laboratory scientists, pharmacists, public health
workers, health educators, dentists, healthcare
assistants, nutritionists and dieticians, radiologists,
and healthcare administrators, among others.

Exclusion criteria: Participants who do not match the
conditions listed above were excluded, including
students non-medical and non-healthcare
personnel.

Results

The study involved a total of 394 healthcare
workers. Table 1 shows that the majority of
respondents (38.1%) were between the ages of
26 and 35 years, with an average age category
score of 2.42 + 1.12. Females accounted for 54.1%
of participants. Forty three point nine percent
earned N111,000 (82 USD) or more. Public health
workers and health educators made up the
largest professional category (20.1%), while 36.3%
of respondents worked in primary healthcare
facilities. The majority of participants (32.2%) had
one to five years of professional experience.

Variables Frequency (%)
Age (years)
18-25 86 21.8
26-35 150 38.1
36 -45 79 20.1
46 - 55 63 16.0
56 years and above 16 4.1
Mean + Std Dev.= 2.424 +1.117
Sex
Male 181 45.9
Female 213 54.1
Level of income (Shs)
30,000-50,000 16 4.1
51,000-70,000 56 14.2
71,000-90,000 64 16.2
91,000-110,000 85 21.6
111,000 and above 173 439
Role in healthcare administration and services delivery
Medical doctor/Physician 32 8.1
Nurse/Midwife 24 6.1
Hospital/Healthcare administrator and manager 23 6.1
Community health workers 56 14.2
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Dentist/Technician 24 6.1
Medical laboratory scientist/Technician 40 10.2
Pharmacist/Technician 16 4.1
Nutritionist/Dietician 24 6.1
Medical and health records and information 46 11.7
Scientist/Technician physiotherapist/Radiologist 15 3.8
Psychologist/Counsellor 14 3.6
Public health workers/Health educator 79 20.1
Experience in healthcare (years)
Less than 1 year 64 16.2
1-5 127 32.2
6-10 110 27.9
11-15 31 7.9
More than 15 62 15.7
Healthcare facility type
Hospital (General, Specialist, Teaching) 119 30.2
Primary Healthcare Centre 143 36.3
Private hospital/Clinic 85 21.6
Non-Governmental/Non-Profit Organization 47 11.9

As shown in Table 2, the majority of respondents  unfavourable effects on healthcare administration
(79.7%) stated that the post-COVID-19 pandemic  and delivery. Over three-quarters of respondents
had a negative impact on the overall capacity  (77.7%) said that resource allocation, quality of
of healthcare facilities. Similarly, 75.6% reported  care, and logistics had been negatively impacted.

Table 2: Impact of post COVID-19 pandemic on healthcare administration and services delivery (n=394)

How has the post COVID-19 pandemic affected the overall capacity of healthcare facility?

Positively affected 48 12.2
Negatively affected 314 79.7
Neither positively nor negatively affected 32 8.1

Total 394 100

How has post COVID-19 pandemic affected the overall healthcare administration and services delivery?

Positively affected 72 18.3
Negatively affected 298 75.6
Neither positively nor negatively affected 24 6.1

Total 394 100

The efficiency and effectiveness of healthcare administration and services delivery (e.g. resources
allocation, quality of care, financial planning, logistics) have been impacted by the post COVID-19
pandemic?

Yes 306 77.7
No 64 16.2
I don’t know 24 6.1

Total 394 100
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Table 3 summarises the physical and
psychological  challenges that healthcare
personnel face. The majority of responders (90.1%)
reported facing physical problems, such as a lack of
personal protective equipment and long working

hours. Psychological issues such as stress, anxiety,
and burnout were noted by 93.9% of participants.
Overall, 89.8% of respondents reported that the
post-COVID-19 period had a negative impact on
their performance and wellness.

Table 3: Challenges experienced by healthcare providers and administrators (n=394)

Healthcare providers and administrators faced physical challenges (e.g. shortage of PPE, working for
long hours, social distancing) after the COVID-19 pandemic?

Yes
No
| don’t know

Total

355 90.1
23 5.8
16 4.1
394 100

Healthcare providers and administrators experienced psychological challenges (e.g. stress, anxiety,
depression, insomnia, PTSD) after the COVID-19 pandemic?

Yes
No
| don’t know

Total

370 93.9
16 4.1
8 2.0
394 100

In your opinion, how has this post COVID-19 pandemic affected the performance and wellbeing of

healthcare providers and administrators?

Positively affected
Negatively affected
Neither positively nor negatively affected

Total

32 8.1
354 89.8
8 2.0
394 100

The disruptions to regular healthcare services
are presented in Table 4. Eighty two point percent
of respondents experienced disruptions in elective
procedures, outpatient care, preventive services,

and reproductive healthcare. Eighty three point
eight percent of the participants indicated that
these disruptions had a negative impact on patient
access to care.

Table 4: Disruptions in routine healthcare administration and services delivery (n=394)

The post COVID-19 pandemic has caused key disruptions in routine healthcare administration
and services delivery (e.g. elective surgeries, outpatient care, preventive care, mental health care,

reproductive health care)?

Yes 316 80.2
No 48 12.2
[ don’t know 30 7.6
Total 394 100
How has these disruptions impacted patients access to healthcare services?
Positively impacted 40 10.2
Negatively impacted 330 83.8
Neither positively nor negatively impacted 24 6.1
Total 394 100
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As displayed in Table 5, over two-thirds
of respondents (64.5%) said their healthcare
organisations used mitigation tactics such
telemedicine, staff reallocation, and infection

protection measures. Among these respondents,
83.8% thought these measures were effective in
sustaining healthcare administration and service
delivery.

Table 5: Mitigation strategies implemented by healthcare organizations (n=394)

Did your healthcare organization implement several strategies to mitigate the negative effects of the
post COVID-19 pandemic on healthcare administration and services delivery (e.g. Telemedicine/Health,
staff reallocating, infection prevention and control)?

Yes

No

| don't know
Total

254 64.5
132 33.5
8 2.0

394 100

How effective do you perceive these strategies to be in ensuring the continuation of essential healthcare
administration and services delivery while managing the post COVID-19 pandemic?

Effective

Ineffective

Neither effective nor ineffective
Total

330 83.8
32 8.1
32 8.1
394 100

Table 6 shows the relationships between
healthcare institution type and post-COVID-19
consequences. Pearson’s chi-square analysis found

Table 6: Association between healthcare facility

significantrelationships between healthcare facility
type, capacity, administration, service delivery,
problems, and mitigation techniques (p<0.001).

type and the impact of post COVID-19 pandemic on

healthcare administration and services delivery (n=394). In what ways has post COVID-19 affected the
overall capacity and efficiency of healthcare facility and administration?

How has the post COVID-19 pandemic Total
affected the overall capacity of healthcare

facility?
Positively ~ Negatively Neither
affected affected positively
nor
negatively
affected
Healthcare Hospital (General, Specialist, 48 71 0 119
facility type Teaching)
Primary healthcare centre 0 143 0 143
Private hospital/Clinic 0 69 16 85
Non-governmental/Non- 0 31 16 47
profit organization
Total 48 314 32 394
Value Df Asymptotic
significance
(2-sided)
Pearson Chi-Square 197.596° 6 <.001
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How has post COVID-19 pandemic affected Total
the overall healthcare administration and
services delivery?

Positively Negatively Neither
affected affected positively nor
negatively
affected
Hospital (General, Specialist, 64 55 0 119
Teaching)
Healthcare Primary healthcare centre 8 135 0 143
facility type  private hospital/Clinic 0 77 8 85
Non-governmental/Non- 0 31 16 47
profit organization
Total 72 298 24 394
Value Df Asymptotic
significance
(2-sided)
Pearson Chi-Square 219.954° 6 <.001

What are the specific challenges, both in terms of physical and psychological aspects, experienced by
healthcare providers and administrators after the COVID-19 pandemic?

Healthcare providers and administrators Total
faced physical challenges (e.g. shortage
of PPE, working for long hours, social
distancing) after the COVID-19 pandemic?

Yes No [ don’t know
Healthcare Hospital (General, Specialist, 119 0 0 119
facility type  Teaching)
Primary healthcare centre 143 0 0 143
Private hospital/Clinic 85 0 0 185
Non-governmental/Non- 8 23 16 47
profit organization
Total 355 23 16 394
Value Df Asymptotic
significance
(2-sided)
Pearson Chi-Square 319.569° 6 <.001
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Healthcare providers and administrators Total
experienced psychological challenges (e.g.
stress, anxiety, depression, insomnia, PTSD)
after the COVID-19 pandemic?

Yes No | don’t know
Healthcare Hospital (General, Specialist, 119 0 0 119
facility type  Teaching)
Primary healthcare centre 143 0 0 143
Private hospital/Clinic 85 0 0 85
Non-governmental/Non- 23 16 8 47
profit organization
Total 370 16 8 394
Value Df Asymptotic
significance
(2-sided)
Pearson Chi-Square 188.6852 6 <.001

What are the key disruptions in routine healthcare administration and services delivery caused by the post
COVID-19 pandemic, and how have these disruptions impacted e.g. elective surgeries, outpatient care,
preventive care, mental health care, reproductive healthcare?

The post COVID-19 pandemic has caused Total
key disruptions in routine healthcare
administration and services delivery

(e.g. elective surgeries, outpatient care,
preventive care, mental health care,
reproductive health care)?

Yes No | don’t know
Healthcare Hospital (General, Specialist, 112 0 7 119
facility type  Teaching)
Primary healthcare centre 103 40 0 143
Private hospital/Clinic 85 0 0 85
Non-governmental/Non- 16 8 23 47
profit organization
Total 316 48 30 394
Value df Asymptotic
significance
(2-sided)
Pearson Chi-Square 198.951° 6 <.001
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How has these disruptions impacted Total
patients impacted access to healthcare
administration and services delivery?

Positively Negatively Neither
impacted impacted positively nor
negatively
impacted
Healthcare Hospital (General, Specialist, 40 79 0 119
facility type  Teaching)
Primary healthcare centre 0 135 8 143
Private hospital/Clinic 0 69 16 85
Non-governmental/Non- 0 47 24 47
profit organization
Total 40 330 3 394
Value Df Asymptotic
significance
(2-sided)
Pearson Chi-Square 132.998° 6 <.001

What strategies have healthcare organizations implemented to mitigate the negative effects of post
COVID-190n healthcare delivery, and how effective have these strategies been in ensuring the continuation
of essential healthcare services while managing the pandemic?

Did your healthcare organization Total
implement several strategies to mitigate
the negative effects of the post COVID-19
pandemic on healthcare delivery (e.g.
Telemedicine/Health, staff reallocating,
infection prevention and control)?

Yes No | don’t know
Healthcare Hospital (General, Specialist, 104 15 0 119
facility type  Teaching)
Primary healthcare centre 119 24 0 143
Private hospital/Clinic 16 61 8 85
Non-governmental/Non- 15 32 0 47
profit organization
Total 254 132 8 394
Value Df Asymptotic
significance
(2-sided)
Pearson Chi-Square 163.143° 6 <.001
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How effective do you perceive these strategies  Total
to be in ensuring the continuation of essential
healthcare administration and services
delivery while managing the post COVID-19
pandemic?
Effective Ineffective Neither
effective nor
ineffective
Healthcare Hospital (General, Specialist, 103 8 8 119
facility type  Teaching)
Primary healthcare centre 127 8 8 143
Private hospital/Clinic 69 8 8 85
Non-governmental/Non- 31 8 8 47
profit organization
Total 330 32 32 394
Value Df Asymptotic
significance
(2-sided)
Pearson Chi-Square 14.731a 6 022

Discussion

Socio-demographic  information of the
respondents

The demographic data provides a strong basis
for comprehending the study’s participants.
Thirty eight point eight percent of respondents
were between the ages of 26 and 35 years, with
a mean and standard deviation of (2.424 + 1.117),
while 54.1% were female. Forty eight point nine
percent earned 111,000 naira (82 USD) or more,
while 20.1% were public health workers/health
educators. Thirty two point two percent had one
to five years of experience, whereas 36.3% worked
in a primary healthcare centre. Okereke et al. (15)
found that healthcare professionals are more likely
to adopt innovative techniques, which are critical
for responding to post-pandemic difficulties.
Understanding demographic factors allows
healthcare administrators to develop training
and support programmes that capitalise on the
capabilities of younger professionals while also

meeting the needs of older employees.

Impact of post COVID-19 pandemic on
healthcare administration and services delivery
According to the data, 79.7% of participants said
that the post-COVID-19 pandemic had a negative
impact on the overall capacity of healthcare
facilities, while 75.6% believed that it had a bad

impact on overall healthcare administration and
service delivery. The post-COVID-19 pandemic
had a significant impact on the efficiency and
effectiveness of healthcare administration and
service delivery, according to 77.7% of the
respondents. This is consistent with Tessema et
al. (16), who reported that the pandemic caused
significant disruptions in healthcare system and
service delivery, resulting in resource shortages,
unprecedented strain due to increased patient
loads, a backlog of care, and increased morbidity
and mortality rates. The negative impact on
capacity highlights the need for strategic planning
and resource allocation to improve resilience in
healthcare systems, particularly in Nigeria, where
healthcare infrastructure has long been under
strain.

Challenges experienced healthcare
providers and administrators

According to the survey, 90.1% of healthcare
professionals suffered physical issues after the
pandemic, 93.9% experienced psychological
challenges, and 89.9% believed that the
COVID-19 pandemic had a negative impact on
the performance and well-being of providers
and administrators. This follows a broader
pattern reported in healthcare settings around
the world, where Shanafelt et al. (17) discovered
that healthcare professionals suffered significant

by
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psychological distress during and after the
pandemic, which had a negative impact on their
performance and wellbeing. To ensure the long-
term viability of healthcare services in Nigeria,
mental health support programmes and wellness
activities must be implemented due to the high
levels of stress and burnout among providers.

Disruptions in routine healthcare
administration services and delivery
According to the findings, 80.2% of respondents
reported disruptions in normal healthcare
administration and service delivery, including
elective procedures and preventative treatment,
with 83.8% reporting that the disruptions had a
negative impact on patients’ access to healthcare.
This is consistent with the findings of a study by
Haileamlak (18), which found that the pandemic
caused large delays in elective procedures and
routine care, potentially affecting patients’
long-term health. The delays in routine services
emphasise the importance for healthcare systems
to have contingency plans that prioritise important
services while effectively managing crises.

Mitigation strategies implemented by
healthcare organizations

The study found that 64.5% of healthcare
organisations  used  techniques including
telemedicine and staff reallocation to alleviate the
pandemic’s harmful consequences. Eighty three
point three percent of participants thought these
tactics worked well. Asad et al. (19) discovered
that telehealth services increased throughout
the pandemic, giving a viable alternative for
patients, and aiding in the continuity of care. The
successful application of telemedicine and other
initiatives suggests that Nigeria's healthcare
organisations should continue to invest in digital
health technologies to improve service delivery
and patient access.

Impact on overall capacity of healthcare
facilities

The Pearson Chi-Square value for the impact
on the overall capacity of healthcare facilities is
197.596 with p-value (p<0.001). This indicates a
statistically significant association between the
type of healthcare facility and the perceived impact
of the post COVID-19 pandemic on capacity. This
implies that certain types of facilities, such as
primary healthcare centres, may have experienced
more pronounced negative impacts compared to
others. The significant results highlight the need

for targeted interventions based on facility type to
address specific challenges faced by each type of
healthcare organization in terms of capacity. The
significant negative impact on the overall capacity
of healthcare facilities, as indicated by the Pearson
Chi-Square results, is consistent with studies that
have documented the strain on healthcare systems
during the pandemic. The Pearson Chi-Square
results show a considerable negative impact on
the overall capacity of healthcare facilities, which
is consistent with previous research that revealed
the strain on healthcare systems during the
pandemic. Knutsen Glette et al. (20) discovered
that numerous medical facilities encountered
overwhelming patient loads, resulting in resource
constraints and diminished capacity to provide
care. This is consistent with the conclusion that
80% of respondents reported a negative impact
on capacity, indicating that healthcare systems
were unprepared for the rise in demand. Kaye et
al. (21) and Eibschutz, et al. (22) discovered that
larger healthcare facilities experienced more
issues during the pandemic due to their level of
complexity and number of patients. Understanding
these associations can help policymakers tailor
interventions that address the specific needs of
different types of healthcare facilities, ensuring a
more equitable response to future health crises.

Impact on healthcare administration and
services delivery

The Pearson Chi-Square value for this table is
219.954, with a P-value of less than 0.001. This
finding suggests a substantial statistical link
between the type of healthcare facility and the
perceived impact of the pandemic on healthcare
managementand service delivery. According to the
findings, the type of facility has a significantimpact
on administrative functions and service delivery
during the pandemic. For example, hospitals may
have encountered different obstacles than private
clinics or non-profit organisations. The findings,
which show a considerable adverse impact on
healthcare administration and service delivery, are
consistent with research that have looked at the
administrative issues that healthcare organisations
experienced during the pandemic. According
to Okereke et al. (15), healthcare professionals
struggle with logistical challenges such as resource
allocation and personnel shortages, which have a
direct impact on service delivery. The observed
75.6% negative impact in the current findings
reflect these problems, emphasising the need
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for improved administrative methods in future
crises. Understanding these distinctions can assist
hospital administrators in developing customised
approaches for improving the delivery of services
and efficiency in administration in response to the
particular problems encountered by each facility

type.

Efficiency and effectiveness of healthcare
administration and services delivery

Pearson Chi-Square for the effectiveness and
efficiency of healthcare administration and service
deliveryhaveasquarevalueof319.569andaP-value
of <0.001. This suggests a statistically significant
link between the type of healthcare facility
and the perceived influence on administrative
efficiency. The substantial finding implies that
the pandemic’s impact on efficiency and efficacy
differs greatly throughout different types of
healthcare facilities. This could be attributed
to differences in resource levels, manpower,
and operating frameworks. Research supports
the important relationship between facility
type and perceived efficiency and effectiveness
of healthcare administration by indicating
heterogeneity in how different healthcare settings
adapted to the pandemic. Research by Kapoor et
al. (23) indicated that hospitals, particularly those
with strong administrative structures, were able
to sustain their efficiency than smaller clinics. The
recent findings, which demonstrate that 77.7% of
respondents reported reduced efficiency, indicate
that healthcare facilities should establish more
resilient administrative systems to endure future
disturbances. The findings emphasise the necessity
of performing facility-specific assessments to
uncover inefficiencies and implement focused
solutions that can increase overall administrative
performance.

Psychological and physical challenges faced by
healthcare providers and administrators

The Pearson Chi-Square value for the psychological
and physical obstacles experienced by healthcare
professionals and administrators is 188.685, with
a P-value of <0.001. This demonstrates a strong
link between the type of healthcare facility and
the reported challenges. The findings suggest
that healthcare personnel in various types of
facilities may face differing degrees of physical
and psychological stress. The high percentage
of healthcare administrators and providers
experiencing physical (90.1%) and psychological

(93.3%) issues is consistent with substantial
research demonstrating the mental health crisis
among healthcare professionals during the
worldwide pandemic. According to a systematic
review by Pappa et al. (24), the demands of the
pandemic elevated levels of anxiety, sadness, and
burnout among healthcare personnel. The recent
findings highlight the critical need for mental
health assistance and resources for healthcare
providers, as previously reported. The noteworthy
findings underscore the importance of specialised
support programmes that address the individual
issues faced by healthcare personnel in various
settings, ensuring that treatments are relevant and
successful.

Mitigation strategies implemented by
healthcare organizations

The Pearson Chi-Square value for implementing
mitigation techniques is 163.143, with a P-value of
lessthan 0.001.Thisreveals a statistically significant
association between the kind of healthcare
facility and the deployment of pandemic-related
strategies. The substantial P-value indicates
that the likelihood of implementing specific
techniques varies depending on facility type. For
example, hospitals may have been more proactive
in implementing telemedicine than private clinics.
The findingsindicate that healthcare organisations
should share best practices and successful
methods across various types of institutions in
order to improve overall resilience and adaptation
in the face of future health emergencies. The
considerable link between facility type and
mitigation strategy application is consistent with
research highlighting the usefulness of adaptive
measures in healthcare settings. Keesara et al.
(25) discovered that organisations that promptly
embraced telehealth and other innovative
approaches were better able to manage patient
care during the pandemic. The current findings
imply that different types of facilities may have
variable capacities to execute such initiatives,
highlighting the need for targeted support and
budget allocation. In a nutshell the post-COVID-19
epidemic has had a profound impact on the
Nigerian healthcare system, exposing gaps in
capacity, staff well-being, and service delivery.
Addressing these difficulties through targeted
interventions and systemic reforms is critical to
Nigeria's healthcare system being more robust
and effective.
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Conclusions

The findings of this study shed light on the impact
of the post-COVID-19 epidemic on healthcare
administration and service delivery in Nigeria. The
outcomes of this study highlight the significant
influence of the post-COVID-19 epidemic on
healthcare administration and service delivery in
Nigeria. The difficulties encountered by healthcare
professionals and administrators, disruptions in
ordinary healthcare administration and service
delivery, and the efficacy of mitigation techniques
all underscore the need for systemic changes
and improved support mechanisms. The study’s
findings highlight the crucial need of addressing
the numerous problems faced by the post-
COVID-19 pandemic in order to construct Nigeria’s
more resilient healthcare system. By investing in
healthcare systems, worker well-being, and equal
access to services, the Nigerian healthcare system
may better prepare for future health emergencies
and improve care quality for all individuals.
Continued research and monitoring will be
required to assess the efficacy of implemented
measures and adapt to the changing healthcare
environment. Future study should focus on long-
term initiatives to strengthen healthcare systems,
ensuring that they are better prepared for future
emergencies.

Recommendations

Here is a comprehensive recommendation to
address the challenges faced by the healthcare
system in Nigeria as a result of the post-COVID-19
pandemic. These recommendations aim to
enhance the resilience, efficiency, and quality of
healthcare delivery and administration.

(i)  Improve healthcare infrastructure at all levels
of care, especially primary care institutions.

(ii) Increase and evenly distribute financing
for healthcare administration and service
delivery.

(iii) Extend and institutionalise telemedicine and
digital health services countrywide.

(iv) Establish comprehensive mental health
and psychosocial support programmes for
healthcare personnel.

(v) Improve personnel planning, recruitment,
and retention techniques in the healthcare
industry.

(vi) Create and routinely update national
emergency preparedness and pandemic
response plans.

(vii) Ensure long-term supply chains for necessary
medicines, equipment, and personal
protective equipment.

(viii) Improve health information systems to
enablereal-time data collecting and decision-
making.

(ix) Encouragecontinuouscapacity development
and training for healthcare providers and
administrators.

(x)  Improve coordination among public, private,
and non-governmental healthcare providers.

Implementing these comprehensive

recommendations will require coordinated
efforts from government, healthcare providers,
community organizations, and other stakeholders.
By focusing on infrastructure, workforce support,
community engagement, and equitable resource
distribution, Nigeria can strengthen its healthcare
system and enhance its resilience against future
health crises. These strategies will ensure that all
citizens have access to quality healthcare services,
ultimately improving health outcomes across the
country.
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Abstract

The purpose of this case study is to discuss the
treatment of MUSK positive myasthenia gravis
of a 40-year-old woman who presented with
respiratory failure and generalized fatigability. The
patient discussed had a long stay in hospital with

Introduction

Myasthenia Gravis (MG) is a neurological condition
involving dysfunction at the neuromuscular
junction (1,2). Antibodies can be formed by a
dysregulated immune system and they block or
destroy the acetylcholine receptors that would
normally be responsible for muscle activation (2).
The reduced transmission of electrical impulses
across the neuromuscular junction due to the
formation of autoantibodies against the specific
postsynaptic membrane proteins consequently
cause muscle weakness.

Nicotinic acetylcholine receptors (n-AChR’s),
muscle-specific kinase MuSK), and lipoprotein-
related protein 4 (LPR4), Agrin—-LRP4-MuSK
protein complex is essential for the formation and
maintenance of Neuromuscular Junction (NMJ),
including the distribution and clustering of the
AChR (3). Approximately 10% of patients with
MG have a thymoma, and it is implicated in the
production of autoantibodies (4).

MG can be classified into various subgroups.
Each group responds differently to treatment and
hence carries a prognostic value: (5)

Early-onset MG: Age at onset less than 50 years
with thymic hyperplasia.

Late-onset MG: Age at onset greater than 50
years with thymic atrophy.

«  Thymoma-associated MG.

ICU admission and needed plasmapheresis and
monoclonal antibodies to stabilize and treat her.

Key words: MuSK-positive Myasthenia
Gravis, Myasthenic crisis, Respiratory failure,
Plasmapheresis, Rituximab

MG with anti-MuSK antibodies.

«  Ocular MG: Symptoms only from periocular
muscles.

MG with no detectable AChR and MuSK
antibodies.

The pathophysiologic mechanisms in MG are
dependent on the type of antibodies present:

Inn-AChRMG, the antibodiesare ofthelgG1and
IgG3 subtype. They bind to the n-ACh receptor
present in the postsynaptic membrane of the
skeletal muscles and activate the complement
system leading to the formation of the
Membrane Attack Complex (MAC). MAC brings
about the final degradation of the receptors.
They may also act by functionally blocking the
binding of ACh to its receptor or by enhancing
the endocytosis of the antibody-bound n-ACh
receptor.

In MusK MG and LPR4 MG, the antibodies are of
the lgG4 subtype and do not have the complement
activating property. They bind to the Agrin-
LRP4-MuSK protein complex in the NMJ, whose
primary function is the maintenance of the NMJ,
including the n-ACh receptor distribution and
clustering. The inhibition of the complex leads to a
reduced number of n-ACh receptors (6,7). The ACh
released at the nerve terminal, in turn, is unable
to generate the postsynaptic potential required
to generate an action potential in muscle due to
a reduced number of n-ACh receptors leading to
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the symptoms of muscle weakness. The weakness
is more pronounced with the repeated use of a
muscle group since it causes depletion of the ACh
store in the NMJ.

MG (also coined “the snowflake disease” because
it affects each individual differently) can pose some
challenges when forming treatment plans (1).

Several factors (eg, severity, distribution, rapidity
of disease progression) should be considered
before therapy is initiated or changed. Treatment
regimens are individualized depending on the
severity of the myasthenia (MGFA class), patient
age, serology status, thymic pathology, concurrent
medical issues, patient and physician preference
and physician experience.

Case report

This clinical report details a40-year-old female with
myasthenia gravis on follow up by neurologist.
She is a known Retroviral Disease (RVD)- Human
Immunodeficiency Virus (HIV) and hypertensive
on care. The patient described long standing
history of drowsiness, easy fatigability, slurring
of speech plus dysphagia. Note for the past 2
years she has been having same issues with no
reports of worsening or inability to do daily chores
or breathing due to fatiguablity. On physical
examination, she presented with long standing
history of weakness with occasionally difficulty in
breathing that has recently worsened and needed
intubation and admission to Intensive Care Unit
(ICU). Baseline ABG showed respiratory acidosis
and was shifted to ICU due to therisk for respiratory
arrest. Additionally, she was tachypneic, bilateral
rhonchi and use of accessory muscle with
impending respiratory arrest. Elective intubation
with mechanical ventilation was initiated.
Laboratory findings revealed: -
« Serum IGA levels 0.95G/L (1.0-4.2 G/L).
« CD 4 count 433.91 cells/uL (404-1612 u/L)
levels.
« Negative Hepatitis B and hepatitis C.

However, anti-Acetylcholine Receptor (AChR)
antibodies were negative, muscle specific kin
Ab positive (Cell based assay test). Radiologically
normal Computer Tomography (CT) chest findings.
Histology report: Microscopy involuted thymus
glands within fatty tissue.

Given she was a known case of myasthenia gravis
for the last 2 years on pyridostigmine (mestinon),
the patient received intravenous corticosteroid

therapy and mestinon which were optimized as
per need.

Close follow-up assessments were conducted,
and decision for thymectomy done. She remained
stable post-thymectomy on mechanical ventilation,
weaning initiated and plan for extubation done as
per ICU protocol but failed. She failed sustained
Non-Invasive Ventilation (NIV) ventilation with
need for re-intubation less than 24 hours post
extubation trial. Trachestomy and PEG done in
view of prolonged hospital stay with difficulty in
weaning. With non-improving respiratory function,
decision for plasmapheresis was taken and a total
of 5 sessions with combination of ocrelituzimab
infusion after last session of plasmapheresis was
also given. There was a gradual improvement of
respiratory function with successful decannulation
on room air with closure of Trach-site. Patient
also started feeding orally and peg tube was also
removed. She was stepped down to ward awaiting
discharge. From the ward, she was eventually
transferred to another facility for continuation of
care due to financial reasons.

Discussion

MuSK-MG usually has an acute onset affecting
mainly the facial-bulbar muscles. Our patient
presented with impending respiratory failure
and bulbar dysfunction. The symptoms usually
progress rapidly, within a few weeks and early
respiratory crises are frequent. NMJ transmission
efficacy is strictly related to the “safety factor,”
which refers to the ability of the NMJ to remain
effective under several conditions. This is possible
mainly because each nerve impulse releases
more transmitter than is required to excite the
muscle fiber, ensuring that the transmission does
not fail (8). The role of Muscle-Specific tyrosine
Kinase (MuSK) in determining NMJ efficacy has
been recently clarified (9). A tetrameric complex
on the postsynaptic membrane results from the
association between MuSK and the low-density
Lipoprotein Receptor-Related Protein 4 (LRP4).
The MuSK-LRP4 tetramer is phosphorylated by
agrin and recruits downstream of kinases 7, which
further enhances MuSK activation for postsynaptic
differentiation and acetylcholine receptor (AChR)
clustering. MuSK-Abs belong mostly to the 1gG4
class of immunoglobulins, which acts by the
direct inhibition of protein function. In particular,
MuSK-Abs interfere with MuSK-LRP4 complex
and, consequently, AChR clustering is inhibited
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(10). MuSK-MG is reported in about 5-8% of MG
patients and it is clearly predominant in females,
actually constituting more than 70% of patients in
all studies reviewed (11, 12).

Our patient had normal thymus finding after
thymectomy. No significant thymus alterations
have been reported in MuSK-MG patients as
related to the disease (12-14). The patient had
bulbar dysfunction which included dysarthria,
dysphonia with nasal voice, dysphagia, and
masticatory difficulty. Bulbar impairment has
been demonstrated in up to 80% of MuSK-MG
patients. The patient was not done Repetitive
Nerve Stimulation study (RNS) because of her clinic
state though RNS sensitivity appears to be lower in
MuSK-MG compared with AChR-MG.

Westarted the patienton mestinonwhichwas not
satisfactory but we did not try 3,4-diaminopyridine
(3,4-DAP). The symptomatic treatment with
acetylcholinesterase  inhibitors is generally
unsatisfactory and may be deleterious in MuSK-
MG. Moreover, the response to pyridostigmine
standard doses, used for AChR-MG, lacks efficacy
and has poor tolerance because of side effects (15).
The use of 3,4-DAP in MuSK- MG patients has been
described as mildly to moderately effective, with
no remarkable side effects (16).

Initially we started on high dose steroids with
no benefit and we initiated plasmapheresis after
getting results of MuSk positive which made a
difference. Intravenous immunoglobulin  was
contraindicated because she had serum IgA
deficiency due to risk of anaphylactic reaction (17).
A considerable variable response to IVIG has been
observed in MuSK-MG (favorable response in 11%-
61% of patients) that renders it not the preferable

Weusedocrelituzimabinfusioninstead of rituximab
infusion since at the baseline she had reduced
serum IgA levels, risk of hypogammaglobulinemia
and increased risk of infection. There is greater
antibody-dependent cell-mediated cytotoxicity
and reduced complement-dependent cytotoxicity
seen with ocrelizumab (31).

In future, monoclonal antibodies targeting
CD19 (like inebilizumab, a humanized IgG1kis,
glycoengineered, afucosylated antibody) that are
expressed in pre-Band mature B cells are promising
in autoantibody-mediated diseases.

Conclusions

MuSK-MG is a distinctive, frequently more severe,
subtype of MG. Onset is usually acute and typically
bulbar, with rapid progression of symptoms within
a few weeks. Clinical presentation can be atypical:
neck weakness, for example, as onset symptom
could be misleading, causing a delay in diagnosis.
MuSK-Ab testing confirms the diagnosis when the
clinical picture is highly suggestive.

Response to treatment is often different
from that expected in MG patients and
achieving a regression of symptoms could be
quite challenging. Among immunotherapies,
prednisone, plasmapheresis, and rituximab are
the cornerstones of treatment for MuSK-MG.

Disclosure of interest: All authors declare no
disclosure of interest for this contribution.
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Abstract
Gitelman Syndrome (GS) is an autosomal
recessive  salt-wasting renal tubulopathy

characterized by hypokalemic metabolic alkalosis,
hypomagnesemia, and hypocalciuria. Although
globally recognized, GS is likely underdiagnosed
in sub-Saharan Africa due to limited awareness
and diagnostic constraints. To our knowledge,
reports of GS from Kenya remains extremely
limited.

We report a 57-year-old woman who presented
with a two-day history of generalized weakness
following a fall. Laboratory evaluation revealed
profound refractory hypokalemia (1.6mmol/L),
metabolic alkalosis, severe hypomagnesemia,
and hyponatremia, with preserved renal function.
Urine studies demonstrated inappropriate renal
potassium and magnesium wasting with marked
hypocalciuria, consistent with GS. An ECG revealed
prolonged QTc. There was no history of diuretic
use, vomiting, diarrhoea, or renal disease. A clinical
diagnosis of GS was made, as genetic testing,

Introduction

Gitelman Syndrome (GS), also known as familial
hypokalemia-hypomagnesemia, is an autosomal
recessive salt-wasting renal tubulopathy caused
by inactivating mutations affecting the thiazide-
sensitive sodium-chloride cotransporter in the
distal convoluted tubule (1,2). The syndrome
is characterized by a biochemical triad of
hypomagnesemia, hypocalciuria, and secondary
hyperaldosteronism, and the consequent

although ideal, could not be performed due to
financial constraints. She was commenced on
oral sodium chloride, potassium, and magnesium
supplementation,  resulting in  significant
symptomatic improvement and normalization of
electrolyte disturbances.

This case highlights the importance of
considering GS in adults presenting with persistent
refractory hypokalemia and hypomagnesemia,
particularly in resource-limited African settings.
Early recognition and appropriate electrolyte
replacement therapy significantly improve
clinical outcomes. Importantly, GS can be reliably
diagnosed clinically in appropriate settings even
when genetic testing is unavailable. Increased
awareness is essential to prevent misdiagnosis,
reduce morbidity, and strengthen understanding
of GS within the region.

Key words: Gitelman syndrome, Inherited
tubulopathy, Hypokalemia, Hypomagnesemia,
Metabolic alkalosis, Electrolyte disorders

persistent hypokalemia and metabolic alkalosis
that define its clinical profile (1,3,4). Although
considered rare, with an estimated prevalence of
approximately 25 cases per million individuals,
carrier frequency is significantly higher, reported
at nearly 1% in Caucasian populations implying
that GS may be more common than clinically
recognized (2,5).

In Africa, the condition is likely underdiagnosed
due to limited awareness, lower access to
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confirmatory testing, and frequent attribution
of hypokalemia to more common causes such as
diarrhoea, vomiting, or diuretic use. To the best of
our knowledge, reports of Gitelman syndrome from
Kenya remain extremely limited, and only a single
case has been described from Southern Africa
(6). Reporting such cases is therefore essential to
heighten clinical suspicion, improve diagnostic
accuracy, and guide appropriate management.

Case report

A 57-year-old female presented with a two-day
history of generalized weakness. She reported a
recent fall from standing height without significant
trauma and became concerned when her
symptoms persisted. She denied any prior episodes
of weakness, presyncope, or orthostatic dizziness.
There was no history of salt cravings, diuretic or
laxative use, vomiting, or diarrhoea. Her medical
history was notable for bipolar mood disorder,
managed with carbamazepine and haloperidol,
but there was no history of eating disorders or
previously diagnosed electrolyte disturbances.
There was also no family history of nephrolithiasis
or renal tubulopathies.

On examination, her blood pressure was normal
at 117/66mmHg. Initial investigations revealed
significant hypokalemic metabolic alkalosis (pH
7.58, bicarbonate 39mmol/l) with a profoundly
low serum potassium level of 1.6mmol/l, which
remained refractory to aggressive intravenous
potassium chloride replacement at a total
dose of approximately 120 mEg/day. She also
had hyponatremia (serum sodium 119mmol/l)
and hypomagnesemia (serum magnesium
0.43mmol/l). Renal function was normal (serum
creatinine 68umol/l), and urinalysis was negative
for protein and blood. Renal ultrasound ruled out
nephrocalcinosis.

Further biochemical analysis revealed a low
spot urine calcium concentration (<1Tmmol/l) and
a low urine calcium-to-creatinine ratio (<0.2mol/
mol), consistent with hypocalciuria. Urine sodium
and chloride levels were elevated at 26mEqg/L and
25mEq/L, respectively, resulting in a urine sodium-
to-chloride ratio of approximately 1, suggestive
of a renal tubular disorder. Inappropriate renal
potassium wasting was demonstrated by an
elevated urine potassium-to-creatinineratioof 3.93.
Urine magnesium was also elevated at 2.58mEq/L.
An electrocardiogram showed prolonged QTc (549
ms), consistent with severe electrolyte imbalances.

A clinical diagnosis of Gitelman syndrome
was made. Genetic testing, although ideal, was
not performed due to financial constraints. The
patient was started on oral supplementation with
sodium chloride, potassium, and magnesium. This
treatment resulted in significant improvement in
her symptoms of weakness and normalization of
her electrolyte abnormalities.

At two-year follow-up, she remains on
regular clinic review and continues long-term
supplementation. Her electrolyte levels have
remained stable, she has had no further hospital
admissions, and she reports excellent functional
recovery and quality of life.

Discussion

Gitelman syndrome is an autosomal recessive
salt-losing  tubulopathy  characterized by
persistent hypokalemia, metabolic alkalosis,
hypomagnesemia, and hypocalciuria (1,7).
Although often perceived as a mild renal disorder,
delayed recognition and chronic electrolyte
derangements can significantly impair quality of
life (2,5). Our patient exemplifies this, presenting
with profound generalized weakness due to severe
refractory hypokalemia and hypomagnesemia, yet
without prior diagnosis despite likely longstanding
biochemical abnormalities.

Gitelman syndrome results predominantly from
biallelic pathogenic variants in SLC12A3, which
encodes the thiazide-sensitive sodium-chloride
cotransporter in the distal convoluted tubule
(1,8). Loss of function of this transporter reduces
sodium and chloride reabsorption, leading to
chronic renal salt wasting, extracellular volume
contraction, and secondary activation of the renin-
angiotensin-aldosterone system. Consequently,
renal potassium secretion increases, producing
persistent hypokalemia and metabolic alkalosis
(1,7). Impaired magnesium reabsorption results
in hypomagnesemia, while enhanced proximal
tubular calcium reabsorption explains the
consistent finding of hypocalciuria (3,7). These
distinct biochemical features are central to the
clinical phenotype and to differentiation from
other hereditary tubulopathies. In our case,
profound hypokalemia, marked metabolic
alkalosis, hypomagnesemia, and hypocalciuria
were consistent with this mechanism. Elevated
urinary potassium and magnesium confirmed
inappropriate renal wasting, reinforcing a tubular
cause.
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Gitelman syndrome typically presents in
adolescence or adulthood, but may manifest
earlier, and symptoms often follows an indolent,
fluctuating clinical course. Symptoms are
often nonspecific and may include chronic
fatigue, generalized weakness, muscle cramps,
paraesthesia, salt craving, and dizziness. Severe
electrolyte depletion may precipitate tetany or
arrhythmias (2,4,9). Our patient presented with
generalized weakness and a fall, likely secondary
to profound hypokalemia and hypomagnesemia.
Notably, our patient also had significant
hyponatremia (serum sodium 119mmol/L), which
is not a typical feature of Gitelman syndrome.
This may be explained by reduced oral intake
in the setting of acute illness, contributing to
dilutional or depletional hyponatremia. Although
GS is primarily characterized by renal salt wasting,
marked hyponatremia is uncommon and should
prompt consideration of additional contributing
factors. Importantly, she had normal blood
pressure and preserved renal function, supporting
a primary tubular disorder rather than systemic
illness. Although psychiatric medications such as
carbamazepine may occasionally influence sodium
balance, they do not explain the characteristic triad
seen here, strengthening the diagnosis of GS.

Diagnosis relies primarily on laboratory
evaluation.  Characteristic  findings  include
persistent hypokalemic metabolic alkalosis

with normal or low blood pressure, frequently
accompanied by hypomagnesemia and low urinary
calcium excretion. Plasma renin and aldosterone
levels are typically elevated due to chronic volume
depletion (1,5,7). Our patient fulfilled all these
criteria. Her urine sodium and chloride were
both elevated with a sodium-to-chloride ratio
of ~1, consistent with a renal tubular disorder
rather than vomiting-induced alkalosis. Elevated
urinary potassium and magnesium confirmed
inappropriate renal loss. Normal renal function and
absence of nephrocalcinosis further supported GS.

Importantdifferentialsinclude Bartter syndrome,
diuretic abuse, vomiting, laxative misuse and
gastrointestinal potassium losses. However, later
age of onset, hypocalciuria, and preserved renal
function favored GS. The presence of hypocalciuria
and hypomagnesemia further strongly supports
Gitelman syndrome, as Bartter syndrome is
typically associated with increased urinary calcium
excretion and normal magnesium levels (1,3,5).

While genetic confirmation is considered the
diagnostic gold standard, it was not performed
in our patient due to financial constraints.
Nevertheless, the characteristic biochemical profile
and clinical context were sufficiently diagnostic
and are often adequate in routine clinical practice,
particularly in resource-limited settings.

Given its autosomal recessive inheritance,
genetic counselling is important. Parents of
affected individuals have a 25% recurrence risk
with each pregnancy, and asymptomatic siblings
may carry or manifest disease later. In adults,
offspring risk remains low unless the partner is a
carrier or in consanguineous unions, estimated at
approximately 1 in 400 in the general population
(1,8). Prenatal testing is technically feasible but
seldom necessary given the generally favorable
prognosis. Although genetic testing is ideal, access
is limited in many African settings. Nonetheless,
counselling remains relevant, particularly as
awareness grows and molecular diagnostics
become increasingly available.

Management focuses on correction and
stabilization of electrolyte abnormalities and
symptom control. Long-term oral potassium
supplementation is the cornerstone of therapy,
frequently ~ accompanied by  magnesium
replacement. Tolerability of magnesium can be
challenging, but sustained-release preparations
may be beneficial (1,5). Liberal dietary salt intake
can help mitigate chronic volume depletion. In our
patient, initiation of sodium chloride, potassium,
and magnesium supplementation led to significant
symptomatic improvement and biochemical
normalization, illustrating the responsiveness of
GS when appropriately recognized. In persistently
symptomatic patients, potassium-sparing agents
such as amiloride or spironolactone may be useful
to reduce renal potassium losses (5,7). Treatment
must be individualized, with regular monitoring to
balance efficacy and tolerability.

Overall prognosis is excellent, with preserved
renal function in most patients. However, symptom
burden may substantially impact quality of life (2,5).
Progression to renal insufficiency is exceedingly
rare, with only isolated reports of evolution to end-
stage renal disease (10). Our patient’s favorable
response to therapy and sustained biochemical
normalization reinforce the benign long-term
outlook when GS is appropriately recognized and
managed.
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Strengths and limitations

Strengths

« First documented case of GS from Kenya,
contributing to novel regional evidence.
Comprehensive biochemical characterization
confirming characteristic electrolyte pattern.
Demonstration of excellent clinical response to
appropriate therapy.

Limitations

Ethical considerations: Written informed consent
was obtained from the patient for publication of
this case report.

References

1. Blanchard A, Bockenhauer D, Bolignano D,
et al. Gitelman syndrome: consensus and
guidance from a kidney disease: Improving
global outcomes (KDIGO) controversies

conference. Kidney Int. 2017; 91:24-33.

. . . 2. Knoers NVAM, Levtchenko EN. Gitelman
« Lack of genetic confirmation due to financial svndrome. Orohanet J Rare Dis. 2008: 3: 1-6
constraints, although clinical and biochemical 3 F>r,emont O'_I_ (Ij)han oM Under:standilng- Bart.ter
iteri highl tive. : ’ ’
C.n erla were nig y.su.ppor ve . syndrome and Gitelman syndrome. World J
+ Single case report limits generalizability. Pediat. 2012: 8:25-30
+ Long-term follf)w—up data are pending. 4. Roser M, Eibl N, Eisenhaber B, et al. Gitelman
Absenceofreninandaldosterone measurement syndrome. Hypertension. 2009; 53:893-897.
which may further support the diagnosis. 5. Urwin S, Willows J, Sayer JA. The challenges
Conclusion of diagnosis and management of Gitelman
syndrome. Clin Endocrinol (Oxf). 2020; 92:3-10.
This case underscores the importance of 6. Van Der Merwe PDT, Rensburg MA, Haylett
considering Gitelman syndrome in adults " WL et al. Gitelman syndrome in S Seuth
presenting with refractory hypokalemia and African family presenting with hypokalaemia
hypomagnesemia, especially in the presence and unusual food cravings. BMC Nephrol. 2017;
of renal electrolyte wasting and hypocalciuria. 18: 1-8
Recognition s particularly ‘important in sub- ;= i 6 Fedeli C, Moroni L, et al. Gitelman
Saharar) Africa, where the condltlgn 1> I|kg|y syndrome: pathophysiological and clinical
underdiagnosed. Although genetic testing aspects. Intern J Med. 2010; 103:741-748
provides definitive confirmation, diagnosis can g v P R D h ,K K.h'l D ' |
often be made reliably on clinical and biochemical : Sargas— ou?sout t a ‘anG. ’I antia d et al.
grounds, especially in resource-limited settings Jzectrusmcivm/l: allgg? ;rfzz"fggrga;;gn rfome.
where genetic testing may be unavailable or o F iner Oj Nep rOK.Y res T_ )CI' ol
unaffordable. Early diagnosis enables targeted : ugmura g OZ; 2 tamimur? ' e}lc‘.a.t 'n'_ctz:]
therapy, prevents complications such as aGn lgene IC Cd arac er;(s.cllcs m/ paRlen > Wi
arrhythmias and neuromuscular dysfunction, itelman syndrome. Kidney Int Rep. 2019;
and significantly improves quality of life. Greater 4:119-125. . _ _
awareness and access to diagnostic testing are 10 Bonfantg L, Davis PA, Spinello M, efal. Chronic
essential to better define the burden of GS in rengl fa|Iure,. enQ—s.tage. renal disease, and
African populations. Our patient’s excellent two- perltonegl d'al)"S'S in Gitelman’s syndrome.
year clinical course highlights the effectiveness Amer J Kidney Dis. 2001; 38:165-168.
of timely diagnosis and sustained supportive
management.
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Abstract

Pulmonary Hypertension (PH), characterized
by a mean pulmonary artery pressure (mPAP)
exceeding 20 mmHg, is a life-threatening condition
that may be misdiagnosed in the postpartum
period due to its clinical overlap with peripartum
cardiomyopathy and pulmonary embolism. PH
poses a particularly high risk of maternal mortality
during the puerperium.

We describe a 28-year-old woman, two
months postpartum, who presented in World
Health Organization (WHO) functional class
IV with profound right heart failure, severe
hypoxia, hypotension, and anasarca. She was
ultimately diagnosed with idiopathic pulmonary
hypertension.

In the postpartum period, right ventricular
failure remains the primary cause of mortality in
women with pulmonary hypertension. Early and

Introduction

Pulmonary arterial Hypertension (PH) is defined
as an elevated mean Pulmonary Artery Pressure
(mPAP) of greater than 20mmHg. It is usually
accompanied with a Pulmonary Arterial Wedge
Pressure (PAWP) of <15mmHg and Pulmonary
Vascular Resistance (PVR) of >2 Wood Units (WU).
It has an extremely high risk of maternal mortality
or severe morbidity thus making pregnancy
an absolute contraindication in those with the
condition (1,2). Maternal mortality ranges between
30 and 50% depending on cause of the PH with the
major causes of death being right ventricle failure,
cardiac arrest, pulmonary hypertension crisis,
preeclampsia, and sepsis (3).

PH causes pulmonary vascular remodeling
which further worsens the pulmonary vascular
resistance. Patients with PH are thus not able to
accommodate the increases in blood volume

accurate diagnosis is crucial to improving maternal
outcomes. Although all classes of PH-targeted
therapies are deemed safe for use after delivery,
financial constraints often limit access. In addition,
treatment should be carefully tailored and
managed by a multidisciplinary team to ensure
optimal care.

Ahighindexofsuspicionand promptrecognition
of PH are vital for effective management and
counseling regarding future pregnancies. To
ensure access to appropriate care, governments
should consider providing comprehensive
insurance coverage for women affected by this
high-risk condition.

Key words: Pulmonary hypertension, Postpartum
period, Right heart failure, Maternal mortality,
Idiopathic pulmonary arterial hypertension

and cardiac output that occurs in pregnancy and
puerperium, ultimately resulting in impaired
right ventricular function and ultimately failure.
The right ventricular dysfunction and elevation in
pulmonary vascular resistance leads to a reduction
in left ventricular filling which ultimately results
in a reduction in cardiac output, hypotension and
eventually death (4).

Case report

We present a case of EA, a 28-year-old lady who was
admitted with severe dyspnea and restlessness.
She had anasarca, hypoxia, hypotension, moderate
pallor but normal urine output. She reported that
the symptoms had worsened over the last one
week and she had been admitted at the district
hospital for 5 days. She was para 2+0, and was 2
months into puerperium. She delivered at the
local district hospital and was discharged after an
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uneventful delivery. Four days after admission she
developed difficulty in breathing and was taken
back to the hospital from where she was referred
to the county hospital for ICU and specialty care.
She stopped breast feeding during this time. She
was later referred to the regional hospital from
where no conclusive diagnosis was made as an
echocardiogram was requested but never done.
She had been on management for pulmonary
embolism with a differential diagnosis of post-
partum cardiomyopathy.

Her sister reported that she had been a healthy
girlwhowasactive physically. After herfirstdelivery,
she also developed some mild shortness of breath
but this improved with time. A diagnosis was never
made. She was never on any contraceptives. She
never drank alcohol nor smoked cigarettes. She
neither had HIV nor any known chronic illness or
allergy.

Her full haemogram was only significant for
anaemia of 8g/dl. D-dimer was elevated at 8863,
and the lower limb doppler was negative for DVT.
Her echocardiogram showed a small left ventricular
cavity with normal cardiac output while the RV
was severely dilated with reduced function (TAPSE
of 1.32), with PVSP estimated at 90mmHg. There
was pericardial and pleural effusion, with ascites.
The pulmonary trunk was dilated and larger than
the aorta but no clots were visualized within it
nor within the branches. No congenital heart
defect was identified on echocardiography. A CT
pulmonary angiogram was advised but couldn’t
be done due to financial limitations. Renal and liver
functions were normal.

The patient showed very modest improvements
with sildenafil, heparin and diuretics, with oxygen
saturations, blood pressureandanasarcaimproving
slightly. She reported that her condition worsened
with rivaroxaban previously. She couldn’t procure
bosentan. She declined rivaroxaban (due to
previous failure to improve symptoms), and
neither wanted oxygen administration nor HDU or
ICU stay. After 4 days her condition deteriorated,
she went into a coma and later succumbed.

Discussion

This patient may have experienced worsening
Pulmonary Hypertension (PH) due to an
undiagnosed Pulmonary Embolism (PE), a plausible
scenario given the heightened hypercoagulable
state of the puerperium. Unfortunately, the
absence of a CT pulmonary angiogram and lack of

post-mortem examination leaves the exact cause
unconfirmed. It is also possible that she developed
de novo postpartum pulmonary hypertension, or
that PE occurred as a complication of pre-existing
or undiagnosed PH.

Several features placed this patient in a high-risk
category:signs of right heartfailure, rapid symptom
progression postpartum, WHO functional class IV
status, a severely limited six-minute walk distance
(likely <165 meters), and echocardiographic
findings indicating significant right ventricular
dysfunction and elevated pulmonary pressures
(1,5).

Inthe postpartum period, right ventricular failure
remains the leading cause of mortality in women
with PH. Strict fluid balance is critical, as volume
overload can precipitate acute decompensation.
All classes of PH-targeted therapies—including
endothelin receptor antagonists such as bosentan,
which are contraindicated during pregnancy due
to teratogenicity—can be safely used postpartum.
Calcium channel blockers (e.g., amlodipine) are
beneficial in a subset of patients with vasoreactive
PH. In cases of refractory shock, inotropic agents
like dobutamine, with or without epinephrine,
may be used to support cardiac function. However,
diuretics must be administered judiciously to avoid
worsening cardiac output or increasing pulmonary
vascular resistance (6).

When medical therapy fails to stabilize the
patient, mechanical circulatory support should
be considered. Options include Intra-Aortic
Balloon Pump (IABP), Right Ventricular Assist
Devices (RVAD), and Extracorporeal Membrane
Oxygenation (ECMO).In this case, ECMO mighthave
provided both respiratory and circulatory support,
particularly given the patient’s profound hypoxia
(7). Atrial septostomy may also be employed to
reduce right ventricular pressure and improve left
ventricular filling, though it carries the trade-off of
exacerbating systemic hypoxia. In select cases, lung
transplantation can be a definitive treatment, with
atrial septostomy serving as a bridge to transplant.
However, access to transplant programs and donor
organs remains limited (8).

Conclusion

Pulmonary hypertension, whether pre-existing or
emerging postpartum, carries an unacceptably
high risk of maternal mortality. Early recognition
and timely intervention are essential not only for
improving survival but also for informing women
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about future reproductive risks. Governments and
health systems must prioritize comprehensive
insurance coverage to ensure timely diagnosis,
optimal treatment, and continuous follow-up.
Moreover, ongoing clinician education and the
establishment of multidisciplinary PHmanagement
teams at regional centers are critical to improving
outcomes for these vulnerable patients.
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