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Biostatistics is an essential discipline in modern 
medical education, providing future physicians with the 
skills to understand medical literature, evaluate 
evidence, and contribute to research. However, it often 
remains undervalued in undergraduate curricula. This 
editorialdiscusses the significance of biostatistics in 
undergraduate medical education, its role in evidence-
based medicine, challenges in teaching, and strategies 
for improvement.
The medical profession increasingly depends on 
evidence-based practice, where clinical decisions are 
guided by data rather than solely by tradition or 
authority. Biostatistics, the cornerstone of medical 
research and critical appraisal, is therefore an essential 
component of undergraduate medical education. 
Despite its importance, the subject often remains 
underemphasized in many medical curricula 
worldwide, including South Asia.
Evidence Based  Medicine
Medical students are expected to critically evaluate 
scientific literature, interpret research findings, and 
apply them in patient care. Without adequate grounding 
in biostatistics, future physicians risk misinterpreting 
results, overestimating treatment effects, or failing to 
recognize study limitations. This gap has direct 
implications for patient safety and healthcare quality.1 
Studies have shown that medical graduates frequently 
lack confidence in understanding statistical concepts, 
leading to poor engagement with research and difficulty 
in practicing evidence-based medicine.2,3 Introducing 
biostatistics early in the curriculum, integrated with 
community medicine, epidemiology and clinical 
research, ensures that students can contextualize 
statistical principles with real-life clinical questions.4

Institutions that integrate biostatistics into early training 
have reported better student engagement in research 
activities.5

Clinical Decision Making
The advent of artificial intelligence, big data and 
precision medicine demands stronger statistical literacy. 
Physicians are not expected to become statisticians but 
must acquire sufficient knowledge to collaborate with 
researchers, interpret findings and make informed 
clinical decisions.6 Statistical reasoning is not confined 
to academia, it underpins diagnostic accuracy, risk 
assessment and treatment evaluation. For example, 
concepts such as sensitivity, specificity and predictive 
values are indispensable in interpreting diagnostic 
tests.7

Barriers 
Perceived irrelevance : Many students perceive 
biostatistics as abstract and irrelevant, often due to 
traditional didactic teaching methods. Innovative 
approaches—such as case-based learning, problem-
solving sessions, and integration with clinical case 
discussions—have been shown to enhance engagement 
and long-term retention.8 
• Teaching Methods: Traditional lectures may fail to 

capture interest, leading to poor understanding.8

• Faculty Expertise: A shortage of trained 
biostatisticians in medical schools hinders effective 
teaching.9

Strategies  for Improvement
i) Curriculum Integration
Embedding statistical concepts within clinical case 
discussions enhances relevance and retention.10 For 
example, teaching diagnostic test interpretation 
alongside pathology improves application.
ii) Active and Problem-Based Learning
Interactive approaches, such as problem-based learning 
and case simulations, improve student engagement and 
comprehension.11
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iii) Faculty Development
Investing in training medical teachers in biostatistics 
ensures more effective teaching and mentoring.12

iv) Use of Technology
Statistical software and online modules can make 
learning more practical and interactive, preparing 
students for real-world data analysis.13

Biostatistics is not merely a supportive subject but a 
vital competency in undergraduate medical education. 
Strengthening its teaching, integrating it with clinical 
relevance, enhancing faculty expertise, adopting 
innovative pedagogical strategies and fostering 
statistical literacy among undergraduate students are 
essential steps toward producing physicians capable of 
practicing evidence-based medicine in the modern era.
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Medication Management and Drug Stewardship in Chronic Kidney Disease (CKD)GRAPHICAL ABSTRACT

Cohort

RISK FACTORS
l Polypharmacy
l Comorbidities
l Altered pharmacokinetics
l Nephrotoxins.

CORE PRINCIPLES
l Medication selection and avoidance of 
	nephrotoxins
l Dose adjustment by eGFR
l Regular medication reconciliation
l Safe deprescribing
l Patient education (Sick-day rules, 
	OTC/herbal risks).

BARRIERS
l Limited access to essential medicines
l Slow adoption of guidelines.

Results

Roy D K Graphical Abstract : Dutta P K MCMC Journal. 2024;3(2) : 3-12

Conclusion: Drug stewardship in CKD is essential for minimizing larm and optimizing 

STRATEGIES
l Digitial health toolds
l Interdisciplinary teams
l Shared decision-making.

ABSTRACT
Background: Patients with Chronic Kidney Disease 
(CKD) are at high risk of medication-related problems 
due to altered pharmacokinetics, polypharmacy and 
comorbidities. Drug stewardship aims to optimize 
therapy, minimize nephrotoxicity and improve patient

outcomes. To summarize key principles of medication 
management and drug stewardship in CKD, highlighting 
strategies to optimize dosing, reduce harm and promote 
equitable access to essential therapies.

Methodology: A narrative review was performed using 
PubMed, Scopus, and Google Scholar for literature 
published between 2010–2025. Key words Chronic 
kidney disease; Deprescribing; Drug stewardship; 
Included and Medication reconciliation. Reference lists of 
key articles and KDIGO guidelines were reviewed.

Results: Effective stewardship involves medication 
selection, dose adjustment using eGFR, regular 
medication reconciliation, deprescribing when appropriate
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OUTCOME
l Optimized therapy
l Reduced adverse events
l Equitable care.
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and patient education. Nephrotoxic medications (e.g. 
NSAIDs, antivirals, PPIs) require careful monitoring. 
Special considerations include pregnancy, acute illness 
and cancer. Barriers include limited medication access in 
low-income countries and delayed adoption of evidence-
based therapies. Digital health tools, interdisciplinary 
collaboration and shared decision-making improve 
outcomes.
Conclusions: Drug stewardship in CKD is essential for 
minimizing harm and optimizing. Addressing global 
inequities in medication access and implementing 
evidence-based interventions can enhance patient safety 
and quality of care.

Key words : Chronic kidney disease; Deprescribing; 
Drug stewardship; eGFR;  Medication management; 
Medication reconciliation; Nephrotoxicity;  Patient ed-
ucation.

SEARCH STRATEGY
Databases Searched were PubMed, Scopus, Google 
Scholar.Search Terms are (“Chronic kidney disease” 
OR CKD) AND (“Drug stewardship” OR “Medication 
management” OR “Deprescribing” OR “Medication 
reconciliation” OR “Nephrotoxicity”). Filters were 
Human studies, English language 2010–2025. 
Guideline Sources were KDIGO 2024 CKD guidelines, 
WHO essential medicines list. Additional Sources were 
reference lists of key reviews and meta-analyses.

INTRODUCTION
Abnormal kidney function results in alteration in 
pharmacokinetics and pharmacodynamics, and for 
people with Chronic Kidney Disease (CKD) as the 
GFR worsens, so does the prevalence of polypharmacy 
and comorbidities increases.1 People with CKD are at 
increased risk of medication errors and inappropriate 
prescribing (Noted to be up to 37% in ambulatory 
outpatient studies and up to 43% in long-term care 
studies.2,3 Because of the central role of the kidneys in 
the elimination of many medications and their 
metabolites, many medications require dose adjustment 
or discontinuation in people with low Glomerular 
Filtration Rate (GFR).4 CKD increases the 
nephrotoxicity of some medications and nephrotoxicity 
is critical to avoid in people with low GFR. People with 
CKD have increased susceptibility to problems with 
medications, which may further contribute to 
suboptimal pharmacological management.5,6 People 
with Chronic Kidney Disease (CKD) are prescribed, on 

average, 12 medications per day in addition to 
nonprescription therapies, creating a complex 
polypharmacy.7 Medication management is an important 
component of the care of people with CKD. 

Risk factors for medication-related problems in CKD 
include comorbid conditions, complex treatment 
regimens and polypharmacy, frequent medication 
changes, use of medications which have a narrow 
therapeutic window, drug interactions, complex care 
teams with multiple clinicians involved and challenges 
with treatment burden, cost and nonadherence.7 

Medications need to be prescribed responsibly, 
monitored for efficacy and safety and when they do not 
or no longer serve their intended purpose, discontinued. 
As in all medical decision-making, healthcare providers 
should consider the indication, benefit-risk profile and 
potential nephrotoxicity while balancing accessibility, 
availability, local health policies, cultural practices, 
affordability and patient preferences.
Medication management and drug stewardship in 
Chronic Kidney Disease (CKD) involve optimizing 
medication safety and effectiveness by adjusting doses 
based on kidney function (eGFR) selecting appropriate 
drugs, performing medication reconciliation and 
considering deprescribing when unnecessary. Key 
challenges include managing polypharmacy, adjusting 
drug doses for altered pharmacokinetics and avoiding 
nephrotoxic agents. Strategies like patient education, 
digital health tools and interdisciplinary collaboration 
are essential for successful stewardship, with the 
ultimate goal of preserving kidney health and 
improving patient 

DISCUSSION
Key Principles of Drug Stewardship in CKD includes 
i) Medication Selection: Choosing medications that are 
effective, safe, and less likely to harm the kidneys, 
avoiding known nephrotoxins
ii) Dose Adjustment: Modifying drug dosages based on 
the patient's estimated Glomerular Filtration Rate 
(eGFR) to account for impaired kidney clearance
iii) Monitoring: Continuously monitoring patients for 
both the effectiveness of medications and potential 
adverse drug reactions.

iv) Medication Reconciliation: Regularly reviewing all 
medications to prevent harmful interactions or 
inappropriate use 
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v) Deprescribing: Strategically stopping medications 
that are no longer needed or beneficial to reduce pill 
burden and potential harm. 

Central to drug stewardship for people with CKD is to 
minimize use of medications in patients who have 
contraindications. Contraindications may be absolute, 
when risk of using the medication clearly outweighs 
any potential benefit or relative, when caution should 
be used when the medication is prescribed. Medications 
with relative contraindications may be prescribed 
provided no safer alternative exists. Careful monitoring 
and individualized treatment plans are crucial due to 
potential side effects and the need to avoid nephrotoxic 
medications. When new medications are started, 
healthcare providers should consider comorbidities, 
functional status and psychosocial factors (e.g. 
Socioeconomic status, self-efficacy) for each person 
with CKD.

Nephrotoxic Medications
Between 18%–20% of people with CKD G3-G5 
receive at least one potentially-inappropriate 
nephrotoxic medication annually, primarily Non-
Steroidal Anti-Inflammatory Drugs (NSAIDS) 
antivirals, fenofibrates, bisphosphonates and Proton 
Pump Inhibitors (PPI).8,9,10 Drug-associated 
nephrotoxicity is an important contributor to new or 
worsening CKD.11 Multiple mechanisms of 
nephrotoxicity have been reported including 
hemodynamic changes, vascular endothelial injury, 
glomerular disease, direct tubular toxicity including 
acute tubular injury or necrosis, acute interstitial 
nephritis, osmotic nephrosis, and crystal  deposition.12 

Patient characteristics that increase the risk for 
nephrotoxicity include pre-existing CKD, concomitant 
use of other nephrotoxins (e.g. Vancomycin with 
piperacillin-tazobactamor vancomycin with 
aminoglycosides), high-doses or prolonged duration of 
nephrotoxins, older age, comorbidities (Including 
diabetes, heart and liver failure and solid organ 
transplantation) and acute illnesses, especially when 
associated with intravascular volume depletion and 
hypotension (e.g. Sepsis, shock).13,14 Sometimes the use 
of a potentially nephrotoxic medication is unavoidable 
(e.g. Calcineurin inhibitor use in a patient with 
nephrotic syndrome). In this case, close monitoring for 
nephrotoxicity and risk mitigation using therapeutic 
drug monitoring is reasonable.

Over-The-Counter (OTC) Medications, Herbal 
Remedies and Dietary Supplements
The use of these therapies is observed in 25–70% of 
people with CKD.15,16,17 Herbal remedies often used in 
an unmonitored setting, many of these remedies are 
composed of natural compounds with complex active 
ingredients that have not been evaluated in people with 
or without CKD. NSAIDS, the most commonly used 
OTC medication, are associated with altered 
intraglomerular hemodynamics, interstitial nephritis, 
analgesic nephropathy, hypertension and heart 
failure.18,19 However, pain is prevalent in people with 
CKD and its patient-centered management is 
complicated: for some patients judicious NSAID use 
with monitoring of eGFR may be preferred to other 
pain medications, such as opioids, that have stronger 
associations with adverse events.20,21

Dietary supplements are likewise readily available and 
widely used as alternative or complementary therapy, 
without an evidence base. Patients should routinely be 
asked about use of non-prescription products. 
Unprescribed products that may threaten kidney health 
or interact with essential therapies for CKD should be 
discussed and the healthcare worker should clearly 
advocate for their discontinuation, within a framework 
that recognizes and respects the patient’s perspective, 
which may be culturally or socially informed and 
which balances patient autonomy, beneficence, and 
non-maleficence. KDIGO guideline suggested to 
review and limit the use of over the counter medicines 
and dietary or herbal remedies that may be harmful for 
people with CKD.22

Drug Dosing for People with CKD
GFR is considered the best surrogate for renal 
clearance and therefore is central to determining 
eligibility and dose for drugs that are cleared by the 
kidneys. Major regulatory agencies now recognise that 
“Any contemporary, widely accepted and clinically 
applicable eGFR equation is considered reasonable to 
assess kidney function in pharmacokinetic 
studies”.23,24,25 Although many medications were 
historically approved based on the CG equation, 
laboratory reporting of eGFR typically uses equations 
such as the MDRD or CKD-EPI  equations.26-28 Because 
of the recognised limitations of creatinine, alternative 
filtration markers have been sought as adjunct or 
alternatives to estimate GFR for drug dosing and 
monitoring.  Calculation of eGFR using alternative 
biomarkers such as cystatin C (eGFRcr-cys or eGFRcys)
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might be appropriate if eGFRcr is not an accurate 
reflection of GFR. Estimated GFR from cystatin C in 
combination with creatinine (eGFRcr-cys) is 
recommended as a supportive test for eGFRcr when 
eGFRcr is thought to be inaccurate and clinical 
decisions are impacted by the level of GFR.22

The initial test for evaluating drug dosing in most 
circumstances will be creatinine-based eGFR 
(eGFRcr). The eGFRcr is widely available, routinely 
evaluated as part of the basic metabolic panel, is low 
cost, and has sufficient precision for most medication 
dose-adjustment.In general, if concern about the 
appropriateness of eGFRcr has led to measurement of 
cystatin C, it is  suggested to remeasure creatinine at 
the same time and using a combination equation 
(eGFRcr-cys). Use of both biomarkers in the eGFR 
equation to some extent manages or mitigates the non-
renal determinants of either alone. The native units for 
eGFRcr, eGFRcys and eGFRcr-cys for many 
contemporary equations are normalised to a nominal 
standard Body Surface Area (BSA) of 1.73m2 and 
expressed as mL/min per 1.73m2.  The greatest impact 
of this nuance will be in patients with a body surface 
area that is markedly different than 1.73m2.29 KDIGO 
guideline suggested monitoring of  eGFR, electrolytes 
and therapeutic medication levels, when indicated, in 
people with CKD receiving medications with narrow 
therapeutic windows, potential adverse effects or 
nephrotoxicity, both in outpatient practice and in 
hospital settings. For most people and clinical settings, 
validated eGFR equations using SCr are appropriate for 
drug dosing.22

Sex differences in drug safety and efficacy in people 
with CKD are understudied and very little is known 
about the optimal assessment of GFR in people who are 
transgender.30 Sex differences in body weight and 
composition as well as physiology indeed impacts on 
drug metabolism and response and sex hormones 
appear to play an important role in modulating sex-
based differences in pharmacokinetics across the life 
cycle.31,32 It has been postulated excess risk of adverse 
drug reactions in women to be explained by 
overdosing, given that most drugs are prescribed to 
women and men at the same dose (i.e one pill per day) 
and pharmacokinetics are often higher in women.33

Special Circumstances for Drug Dose Adjustments 
in People with CKD

Acute illness 
Acute illness leads to rapid changes in physiology that 
alter drug pharmacokinetics and pharmacodynamics. 
AKI decreases kidney elimination of drugs and their 
renally-eliminated metabolites. Acid-base abnormalities 
and accumulation of uremic toxins alter drug protein 
binding.4 Acute-care drug use may compete for tubular 
secretion of serum creatinine at tubular transporters (e.g. 
High-dose sulfamethoxazole/trimethoprim [SMZ-TMP] for 
Pneumocystis jirovecii pneumonia) making it difficult to 
distinguish between pseudo- and true nephrotoxicity.34,35 

Further complicating pharmacokinetic evaluation in 
people with CKD who are acutely ill, serum 
concentrations of kidney filtration markers fluctuate 
because of changes in true GFR, in non-GFR 
determinants of the marker or in the volume of 
distribution of the marker. Dosing decisions during 
critical illness must balance all the factors which may 
alter the accuracy of estimating equations, consider the 
risks and benefits of the medication for the patient and 
iteratively re-evaluate progress toward therapeutic 
goals. Drug level monitoring should be used, where 
available.36,37

Pregnancy
Pregnancy may pose a risk of CKD progression for 
people with established CKD. In addition, some 
recommended medications to slow or prevent CKD 
progression are teratogenic (Such as ACEi/ARBs or 
mammalian target of rapamycin inhibitors) and 
discontinuation during pregnancy should be 
considered.38

Some CKD-specific medications should be continued 
during pregnancies such as hydroxychloroquine, 
tacrolimus, cyclosporin, eculizumab, prednisone, 
azathioprine, colchicine and intravenous 
immunoglobulin. When prescribing medications to 
people with CKD who are of child-bearing potential, 
always review teratogenicity potential and provide 
regular reproductive and contraceptive counseling in 
accordance with the values and preferences of the 
person with CKD. When pregnancy is not desired, we 
note that while the effect of different forms of 
contraception on GFR is unknown, oral contraceptives 
are associated with increased BP and hypertension.39,40
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During lactation, thoughtful consideration of the risks 
and benefits of the drug and of lactation (To the patient 
and their child) and the patient’s preferences about 
lactation is essential, along with the recognition that 
some medications suitable for use during pregnancy 
may not be appropriate for lactation and vice versa.41 

Multidisciplinary care with obstetrics, midwifery, 
lactation consultants and other subspecialty care will be 
essential at different points in the journey through pre-
conception, pregnancy and lactation.42

Cancer 
Non-GFR determinants of both creatinine and cystatin 
C may be more profound in people with cancer: 
Cachexia and malnutrition are common in people with 
cancer and lead to decreased creatinine production and 
overestimation of GFR, Cystatin C production may be 
increased in high-cell turnover diseases, in the presence 
of certain types of cancer cells and in people receiving 
high-dose corticosteroids as part of the chemotherapy. 
These increases in cystatin C concentrations may lead 
to an under-estimation of eGFR. Despite its relative 
inaccuracy compared with other validated eGFR 
equations, the CG equation continues to be one of the 
most-commonly used eGFR methods for these 
patients.43,44 An evaluation of eGFR equation 
performance in patients with solid tumors observed the 
eGFRcr (CKD EPI) and the eGFRcr-cys (CKD-EPI) 
predicted mGFR with greater accuracy than CG.45

Medication Review and Medication Reconciliation
Medication review is essential for minimizing the 
occurrence of medication-related problems.7 

Medications that are no longer needed can be 
considered for discontinuation (e.g. PPI) and others will 
require dose reduction or discontinuation when GFR 
falls (e.g. Metformin). Perform thorough medication 
review periodically and at transitions of care to assess 
adherence, continued indication and potential drug 
interactions because people with CKD often have 
complex medication regimens and are seen by multiple 
specialists.
Medication reconciliation, the identification of the most 
complete and accurate list of medications, is the first 
step of the medication review process. Obtain an 
accurate medication list, including over-the-counter 
medications, from the patient and/or available sources 
(e.g. Caregiver, electronic medical record, smartphone 
applications). Evaluate whether all medications remain 
medically necessary or whether any other medication is 

required. Assess whether current medication (s) is the 
optimal medication (s) for each indication, 
individualised for each patient. Review the medication 
list for drug interactions, including drug-drug, drug-
disease, drug-laboratory and drug-food interactions. 
Identify and resolve any discrepancies between the 
medications list and the one in the medical record.
Best practices for medication reconciliation and review 
includes documentation and communication. It seems 
likely that medication reconciliation and review 
routinely, at clinic visits, and at care transitions such as 
hospital discharge facilitates the achievement of 
benefits of evidence-based therapy.46,47

Safe Deprescribing
Deprescribing, “The planned and supervised process of 
discontinuing or reducing medications that may be 
causing harm or are no longer providing benefit” is 
integral to drug stewardship, having the potential to 
minimise medication-related problems and medication 
burden.48 Obtain an accurate medication list, do 
medication reconciliation and include over-the-counter 
medications, herbal remedies and supplements. Identify 
medications that could be deprescribed: 
l Medications that may no longer be indicated 
l Medications that are potentially inappropriate  
l Medications with questionable efficacy. 

Conduct shared decision-making discussion about 
whether to deprescribe a medication: engage the patient 
and/or caregiver for their input on deprescribing the 
medication. 
Deprescribing often is reactive (i.e. Occurring after an 
adverse event or symptom); however, proactive 
deprescribing is a hallmark of effective drug 
stewardship. Clinicians in primary care often do not 
know when or how to do deprescribing in people with 
CKD, therefore, optimal deprescribing should involve 
clinician education, decision support tools and/or 
pharmacist engagement.
Deprescribing During Acute Illness
People with CKD who experience acute illness are at 
heightened susceptibility for medication therapy problems 
due to the underlying disease state, volume status changes, 
hemodynamic alterations, altered end organ function, 
polypharmacy, drug-drug interactions and at times, 
uncertainty about their home medication regimen.49 Many 
chronic medications are withheld in the context of 
acute illness because of altered risk-benefit, absence of 
indication (e.g. Antihypertensives in shock).
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Patient Education and Patient Empowerment
People with CKD should share responsibility for drug 
stewardship. Educating patients about their medications 
is crucial for successful stewardship. Educate and 
inform people with CKD regarding the expected 
benefits and possible risks of medications so that they 
can identify and report adverse events that can be 
managed. They can communicate the CKD diagnosis 
with non-nephrology healthcare providers for 
awareness and an assessment of drug selection and 
dose appropriateness. CKD patients can carry an up-to-
date list of medications, know their GFR and recall 
prior adverse drug reactions. They should be educated 
about sick day rules and use of over the counter drugs 
and herbal remedies  supplements

Sick-Day Rules
Providing guidance on managing medications during 
acute illnesses or when kidney function may be 
temporarily affected. Sick day rules refer to patient 
instructions to temporarily discontinue specific 
medication in the setting of a dehydrating illness to 
minimize the risk of AKI or medication accumulation 
in the setting of AKI. The acronym SADMAN (S) 
(Sulphonylureas, ACEi, diuretics and direct renin 
inhibitors, metformin, Angiotensin Receptor Blockers 
[ARB] NSAIDs) to which SGLT2i were subsequently 
added) was developed to help practitioners recall the 
classes of drugs to be temporarily discontinued.  The 
complexity of sick day rules is challenging for any 
patient, challenges that are magnified by cognitive 
impairment, low literacy or visual impairment in the 
patient or caregiver.56 The most reported problem is 
failure to restart medication.57 The plan to restart 
medications should be detailed in the medical records 
and clearly communicated to patients.
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The rationale for temporary discontinuation of certain 
medications before elective surgery or procedures (e.g. 
Contrast imaging) is to prevent perioperative AKI and 
other complications such as hypotension, metabolic 
acidosis or hyperkalemia during the perioperative 
period. People with CKD admitted with AKI and 
hyperkalemia may need RASi, aldosterone antagonists, 
diuretics and potassium supplementation held, whereas 
those admitted with volume overload may need 
augmentation of these medications. Finally, fasting or 
starvation, acute surgery, intrabdominal pathology such 
as gastroenteritis or pancreatitis, acute intoxication and 
infection or sepsis potentiate the risk for ketoacidosis 
with SGLT2i.50 During acute illness, a patient’s clinical 
status and GFR may vary day-to-day requiring daily 
drug stewardship to minimize errors, especially through 
care transitions and rapid changes in health status. 
If medications are discontinued during an acute illness, 
communicate a clear plan of when to restart the 
discontinued medications to the affected person and 
healthcare providers, and ensure documentation in the 
medical record.
Unplanned deprescribing during the treatment and 
resolution of adverse drug reactionsliketemporary 
discontinuation of medications to manage adverse 
events is indicated in most cases. However, fear for 
adverse event recurrence often results in failure to 
resume treatments.
During pre-conception, pregnancy and lactation 
For people with established CKD, pregnancy is 
associated with risk of CKD progression.51 Guidelines 
advise that some evidence-based medications that slow 
or prevent CKD progression, should not be prescribed 
during pregnancy because they are teratogenic (e.g. 
RASi, mycophenolate mofetil or have not been studied 
in this population.52-54 Some CKD-specific medications 
can be safely continued during pregnancy, including 
hydroxychloroquine, tacrolimus, cyclosporin, eculizumab, 
prednisone, azathioprine, colchicine, and intravenous 
immunoglobulin. Biologics such as rituximab, belimumab 
and abatacept do not cross the placenta until the 15th 
week of gestation and discussion of the benefits and risks 
of these medications in the context of conception and 
pregnancy is essential for shared decision-making.55

Essential Strategies to Promote Drug Stewardship in CKD
Essential strategies to promote drug Stewardship in 
CKD includes 
i) Patient Education and Engagement
ii) Interdisciplinary team Collaboration
iii)  use of Digital Health Tools 
iv) shared decision making. 
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Essential steps for appropriate sick day rule implementation

Over-The-Counter (OTC) Drugs, Herbal Remedies and 
Supplements: There are growing concerns regarding 
the use of falsified and substandard medications in LIC 
and LMIC which pose potential harm, particularly to 
those people at risk of, and with, CKD. Patients and 
their families should be aware that medication
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falsification is often associated with illicit internet 
supply. These must be carefully reviewed and managed, 
as many can be nephrotoxic or interact with prescribed 
medications. Educate and inform people with CKD 
regarding the expected benefits and possible risks of 
medications so that they can identify and report adverse 
events that can be managed.

Interdisciplinary Team Collaboration: Strategies to 
improve drug stewardship by multidisciplinary 
interactions between nephrologists and clinical 
pharmacists provide safe and cost-effective care in 
people with CKD.58,59,60

Digital Health Tools: Utilizing digital tools can aid in 
medication reconciliation, dose calculations and patient 
monitoring. 

Shared Decision-Making: Involving the patient in 
decisions about their medication plan promotes 
adherence and better outcomes.

Barrier to Drug Stewardship
Limited medication access and Slow adoption of 
evidence-based interventions (i.e. New therapies for 
CKD management) are two important barriers to 
successful drug stewardship in CKD patients.

Limited medication access is one of the important 
barrier to drug stewardship. The International Society 
of Nephrology (ISN) reported recently that only 35% of 
people in LIC countries have, for example, access to 
RASi, statins and insulin.61 Despite the demonstrated 
cardiorenal benefits of SGLT2i and glucagon-like 
peptide-1 receptor agonists, these medications are still 
not available in many jurisdictions, nor considered in 
the national essential medication lists.62-66 Within 
countries, healthcare workers and patients should 
campaign for universal drug coverage that is free at the 
point of use. The WHO and individual countries should 
expand their lists of essential kidney-related 
medications. A global program that utilizes generic 
formulations should also be considered as a tool to 
reduce the costs of drug delivery. Advocate for 
universal and indefinite coverage for essential and life-
sustaining medications such as immunosuppression for 
kidney transplant recipients. Development of 
transparent pricing policies with pharmaceutical 
companies is also essential.
Slow adoption of evidence-based interventions (i.e. 
New therapies for CKD management) is also a barrier

to drug stewardship, perpetuating health inequities and 
disparities in access to quality care. For example, poor 
uptake and adoption of clinical practice guidelines 
owing to the lack of appropriate education among 
patients, health professionals (Such as family 
physicians) and other stakeholders regarding new 
research findings and their effectiveness, the clinical 
inertia, feasibility and scalability of applying the 
interventions in ‘real-life’ settings.

CONCLUSION 
People with CKD are particularly vulnerable to 
medication-related problems. Drug stewardship is 
essential to both minimizing medication-related 
problems and optimizing health for people with CKD. 
There is a critical need to address key barriers to drug 
stewardship, limitations in medication access and slow 
implementation of evidence-based care. Medication 
access inequities remain a priority for the promotion of 
health. Drug stewardship seeks to maximise the 
benefits and minimise risks in the context of the 
resource constraints affecting the patient and 
practitioner and seeks a more equitable future.
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ABSTRACT
Background: Antibiotic misuse is a growing concern, 
particularly in pediatric populations, contributing to 
Antimicrobial Resistance (AMR). This study investigates 
the prevalence and factors associated with antibiotic 
misuse in children under 5 years old at a tertiary care 
pediatric Outpatient Department (OPD) in Marine City 
Medical College & Hopital, Chattogram. 

Materials and methods: A cross-sectional study was 
conducted from January to June 2024 at Marine City 
Medical College and Hospital. Data were collected from 
575 children through caregiver interviews and medical 
record reviews. Descriptive statistics and chi-square tests 
were used for data analysis.

Results: The majority of children (78%) were prescribed 
antibiotics for conditions where they were not indicated, 
such as viral infections. Antibiotics were primarily sourced 
from drug shops and unqualified practitioners. Only 67% 
of caregivers completed the full course of antibiotics, and 
66% lacked awareness of the risks of misuse.

Conclusion: Antibiotic misuse is widespread, driven by 
OTC procurement, improper prescriptions and low 
caregiver awareness. Interventions to regulate antibiotic 
sales, educate caregivers, and improve healthcare 
provider practices are essential.

Key words: Antibiotic misuse; Antimicrobial 
resistance; Antibiotic prescriptions; caregiver awareness; 
Pediatric OPD.

INTRODUCTION 
The misuse of antibiotics is a global health concern, 
particularly in low- and middle-income countries such 
as Bangladesh. Antibiotics are often prescribed for self-
limiting viral infections, fueling the rise of 
Antimicrobial Resistance (AMR) now recognized as 
one of the greatest threats to public health.1 In 
Bangladesh, misuse among children under five is 
especially alarming, as this group is highly vulnerable 
to antibiotic-resistant infections.2 Studies indicate that 
50–70% of pediatric antibiotic prescriptions are 
unnecessary, often given for colds, flu and other viral 
conditions.3,4 In outpatient settings, quick diagnoses 
without confirmatory tests contribute to inappropriate 
prescribing.5 The issue is compounded by over-the-
counter availability of antibiotics, enabling self-
medication by caregivers, especially in rural areas with 
limited access to qualified providers.6,7

Children in this age group face heightened risks, as 
early antibiotic exposure can disrupt gut microbiota and 
increase resistance, complicating future treatments.8,9 
Despite WHO and AAP recommendations to restrict 
antibiotic use to necessary cases, overprescription 
remains widespread.10,11 Factors driving misuse include 
weak healthcare infrastructure, lack of diagnostic 
facilities and unregulated sales.12,13 Many caregivers 
consult unqualified practitioners or purchase antibiotics 
directly from drug stores, while physicians often yield 
to caregiver expectations.14-16 In Dhaka, over 50% of 
caregivers believed antibiotics were essential for 
common pediatric illnesses regardless of cause.17 
Awareness is limited: A rural study found only 30% of 
caregivers understood correct antibiotic use.18
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Given this context, investigating antibiotic misuse 
among children under five in Bangladesh is crucial. 
This study aims to assess its prevalence in a tertiary 
care pediatric Outpatient Department (OPD) of Marine 
City Medical College & Hospital, identify contributing 
factors, and propose strategies to mitigate the problem.

MATERIALS AND METHODS
This study is a cross-sectional observational study 
conducted at the pediatric Outpatient Department 
(OPD) of Marine City Medical College and Hospital in 
Bangladesh, from January to June 2024. Ethical 
approval was obtained from the institutional review 
board of Marine City Medical College and Hospital and 
informed consent was obtained from the caregivers of 
all participating children.
The study targeted children under the age of five years 
who attended the pediatric OPD of Marine City 
Medical College and Hospital during the study period. 
Children who had been prescribed antibiotics were 
included in the study if the antibiotics were prescribed 
for conditions where antibiotics were not indicated 
(Such as viral infections or self-limiting conditions).
Inclusion criteria
Eligible participants were those who had been 
prescribed antibiotics irrespective of the clinical 
condition, even in cases where antibiotics were not 
medically required. In addition, only caregivers who 
were willing to participate and provide informed 
consent were included.
Exclusion criteria
Children with confirmed bacterial infections requiring 
antibiotic therapy, such as sepsis or pneumonia, were 
excluded from the study. Children with chronic 
illnesses or immune system deficiencies that 
necessitated regular antibiotic treatment were also not 
eligible. In addition, children whose caregivers did not 
provide consent for participation were excluded.
The sample size for the study was calculated using a 
standard formula for cross-sectional studies. 
Considering a population size of approximately 1,000 
children attending the Pediatric OPD during the study 
period, a confidence level of 95% and a margin of error 
of 5%, the required sample size was calculated to be 
384 children. A total of 575 children were included in 
the study to ensure sufficient data coverage and to 
account for any incomplete data.
Data were collected using structured questionnaires, 
which were administered to caregivers during their visit
 

to the OPD at Marine City Medical College and 
Hospital. The questionnaire was designed to capture the 
following data:

l Demographic Information: Child's age, sex, caregiver 
occupation and educational status.

l Clinical Data: Diagnosis made by the healthcare 
provider and the conditions leading to the 
prescription of antibiotics. This data was extracted 
from the child's medical record.

l Antibiotic Prescriptions: Type of antibiotics 
prescribed, the frequency of use and duration of 
prescribed treatment.

l Caregiver Awareness: Caregiver knowledge 
regarding the proper use of antibiotics, including 
their understanding of the risks of overuse and the 
necessity of completing the prescribed course. This 
information was gathered through a caregiver 
interview and a set of questions based on common 
knowledge about antibiotic use.

The study also focused on the source of antibiotic 
prescription, whether the prescription was made by a 
healthcare professional or if the antibiotic was 
purchased over-the-counter or recommended by 
unqualified practitioners.
The data were analyzed using the Statistical Package 
for Social Sciences (SPSS) version 26. Descriptive 
statistics were used to summarize the demographic and 
clinical characteristics of the study population. 
Frequencies and percentages were calculated for 
categorical variables, such as the type of antibiotics 
prescribed and the source of prescription. Continuous 
variables, such as age, were analyzed using means and 
standard deviations.
To assess associations between various factors (Such as 
caregiver education level, the source of prescription 
and antibiotic misuse) chi-square tests were used for 
categorical data. Independent t-tests were employed to 
compare the mean age of children in groups with 
appropriate and inappropriate antibiotic use. A p-value 
of less than 0.05 was considered statistically 
significant.
The study adhered to ethical guidelines for medical 
research. Informed consent was obtained from the 
caregivers before participation, explaining the study's 
purpose, procedures, and potential risks. Caregivers 
were assured that all personal information would be kept 
confidential and that their participation was voluntary. 

Original Article Marine City Medical College Journal

14



Table IV examines the relationship between caregiver 
education level and the incidence of antibiotic misuse. The 
Chi-square test was performed to assess statistical significance.

Table V Antibiotic Prescription Based on Child's Condition 
(n=575)

Volume 03   	 Issue 02     October 2024   13-17

RESULTS 
Table I Demographic Characteristics of Study Participants (n=575)

Table I presents the demographic details of the study 
participants, including age, gender, caregiver occupation, 
and educational status.

Figure 3 Sources of Antibiotic Prescriptions

Figure 3 outlines the various sources from which 
antibiotic prescriptions originated, including healthcare 
professionals, drug shops, and unqualified practitioners.

Table II Compliance with Full Antibiotic Course (n=575)

Table II shows the rate of compliance with completing 
the full prescribed antibiotic course.

Table III Caregiver Awareness of Antibiotic Misuse

Table III highlights the level of awareness among 
caregivers about the misuse of antibiotics.

Table IV Association Between Caregiver Education 
and Antibiotic Misuse (n=575)
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Characteristic	 Study Group (n=575)
Age (Mean ± SD)	 2.7 ± 1.2 years
Gender	
- Male	 311 (54%)
- Female	 204 (46%)
Caregiver Occupation	
- Housewife	 380 (66%)
- Job Holder	 135 (24%)
Caregiver Education	
- < High School	 177 (31%)
-  ≥ High School	 398 (69%)

Figure 1 Distribution of Antibiotic Prescriptions by Type

Figure 1 shows the distribution of antibiotics prescribed 
to children in the study, highlighting the most common 
antibiotics used (n=575).

Figure 2 Antibiotic Prescription for Inappropriate Conditions

Figure 2 details the conditions for which antibiotics 
were inappropriately prescribed, such as viral infections 
or mild fever.

Compliance	 Frequency (n=575)	 Percentage (%)
Full Course Completed	 385	 67%
Full Course Not Completed	 190	 33%

Caregiver Awareness	 Frequency (n=575)	 Percentage (%)
Aware of Risks of Misuse	 198	 34.4%
Unaware of Risks	 377	 65.6%

Caregiver Education	 Antibiotic Misuse	 Non-Misuse	 p-value  
Level	  (n=575)	 (n=575)

< High School	 155 (87%)	 22 (13%)	 <0.001 
≥ High School	 150 (38%)	 248 (62%)	 <0.001

Condition	 Antibiotic	 No Antibiotic	 p-value  
	 Prescribed (n=575)	 Prescribed (n=575)
Fever	 180 (31.3%)	 395 (68.7%)	 <0.01 
Respiratory Issues	 135 (23.5%)	 440 (76.5%)	 <0.05 
Skin Conditions	 85 (14.8%)	 490 (85.2%)	 <0.05 
Gastrointestinal Issues	70 (12.2%)	 505 (87.8%)	 <0.05 
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Table V shows the prevalence of antibiotic 
prescriptions based on specific conditions. The 
Independent t-test was used to determine significant 
differences between antibiotic prescriptions and non-
prescriptions for each condition.

DISCUSSION 
The findings revealed a high prevalence of 
inappropriate antibiotic prescriptions, with 78% of 
children receiving antibiotics for conditions where they 
were not indicated, such as viral infections (59.1%) 
mild fever (20.9%) and self-limiting skin conditions 
(13.0%). These results align with global reports of 
unnecessary antibiotic use in pediatric populations, 
which contribute significantly to Antimicrobial 
Resistance (AMR).1,2 Similar research in Bangladesh 
has documented high rates of antibiotic over-
prescription in outpatient settings, particularly for viral 
illnesses.3,4 Such practices are concerning, as antibiotic 
overuse in children can lead to resistant infections and 
microbiota disruptions that are difficult to treat.5

A notable factor in misuse was the influence of 
unqualified healthcare providers. Nearly 85% of 
prescriptions were obtained from healthcare 
professionals, drug shops or unqualified practitioners. 
This trend is consistent with other studies in 
Bangladesh, where limited access to qualified providers 
and over-the-counter availability of antibiotics drive 
inappropriate use.6,7 Caregivers’ tendencies to seek 
antibiotics without consultation, often believing they 
are necessary for any infection, further worsens the 
problem.8 These findings emphasize the urgent need for 
regulatory measures to restrict unprescribed antibiotic 
sales in the informal sector.
The study also identified a considerable gap in 
caregiver awareness. Approximately 66% of caregivers 
were unaware of the risks of antibiotic misuse, 
mirroring findings from other low-income settings.9,10 
Limited understanding of resistance and the importance 
of completing full courses perpetuates misuse. For 
example, a rural Bangladeshi study found that only 
30% of caregivers had even basic knowledge of 
appropriate antibiotic use.11 In our study, only 67% of 
children completed prescribed courses, a significant 
concern as incomplete treatment increases the 
likelihood of resistance and recurrent infections.12,13 
These findings underscore the necessity of targeted 
health campaigns and provider-led counseling to 
improve adherence and awareness.

Caregiver education emerged as another important 
determinant. Children of caregivers with lower 
education levels were more likely to receive 
unnecessary antibiotics, consistent with existing 
literature.14 Studies show that more educated caregivers 
are better at seeking appropriate care and adhering to 
medical advice, including antibiotic stewardship.15 
Addressing this educational gap may therefore be a key 
intervention strategy.
The conditions for which antibiotics were prescribed 
also reflect common misconceptions. Fever and 
respiratory infections often viral accounted for a large 
proportion of prescriptions. Notably, 31.3% of children 
with fever received antibiotics, despite most cases 
being viral in origin. This finding is consistent with 
global studies showing frequent use of antibiotics 
against viral infections.16,17

Overall, the findings suggest that both caregiver factors 
and provider practices drive misuse. Strengthening 
diagnostic practices and limiting prescriptions to 
necessary cases should be priorities for healthcare 
providers.18 The implementation of antibiotic 
stewardship programs in hospitals and OPDs may 
provide a structured approach to reducing inappropriate 
use.19 At the policy level, stricter regulation of 
antibiotic sales, especially in drug shops and informal 
markets, is essential.20

Antibiotic misuse in Bangladeshi pediatric outpatient 
settings is widespread, driven by over-prescription, lack 
of caregiver awareness and unregulated sales. 
Addressing this challenge requires coordinated action 
through caregiver education, provider training, 
stewardship programs, and stricter policy enforcement 
to reduce misuse and mitigate the growing threat of 
AMR.

LIMITATIONS
This study was conducted at a single tertiary care 
hospital, Marine City Medical College and Hospital, 
and as such, the findings may not be fully 
representative of the broader population in Bangladesh. 
Additionally, the study relied on caregiver self-reports 
to assess antibiotic misuse, which could be subject to 
recall bias or social desirability bias. Furthermore, since 
this was a cross-sectional study, it could not establish 
causal relationships between the identified factors and 
antibiotic misuse.
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CONCLUSION 
This study highlights the critical issue of antibiotic 
misuse in children under five years old in Bangladesh. 
The over-prescription of antibiotics for viral infections 
and self-limiting conditions, combined with low 
caregiver awareness and the widespread availability of 
antibiotics in drug shops, exacerbates the problem.

RECOMMENDATION
Efforts to reduce antibiotic misuse must include 
improving caregiver education, enhancing healthcare 
provider practices, and regulating antibiotic sales. 
Public health campaigns and antibiotic stewardship 
programs are essential in combating antibiotic 
resistance and ensuring the appropriate use of 
antibiotics in pediatric populations.
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ABSTRACT
Background: The increasing use of mobile devices 
among children has raised concerns about their impact 
on physical and mental health, particularly regarding eye 
disorders, mood changes and academic performance. 
Limited research has focused on younger populations in 
developing countries, making this an area of growing 
importance. This study aimed to investigate the 
association between mobile device dependency, screen 
time and their effects on eye health, mood disturbances 
and academic performance in children aged 6-9 years. 

Materials and methods: A cross-sectional study was 
conducted from January to August 2024 in Dhaka, 
targeting parents of 260 children from four kindergarten 
schools. Data were collected using structured 
questionnaires assessing mobile device usage patterns, 
eye-related complaints (Eye strain, dryness, vision 
problems) mood changes (Irritability, anxiety mood 
swings) and academic performance. Mobile device 
dependency was measured using validated scales, while 
eye disorders and mood changes were reported by 
parents and where possible, confirmed by medical 
check-ups. Statistical analyses were performed to 
determine the association between screen time, 
dependency, eye disorders, mood changes and school 
performance.

Results: Mobile device dependency was observed in 
59.6% of children, with 36.5% spending 2-3 hours on 
devices daily. Eye disorders were prevalent in 57.7% of the 
children, with eye strain being the most common complaint 
(30.8%). Mood changes were reported in 75% of the 
children, with irritability (32.7%) and mood swings (28.8%) 
being the most frequent issues. Mobile device dependency 
was significantly associated with both eye problems 
(p=0.022) and mood changes (p=0.005). Additionally, 
dependent children had poorer academic performance 
compared to their non-dependent peers (p=0.012). 

Conclusion: Mobile device dependency in children is 
significantly linked to eye disorders, mood disturbances, 
and lower academic performance. Strategies to regulate 
screen time and promote healthier device usage are 
crucial to mitigating these adverse effects.

Key words: Academic performance; Eye disorders; 
Mobile device dependency; Mood changes; Screen time.

INTRODUCTION
Cell phone use has become an integral part of modern 
life, serving as one of the primary sources of 
information, communication and entertainment. As of 
today, more than 6.5 billion people worldwide use cell 
phones, a number that continues to grow rapidly. Young 
adults, in particular, spend significant amounts of time 
on their cell phones, engaging with social media, 
playing games, communicating, or using them for 
academic purposes.1,2 While cell phones provide 
numerous benefits, especially in terms of access to 
information and social connectivity, the excessive use 
of these devices has raised concerns about the potential 
impact on physical and mental health.3,4

Studies have demonstrated that cell phones can support 
physical and mental well-being, especially when used 
in moderation for educational or health-related 
purposes. However, excessive use of cell phones is now 
widely recognized as a potentially addictive behavior, 
with detrimental effects on the overall well-being of 
users. A longitudinal study conducted over three years
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among adolescents identified cell phone use as a 
significant predictor of depression in young adults.5-7 
Additionally, adults who spend excessive time on their 
phones are often associated with higher levels of 
depression, anxiety and loneliness.8,9

Cell phone addiction has also been linked to increased 
stress levels. Problematic use of these devices is 
associated with psychological distress, emotional 
dysregulation, and obsessive-compulsive behaviors. 
Some studies have even connected excessive phone 
usage to symptoms related to Attention-Deficit 
Hyperactivity Disorder (ADHD).10-12 The heightened 
reliance on mobile phones, particularly among 
vulnerable young adults, can result in mood 
disturbances, anxiety and depression.13,14

Another significant concern is the physical health of 
individuals who excessively use cell phones. Prolonged 
screen time and improper posture during phone use 
have been linked to musculoskeletal problems such as 
back pain, neck pain and eye strain.15,16 According to a 
systematic review, the prevalence of musculoskeletal 
issues related to mobile device usage ranges from 8% 
to 89% in adults.17,18 These conditions arise from poor 
posture, frequent neck movements, and hand overuse 
during extended mobile phone sessions.19,20

Moreover, excessive cell phone use can affect lifestyle 
habits, including diet and physical activity, leading to 
unhealthy weight gain and an increased risk of 
obesity.21-23 A growing body of evidence also points to 
a connection between cell phone dependence and 
childhood obesity, which highlights the far-reaching 
consequences of excessive device usage.24,25

The study investigates the impact of mobile device 
dependency on eye disorders, mood changes and 
academic performance in children aged 6-9 years. 
�
MATERIALS AND METHODS
The study employed a cross-sectional design, 
conducted in Dhaka from January to August 2024. Data 
was collected from four kindergarten schools, targeting 
parents of 260 children aged 6-9 years. The selection of 
participants was based on their willingness to 
participate, ensuring a representative sample of children 
from diverse socioeconomic backgrounds.
Data collection was performed using structured 
questionnaires distributed to the parents. The 
questionnaire assessed mobile device usage patterns, 
including screen time and dependency, as well as eye-

related issues such as complaints of eye strain, dryness, 
and vision problems. Additionally, it included questions 
related to mood changes observed by parents, such as 
irritability, anxiety and mood swings.
To measure mobile device dependency, validated scales 
were incorporated into the questionnaire, ensuring 
reliable and standardized data. Eye disorders were 
assessed using parent-reported symptoms and, where 
possible, confirmation from medical check-ups. Mood 
changes were assessed using behavior rating scales 
tailored for children.
Informed consent was obtained from the parents before 
data collection, with assurances of confidentiality and 
voluntary participation. Parents were briefed on the 
purpose of the study and ethical guidelines were strictly 
followed to protect the rights and privacy of the 
participants. The study adhered to the ethical principles 
of the Helsinki Declaration, ensuring the well-being of 
the children involved.
�
RESULTS
In the study, the age distribution shows that 30.8% 
(n=80) of participants are 7 years old, followed by 
25.0% (n=65) aged 8, 24.2% (n=63) aged 9 and 20.0% 
(n=52) aged 6. The gender distribution reveals 
that 51.9% (n=135) of participants are male, while 
48.1% (n=125) are female. As per the socioeconomic 
status, majority came from middle-income families 
(53.8%) [Table I]. Mobile device dependency was 
observed in 59.6% of children, with 36.5% spending 2-
3 hours on devices daily. There was a significant 
association between screen time and mobile device 
dependency (p=0.004) indicating that children with 
higher screen time were more likely to be dependent 
[Table II]. 57.7% of children reported eye problems, 
with eye strain (30.8%) being the most common 
complaint, followed by dry eyes (23.1%) and 
headaches (21.2%) [Table III]. All eye-related 
complaints showed statistically significant associations 
with mobile device dependency, with p-values <0.05. 
Mood changes were prevalent in 75% of the children. 
The most commonly reported issues were irritability 
(32.7%) and mood swings (28.8%) [Table IV]. A strong 
correlation between higher screen time and eye 
disorders, with children who spent more than 3 hours 
on devices having a 40% prevalence of eye-related 
issues. The association between screen time and eye 
disorders was statistically significant (p=<0.05). 
Children with more than 3 hours of daily screen time
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Table V Correlation of Screen Time with Eye 
Disorders and Mood Changes (n=260)
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exhibited mood changes in 57.7% of cases, compared 
to just 11.5% of those with less than 1 hour (p= <0.05) 
[Table V]. While all groups showed relatively high 
dependency rates, the association between 
socioeconomic status and dependency was statistically 
significant (p=0.041) [Table VI]. Further more children 
who are device-dependent had a significantly higher 
rate of low performance (58.1%) compared to non-
dependent children (42.9%) wich was statistically 
significant. 80.0% of Children with eye disorders 
exhibited mood changes compared to those without eye 
problems (68.2%).

Table I Socioeconomic Statusof the Children (n=260)

Table IV Mood Changes Associated with Mobile 
Device Use (n=260)

Table VI Association Between Socioeconomic Status 
and Mobile Device Dependency (n=260)

DISCUSSION
In our study, 59.6% (n=155) of the children were 
classified as mobile device dependent. The majority of 
the children (36.5%) spent 2-3 hours per day on mobile 
devices, while 15.4% spent more than 3 hours daily. 
These findings are consistent with similar studies 
indicating a significant increase in mobile device use 
among young children. A study conducted by 
Domingues-Montanari also highlighted an alarming 
rise in mobile device dependency among children, 
noting that children aged 5-9 years increasingly rely on 
screens for entertainment, education and 
communication.26 Our results suggest a significant 
association between screen time and mobile device 
dependency (p=0.004) reinforcing the argument that 
excessive screen use predisposes children to 
dependence.
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Socioeconomic Status	 Frequency (n)	 Percentage (%)
Low	 70	 26.9
Middle	 140	 53.8
High	 50	 19.3

Variable	 Frequency (n)	 Percentage (%)	 p-value

Daily Screen 
Time (Hours)	 	 	
< 1 hour	 40	 15.4	 0.015
1-2 hours	 85	 32.7	
2-3 hours	 95	 36.5	
> 3 hours	 40	 15.4	
Mobile Device 
Dependency	 	 	
Yes	 155	 59.6	 0.004
No	 105	 40.4

Table II Mobile Device Dependency and Screen Time 
(n=260)

Eye Disorder	 Frequency (n)	 Percentage (%)	 p-value

Eye Strain	 80	 30.8	 0.032
Dry Eyes	 60	 23.1	 0.021
Blurred Vision	 45	 17.3	 0.040
Headaches (related)	 55	 21.2	 0.017
Total Eye Disorder	 150	 57.7	
No Eye Complaints	 110	 42.3

Table III Prevalence of Eye Disorders Among Children 
(n=260)

Mood Change	 Frequency (n)	 Percentage (%)	 p-value

Irritability	 85	 32.7	 0.005
Anxiety	 60	 23.1	 0.014
Mood Swings	 75	 28.8	 0.022
Difficulty in Concentration	 65	 25.0	 0.029
Total with Mood Changes	 195	 75.0	
No Mood Changes	 65	 25.0	

Screen Time 	           Eye Disorder	        Mood Changes
(hours)	 Eye Disorder	Percentage	Mood	 Percentage	p   
	 Present (n)	  (%)	 Changes	 (%)	 value 
	 	 	 Present (n)		

< 1 hour	 10	 6.7	 15	 11.5	 < 0.05
1-2 hours	 30	 20.0	 45	 34.6	
2-3 hours	 50	 33.3	 60	 46.2	
> 3 hours	 60	 40.0	 75	 57.7	
Total Eye 
Disorder	 150	 57.7	 195	 75.0

Socioeconomic	 Device	 Percentage (%)	 p-value  
Status	 Dependent (n)

Low	 40	 57.1	 0.041
Middle	 85	 60.7	
High	 30	 60.0
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The study found that 57.7% (n=150) of the children 
experienced eye disorders, with eye strain being the 
most common complaint (30.8%), followed by dry eyes 
(23.1%) and blurred vision (17.3%). Prolonged screen 
time had a clear impact on eye health, as children who 
spent more than 3 hours on mobile devices had a 40% 
prevalence of eye problems, while those with less than 
1 hour of screen time had a prevalence of just 6.7%. 
These results align with previous research, such as the 
study by Lanca and Saw, which found that excessive 
screen exposure was linked to a rise in eye strain and 
myopia in young children.27 Additionally, our results 
show a statistically significant correlation between 
screen time and the prevalence of eye problems 
(p=0.022), reinforcing the negative effects of mobile 
devices on eye health in children.
Mood disturbances were prevalent in 75% (n=195) of 
the children in this study. The most commonly reported 
issues were irritability (32.7%) anxiety (23.1%) and 
mood swings (28.8%). Importantly, children with more 
than 3 hours of daily screen time exhibited mood 
changes in 57.7% of cases, compared to only 11.5% for 
those with less than 1 hour of screen time. These 
findings are consistent with a study by Twenge and 
Campbell, which found that excessive screen time was 
significantly associated with increased risks of mood 
disturbances, including anxiety and depression in 
children.28 Our results further show a strong correlation 
between mobile device dependency and mood changes 
(p=0.005), indicating that high screen time may not 
only affect children's physical health but also their 
emotional well-being.
Our study found that mobile device dependency was 
linked to poor academic performance, with 58.1% 
(n=90) of dependent children performing poorly in 
school, compared to 42.9% (n=45) of non-dependent 
children. This finding mirrors research by Lepp et al. 
which demonstrated that students who spent more time 
on their phones had significantly lower academic 
performance compared to those with limited usage.3 
The association between mobile device dependency 
and academic difficulties was statistically significant 
(p=0.012), suggesting that excessive mobile device use 
may negatively affect cognitive functions, such as 
concentration and memory, which are crucial for 
academic success.
Children from middle-income families had the highest 
mobile device dependency rate (60.7%) followed by 
those from high-income families (60%) and low-�

income families (57.1%). While these findings suggest 
that socioeconomic status influences mobile device 
usage, it is clear that dependency is widespread across 
all income levels. This finding corroborates a study by 
Ophir et al. which found that children from all 
socioeconomic backgrounds are increasingly exposed 
to digital screens, though the intensity and type of 
usage may vary based on socioeconomic factors.29 In 
our study, the association between socioeconomic 
status and mobile device dependency was statistically 
significant (p=0.041).
Children with eye disorders were significantly more 
likely to experience mood changes (80%) compared to 
those without eye issues (68.2%). This strong 
correlation (p=0.001) suggests that the physical 
discomfort caused by eye strain and other related 
problems may exacerbate emotional disturbances, such 
as irritability and anxiety. Previous studies, including 
one by Choong et al. have also pointed out that 
prolonged screen exposure can contribute to both visual 
and psychological stress in children.30

LIMITATIONS
The study has certain limitation which includes short 
duration of time and cross sectional study.

CONCLUSION
This study highlights the substantial impact of mobile 
device dependency on both physical and emotional 
health in young children. More than half of the 
participants exhibited eye problems and three-quarters 
reported mood disturbances, with significant 
correlations observed between high screen time and 
these adverse effects. Mobile device dependency was 
also linked to poor academic performance, emphasizing 
the need for better regulation of screen use in this age 
group. Given these findings, parents, educators and 
policymakers must promote balanced screen time and 
encourage activities that minimize the risks of eye 
strain, emotional distress and academic difficulties. 
This study underscores the importance of 
understanding the pervasive impact of screen time on 
children's well-being and provides evidence-based 
insights for developing interventions to ensure healthier 
digital habits.

RECOMMENDATION
Further research is needed to explore long-term strategies 
to mitigate the negative consequences of mobile device 
dependency, especially in younger populations who are 
increasingly exposed to digital media.
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ABSTRACT
Background: Stroke is a leading cause of death and 
disability worldwide, with Post-Stroke Depression (PSD) 
being a prevalent psychological complication. PSD 
negatively impacts stroke recovery, leading to increased 
disability and mortality. Identifying factors associated 
with PSD can guide early intervention strategies and 
improve outcomes. This study aimed to assess the 
prevalence and factors associated with PSD in stroke 
patients, focusing on demographic, clinical and 
treatment-related variables.

Materials and methods: A cross-sectional study was 
conducted at Evercare Hospital, Dhaka, from January to 
June 2024, involving 190 stroke patients. Patients were 
assessed for depressive symptoms using the Hamilton 
Depression Rating Scale (HDRS) and Beck Depression 
Inventory (BDI). Key variables analyzed included age, 
gender, education, stroke type, stroke severity, functional 
outcomes, comorbidities, rehabilitation and medication 
compliance. Chi-square tests were used to explore 
associations, with significance set at p<0.05.

Results: PSD was present in 58.9% of stroke patients. 
Depression was significantly associated with younger age 
(<50 years, p=0.012), lower education (Below SSC, 
p=0.042) severe stroke (NIHSS >16, p<0.001) and 
recent stroke onset (<3 months, p<0.001). Higher 
dependency, measured by FIM and Barthel Index scores 
and diabetes (p=0.034) were also linked to depression. 

Patients receiving regular physical therapy and adhering 
to medications had lower rates of depression (p=0.017, 
p=0.035). 

Conclusion: PSD is prevalent among stroke survivors 
and is associated with younger age, lower education, 
severe stroke, functional dependency and diabetes. 
Regular rehabilitation and treatment compliance reduces 
the risk of depression. Early screening and comprehensive 
rehabilitation programs are essential to improving mental 
health outcomes in stroke patients.

Key words: Functional outcomes; Post-stroke 
depression; Rehabilitation; Stroke severity.

INTRODUCTION
Stroke is the second leading cause of death worldwide 
after myocardial infarction and is a major cause of adult 
disability, affecting millions globally.1,2,3 In 2010, it 
was estimated that 16.9 million people experienced 
their first stroke, with 33 million stroke survivors and 
5.9 million stroke-related deaths.4 Of all stroke cases, 
approximately 88% are ischemic, 9% are intracerebral 
hemorrhagic and 3% are subarachnoid hemorrhagic.5 
Both stroke mortality and morbidity are increasing 
globally. According to the World Health Organization, 
in 2002, the total number of deaths due to 
cerebrovascular accidents in Pakistan was 78,512. 
Similarly, in Brazil, between 1994 and 1997, the annual 
hospitalizations due to stroke ranged between 198,705 
and 295,596, with an estimated 25% of these cases 
being recurrent strokes.6 Among stroke survivors, 
motor impairment is present in approximately 80% of 
cases.
Depression is a common psychological complication in 
stroke survivors. It is characterized by periods of sad 
mood and anhedonia, which is the inability to 
experience pleasure from previously enjoyable activities 
such as eating, exercising or social interactions, 
persisting for at least two consecutive weeks as per 
DSM-IV criteria.8 Post-Stroke Depression (PSD)
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significantly impacts recovery, leading to increased 
disability and mortality among stroke survivors.9 
Morris et al. reported in 1993 that stroke patients with 
depression were 3.4 times more likely to die within 10 
years than their non-depressed counterparts.10 
Depression negatively influences stroke recovery 
through various mechanisms. For instance, depressed 
patients may be less motivated to participate in 
rehabilitation due to persistent fatigue or hopelessness, 
while cognitive impairments may further delay 
recovery by reducing adherence to treatment schedules, 
leading to increased mortality rates.
Post-stroke depression is prevalent in both men and 
women, with a systematic review of 51 studies by 
Hackett et al. in 2005 estimating that the overall 
frequency of PSD is approximately 33%.11 Stroke 
survivors experience debilitating morbidity and 
superimposed PSD further diminishes their quality of 
life and impairs recovery.
The present study was conducted to estimate the 
magnitude of post-stroke depression in a clinical setting 
to facilitate the development of departmental protocols 
for early screening and referral for PSD treatment. 
Early detection and intervention for PSD can improve 
the quality of life, expedite recovery and increase 
functionality for stroke survivors.12,13

�
MATERIALS AND METHODS
The cross-sectional study was conducted at the 
Department of Neurology, Evercare Hospital, Dhaka, to 
explore the causes and characteristics of depression 
among stroke patients. A total of 190 patients diagnosed 
with stroke were included in the research, spanning a 
study period from January to June 2024. The patients 
were selected based on specific inclusion and exclusion 
criteria, focusing on individuals who had experienced a 
stroke and were exhibiting depressive symptoms.
Data collection involved face-to-face interviews with 
the participants, using both structured questionnaires 
and validated tools to assess depressive symptoms. The 
Hamilton Depression Rating Scale (HDRS) and Beck 
Depression Inventory (BDI) were employed to evaluate 
the severity of depression. In addition, detailed 
sociodemographic and clinical data were gathered, 
including age, gender, stroke type, stroke severity, and 
time since the stroke. These data points helped in 
understanding the relationship between stroke and 
depression in this patient population.

Informed consent was obtained from all participants 
before their inclusion in the study. Patients were 
assured of confidentiality and the voluntary nature of 
their participation. The research adhered to ethical 
standards, with approval obtained from the institutional 
review board of Evercare Hospital. All patients were 
informed about their right to withdraw from the study 
at any time without any consequence to their medical 
treatment. The data collected were analyzed using 
statistical techniques to identify key causes and 
characteristics of depression in stroke patients. Factors 
such as stroke severity, type of stroke, duration since 
the stroke, as well as sociodemographic variables like 
age, gender and educational level were examined about 
depression. The results were used to provide insights 
into the mental health challenges faced by stroke 
patients, contributing to better-targeted interventions 
for this vulnerable group.

RESULTS

Table I Demographic Characteristics of Stroke Patients 
and Their Association with Depression (n = 190)

*p-value derived from Chi-square test, *Significant at p 
< 0.05.

Table I shows that age and educational level are 
significantly associated with the presence of depression 
among stroke patients. Patients below 50 years and 
those with lower education levels (Below SSC) had 
higher rates of depression. Gender, although analyzed, 
was not found to be significantly associated with 
depression in this cohort.
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Variable	 Category	 Total 	 Depression	Depression	 p-Value 
	 	 (n = 190)	 Present 	  Absent 
	 	 	 (n = 112)	 (n = 78)
Age Group	 < 50 years	 55 (28.9%)	 40 (35.7%)	15 (19.2%)	 0.012*
	 50-65 years	 90 (47.4%)	 50 (44.6%)	40 (51.3%)	
	 > 65 years	 45 (23.7%)	 22 (19.6%)	23 (29.5%)	
Gender	 Male	 110 (57.9%)	60 (53.6%)	50 (64.1%)	 0.098
	 Female	 80 (42.1%)	 52 (46.4%)	28 (35.9%)	
Educational 
Level	 Below SSC	 70 (36.8%)	 45 (40.2%)	25 (32.1%)	 0.042*
	 SSC-HSC	 80 (42.1%)	 50 (44.6%)	30 (38.5%)	
	 Graduate and 
	 above	 40 (21.1%)	 17 (15.2%)	23 (29.4%)	
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Table II Clinical Characteristics of Stroke and Their 
Association with Depression (n = 190)

Table II shows that stroke severity and time since 
stroke are significantly associated with the presence of 
depression (p < 0.001). Patients with more severe 
strokes and those who had their stroke less than three 
months prior exhibited higher rates of depression. The 
type of stroke, ischemic or hemorrhagic, did not show a 
significant association with depression.

Table III Association of Depression with Functional 
Outcomes and Dependency Levels (n = 190)

Table III demonstrates that lower FIM scores and lower 
Barthel Index scores, indicating higher levels of 
dependency and poorer functional outcomes, were 
significantly associated with depression among stroke 
patients.

Table IV Comorbid Conditions and Their Association 
with Depression (n = 190)

Table IV reveals that diabetes is significantly associated 
with depression among stroke patients (p = 0.034). 
While hypertension and dyslipidemia were also 
assessed, no statistically significant association was 
found with depression in this population.

Table V Treatment and Rehabilitation Factors 
Associated with Depression (n = 190)

Table V shows that stroke patients who received regular 
physical therapy and adhered to their medication 
regimen were less likely to suffer from depression. 
Both rehabilitation type and medication compliance 
were significantly associated with depression status (p 
< 0.05).

DISCUSSION
This study aimed to identify the causes and 
characteristics of depression in stroke patients. Based 
on the analysis, 58.9% (112 out of 190) of stroke 
patients exhibited symptoms of depression, indicating 
that depression is a prevalent comorbidity in stroke 
survivors. This finding is consistent with previous 
studies, which reported depression rates ranging from 
30% to 60% among stroke patients depending on the 
population studied and assessment methods.14
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Variable	 Category	 Total	 Depression	Depression 	p-Value  
	 	 (n = 190)	 Present	 	 Absent  
	 	 	 (n = 112)	 	 (n = 78)
Type of Stroke	 Ischemic	 130 (68.4%)	80 (71.4%)	50 (64.1%)	 0.184
	 Hemorrhagic	 60 (31.6%)	 32 (28.6%)	28 (35.9%)	
Stroke Severity	Mild (NIHSS 0-5)	80 (42.1%)	 30 (26.8%)	50 (64.1%)	 <0.001**
	 Moderate 
	 (NIHSS 6-15)	 70 (36.8%)	 55 (49.1%)	15 (19.2%)	
	 Severe 
	 (NIHSS>16)	 40 (21.1%)	 27 (24.1%)	13 (16.7%)	
Time Since 
Stroke	 < 3 months	 100 (52.6%)	72 (64.3%)	28 (35.9%)	 <0.001**
	 3-6 months	 90 (47.4%)	 40 (35.7%)	50 (64.1%)

Variable 	 Category	 Total	 Depression	 Depression	 p-Value  
	 	 (n = 190)	  Present	 Absent  
	 	 	 (n = 112)	 (n = 78)
Functional	 < 60 (Severe	 70 (36.8%)	 50 (44.6%)	 20 (25.6%)	 0.008*  
Independence 	dependency)
Measure (FIM) 
Score	 	
	 60-100 
	 (Moderate 
	 dependency)	 80 (42.1%)	 45 (40.2%)	 35 (44.9%)	
	 > 100 (Mild 
	 dependency)	 40 (21.1%)	 17 (15.2%)	 23 (29.5%)	
Barthel Index	 < 20 (Severe)	 60 (31.6%)	 45 (40.2%)	 15 (19.2%)	 0.004*
	 20-60 (Moderate)	80 (42.1%)	 50 (44.6%)	 30 (38.5%)	
	 > 60 (Mild)	 50 (26.3%)	 17 (15.2%)	 33 (42.3%)	

Comorbidity	Category	Total 	 Depression	Depression	 p-Value  
	 	 (n = 190)	 Present 
	 	 	 (n = 112)	 Absent (n = 78)
Hypertension	Yes	 120 (63.2%)	75 (67.0%)	45 (57.7%)	 0.083
	 No	 70 (36.8%)	 37 (33.0%)	33 (42.3%)	
Diabetes	 Yes	 100 (52.6%)	65 (58.0%)	35 (44.9%)	 0.034*
	 No	 90 (47.4%)	 47 (42.0%)	43 (55.1%)	
Dyslipidemia	Yes	 80 (42.1%)	 52 (46.4%)	28 (35.9%)	 0.065
	 No	 110 (57.9%)	60 (53.6%)	50 (64.1%)	

Variable	 Category	Total	 Depression	Depression	 p-Value   
	 	 (n = 190)	 Present	 Absent  
	 	 	 (n = 112)	 (n = 78)
Rehabilitation Type	Physical 	140 (73.7%)	90 (80.4%)	50 (64.1%)	 0.017*
	 Therapy
	 None	 50 (26.3%)	 22 (19.6%)	28 (35.9%)	
Medication 	 Regular	130 (68.4%)	70 (62.5%)	60 (76.9%)	 0.035*
Compliance	
	 Irregular	60 (31.6%)	 42 (37.5%)	18 (23.1%)	
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Our results indicate that age and education are 
significantly associated with depression among stroke 
patients. Specifically, depression was more common 
among patients younger than 50 years (35.7%) 
compared to those aged over 65 years (19.6%) (p = 
0.012). This aligns with the findings of Choi et al. who 
also reported that younger stroke survivors were at 
higher risk for depression. The higher incidence of 
depression in younger patients may be attributed to the 
profound impact stroke has on their quality of life, as 
they are more likely to be in their working years and 
may experience greater psychological distress due to 
sudden loss of independence.15

The educational level also emerged as a significant 
predictor of depression, with 40.2% of patients having 
education below SSC experiencing depression, 
compared to only 15.2% of those with a graduate or 
postgraduate degree (p = 0.042). Lower educational 
attainment may be associated with poorer coping 
mechanisms and reduced access to healthcare 
resources, both of which can contribute to higher rates 
of depression, as noted in studies conducted in 
developing countries.16

Stroke severity, as measured by the National Institutes 
of Health Stroke Scale (NIHSS), was a strong predictor 
of depression. Among patients with severe strokes 
(NIHSS > 16) 24.1% were depressed, while only 26.8% 
of those with mild strokes (NIHSS 0-5) exhibited 
depression (p < 0.001). These findings corroborate those 
of Hackett et al. who demonstrated that stroke severity 
is one of the most significant clinical predictors of post-
stroke depression. Severe strokes often result in greater 
physical disability and functional dependency, which 
can lead to increased emotional distress.17

Additionally, the time since the stroke was a significant 
factor. Depression was more prevalent among patients 
who had experienced a stroke within the past three 
months (64.3%) compared to those who had a stroke 
three to six months prior (35.7%) (p < 0.001). This 
early onset of depression may be due to the acute 
psychological trauma and adjustment challenges 
immediately following a stroke, as supported by other 
studies showing that depression is most prevalent in the 
early months post-stroke.14

Functional outcomes, measured using the Functional 
Independence Measure (FIM) and the Barthel Index, 
were also closely associated with depression. Patients 
with severe dependency (FIM < 60) showed a 44.6%

depression rate, while those with mild dependency 
(FIM > 100) had a lower depression rate of 15.2% (p = 
0.008). Similarly, a Barthel Index score below 20, 
indicating severe disability, was associated with a 
40.2% rate of depression (p = 0.004). These findings 
are consistent with the work of Shewangizaw et al, who 
noted that poor functional recovery is a major risk 
factor for depression in stroke survivors.19 Patients who 
experience significant physical limitations and 
dependency on caregivers are likely to feel a loss of 
autonomy, which can contribute to feelings of 
hopelessness and depression.18

Diabetes was the only comorbid condition significantly 
associated with depression in this study. Among 
patients with diabetes, 58.0% experienced depression, 
compared to 42.0% without diabetes (p = 0.034). This 
is in line with findings by Yang et al. who reported that 
stroke patients with diabetes have higher rates of 
depression due to the compounded effects of managing 
a chronic disease along with stroke recovery.20 
Hypertension and dyslipidemia, although common in 
the study population, were not significantly associated 
with depression, suggesting that the presence of these 
conditions may not be as impactful on the 
psychological health of stroke patients as diabetes.

Rehabilitation and treatment adherence were key 
factors in reducing the likelihood of depression. 
Patients who received regular physical therapy had an 
80.4% depression rate, compared to 64.1% among 
those who did not receive therapy (p = 0.017). This 
suggests that physical therapy can alleviate depression 
by improving functional recovery and fostering a sense 
of progress and control over the recovery process. 
Similar results were observed by Lavu et al. who found 
that active rehabilitation programs are associated with 
lower depression rates in stroke survivors.21

Moreover, regular compliance with medication was 
associated with lower rates of depression, with 62.5% 
of compliant patients being depressed compared to 
37.5% of those with irregular compliance (p = 0.035). 
This highlights the importance of ensuring that patients 
adhere to their prescribed treatment regimens, as poor 
compliance may worsen stroke outcomes and in turn, 
increase the risk of depression.

LIMITATION
Cross sectional and single centre study.
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CONCLUSION
This study highlights several demographics, clinical, 
and treatment-related factors associated with depression 
in stroke patients. Younger age, lower education levels, 
severe stroke, early post-stroke period, functional 
dependency, diabetes, and lack of rehabilitation or 
medication compliance are all significantly linked to 
depression. These findings underscore the importance 
of early intervention and comprehensive rehabilitation 
programs to address the mental health challenges faced 
by stroke survivors. 

RECOMMENDATIONS
Future studies should aim to explore long-term 
outcomes and the impact of psychological support 
services on post-stroke depression.
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ABSTRACT
Background: Acute Kidney Injury (AKI) during 
pregnancy and postpartum is a leading cause of 
maternal and fetal morbidity in low- and middle-income 
countries. HELLP (Hemolysis, Elevated Liver enzymes, 
Low Platelets) syndrome is a rare but severe etiology that 
can progress rapidly to irreversible renal damage.

Case Presentation: A 21-year-old woman presented 
with anuria following cesarean delivery. She subsequently 
developed fever, vomiting, diarrhea and generalized 
edema. Imaging revealed bilateral pleural effusion and 
echogenic kidneys. Renal biopsy confirmed cortical 
necrosis. She required multiple hemodialysis sessions and 
progressed to End-Stage Renal Disease (ESRD).

Discussion: HELLP syndrome accounts for 10–15% of 
severe preeclampsia cases and may occur postpartum 
(30% of cases) without hypertension. Sepsis further 
increases renal ischemic injury. Cortical necrosis remains 
a devastating complication with limited recovery 
potential. Early recognition, hemodialysis initiation and 
renal biopsy are essential for prognostication and long-
term planning.

Conclusion: This case highlights the importance of early 
detection of postpartum HELLP, comprehensive 
evaluation of anuric patients  and timely renal biopsy.  
The vigilance for HELLP-related AKI even without 
hypertension, combined with prompt management, may 
improve outcomes.

Key words: Acute kidney injury; Cortical necrosis; 
HELLP syndrome; Hemodialysis; Postpartum 
complications; Renal transplantation.

INTRODUCTION
Pregnancy-related AKI, though rare in developed 
countries, continues to be a major health burden in 
resource-limited settings. Modern obstetric care has 
reduced its incidence in high-income nations to <1 per 
10,000 pregnancies.1 In developing nations, however, 
rates remain as high as 4–7% of obstetric admissions.2 
HELLP syndrome, first described by Weinstein in 
1982, represents a severe form of preeclampsia but can 
manifest postpartum and in normotensive patients.3

CASE PRESENTATION
A 21-year-old gravida 2, para 1 woman underwent an 
emergency Lower Segment Cesarean Section (LSCS) at 
35+ weeks of gestation due to premature rupture of 
membranes on 15/9/23. She had been normotensive 
throughout her pregnancy, with no history of 
proteinuria, urinary tract infection or preeclampsia-
related symptoms. Postoperatively, she developed 
anuria within 24 h, accompanied by nausea, greenish 
bilious vomiting, watery diarrhea and progressive leg 
swelling.

On admission to the ICU at Marine City Medical 
College & Hospital (MCMCH) (17/09/2023) her vitals 
were: blood pressure 140/80 mmHg, pulse 110 bpm, 
respiratory rate 30/min, temperature 100°F and SpO2  
98% on 3 L/min oxygen. She appeared icteric and 
mildly drowsy (GCS 15/15). Initial physical 
examination revealed bilateral pedal edema, ascites and 
facial puffiness. Lungs were clear on auscultation. 
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Despite supportive care and fluid management, she 
remained anuric. Broad-spectrum antibiotics were 
started empirically. Salmonella IgM serology returned 
positive and intravenous ceftriaxone was initiated. Over 
the next 12 days, she experienced intermittent high-
grade fevers peaking at 103–104°F, worsening edema, 
and dyspnea.

Table II Clinical Progression and Key Events

Ultrasound abdomen revealed bilateral mild pleural 
effusion, slightly echogenic kidneys (RK: 11.5 cm, LK: 
11.8 cm) and echogenic material within the uterine 
cavity suggestive of a blood clot or retained placental 
tissue. Chest X-ray (Film unavailable) reportedly 
showed bilateral lung consolidation.
Despite increasing urine output, her renal function 
failed to recover. Renal biopsy-delayed due to fever-
showed diffuse renal cortical necrosis, confirming 
irreversible damage. She was transitioned to thrice-
weekly hemodialysis, planned for arteriovenous fistula 
creation and evaluated for future kidney 
transplantation.

DISCUSSION 
HELLP syndrome complicates 0.5–0.9% of all 
pregnancies and 10–20% of severe preeclampsia cases.4 
Approximately 30% of cases present postpartum, 
sometimes up to seven days after delivery, and 10–20% 
may occur without preeclampsia or hypertension.5

Renal involvement in HELLP is frequent, with AKI 
developing in up to 40% of patients. Z6 Renal cortical 
necrosis is rare in developed countries (<2% of AKI) 
but can account for 15–20% of pregnancy-related AKI 
in developing settings.2,7

Sepsis significantly worsens maternal renal outcomes 
by exacerbating hypoperfusion and ischemia.8 Early 
initiation of hemodialysis, even in oliguric or anuric 
states, is associated with improved maternal survival 
even if renal recovery is unlikely.9 Adjunctive 
monitoring strategies, including novel biomarkers like 
Neutrophil Gelatinase-Associated Lipocalin (NGAL) 
and cystatin-C, may improve early detection of 
pregnancy-related AKI, but are not widely available in 
low-resource settings.10

Long-term outcomes depend on the extent of cortical 
necrosis. Partial cortical necrosis may allow partial 
renal recovery, while diffuse cortical necrosis often 
leads to ESRD requiring transplantation.11

This case underscores gaps in early monitoring-no 
baseline renal function or urine charting was available. 
The absence of preeclampsia signs delayed HELLP 
recognition. Prompt biopsy aids prognosis and 
transplant planning.

CONCLUSION
This case demonstrates that postpartum HELLP 
syndrome, even without antecedent hypertension, can 
result in irreversible renal cortical necrosis. Prompt 
diagnosis, comprehensive evaluation and timely renal 
replacement therapy are critical to improving maternal 
prognosis in resource-limited settings.
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Parameter 	 Result 	 Reference range
Hemoglobin	 9.8	 11.5-16.5
Total leukocyte count	 13200	 4000-10000
Platelets	 85,000	 150,000-450,000
Bilirubin	 3.2	 0.2-1.1
AST (U/L)	 280	 10-40
ALT (U/L	 220	 7-56
LDH (U/L)	 960	 140-280
Serum Creatinine	 5.8	 0.5-1.1
Blood urea	 120	 15-45
Potassium(mmol/L	 5.6	 3.5-5
Urine output(ml/Day	 <10	 >800

Table I Initial Laboratory Parameters on Admission

Day Post-LSCS	Event/Observation

Day 1	 Anuria after cesarean section
Day 2-3	 Vomiting , diarrhea, bilateral edema
Day  5	 Initiated hemodialysis
Day  12	 Persistent fever, Urine output-10 ml/ay
Day  21 	 Gradual increase in urine output (450 ml/day)
6 weeks	 Urine output improved (1800ml/day)
	 creatinine remained high.
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