Bangladesh Renal Journal

Volume 07 Number 02 July 2025
ISSN 1015-0889 CONTENTS
Abstracted by
Excerpta Medica Editorial
e Bridging the Intersections of Bone Health, Nutrition, and Endocrine 45

Function in Chronic Kidney Disease
Prof. M. Muhibur Rahman

Original Article
e Evaluation of Osteoporosis in Patients with Stage 3-5 Chronic
Kidney Disease 47

Hasan MZ, Islam MN, Karim MM, Alam MR, Jahan F,
Rakib NM, Ara A, Sabuz MH, Jannat MH, Dewan SN, Rahman AKMS

e Assessment of Nutritional Status & Its Association with 54
Inflammation Using Malnutrition Inflammation Score
Among Patients on Haemodialysis
Sabuz MH, Alam KS, Chowdhury MAM, Simi NJ, Karim MM,
Rakib NM, Jannat MH, Roy D, Rahman M, Khan MMR

e Impact of Thyroid Dysfunction on Estimated Glomerular Filtration 62
Rate in Chronic Kidney Disease Patients Attending
at Outpatient Department
Hasan MJ, Asadujjaman M, Helal ASMJ, Ray NC, Hasan TW,
Mahi SR, Ripti RS, Islam SF

e Discrepancy of Antimicrobial Susceptibility Testing and Antibiotic 67
Prescription Patterns in ICU setting of a Bangladeshi tertiary
Hospital: An Inherent threat for Infection Control and Prevention
Chowdhury KH, Rahman MA, Anwar MR, Chowdhury MFH,
Nath PKD, Eva ZR , Nandi P. Habib MB, Alam S, Mitu SY,
Islam MW, Islam S,Alam MR, Kadir MA

e The Burden of Klebsiella Pneumoniae Growth in Urinary Tract 73
Infections in Patients with Chronic Kidney Disease
Arjumand M, Huda MN, Islam SMU, Chowdhury MSH, Hasan R,
Kamal RB, Rahman MF, Alam MR, Chowdhury HUR,
Md. Zahed Uddin MZ

Case Report

e Asymptomatic Emphysematous Pyelonephritis in a Diabetic 78
Patient: A Case Report
Mahin T, Hague WMM

e Immunoglobulin A (IgA) Nephropathy with Non-cirrhotic 81
Portal Hypertension
Mukerrama SM, Rasid MA, Khan MAR, Faisal ARM
Ferdous N, Shamsuzzaman SM , Chowdhury MFH

OFFICIAL JOURNAL OF
BANGLADESH RENAL ASSOCIATION




BANGLADESH RENAL JOURNAL

(A Journal of continuing education in kidney diseases)

EDITORIAL BOARD

Editor in Chief
Executive Editor
Managing Editor

: Dr. M Muhibur Rahman
: Dr. Md. Rezaul Alam
: Dr. Ferdous Jahan

Deputy Editor : Dr. AN M Ehsanul Karim

Dr. Abu Saleh Ahmed

Dr. Muhammad Abdur Rahim
Board of the Editors : Dr. Md. Ayub Ali Chowdhury

Dr. Emran Bin Yunus

Dr. Shahidul Islam (Selim)

Dr. Shamim Ahmed

Dr. Muhammad Nazrul Islam (BMU)
Dr. Dilip Kumar Roy

Dr. Asia Khanam

Dr. Prodip Kumar Dutta

Dr. M A Samad

Dr. A K M Monoarul Islam
Dr. Nizamuddin Chowdhury
Dr. Sarwar Iqbal

Dr. Mamun Mostafi

Dr. A H Hamid Ahmed

Dr. Masud Igbal

Dr. Md. Nurul Huda

Dr. Nurul Islam Chowdhury
Dr. AM M Ehteshamul Haque
Dr. Md. Abdul Muquet

Dr. Muhammad Nazrul Islam
Dr. Md. Abdul Muquet

Dr. Mohammed Rashed Anwar
Dr. Dhruba Das

Dr. Kazi Shahnoor Alam

Dr. Syed Mahtab Ul Islam

Dr. Md. Farhad Hasan Chowdhury
Dr. Md. Nurul Huda

Dr. Shakib-Uz-Zaman Arefin
Dr. Shah Newaz Dewan

Dr. Tabassum Samad

Dr. Shubharthi Kar

Dr. G M Hafizur Rahman

Dr. Bakhtiare Mohammad

Dr. Md. Shoeb Nomany

Dr. Momtaz Hossain

Dr. Eusha A F Ansary

Dr. Abu Zafar Md Salauddin

Dr. Mohammed Ashikur Rahman Khan

Dr. Syed Anisuzzaman

Dr. Mohammad Asadujjaman (Roton)

Dr. Shahryrar Waheed

Dr. Obaidul Kadir Uzzal
Dr. Md. Hafizur Rahman
Dr. AKM Shahidur Rahman
Dr. Md. Madudul Karim

NATIONAL ADVISORY BOARD

Dr. Dr. Harun-Ur-Rashid

Dr. Md. Zahangir Kabir

Dr. Muhammad Rafiqul Alam
Dr. Abdul Wadud Chowdhury
Dr. Shafiqul Bari

Dr. Shohael Mahmud Arafat

INTERNATIONAL ADVISORY BOARD

Dr. Marcello Tonelli (Canada)

Dr. AJ Collins (USA)

Dr. Kelvin Lynn (USA)

Dr. Magdi Yusuf (UK)

Dr. Nathan Levin (USA)

Dr. AM Meyers (South Africa)
Dr. Visith Sitprija (Thailand)

Dr. H.S. Kohli (India)

Dr. Shyam Bihari Bansal (India)
Dr. S C Dash (India)

Dr. Syeed Ali Zaffar Naqvi (Pakistan)
Dr. Adidul Hasan Rizvi (Pakistan)
Dr. Rizvi Sheriff (Sri Lanka)

Dr. Vivek Jha (India)

Dr. Narayan Prasad (India)

Dr. Ziauddin Ahmed (USA)

Dr. Tasbirul Islam (USA)

Dr. Imtiaz Islam (USA)

Note: Names are not according to seniority

Editorial Office : 89/2 Haque Chamber, Flat-HC8D, West Panthapath, Sher-e-Bangla Nagar, Dhaka-1215, Bangladesh.
E-mail: brabd.org@gmail.com / nipponreza@gmail.com Website: www.brabd.org



GENERAL INFORMATION

Bangladesh Renal Journal (BRJ) is the official organ
of the Bangladesh Renal Association (BRA). Two
issues of the Journal is being published each year.
First one is in the month of January and another one in
July. The Journal is devoted to continuing education
in kidney diseases.

For Contributors

Papers for Publication should be sent to editorial office
or submitted directly by e-mail to:
bdrenaljournal@gmail.com / nipponreza@gmail.com.
Only scientific papers written in English will be
accepted. The message of a recently published paper
may be communicated in the “recent advances in the
renal disease section”. Original articles, review articles,
practical ~ procedures, case  reports, clinical
communications, letter to the editor are welcome. We
would invite opinion and criticism regarding the journal
through the letter to the editor column. Contributors are
requested to follow the guidelines for submitting
manuscripts.

For Readers and Subscribers

The annual subscription for this journal is as follows

Medical students :
Taka 250.00

Graduate and General practitioner :
Taka 500.00

Specialist :

Taka 1000.00

Overseas :

US dollar § 50.00

(including postage by air)

Please write for regular supply of your copy to editor.

For Advertisers

Please send the advertisements to : editorial office : 89/2
Haque Chamber, Flat-HC8D, West Panthapath,
Sher-e-Bangla Nagar, Dhaka-1215, Bangladesh.

E-mail: brabd.org@gmail.com / nipponreza@gmail.com
Website: www.brabd.org

Published by : Bangladesh Renal Association

89/2 Haque Chamber, Flat-HC8D, West Panthapath, Sher-e-Bangla Nagar, Dhaka-1215, Bangladesh.

Printed by
E-mail: asianclr@gmail.com

: Asian Colour Printing, 130 DIT Extension Road, Fakirerpool, Dhaka-1000, Mobile: 01835180135



Bangladesh Renal Journal
Bang. Renal J. 2025; 7(2): 45-46

EDITORIAL

Bridging the Intersections of Bone Health, Nutrition, and
Endocrine Function in Chronic Kidney Disease
Rahman MM

Chronic Kidney Disease (CKD) is no longer viewed as a
mere decline in renal function but as a systemic disorder
with multifaceted metabolic, cardiovascular, and endocrine
implications. This issue of the Bangladesh Renal Journal
(BRJ) brings together three timely and clinically significant
studies that explore the subtle relationships between CKD
and associated comorbidities—osteoporosis,
malnutrition-inflammation complex syndrome, and thyroid
dysfunction. Together, they highlight the necessity of a
holistic, interdisciplinary approach in managing the CKD
patient.

The study titled “Evaluation of Osteoporosis in Patients
with stages 3-5 CKD” underscores the growing recognition
of CKD-Mineral and Bone Disorder (CKD-MBD) as a
pivotal complication in this population. Osteoporosis in
CKD is not merely a consequence of aging or inactivity; it
stems from disrupted calcium-phosphate metabolism,
secondary hyperparathyroidism, and vitamin D
deficiency—factors that progress with declining
glomerular filtration rate (GFR)!. This paper emphasizes
the importance of early screening and fracture risk
assessment, even in pre-dialysis stages. Traditional dual-
energy X-ray absorptiometry (DEXA) alone may
underestimate fracture risk, and the role of bone biomarkers
is rightly highlighted. There is increased prevalence of
osteoporosis among advanced stages of CKD patients.
Female gender and low BMI are significantly associated
with osteoporosis.

Equally critical is the article on “Assessment of Nutritional
Status and its Association with Inflammation Using
Malnutrition Inflammation Score among Patients on
Hemodialysis”. Protein-energy wasting (PEW), often
compounded by chronic inflammation, remains a strong
predictor of mortality in dialysis patients®. This study
explores the bidirectional relationship between
malnutrition and systemic inflammation, which exacerbates

catabolism, impairs immune responses, and worsens
cardiovascular outcomes. Tools such as the Malnutrition-
Inflammation Score (MIS) and Subjective Global
Assessment (SGA) are validated markers that, when
routinely applied, can guide personalized dietary
interventions. The findings support the urgent call for
incorporating registered dietitians and anti-inflammatory
strategies into dialysis care.

The third article, “Impact of Thyroid Dysfunction on eGFR
in Patients with CKD”, explores a less-appreciated yet
clinically relevant axis: thyroid-renal interactions. Thyroid
hormones influence renal development, sodium-water
balance, and vascular tone, while the kidneys metabolize
and excrete thyroid hormones. Hypothyroidism, in
particular, may result in reduced eGFR due to decreased
cardiac output and renal perfusion®. Conversely, CKD alters
thyroid function tests, often mimicking subclinical
hypothyroidism#. This study reinforces the importance of
thyroid screening in patients with unexplained fatigue,
edema, or altered creatinine levels, as treating even mild
hypothyroidism may improve renal hemodynamics and
slow CKD progression.

Taken together, these three studies enrich the
understanding of non-traditional risk factors in CKD,
shedding light on interconnected systems that demand
integrated management. Nephrologists must extend their
lens beyond the nephron to recognize the skeletal,
nutritional, and endocrine imbalances that contribute to
adverse outcomes. Collaborative care models involving
endocrinologists, dietitians, and rehabilitation specialists
will be crucial in improving both longevity and quality of
life for patients with CKD.

As CKD continues to rise globally, particularly in aging
populations and low-resource settings, research such as
this becomes vital. We hope this issue sparks further

Prof. M. Muhibur Rahman, Professor of Nephrology, Popular Medical College, Dhaka
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inquiry and innovation in addressing the complex, often
underrecognized challenges faced by patients living with
chronic kidney disease.
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ORIGINAL ARTICLE

Evaluation of Osteoporosis in Patients with Stage 3-5
Chronic Kidney Disease

Hasan MZY, Islam MN2, Karim MM3, Alam MR#, Jahan F3, Rakib NM®, Ara A7, Sabuz MH3, Jannat MH?.
Dewan SN1°, Rahman AKMS!!

Abstract

Background: Chronic kidney disease (CKD) patients remain at higher risk of developing osteopenia and
osteoporosis than the general population. Early diagnosis of osteoporosis enables timely intervention and
prevention of osteoporosis. this study was aimed to evaluate the osteoporosis in patients with CKD stages 3-5.

Methods: This cross-sectional observational study was conducted at Department of Nephrology, National
Institute of Kidney Diseases and Urology (NIKDU), Dhaka, Bangladesh between September 2022 to August
2023. A total of 113 study subjects were enrolled, of them 83 were non-dialytic CKD (Stage 3-5) patients as cases
and 30 were age matched healthy controls. Each study participant was evaluated by detailed medical history,
clinical examination and relevant investigation. Their bone mineral density (BMD) was measured by DEXA
scan following standard procedure. Data were analyzed and compared by statistical tests.

Results: Mean age of the patients was 48.4%13 years and 50.5+10 years in CKD group and non-CKD group
accordingly (p= 0.424). Male patients were predominant in both groups (57.8% and 56.7% respectively in
CKD and non-CKD group, (p=0.912). Among the cases, 10.8% had stage 3, 41% had stage 4 and 48.2% had
stage 5 CKD. In CKD group 20.5% had osteopenia and 33.7% had osteoporosis; while in non-CKD control
group, 16.66% had osteoporosis and 10.0% had osteopenia. Osteoporosis was significantly higher among
females (51.4%) and stage 5 CKD (57.5%) patients (p<0.05). Multivariate logistic regression analysis showed
that female and low body mass index (BMI) participants were significantly associated with osteoporosis
(p<0.05).

Conclusion: About one-third of the CKD patients have osteoporosis. Osteoporosis is significantly higher
among female and stage 5 CKD patients. Female gender and low BMI are significantly associated with
0steoporosis.

Keywords: Bone Mineral Density (BMD), Chronic Kidney Disease (CKD), Mineral and Bone Disorder
(MBD), Osteopenia, Osteoporosis
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Introduction

Chronic kidney disease (CKD) is a systemic condition
affecting about 10% of the general population, although
estimates of CKD prevalence vary widely!. Prevalence of
chronic kidney disease (CKD) is increasingly prevalent
worldwide. Increasing CKD prevalence is associated with
several risk factors such as ageing, diabetes, obesity and
hypertension?. Mineral and bone disorder (MBD)
associated with CKD is a complex and multifactorial clinical
entity. MBD progresses in CKD because of abnormalities
in vitamin D metabolism, parathyroid function, and calcium—
phosphate balance, which may result in full-blown renal
osteodystrophy (ROD) long before kidney function
deteriorates to the level of end stage renal disease (ESRD)?.
Due to high prevalence of both osteoporosis and CKD in
older adults, it is of the utmost public health relevance to
assess fracture risk in this population®. Osteoporosis has
been defined by the World Health Organization (WHO) as
a bone fragility and an increased risk of fracture as a result
of low bone mass and disruption in bone tissue®>. CKD
patients have increased risk of fracture which is associated
with increased morbidity and mortality. A number of studies
suggested that even minimal kidney impairment is
associated with increased risk of bone loss and fracture®-®:

Although bone biopsy is the gold standard to diagnose
renal osteodystrophy (ROD) and osteoporosis in patients
with significant kidney dysfunction; however, it has limited
availability, invasive procedure and non-compliant to the
patients’. Osteoporosis is traditionally diagnosed by low
bone mineral density (BMD) on dual-energy x-ray
absorptiometry (DEXA). The BMD is used in estimating
the risk of fracture in patients with CKD as well as non-
CKD patients. Recently, BMD measurement was
recommended for patients with non-dialysis Stage 3-5
CKD19, However, BMD by DEXA (T-score of -2.5 or lower)
is unable to predict ROD subtypes. The sensitivity and
specificity of DEXA in predicting ROD on bone
histomorphometry may be improved by using specialist
software known as trabecular bone score (TBS) which
can be derived from DEXA lumbar spine scans'!. CKD
patients remain at higher risk of developing osteopenia
and osteoporosis than the general population. Therefore,
bone mineral density (BMD) of CKD patients should be
investigated for their appropriate therapy to reduce the
risk of fracture as well complications of osteoporosis like
bone pain, postural deformity, reduction of vertebral height,
kyphosis, and reduced mobility. There is inadequate data
regarding prevalence of osteopenia or osteoporosis for
both men and women with CKD in our country. This study
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was aimed to measure BMD by DEXA scan to evaluate
the osteoporosis in non-dialysis CKD patients.

Methodology

This cross-sectional observational study was carried out at
the Department of Nephrology, National Institute of Kidney
Diseases and Urology (NIKDU), Dhaka, Bangladesh from
September 2022 to August 2023. A total of 113 study subjects
were enrolled following purposive sampling technique. Of
them, 83 were non-dialysis CKD (Stage 3-5) patients as
cases and 30 were age matched healthy controls. Adult
non-dialysis CKD (Stage 3-5) patients, age between 18 and
60 years of both genders were included. Patients with
primary hyperparathyroidism, patients who were on medical
treatment for conditions known to affect bone metabolism
(such as hyperthyroidism, history of previous transplant,
liver disease, collagen disease, ovarian tumor, on treatment
with steroid), patients who had undergone total abdominal
hysterectomy with bilateral salpingo-ophorectomy, patients
with history of fracture of the hip, radius or vertebra and
patients who received any form of renal replacement therapy
(dialysis or transplantation) were excluded from the study.

Study procedure

Before starting the study, formal ethical approval was taken
from the Institutional Review Board (IRB) of NIKDU. All
study participants were selected from the In-patients and
Out Patient Department of Nephrology, NIKDU, during
the study period. After describing the aim, purpose and
procedure of the study, a total 83 non-dialysis CKD
patients were included according to selection criteria. Age
and sex matched 30 healthy adults as controls were also
enrolled. Informed written consent was taken from each
participant prior to enrollment. A detailed history was
recorded and relevant physical examination were performed
along with through clinical evaluation. A standardized
questionnaire was used to collect demographic data,
clinical presentation, associated medical conditions and
laboratory findings. Strict confidentiality was maintained
in every steps. Staging of CKD was done by eGFR
determined by MDRD formula. The bone mineral density
(BMD) of the lumbar vertebral (LV) spine and femur neck
(FN) area was measured in all patients by using DEXA
scanner. The DEXA provides an image of the region
studied, a BMD measurement (expressed as grams of
hydroxyapatite/cm?) and T-score and Z-score values.

Data analysis
After collection of all the required data, these were
checked, verified for consistency and tabulated using the
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software Statistical Package for Social Science (SPSS)
version 26. Statistical significance was set as 95%
confidence level at 5% acceptable error level. Socio-
demographic, clinical profile, laboratory and BMD findings
were reported. Continuous data were expressed as mean
and standard deviation (SD) and categorical data were
expressed as frequency (n) and percentage (%). To
determine the association between categorical variables,
Chi square test was done. To determine the difference
between continuous variables, Independent sample t test
was done. Multivariate logistic regression analysis was
performed for risk factor assessment and Pearson
correlation test was done for correlation analysis. A p value
0f'<0.05 was considered as statistically significant.

Results and observation

This cross-sectional study was intended to evaluate the
osteoporosis in patients with chronic kidney disease (Stage
3-5). A total of 83 non-dialysis CKD patients (Stage 3-5)
and age and sex matched apparently healthy 30 control
subjects (non-CKD) were enrolled in the study. The Mean
age of the CKD patients was 48.4+13 years and that was
50.5+10 years in non-CKD control group (p=0.424). Majority
of the participants were above 50 years of age in both CKD
(73.5%) and non-CKD (63.3%) groups (p= 0.912).
Mean(+SD) body mass index (BMI) was 19.5+1.5 kg/m?
and 20.5+1.61 kg/m? in CKD patients and non-CKD group
respectively (p=0.072). In CKD group 48 (57.8%) were male
and 35 (42.2%) were female, but in non-CKD control group,
17 (56.7%) were male and 13 (43.3%) were female (Table- 1).

Table-1
Demographic data of the study population (N= 113)
Variables CKD Non-CKD  p-value
Age groups patients group
n=283 n=30
<50 22(26.5) 11(36.7)
>50 61(73.5) 19(63.3)
Gender 0.912*
Male 48(57.8) 17(56.7)
Female 35(42.2) 13(43.3)
Mean(+SD) age 48.4+13 50.5£10 0.424%**
years years
Mean(=SD)BMI ~ 19.5+1.5 20.5+1.61 0.072%*
kg/m? kg/m?

Percentages are given within parentheses,
*p-value was determined by Chi-square test and
**Independent sample t test

Among the CKD patients (n=83); 9 (10.8%) had CKD stage
3, 34 (41%) had CKD stage 4 and 40 (48.2%) had CKD
stage 5 (Figure- 1).

( )

Stage of CKD

Stage 3
{ 10.8%

Stage 5

48.2% —‘

\ J

Figure-1: Distribution of the CKD patients according to
CKD stages (n=83)

Laboratory investigations of the CKD patients (n=83)
revealed that, mean(+SD) serum creatinine was 2.57+0.39
mg/dl, serum calcium was 1.65+0.6 mmol/l, serum phosphate
(PO,) was 1.23+0.4 mmol/l and intact parathyroid hormone
(iPTH) level was 48.78+15.3 pg/ml (Table- 2).

Table-11
Laboratory findings among the CKD patients (n=83)
Laboratory findings Mean + SD Reference
values
Serum creatine (mg/dl) 2.57+0.39 0.6-1.3
Serum calcium (mmol/1) 1.65+£0.6 2.1-2.6
Serum PO,, (mmol/l) 1.23+04 0.8-1.5
iPTH (pg/ml) 48.78+15.3 10-65

It was observed that, in CKD group; 20.5% had osteopenia,
33.7% had osteoporosis and 45.8% had normal bone
mineral density (BMD). On the other hand, in non-CKD
group; 13.3% had osteoporosis, 10% had osteopenia and
76.7% had normal BMD. Osteoporosis was significantly
higher among the CKD patient than controls (p<0.05)
(Table- III).
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Among the CKD patient osteoporosis was found
significantly higher in CKD stage 5 (p<<0.001). Similarly,
osteoporosis was found significantly higher among
female CKD patients than male CKD patients (p= 0.003)
(Table-IV).

Multivariate logistic regression analysis showed that
female CKD patients and CKD patients with low BMI

were significantly associated with osteoporosis (p<<0.05)
(Table-V).

Pearson correlation test revealed that, T-score of BMD
was positively correlated with BMI, serum calcium, serum
phosphate (PO4) and negatively correlated with serum
creatinine and iPTH. However, serum calcium, BMI and
iPTH showed statistically significant correlation (p<0.001)
(Table- VI).

Table-I1T
Distribution of the study participants according to BMD measurement by T score (N= 113)

BMD measurement CKD patientsn= 83 Non-CKD n=30 p-value
Normal 38(45.8) 23(76.7)

Osteopenia 17(20.5) 3(10.0) 0.197%*
Osteoporosis 28(33.7) 4(13.3) 0.034%*
Mean + SD -1.01+£1.7 0.14+2 0.003**

Percentages are given in parentheses, *p-value was determined by Chi-square test and **Independent sample t test.
g g p p y q P p

Table-IV
Distribution of the CKD patient on BMD measurement by T-score with different stages of CKD and gender (n=83)
Variables Number BMD measurement p-value
Normal Osteopenia Osteoporosis
CKD stages n=283 n(%) n(%) n(%)
Stage 3 9 9(100) 0(0) 0(0) <0.001
Stage 4 # 23(67.6) 6(17.6) 5(14.7)
Stage 5 40 6(15) 11(27.5) 23(57.5)
Gender n=283 n(%) n(%) n(%) 0.003
Male 48 31(64.6) 7(14.6) 10(20.8)
Female 35 7(20) 10(28.6) 18(51.4)

Percentages are given in parentheses, p-value was determined by Chi-square test.

Table-V
Analysis of socio-demographic factors associated with osteoporosis among the CKD patients by multivariate
logistic regression analysis (n=383)

Risk factors p-value Odds Ratio 95%CI

Age (>50 years) 0.078 0.120 0.012-1.228
Sex (female) 0.031 3.987 1.123-14.150
BMI (<18.5 kg/m?) 0.012 2737 1.619-4.628

p-value was determined by multivariate logistic regression analysis
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Table-VI
Correlation of T-score for BMD measurement with
laboratory and clinical findings (n=383)

Variables Correlation  p-value
coefficient (r)

T-score versus serum calcium 0.351 <0.001

T-score versus serum creatinine  -0.151 0.086

T-score versus serum PO,, 0.156 0.079

T-score versus iPTH -0.541 <0.001

T-score versus BMI 0372 <0.001

p-value was determined by Pearson correlation test

Discussion

A prevalent and widespread consequence in the CKD
population is mineral and bone disorders (MBD), which
are influenced systemically by chronic kidney disease.
An abnormality in the metabolism of calcium, phosphorus,
parathyroid hormone (PTH), or vitamin D; abnormality in
bone turnover, mineralization, volume, linear growth, or
strength; or vascular or other soft tissue calcification are
all symptoms of CKD- mineral and bone disorder (CKD-
MBD) !2. The etiology of bone disease in CKD is complex
due to a combination of osteoporosis and/or CKD-MBD.
Identifying the type of bone disease is important as
treatments for osteoporosis may differ from CKD-MBD.
Current study was aimed to evaluate the osteoporosis in
patients with pre-dialytic chronic kidney disease (Stage
3-5).

In this study, majority of the participants were above 50
years of age in both CKD patients and control (non-CKD)
group (73.5% versus 63.3%). Mean age of the CKD
patients was 48.4+13 years and that was 50.5+10 years in
control group. This finding was similar to one previous
study, which observed that mean age of the participants
was above 50 years and found statistically similar age
distribution in both CKD patients and control (non-CKD)
group'3. Another previous study also revealed that CKD
is common in older people and its prevalence increases in
parallel with age!4.

Among the study participants, male predominant was
observed in both CKD patients and control group (57.8%
versus 56.7%). Previous study was also observed a male
predominance among the CKD patients (64.9% versus
35.1%) having CKD-MBD!3, Due to variations in hormone
levels, men may have a higher chance of developing kidney
failure earlier than women!>. Loss of renal function may
result from higher testosterone levels in men. On the other

hand, men’s kidneys may not be protected by estrogen,
which is higher in women until menopause'>. Among the
CKD patients; 10.8% had stage 3 CKD, 41% had stage 4
CKD and 48.2% had stage 5 CKD. This finding was
consistent with a similar previous study, which documented
that, among 151 CKD patients; 15 (10%) cases had CKD
stage 3, 63 (41.3%) had CKD stage 4, and 73 (48.7%) had
CKD stage 5'3.

In this study, among CKD patients- 20.5% had osteopenia,
33.7% had osteoporosis and 45.8% had normal BMD;
while that was in non-CKD control group- 10.0% had
osteopenia, 16.63% had osteoporosis and 73.33% had
normal BMD. Osteoporosis was significantly higher
among the CKD patient than controls (p=0.034). Similarly
previous study reported that, osteoporosis based on
femoral neck T-Score was seen in 31.6% CKD patients and
24.5% had osteopenia; osteoporosis was significantly
higher among CKD patients than control group'®. A couple
of study documented that; prevalence of osteoporosis
was significantly higher in CKD patients in comparison to
non-CKD control subjects!’"!®. In this current study,
osteoporosis was found significantly higher in female and
stage 5 CKD patients. In this context, one previous study
reported that the prevalence of osteoporosis based on
femoral neck T-Score as well as osteopenia was highest in
stage-5 CKD patients'3. Another related study revealed
that; patients with CKD had a higher osteoporosis
prevalence, greater fracture rate, increased morbidity and
mortality, and an elevated occurrence of hip fracture and
indicated that increased severity of CKD is related to a
more severe condition of osteoporosis!’. Recent study
also suggested that osteoporosis was significantly
correlated with severity of CKD!©.

Logistic regression analysis showed that older age, female
gender and low BMI were significantly associated with
osteoporosis. In accordance, one previous study revealed
that older age, female sex, and low body mass index (BMI)
are at a higher likelihood of having a fracture!”. Recently it
was reported that increased age is associated with
osteoporosis'®. In contrast, another study unveiled that
among cases, males formed a significant majority with
osteoporosis'3. Dissimilarity regarding gender may occur
due to increased number of male patients enrolled during
study period. However, another related study suggested
that bone disease is common in both men and women with

chronic kidney disease?’.

In this study, T-score of BMD was positively correlated
with BMI and negatively correlated with iPTH; which was
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supported by one previous study!?. By preserving proper
bone homeostasis, calcium, phosphate, vitamin D, and
PTH play important roles in bone production and
mineralization. Calcium and phosphate metabolism must
be controlled, which depends on the function of several
components. These components maintain serum calcium
and phosphate levels within the normal ranges by
modulating the absorption, excretion, and storage of both
elements. The parathyroid gland, kidney, and intestine are
the organs involved in this mechanism. CKD alters this
normal regulation and increases the risk of fracture®!.
Hypocalcemia is common in CKD patients and contributes
to increased PTH secretion and abnormal bone
remodeling!®. The findings of this current study could
help to initiate early assessment of CKD patients as well
as to take early preventive measures against osteopenia
and osteoporosis in non-dialysis CKD patients.

Conclusion

This study found that about one-third of the CKD patients
have osteoporosis. Osteoporosis is significantly higher
among female and stage 5 CKD patients. Female CKD
patients and CKD patients with low BMI are significantly
associated with osteoporosis. BMD is positively
correlated with BMI, serum calcium, serum PO4 and
negatively correlated with serum creatinine and iPTH
Therefore, this study concluded that female and advanced
stage CKD patients should be treated with more
comprehensively for early diagnosis and prompt treatment
of osteoporosis. However, further large-scale multicenter
research is warranted to corroborate the findings of this
current study.

Limitations

This study had several limitations. It was a single center
study with relatively small sample size. Both new and old
cases of CKD were considered which may affect the overall
incidence pattern.

Moreover, vitamin D level was not done here due to
resource constrain.

Recommendations

Further multicenter studies with larger sample size are
recommended. Evaluation of bone marrow density (BMD)
should be considered in the management plan of CKD
patients, especially female and advanced stage CKD.
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Inflammation Using Malnutrition Inflammation Score
Among Patients on Haemodialysis
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Abstract

Background: Chronic kidney disease is a public health issue. Decline in glomerular filtration rate (GFR)
underlies gradual deterioration of nutritional status. Poor nutritional status among haemodialysis patients is
a basic predictor of shorter survival time. This study assessed the nutritional status and its association with
inflammation among maintenance haemodialysis patients.

Methods: This cross-sectional study was conducted at National Institute of Kidney Diseases and Urology,
Dhaka, for eighteen months of period following ethical approval. A total of 142 ESRD patients on haemodialysis
for more than 3 months were enrolled. After getting written informed consent, a detailed history, clinical
examination and necessary investigations were carried out in each participant. Nutritional status was measured
by malnutrition inflammation score (MIS). After collection of all the required data, analysis was done by
SPSS 26.0.

Results: Mean age of the study patients was 47.6x12.7 SD (years) with male predominance (54.9%).
Glomerulonephritis (38.7%), Diabetes mellitus (35.2%), and Hypertension (20.4%) were the common
aetiologies. Mean MIS score was 6+1.2. Overall, 66.2% had malnutrition. Duration of dialysis was
significantly higher among the patients with malnutrition than normal nutritional status (4£2 vs 2.6+1.6
years, p0.05).

Conclusion: Nutritional status is associated with inflammation among patients on maintenance haemodialysis.
However, further larger study is recommended.

Keywords: Chronic kidney Disease, Nutritional status, Malnutrition-Inflammation Score, Advanced Glycation
End Products, Mid-Arm Muscle Circumference.

Introduction About 50 years ago, ESRD was invariably lethal. Although
The prevalence of end-stage renal disease (ESRD) is ~ maintenance dialysis methods have now successfully
increasing with an enormous financial burden on society!.  prolonged the life of patients with terminal uremia, mortality
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remains high?. There are two ways to treat a patient if he
has kidney failure — dialysis, or renal transplant. However,
the number of kidneys available for transplant is very low.
Options for renal replacement therapy include either
dialysis hemodialysis (HD) or peritoneal dialysis (PD) or
transplantation of kidney. Due to a reduction in the number
of functional nephrons, kidneys become less flexible to
different solutes in CKD and there is reduced renal
clearance, waste excretion and accumulation of pro
inflammatory cytokines, metabolic acidosis, reactive
oxygen species, and formation of advanced glycation end
products (AGE)?. termed as either ‘Uremic malnutrition’,
or “Renal Cachexia’ or ‘Protein-energy wasting (PEW)’ or
‘malnutrition inflammation complex syndrome (MICS)’,
malnutrition inflammation atherosclerosis (MIA)
syndrome, ‘kidney disease wasting’ and is associated with
the prevalence of morbidity and mortality among these
patients. Mortality is markedly elevated in hemodialysis
(HD) patients. Malnutrition or PEW is considered as a
common problem among adult HD patients. A decreased
serum albumin is predictive of poor survival in
hemodialysis patients, however the cause of
hypoalbuminemia is multifactorial and related to poor
nutrition, inflammation and comorbid diseases.
Inflammation is considered the major 4 contributor in the
decreased serum albumin of patients on hemodialysis*.
Inflammation is a physiological response, defined as, “a
localized adaptive response, elicited by injury or
destruction of tissues that serves to destroy, dilute, or
sequester both the injurious agent and the injured tissue™.
It may arise due to prolonged poor appetite, skeletal muscle
wasting, hypercatabolism, hormonal imbalance, and
atherosclerosis, all of which are common in dialysis
patients®. The presence of inflammation, chronic or
episodic, has been found to be associated with increased
mortality risk. The causes of inflammation are multifactorial
and include patient-related factors, such as underlying
disease, comorbidity, oxidative stress, infections, obesity,
and genetic or immunologic factors, or on the other side,
HD-related factors, mainly depending on the membrane
biocompatibility and dialysate quality. The adequate
knowledge of these causes and their prevention or
treatment if possible may contribute to improving the
inflammatory state of patients who are on HD and possibly
their mortality. This is a new comprehensive scoring system
with 10 components is an indicator of malnutrition-
inflammation complex syndrome (MICS) and is also
significantly correlated with measures of inflammation,
anaemia, and nutritional status as well as hospitalization
and mortality of patients on maintenance haemodialysis
(MHD) .It combines the traditional 7 components of
subjective global assessment along with body mass index
(BMI), serum albumin level and total iron binding capacity

(TIBC) to represent serum transferrin level. This score has
validity and reliability to diagnose malnutrition among
haemodialysis population>’. A score >5 indicates
malnourished®. The MIS has 10 components, each with
four levels of severity, from 0 (normal) to 3 (very severe).
The sum of all 10 MIS components ranges from 0 (normal)
to 30 (severely malnourished); higher score reflects a more
severe degree of malnutrition and inflammation®. The
elevation of IL-6 plays an important role in the pathogenesis
of ESRD patients on HD. Inflammation may play a role in
both the progression of cardiovascular disease and
malnutrition among ESRD patients. In a study in Bangladesh
according to BMI, about 16.9 per cent were malnourished
and 65.5 per cent were at a high risk of malnutrition. There is
scarcity of data to assess the malnutrition in haemodialysis
patients in Bangladesh using MIS score. With this study,
we will be able to know the magnitude of malnutrition among
haemodialysis patients in Bangladesh. Moreover, this results
will not only help us to lower the burden of malnutrition
among haemodialysis patients but also will guide us to
reduce morbidity and mortality.

Methods

Study design & setting: This was a cross-sectional study
conducted from March 2022 to August 2023, Department
of Nephrology at National Institute of Kidney Diseases
and Urology (NIKDU), Dhaka, among 142 CKD patients.
Adult patients of age group more than 18 years, ESRD
patients on haemodialysis for > 3 month.

Data collection and analysis: Data were collected through
face-to-face interview using a pre-tested data collection
sheet. Before preceding the data collection, the detail of
the study was explained to each eligible patient and written
consent from the patient was obtained. The relevant socio-
demographic data along with anthropometric data of the
patients were collected and recorded. Computer based
statistical analysis were carried out with appropriate
techniques and systems. Quantitative data were expressed
as mean and standard deviation and qualitative data were
expressed as frequency distribution and percentage.
Statistical analysis was performed by using Statistical
Packages for Social Sciences (SPSS version 26). For
nutritional assessment, BMI was calculated using weight
(in kilograms) / height (in meters)? formula. Change in end
dialysis dry weight was measured after haemodialysis and
then from previous records of body weight in last 3-6
months, weight change was calculated. MIS score
indicates the sum of 10 components (change in wt, dietary
intake, GI symptoms, co-morbidity, loss of subcutaneous
fat, signs of muscle wasting, BMI, serum albumin, total
iron binding capacity) ranging from 0 (no malnutrition) to
30 (severely malnourished). For dietary intake, detail
history regarding diet was taken and also 24 hours’ dietary
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recall as performed by trained nutritionist. Anthropometric
parameters, such as height (cm), weight (kg), BMI (kg/m?)
were recorded. BMI < 18.5 is underweight, BMI 18.5-24.9
is normal weight, 25-29.9 is overweight, 30-39.9 indicates
obesity, > 40 indicates morbid obesity.

Ethical considerations

Ethical clearance of the study was obtained from the
Institutional review board of the National Institute of
Kidney Diseases and Urology, Bangladesh. Informed
written consent was obtained from the respondents after
describing the objectives and procedure of the study and
ensuring that there was no chance of any physical, mental,
social and economic harm to them. Each participant
voluntarily took part in the study. Privacy and
confidentiality was maintained strictly. Participants had
the liberty to refuse to participate at any point of the study.
Anonymity of data was maintained and access to data
was restricted to the Principal Investigator.

Results
Table-1

Baseline characteristics of the respondents (n=142)

Baseline characteristics Frequency Percentage
Age in years
20 to 40 49 34.5
41 to 60 72 50.7
>60 21 14.8
mean (+SD) 47.6+12.7 years
Sex
Male 78 51.9
Female 64 45.1
Nutritional Status (a)
Nutritional status Frequency Percentage
Normal weight 48 33.8%
Malnutrition 94 66.2%
Anthropometric parameters Mean+SD
BMI (kg/m? 19.72+1.3
Bicep SFT (mm) 3.3+£0.7
Triceps SFT (mm) 5.3+1.3
Supra scapular SFT (mm) 26.7£3.4
Subscapular SFT (mm) 24.14£3.5
MAC (cm) MAMC 23.742.2 18.40 £2.45
Waist (cm) 85.6£3.6
Hip (cm) 88.6+4.1
Clinical parameters (c )
Mean+ SD
Systolic Blood pressure (mm of Hg)  153.6+18

Diastolic Blood pressure (mm of Hg) 92.9+12.1
Duration of dialysis (year) 3.5+2

(table continued)
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HD session per week 2.1+0.4
MIS score 6+1.2

Biochemical parameters (d) Mean+ SD (IQR)

Hb (gmy/dl) 9.1+1.5 (8-10)
PTH (mg/ml) 291.6+£231.1
(95.4-432.8)
TIBC (mg/dl) 165.92+52.51
(240 - 450)
CRP (mg/l) 27.2429.8 (6.3-35.1)
Creatinine (mg/dl) 10+2.9 (8.2-11.7)
S. albumin (gm/dl) 3.5+0.5 (3.1-3.9)
Kt/v 1.3+0.2 (1.3+1.4)
Cholesterol (mg/dl) 144.1+33.3
(117.8-163)
Interleukin 6 (IL-6) (pg/ml) 30.9+48.7
(10.1-29.6)

a. Among all, 66.2% had malnutrition and 33.8% had

nutritional status normal.

b. Mean+ SD of BMI, Bicep SFT, Triceps SFT, Supra

scapular SFT, subscapular SFT, MAC, MAMC ,
waist and hip was 19.72+1.3 kg/m2, 3.3+0.7mm,
5.3+1.3mm, 26.7+3.4mm, 24.143.5 mm, 23.7+2.2cm,
18.40+2.45 cm, 85.6+3.6 cm and 88.6+4.1 accordingly.

¢. Mean+ SD of SBP, DBP, duration of dialysis and HD

session per week was 153.6+18,92.9+12.1 ,3.5+2 years
and 2.1+0.4 accordingly with MIS score was 6+1.2.

d. Mean+ SD of Hb, PTH, TIBC, CRP, Creatinine, S.

Albumin, Kt/V, Cholesterol, and IL-6 was 9.1+1.5 gm/
dl,291.6+231.1 mg/ml, 165.92+52.51 mg/dl, 27.2+29.8
mg/dl, 10£2.9 mg/dl, 3.5+0.5 gm/dl, 1.3£0.2, 144.1+£33.3
mg/dl, and 30.9+48.7 pg/ml accordingly.

Table-IT
Causes of CKD
Causes of CKD Frequency  Percentage
Glomerulonephritis 55 38.7
Diabetic Nephropathy 50 352
Hypertensive Nephropathy 29 204
Obstructive Uropathy 6 42
Autosomal dominant 2 14

polycystic kidney disease
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Table-III

Association of socio-demographic factors, anthropometric parameters, clinical parameters, biochemical

parameters with nutritional status (n=142)

Patients identified as Patients identified as p-value
malnourished well-nourished
(score >5) n(%) (score <5) n(%)

i. Socio-demographic
factors
Age group (years)20-40 24(25.5) 25(52.1)
41-60 51(54.3) 21(43.8) 0.002*

>60 19(20.2) 2(4.1)
Gender 53(56.4) 25(52.1) 0.722%*

Male

Female 41(43.6) 23(47.9)
Smoking habit 58(61.7) 11(22.9) <0.001*
Dyslipidacmia 50(53.2) 9(18.8)
Ischemic heart disease 40(42.6) 3(6.3)
Previous history of stroke 15(16) 0(0)
ii. Anthropometric parameters
BMI (kg/m? 19.64+1.2 19.9+14 0.340
Bicep SFT (mm) 3.3+0.7 3.2+0.8 0.440
Triceps SFT (mm) 5.3£1.3 53+14 0.905
Supra scapular SFT(mm) 26.743.2 26.843.8 0.782
Subscapular SFT (mm) 24435 24.243.6 0.824
MAC (cm) 23.6+2.2 18.143.78 24423 0.380
MAMC 18.66+4.24 0460
Waist (cm) 85.7+4.2 88.3+3.9 0.978
Hip (cm) 88.3+3.9 89+4.5 0.346
iii. Clinical parameters
Systolic Blood 154.2+15.8 152.3+21.7 0.510
pressure (mm of Hg)
Diastolic Blood pressure (mm of Hg) 933+11.4 92.1+134 0.574
Duration of dialysis (year) 4+£2 2.6+1.6 <0.001
HD session per week 22404 2.140.3 0.123
iv. Biochemical
parameters
Hb (gnv/dl) 8.8t1.4 9.7£1.6 <0.001*
PTH (mg/ml) 34042484 196.9+156 0.001**
TIBC (mg/dl) 163.07+49.143 170.89+59.12 0.563*
CRP (mg/l) 322432 17.4422.1 0.005%**
Creatinine (mg/dl) 9.7£2.9 10.6+2.9 0.097*
S. Albumin (gm/dl) 3.3+0.5 3.8+0.3 <0.001*
Pre dialysis urea (mg/dl) 152.3+43.5 146.8+50.2 0.499*
Post dialysis Urea (mg/dl) 46.7424.7 44+16.7 0.492*
Kt/v 1.340.2 1.3+0.2 0.492*
Cholesterol (mg/dl) 14434354 143.9+28.7 0.946*
Interleukin 6 (IL- 37+57.5 19+18.5 0.044%**
6)(mg/ml)

p-value was determined by *Chi-square test and **Fisher Exact test. Data was presented with frequency (%) and within
parenthesis percentage over column in total. Older age, smoking habit, dyslipidaemia, ischemic heart disease, and
previous history of stroke were significantly higher among the patients who had malnutrition (p<0.05). *p -value was
determined by Independent sample t test. **Mann-Whitney test. Data was presented with mean+ SD.

Malnutrition was present significantly among the patients with longer duration of dialysis (p<0.05).
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Table-IV
Association of Biochemical parameters with nutritional status (n=142)

Biochemical parameters Patients identified as Patients identified as well- p-value
malnourished (score >5) nourished (score <5)
Mean+SD Mean+SD
Hb (gnv/dl) 8.8+14 9.7+1.6 <0.001*
PTH (mg/ml) 34042484 196.9£156 0.001**
TIBC (mg/dl) 163.07+49.143 170.89+59.12 0.563*
CRP (mg/l) 322432 17.4422.1 0.005%**
Creatinine (mg/dl) 9.7£2.9 10.6+2.9 0.097*
S. Albumin (gm/dl) 3.3+0.5 3.8+0.3 <0.001*
Pre dialysis urea (mg/dl) 152.3+43.5 146.8+50.2 0.499*
Post dialysis Urea (mg/dl) 46.7424.7 44+16.7 0.492*
Kt/v 1.340.2 1.3+0.2 0.492*
Cholesterol (mg/dl) 14434354 143.9+28.7 0.946%*
Interleukin 6 (IL-6)(mg/ml) 37+57.5 19+18.5 0.044**

p-value was determined by *Independent sample t test and **Mann-Whitney test. Data was presented with mean+ SD.

Table-V
Correlation of Biochemical parameters with MIS score (n=142)

Correlation Coefficient p-value*
Malnutrition Score vs Hb Inflammation -0.297 <0.001
Malnutrition Score vs PTH  Inflammation 0483 <0.001
Malnutrition Score vs CRP  Inflammation 0.184 0.014
Malnutrition Inflammation Score vs S. albumin -0476 <0.001
Malnutrition Inflammation Score vs Interleukin 6 0.104 0.108

*p-value was determined by Pearson correlation test.

Malnutrition Inflammation Score was positively correlated with PTH, CRP, Interleukin 6 and negatively correlated with

Hb and s. albumin and that was statistically significant.

Hb and serum albumin was significantly lower, while PTH, CRP and Interleukin 6 were significantly higher among the

patients with malnutrition.
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Figure-1: Scattered plot showing correlation between
MIS and PTH (n=142)

Malnutrition Inflammation Score was positively correlated
with PTH.

p-value was determined by Pearson correlation test.
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Figure-2: Scattered plot showing correlation between
MIS and CRP (n=142)

Malnutrition Inflammation Score was positively correlated
CRP.

p-value was determined by Pearson correlation test.
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Figure- 3: Scattered plot showing correlation between
MIS and Interleukin 6 (n=142) Malnutrition Inflammation
Score was positively correlated Interleukin 6.

p-value was determined by Pearson correlation test.

Discussion

Current study was aimed to assess the nutritional status
and to find out its association with inflammation among
maintenance hemodialysis patients.

There is no specific cut off value to define MIS score as
malnourished. We choose to categorize for this analysis
MIS d”5 as well-nourished and a MIS >5 as a condition
where malnutrition already existed®. In this study Mean+
SD value of MIS was 6+1.2 and using this cut off 66.2%
were malnourished. However, with a cut-off point of 5,
more commonly described in the literature, the percentage
of patients with malnutrition was 88 %8 and 51.7%!°.
Another study revealed that malnutrition is very common
among haemodialysis patients and found in 61.2% of the
patients!!. In a previous study showed, MHD patients
with an MIS score of more than 4-5 had a significant risk
of 1-year mortality!?. A study on Peritoneal dialysis
(CAPD) patients'? found 78.3% were malnourished. They
found negative correlation between S. Albumin and MIS
and positive correlation between CRP and MIS which is
consistent with our studies. A study on Chinese population
MAC with a threshold value of 25.05 cm provided 85.7%
sensitivity and 41.5% specificity for the prediction of
malnutrition which was negatively correlated with
malnourished group!'4. Serum haemoglobin and albumin
levels in this study population were also significantly
(p<0.05) lower in the malnourished groups of patients in
comparison to the well-nourished group. Similar correlation
was observed in another previous study!>. Across
disease states, serum albumin concentrations decrease as
a result of reduced synthesis and/or increased catabolism

Figure-4: Scattered plot showing correlation between
MIS and S. albumin (n=142)

Malnutrition Inflammation Score was negatively correlated
with s. albumin.

p-value was determined by Pearson correlation test.

such that the protein is considered a negative acute phase
reactant. HD patients with catheter access compared to
fistula and graft had significantly higher malnutrition—
inflammation score (MIS) and lower serum albumin levels'®.

Hence, low baseline serum TIBC is associated with iron
deficiency, PEW, inflammation, poor QoL and mortality,
and its decline over time is independently associated with
increased death risk!’.

Another study revealed among laboratory measures, in
addition to serum albumin and TIBC, the levels of serum
transthyretin, calcium, iron, and blood haemoglobin
decreased across increasing MIS categories, whereas
serum CRP, IL-6, WBC and ferritin showed the opposite
trend 8.

Considering the associations between the MIS and
inflammatory markers as well as diagnostic markers of PEW
it could be speculated that the MIS has wide range of
clinical utility from assessment of nutritional status and
inflammation to risk-stratification of haemodialysis
patients.

Conclusion

This study assessed the nutritional status and its
association with inflammation among maintenance
haemodialysis patients. This study observed that
maximum maintenance haemodialysis patients had
malnutrition. Nutritional status is associated with
inflammation among patients on maintenance
haemodialysis as inflammatory markers like, C-reactive
protein and IL-6 were higher among the patients with

59



Bangladesh Renal Journal

Vol. 7, No. 2, July 2025

malnutrition than normal nutrition. MIS reflects internal
inflammation as well as it is an indicator of Malnutrition-
Inflammation Complex Syndrome. So, MIS can be used as
auseful tool to detect malnutrition and inflammatory status
among CKD patients on haemodialysis. However, further

large-scale multi centre research is warranted, since it may
provide us with more knowledge regarding the nutritional
and inflammatory status of the end-stage CKD patients
and enable clinicians to better manage those patients
promptly.

COMPREHENSIVE MALNUTRITION INFLAMMATION SCORE
(A) Patients’ related medical history:
1- Change in end dialysis dry weight (overall change in past 3-6 months):
0 1 2 3
No decrease in dry weight Minor weight loss Weight loss more than Weight loss >5%
or weight loss <0.5 kg (>0.5 kg but <1 kg) one kg but <5%
2- Dietary intake:
0 1 2 3
Good appelite and no Somewhat sub-optimal Moderate overall decrease Hypo-caloric liquid to
deterioration of the dietary solid diet intake to full liquid diet starvation
intake pattern
3- Gastrointestinal (Gl) symptoms:
0 1 2 3
No symptoms with good Mild symptoms, poor Occasional vomiting or Frequent diarrhea or
appetite appetite or nauseated moderate Gl symptoms vomiting or severe
occasionally anorexia
4- Functional capacity (nutritionally related functional impairment):
0 1 2 3
Normal to improved Occasional difficulty with Difficulty with otherwise Bed/chair-ridden, or little
functional capacity, feeling baseline ambulation, or independent activities (e.g. to no physical activity
fine feeling tired frequently going to bathroom)
5- Co-morbidity including number of years on Dialysis:
0 1 2 3
On dialysis less than one Dialyzed for 1-4 years, or Dialyzed >4 years, or Any severe, multiple co-
year and healthy otherwise mild co-morbidity moderate co-morbidity morbidity (2 or more
(excluding MCC*) (including one MCC*) MCC*)
(B) Physical Exam (according to SGA criteria):
6- Decreased fat stores or loss of subcutaneous fat (below eyes, triceps, biceps, chest):
0 1 2 3
Normal (no change) mild moderate Severe
7- Signs of muscle wasting (temple, clavicle, scapula, ribs, quadriceps, knee, interosseous):
0 1 2 3
Normal (no change) mild moderate Severe
(C) Body mass index:
8- Body mass index: BMI = Wt(kg) / Ht*(m)
0 1 2 3
BMi>20 kg/m* BMI: 18-19.99 kg/m? BMI: 16-17.99 kg/m* BMI<16 kg/m*
(D) Laboratory Parameters:
9- Serum albumin:
0 1 2 3
Albumin> 4.0 g/dL Albumin: 3.5-3.9 g/dL Albumin: 3.0-3.4 g/dL Albumin: <3.0 g/dL
10- Serum TIBC (total Iron Binding Capacity): &
0 1 2 3
TIBC> 250 mg/dL TIBC: 200-249 mg/dL TIBC: 150-199 mg/dL TIBC: <150 mg/dL
Total Score = sum of above 10 components (0-30): |

*MCC (Major Comorbid Conditions) include CHF class Il or IV,

full blown AIDS, severe CAD, moderate to severe COPD,

major neurological sequlae, and metastatic malignancies or s/p recent chemotherapy.

# Suggested equivalent increments for serum transferrin
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ORIGINAL ARTICLE

Impact of Thyroid Dysfunction on Estimated Glomerular

Filtration Rate in Chronic Kidney Disease Patients
Attending at Outpatient Department

*Helal ASMJ3, Ray NC4, Hasan TW?>, Mahi SRS, Ripti RS’, Islam SF3

Abstract

Background: Thyroid dysfunction (TD) is a common endocrine disorder that frequently coexists with chronic
kidney disease (CKD), potentially exacerbating renal impairment. The interplay between thyroid hormones
and kidney function is complex, with thyroid abnormalities often leading to alterations in glomerular filtration
rate (eGFR). Despite growing evidence, the specific impact of thyroid dysfunction on eGFR in CKD patients
remains underexplored, particularly in resource-limited settings. This study aimed to evaluate the impact of
thyroid dysfunction on eGFR in CKD patients attending at Outpatient Department of Nephrology Community
Based Medical College Bangladesh. Methods: A cross-sectional observational study was conducted involving
87 CKD patients selected through purposive sampling. Data on thyroid function tests (TFTs) and eGFR were
collected. Thyroid dysfunction was categorized based on serum TSH and free thyroxine (FT4) levels, while
eGFR was calculated using the CKD-EPI equation. Data analysis was performed using the SPSS version 23.0
program. Results: Thyroid dysfunction was present in 38% of CKD patients, with hypothyroidism being the
most common (25%). Hypothyroid patients had significantly lower eGFR levels compared to euthyroid patients
(p < 0.01). A strong inverse correlation was found between TSH and eGFR (r =-0.62, p < 0.001). Thyroid
dysfunction was an independent predictor of reduced eGFR (d= -0.48, p < 0.001). Conclusion: Thyroid
dysfunction, particularly hypothyroidism, is prevalent in CKD patients and significantly associated with
reduced eGFR. Routine thyroid screening and early intervention may help preserve renal function. Further
studies are needed to explore causal relationships and long-term outcomes in CKD populations with thyroid
dysfunction.

Keywords: Thyroid dysfunction, Chronic kidney disease, Estimated glomerular filtration rate, Hypothyroidism,
Renal function

Introduction

Chronic kidney disease (CKD) is a global public health
concern, affecting approximately 10 percent of the world’s
population, with a rising prevalence in low- and middle-

income countries'. CKD is characterized by a gradual loss
of kidney function, often leading to end-stage renal
disease (ESRD) and increased cardiovascular morbidity
and mortality>>. The progression of CKD is influenced by
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various comorbidities, including diabetes, hypertension,
and endocrine disorders such as thyroid dysfunction
(TD)* Thyroid hormones play a critical role in regulating
metabolism, cardiovascular function, and renal
hemodynamics, making thyroid dysfunction a potential
modifier of kidney function . Thyroid dysfunction,
encompassing both hypothyroidism and hyperthyroidism,
is frequently observed in CKD patients, with reported
prevalence rates ranging from 10 percent to 50 percent®’.
Hypothyroidism, in particular, is more common in CKD
populations and has been associated with reduced
glomerular filtration rate (GFR) due to decreased cardiac
output, renal plasma flow, and sodium reabsorption &°.
Conversely, hyperthyroidism can lead to increased GFR
but may also exacerbate proteinuria and renal injury*. The
relationship between thyroid dysfunction and CKD is
bidirectional, as kidney disease can also alter thyroid
hormone metabolism, leading to a condition known as
“non-thyroidal illness syndrome” or “euthyroid sick
syndrome”!?. Another study has primarily focused on
Western populations, and data from South Asian countries
are scarce!!. Despite the growing body of evidence
highlighting the interplay between thyroid dysfunction
and CKD, the specific impact of thyroid abnormalities on
estimated GFR (eGFR) in CKD patients remains
inadequately explored, particularly in resource-limited
settings like Bangladesh. Understanding this relationship
is crucial for optimizing the management of CKD patients,
as carly detection and treatment of thyroid dysfunction
may help slow the progression of renal impairment®. This
study aimed to evaluate the impact of thyroid dysfunction
on eGFR in CKD patients attending the Outpatient
Department of Nephrology Community Based Medical
College Bangladesh. By assessing the prevalence of
thyroid dysfunction and its correlation with eGFR, this
study seeks to provide insights into the clinical
significance of thyroid screening in CKD management.
The findings may contribute to the development of
integrated care strategies for CKD patients with comorbid
thyroid dysfunction, ultimately improving patient
outcomes.

Methodology

This cross-sectional observational study was conducted
at the Outpatient Department of Nephrology Community
Based Medical College Bangladesh, from January 2023 to
December 2024. A purposive sampling technique was
employed to enroll 87 CKD patients aged 18 years and
above, diagnosed with CKD stages 1-5 based on the

kidney disease: Improving Global Outcomes (KDIGO)
guidelines. Patients with acute kidney injury, pregnancy,
or a history of thyroidectomy were excluded. Data on
demographic characteristics, medical history, and
laboratory parameters, including serum creatinine, thyroid-
stimulating hormone (TSH), free thyroxine (FT4), and free
tritodothyronine (FT3), were collected. Estimated
glomerular filtration rate (¢GFR) was calculated using the
CKD-EPI equation. Thyroid dysfunction was classified
as hypothyroidism (TSH > 4.5 mIU/L with low FT4),
hyperthyroidism (TSH < 0.4 mIU/L with high FT4), or
subclinical dysfunction (abnormal TSH with normal FT4).
Data were analyzed using SPSS version 23.0. Descriptive
statistics, Pearson’s correlation, and independent t-tests
were used to assess the relationship between thyroid
dysfunction and eGFR. Ethical approval was obtained from
the institutional review board, and informed consent was
secured from all participants.

Results

The study population had a mean age of 52.4 years, with a
slight male predominance (54%). Hypertension (75%) and
diabetes (60%) were the most common comorbidities. A
significant proportion of patients (43%) were in advanced
CKD stages (4-5) (Table I). Thyroid dysfunction was
present in 38% of CKD patients, with hypothyroidism being
the most common (25%). Subclinical hypothyroidism and
hyperthyroidism were less prevalent (Table II). Patients
with hypothyroidism had significantly lower eGFR levels
compared to euthyroid patients (p < 0.01). Subclinical
hypothyroidism also showed reduced eGFR, though to a
lesser extent (p < 0.05) (Table III). A strong inverse
correlation was observed between TSH levels and eGFR
(r=-0.62, p <0.001), indicating that higher TSH levels
(hypothyroidism) were associated with lower eGFR (Table
IV). Hypothyroid patients had significantly lower eGFR
levels compared to euthyroid patients (p<0.01),
emphasizing the adverse impact of hypothyroidism on
renal function (Table V). The prevalence of thyroid
dysfunction increased with advancing CKD stages,
reaching 45% in stages 45 (p<0.01) (Table VI). Patients
with thyroid dysfunction had a higher prevalence of
diabetes (65%) compared to euthyroid patients (55%, p <
0.05) (Table VII). Hypertension was common in both groups
but not significantly different. Thyroid dysfunction was
the strongest independent predictor of reduced eGFR (a =
-0.48, p <0.001), followed by hypertension and diabetes
(Table VIII).
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Table-1 Table-V
Demographic and Clinical Characteristics of the Study Subgroup Analysis of eGFR in Hypothyroid vs.
Population Euthyroid Patients
Variable Number Percentage Group Mean eGFR p-value
Mean age (years) 524+123 (mL/min/1.73 n’)
1 *
Male 47 549 Hypoth}./rmd 325+10.2 <0.01
Euthyroid 458+12.4 >0.05
Female 40 46%
Hypertension 6 750, *Statistically significant, *Statistically significant
Diabetes 52 60% Table-VI
CKD Stage 1-2 20 23% Association Between CKD Stages and Thyroid
CKD Stage 3 30 34% Dysfunction
CKD Stage 4-5 37 43% CKD Stage Thyroid Dysfunction p-value
(%0)
Stage 1-2 22% <0.05
Table-IT Stage 3 30% <0.05
Prevalence of Thyroid Dysfunction among Stage 4-5 45% <0.01*
CKD Patients *Statisticallv sienificant
Thyroid Status Number Percentage atistically signttican
Euthyroid 4 62% Table-VII
Hypothyroidism o) 25% Prevalence of Comorbidities in Patients with Thyroid
SH 9 10% Dysfunction
Hyperthyroidism 2 39, Comorbidity TD Euthyroid p-value
0, 0,
SH: Subclinical Hypothyroidism ] (%) (%)
Hypertension 78% 2% >0.05
Diabetes 65% 55% <0.05*

Table-I1T
Comparison of eGFR Across Thyroid Function Statuses
Thyroid Status Mean eGFR p-value
(mL/min/1.73 m?)
Euthyroid 45.8+12.4 -
Hypothyroidism 325+10.2 <0.01*
SH 382+11.5 <0.05
Hyperthyroidism 48.6+13.1 >0.05

SH: Subclinical Hypothyroidism, *Statistically significant

Table-IV
Correlation Between TSH Levels and eGFR
Parameter CC(r) p-value
TSH vs. eGFR -0.62 <0.001*

CC: Correlation Coefficient, *Statistically significant

64

TD: Thyroid Dysfunction, *Statistically significant

Table-VIII
Multivariate Analysis of Factors Influencing eGFR
Factor B-coefficient p-value
Thyroid Dysfunction -0.48 <0.001*
Hypertension -0.22 <0.05*
Diabetes -0.18 <0.05*
Age -0.12 >0.05

*Statistically significant

Discussion

This study highlights the significant association between
thyroid dysfunction and reduced estimated glomerular
filtration rate (¢GFR) in chronic kidney disease (CKD)
patients, with a particular focus on the Bangladeshi
population. The findings reveal that thyroid dysfunction
is prevalent in 38% of CKD patients, with hypothyroidism
being the most common abnormality (25%). This is
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consistent with previous studies that have reported a high
prevalence of thyroid dysfunction in CKD populations,
ranging from 10% to 50% %°. The strong inverse
correlation between TSH levels and eGFR (r=-0.62, p <
0.001) underscores the detrimental impact of
hypothyroidism on renal function, as evidenced by
significantly lower eGFR levels in hypothyroid patients
compared to euthyroid individuals (p <0.01) . The study
population had a mean age of 52.4 years, with a slight male
predominance (54%). Hypertension (75%) and diabetes
(60%) were the most common comorbidities, which aligns
with global trends where these conditions are major
contributors to CKD progression®!2. A significant
proportion of patients (43%) were in advanced CKD stages
(4-5), and the prevalence of thyroid dysfunction increased
with worsening CKD severity, reaching 45% in stages 4—
5 (p<0.01). This finding is consistent with the bidirectional
relationship between thyroid dysfunction and CKD, where
declining renal function exacerbates thyroid hormone
abnormalities, and vice versa!®13. Hypothyroid patients
exhibited significantly lower eGFR levels compared to
euthyroid patients (p < 0.01), emphasizing the adverse
impact of hypothyroidism on renal function. This is likely
due to reduced cardiac output, decreased renal plasma
flow, and impaired sodium reabsorption associated with
hypothyroidism #3. Subclinical hypothyroidism also
showed reduced eGFR, though to a lesser extent (p <0.05),
suggesting that even mild thyroid dysfunction can
negatively affect renal function. Patients with thyroid
dysfunction had a higher prevalence of diabetes (65%)
compared to euthyroid patients (55%, p < 0.05),
highlighting the interplay between endocrine disorders
and CKD. Hypertension, although common in both
groups, did not show a significant difference, possibly
due to its high prevalence in the general CKD
population!-'!, Multivariate analysis identified thyroid
dysfunction as the strongest independent predictor of
reduced eGFR (& = -0.48, p < 0.001), followed by
hypertension and diabetes. This underscores the
importance of routine thyroid function screening in CKD
patients to identify and manage thyroid dysfunction early,
potentially slowing CKD progression ®!3. The findings of
this study were consistent with previous research, which
has demonstrated a high prevalence of thyroid
dysfunction in CKD patients and its association with
reduced eGFR!>16, However, this study adds to the limited
data from South Asian populations, particularly
Bangladesh, where resource constraints often limit
comprehensive screening and management of
comorbidities in CKD patients.

Conclusion

Thyroid dysfunction, particularly hypothyroidism, is
prevalent in CKD patients and is strongly associated with
reduced eGFR. Routine screening for thyroid dysfunction
in CKD patients is essential for early detection and
management, which may help preserve renal function and
improve patient outcomes. Further large-scale studies are
recommended to explore the causal relationships and long-
term outcomes of thyroid dysfunction in CKD populations.

Limitations

This study has a small sample size (n = 87) and was cross-
sectional design, limiting causal inferences. The single-
center study may affect generalizability. Additionally, the
lack of longitudinal data prevents assessment of long-
term outcomes.

Recommendations

Routine screening for thyroid dysfunction should be
integrated into the management of CKD patients,
particularly in advanced stages. Early detection and
treatment of thyroid abnormalities may help preserve renal
function and improve outcomes. Further research is needed
to establish causal relationships and explore the benefits
of thyroid hormone replacement therapy in CKD
populations.
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Abstract

Antibiotics are critical for managing life-threatening infections, particularly in Intensive Care Units (ICUs),
where their overuse and misuse contribute to antimicrobial resistance (AMR). This cross-sectional study
investigated antibiotic prescription patterns in the ICU of Mugda Medical College, Bangladesh, focusing on
empirical use, antibiotic categories, and combination therapy. Data were collected retrospectively from 156
ICU patients using a structured questionnaire. Results found that 100% of antibiotic prescriptions were
empirical, with no culture-guided definitive therapy. Most patients (92 %) received antibiotics from the Access
and Watch groups, while 8% were treated with Reserve group antibiotics. Combination therapy was prevalent,
with 49.3% receiving two antibiotics and 29.5% receiving more than three. Infectious diseases (51.2%) and
non-communicable diseases (48.7%) were primary reasons for ICU admission, with 13.5% of patients having
both. The study highlights the challenges of empirical antibiotic use in resource-limited settings, including
diagnostic constraints and the risk of AMR. The findings underscore the need for precise microbial identification,
relevant antibiotic sensitivity testing (AST), antimicrobial stewardship programs (ASPs), improved diagnostic
infrastructure, and evidence-based interventions to optimize antibiotic use. Strengthening these areas is crucial
to reducing unnecessary antibiotic exposure, combating AMR, and improving patient outcomes in ICUs.
Proper identification of bacterial pathogens in ICU-admitted patients are utmost necessary for a standard
medical infection and prevention program (IPC).
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Introduction

Antibiotics are life-saving drugs that help treat severe
infections'. Intensive Care Units (ICUs) are among the
most frequently prescribed medicines to manage life-
threatening infections, especially in patients with
weakened immune systems?. If antibiotic treatment fails in
the ICU, it can unfortunately lead to patient death.
Worldwide, over 60% of patients in the ICU receive
antibiotics for serious infections®. Previous studies
indicated that the incidence rate of empiric antibiotic use
isnearly 50%". Research indicates that about 30% to 60%
of antibiotics prescribed in the ICU are unnecessary,
inappropriate, or not the best choice, which can weaken
patients further?.

The overuse and misuse of antibiotics have led to a
significant global health concern known as antimicrobial
resistance (AMR). This issue undermines the effectiveness
of essential medications and is recognized as a worldwide
public health crisis®. In low- and middle-income countries
(LMICs) like Bangladesh, the high burden of infectious
diseases is exacerbated by the lack of effective programs
to manage antibiotic use’. Intensive Care Units (ICUs) are
particularly vulnerable to antibiotic overuse due to the
high number of serious infections, invasive procedures,
and patients with weakened immune systems. Antibiotic
resistance has serious consequences, including more
extended hospital stays, higher healthcare costs, treatment
failures, and increased mortality rates. Intensive Care Units
(ICUs) are particularly at risk because they care for critically
ill patients with weakened immune systems®. The spread
of multidrug-resistant organisms (MDROs) is a significant
concern in these settings. Several factors contribute to
the problem, such as limited resources, inadequate
diagnostic facilities, and a lack of awareness among
healthcare providers and the public about the importance
of using antibiotics rationally * 10, Although some studies
have examined antibiotic resistance in Bangladesh, there
is a strong need for more focused research on how
antibiotics are prescribed in specific environments,
especially in ICUs, where antibiotic use tends to be more
intensive and complex 113,

Understanding antibiotic prescription patterns in ICUs is
crucial for identifying areas of improvement and
implementing targeted interventions to promote rational
antibiotic use. Previous studies have highlighted
significant variations in antibiotic prescribing practices
across different healthcare settings, often influenced by
guidelines, clinician experience, and resource availability!4-
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16 In Bangladesh, limited data exist on antibiotic utilization
in ICUs, particularly tertiary care settings, which serve as
referral centers for complicated and critically ill patients.
This knowledge gap underscores the need for research to
evaluate current prescribing practices and their alignment
with evidence-based guidelines for antibiotic use. This
study aimed to investigate antibiotic prescription patterns
at a tertiary care hospital in Bangladesh, focusing on
empirical use, antibiotic categories, and combination
therapy.

Methods

The study was conducted at Mugda Medical College
(MuMC), Dhaka, Bangladesh. The hospital has 500 beds
and offers all primary medical and surgical specialties and
subspecialties. Almost all of the modern diagnostic
facilities are available here. MuMC provides 24-hour
healthcare services to both in-patients and out-patients.

Study Population and Sampling

A retrospective cross-sectional study was conducted on
individuals who received treatment in the Intensive Care
Unit (ICU) during study duration (within one year). The
inclusion criteria for the study were (i) admission to MuMC,
(i) consent provided by the patient’s legal guardian, and
(iii) patients who received at least one antibiotic. Patients
with incomplete medical records or those discharged within
24 hours of admission were excluded. A systematic
sampling approach was used to ensure unbiased data
collection.

Data Collection Procedure and Survey Instrument

A structured, standardized, and self-administered
questionnaire was developed to collect data. The
questionnaire was designed based on an extensive
literature review and modified to align with the local social
context. It was pre-tested among twenty participants to
ensure clarity, relevance, and comprehensiveness.
Feedback from the pilot phase was used to refine the
questionnaire. Data collected during the pilot interviews
were excluded from the final dataset to maintain the
integrity of the study. The final questionnaire consisted
of three main sections: (i) Sociodemographic
characteristics, (ii) Primary reason for ICU admission, and
(iii) Antibiotic use history.

Statistical Analysis
Data were entered into the SPSS (Version 20) for statistical
analysis. Descriptive statistics (frequency, percentages,
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mean, and standard deviation) were used to summarize
sociodemographic characteristics, the primary reason for
ICU admission, and antibiotic use history.

Results
Demographic Characteristics

A total of 156 ICU patients were included in the study,
comprising 79 males (50.6%) and 77 females (49.4%). The
median age of the participants was 60 years (SD = 16.7),
with an age range of 20 to 100 years. Most patients (n = 83,
53.2%) were over 60, followed by those aged 50—59 (n =
32,20.5%)).

Patients in the age groups of 40—49 years and 2029 years
accounted for 15 (9.6%) and 16 (10%) cases, respectively,

while those aged 30-39 years comprised 10 (6%) of the
study population. (Table 1)

Table-1
Demographic characteristics of the participants.

Variables Frequency (%), N=156
Gender
Male 79 (50.6)
Female 77(49.4)
Age of the participants 60+16.7
Age Group (years)
20-29 15(9.6)
30-39 10(6.5)
4049 16(10.2)
50-59 32(20.5)
Over 60 83(53.2)
Duration of ICU Stay

Among the 156 patients, 99 (63.5%) stayed in the ICU for
1 to 5 days, around 40 (25.5%) stayed for 6 to 10 days, and
17 patients (11%) stayed for more than 10 days for
treatment. Of the 156 patients, only 2 died, and the rest
were cured after treatment. (Table 2)

Table-II
Duration of ICU stay in days

Duration of ICU stay (Days)  Frequency (%), N=156

1-5 99(63.5)
6-10 40(25.5)
More than 10 17(11)
Survival status

Death 2(1.3)
Survived 154 (98.7)

The primary reason for ICU admission

Among the 156 participants, infectious diseases were the
primary reason for ICU admission in 80 cases (51.2%).
Non-communicable diseases (NCDs) accounted for 76
admissions (48.7%). Additionally, 21 patients (13.5%) had
coexisting infectious and non-communicable diseases
contributing factors to their ICU admission. The primary
infectious diseases identified as reasons for ICU admission
included meningoencephalitis, dengue, aspiration
pneumonia, pneumonia, pneumoniae sepsis, ventilator-
associated pneumonia (VAP), hospital-acquired
pneumonia (HAP), sepsis/septic shock, encephalitis,
enteric fever, miliary TB, viral encephalitis, urosepsis,
hydronephrosis with urosepsis and pneumonia, hepatitis
B with pneumonia, sepsis with aspiration pneumonia and
encephalitis, septic abortion, cellulitis, dengue shock
syndrome, dengue with encephalitis, pneumonia with
meningitis, parapneumonic effusion, pleural effusion,
respiratory failure with pneumonia, sepsis/septic shock
with pneumonia, sepsis/septic shock with dengue, septic
shock with pneumonia, and suspected dengue fever with
acute kidney injury.

In contrast, non-communicable diseases include
cardiovascular events such as ischemic stroke, recurrent
ischemic stroke, acute myocardial infarction, and
cardioischemic shock, as well as complications like cardiac
arrest and acute pulmonary edema. Neurological
conditions, including uremic encephalopathy, acute
confusional state, acute subarachnoid hemorrhage, and
intracerebral hemorrhage, were also prominent.
Additionally, metabolic and endocrine disorders such as
diabetic ketoacidosis, hyponatremia, hypothyroidism, and
adrenal adenoma with parathyroids were observed. Renal
and hepatic dysfunctions, including acute renal failure,
chronic kidney disease, hepatic encephalopathy, and
hydronephrosis, were notable contributors. Respiratory
conditions such as acute exacerbations of COPD, acute
severe asthma, and ARDS (acute respiratory disease
syndrome) were also significant. Other critical conditions
included acute pancreatitis, acute hemorrhagic stroke, and
multiple organ dysfunction syndrome. Furthermore, cases
involving complications from surgical procedures, such
as extended pyelolithotomy due to left renal issues and
ureteroscopy with acute left ventricular failure, were
documented.

Pregnancy-related conditions, such as eclampsia and
pregnancy-induced hypertension, as well as oncological
cases like infiltrative prostate cancer and other cancers,
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were also among the reasons for ICU admission.
Miscellaneous conditions such as cholelithiasis, psoriasis,
and thrombocytopenia with pericardial effusion were
additionally noted. The non-communicable diseases
represented a diverse spectrum of critical illnesses
requiring intensive care management. (Table 3)

Table-I1T
Primary reasons for ICU admission

Primary reasons for Frequency (%), N=156

ICU admission

Infectious diseases 80 (51.3)
Non-communicable diseases (NCDs) 76 (48.7)
Co-existing infection 21 (13.5)

Antibiotic Uses History

The antibiotic treatment decisions for all admitted patients
were based entirely on empirical evidence. 100% of the
cases received antibiotics without prior testing for
definitive treatment, and none of the patient samples were
subjected to definitive antibiotic therapy testing. Of the
156 ICU patients, the majority (92%) received antibiotics
from the Access and Watch groups, while the remaining
8% were treated with Reserve group antibiotics.
Combination therapy was prevalent, with 49.3% (n="77)
of patients receiving two antibiotics, primarily for their
synergistic effects. Additionally, 29.5% (n=46) of patients
were treated with more than three antibiotics, whereas
monotherapy was the least common, administered to 21.2%
(n=33) of patients.

Among the access and watch group antibiotics include
antibiotics such as amoxicillin, amoxicillin clavulanate ,
and various generations of cephalosporins like cefazolin
(Ist generation), cefuroxime (2nd generation), and
ceftriaxone (3rd generation). Other examples in this group
are cefixime, cefpodoxime, cefalexin, doxycycline,
metronidazole, nitrofurantoin, and trimethoprim
sulfamethoxazole (cotrimoxazole. The Watch Group
Antibiotics includes antibiotics such as amikacin,
azithromycin, cefepime (4th generation cephalosporin),
ceftazidime (3rd generation cephalosporin), and advanced
combinations like ceftazidime-avibactam (Avycet) and
ceftolozane-tazobactam (Zerbaxa). Due to their association
with emerging resistance, fluoroquinolones, such as
ciprofloxacin and levofloxacin, are also part of this category.
Other notable antibiotics in the Watch Group include
clarithromycin, clindamycin, meropenem (a carbapenem),
piperacillin-tazobactam (e.g., Tazocin, Tazobactum),
vancomycin (a glycopeptide), and tigecycline. (Table 4)
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Table-IV
Antibiotic uses history

Antibiotic uses history Frequency (%), N=156

The decision of antibiotic uses

Empirical approach 156(100)
Definitive approach 0
Antibiotic doses

Single antibiotic 33(21.1)
Double antibiotics 77(49.3)
More than two 46(29.48)
Antibiotic Category

Access group 89(57)
Watch group 54(34.6)
Reserve group 13(8.4)

Discussion

The prominent findings of this study provide crucial
insights into antibiotic prescription patterns in the
Intensive Care Unit (ICU) of a government medical college
in Bangladesh, revealing the predominance use of empirical
antibiotics, with a widespread use of combination antibiotic
therapy, and the significant reliance on Access and Watch
group antibiotics.

One of the most critical findings of this study is the
universal use of empirical antibiotic therapy, with none of
the patients receiving definitive, culture-guided treatment.
Empirical uses of antibiotics create significant pressure
on the kidney for drug metabolism, which can be minimized
by using target-specific antibiotics by providing definitive
treatment!7-1%. This finding aligns with previous studies
in low- and middle income countries (LMICs), where
empirical antibiotic use in ICUs is reported to range
between 50% and 80%2%2!. Lack of fast and thorough
diagnostic facilities, such as microbiology labs that can
quickly identify pathogens and screen for susceptibility,
may make empirical prescribing more common.

According to the World Health Organization (WHO),
antibiotics can be classified into three divisions- Access,
Watch, and Reserve?2. Our study found that just 8% of
patients received antibiotics from the Reserve group, but
the majority (92%) received medicines from the Access
and Watch groups. This distribution includes global
recommendations that support the preferred consumption
of Access group antibiotics for common diseases while
saving Watch and Reserve group medicine for more
serious or resistant cases?>?*. However, the high use of
Watch group antibiotics, such as meropenem, piperacillin-
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tazobactam, and vancomycin, indicates a reliance on
broader-spectrum agents, likely driven by the severity of
infections and the empirical nature of treatment. While
this approach may be justified in critically ill patients, it
also highlights the risk of escalating resistance to these
crucial antibiotics. Since reserve group antibiotics are only
used for highly resistant illnesses and should be
administered sparingly to maintain their effectiveness, their
restricted use is encouraging?>. However, due to the lack
of conclusive testing, it is challenging to determine
whether their use was always appropriate.

Combination therapy was widely practiced in this study,
with nearly half of the patients (49.3%) receiving two
antibiotics and 29.5% receiving more than three antibiotics.
This practice is often employed to achieve synergistic
effects, broaden antimicrobial coverage, and prevent the
emergence of resistance, which coincides with previous
results?®?7. However, the overuse of combination therapy,
particularly in the absence of definitive testing, can lead
to unnecessary antibiotic exposure and increased side
effects. The high prevalence of combination therapy in
this study reflects the complexity of infections in ICU
patients, many of whom present with severe or
polymicrobial infections. Antimicrobial stewardship
programs (ASPs) are necessary for optimizing the practical
application of antibiotics. However, the absence of
microbiological proof doubts the suitability of this area.

The study also found that patients admitted to the ICU
face a dual challenge from infectious diseases and non-
communicable diseases (NCDs). Infectious diseases
account for 51.2% of these admissions, while NCDs
comprise 48.7%. Additionally, 13.5% of patients have both
types of conditions. In Bangladesh, common infectious
diseases include pneumonia, sepsis, dengue, typhoid,
malaria, meningoencephalitis, and so on, highlighting their
prevalence in the country?%2%, On the other hand, the rise
of NCDs, such as heart issues, neurological disorders,
and metabolic diseases, points to new healthcare
challenges in low- and middleincome countries>%39,
Managing cases where infectious diseases and NCDs
coexist can be complex. It often requires a team of
specialists and can increase the risks of adverse health
outcomes. This dual burden also affects how antibiotics
are used since patients with NCDs might be more prone to
infections and may need broader-spectrum antibiotics.

This study has several strengths; mainly, it focuses on an
ICU that serves as a referral center for complex and
critically ill patients. Using a structured questionnaire and
a systematic sampling approach improves the reliability
and generalizability of the findings. However, the study
also has some limitations. Its retrospective design may

have introduced biases in how data were collected, and
the absence of microbiological data makes it difficult to
evaluate the appropriateness of antibiotic prescriptions.
Furthermore, because the study was conducted at a single
center, the findings may not apply to other settings.

Conclusion

In consolidation, this study provides important insights
into the complex antibiotic prescribing practices in the
ICU of a government medical college in Bangladesh. The
heavy reliance on empirical therapy, the high use of Watch
group antibiotics, and the common practice of combination
therapy highlight the significant challenges of treating
critically ill patients in resource-limited settings. Strong
antimicrobial stewardship programs (ASPs) must also be
put in place. These initiatives can lessen needless
prescriptions, encourage accurate antibiotic usage, and
aid in the fight against the emergence of antibiotic
resistance. The study’s findings have significant
ramifications for healthcare policy and practice,
emphasizing the necessity of quick action to strengthen
diagnostic capabilities, integrate care models for multiple
disease burdens, employ efficient ASPs, and prioritize
additional research to tackle the growing threat of
antimicrobial resistance and to improve healthcare for
patients in critical settings.
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The Burden of Klebsiella Pneumoniae Growth in Urinary

Tract Infections in Patients with Chronic Kidney Disease
Arjumand M!, Huda MN2, Islam SMU3, Chowdhury MSH#, Hasan R%, Kamal RB, Rahman MF’, Alam MR8,

Chowdhury HUR?, Uddin MZ1?

Abstract:

Background : Urinary tract infections (UTI) is common morbidity in patients with chronic kidney disease
(CKD) .Though Escherichia coli is yet most prevalent isolates in UTIs but now a days Klebsiella pneumoniae
(K. Pneumoniae ) infections are a significant concern among CKD population, particularly due to increasing
multidrug resistance (MDR). This study aimed to analyze the frequency, antimicrobial susceptibility and
resistance trends of urinary Klebsiella isolates in CKD patients. Methods: A total of 115 CKD patients were
evaluated for UTI from January 2017 to January 2018. Among them, the prevalence of UTI a and causative
organisms were investigated. A retrospective cross-sectional analysis was conducted on 115 cases of UTIs
infected with K. Pneumoniae, with data on patient demographics, CKD stage distribution, and antibiotic
susceptibility patterns in patients attending Nephrology ward of Chittagong Medical College hospital, a
tertiary level hospital. Data were collected using a case record form and entered into SPSS 23. Chi-square test
for categorical variables and t-test for continuous variables were used.

Results: Among 115 of CKD patients, the prevalence of UTI was 68% and K. pneumoniae was isolated in
18.3% (n=115) cases. Total 115 cases infected with K. Pneumoniae were evaluated in this study. The study
showed that female was predominant (76.5%) with observed highest infection rates in patients aged 31-40
years (29.6%). Among them 22% UTIs was asymptomatic and infection frequency was observed more with
CKD progression. K. pneumoniae were found to be most sensitive to Carbapenem, Colistin and Amikacin
(89.7%, 100%, 71.1% susceptible) and highest resistance was observed for commonly used antibiotics Cefixime,
Ceftriaxone, Ciprofloxacin, Trimethoprim-Sulfamethoxazole (87.2%,76.5%,54.3%70.8%). Prevalence of
MDR was 68.7%. Conclusion: UTI with K. pneumoniae in patients with CKD is the second cause of urinary
infection. Which may be even asymptomatic and more prevalent in advanced CKD . It is notable that due to
multiple drug resistance in CKD, this isolates need urgent intervention in antimicrobial stewardship.

Keywords: Klebsiella pnemoniae; Urinary tract infection; Chronic Kidney Disease; Antibiotic Sensitivity.
MDR

Introduction:

Klebsiella spp. is a leading cause of healthcare-associated
infections, with CKD patients being particularly vulnerable
due to weakened immunity, frequent hospital visits, and
recurrent antibiotic exposure 2. Previous studies have

demonstrated that Klebsiella exhibits high resistance to
cephalosporins and fluoroquinolones, posing significant
treatment challenges. The rise of extended-spectrum beta-
lactamase (ESBL) and carbapenem-resistant Klebsiclla
(CRK) strains further complicates management. Given the
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limited therapeutic options available, a thorough
understanding of resistance patterns is critical in
optimizing treatment strategy.

CKD patients are more susceptible to infections due to
impaired immunity.Antibiotic resistance in Klebsiella spp.
has been increasing, reducing treatment effectiveness? .
But the pattern of UTIs esp. K. Pnemoniae in CKD patients
are less studied. Identifying resistance patterns in CKD
patients will aid in selecting appropriate empirical
therapy.Understanding the distribution of infections
across different CKD stages can help in targeted
interventions. The study was aimed to determine the
prevalence of K. Pneumoniae infections among CKD
patients,to evaluate the antibiotic resistance and
susceptibility patterns and to analyze the distribution of
infections across different CKD stages and to assess the
frequency of MDR isolates in the study population.

Methods

This cross-sectional study was conducted by reviewing
the records for all patients of CKD admitted to Nephrology
ward over the period from 1 January 2017 to 31 January
2018. The patients having CKD and fulfilled the inclusion
criteria; adult CKD patients aged e” 18 years, irrespective
of sex with or without dialysis were included consecutively.
They were selected irrespective of symptoms of UTL. CKD
patients with pyuria with history of getting antibiotic for
more than 48 hours before admission or with anuria (as
urine for collection was not available) were excluded. A
pre-formed standard case record form was used for data
collection. All of the medical records of the patients were
reviewed and determined the stage of CKD. Examination
and culture of urine: Urine samples were tested by using
multiple reagent strips and microscopic urinalysis. All
samples were inoculated on Blood agar and Mac-Conkey
agar by the semi-quantatitive culture technique using a
standard wire loop and incubated at 37°C for 24-48 hours
in an incubator. The approximate number of colonies and
the number of bacteria was counted. Bacteriuria was
defined as micro-organisms growth of ¢”10° CFU/ml
.Asymptomatic bacteriuria (ASBU) was defined as the
presence of at least 10° colony-forming units (CFU/ml) of
1 or 2 bacterial species in clean-voided midstream urine
sample from an individual without symptoms of a UTI.

The isolated organisms were identified by standard
biochemical method which involves morphological
appearance of the colonies, staining reactions and
biochemical properties . Antimicrobial susceptibility of
isolates was tested by Kirby-Bauer disk diffusion method
using Mueller-Hinton agar. Results were read according
to the National Committee for Clinical Laboratory
Standards guidelines (NCCLS)®7. CKD is defined as
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“Either kidney damage or GFR of less than 60mL/min/1.73
M2 of body surface area lasting for long than 3 months”
.We determined the stages of CKD based on the GFR
(Glomerular Filtration Rate) estimate which is calculated
from serum creatinine according to the KDOQI guidelines
(National Kidney Foundation’s Kidney Disease Outcomes
Quality Initiative):® MDR was defined as resistance to
three or more antibiotic classes.

Ethical Committee approval (Memo No. CMC/PG/2017/
315) was duly obtained from the Institutional Review Board
of Chittagong Medical College Hospital, Chattogram prior
commencement of the study.

Data were collected by interview & recording reports of
laboratory investigations. All the collected data were
checked and verified. The data were compiled, analyzed
and then tabulated according to key variables. The data
were entered into computer statistical analysis of the results
and analyzed by using qualified windows based computer
(SPSS for windows 20, SPSS in C Chicago, (IL,USA). All
data were evaluated by using necessary statistical
methods-Chi-square test for categorical variables and t-
test for continuous variables. The results were presented
in tables and figures. Mean for numerical variables and
percentage for categorical variables was used as statistical
term in this study. Statistical significance was set at P<0.05
and confidence interval was set at 95% level.

Results

Total 115 of CKD patients were studied for UTI and the
prevalence of UTI with K. pneumoniae was18.3% (n=115)
among all cases of UTIs (68% of total study subjects) next to
E.coli .One fifteen (115) cases infected with K. Pneumoniae
were evaluated in this study. The study showed female
predominance (76.5%) with observed highest infection rates
in patients aged 31-40 years (29.6%) (Table-I). Among them,
22.6% UTIs was asymptomatic and infection frequency was
observed more in advanced stages of CKD (Table II) . K.
pneumoniae were found to be most sensitive to Carbapenem,
Colistin and Amikacin (89.7%, 100%, 71.1% susceptible) and
highest resistance was observed for commonly used
antibiotics Cefixime, Cefiriaxone , Ciprofloxacin, Trimethoprim-
Sulfamethoxazole (87.2%,76.5%,54.3%70.8%) (Table IIT). The
prevalence of MDR was 68.7%.

Table 11 illustrates highest resistance was for commonly
used antibiotics; Amoxicillin -clavulanic acid, Cefixime,
Ceftriaxone, Ciprofloxacin, Trimethoprim-Sulfamethoxazole.
Most effective antibiotics were Colistin, Meropenem,
Amikacin

Among all patients infected with K. pneumoniae, 68.7%
of isolates were found Multidrug resistant, exhibited
resistance to three or more antibiotic classes.
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Table-1
Age and sex distribution of K. Pneumoniae growth among the study population (n=115)
Age category, in years Sex of the patient Total
Female Male
N % n % n %
21-30 11 125 2 74 13 11.30
3140 29 329 5 1851 # 29.6
41-50 18 2045 9 3333 27 235
51-60 17 1931 7 259 24 209
61-70 7 79 4 14.81 11 9.56
>70 6 6.8 0 0 6 521
Total 88 76.5 27 235 115 100

Table 1 shows among 115 CKD patients, female was predominant with highest infection rates were in patients aged 31-
40 years.

Table-IT
Distribution of Klebsiella Growth According to stages of CKD

Stages of CKD Symptomatic patient (n=89) Asymptomatic patient (n=26) P value

N % n %
Stage-3N=1 1 0.89 0 0
Stage-4N=23 17 739 6 26.1 0.78
Stage-SN=91 71 78.0 20 220
Total(n=115) Total=89 774 Total=26 226

Table shows the frequency of asymptomatic infection with Klebsiella was about 23% which was significant (P<0.05
which was not shown) but Chi-square test indicating no significant difference in infection distribution across CKD
stages. And frequecy of infection was increased with advanced stages of CKD.
Table Il
Antibiotic Sensitivity and Resistance Patterns to klebsiella growth

Antibiotic classes Antibiotic used Isolates Resistan tSusceptible Intermediate
™) N (%) N (%) N (%)
Beta-lactam+ Beta Amoxicillin 114 113(99%) 1(1%) 0
lacatamase inhibitors Oxacillin 7 4(57%) 3(43%) 0
Pipercillin Tazobact 4 0 4(100%) 0
Amoxicillint Clavulanic Acid 114 83(72.8%) 20(17.5%) 11(9.6%)
(Moxacluv)
Cephalosporins Cefuroxime 96 76(79.16%) 14(14.58%) 6(6.25%)
Cefixime 94 82(87.23%) 11(11.7%) 1(1.06%)
Ceftazidime 110 54(50%) 42(38%) 14(12%)
Ceftriaxone 115 88(76.5%) 27(23.5%) 0
Carbapenem Meropenem 107 11(10.28%) 96(89.71%) 0
Quinolones Nalidixic Acid 35 20(57.14%) 13(37.14%) 2(5.71%)
Ciprofloxacin 114 62(54.38%) 48(42.10%) 8(7.01%)
Levofloxacin 100 46(46%) 45(45%) 9(9%)
Amainglycoside Gentamycin 104 48(46.15%) 56(53.84%) 4(3.84%)
Amikacin 104 18(17.30%) 74(71.15%) 12(11.53%)
Polymyxin Colistin 5 0 5(100%) 0
Folate pathway inhibitor =~ Trymethoprin-Sulfamethoxale 113 80(70.79%) 26(23%) 7(6.19%)
Nitrofurans Nitrofurantion 108 41(37.96%) 42(38.88%) 25(23.74%)
Macrolide Azithromycin 92 62(67.39%) 27(29.34%) 3(3.26%)
Glycylcline Doxycline 90 62(68.8%) 17(18.88%) 11(12.88%)
Phenicols Chloramphenicol 61 33(54.09%) 24(39.34%) 4(6.55%)
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Discussion

CKD patients are particularly susceptible to infections
due to immune dysfunction, frequent hospitalizations, and
repeated exposure to antibiotics and studies found
K.pneumonie prevalence next to E. coli causing UTI in
studies done by Patel et al.and others **3 which is in
agreement with our findings.

We observed that 76.5% of Klebsiella infections occurred
in female patients, which might be attributed to higher
susceptibility to UTIs in women, a known risk factor for
bacterial growth in CKD in line with study by Kumar &
Gupta 0. Studies have shown that hormonal factors and
shorter urethral anatomy contribute to increased bacterial
colonization in females®!!.

Our study found that stage 4 and stage 5 CKD patients
had the highest rates of Klebsiella infections, which aligns
with existing research indicating that advanced CKD stages
correlate with increased infection risk found!2.

As CKD stages advances towards ESRD, immune
response become more blunted and results in
asymptomatic UTI>!3. This was evident in our study which
revealed 23 % UTI was asymptomatic.

The resistance patterns observed in this study indicate
that a-lactams (99%), cephalosporins (76.5-87.2%), and
fluoroquinolones (54.3%) exhibit high resistance, making
them ineffective first-line treatment options. The rise in a-
lactamase-producing Klebsiella strains has rendered
amoxicillin and clavulanic acid-based therapies largely
ineffective'. Carbapenems, particularly meropenem,
showed relatively lower resistance (10.28%), indicating
that it remains an option for severe infections. However,
carbapenem-resistant Klebsiella (CRK) is an emerging
threat, and reliance on meropenem alone is not a
sustainable solution in study by Falcone et al 3. Colistin
was the only antibiotic with 100% susceptibility, but its
use is limited due to nephrotoxicity risks, especially in
CKD patients!3-13-16,

Given the high resistance levels, empirical antibiotic
therapy should be guided by local antibiograms. It was
evident that the use of combination therapy, such as
meropenem plus amikacin, might improve treatment
outcomes?. Additionally, our study commanded frequent
monitoring for emerging carbapenem-resistant strains is
essential to prevent treatment failures supported by
others!”.

The findings of this study highlight a high prevalence of
multidrug-resistant (MDR) Klebsiella infections among

76

chronic kidney disease (CKD) patients. Our data showed
that 68.7% of the total isolates exhibited MDR
characteristics, meaning they were resistant to at least
three different antibiotic classes. This raises serious
concerns regarding the effectiveness of standard
antimicrobial therapy. This is supported by other
studies- 1518,

Limitations
There were small sample for subgroups of CKD which
might distort the result of statistical analysis.

Conclusion

Urinary tract infection with K. pneumoniae in patients
with CKD is the second most common organism of urinary
infection. Which may be even asymptomatic and more
prevalent in advanced CKD. It is notable that due to
multiple drug resistance in CKD, these isolates need urgent
intervention in antimicrobial stewardship.
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CASE REPORT

Asymptomatic Emphysematous Pyelonephritis in a Diabetic
Patient: A Case Report

Mabhin T!, Haque WMM?

Abstract

Emphysematous pyelonephritis (EPN) is rare and severe form of pyelonephritis usually presenting with typical
sign and symptoms of acute pyelonephritis. In even rarer instance it can present without significant symptoms.
In this report, we discuss a rare case of emphysematous pyelonephritis presenting without classical sign-
symptoms. A 59-year-old diabetic lady came with the complaints of anorexia, generalized weakness and
uncontrolled blood glucose. During routine evaluation urine microscopy showed plenty of pus cells. To
further investigate the cause of pyuria renal ultrasound was done which revealed features of emphysematous
pyelonephritis in left kidney which was further confirmed by CT scan of kidneys. Patient was treated with

broad spectrum antibiotic and she improved.

Keywords: Emphysematous pyelonephritis, Diabetes mellitus, Asymptomatic

Introduction

Emphysematous pyelonephritis (EPN) is a spectrum of
disease which can be a potentially life-threatening
condition with significant morbidity. It usually presents
with features similar to acute pyelonephritis including fever,
chills, loin pain. EPN is a rare condition. In a typical busy
urologic department in the USA only 1-2 cases are
encountered every year; however, the frequency of reports
from developing nations suggests that this may be a
reflection of access to health care and health education.!
In this even rarer incidence, it was diagnosed in a patient
presenting with only uncontrolled diabetes without any
significant symptom of infection.

Case Report

A 59-year-old lady presented with generalized weakness
and loss of appetite for one and a half months. She is
diabetic for last 20 years and hypertensive for last 15 years.
Previously her diabetes was controlled with insulin but
recently it had become uncontrolled. She had occasional
complain of urge incontinence for last 1 year, but for last 1
month her symptom became more severe. She had no

history of fever, loin pain or dysuria. On examination pulse
was 88 beats/min, BP-140/80, temperature normal,
abdominal examination normal. There were features of
peripheral neuropathy in both lower limbs.

Initial investigations revealed uncontrolled blood
glucose, renal function was normal (Table-1). But as
urine R/M/E showed plenty of pus cells; markers of
sepsis, urine for culture and sensitivity and ultrasound
of kidneys were advised. Ultrasound showed swollen
left kidney with multiple echogenic foci within renal
parenchyma suggestive of emphysematous change. CT
scan of kidneys was done for better evaluation of extent
of involvement which showed features of class-2
emphysematous pyelonephritis according to Huang-
Tseng classification system (figure-1). Urine culture
revealed growth of E.coli. Inj. Meropenem was started
according to culture report. As patient was clinically
stable and her blood glucose was controlled with
adjusted insulin dose, she was discharged after
completion of antibiotic course. She was stable
throughout hospital stay.
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Table-1
Initial biochemical investigations and imaging
Investigation Results
CBC Hb % - 11 g/dl, WBC —8810/cmm ,Neutrophil-61.9%,Lymph- 31.8%, Platelet- 2,60,000/cmm,
CRP 7.3 mg/L (normal range <6.0)
Procalcitonin <0.05mg/L

Renal function test
Blood glucose
Urine R/M/E

Urine C/S

USG abdomen

CT scan of KUB

S.Na - 140 mmol/l,K - 4.4 mmol/1,CI - 100 mmol/I,HCO; - 27 mmol/l, creatinine-0.9 mg/dl

HBAI1C- 11%, fasting blood glucose- 18.4 mg/dl

P.C- plenty, RBC-0-2/HPF, protein-3+

Growth of E. coli

Features of pyelonephritis with emphysematous change in left kidney

Multiple hypodense area in left kidney indicating air (feature of emphysematous pyelonephritis)

[
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Figure-1: CT scan of KUB showing multiple hypodense area indicating air in left kidney
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Discussion

Emphysematous urinary tract infection is a rare spectrum
of disease which can potentially run a fulminant course
ending in severe morbidity or even mortality. It can
manifest as cystitis, pyelitis or pyelonephritis which need
to be distinguished carefully as they carry different
implication in treatment options and prognosis. Usual
presentation of emphysematous pyelonephritis is similar
to those of pyelonephritis, including fever, chills, loin pain.
In our case, this rare condition was incidentally diagnosed
during a routine ultrasound done after getting pyuria in
urine microscopy in a patient presenting with vague
symptoms; and it was subsequently confirmed with non-
contrast CT of kidneys.

The organisms causing emphysematous pyelonephritis
are mainly Escherichia coli (69% cases) and Klebsiella
pneumoniae (29% cases). The main modality of
investigation is CT scan of kidneys.
classification system can be used to determine treatment
and prognosis of EPN.? This classification mainly depend
on radiological findings. Multiple studies have recognized
that the most common risk factor for EPN is diabetes
mellitus (upto 96%)37°. Some reports show female
predominance.¢

Huang-Tseng

The mainstay of treatment of EPN depends on clinical
scenario. Even with immediate management, mortality rate
can be up to 25%.> Treatment options include intravenous
antibiotics, control of blood glucose and maintenance of
hemodynamic stability, surgical procedure ranging from
minimally invasive procedure to relieve obstruction to
nephrectomy may be needed in fulminant cases.® The few
case reports published on EPN cases with no or vague
symptoms treatment modalities included intravenous
antibiotics and minimally invasive procedure e.g
percutaneous nephrostomy, removal of obstruction with
D-J stenting. "8 All these cases had resolution of infection
on follow up. In our case, As the patient had no significant
symptoms, we managed the patient with antibiotic without
any invasive urological procedure and continued
monitoring and she improved. Given its rarity, the nature
of asymptomatic pyelonephritis is yet to be established.
The best course seems to be prompt treatment of both the
infection and to prevent disease progression.

Conclusion

EPN is an uncommon but life-threatening condition and in
even rarer cases patients can be asymptomatic. Mortality
rate is reported up to 25%. So, early diagnosis and treatment
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is imperative. Conservative treatment with antibiotics with
or without minimal invasive procedures in asymptomatic
cases have shown favorable outcome in the few reported
incidences. We need further research which focus on
reviewing the cases in current database to develop
evidence based diagnostic and treatment protocols for
these patients.
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CASE REPORT

Immunoglobulin A (IgA) Nephropathy with
Non-cirrhotic Portal Hypertension

Mukerrama SM!, Rasid MAZ, Khan MAR3, Faisal ARM 4, Ferdous N5,
Shamsuzzaman SM ¢, Chowdhury MFH”

Abstract:

Hepatic-associated immunoglobulin A (IgA) nephropathy is a relatively common condition that occurs in

adults with liver cirrhosis and portal hypertension, though clinically evident nephrotic syndrome is very

uncommon. We report a case of a 14-year-old young boy with non-cirrhotic portal hypertension who developed

IgA nephropathy and nephrotic syndrome. Renal biopsy was consistent with 1gA nephropathy. Upper GI
endoscopy showed grade-11 esophageal varices. CT portal venography revealed features of portal hypertension
and evidence of portal venous thrombus. After initiation of prednisolone followed by tacrolimus and ramipril,

a gradual decrease of proteinuria and hematuria was noted. Propranolol was introduced to reduce portal

pressure and and oral anticoagulant was given to treat portal venous thrombosis.

Keywords: 1gA nephropathy, Liver cirrhosis, Nephrotic syndrome, Portal hypertension

Introduction:

Hepatic-associated immunoglobulin A nephropathy
(IgAN) is a clinically silent condition. Majority of the
patients usually present with microscopic hematuria,
proteinuria, and, in some cases, mild renal impairment!.
Impaired hepatic clearance of circulating IgA immune
complexes and subsequent deposition in renal glomeruli
might play a principal role in the pathogenesis of liver
cirrhosis associated IgA nephropathy. The
histopathological characteristic of this disease is
glomerular deposits of IgA and less amount of other
immunoglobulins and C3. This hepatic-associated IgAN
is considered the most common form of secondary IgAN,
and it shares many features with the primary [gAN?. Herein,
we report the case of a patient with IgA Nephropathy with
Non-cirrhotic Portal Hypertension.

Casereport:

A 14-year-old young boy, normotensive, non-diabetic
without any history of prior kidney disease presented
with generalized swelling for 8 months. He also
complained of occasional high colored urine for the same
duration, which was also frothy. It was not associated
with any reduction in urine volume, burning sensation,
frequency or urgency. The patient had no history of
jaundice, blood transfusion or use of hepatotoxic or
nephrotoxic medications. There were no history of any
neonatal sepsis or umbilical cord infection. The parents
are not consanguineous and there was no family history
of liver or renal diseases. The physical examination
revealed that his vital signs were normal; however, he
had puffy face, pallor, leukonychia, bilateral pedal
oedema, splenomegaly and ascites.
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Laboratory investigations at presentation showed the
following: hemoglobin 9.8 g/dl, platelets 70 x 10° /I, normal
prothrombin time and activated partial thromboplastin time
(APTT), normal serum bilirubin (0.58 mg/dl), normal serum
aspartate aminotransferase (31 IU/l) and alanine
aminotransferase (27 IU/1), normal alkaline phosphatase
(172 TU/N), low albumin (27 g/1), and normal serum creatinine
(0.73 mg/dl). Serum C3 and C4 levels were within normal
limit. The urine examination showed proteinuria (4+),
hematuria (red blood cell count: 15-20 per high power field)
and red blood cell casts. 24 hours urinary total protein
was 7.84 gm/day (Urinary total volume- 1,100 ml).

ENXDOSCOPIC

PROCEDURE

Upper gastrointestinal endoscopy showed grade-II
esophageal varices (figure: 1). USG of whole abdomen
showed liver echotexture was normal, moderate
splenomegaly with mildly dilated splenic vein without any
portal venous thrombus, bilateral early renal parenchymal
disease, mild to moderate ascites and right sided mild
pleural effusion. CT portal venography showed features
of portal hypertension and evidence of portal venous
thrombus, also suggestive of chronic parenchymal liver
disease as evident by hypertrophy of caudate lobe and
widening of GB fossa, mildly dilated CBD. The chest X-
ray and echocardiography reports were normal.

REPORT

Procedure : UPPER G. |. TRACT ENDOSCOPY

Indication : Poral HTN

Medication : Nil

FINDINGS :
= ODesophagus:-

Shows single column of grade Il vanx at lower parl of oesophagus.

« Stomach:-

The mucosa of the cardia, fundus, bedy and antrum appear normal,

No gastric vanx is seen.

+ Duodenum;-

The bulb, post-bulbar area and second part appear normal,

* Biopsy.- Not taken

COMMENTS :

Oesophageal varix (Grade II).

Figure 1: Endoscopic report shows oesophageal varices (Grade II)
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Ascitic fluid study revealed, total leucocytes 250/cmm,
lymphocytes 98%, protein 2 gm/dl, Serum Ascitic Fluid
Gradient (SAAG) was 1.90 gm/dl suggestive of portal
hypertension. Additional investigations revealed that
serum copper, iron, lactate dehydrogenase and
homocysteine levels were normal. Serum ceruloplasmin
level was reduced (150mg/L). The urinary copper study
was normal, as well as an eye examination for Kayser—
Fleischer ring was yielded normal findings. In contrast,
viral hepatitis screen for hepatitis B surface antigen,
hepatitis A and C antibodies were negative. Serum
antinuclear antibody (ANA), cytoplasmic and peri-
nucleolar antineutrophil cytoplasmic antibody (cANCA,
PANCA) were negative. Fibro scan of liver showed liver
stiffness: FO-F1 and liver steatosis: SO. The liver biopsy
showed liver tissue with preserved lobular architecture,
hepatic plates are normal in thickness and no significant
change.

Then renal biopsy was done, which showed mesangial
expansion and hypercellularity, glomerular basement
membrane appeared normal. Immunofluorescence analysis
revealed granular mesangial deposits predominantly of
IgA (2+),and Clq (1+), Lambda (2+) and Kappa (trace). No
IgM, IgG or C3 deposits were seen (figure: 2). These
features were consistent with IgA nephropathy.

Bone marrow examination revealed features of hypercellular
marrow with megakaryocytic dysplasia.

Figure- 2: Histopathological image of renal tissue

We started oral prednisolone (1mg/kg body-weight) along
with propranolol, spironolactone, apixaban and ramipril.
After 16 weeks of steroid treatment, urinary protein
excretion decreased to 0.95 gram/day. Then steroid dose
was tapered while tacrolimus (0.05 mg/kg body-weight)
was initiated. The patient came for follow-up after 1-month,
urinary protein excretion decreased to normal range

(0.18gm/day) and disappearance of hematuria; ascites and
oedema also gradually resolved. Tacrolimus trough level
was 9.1 ng/ml. Patient was regularly followed up for next
lyear and his condition remained stable.

Discussion:

IgA nephropathy is an important cause of end stage kidney
disease and may be primary or secondary to other
conditions including hepatobiliary disorders>. It is
commonly reported in adult patients with liver cirrhosis
and portal hypertension*. It has also been found in patients
with chronic hepatitis due to various causes and in non-

cirrhotic portal hypertension”.

The majority of IgA synthesis in human is mucosal,
predominantly polymeric (pIgA) with two isotypes, IgA1
and IgA2. Normally, little mucosal pIgA reaches the
circulation®. PIgA2 is mainly eliminated through the hepatic
asialoglycoprotein receptor (ASGR). Only a small
percentage of pIgAL is cleared through this pathway, which
explains the higher proportion of circulating IgA2 in chronic
liver disease’. Kupffer cells participate in the removal of
IgA expressing specific Fc receptors.

The pathogenesis of hepatic-associated IgAN is not fully
understood. The abnormal clearance of the circulating
immune complexes by hepatic Kupffer cells may allow them
to access the systemic circulation with subsequent
deposition in the kidney. Shunting of the portal venous
blood to the systemic circulation by passing the liver may
increase the renal IgA deposition. Therefore, reduction in
the portal pressure is expected to increase the hepatic
processing of circulating IgA immune complex®.

Although the cirrhosis associated IgAN is often
asymptomatic, mostly patients present with microscopic
hematuria and proteinuria, and rarely gross hematuria.
Proteinuria into the nephrotic range, as seen in our present
case, has been reported in between 1-6% and 14% of
patients with cirrhosis®. The disease usually remains mild
and rarely progresses to end stage kidney disease. No
correlation was found between the severity of liver failure
and the extent of the glomerular disease.

Some authors reported an improvement of IgAN with the
control of associated portal hypertension. Kalambokis et
al. have reported a case of a 34-year-old man with
cryptogenic liver cirrhosis and portal hypertension with
proteinuria and hematuria'?. The control of portal pressure
with propranolol lead to the improvement of nephrotic
syndrome. In another patient with non-cirrhotic portal
hypertension associated with IgAN, Babbs et al. described
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the disappearance of proteinuria and hematuria following
splenectomy and resection of a large splenic artery
aneurysm>. Moreover, in a case of [gAN induced nephrotic
syndrome with non-cirrhotic portal hypertension,
portacaval anastomosis decreased portal pressure causing

proteinuria and hematuria to disappear!!.

Our case report shows that, I[gAN, histologically identical
to that seen in cirrhosis, may occur with non-cirrhotic
portal hypertension and a morphologically normal liver.
The striking remission of the nephrotic syndrome and
haematuria after treatment with steroid followed by
tacrolimus and ramipril was an important feature of our
case. Propranolol played a key role in decreasing the portal
pressure, and apixaban was given for the management of
portal venous thrombosis.

Conclusion

In conclusion, we have demonstrated a case of [gAN with
non-cirrhotic portal hypertension. After initiation of
prednisolone followed by tacrolimus and ramipril, a gradual
decrease of proteinuria and hematuria was noted. Further
studies are recommended to assess if the severity of portal
hypertension is related to the magnitude of renal IgA
deposition.

References:
1. Newell GC. Cirrhotic glomerulonephritis: incidence,

morphology, clinical features, and pathogenesis. American
Journal of Kidney Diseases. 1987 Mar 1;9(3):183-90.

2. Pouria S, Barratt J. Secondary igA nephropathy. InSeminars
in nephrology 2008 Jan 1;28(1):27-37.

84

10.

11.

Emancipator SN, Gallo GR, Lamm ME. IgA nephropathy:

perspectives on pathogenesis and classification. Clinical
nephrology. 1985 Oct 1;24(4):161-79.

NAKAMURA M, Ohishi A, Watanabe R, Kaneko K, Aosaki
N, ligaya T, Monma T, Sugiura H, Miyoshi Y, Hamaguchi K.
IgA nephropathy associated with portal hypertension in liver
cirrhosis due to non-alcoholic and non-A, non-B, non-C
hepatitis. Internal Medicine. 1994;33(8):488-91.

Babbs C, Warnes TW, Torrance HB, Ballardie FW. IgA
nephropathy in non-cirrhotic portal hypertension. Gut. 1991
Feb 1;32(2):225-6.

Pouria S, Feehally J. Glomerular IgA deposition in liver
disease. Nephrology Dialysis Transplantation. 1999 Oct
1;14(10):2279-82.

Delacroix DL, Elkom KB, Geubel AP, Hodgson HF, Dive C,
Vaerman JP. Changes in size, subclass, and metabolic
properties of serum immunoglobulin A in liver diseases and
in other diseases with high serum immunoglobulin A. The
Journal of clinical investigation. 1983 Feb 1;71(2):358-67.

Girén JA, Alvarez-Mon M, Menéndez-Caro JL, Abreu L,
Albillos A, Manzano L, Durantez A. Increased Spontaneous
and Lymphokine—Conditioned Iga and Igg Synthesis by B
Cells From Alcoholic Cirrhotic Patients. Hepatology. 1992
Sep 1;16(3):664-70.

Nakamoto Y, lida H, Kobayashi K, Dohi K, Kida H, Hattori
N, Takeuchi J. Hepatic glomerulonephritis: characteristics
of hepatic IgA glomerulonephritis as the major part. Virchows
Archiv A. 1981 May;392:45-54.

Kalambokis G, Christou L, Stefanou D, Arkoumani E, Tsianos
EV. Association of liver cirrhosis related IgA nephropathy
with portal hypertension. World journal of gastroenterology:
WIG. 2007 Nov 21;13(43):5783.

Laurent J, Lagrue G, Bruneau C, Kazandjian M. Does portal-
hypertension play a role in IgA mesangial glomerulonephritis
(igg gn). Kidney International 1986 oct 1; 30(4):640.



BANGLADESH RENAL JOURNAL

(A Journal of continuing education in kidney diseases)

INSTRUCTION FOR AUTHORS

Renal Association Journal appears twice in a year and it
publishes original articles, review articles, clinical
communications, recent advances in renal diseases and
letters to the editors. The editors reserve the right to select
from submitted manuscripts and the right of stylistic
changes or abridgements. The manuscripts may not be
offered elsewhere for printing and publication; following
acceptance, the publisher acquires all copywright.

MANUSCRIPTS

Only scientific papers written in English will be
accepted. Restriction to the essential is recommended.
Original papers should normally not exceed 16 type-
tables,

references. The arrangement of the paper should include

written pages including illustration and
abstract / summary, introduction materials and methods,
results and discussion. Each section being clearly
marked. The manuscripts must be type-written on a
white paper, on one side of the sheet only and double
spaced on consecutively numbered pages. Figures and
tables.

(15-20) lines and acknowledgement are to be submitted

illustrations, captions, references, summary
on separate paper. The caption should be brief and
should not represent a duplication of information
provided in the text.

STYLE

Abbreviations and symbols of chemical terms must be in
conformity with the regulation as published in J. Biol.
Chem. 241-527, 1966. Spelling should conform to
chambers twentieth century dictionary. Drugs should be
spelt out when first used in the text. Scientific
measurements should be given in SL. units, Followed,
in the text by traditional units in parentheses.

Any statistical method used should be detailed in the
method section of the paper.

CITATION

All citation should be Vancouver style

REFERENCES

References should be limited. Only paper quoted in the
text are to be listed in the bibliography. The references
should be numbered consecutively as it appear in text
and listed at the end of the article as in index Medicus.

Examples :

I.  PAPERS PUBLISHED IN JOURNALS
Patel R, Mickey MR and Tersaki PI : Leucocyte
antigens and disease. Association of HLA A) and
chronic glomerulonephritis. Br Med J 1969; 2 :
424-426.

II. ARTICLE IN BOOKS
Peters DK, and Lechmann PJ : The complement
system in renal disease, In; Renal diseases (ED)
DAK Black and NF Jones Oxford. Blackwell, 1976,
P-169-384.

III. BOOKS
Grindley MF: Manual of histologic and special
staining Nephrologic, Elammarion, Paris, 1965.

ABBREVIATIONS

Angstrom A

body surface area BSA
body weight body wt.
centimeter cm
celius C
complement components C1,C2,C3
Correlation coefficient r
creatinine clearance Cecr.
curie (s) Ci
Equivalents Eq
Fahrenheit F
Glomerular fitration rate GFR
gram (s) g
Grams per cent 2/100mi
half-time tf1/2
hour (s) hr

inch inch



International Unit (s) U osmole (s) Osm

Intramuscular im. probability P
%ntraperioneal 1p second (s) sec
;E:Ezeclizzrsance gl/n standard deviation SD
Kilogram (s) Ke standard error SE

liter (s) L standard error of the mean SEM
meter (s) or milli m ultraviolet uv
microns (s) or micro u unit (s) U
milligram (s) per cent mg/100ml volt \V

minute (s) min

molar M

mole (s) mole (s) MANUSCRIPTS SHOULD BE SUBMITTED
Molecular weight molwt Address : Editorial Office, 89/2 Haque Chamber,
nanogram (s) (millimicrogram) ng Flat-HC8D, West Panthapath, Sher-e-Bangla Nagar,
nanoliter (s) (millimicroliter) nl Dhaka-1215, Bangladesh

normal (concentration) N E-mail: bdrenaljournal@gmail.com, brabd.org@gmail.com,
not significant NS nipponreza@gmail.com

optical density oD Website: www.brabd.org



	000000000.pdf (p.1-3)
	Vol. 7 (2)  july 2025 Renal J..pdf (p.4-43)
	vvvvvvvvvv.pdf (p.44-45)

